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ABSTRACT 

In gen(-, ral ,a seam may f ai I as a result of longitudinal or 
transverse loading. Previous workers have reported transverse 
seam strength to be a prime requirement in most cases of 
Joining woven fabrics by the means of sewn seams. Transverse seam 
breaks can be divided into two types: Type I in which only the 
sewinq thread breaks (with Lhe fabric undamaged); and Irype II in 

which only the fabric breaks (with the sewing thread undamaged). 
Most previous workers have tested seam. -, trenqth in woven fabrics 
by usinq sampIcs in which the warp ur the ureft yarns ran straight 
from jaw to seam to jaw; this configuration of seem loading, 
however, is uncommon in practical qarments. 

Accordi rin I y, for Fý(-, am ,; t ren(It Iii rvest Iq at i OnF; to Iia vc, a ry T (-, I I 

practical applicability, J-t is- necessary to examJ. ne searris in whJch 
t)ie fabric HireaJs run at an anglu, of bias to the line of the sea., u; 
such being the configuration of fabric and seam in most garments. 

The objectives of the present work were as follows: 
(a) to investigate empirically the effects of angle of bias, 

gauge length and sample width on Type I and Type II 
lockstitch seams and unseamed fabrics over a range of 
woven falDrics of simple structures; 

(b) to develop a generalized thecretical mathematical and 
I)hysA'ca3 model in an attempt to explain tle relationships 
ý, etween seam ý; trength and parameters such as angle of hias, 

gauge length, width of sealn, fabric type and construction; 
(C) to attempt to understand the cmplexities of a sewn seam 

in woven fabrics under load that an optimwn configuration 
of the various parameters investigated (together with a 
consideration of garment design and pattern cutting) could 
be achieved for any given practical situation. 

The experimental results showed a marked effect of the angle of 
bias together with the interaction of the ratio G/VI! 'W' shaped 
curves were evident under almost all of the situations except 
where the G/W1 ratio was below half. 

A basic mathematical model, developpd from previous work, ha- 

shown very good agreement. with the experimental results for a 
square-sett plain-weave fabric. Further modifications have been 

made to extend the application of the model to non-square-sett 
and non-plain-ioeave fabrics. The thcoretical and experimental 
restilts fit to a reasonable standard. 

In order that the experimental. arid theoretical works could be 

related to practical situations, a. survey of common garments, 
and the angles of seam/fabri. c bias contained in them, was under- 
taken. Spvcral indiistrial applications have been -, uggested. 
Another theory for predicting the peak angle, the only unknown 
parameter in the model, has been -. -, uqgc-sted in the final chapter 
and can be seen to work well within the li-mitatLon of the 
fabrics used in this work. 

G is defined to be the gauge-length (jaw 
to jaw for unseamed--sample-s or jaw to 
seam for seamed samples). W is defined 
to be sample width. 
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CHAPTER 1 INTRODUCTION AND REVIEW OF LITERATURE 

1.1 HISTORICAL 

The origin of clothing is wrapped in obscurity, but the first garment 

was undoubtedly derived from animal skins or vegetation, both being 

readily obtainable. The original purpose of early garments was to 

give protection and warmth. Scraping and beating (to induce suppleness) 

and then shaping of the skins to conform more closely to the body 

shape, enable greater comfort to be achieved. The cut shapes were 

initially laced together with thongs and later by sewing them together 

with primitive needle and thread. 

Around 14,000 to 8,000 B. C., the eyed needle was invented by the 

Magdalenian people, so the revolution of clothes making began. 

In ancient China, costumes were cut and sewn from woven cloth, loose 

hanging lines gave a modified draped effect. The ancient Mediterranean 

clothing consisted of draped woven fabric as there was great and 

understandable reluctance to cut a rectangle of woven cloth because 

of the problem of fraying. 

Nowadays clothing is made from fabric pieces cut from woven, knitted 

or non-woven fabrics. Shaping is achieved by sewing to conform to 

the contours of the body. In the nineteenth centurylbecause of the 

mechanisation of the textile industry and the development of reasonably 

highly productive sewing machines, the clothing industry became mass- 

productive and the price of clothing began to fall. Then more types 

of fibres, yarns, fabrics, finishing and sewing threads were developed, 

and continually increasing sewing speeds led gradually to the 

realisation that basic research into the parameters affecting seam 
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strength, seam efficiency and seam durability had to be undertaken 

to produce efficient seams in garments. 

1.2 STITCHES, SEAMS AND STITCHINGS 

BRITISH STANDARD CLASSIFICATION OF STITCH TYPES 

The British Standards Institute I uses three terms to define stitches: - 

i) Intralooping - the passing of a loop of thread through 

another loop formed by the same thread 

ii) Interlooping - the passing of a loop of thread through another 

loop formed by a different thread 

iii) Interlacing - the passing of a thread over or around another 

thread or loop of another thread. 

1.2.2 CLASSIFICATION OF STITCHES 

BS 3870 divides stitches into eight main classesleach class being 

divided into subgroups. The classifications are as follows, and 

examples of some of the most common stitches are illustrated in 

Figure 1.1,6 

i) Class 100 - Chainstitch 

The formation of this stitch (illustrated in Figure l. la 

Type 101) utilises one or more needle-threads together with 

the general characteristic of intralooping. A loop or loops 

of thread'or threads is passed through the material and 

secured by intralooping with a succeeding loop or loops after 

they are passed through the material to form a stitch. 

-2- 



"' ic , ---s , ju re chin e-: 7i aý-', e Stitc'-I- 

((I) Type 101 c1minstitch 

201. flandstitch 
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ii) 

iii) 

iv) 

v) 

Class 200 - Handstitch 

This stitch illustrated in Figure 1.1b, Type 201 is formed by 

hand using one or more needle-threads. The stitch has a 

general characteristic that each needle-thread passes through 

the material as a single line of thread and the stitch is 

secured by this single line of thread passing in and out 

of the material or by intralooping of the threads with them- 

selves. When more than one thread is used, the threads pass 

through the same perforation in the material. 

Class 300 - Lockstitch 

This highly important stitch type illustrated in Figure 1.1c 

Type 301 is formed with two or more groups of threads and has 

a general characteristic of interlacing the two groups. 

Loops from the first group are passed through the material 

where they are secured by the thread or threads from the 

second group thus forming a stitch. 

Class 400 - Multi-thread chainstitch 

For this class, the stitch illustrated in Figure 1.14 Type 401 

is formed from two or more groups of threads and it has a 

general characteristic of interlacing and interlooping the 

loops of the two groups. Loops of the first group and threads 

are passed through the material and are secured by interlacing 

and interlooping with loops of the second group to form a 

stitch. 

Class 500 - Overedge stitch (overlock) 

This stitch illustrated in Figure 1-leoType 504 possesses one 
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Figure 1.1 

(C) Type 301 Chainstitch 

* 

(d) Type 401 Double Lockstitch 

(e) Type 504 Overlock (3-thread) 
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or more groups of threads and has a general characteristic 

of loops from at least one group of threads passing around 

.4 the edge of the material. Loops from one group of threads 

are passed through the material and are secured by intra- 

looping with themselves before succeeding loops are passed 

through the material, or secured by interlooping with loops 

of one or more interlooping groups of threads before succeeding 

threads of the first group are again passed through the 

material. 

vi) Class 600 - Flat seam stitch 

The stitch illustrated in Figure 1. lf, Type 601 is formed 

with three groups of threads, the general characteristic 

being that one group bridges the butted join on the face of 

the fabric, whilst the second group bridges the butted join 

on the back of the fabric, the two groups being interconnected 

through the fabric by the third group ie. the needle-threads. 

vii) Class 700 - Single thread lockstitch 

The stitch illustrated in Figure 1.1grType 701 is formed with 

a single continuous needle-thread and has a general character- 

istic that at the penetration of the first stitch a portion 

of the needle-thread is wound onto a reel in the lower 

mechanism of the machine. The stitches are formed by inter- 

lacing the needle-thread with the thread wound on the reel. 

viii) Class 800 - Combination stitch 

The stitches illustrated in Figures I. lh and 1.1i, Types 802 and 803 

possess rows of stitch types from two or more different 

stitch classes sewn simultaneously, at a specified distance 

-6- 
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(f) Type 601 Flat Seam Stitch 
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Fig ureI. 1 Conimui, 1ý, jchine-, -iiaL"ie St-itcncs (cor, td) 

Type 803 combined Lockstitch and 
Overlock Stitch 

Tv, oo 802 ý'o-mLdned Cliainstitch a,,, (] Overloc, -. --t il-cl'. 
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from each other. 

The British Standard Stitch Classes are designated by the first 

digit of a three digit number as can be seen from the above exa: 7: ýIes. 

Types of stitch within each class are designated and identified by the 

second and third digits. 

Other seam specifications are stitch density, stitch length and 

run-in ratio. 

a) "Stitch density" is defined as being the number of stitches in 

a unit length of seam and can be quoted in stitches per centimetre 

(stitches/cm) . 

b) "Stitch length" is defined to be the length of one stitch as it 

appears in the fabric (sometimes given in millimetres (mm)). 

c) "Run-in ratio" is defined as the ratio of the "total length of 

thread used" to the "length of seam in the fabric". 

In the present work stitch density is measured in stitches (m x 10-2)-l. 

1.2.3 TYPES OF SEAM 

The B. S. I I 
classifies seam types into four main groups represented 

by two capital letters. Again, each group contains several sub-group 

types of seam represented by lower case letters and numbekso The 

classes are as follows: 

i) Type SS - suPerimposed 

ii) Type LS - lapped 

iii) Type BS - bound 

iv) Type FS - flat. 

-9- 



Figure 1.2 illustrates one example of each of these four groups. 

In Figure 1.2(a) can be seen a lain seam (Type SSa-1), an examnle p X- -- 

-4 of a superimposed seam. A flat-felled seam (Type LSc-2) as an 

example of lapped seam is illustrated in Figure 1.2b. Figure 1.2c 

shows a bound seam (Type BSA-1), and Figure 1.2d shows a flat seam 

(Type FSc-1). 

In the present work, all seams sewn were of the Type SSa-l. 

1.2.4 TYPES OF STITCHINGS 

The B. S. 1.1 definition of "Stitchings" contains two main classes: 

. i) OS - ornamental; and 

ii) EF - edge finishing. 

Examples of both types are shown in Figure 1.3. Each class contains 

a number of types. The complete designations also includes the 

stitch type, eg. stitching type 304-OSa-1 is an ornamental stitching 

of type 'a' using the row of stiches of type 304 zig-zag lockstitch. 

1.2.5 OTHER TYPES OF STITCHES 

Atkinson 2 
jillustrates three more stitches in addition to those 

shown in B. S. 3870. These stitches are: 

i) the interlock stitch as shown in Figure 1.4a, a two or three 

needle structure used extensively in the knitwear industries 

for application of all types of trimmings, elastics etc.; 

ii) a second interlock stitch as shown in Figure 1.4b# using 

four threads, the fourth being a cover thread; and 

iii) an OV stitch, shown in Figure 1.4c, which is a modified form 

-1 0- 



Figure 1.2 Four Common Tyýýes of Seam 

(a) Type SSa-1 
Plain Seam 
(Superimposed seam) 

(b) Type Lsc-2 
Flat-felled Seam 
(Lapped Seam) 

(C) Type BSa-l (-d) Type FSc-l 
Bound Seam Flat Seam 
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Figure 1.3 Two Common Types of Stitch-4'-n,, 
-,, 

(a) Ornamental Type OSa-l 

(b) Edge Finishing Type EFb-1 
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(a) Three-thread Overlock Stitch 

(b) Interlock Stitch with a FourLh Cover 
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of a double chainstitch produced on a cup seam machine. Its 

application is normally a special one for the production of 

fully fashioned knitwear and similar operations. 

1.3 FORMATION OF THE TYPE 301 LOCKSTITCH SEAM 

This type of seam was the one used extensively in this work and thus 

the author believes that it is important, at this stage, to describe 

the formation of seam Type 301 and the machine used to produce the 

seam. 

The most common basic sewing machine for modern mass-production is 

a flat-bed lockstitch machine of the rotary hook type as shown in 

Figure 1.5. The basic components for the formation of stitch are 

the sewing needle, the feed dogs, the throatplate and the pressure 

foot,, the rotary sewing hook, the bobbin and the bobbin case; 

a) The sewing needle as typified in Figure 1.6 has the basic functions 

regardless of the class of stitch as follows: 

i) to penetrate the material, without damaging it, and 

to provide a hole through which the needle-thread may 

pass; 

ii) to carry the needle-thread down through the material and 

to form a loop in this thread through which the stitch 

forming element (eg. point of the rotary hook) can enter 

at the appopriate time; 

iii) on machines of the two-thread chainstitch or overlock 

types, to enter the looper-thread loop and assist in 

forming the stitch. 

-14-- 



Figure 1.5 A Flat-bed Lockstitch Machine 

foot pressure 
adjuster 

7jtý-5 
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. jure 1.6 A Sewing Needle Fic 
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14- long groove 
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b) The presser foot shown in Figure 1.7 has the function to hold 

the material firmly against the throatplate by means of a loa6ed 

spring and to prevent it from moving up and down or flagging 

as the needle ascends and descends. 

C) The feed dogsfshown in Figure 1.8, have the purpose of moving the 

fabric forwards a predetermined distance between successive 

needle penetrations, thus helping it form a seam. 

d) The throatplate shown in Figure 1.9, has the function to provide 

a smooth surface over which the material passes as successive 

stitches are made. The plate is provided with openings so that 

the feed dog can rise and engage the under surface of the 

material to commence forward action during the interval of each 

stitching. 

e) The rotary sewing hook shown in Figure 1.10rhas the function to 

carry the needle-thread loop around the bobbin-case and bobbin 

as it rotates, the inside of the loop slides over the face of 

the bobbin-case whilst the outside passes around the back to 

enclose the bobbin-thread. 

f) The bobbin-case and bobbin shown in Figure 1.101have the function 

of providing a space to contain a certain length of bobbin- 

thread, and the function of the bobbin-case is to keep the bobbin 

inside itself and tension the bobbin-thread whilst it passes 

through the case. 

Figures 1.11 - 1.16 illustrate the lockstitch formation action of the 

machine. Unbalanced stitches are shown in the figures in order to 

simplify the presentation. 
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Figure 1.7 A Presser Foot 

�\ 

() 
J 

Figure 1.8 Feed Dogs with Drop-feed Motion 
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Figure 1.9 A Thrr., at Plate 

Figure 1.10 A Rotary Hook, a Bobbin Case and a Bobbin 
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Step 1- the needle is at its highest point and is a-bout to 

commence its descent. 

Step 2- the needle penetrates the fabric and the needle-thread 

underneath the fabric will be caught by the sewing hook. 

Step 3- the needle commences to rise and the thread take-up lever 

descends to permit the loop to be carried around the bobbin 

Step 4- the needle is cleared from the fabric, and the needle- 

thread loop commences to encase the bobbin and the bobbin- 

thread. 

Step 5- the needle rises to its highest point, the thread take-up 

lever commences its ascent to lift the loop off the 

sewing hook. The feed dogs start to engage the fabric. 

Step 6- the needle is still at its highest point, the thread take- 

up lever rises to its highest point in order to tension 

the needle and bobbins-tbreads to form a lockstitcb, and 

the fabric is pushed back a stitch distance by the feed dogs. 

1.4 THE NEEDS OF STITCHES AND SEAMS FOR GARMENTS 

The principles of garment construction concern the assembly of fabric 

parts (mainly by sewing) to make a garment, the addition of working 

parts to enable the wearer to put on and take off the garment, the 

decoration of the garment by stitching on the surface of the fabric, 

and the insertion of pockets whether decorative or functional. Much 

of the technique of garment construction is designed to ensure the 

continuous finished appearance of the product. 
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Figure 1.11 

Figure 1.12 

Formation of Lockstitch Seam - Step 
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Figure 1.13 Formation of Lockstitch Searn - Step 
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Figure 1.14 
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Figure 1.15 Formation of Locj-estJLtch Sea: L - Step 

thread takp-up lever 

ascending - 
(not shown) 

needle at 
highest point 

dogs 
ncing 
c traverse 

Figure 1.16 Formation of Lockstitch Seam - Step 6. 

thread take-up 
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A seam is designed to achieve or assist in all of the above objectives. 

After the fabric is cut into parts for assembly, the fabric edges 

are rough and unfinished and fray easily. 

Various types of seam can be used. 

i) The simplest form of seam involves overlocking (eg. a three 

thread overlock stitch, shown in Figure 1.1) the two edges 

together after assembling the pieces of fabric by a simple 

seam (eg. plain seam, SSa-l shown in Figure 1.1) or over- 

locking the two edges separately before assembling. 

A safety seam (Type 802) shown in Figure 1.11involves simul- 

taneous overlocking and chainstitch, therefore the fabrics 

can be joined together and have the edges covered in one 

sewing operation. 

iii) One development is the raised seam (LSg-2)shown in Figure 1.17. 

The method used is the same as the plain seam, but one of the 

inside edges is wider than the other. After sewing, instead 

of being pressed open, both edges are pressed to one side 

with the narrow edge underneath the wider. From the outside 

of the garment and with the seam correctly opened, a line 

(or lines) of stitching is formed parallel to the original 

seam, by a plain lockstitch seam or a decorative stitch seam. 

The raised seam is usually for decorative effect on jackets, 

trousers, overcoats and skirts. 

iv) An alternative to the raised seam is the double seam or 

lapped seam (LSc-2 shown in Figure 1.2) sewn on a double 

needle machine with folders, whose function is to turn both 
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Figure 1.17 Seam Type LSg-2 (Raised Seam). 

Figure 1.18 

Figure 1.19 

Seam Type LSa-2 (Flat Seam) 

Seam Type EFb-1 
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raw edges of fabric into the space between the parallel 

lines of stitching. Both lines of stitching appear on the 

.4 surface, and the seam looks the same from both sides. This 

seam is one of the strongest seams and is used in hardwearing 

and frequently washed garments, such as boiler-suits and jeans. 

A flat seam(LSa-2)shown in Figure 1.18, is (basically) 

similar to the double seam. With the raw edges overlapping, 

the edges finish within the throw of the flatlock stitch, 

and are covered by it. A lot of seams of this type can be 

seen in knitted fabrics for men's underwear. 

Vi) To finish the bottom of a knitted garment or an overcoat 

made of naval melton, the stitching is EF b-1 shown in 

Figure 1.19, by turning over the edge twice, thus enclosing 

the raw edge, and secure the inner turned edge to the outer 

fabric by one (or two) line of plain lockstitch, as in some 

shirts, or by the blind stitch as in some parts of jackets. 

vii) Another alternative is stitching types EFa-l and EF1-1, 

shown in Figure 1.20, the raw edge of the fabric may be 

finished by overlocking, or covered by tape, turned up and 

secured by a lockstitch seam as stitching type EFa-l or by a 

blindstitch seam as stitching type EF1-1- 

viii) Seam type BSa-1 shown in Figure 1.21, involves the edge 

enclosed by woven edge tape, perhaps continuous with front 

edges of a coat, thus becoming a decorative feature. It can 

be seen purely in men's underwear. 
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Figure 1.20 Stitching Types 

(a) Stitching Type EFa-l 

(. bj Stitching Type EF1-1 

Figure 1.21 Seam Type BSa-1 

-26- 



1.5 'iF-E CONCLP7 OF. SEAF STRENGTH ; ý-'; D 

The characteristics of a seam or stitching are strength, elasticity, 

durability, security aLnd appearance. In order to form an optimum 

seam, the properties of the material must be balanced with these 

characteristics. In practice the end-use of the seam will largely 

govern the relative importance of these characteristics. The 

characteristics of strength and elasticity cover stitch type, thread 

strength, stitches per unit length, thread tension, seam or stitching 

type, seam efficiency of the material, and thread elasticity. In 

order to achieve the above properties, the first basic conditions 

are that U) the thread tension balances within each stitch, and 

(ii) uniformity of stitch length is achieved. In practice, a balanced 

seam cannot be obtained, nor is it feasible to expect one, especially 

at the beginning and the end of a seam. 

The durability of a seam depends largely upon the relationship between 

the strength and elasticity of the seam and the fabric material. 

The causes of seam failure, as reported by the Singer Company 3jare 

(a) physical - stress, strain and abrasion, (b) chemical - ultra- 

violet rays, thermal degradation, acid and alkalis, salt water and 

bleaching, and (c) biological - mildew, mould and other forms of 

bacteriological rot. The author of this thesis believes that seam 

type,. stitch type, angle of bias of seam in relation to the yarns 

in the fabric, thread tension, stitch rate, and type of sewing 

thread are all controllable factors affecting seam durability. 

In general a seam may fail as a result of longitudinal or transverse 

loading. The failure of seams in woven fabric caused by transverse 
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loading is defined by the Shirely Institute 4 as consisting of: 

i) breakage of the sewing thread; 

ii) breakage of the fabric; and 

iii) slippage of the fabric yarns lying close to and parallel with 

the seam over the opposite yarns lying at right angles to the 

seam. 

Some factors such as the strength of the sewing thread in relation 

to the fabric, the type of seam and stitch, and the stitch rate, can 

greatly affect the seam efficiency. Sewing needle damage in the 

form of severed fibres and yarns in the fabric can have a pronounced 

effect on seam efficiency particularly as a consequence of a closely 

woven structure, the use of large diameter needles, blunt pointed 

5.. 6 
needles), or a high stitch rate 

Waite 7 has reported that an adequate longitudinal extensibility is 

important for seams in most knitted fabrics, whereas transverse seam 

strength is the prime requirement in many woven fabrics. It is also 

true that seam slippage can be a problem in certain woven fabrics in 

which yarns are smooth and this phenomenon is also an important 

element in the consideration of seam performance. Some writers 3P7 

. report that seam slippage can be prevented in certain cases by seaming 

at an angle to the fabric yarn, instead of parallel to the warp or 

wef t. 

1.6 SURVEY OF PREVIOUS WORK 

1.6.1 GENERAL 

A good deal of research work has been done in the field of seams and 

seam strength. Each worker in turn has expanded the knowledge of 
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the effect of such parameters as the effect of stitch rate, needle 

size, needle damage, type of seam, type of stitch, seam balance, 

thread strength and finishes on the strength of seams in fabrics. 

The Shirley Institute, 4 tested seam strength using a cotton khaki 

florentine drill fabric sewn by cotton sewing threads. The seams 

were B. S. Type SSa-1 plain lockstitch seam, and 301 lockstich, at 

14 stitches/in, with 0.25 inch seam allowance. The results showed 

that only sewing thread breaks were present and that seam strength 

is approximately proportional to the loop strength of the sewing 

thread. 

Another experiment was also performed by using the same fabric 

with varying stitch rate and a fine sewing thread. The results 

showed that the seam strength is approximately proportional to the 

stitch rate up to an experimental limit of 30 stitches/inch. It 

also showea that the seam strength, even at high stitch rates, is 

less than 50% of that of the unseamed fabric. The reason for this 

was cited as needle damage. 

The effects of needle damage on seam strength for a range of cotton 

fabrics from US Quartermaster stores had been studied by Frederick8 

and the data shown in Table 1.1 has been abstracted from a larger 

table of results in the original report. Only Type II breaks (ie. 

fabric failure, sewing thread undamaged) were present in this test 

and the results showed that low seam efficiency is invariably 

related to needle damage (the number of cut yarns in the fabric). 

He concluded that seam-efficiency determinations are of greater 

value than direct counts of the numbers of cut threads as an indication 

of the probable sewability of fabrics. 
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Table 1.1 Average values of sewing characteristics of US Army 

cotton fabric 

Fabric 

Unseamed 
mean fabric 

strength 
(lb) 

Seamed 
mean seam 

strength 
(lb) 

Seam 
efficiency 

Cut yarns 
per inch 
(mean %) 

Broadcloth (3.2oz) 29 18 60 14 

Oxford (6.5oz) 62) 51 83 19 

Poplin (5.0oz) 81 64 78 a 

Oxford (9.0oz) 92 85 92 2 

Herringbone twill 
(8.5oz) 109 84 78 18 

Uniform twill 
(8.2oz) 121 74 63 17 

Sateen (9.0oz) 153 134 88 2 

NB. the units quoted are those given in the original reference. 
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Zagie19 studied the changes in the individual stitch shape of 301 

lockstitch seams when the seams are under transverse loading. By 

.. reference to simple geometry, an elliptical ring with its major 

axis in the direction of the seam is described at zero loading, this 

becomes circular in section as a transverse load is applied. Finally 

it becomes elliptical again, but with the major axis in the direction 

of the transverse load as the latter increases. The change in 

stitch shape causes gathering of the fabric yarnswithin each stitch. 

This causes greater strains in the outer yarns in the stitch 

Ue. those adjacent to the interlock points of the upper and lower 

sewing thread) compared with the strains suffered by the centre 

yarns in the stitch. He stated that this effect results in preferen- 

tial breakage of the outer yarns within a stitch when a seam 

ultimately fails due to fabric breakage (Type II breaks). The change 

in stitch shape is said to be mainly responsible for seam slippage. 

This confirms the findings of Burtonwood. 11 

Howarth 6 studied the effects of needle size, thread count, and 

stitch size on seam strength over a wide range of woven fabrics. 

The results showed that in each of the fabrics tested the strength 

of plain seams (simple lockstitch seams) has the same trend, ie. 

as the stitch rate increases the seam strength increases up to a 

point and then decreases, the latter due to the effects of jamming 

(binding action of the sewing thread on the fabric yarns which 

12 increases the tendency to tear the fabric , and of needle damage. 

The mode of breakage correspondingly changes from predominantly 

sewing thread breaks (Type I breaks) to predominantly fabric breaks 

(Type II breaks). The results also showed that different thread 

sizes only have an effect in the case of the thickest fabric. 

-31- 



Burtonwood and Chamberlainlo'll investigated seam strength in woven 

fabrics. They divided the seam failures into two types: Type 

-breaks due to sewing thread failure and Type II breaks due to fabric 

failure. They discussed the relationships between the simple thread 

strength, the loop strength and knot thread strength to predict 

seam strength. They pointed out that owing to the sharp bending 

of the thread in a loop strength test, the values are less than 

twice the normal single thread strength, while knot strength usually 

approximates to the half loop-strength values. The mechanics of 

seam failure in relation to thread strength were discussed in detail 

and the premise made that the minimum value, rather than the mean 

value of the loop or knot strength is the principal factor affecting 

sewing thread failure (Type I breaks) in lockstitch seams. They 

showed how the breaking load of lockstitch seam (Type I breaks) is a 

function of the sewing thread strength by the equation: 

Tb =2W tb N 

where Th - total breaking load of sample 

tb - breaking load of sewing thread 

W- width of sample 

N- stitch rate 

It was found that the experimental values agreed closely with the 

calculated values on the basis of the minimum 'sewn' knot strength. 

They suggested that because the needle thread in the 401 stitch 

(chainstitch) suffers less damage than the needle thread in the 

301 stitch (lockstitch) in forming the stitch, the 401 chainstitch 

seams are somewhat stronger than 301 lockstitch seams at similar 

stitch rates. 

-32- 



For the Type iI breaks a practical conclusion was that the optimum 

stitch rate with which the maximum breaking load can be obtained for 

very wide range of woven fabrics can be expressed by the equation: 

Optimum stitch rate -- 
Sett(warp or weft) 

6 

Burtonwood and Chamberlain further stated that it is possible to 

increase the seam efficency very appreciably, in certain instances 

to over 90%, by making two or more rows of parallel stitching with 

10,11 the fabrics being overlapped 

In their studies of the effect of seam allowancer stitch rate and 

weave structure on seam slippage, they found that greater seam 

allowance improved the seam strength and smaller seam allowances gave 
I 

less strength, but greater fabric savings. Their other findings 

were as follows. 

i) For a given width of seam allowance, the load required to 

cause irreversible slippage (seam opening load) increases 

markedly with the stitch rate; the effect is most noticeable 

with plain weave. structures. 

ii) The extent of seam opening (slippage) increases abruptly 

when the average float length of yarns in the weave exceeds 

3; this points to the need to investigate seam production 

before any fabrics containing long floats are used for 

garment manufacture. 

Iii) The effect of seam allowance on seam slippage is similar,, 

but varies in degree with the type of fabric and the inter- 

yarn frictional properties. 
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Burtonwood and Chamberlain'0111 studied the effects of multiple row 

stitching, for lockstitch and chainstitch seams in woven fabrics 

4on Type I seam strength by using an imperial cotton twill and a 

sewing thread under transverse loading. They concluded that the 

chainstitch is stronger than the lockstitch and that the seam strength 

(predicted from the loop strength of the thread) is proportional to 

the number of rows of stitching. They also made some tests to 

investigate the direction of sewings used for fixing car seat belts. 

They showed that, for a given length of stitching, the seam rows 

are more effective when placed at right angles to the direction of 

stress than when placed parallel to it. 

I 
Brain 13 made some estimates of seam strength from a prior knowledge 

of fabric and thread properties. He stated that the first stitch 

which breaks in a seam subjected to transverse loading is not 

necessarily the weakest in the seam since all stitches will not be 

subjected to the same mean loading. From this basic concept of 

minimum stitch strength: 

Sn A Smin 

where Sn the strength of first stitch to break in a group 

of n stitches 

Smin - the strength of the weakest stitch in the same group. 

A- constant 

In order to obtain a form of prediction of seam strength from the 

measured thread strength f(t), Brain devised experiments to relate 

f(t) to Sn by the equation: 

Sn =Bf (t) +C 

where Smin ý' f(t) 

and C are constants 
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Another concept is that of corrected minimum loop strength (C. M. L. ) 

defined by the equation: 

C. M. L. = minimum loop strength x Cos e/2 where 0 is the 

angle of the open end of the thread stitch loop in a seam under 

transverse strain. 

Brain claimed that the C. M. L. strength gave an improved prediction 

of seam strength results compared with tensile or average loop 

strength, but no overall formula was found to fit all threads or all 

the fabrics tested. 

Kawanishi and Borino 14 have made a theoretical study of the tensile 

behaviour of lockstitch seams in the lower load region and at seam 

breakage. The work deals primarily with the possibilities of 

calculating the loading on seams from the separate tensile properties 

of the fabric and the sewing thread. 

Gardner 19r2O has also done considerable work in the field of seam 

strength predictions, but his efforts were primarily concerned with 

"angle of bias" effects.. His work is, therefore, more fully 

discussed in section 1.6.2. 

1.6.2 EFFECT OF ANGLE OF BIAS 

SingerI6 reported the angle of the seam with reference to the direction 

of warp is important in terms of seam strength, and seam strength 
0 

increases as the seam approaches 45 

Burtonwood 11 reported that, with reference specifically to Type II 

breaks, a complex mechanical situation occurs when seams are tensioned 

leading to unequal sharing of the total load by the fabric threads. 

He also postulated an explanation of the Singer results in terms of 

-35- 



increased seam length. 

Blackwood 17 investigated the effect of seaming knitted fabric on 

J. the observed seam performance. He sewed the fabric samples in three 

ways shown in Figure 1.22. Samples A and B resulted in uneven loading 

and he decided, therefore to use method C. However this method leads 

to an increase in seam width and seam breaking load. When a 

correction factor is added the results are as follows: 

Corrected breaking load 

linear stiches per 25mm x2x actual break load 
number of stitches on bias 

Gardner 19P20 is believed by the present author to be the only one 
I 

of the previous workers who has investigated seriously the angle 

of bias effect on seam strength. Lockstitch (Type 301) plain seams 

(SSa-1) were sewn into a plain square-sett fabric and "unseamed and 

unneedled", "unseamed and needled" and "sewn seams producing 

Type II breaks" (fabric breaks without damaging the sewing thread) 

were investigated. Gardner's results showed a marked angle of bias 

effect on the seam strength and a 'W' shaped curve was evident. 

The strength of the seam was found to have the highest values at 00 

and 900, then decreased as the angle moves from these values to 

around 200 to 300 and around 60 0 to 700, it then increased again to 

the peak at 45 0. The results also showed that a mirror image (between 

the ranges 00 to 450 and 45 0 to 900) was evident for this square-sett 

fabric under all three types of breaking conditions. 

Gardner developed a tentative model for the prediction of sample 

strength for any of the three types of sample that he investigated. 

The model is, however, limited to what Gardner defined as primary 

-36- 



rd (1) 
a) r-4 U) 04 

U) 

U ro 
. 1i a) 
ý4 

ýq 
44 U) 

ý4 

.2 4J 

E-4 
Lo 
u 

-r4 
ý4 

ýQ (a N 

PQ 
t3n (a rö 

-r-i r-A u) 
(Ö j24 M 
ý4 9 fö 

44 
0 

U) 
>t 
co 
: r. 

CN 

0) 
ý4 
:j 
ON 

-37- 

0) 
r-4 04 

4-) 
IC 6) in 
. r-I (a ra $-4 (1) 
4-) F; 
U) 

244 



and secondary load transfer zones, This limitation was satisfactory 

forall small angles of bias at all gauge lengths investigated and 

all angles of bias at shorter gauge lengths. 

1.6.3 EFFECT OF GAUGE LENGTH 

Brain 13 studied the effect of gauge length on seam strength, and he 

showed that as gauge length decreases the seam strength increases 

although the extent varied with type of fabric. His explanation 

is given as non-uniform transfer of the total load to each stitch 

due to fabric irregularities having less effect as gauge length 

is reduced. 

Burnip, Wilkinson and Dorkin" reported a different effect, namely 

that in certain circumstances higher seam strengths are obtained 

for longer gauge lengths. 

Gardner's 19t2O work demonstrated some evidence of a gauge length 

effect on seam strength; shorter gauge lengths were shown to give 

higher strengths. 

1.6.4 SEAM STRENGTH TESTING 

Investigation of seam strength under laboratory test conditions is 

becoming important in order to understand the performance of a 

garment. There isthoweverino British Standard testing method on 

sewn seam strength to enable researchers to compare and discuss 

their results positively with each other. 

Howarth 6 investigated plain seams on woven fabric using 61n x 6in 

test specimens that were folded by half to measure 31n x 3in. The folded 

specimens were sewn on a domestic machine with 0.5in seam allowance 
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from the fold, shown in Figure 1.23, which is cut before pu, ýt-4na in 

grab jaws (set with 2in gaugel. A constant rate of extension, 

12 ± O. Sin per min, broke the seam and the breaking strengr-h 

result was recorded if the seam opening was less than 0.25in. 

Burtonwood and ChamberlainIO'll used two 7in warpway by 2.5in weft 

way test specimens, as shown in Figure 1.24, frayed down to 2in 

width. The pair of specimens were sewn together with 0.5in seam 

allowance from each specimen. The specimens with two ends of thread 

tied off at each sidewere put on a pair of jaws of a strength tester 

with a constant rate of extension, 10in per min. 

The American Standard Method18 recommends seaming across the full 

width of two layers of fabric with 0.5in seam allowance from the 

edge. Samples with 4in length x 6in width are then cut from the seamed 

fabric as shown in Figure 1.25. A grab jaws (width 111) test with 3" gauge 

used. 

Brain13 described his absolute method of seam strength testing in 

his work on the prediction of lockstitch seam strength in woven 

fabrics. He stated that the test method should be related to a 

seam as sewn into garment and not individually prepared as in the 

case of Howarth6j Burtonwood and ChamberlainIO'll and Gardnerl912O. 

in his work, only lockstitch seams were used for reasons of simplicityp 

and he pointed out that good balance in seaming could not be achieved 

during the starting up and slowing down stages, and suggested 

seaming across the full width of fabric with 0.5in seam allowances 

and then discarding 2in at either edge as shown in Figure 1.26. 

Then the test specimens were cut out at a 2in width; within 

the 2in width, 0.5in width of strip on each edge is cut till 
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Figure 1.23 Preparation of Samples in Howarth's Work. 
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Figure 1.24 Preparation of Samples in Burtonwood and 

Chamberlain's Work. 
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Figure 1.25 Preparation of Samples Using American Sta7Z`, ard Method. 
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Figure 1.26 Brain's Absolute Method of Preparation. 
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REASONS FOR THE PRESENT WORK 

A great deal of research work 2 to 20 has been done in isolating and 

studying the main factors that control the strength and efficiency 

of seams in woven and knitted fabrics. The need for investigation 

on the effect of load transference by the fabric threads has been 

observed to clarify what'this effect has on seam strength. 

4,6,10,11,13,17,19,20 
Some workers'have developed mathematical models to predict 

seam strength, the results have showed satisfactory experiment/ 

theory agreement. However, usually these workers have tested 
I 

samples with warp or weft threads running straight from jaw to seam 

to j aw. 

In practice, this situation is uncommon. In most garments fabrics 

are seamed with warp threads at an angle to each other on either side 

of the seam, ie. on a bias. 

Blackwood 17 investigated the effect of angle of bias by seaming at 

an angle across a course-wise sample, but this leads to an increase 

in seam width. He actually started with fabric biased samples 

which occur in practicelbut reverted to seaming at an angle across 

walewise samples because of the stress patterns on the fabric which 

became apparent on loading in a tensile testing machine. 

As previously stated Gardener 19: 20 has studied the effect of angle 

of bias of the seam under Type II conditions. He showed that the 

effect of angle of bias on unneedled, needled and seamed sampies 
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from reasonably square sett fabric has a marked effect on breaking 

strength under Type II conditions. 

The effect of the angle of bias on seam strength has not been 

understood completely. Further study has been made in the present 

work as follows: 

a) by investigating the angle of bias effect on Type II lockstitch 

seam breaks firstly for plain weave and then for different 

structures of woven fabric; 

b) by investigating the angle of bias effect for different types 

of stitch on seam strength; 

c) by developing a more generalized mathematical model in an 

attempt to explain the relationship between seam strength and 

parameters such as, angle of bias# gauge length, width of 

seam, and fabric type and construction; 

d) by optimizing the relationship between the Type I and Type II 

breaks in order to obtain the most economical and practical 

condition of seam strength; and 

e) by relating the findings to commercial applications in garment 

design and pattern cutting. 
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2.1 

2.2 

CHAPTER 2 EXPERIMENTAL METHODS 

INTRODUCTION 

In most woven garments, it is unusual for the warp or weft yarns tc run 

perpendicularly to the seam during stressing (q. v. Figure 

Therefore, the angle of bias would appear to be one of the most 

important parameters in the complex mechanism which produces the 

effect known as seam strength. 

The objective of the experimental work was to assemble sufficient 

data for an understanding of the effect of the angle of bias to be 

achieved on seam strength in woven fabrics. Three types of breaking 

I 
condition were examined: M unseamed fabric breaks; (ii) Type II 

breaks (fabric breaks only); and (iii) Type I breaks (sewing thread 

breaks only). 

For each experiment, five samples were prepared; ie. for seamed 

sample tests, five identical pairs of pieces of fabric were cut and 

seamed, and for unseamed tests, five identical pieces of fabric 

were prepared. The samples were always broken on an Instron Strength 

Tester, the breaking load and the extension at break at which each 

sample failed was recorded. In addition the mean breaking strength 

and the mean extension at break of each set of five samples was 

calculated. 

MEASUREMENT OF FABRIC PARAMETERS 

Nine fabrics were used in the present experimental work, three of these 

were supplied by Whaleys (Bradford) Ltd., one was donated by Smith and 

Nephew Ltd., and the rest were supplied by the Department of Textile 

Industries of the Huddersfield Polytechnic. The fabrics used cover 
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- Figure 2.1 Some Parts of the Patterns of a Pair of Trousers 

and a Shirt. 

(a) back of a pair of trousers 

z 

(b) back of a shirt 
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a wide variety of structures and usages; viz bandaging, printing, 

shirting, trousering, overall and boiler suiting. 

2.2.1 FABRIC THREADS PER UNIT LENGTH (WARP AND WEFT )21 

A2 mxlO- 2 width counting glass was used. The mean of 10 measure- 

ments on each sample was recorded. 

2.2.2 TWIST IN YARN REMOVED FROM FABRIC 22 

A "twist-untwist" twist tester was used. Fifty tests of 2.54 mxlo- 2 test 

length for spun yarn (single and twenty tests of 20 mxlO-2 test length 

for folded and cable yarns were made. Standard mounting tensions were 

used; viz 0.75kgxlO- 3 per unit of tex for under 7 tex; 0.2 kgxlO- 3 per 

unit of tex plus 4 for above 7 tex. 

2.2.3 LINEAR DENSITY OF YARN REMOVED FROM FABRIC 23 

The conditioned fabric was cut into two rectangular strips 50 mxlo- 2 long 

containing warp ends, and five rectangular strips 5 mxlO- 2 long containing 

weft ends; 50 threads were taken from each strip, and weighed. The 

ensuing results were converted into the Tex system. 

2.3 DETERMINATION OF SEWING PARAMETERS 

2.3.1 SEWING THREADS 

Only two sewing threads, supplied by Coats Ltd, were investigated: 

i) Coats Eagley 60's, 100% cotton sewing thread; and 

ii) Coats Koban 75's, 70% polyester/30% cotton core-spun sewing thread. 

2.3.2 SEWING THREAD STRENGTH 

Single thread strength 

Single thread tests were carried out in accordance with B. S. 1932: 
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Part 1 24 
; 30 tests using a 50 mxlO- 2 test length were carried out 

on the Instron Electronic Tensile Testing Apparatus. The mean and 

the minimum strengths were recorded in each case. 

2.3.2.2 Knot strength 

The knot strength tests were carried out in accordance with B. S. 1932: 

25 -2 Part II on 30 conditioned threads with a test strength of 50 mxlO 

A hand tied knot was tied in each thread. For S-twisted yarn, an 

S-knot should be used and vice-versa for Z-twisted yarn. The mean 

and the minimum strengths from the Instron Electronic Tensile Tester 

were recorded. 

2.3.2.3 Loop strength 

The loop strength tests were carried out in accordance with B. S. 1932, 

Part 11.25 Two of 60 conditioned threads with a test length of 

50 mxlO- 
2, 

were used in each test. The two ends of yarns were clamped 

close together in one jaw of an Instron Tester, a second thread is 

looped through the loop of the first and its two ends were clamped 

to the other jaw. Mean and the minimum strengths were recorded. 

2.3.3 SEAM TYPE 

Stitch type 301 (lockstitch) together with Seam type SSa-1, as shown 

in the Figures 1.1 and 1.2 was the only construction used throughout 

the present experimental work for the sake of simplicity. 

2.3.4 SEWING MACHINE AND NEEDLE 

A Singer lockstitch 660 A2 sewing machine with a Singer No 18 needle 

was always used during sewing. 
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2.4 SAMPLE PREPARATION 

. 4.1 

4.2 

The fabrics from which saikples were to be cut were marked using a 

template and protractor, as shown in Figure 2.2. The samples were 

then cut using very sharp scissors. This is the method developed 

by Gardner. 19120 It is impossible to prepare the samples according 

to the methods of some previous workers, egr Burtonwood and 

Chamberlain's method'0111 because the sample cannot be frayed down 

due to the angle of the sample being cut; Brain's absolute method13 

because the excess part near the seam would affect the seam strength 

when the sample is cut at an angle; the grab jaw test used by 

Howarth and the American Standard Method because the angle of bias 

effect cannot be evaluated by the grab jaw test since the transfer 

mechanism cannot be identified. 

UNSEAMED AND SEAMED SAMPLES 

Samples for unseamed breaks were marked with lines at appropriate 

positions to give sufficient fabric at the both ends for the 

Instron clamps. (Gardner's work showed no significant fabric damage 

on samples needled with an 18's needle, therefore it was considered 

that needled samples were not necessary in the present work). Samples 

for seaming were marked off 2.5 mxlO- 2 from the top to give a sewing 

line, which would result in a constant seam allowance of 2.5 mxlO- 

In addition a line was marked at a distance of half the required 

gauge length from the seam line to facilitate centralising of the 

seam between the jaws of the Instron. 

SEWING OF SAMPLES 

Samples were seamed by superimposing two marked specimens and sewing 

along the marked line with 2.5 MX10-2 seam allowance. The direction 
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of warp (or weft) samples under load should be as shown in Figure 2.3. 

2.5 

2.6 

CONDITIONING OF SAMPLES 

All samples were left in a standard atmosphere of 20±10C and 65±2% RH 

for 24 hours before testing. In addition, all breaking of samples 

was conducted under the same atmospheric conditions. 

BREAKING STRENGTH ON THE INSTRON 

A standard CT load cell was used and set up according to the manufac- 

turer's instructions. The sensitivity of the amplifier was set to 

give a full scale deflection of 490.5N (50Kgf) or 981N (10OKgf) for 
I 

the breaking of fabrics according to the strength of the samples, and 

98.1N (lOKgf) for the breaking sewing threads and fabric yarns. 

The take-down speed of the crosshead was set at 0.1 metre per min 

and the chart speed was 0.2 metre per min. The Instron was operated 

at a constant rate of extension. 

-51- 



Figure 2.3 Sewing of Samples 

warpway 

-52- 

warpway 



CFWTER 3 EXPERIMENTAL RESULTS 
I 

3.1 PROPERTIES OF FABRICS 

The properties of the nine fabrics were measured according to the 

standard methods and are tabulated in Table 3.1. 

3.2 PROPERTIES OF SEWING THREADS 

Two types of sewing thread were used and their specifications are 

given in Table 3.2. 

Sewing thread I was used for the weaker fabrics, (Fabrics A, B and 

C) and sewing thread II was used for the stronger fabrics, (Fabrics 

D, E,, Ff G,, H and I). The stitch rate and the types of sewing thread 

used for the two types of breaks are given in Table 3.3. 

3.3 BREAKING TEST RESULTS 

3.3.1 INTRODUCTION 

The samples were prepared using the parameters shown in Table 3.4 (a and 

b). Some fabrics weretoo strong to permit Type ii breaks to be investigated 

even when very strong sewing threads were used. 

Some samples were also prepared so that the strength of the "second 

zone only" (see Chapter 5) at different angles of bias could be 

found. The parameters of such samples are given in Tables 3.5 (a and b). 

Each experimental breaking strength and extension at break shown in the 

figures in this chapter is the mean value of five results. In addition 

the mean of each group of five and the corresponding range (the minimum 

to the maximum), are shown in Appendices I to 9. 
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Table 3.2 Properties of Sewing Threads 

Sewing thread 

Company Coats Ltd Coats Ltd 

name Eagley Koban 

material loo% cotton polyester/cotton 70%/30% 

art no. K382 N569M 

resultant linear 
density (s ) 60 75 

Single thread in m 
strength (N) r 

6.5 
6.0 - 6.7 

18.5 
18.0 19.0 

knot m 
strength (N) r 

5.5 
5.0 - 6.0 

10.0 
10.0 

loop M 
strength (N) r 

12.5 
12.0 - 12.8 

22.0 
21.0 22.5 

m- mean r- range 
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Table 3.3 The Stitch Rate and the Type of Sewing Thread Used 

in the Sewing of Samples. 

Type of 
Fabric 

Stitch rate (s/in) 

under Type I 
Stitch rate (s/in) 

under Type II 
Type of 
sewing thread 

A 8 10 

B 8 

C 12 

D 12 2x15 TT 

E 12 

F 12 

G 12 

H 12 2x15 

1 12 2x15 

Note: - rl"wo rows of seaming were used for the Type II breaks of 
three fabrics (D, H and I) in order to produce Type II 
breaks. 
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Table 3.4 Parameters of Samples Used in the Lxrýeriments 

Table 3.4a 

Fabric A B 

breaking 

condition 
Unseamed Type II Type I Type I 

width (mxlo- 2) 5. o 5.0 6.5 35 5.0 6.5 5.0 

gauge (mxlo- 2) 2.5 - 20.0 5.0 1S. 0 5.0 - 20.0 5.0 - 20.0 
(jaw to jaw) 

angle of bias 00- 45 0 00 45 0 00- 45 0 00- go, 
(degrees) 

Table 3.4b 

Fabric A, B, C, D, E, F, G, H, I A, D, 11, I 

breaking 

condition 
Unseamed Type I Type II 

width (mxlo- 2 5. o 5. o 5. o 

gauge (mxlO- 2 10.0 10.0 10.0 

(jaw to jaw) 

angle of bias 00- 90 0 00- 90 0 00- 90 0 

(degrees) 
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Table 3.5 Parameters of samples for finding the strength of 

11 second zone only" at different angles of bias 

Table 3.5a 

Fabric A, B, C, DIE, F, G, H, I A, D, H, I 

breaking Unseamed Type I Type II 
condition 

width (mxlo- 2 5. o 5. o 5. o 

Table 3.5b 

angles of bias 10 20 30 35 40 45 50 55 60 70 80 
(degrees) 

gauge (MX10-2 28.35 13.74 8.66 7.14 5.96 5.00 5.96 7.14 8.66 13.74 28.35 
(jaw-seam) 
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3.3.2 UN S EAME D FAB RI CB REAKS 

3.3.2.1 Unseamed fabric breaks of Fabric A 

Using Fabric A, tests (at various gauge lengths) for the "angle of 

bias effect" were carried out. The results (illustrated in 

Figure 3.1a) show a marked effect on strength caused by varying the 

angles of bias. This effect reduces the strength at the mid-range 

of bias angle (10 0- 400). The general trend of the curves is a half 

'W' shape, as in Gardner's results 20. The minimum strength values 

at the gauge lengths of 5,10 and 20 mxlO- 2 occur at around 20 0- 25 0 

angle of bias. In the case of gauge length of 2.5 mxlo- 2 this 

00 
minimum occurs at around 30-35 The strengths at 0 angle of bias 

are larger than the strengths at 45 0 angle of bias. 

Figure 3.1a also shows that the curves at each of the gauge lengths 

5,10 and 15 mxlO- 2 are similar to each other. This infers that the 

gauge length effect is small. At a gauge length of 2.5 mxlo- 2, the 

curve has the same maximum value at both 00 and 450, but it has a 

larger minimum value than the other cases; this value can be seen 

to have swung to the right hand side. For the gauge length of 

20 mxlO- 2, it can be seen that the same maximum values and minimum 

values occur as for the gauge lengths of 5,10 and 15 mxlO- 2, but 

a smooth curve instead of a "sharp" minimum results. This would 
infer that the angle of bias effect comes in more quickly in this 

case. 

3.3.2.2 Unseaned fabric break of Fabric B 

Fabric B was a 100% cotton plain weave fabric with a sett of 22/17 

yarns per mxlO -2. The results for the angle of bias effect from 00 
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Figure 3.1a The Breaking Strength of Fahric A as a Function of 
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Figure 3.1b The Extension at Break of Fabric A as a Function of 

Gauge Cffaw to Jaw) under the Unseamed Fabric 

Breaking Condition. 
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to 900 are shown in Figure 3.2. The warp (at 00 angle of bias) is 

some 10ON per 5 MX10-2 width stronger than the weft (at 90 0 angle 

zof bias). The two low troughs occur at 250 and 70 0 and the trough 

at 700 is approximately 35N stronger than the trough at 250. 

The middle peak occurs at 55 0 angle of bias. 

3.3.2.3 Unseamed fabric break of Fabric C 

Figure 3.3 shows the results of the angle of bias effect tests (from 

00- 900) on the strength of fabric Cia 100% cotton plain weave with 

sett of 17/14 yarns per MX10-2. The warp is only some 20N per 

5 MX10-2 width stronger than the weft. The two low troughs occur 

, at 300 and 600 , and the trough at 60 0 is some 20N per 5 mxlo- 2 width 

stronger than the trough at 300. The middle peak occurs at 500, but 

the strengths at 40 0 and 450 are approximately the same as at 500. 

3.3.2.4 Unseamed fabric break of Fabric D 

Fabric D was a 100% cotton plain weave fabric with a sett of 27/24 

yarns per mxlo- 2 the results of testing the angle of bias effect 

are shown in Figure 3.4. The warp is some 60N per 5 mxlO- 2 width 

stronger than the weft. The two low troughs occur at 300 and 700, 

and the trough at 700 is 20N per 5 mxlO- 2 width stronger than the 

trough at 300. The middle peak strength is at 500 and is about the 

same as the warp strength. 

3.3.2.5 Unseamed fabric break of Fabric E 

The rest of the fabrics (from fabric E to fabric I) used in the 

experiments were not plain weave fabrics. Fabric E was a 100% 

cotton 2/1 twill with a sett of 40/20 yarns per MX10-2 . the results 

for testing the angle of bias effect are shown in Figure 3.5. The 
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Figure 3.2 The Breaking Strength and the Extension at Break of 

Fabric B as a Function Of Angle of Bias under the 

Z Unseamed Fabric Breaking Condition. 
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Figure 3.3 The Breaking Strength and the Extension at Break of 

Fabric C as a Function of Angle of Bias under the 

Unseamed Fabric Breaking Condition. 
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Figure 3.4 The Breaking Strength and the Extension at Break of 

Fabric D as a Function of Angle of Bias under the 

. 41 Unseamed Fabric Breaking Condition. 
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Figure 3.5 The Breaking Strength and the Extension at Break of 

Fabric E as a Function of Angle of Bias under the 

Unseamed Fabric Breaking Condition. 
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warp is scýme 3601'. per E. ) mxlO- 2 width stronger than the weft. r--he 

I two low troughs occur at 20ý and 70 C angle of bias, the trough at 

70 0 is about 470N per 5 mxlO- 2 width stronger than the trough at 

200. The middle peak (at 30 0) is quite strong being only 11ON per 

5 mxlO- 2 width lower than the strength at 0 0. 

3.3.2.6 Unseamed fabric breaks of Fabric F 

Figure 3.6 shows the results of tests on the angle of bias effect 

for Fabric F. This was a 100% cotton weft sateen with sett of 

28/68 yarns per inxlo-2. The difference between the warp and 

weft strength is only 6ON per 5 mxlO- 2 width. The two low troughs 

occur at 30 0 and 700, and the trough at 70 0 is about 70N per 

5 mxlO- 2 width stronger than the trough at 300. The middle peak 

appears to be between 40 0 and 450. It is suggested ( for non- 

plain weave fabrics) that lowering the number of warp yarns per unit 

length push the middle peak below 450, as the warp and weft 

strengths are about the same, and vice versa. 

3.3.2.7 Unseamed fabric breaks of Fabric G 

Fabric G was a 100% heavy cotton drill with sett of 32/18 yarns per 

mxlO- 2, and the results for angle of bias effect tests are shown in 

Figure 3.7. The warp is approximately 330N per 5 mxlO- 2 width stronger 

than the weft. The two low troughs occur at 20 0 and 700, and the 

00 trough at 70 is about 18ON stronger than the trough at 20 The 

middle peak occurs at the range 300 to 400 and has the same strength 

as the weft. The shape of the 'W' curve is distorted, perhaps, by 

the large strength difference between warp and weft. 

. 3.2.8 Unseamed fabric breaks of Fabric H 

Figure 3.8 shows the results of angle of bias effect tests on 
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Figure 3.6 The Breaking Strength and the Extension at Break of 

Fabric F as a Function of Angle of Bias under the 

Unseamed Fabric Breaking Condition. 
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Figure 3.7 The Breaking Strength and the Extension at Break of 

Fabric G as a Function of Angle of Bias under the 

Unseamed Fabric Breaking Condition. 
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Figure 3.8 The Breaking Strength and the Extension at Break of 

Fabric El as a Function of Angle of Bias under the 

Unseamed Fabric Breaking Condition. 
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Fabric H which was a nylon/cotton blend with sett of 10.6/11.4 yarns 

per mxlO -2 
. The warp and weft have the same strength. The two low 

troughs occur at 10 0 
and 70 0, 

and the trough at 10 0 is about 120N 

.;. per 5 mX10-2 width stronger than the trough at 700. The middle 

peak occurs at 40 0 
and shows the same strength as for both warp 

and weft. It is suggested, again, that having less warp yarns per 

unit length pushes the middle peak below 45 0 
as the warp and weft 

strength are about the same. 

3.3.2.9 Unseamed fabric breaks of Fabric I 

The last fabric used in the tests on the angle of bias effect for 

unseamed fabric breaks, shown in Figure 3.9, was Fabric I, a 100% 

Poplin cotton shirting with sett of 26/52 yarns per mxlo-2. The warp 

is about 230N per 5 mxlO -2 width stronger than the weft. The two low 

0000 trough. s occur in the range 20 to 30 and in the range 60 to 65 

The trough in the range 60 0 to 65 0 is about 8ON per 5 mX10-2 width 

00 
stronger than the trough in the range 20 to 30 . The middle peak 

occurs at 35 0, this peak has the same strength as the weft. These 

suggest that high warp strength per unit length (compared with weft 

strength) brings the middle peak below 45 0 (and vice versa) even 

the warp contains more yarns per unit length than the weft. 

. 3-3.2.10 Summary of unseamed fabric breaks 

From the results of the first four plain weave fabrics (. q. v. Figures 

3.1a, 3.2,3.3, and 3.4) of one square-sett fabric and three non-square- 

sett fabric, it can be seen that half 'W' shaped curves (in Figure 3.1a) 

and W shaped curves (in the other figures) are evident, the middle 

peak for the square-sett fabric happens at 45 0 
angle of bias; the 
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Figure 3.9 The Breaking Strength and the Extension at Break of 

Fabric I as a Function of Angle of Bias under the 

Unseamed Fabric Breaking Condition. 
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middle peak in the cases of the other three non-square-sett fabrics 

00 happens in the range of 45 and 50 . Coincidently, all three fabrics 

-. 
have more warp yarns per unit length than weft yarns, It can be 

suggested, therefore, that the middle peak has a relationship with 

fabric sett (as the warp and weft strengths are about the same). 

The figures also suggest that the strength of a trough increases 

0 if the middle peak moves to its side of 45 

The results for the last five fabrics (non-plain weave), illustrate 

that 'W' shaped curves are also evident, and a marked effect of 

angle of bias is shown especially for the stronger fabrics. The 

middle peaks have not settled at 45 0 angle of bias. The 

results of Fabric E, G and I (Figures 3.5,3.7 and 3.9 respectively) 

illustrate a good deal of difference in strength between the warp and 

the weft (with the warp strength greater than weft strength). The 

0 middle peaks of these three fabrics occur below 40 Now fabric I 

has a lower number of warp yarns than weft, and FabriCSE and G have 

a higher warp number even though they still have the middle peak 

below 450. There is thus a contradiction to the suggestion mentioned 

in the last paragraph. It is therefore suggested that the ratio of 

warp to weft strength produces an effect on the position of the 

middle peak. 

Careful examination of the movement of the middle peak as the ratios 

of the number of warp and weft and the warp and weft strength vary, 

produces the following conclusions: 

i) a higher number of warp yarns per unit length than weft 

pushes the middle peak above 450 and vice versa, if the 

warp and weft strengths are about the same; 
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ii) higher warp than weft strength per unit length brin, 7s the 

middle peak 1,, elow 45 0 angle of bias and vice versa even if 

z 
the warp/weft yarn ratio is the other way round ; 

iii) the strength at the trough increases as the middle peak 

moves to its side. 

3.3.3 TYPE II BREAKS 

The mean breaking strength found in experiments producing Type II 

breaks are shown in Figures 3.10a, 311a to 3.14, (the means and 

the ranges of these results are given in Appendices 3 and 4). 

3.3.3.1 Type II breaks of Fabric 

A marked angle of bias effect is shown in the results illustrated 

in Figures 3.10a and 3.11a. This effect reduces the seam strength 

at the mid-range of the angle of bias (150-35 0 ). Only gauge lengths 

of 10 and 15 mxlO- 2 produced a half 'W' shaped curve; only a very 

small angle of bias effect is apparently present at gauge length 

of 5 mxlO- 2 for both the cases of 5 and 6.5 MX10-2 sample widths. 

The results support the view that the shorter the gauge length the less the 

effect of the angle of bias. The strengths at 00 and 45 0 can be 

seen to remain constant at different gauge lengths. 

By superimposing Figure 3.10a on Figure 3.11a, a marked width effect 

is evident in the mid-range of the angles and only a slight width 

00 
effect is evident at 0 and 45 The wider width gives the higher 

breaking strength. The other width effect is apparent in the 

changing of the angle of bias at the minimum value occurs; the 

minimum value tends to move to the right hand side of the curve as 

the width increases. 
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Figure 
. 
3.10a The Breaking Strength of Fabric A as a Function of 

Angle of Bias under the Type II Breaking Condition. 
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Figure 3.10b The Fxtension at Break of Fabric A as a Function of 

Gauge (Jaw to Jaw) under the Type II Breaking Condition. 
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Figure 3.11a The Breaking Strength of Fabric A as a Function of 

Angle of Bias under the Type II Breaking Condition. 
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Figure 3.11b The Extension at Break of Fabric A as a Function of 

Gauge (Jaw to Jaw) under the Type II Breaking Condition. 
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Apart from Fabric A, only three more fabrics (D, H and I), were 

used under the Type II breaking conditions. This was because the rest 

of the wore too ,; t-ronq to 'Pyi, (,, IT soiims even ir 

strongest sewing thread capable of sewing on industrial type 

equipment available was used. 

3.3.3.2 Type II breaks of Fabric 

Figure 3.12 il-lustrates a very marked angle of bias effect on 

Fabric D where the maximum strength is in excess of twice the minimum 

strength. This was a 100% cotton plain weave fabric with sett of 

27/24 yarns per MX10-2 . The warp strength is only 5ON per 5 mxlo- 2 

width stronger than the weft. The two low troughs occur at 300 

and at a range of 60 0 and 700 angle of bias. The trough at the 

range of 600 and 70 0 is about IOON per 5 mxlo- 2 width stronger than 

the trough at 30 0. The middle peak moves to 50 0 angle of bias and 

produces a strength equivalent to the warp strength. The sett of 

the fabric has an effect on the position of the middle peak and 

00 
pushes it from 45 to 50 It should be noted that the warp and 

weft strengths are approximately the same. 

3.3.3.3 Type II breaks of Fabric H 

A very marked angle of bias effect in Fabric H is illustrated in 

Figure 3.13. The warp and weft strength have only 20N per 5 mxlO- 2 

width in difference. The two low troughs occur at 200 and 70 0, and 

the trough at 200 is about 6ON per 5 mxlO- 2 width stronger than the 

trough at 70 0. The middle peak moves to 400 angle of bias and produces 

about the same strength as the weft. The results suggest again 

that the sett of the fabric has an effect on the position of the 

middle peak even when the warp and weft strengths are about the same. 
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Figure 3.12 The Breaking Strength and the Extension at Break of 

Fabric D as a Function of Angle of Bias under the 

Type II Breaking Condition. 
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Figure 3.13 The Breaking Strength and the Extension at Break of 

Fabric H as a Function of Angle of Bias under the 

Type II Breaking Condition. 
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3.3.3.4 Type II breaks of Fabric I 

In Figure 3.14, a distorted 'W' shaped curve is illustrated for 

Fabric T (; -, loo% poplin cotton shirting). The warp is about 2SON 

per 5 MX10-2 width stronger than the weft. The two low troughs occur 

at 20 0 and 70 and the trough at 20 0 is about 5ON per 5 mxlO- 2 width 

stronger than the trough at 70 0. The middle peak occurs at 400. 

In this case, the proportions of warp and weft strength and the 

sett of Fabric are both in favour of a move of middle peak to below 

0 45 

3.3.3.5 Summary of results on Type II breaks 

, 
The results for the four fabrics (A, D, H and I) used, illustrate a 

very marked angle of bias effect. Apart from Fabric A, the others 

show irregular 'W' shaped curves. The same suggestions as for the 

unseamed fabric break results are made viz: 

i) a higher number of warp yarns per unit length pushes the 

middle peak above 45 0 and vice versa even when the warp and 

weft strength per unit length are about the same; 

ii) a higher warp strength per unit length brings the middle 

peak below 450 angle of bias and vice-versa, even when the 

sett ratio is the other way round; 

iii) the strength at a trough increases if the middle peak moves 

to its' side. 

In addition, gauge length and sample width effects were also noted. 
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Figure 3.14 The Breaking Strength and the Extension at Break of 

Fabric I as a Function of Angle of Bias under the 

Type II Breaking Condition. 
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3.3.4 TYPE I BREAKS 

The mean strengths of the experimental results are shown in 

Figures 3.15a, 16a, 17a to 25, the mean strength and the range are 

given in Appendices 5 and 6. 

3.3.4.1 Type I breaks of Fabric A 

A marked effect of the angle of bias is shown in Figure 3.15a. This 

effect reduces the strength at the mid-range of the angle (150-35 0) 

except in the case of the 5 mx1O- 2 gauge length and width of 

6.5 mxlO- 2. All other cases show the familiar half 'W' shaped curve. 

A gauge length effect is also shown in Figure 3.16a in addition to 

the angle of bias effect at the mid-range of the angles. The 

00 strength, howeverr remains constant at angles of 0 and 45 

By superimposing Figures 3.15a, 3.16a and 3.17a, a marked effect of 

width is evident. This means an overall increase in strength along 

the angle of bias with the minimum values swinging slightly to the 

right as the width increases. The decreasing rate of the minimum 

value tends to slow down as the gauge length increases and the 

width decreases. 

1.3.4.2 Type I breaks of Fabric B 

Figure 3.18 shows that the usual W shaped curves resulted, and 

extra angles of bias, especially around 450 (at the gauge length 

of 10 M. X, 0-2) were investigated. It became clear that the middle 

peak does move to 500 instead of 450 (as for Fabric A). 

It is suggested therefore again that a higher number of warp yarns 

per unit length pushes the middle peak above 450 even when the 
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Figure 3.15a The Breaking Ptrength of Fabric P as a Function of 

Angle of Bias under the Type I Breaking Condition. 
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Figure 3.15b The Fxtension at Break of Fal-ric A as a Function of 

Gauge (Jaw to Jaw) under the Type I Breaking Condition. 
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Figure 3.16a. The Breaking Ftrength of Fabric A as a Function of 

Angle of Bias under the Type I Breaking Condition, 
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Figure 3.16b The Extension at Break of Fabric A as a Function of 

Gauge (Jaw to Jaw) under the Type I Breaking Condition. 
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Figure 3.17a The Breaking Strength of Fahric P as a Function cf 

Angle of pias under the Type I Breaking Condition. 
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Figure 3.17b The Extension at Break of Fabric A as a Function of 

Gauge (Jaw to Jaw) under the Type I Breaking Condition. 
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Figure 3.18 The Breaking Strength and the Extension at Break of 

Fabric B as a Function of Angle of Bias under the 

Type I Breaking Condition. 
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warp and weft strength per unit length are about the same. In 

addition the strength at the trough increases as the middle peak 

moves to its side. 

3.3.4.3 Type I breaks of Fabric C 

For the angle of bias ef f ect shown in Figure 3.19, the warp and weft 

strengths can be seen to be about the same. The two low troughs 

occur at 30 0 and 60 0, and the trough at 600 is slightly higher than 

the trough at . 
30 0. The middle peak moves to 480 instead of 45 0 

(as for Fabric A). Therefore the results suggest again that: 

i) a higher number of warp yarns per unit length pushes the 

middle peak above 450 angle of bias and vice versa, even 

when the warp and weft strength per unit length are about the 

same; and 

ii) the strength at the trough increases as the middle peak moves 

to its side. 

3.3.3.4 Type I breaks of Fabric D 

Figure 3.20 shows that the angle of bias has a marked effect on 

Fabric D (a 100% cotton plain weave with a sett of 27/24 yarns per 

mxlO- 2 ). The warp and weft strengths have only 30N per 5 mxlO- 2 width 

in difference. The two troughs are at 30 0 and 70 0. and the trough 

at 30 is about 40N per 5 mxlO- 
2 width stronger than the trough at 

000 70 The middle peak moves to 50 instead of 45 Again, the sett 

of the fabric (higher warp number) moves the middle peak from 45 0 

to 500 as the warp and weft strengths are about the same. 

3.3.3.5 Type I breaks of Fabric E 

Figure 3.21 shows a marked bias angle effect on Fabric E (100% cotton 
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Figure 3.19 The Breaking Strength and the Extension at Break of 

Fabric C as a Function of Angle of Bias under the 

Type I Breaking Condition. 
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Figure 3.20 The Breaking Strength and the Extension at Break of 

Fabric D as a Function of Angle of Bias under the 

Type I Breaking Condition. 
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Figure 3.21 The Breaking Strength and the Extension at Break of 

Fabric E as a Function of Anqle of Bias under the 

Type I Breaking Condition. 
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2/1 twill with sett 40/20 yarns per mxlO -21, The warp is about 70N 

per 5 mxlo- 2 width stronger than the weft. The trough at 30 0 is 

00 
-about 40N stronger than the trough at 60 The middle peak at 40 

has the average strength between the warp and the weft. It can be 

seen very clearly that the trough at 30 0 is stronger than the other 

00 trough when the middle peak (40 ) is at its side of 45 

3.3.4.6 Type I breaks of Fabric F 

Figure 3.22 shows a very marked angle of bias effect on Fabric F, 

which is a 100% cotton weft sateen fabric with a sett of 28/68 

yarns per mxlO- 2. The warp and weft strengths are the same. The two 

, 
low troughs occur at 30 0 and 70 0 angle of bias, and the trough at 70 0 

is about 50N per 5 mxlO- 2 width stronger than the trough at 30 

while the middle peak moves to 500 angle of bias. These results 

contradict the previous results because the middle peak moves above 

480 instead of below 450 even though the number of yarns per unit 

length is less than the number of weft yarns and the warp and weft 

strengths are the same. The reason may be that Fabric F is a very 

tight and complex structure thus altering the load transfer mechanism. 

3.3.4.8 Type I breaks of Fabric G 

very marked effect of angle of bias is shown in Figure 3.23. The 

warp and weft strength have only 20N per 5 mxlO- 2 width difference. 

The two troughs occur at 30 0 and 60 0 angle of bias, and the trough 

at 30 0 is only 30N per 5 mxlo- 2 width stronger than the trough at 

600, but the middle peak stays at 450 angle of bias. The middle 

peak has about the same strength value as have the warp and weft. 

Another contradiction is shown that the strength at the trough 

decreases as the middle peak moves to its side, but againj Fabric G 
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Figure 3.22 The Breaking Strength and the Extension at Break of 

Fabric F as a Function of Angle of Bias under the 

Type I Breaking Condition. 
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Figure 3.23 The Breaking Strength and the Extension at Break of 

Fabric G as a Function of Angle of Bias under the 

"I'ype II Breaking Condition. 
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is a tight and coMPlex structure fabric which might alter the load 

transfer mechanism. 

3.3.4.9 Type I break. s of Fabric 11 

Figure 3.24 shows a marked effect of angle of bias on Fabric 

(a nylon/cotton blend with sett of 10.6/11.4 yarns per mxlO- 2 ). 

The warp and weft strength have only 20N per 5 mxlO- 2 width difference. 

The two low troughs occur at about 30 0 and 55 0 angle of bias, and 

the trough at 550 is 60N per 5 mxlo- 2 width stronger than the 

00 trough at 30 while the middle peak moves to 40 The results 

suggest, again, that a lower number of warp yarns per unit length 

brings the middle peak below 45 0 as the warp and weft strengths 

are about the same. 

3.3.4.10 Type I breaks of Fabric I 

Figure 3.25 shows a marked effect of angle of bias on Fabric I, 

which is a 100% poplin cotton shirting with sett of 26/52 yarns 

per mxlO- 2, but the warp and weft strength has only 20N per 5 mxlO- 

width in difference. The two low troughs happen at 35 0 and 70 0 

angle of bias, and the two troughs have about 1ON in difference and 

the middle peak stays at 450 angle of bias. The results suggest 

that Fabric I behaves like a square-sett plain weave fabric because 

it has the same strength in the warp and weft direction, and at the 

two troughs,, and the middle peak stays at 450. 

. 3.4.11 Summary of Type I breaks 

'W' shaped curves resulted in all cases, in other words, marked 

angles of bias effect are evident in Type I breaks. In general 

the results show, that for fabrics where there are similar strengths 
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Figure 3.24 The Breaking Strength and the Extension at Break of 

Fabric H as a Function of Angle Of Bias under the 

Type I Breaking Condition. 
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Figure 3.25 The Breaking Strength and the Extension at Break of 

Fabric I as a Function of Angle of Bias under the 

Type I Breaking Condition. 
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in the warp and weft directions (0 0 and 90 0) that (i) the middle 

peak moves above 450 if the number of warp yarns per unit length 

is higher and vice versa; and (ii) the strength at the trough 

increases if the middle peak moves to its side. Thus, 

the sett of the fabric can be seen, in general to have an effect 

on the position of the middle peak. There are however two 

contradictions to this suggestion, but those happened on two tight 

and reasonably complex structured fabrics, which could chanqe the 

load transfer mechanism. Tt is suggested therefore that the structure 

of fabric might have some interrelationship with the anqle of bias. 

The range of the middle peak of the angle of bias varies from 400 

to 60 0 even when the structures and setts are vastly different from 

each other. The strengths at the middle peak are almost as 

strong (80-90%) as the strength in the warp and weft direction. 

3.3.5 THE EXTENSION AT BREAK OF THE BREAKING RESULTS 

Extensionsat break were measured and the relevant mean results are 

shown plotted in Figures 3.1 to 3.25. The means and ranges are given 

in Appendices 1 to 6. 

3.3.5.1 The extension at break of unseamed fabric breaks 

Figures 3.1b to 3.9 show the effect of varying the angle of bias 

on the extension at break of different types of fabric. The 

extension at break increases as the gauge length increases and as 

the angle of bias increases until the peak strength angle and 

0 
then gradually decreases until 90 . The extension at break has its 

lowest values at 00 and 900, and has its highest value around the 

middle peak, and quite high strength apart from the strength at 
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00 0 and 90 The figures also show that "extension peaks" approximately 

coincide with "breaking strength peaks". Therefore the ideal angle 

of bias for garments (for unseamed breaks) would appear to be in 

the vicinity of the middle peak (±5 0 ). 

3.3.5.2 Extension at break of Type II breaks 

Figures 3.10b and 3.11b show that an increase in gauge length for 

Fabric A at different widths gives an increase in the extension at 

break; also an increase in the angle of bias gives an increase in 

the extension at break. Comparison of the two figures (Figures 

3.10b and 3.11b) also illustrates that the lower the width the 

higher the extension at break. The increasing rate of extension at 

break is not linear when considered against the angle of bias; this 

is especially true at longer gauge lengths. 

The results for Fabrics D, H and I in Figures 3.12,3.13 and 3.14 

respectively show that the extensions at break of these three fabrics 

have their lowest value at both ends of the curve (0 0 and 90 0 ). 

Higher strength gives lower extension at break; this only applies to 

the regions from 00 to the first trough and the second trough to 

900 of the breaking strength results. Thus the extension at break 

increases as the strength increases until the middle peak is 

encountered. Therefore the ideal angle of bias for the direction 

of a moving part of a garment (for Type II breaks) can be suggested, 

also, to be around the regions of the middle strength peak ±5 0 of 

the middle peak). 

. 3.5.3 Extension at break of Type I breaks 

Figures 3.15b - 3.17b show the results of plotting the extension 
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at break of Fabric A against the gauge length at different angles 

of bias and width . Because of the mirror image effect (as per 

(lardner's experimental evidence for this square-sett fabric) the 

results were only examined up to 45 0. The extension at break 

increases as the gauge length increases, and as the angle of bias 

increases up to 450 angle of bias, the other half of the curve 

(450 to 900) is presumed to be a mirror image. The increasing 

rate of extension at break at different angles of bias is quite 

linear when considered against the gauge length . However the 

increasing rate of extension at break is not linear when considered 

against the angle of bias especially at long gauge lengths 

(10 to 20 MX10-2). Comparison of the three figures does not demonstrate 

much effect of width on the extension at break. 

Figures 3.18b to 3.25 show the results of the extension at break of 

other fabrics against the angle of bias. Fabric B (Fiqure l8b) also 

shows that an increase in the gauge length produces a rise in the 

extension at break. The extensions at 00 and 90 0 have usually the 

lowest value, this value gradually increases to the middle peak 

which also has the third strongest strength. The results also show 

the extension at break at 00 angle of bias (warp direction) is 

always higher than the extension at break at 90 0 angle of bias 

(weft direction) and it is because in weaving, yarn of a lower twist 

factor is used in the weft in order to reduce breakage of weft 

during weaving. 
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3.3.6 THE STRENCTH OF THE SECOND ZONE AT DIFFERFNT ANGUS OF BIAS 

The strength of the second zone at different angles of bias of each 

type of fabrics under each type of breaking conditions has been 

found by Lesting the sample strength at the gauge, length which 

causes the first zone just to disappear, The results are shown in 

Figures 3.26 to 3.34 and the means and the ranges are shown in 

A T. % Appendices 7 to 9. 

i. I. (). I Tho !; t r-H(. 11 )i (-)I I ho :; (! coIl(i z()iw ol Vahr i-c A 

Figure 3.26 shows an increase in the strength of the second zone 

0 as the angle of bias increases up to 45 . The unseamed fabric has 

the strongest overall breaking strengthf and the Type I is the 

lowest, but the strength of the Type II breaks rises sharply from 

about 40 0 to about the same strength as the unseamed fabric strength 

0 
at 45 

3.3-6.2 

3.3-6.3 

The strength of the second zone of Fabric B 

Figure 3.27 shows that the lowest values are at 10 0 
and 809 angles 

of bias and then the strength increases gradually until the middle 

peak, as 50 0 in this caset the same peak as for the breaking strength 

results. The strength of the unseameO second zone is at a higher level 

than the Type I second zone. 

The strength of the second zone of Fabric C 

Figure 3.28 shows that the Type I breaks only have the same trend 

as the above results with the maximum strength at 48 0, the same 

as for the breaking strength results shown in Figure 3.19. 
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Figure 3.26 The Breaking strength of the Second Zone as a 

Function of Pngle of Bias under three Types of 

Breaking Condition. 
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Figure 3.27 The Breaking Strength of the Second Zone of Fabric B 

as a Function of Angle of Bias under Two Types of 

Breaking ConditiOD, 
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Figure 3.28 The Breaking Strength of the Second Zone of Fabric C 

as a Function of Angle of Bias under Two Types of 

Breaking Condition. 
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3.3.6.4 The strength of the second zone of Fabric D 

Figure 3.29 illustrates similar trends of angle of bias effect on 

.. 
the Second zone strength under the three typ(-, ý of Yýreakinq condition. 

The levels of the strength are about the same under the Unseamed 

and Type II breaking conditions. The strength at 80 0 is higher than 

at 10 0 
as in the results of normal tests of the angle of bias effect 

(Figures 3.4,3.12 and 3.15). All the middle peaks happen at 50 

OF I)i(V;. 

3.3-6.5 The strength of the second zone of Fabric E 

The results of Fabric E, in Figure 3.30, show the trends and under 

the two types of breaking conditions are different from each other; 

it is suggested that the fabric acts as a load carrier under the 

Type I breaking condition, therefore the structure and the proportion 

of warp and weft strength do not have as much effect as under the 

Unseamed breaking condition. 

3.3-6.6 The strength of the second zone of Fabric F 

Figure 3.31 shows that the middle peak occurs at 50 0, the strength 

at 80 0 
angle of bias is higher than at 100. The shape of the two 

curves looks similar. 

3.3-6.7 The strength of the second zone of Fabric G 

Figure 3.32 shows that the middle peak occurs at 40 0 
angle of bias 

for Unseamed and 45 0 
angle of bias for Type I breaks. The strength 

of the second zone at 10 0 is much higher than at 80 0 (about 250N 

per 5 mxlO 
-2 

width difference). The two sides of the curve look 
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Figure 3.29 The Breaking Strength of the Second Zone of Fabric D 

as a Function of Angle of Bias under Three Types of 

Broaking condition. 
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Figure 3.30 The Breaking Strength of the Second Zone of Fabric E 

as a Function of Angle of Bias under Two Types of 

Breaking Condition. 
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Figure 3.31 The Breaking Strength of the Second Zone of Fabric F 

as a Function of Angle of Bias under Two Types of 

Breaking Condition. 
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. 11 

Figure 3.32 The Breaking Strength of the Second Zone of Fabric G 

as a Function of Angle of Bias under Two Types of 

Breaking Condition. 
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similar under the Type I breaking condition, but not under the 

Unseamed breaking condition. Therefore it is suggested again that 

the structure and the proportion of warp and weft strength under 

I-Jiv Type I I)r( ik-ing condition do not affoct the angle of Iias 

effect and the fabric acts only as a load carrier. 

3.3.6.8 The strength of the second zone of Fabric H 

Figure 3.33 shows the middle peak occuring at 40 0 
angle of bias 

b(A It 1111d(. 1 I III- Typý I . 111d Type II breakinq curidAiun.,;, and it Lhe 

regions of 35 0 and 40 0 
angle of bias under the Unseamed breaking 

condition. The results show that the shape of the curve under the 

Unseamed breaking conditon is much flatter than the one under the 

Type II breaking condition, the cause may be that seam damage has 

more effect on the fatric in such cases. 

3.3-6.9 The strength of the second zone of Fabric 

Figure 3.34 shows that the trend of the two curves is alike, the 

middle peaks both occur at 45 0 
and the strength at 10 0 

and 80 0 in 

both cases is about the same. Even the level of strength are very 

similar. 
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Figure 3.33 The Breaking Strength of the Second Zone of Fabric H 

as a Function of Angle of Bias under Three Types of 

Breaking Condition. 
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Figure 3.34 The Breaking Strength of the Second Zone of Fabric I 

as a Function of Angle of Bias under Three Types of 

Breaking Condition. 
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CHAPTER 4 PHYSICAL MODEL 

4.1 GARDNER'S MODEL FOR PREDICT ING -SEAM STRENGTH AND FABRIC 

Gardner's'9 suggested model shown in Figure 4.1 contains three 

load transfer zones. Gardner called these the primary, secondary 

and tertiary zones. The primary zone is defined as being one 

containing direct transfer from jaw to jaw or jaw to seam to jaw 

through the fabric yarns. This transfer is considered to be 

directly proportional to the number of yarns (represented by the 

length of DB' and CL) gripped by both of the two jaws (AB and CD) 

for unseamed samples or by one jaw (AB) and the seam (CD) for seamed 

samples. The secondary zone is defined as an indirect load transfer 

mechanism (where the load is transferred from yarn to yarn at points 
I 

of yarn intersection); the mechanism is considered to be proportional 

to the areas (A DC'X and BA'Y) within which the yarns (warp and 

weft) are gripped by jaw or seam only at one end. The tertiary zone 

is considered to be the rest of the area (AdXD' and CA'YB'') within 

which the yarns are not gripped by jaws or seam at either end. 

In his prediction of sainple strength, Gardner used only the primary 

and secondary zones, because he suggested that the tertiary zone 

was negligibly small within the range of his experimentation. The 

results showed that the model was appropriate for small angles of 

bias, for longer gauge lengths and for all angles of bias for shorter 

gauge lengths. Gardner, howeverrdemonstrated in the case of a 

unseamed sample at 10 mxlO -2 width, when the angle of bias was 

increased to 450 (as illustrated in Figure 4.2) neither the primary 

nor the secondary zone exists; the fabric still has strength, thus 

suggesting that a testing type of different load traLnsfer mechanism 

should exist. 
-117- 



Figure 4.1 

Figure 4. la 

weftway 

Figure 4.1b 

Gardner's M: ýdel 

One First Zone Present 

Two First Zones Present 

-118- 

1) 

D B' 



Figure 4.2 The Case When Neither the Primary Nor the Secondary 

Zone Exists. 
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one of Gardner's experimental and calculated result,, -- 20 (sh, ýýwn in 

Figure 4.3) illustrates what happens as a consequence of his not 

taking the third zone into consideration especially for long 

gauge lengths; the strength approaches zero at 250, and thus the 

third zone mechanism becomes so large that it cannot be ignored. 

After careful examination of Gardner's model, it was felt that a 

direct development of his model would not be appropriate. This is 

because the basic approach of this model in defining the secondary 

and tertiary zones is to consider load transfer at points of yarn 

intersection as the strength contribution. This would mean that a 

continuous increase in gauge length (thus increasing continuously 

the number of points of yarn intersection in the secondary or the 

tertiary zones) would give a continuous increase in the fabric strength. 

The present work, as illustrated in Figure 3.1 as an example, shows 

very clearly that an increase in the gauge length to and above 

10 mxlO- 2 (at a width of at 5 mxlO- 2) gives similar levels of 

strength's curves and similar values of strength at 00 at all gauge 

lengths. Therefore this author suggests that the model should be 

developed or modified in an attempt to explain why: 

i) 

ii) 

iii) 

the angle of bias effect is as it is; 

the strengths at 00 and 900 should be constant for different 

gauge lengths; and 

the strength should be kept constant at different gauge 

lengths at the same angle after the disappearance of the 

first zone as the width is assumed to be constant. 
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Figure 4.3 The Breaking Strength of Unseamed Fabric 

as a Function of Angle Of Bias at the gauge of 

10 cm and width of 5 cm. 
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4.2 DEVELOPMENT OF GARDNER'S MODEL 

Consider a piece of rectangular square-sett fabric when it is 

stressed with the warp yarns of the fabric at an angle of bias to 

the loading. The essential parts of the sample are shown in Figure 

4.4. 

In the diagram, for unseamed fabric, AB is the top jaw, and CD 

is the lower jaw. For seamed fabrics, AB is the top jaw and CD is 

the seam lino. Another identical sample is I)oinq joinod by a soam tind 

gripped at its other end by the lower jaw Ue. two identical samples 

in series) . 

Therefore, load can be transferred from jaw to fabric yarns, to 

jaw or to seam, to fabric yarns to jaw, when it is stressed. The 

fabric yarns, of course, bear the load, but not necessarily uniformly 

in all parts of the fabric. On careful examination of the fabric, 

it is clear that some fabric yarns are gripped at both AB and CD. 

Other fabric yarns are either gripped at one end (by the jaw or the 

seam line) and not gripped at the other, or not gripped at either 

end. Naturally the yarns gripped at both ends tend to bear more load 

than the rest of yarns, because of direct load transfer. Yarns 

gripped at only one end, or not gripped at either end, transfer load 

from jaw to jaw (or jaw to seam to jaw) at points of intersections 

between warp and weft yarns. 

It is proposed that the strength of the sample is dependent on the 

number of yarns gripped at the jaw which transfer load either through 

direct load transfer (yarns gripped at both end) or through indirect 

load transfer (yarns gripped at one end) to the seam line or to the 
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in a Seamed Fabric. 

C 
A 

a 
I 

B 

W width of sample 

G gauge length 
(jaw to seaml 

0 angle of bias 

-F 
Ida xv 
IEV 

-123- 



other jaw. 

The number of yarns gripped at the jaw is the length of DH multiplied 

by the number of warp yarns per unit Icnqth and the length of TIC 

multiplied by the number of weft yarns per unit length ( the number 

of yarns gripped at the other jaw or the seam line will be the same 

at the same angle of bias) as shown in Figure 4.4. In this basic 

model, the number of warp yarns per unit length is assumed to be 

the same as number of woft yarris pc-r unit len(ith iis only the 

case of a square-sett plain-weave fabric is under consid(, ration. 

It is proposed to divide the strength contribution of the number 

of yarns gripped at the jaw into two zones. The first zone is one 

of direct load transfer; the length of FH multiplied by the number 

of warp yarns per unit length. The second zone is considered from 

the length DF multiplied by the number of warp yarns per unit 

length and the length of HC multiplied by the number of weft yarns 

per unit lenqth. 

4.3 STRENGTH IN THE FIPST ZONE 

In the first zone, the amount of load bearing is determined by the 

number of yarns gripped at both ends. In another word, this is 

proportional to the length of FH (q. v. Figure 4.4). Figure 4.5 shows 

how the length of FH in the first zone would be changed as the angle 

of bias changes at different G/W ratios, where G represents the gauge 

length (jaw to jaw for unseamed samples or jaw to seam for seamed samples) 

and W represents sample width. Figure 4.5 shows that when the ratio of 

G/W tends to one, the first zone would disappear above certain angles 

of bias. In this case, all of the strength would be contributed 

by the secondary zone only. The same figure (Figure 4.5) also 
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Figure 4.5 The Ratio of the width of the First Zone to the 

Width of the Sample as a Function of Angle of Bias 

at Different G/W Ratios. 
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shows that when the G/W ratio is less than unity, two first zones 

would appear above certain angles; one from the warp and the 

other from the weft (shown in Figure 4.6). In this case, the two 

first zones will be called first zone of warp and first zone of 

weft. The total number of yarns will be proportional to the 

length of FH plus the length of HE. Figure 4.5 also shows that 

when the G/W ratio is less than one half, the total length of 

F11 and HE would be greater than unity above certain angles (as 

shown in Figure 4.5). 

4.4 STRENGTH IN THE SECOND ZONE 

In the second zone, the load is only transferred indirectly from the 

jaw through the intersections of warp and weft yarns. The strength 

of the second zone will be proportional to the number of warp and 

weft yarns gripped at one jaw only which is proportional to the 

length defined by DH+HC minus the length of the first zone (q. v. 

Figure 4.4). 

Figure 4.7 and Table 4.1 show the changes of the ratio of the length 

(DH+HC) at different angles of bias to the length of DC. The 

length of DH+HC is equal to 
DC CosO + DC Sine 

, therefore it can DC 

be written in the form CosO+SinO. Table 4.1 shows that the ratio 

at 450 has the highest value (highest no-of yarns) which means that 

it should have the highest strength among the other angles of bias, 

for a square-sett plain weave fabric. 

4.5 PHYSICAL MODEL IN REIATION TO THE ANGLE OF BIAS 

The total breaking strength (S) of a seamed or unseamed fabric is the 

sum of the contributions of the strength in the first zone (Sl) 
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Figure 4.6 The Physical Model with Two First Zones. 
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Table 4.1 Ratio of the length of DH+HC at different angles of 

bias to the length of DC 

Angle of bias 100 200 30 0 40 0 45 0 

Ratio of 
(DH+HC)/DC 

1.158 1.282 1.366 1.41 1.414 
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and the strength in the second zone (S2) ;Sý SI+S2, When the fabric 

6 

is at the angle of 00 or 900, only the first zone exists, therefore 

all the warp yarns contribute all of the strength at the angle of 

00, and all the weft yarns contribute all of the strength at the 

00 angle of 90 As the angle of bias increases from 0 or decreases 

from 900, the first zone decreases as shown in Figure 4.5, and 

the influence of the second zone increases, except for when the 

G/W ratio is less than or equal to one half. As mentioned before, 

the first zone disappears above certain angles of bias in some cases. The 

decrease in the contribution of the first zone leads to a reduction in the 

fabric strength even though the contribution of the second zone is increasing 

at the same time. This is because the first zone is considered 

to be the main contributor to the total strength. Figure 3.26 

illustrates that for different angles of bias, the second zone has 

different breaking strengths. The strength at 100 has the lowest 

value, then the strength gradually increases as the angle increases 

till 450. 

From the behaviours of the first zone and the second zone, therefore, 

it is expected that (for a sample with G/W ratio approximately 

equal to one) the strength would decrease as the angle increases 

from 00 because of the domination of the first zone until the 

second zone becomes the predominant strength contributor and thus 

the strength rises as the angle approaches 45 0. A mirror image of 

the strength curve (from 45 0 to 900) will be expected for a 

square-sett plain-weave fabric. 

THE EFFECT OF THE RATIO OF G/W ON THE ANGLE OF BIAS 

Figure 4.5 illustrates very clearly that if the G/W ratio increases, 
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the rate of decrease of the first zone increases and the sooner 

will the zone disappear (as the angle of bias increases) thus 

causing a decrease in the contribution of first zone strength 

until the point at which the first zone just disappears. 

Once the first zone disappears, the numbers of yarns in the secondary 

zone (gripped at one end only) is expected to be remained constant 

at the same anq1c, so the sample strength should remain the F-, ame 

as the G1W ratio increcises and W remains constant. This el I ect is 

called the gauge length effect (G varies and W remains constant). 

The strength at the angles of 00 and 900, are of course, expected to 

be remained constant (no gauge length effect) because the number of 

yarns in the first zone remains constant (as the gauge varies), 

W remains constant and the secondary zone does not exist. 

Fabric width is expected to have a greater effect on sample strength. 

An increase in the fabric width will give: 

i) an increase in the first zone and a decrease of the secondary 

zone (when both of the zones exist); 

ii) an increase in the secondary zone when the secondary zone is 

the only zone in existence (until the first zone appearsI. 

4.7 SUMMARY 

Gardner used points of yarn intersection in his definition of secondary 

and tertiary zones. In his seam strength prediction (without taking 

the tertiary zone into the calculation) the results show that the 

model's applicability is limited. The load transfer mechanism of the 

tertiary zone is very complicated, therefore a different approach 
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in this present work has to be used. The present model suggests 

that the number of yarns gripped by both jaws contributed the 

strength of the first zone; (direct load transfer), and the munher 

of yarns gripped by only one jaw contributed the strength of the 

second zone (indirect load transfer). This model thus an attempt 

to explain the observations made in Chapter 3; viz: 

i) the angle of bias effect; 

ii) the constant strengths at 00 and 90 for different gauge 

lengths as the width remains constant; and 

iii) the strength should remain constant at different gauge lengths 

at the same angle after the disappearance of the first zone 

(the width remaining constant). 
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CHAPTER 5 THE MATHEMATICAL MODFL -A MODIFICATION OF THE 

CARDNER MODEL FOR PIAIN-WEAVF FABR 

5.1 INTRODUCTION - THE MODEL FOR SQUARE-SFTT PLAIN-WEAVE FABRICS WITFRE 

WARP STRENGTH Ilý S' FQUAL TO WEFT STRENGTH 

The physical model suggested in Chapter 4, postulated that the 

breaking strength of a sample is composed of the sum of the contri- 

butions made by two distinct zones in the fabric, namely the first 

('111d . x. colld JI Illst Y-(It-ed ill Fi(jure /1 .4. 

in Figure 4.4, ABCD is a piece of fabric, AB is the jaw line, and CD 

is either the other jaw line (for unseamed samples) or the seamed line 

. 
(for seamed samples). The angle of bias is the angle between the line 

perpendicular to the seam and the warp direction (ZDAE), where G is 

the gauge length (jaw to jaw for unseamed samples or jaw to seam for 

seamed samples). The first zone is the length of FH (yarns gripped at 

both end,,; by j, iw-jaw for unseamed samples or jaw-scam for seam(-, d 

samples); the second zone comprises the remainder of the length of 

DH+HC (only one yarn end Leing gripped by the jaws or seam). 

5.2 BREAKING STRENGTH IN THE FIRST ZONE 

5.2.1 WHEN THE RATIO OF G/W TENDS TO UNITY 

The breaking strength of the first zone (Sl) is dependent on the 

number of load carrying fabric yarns contained in it. Both ends 

of such yarns are gripped by the jaw AB and the jaw (or seam) CD. 

Thus S, is dependent on the length of FH, where 

Ffl = EC Cos 0 

therefore S, is dependent on EC Cos 0. Hence, to convert load along 

these yarns into its constituent of tension (T), it can be seen that 
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Si = KO (EC Cos 0) Cos 0 

= KO EC Cos 20.............................. (1) 

where KO is a constant (strength per unit length)at zero angle of 

bias). KO is used because it can be obtained easily by performing a 

simple strength test. 

Now EC =W- DE 

therefore EC =W-G Tan 0 
............................... (2) 

Substituting equation (2) into equation (1) gives 

Si = Ko (W -G Tan 0) Cos 20................... (3) 

If FH <= 0 Ue. G Tan 6 => W), the first zone does not exist. 

5.2.2 WHEN THE RATIO OF G/W IS LESS THAN UNITY 

If the ratio of C/W is less than 1, some of the weft yarns would be 

expected to fall into the first zone at certain angles of bias in 

addition to the warp yarns already considered. This situation is 

illustrated in Figure 5.1. In this case, the length of HF can be 

regarded as "first zone of warp" whose load carrying contribution 

is Slwarp and the length of HI can be regarded as "first zone of 

weft", whose contribution is Slweft, where 

HI = DL Sin 0 

therefore SIweft is dependent on DL SinO. Hence, to convert load 

along these threads into its constituent component of T, it can be 

seen that 

Slweft = Kgo (DL Sin 0) Sin 0 

= Kgo DL Sin 20......................... (4) 
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Figure 5.1 The Physical Model of Seam Strength When the Ratio 

of G/W is such that 11 < G/W < 1. 
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where K90 is a constant (strength per unit length at 900 angle of 

bias) . 

In this basic model for square-sett plain weave fabric, Kgo is 

assumed to be equal to Kor therefore 

Slweft = Ko DL Sin 2a.......................... 

Now DI, =W- LC 

therefore DI, =W-G Tan (90 - 0) 
.................... (6) 

Substituting equation (6) into (5), gives 

S, 
wef t= Ko (W -G Tan (90 - 6))Sin 20 (7) 

Therefore the total breaking strength of the first zone (SI) can be 

regarded as the sum of the loads in the two first zones. 

S, =S lwarp + Slweft 

= KO (W -G Tan 6) Cos 20+ ro (W -G Tan (90-0))Sin 2e 

0 ......................................... 

5.3 BREAKING STRENGTH IN THE SECOND ZONE 

5.3.1 WHEN THE RATIO OF G/W TENDS TO UNITY 

In the second zone (q. v. Figure 4.4), the breaking strength (S2) is 

considered to be dependent on the number of yarns which are gripped 

either by one jaw (or seam) only. In other words, S2 is proportional 

to the remainder of the length of DH + HC (DH + HC - HF) and the 

remainder of the length of BI + AJ (BJ + Aj - IJ). Therefore the 

breaking strength of the second zone (S2) is dependent on the length 

of DF + HC + IB + AJ (assuming the fabric is a square-sett plain 

weave fabric). 
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Now DF - III, 

and 11 C= AJ 

therefore S2 is dependent on the length of 2(DF + AJ) or 2(DH + HC 

Thus c2 can be derived as follows, 

S2 =2Ke (DH + HC - HF) ............................. 

where DH + HC = W(Cos 0+ Sin 0) 

and 11 F= ri 0) Co ý; 

IiG, ra n IF : -- 

Where Ka is a constant (strength per unit length at different angles 

of bias), and DC = W. 

5.3.2 WHEN THE RATIO OF G/W IS LESS THAN UNITY 

Because the two first zones (SIwarp and Siweft) exist in some 

cases, then S2 is proportional to the remainder of the length of 2(DH 

+ HC) and Lhe length of 2 (DII + IIC - IJF - HI) (q. v. Figure 5.1) - 

Therefore S2 can be derived as folloWS, 

S2 =2K6 (DH + HC - Hl - III) .......................... 

whe re DH + HC = W(Cos e+ Sin 0) 

arid IIP = (W -G Tan 0) Cos 0 

if 1%' <= G Tan 0,11F =0 

Where III (W -G Tan (90-0)) Sin 0 

If v G Tan (90-0) 1 HI =0 
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5.4 TOTAL SAMPLE STRENGTH (S) FOR SQUARE-SETT PLAIN-WEAVE FABRICS 

Consideration of the preceding paragraph shows that the total strength 

of a sample will be the sum of the strengths of the first and second 

zones, viz, 

SI + S2 
...................... 

(11) 

At the angles of oO and 900, the second zone does not exist; S2 ":: 0- 

5.4.1 WHEN THE G/W RATIO TENDS TO UNITY 

S= KO(W -G Tan O)Cos 20+2Ke (DH + HC - HF) 

If G Tan 0 => W, the first zone does not exist; 

Si = 0, HF = 

5.4.2 WHEN THE RATIO OF G/W IS LESS THAN UNITY 

S ý-- Slwarp + Slweft + S2 

= Ko(W -G Tan O)Cos 26+ KO(W -G Cot O)Sin 2e 

Ke( DH + HC - HF - HI) .................. 

If G Tan 0 => W, the first zone of warp does not exist; 8F=Op Slwarp=O, 

if G Cot 6 => W, the first zone of weft does not exist, HI=Op Slweftý-O- 

EVALUATION OF THE PARAMETERS Ko AND 

The mathematical model contains only two unknown parameters KO and 

Kee Their values can be found by the elimination of one zone: 

ie. if the second zone is eliminatedr KO can be found; if the first 

zone is eliminated, K0 can be found. 
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Figure 5.2 The Physical Model of Seam Strength When the First 

Zone has just Disappeared in a Seamed Sample. 
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Table 5.1 The Gauge Length and the Ratio of G/W Used to Cause 

the Pirst Zone just to Disappear. 

angle of bias 
(degrees) 10 20 30 35 40 45 

G/W ratio 5.67 2.747 1.73 1.43 1.19 1 

G when 2W=5 28.35 13.735 8.65 7.15 5.95 5 (MxlO ) 

Note: - G is jaw to jaw for unsearned samples or jaw to secim for 

seamed samples. 
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5.5.1 

5.2 

EVALUATION OF THF CONSTA14T 

KO can be found by dividing the mean breaking strength of samples 

(SO) at 00 angle of bias by the width of the samples at any gauqe 

length. 

Therefore KO = SO/W (strength per unit length) ........ (14) 

where KO = K90 for square-sett plain weave fabric. 

EVALUATION OF THE CONSTANT K 

KO can be found by using the equation G/W =1 if the first 
Tan 0 

zone is eliminated as shown in Figure 5.2. Table 5.1 shows that 

the values of G/W ratio at different angles of bias could cause the 

first zone just to disappear. 

In the experiments of Ke evaluation, the width of sample used is 

5 cm, the gauge length used to cause the first zone just to 

disappear is shown in Table 5.1. The values of KO can be found as 

follows, the mean breaking strength of the second zone at different 

angles of bias (SKO) is divided by the length of 2(DF + FC) 

(q. v. Figure 5.2), where 2(DF + FC) =2 W(Cos 0+ Sin 0). 

Ke -`2 
SKO 

0 .................... 2W(Cos e+ Sin 0) 

3.6 

Appendix 10shows the calculations for finding the values of Ke and 

the values of Ke (0 0 to 45 0) under each of the three types of breaking 

condition for the square-sett, fabric (Fabric A). 

CONCLUSIONS 

This mathematical model can explain the three suggestions made at the 

end of Chapter 4: 
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i) the angle of bias effect; 

imi) the strengths at 00 and 900 are constant at different gauge 

lencIths if the width remains constant (no gauge length effect 

at 00 and 900); and 

iii) the strength should remain constant at different gauge 

lengths at the same angle after the first zone has vanished 

(the width remaining constant). 

This basic model is only designed for square-sett plain weave fabrics, 

and the Ke at different angles of different types of fabric have to 

be found by performing time consuming experiments. Therefore further 

modifications of the model. are necessary in order to mitigate these 

mentioned inflexibilities. 
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CHAPTER ro THE EXPERIMEN'TAL FIT OF THE BASIC MODEL 

6.1 COMPARISON BETWEEN THE MATHEMATICAL MODEL AND THE EXPERIMENTAL DATA 

Using the mathematical model, the breaking strengths under each 

of the three breaking conditions at different angles of bias, 

different gauge lengths and different sample widths can be calculated. 

Because of the basic assumption of the model (applicable only for 

square-sett plain-weave fabrics), only the calculated results and 

the experimental data for Fabric A (the only square-sett plain- 

weave fabric among the range of fabrics being used) are compared 

at this stage. The value of ye was obtained directly from the 

experimental strength of the second zone (SY-6 
exp 

) at each angle. 

The results of these calculations are plotted with the experimental 

data in Figures 6.1 to 6.17 and individual aspects of these 

resu ts discussed in the following sections. 

6.2 UNSEAMED FABRIC BREAKS OF THE'SQUARE-SETT PLAIN-WEAVE FABRIC (FABRIC A) 

Figures 6.1 to 6.5 show that the calculated and experimental results 

are in very good agreement. The results for 001 90 0 and 45 0 
angles 

of bias have the best agreement , except after the 40 at the 

gauge of 2.5 mx 10-2. The results at gauge lengths 10,15, and 

20 mx 10-2 show the best overall agreement, in other wordsp good 

agreement has been shown for long gauge lengths. At the shorter 

gauges (2.5 and 5mx 10-2), the model gives higher strengths than 

the experimental results at the angle approaching 45 0. The overall 

view shows that the model exhibits a similar trend to each of the 

experimental curves. 
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Figure 6.1 The Breaking Strength of Fabric A as a Function of 

Angle of Bias under the Unseamed Fabric'Breaking 

Condit ion. 
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Figure 6.2 The Breaking Strength of Fabric A as a Function of 

Angle of Bias under the Unseamed Fabric Breaking 

Condition. 
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Figure 6.3 The Breaking Strength of Fabric A as a Function of 

Angle of Bias under the Unsearned Fahric Breaking 

CondiLion. 
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Figure 6.4 The Breaking Strength. of Fabric A as a Function of 

Angle of Bias under the Unseamed Fabric Breaking 

Condition. 

3 

15 mxlo -2 
j aw) 

5 mx 10- 
2 

2 

0) 

10 20 30 

angle of bias (degrees) 
40 45 

-146- 



Figure 6.5 The Breaking Strength of Fabric A as a Function of 

Angle of Bias under the Unseamed Fabric Breaking 

Cond i t-ion. 
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The mcidel also shows the similar behaviour of a trough as 

observed in Chapter 3; the angle at the trough tends to 

(the trough between the range of 0 and 45 0) 
as the gauge length 

increases, although the movement of the experimental troughs is 

riot as pronounced as for the calculated ones. This may be due to 

the experimental error. 

6.3 TYPE II BREAKS OF THE S2LUARE- SETT PLAIN-WFAVF FABRIC (FABRIC A) 

G. 6 1-. () 6.11 illust-rat-o Lhat Oie calculaLcd and exper-imental 

results are in good agreement. The movements of the calculated 

and experimental troughs are similar although they do not occur 

at the same angle. 

The model predicts higher strengths than are the case for the range 

between 00 and the trough. 

The overall results show that the model produces a similar L-rend 

of curves to the experimental data. 

6.4 TYPE I BREAKS OF THE SQUARE-SETT PLAIN-WEAVE FABRIC (FABRIC A) 

Figures 6.12 to 6.20 show good agreement between the calculated 

and experimental results. The agreement in results is similar to 

that for the Type II breaks. The model predicts hiqher strength 

for the range between 00 and the low trough and gives higher 

strength as the angle tends to 45 0 at low G/W ratio (less than 

half) . 

1,11(, Illovelll(, Ilt- of the calculated trough follows a simild' paLturri 

to the movements of the experimental troughs (the angle at 

-148- 



Figure 6.6 The Breaking Strength of Fabric A as a Function of 

Angle of Bias under the Type II Breaking Condition. 
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Figure 6.7 The Breaking Strength of Fabric A as a Function of 

Angle of Bias under the Type II Breaking Condition. 
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Figure 6.8 The Breaking Strength of Fabric A as a Function of 

Angle of Bias under the Type II Breaking Condition. 
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Figure 6.9 The Breaking Strength of Fabric A as a Function of 
Angle of Bias under the Type II Breaking Condition. 
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Figure 6.10 The Breaking Strength of Fabric A as a Function of 

Angle of Bias under the Type II Breaking Condition. 
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Figure 6.11 The Breaking Strength of Fabric A as a Function of 

Angle of Bias under the Type II Breaking Condition. 
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Figure 6.12 The Breaking Strength of Fabric A as a Function of 

Angle of Bias under the Type I Breaking Condition. 
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Figure 6.13 The Breaking Strength of Fabric A as a Function of 
Angle of Pias under the Type I Breaking Condition. 
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Figure 6.14 The Breaking Strength of Fabric A as a Function of 
Angle of Bias under the Type I Breaking Condition. 
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Figure 6.15 The Breaking Strength of Fabric A as a Function of 

Angle of Bias under the Type I Breaking Condition. 
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Figure 6.16 The Breaking Strength of Fabric A as a Function of 

Angle of Bias under the Type I Breaking Condition. 
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Figure 6.17 The Breaking Strength of Fabric A as a Function of 

Angle of Bias under the Type I breaking condition. 
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Figure 6.18 The areaking Strength of Fabric A as a Function of 

Angle of Bias under the Type I Breaking Condition. 
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ýicjure 6.19 The Breaking Strength-of'Fabric A as a Function of 
Angle of Bias under the-Type, I Breaking Condition. 
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Figure 6.20 The areakýng-Strarlgth-of Fabric A as a: Function of 

Angle-of Bias under the Type I breaking Condition. 
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the trough between 00 and 450 decreases as the gauge length 

increases). 

6.5 z CONCLUSIONS 

The overall results, shown in Figures 6.1 to 6.20 illustrate that 

the mathematical model for predicting sample strength works quite 

well in general. on some occasions, however, between the values 

of 00 and the trough, it predicts higher strengths than the 

experimental results. 

The model has explained the following effects described in Chapter 4. 

i) The angle of bias effect for which the model gives the same 

sort of curves (half W shaped curve). The strength at 00 

(the strongest point) gradually decreases until it reaches 

its trough at about 25 0 to 35 0, then gradually rises again 

to the other peak at 45 0 (the second strongest value). The 

reduction of strength can extend to more than 50 percent; 

this being dependent on the G/W ratio (a higher G/W ratio 

gives a higher strength reduction around the trough). Almost 

no angle of bias effect exists at the G/W ratio of about 

half. The angle at the trough is also dependent on the G/W 

ratio (the angle at the trough decreases as the G/W ratio 

increases), and in the unseamed breaks, there is enough 

evidence to show that the movement of the trough stops when 

G/W ratio is greater than two. 

ii) The model illustrates a gauge length effect on the strength 

(the strength decreases as the gauge length increases) except 

at 00 and 90 0, until the first zone disappears. After the 
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disappearance of the first zone, the str&ngth remains constant 

at longer gauge lengths at the same angle# and of course, at 

the same width. 

At this stage, it may be seen that the mathematical model is not 

flexible enough in practice because: 

i) the model is applicable only to square-sett plain-weave 

fabric, and; 

ii) the values of the parameter Ke at different angles have to 

be determined by performing time-consuming strength tests 

at each angle for each fabric. 

Therefore the next stage of the work requires a modification to 

the model in order to remove these inflexibilities. 

In addition the model tends to over predict strengths in the range 

between 00 and the trough. Another possible area of modification 

is thus demonstrated. In the model shown in Figure 4.41 the strength 

of the second zone is proportional to the length of DF + HC, The 

length of HC includes the yarns in the first zone although they 

are gripped at one end only (proportional to the length of HC - EF). 

The suggested reason is that the yarns in the first zone are so 

dominant in the strength contribution in the length of ECI that 

the second zone yarns in the length of EC cannot find room to make 

a strength contribution. Therefore it is proposed that a second 

zone should be considered as being defined by the length of DF + EF 

instead of the length of DF + HC. 
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CHAPTER 7 MODIFICATION OF THE BASIC MODEL TO COVER NON-SQUARE- 

SETT AND NON-PLAIN-WEAVE FABRICS 

7.1 FURTHER CONSIDERATION OF THE RATIO OF WARP AND WEFT STRENGTHS PER 
UNIT LENGTH 

For non-square sett fabrics, the strengths in the warp direction and 

wef t directions may be different (as is suggested by the 

experimental results illustrated in Figures 3.18a and 3.19) . 

a difference may arise if the yarn number per unit length and 

KO 
yarn strengths are different and thus the ratio of K90 will 

differ from unity. 

Some modifications, therefore, should be made to the model. 

Such 

Separate values for yarns per unit length and yarn strengths have not 

been taken into account, only the yarn strength per unit length is 

considered because yarn strength per unit length can be obtained 

directly from a single strength test. 

STRENGTH IN THE FIRST ZONE 

There will be two parameters KO and K90; if KO is the warp strength 

per unit length, it follows that from equation (14) KO = SO/W where 

So is the mean breaking strength at 00 angle of bias (at all gauge 

lengths) and W is the width of the samples. If K90 is the weft 

strength per unit length, it follows that 

Kgo = Sgo/W ............................... 
(16) 

where Sq 0 is the mean breaking strength at the angle of bias of 

900 for all gauge lengths. 
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7.1.2 STRENGTH IN THE SECOND ZONE 

In equation 9 (Chapter 5), only KO is used because it was assumed 

that Kowarj, was equal to Kowc. ft for square-sett fabrics. Hence 

from equation (9) S2 =2K0 (DF + HC). For a non-square-sett fabric 

however, the equation must be modified to read: 

S2 = 2(DF KOwarp + IiC KOweft) .............. (17) 

The ratio of Ko and K 90 is to be assumed as being proportional Lo 

the ratio of KOwarp and Ko,,, eft for all 0 

ie. Ko Kowarp 
....................... (18) 

K90 Koweft 

Therefore once Kewarp is known, KOweft can be found from equation 18. 

Substituting from equation 18 into 17, it follows that 

S2 = 2(DF KOwarp + HC YOwaXu) 
x 

therefore S2 -= 2 Ký)warp (DF +H 
IC- ) ................... x 

7.1.3 EVALUATION OF I(Owarp 

As before, the breaking strengths So are found for cases when the first 

zone has just disappeared: reference to figure 4.2 will show that 

Ke is found from 

Kewarp -, 2 
So 

.................. (20) 
2 (DF +H C) 

x 

7.2 MODIFICATION OF THE METHOD OF FVALUATION OF THE STRENGTH OF THE SECOND 
ZONE (Sn ) 

The parameter SKOwarp, (or SKOweft) used in the model has as 
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presently constituted to be evaluated by performinq time-consuminq 

experiments for each angle. This will not be practical in an 

industrial !: Atuation. Tn order to widen the applicabi. lity of tfio 

model, it is necessary to enable SKO to be evaluated by using 

theoretical or empirical models from a knowledge of a few simple 

parameters of the sample (such as strength at peak and angle at 

Thereforn, further ext-Imimition of the experimc, rit-al romilts I-or the 

breaking strength of the second zone for different types of fabric 

under the three types of breaking conditions (given in Fiqures 3.26 - 

3.34) was undertaken. A general trend was noted for all the curves 

in all cases. Therefore it is desirable to fit a general empirical 
I 
equation to all the curves or at least to the curves of each type of 

break. 

7.2.1 DERIVATION OF THE EQUATION FOR THE EVALUATION OF THE SECOND ZONE STRENCTF 

Several common equations for different shaped curves have been tried, 

such as 

y= ao + alX + a2X 3+a+ an Xn n th degree curve 

1 
y= 

ao + al X hyperbola 

Y= abx +g modified exponential curve 

aXb +g modified Gomperlz curve 

x) 

1 
Only an equation of the type y= (1 + X)A gave a qood fit to the 

experimental breaking results for the second zone. Therefore this 

equation was chosen, and the details of the derivation of the 

equation are given in the following paragraph. 
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f 

1 
The equation y+ 

X)A gives a cusp curve as shown in Figure 7.1. 

In order to give a mirror image on the other side of the curve, a 

absolute value of X is used, therefore, the equation can be written 

in the form 

1 

(1 + 1XI )A 

When the Y-axis of the curve moves along the X-axis, the shape 

of the curve would be changed as shown in Figure 7.2, but the basic 

trend of the curve would be maintained. If the X and Y are fixed 

variablest'Al will determine the shape of the curve. Some examples 

of curves with different values of 'A' are shown in Figure 7.3. 

From these experiments, the curve shown in Figure 7.4 would appear 

to be appropriate for the model in question. 

In the basic form of the curve shown in Figure 7.1, the 

maximum value is unity when it is equal to zero. in order to convert 

the basic equation, equation (21), to the appropriate form for use 

in these experiments, the strength of the peak replaces the unity in 

the numerator; as the maximum value, occurs when it is zero, the 

function IX' is replaced by 

je - epl 
op 

where 6= angle of bias 

ep = angle of bias at peak 

therefore the equation can be written in the form 

SKe 
SP (22) 

(i +10 
OPI)A 

Where Sp is the breaking strength at peak. 
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The parameter 'A' for each curve of the experimental breakinq strength 

results for the second zone can be, then, evaluated by usinq the 

curve fitting method of the Least Squares26 , shown in 

Appendix ll. The evaluated values of the parameter 'A' for each 

strength curve of the second zone and the average values of parameter 

'A' for each type of break are given in Table 7.1. 

For the uný-; (---amed breaks, the resul ts in 'J'able 7.1 show tliat the parameter 

, A' ranges from o. 1) to 1.4 wiLli an ýivcýrci(lu of Fot Lli(-- Type 11 

breaks, the parameter 'A' ranges f rom 1.4 to 1.9 with an ave racle 

of 1.65. For the Type I breaks, the parameter Wranges from 

1.16 to 2.68 with an average of 2.07. 

Among the results of the values of 'A' which are from a wide range of 

fabric types only three values of 'A' differ markedly from their 

average values, those three values are, (i) 0.5 (Fabric E, Unseamed); 

(ii) 0.5 (Fabric H,, Unseamed); and (iii) 1.16 (Fabric H, Type I). 

As mentioned in Chapter 3, the Fabrics E and H have complex 

structures and gave very distorted 'W' shaped curves on the unseamed 

breaks. It has already been suggested that they may have different 

load transfer mechanisms because of their complex structures. 

However the results shown in Table 7.1, suggest that the average value 

of 'A' for the three different types of break can be used as a 

constant for each type of break for predicting the second zone 

strength for the general types of fabric which means that the warpways 

and weftways strengths, and the number of warp and weft yarns 

per unit length are not vastly different. 
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Table 7.1- The evaluated values of parameter 'A' from the 

experimental results (for the determination of the 

curvels trend of the second zone) for different types 

of break and different types of fabric , and the average 

values of 'A' for different types of break 

type of 
breaks 

Fabric 
Unseamed TT T 

A l. o6 1.80 2.50 

B 0.92 - 2. oo 

c 1.10 - 1.50 

D 1.4o 1.90 2.22 

E 0.50 - 2.68 

F 0.712 2.63 

G 0.83 - 1.75 

H 0.50 1.40 1.16 

1 0.94 1.50 2.20 

average 0.885 1.65 2.07 

Note: - Unity will be used for the average value of the Unseamed 

breaks instead of 0.885 because the two values of 0.5 are 

too different to be considered together with the other 

values. 
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CHAPTER 8 MODIFIED MODEL AND ITS EXPERIMENTAL FIT 

8.1 INTRODUCTION 

- As suggested in previous chapters, several modifications to the 

model were necessary. Those made are as follows. 

X which is equal to 0=. 6 warp 
, has been introduced in 

K90 K0 
weft 

the model in order to widen its application to non-square-sett 

fabrics where KO does not equal K90. 

ii) K, (or SK, ) can be predicted by using the equation 

SK I. Sp 

+Io- ep 
op 

where sp = the strength at the peak 

Op : --- the angle at the peak 

a constant 

Parameter 'A' was suggested in Chapter 7 to be constant for 

each of the three break types with the following values: 

for unseamed fabric breaks; A=1.65 for Type II breaks; 

and A=2f or Type I breaks. 

iii) The length of (DF + EF) instead of (DF + HC) is considered 

as the second zone (q. v. Figure 4.2) when only one first 

zone exists or the length of (LJ + EJ) instead of (DF + CI) 

is considered as the second zone (q. v. Figure 5.1) when two 

first zones exists (a first zone of warp and a first zone 

of weft). 

In order to make precise comparisons between the modifications, 

four sets of data from the model with different modifications are 
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plotted in the same figure with the experimental data: 

i) first set'of data - experimental data; 

ii) -second set of data (modification A) - including the 'X' 

for non-square-sett fabric and the predicted K6 by using 

the aCtual parameter 'A', as shown in Table 7.1, found from 

its experimental SK 
e values ( the strength in the second 

zone for different angles of bias); 

iii) third set of data-. (modification B) - including the 'XI 

for non-square-sett fabric, and the predicted K0 by using 

the constant 'A' (average value of parameters 'A' shown in 

Table 7.1) for each type of break; 

iv) fourth set of data (modification C) - including the 'X' for 

non-square-sett fabri c, the predicted K0 by using the actual 

parameter 'A' (shown in Table 7.1) found from its experimental 

values of SK 
e, 

and the length of (DF + EF) for the second 

zone instead of (DF + HC)(. where only one first zone exists) 

or the length of (LJ + EJ) for the second zone instead of 

(DF + CI)(where two first zones exist); and 

fifth set of data (modification D) - including the 'X' for 

non-square-sett fabric, the predicted K6 by using the constant 

'A' (average value of parameters 'A' for each type of breaki 

and the length of (DF + EF) for the second zone instead of 

(DF + HC)(where only one first zone exists) or the length of 

(I, J + EJ) instead of (DF + CI)(when two first zones exist). 

If the difference between the Parameter 'A' and the constant 'A' 

is less than 0.25, the graphs will only show two sets of data 

(modification A and C) because the other possibilities are too 
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close together to be plotted. 

The breakdown strengths of the predicted results from each modified 

model were tabulated and are shown in Appendices 12 to 14 for 

unseamed. breaks, in Appendices 25 to 33 for Type II breaks, and 

in Appendices 34 to 50 for Type I breaks. 

8.2 COMPARISON BETWEEN THE MODIFICATIONS AND THE EXPERIMENTAL RESULTS 

FOR THE UNSEAMED BREAKS 

For Fabric A, the results given in Figures 8.1 to 8.5 show reasonably 

good agreement except for the modifications C and D at the short 

gauge length of 2.5 mx 10-2, The curves for the calculated and 

experimental results exhibit similar trends, although the values 

of calculated and experimental data around the trough are not 

really close. 

The results also show that modifications C and D give lower strength 

around the two troughs for shorter gauge lengths (2.5,5 and 

10 mx 10-2) and give no difference at longer gauge lengths (15 

and 20 mx 10-2) using the modifications A and B. 

For other fabrics, the results (q. v. Figures 8.6 to 8.13) show 

good agreement at angles of 60,900, and the range of angles 

between the two troughs. The calculated results show a higher 

strength than the experimental results at the range between 0 

and the first trough, and between 90 0 
and the second trough. 

Modifications C and D produce a better fit than modifications A 

and B except for short gauge lengths. 

I 

I 

I 
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F. igure 8.1 The Breaking Strength of the Modified Models and the 

Experimental Results of Fabric A as a Function of 

Angle of Bias under the Unseamed Breaking Condition. 
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Figure 8.2 The Breaking Strength of the Modified Models and the 

Experimental Results of Fabric A as a Function of 

Angle of Bias under the Unseamed Breaking Condition. 
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i 

Figure 8.3 The Breaking Strength of the Modified Models and the 

Experimental Results of Fabric A as -a Function of 

Angle of Bias under the Unseamed Breaking Condition. 
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Figure 8.4 The Bxeaking Stre th of the Modified Models and the 

Experimental Results of Fabric A as a Function of 

Angle of Bias under the Unseamed Breaking Condition. 
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Figure 8.5 The Breaking Strength of the Modified Models and the 

Experimental. Results of Fabric A as a Function of 

Angle of Bias under the Unseamed Breaking Condition. 
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Figure 8.6 The Breaking Stre, ngth of the Modified Models and the 

Experimental Results of Fabric B as a Function of 

Angle of Bias under the Unseamed Breaking Condition. 
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Figure 8.7 The Breaking Strength of the Modified Models and the 

Experimental Results of Fabric C as a Function of 

Angle of Bias under the Unseamed Breaking Condition. 
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Figure 8.8 The Breaking Strength of the Modified Models and the 

Experimental Results of Fabric D as a Function of 

Angle of Bias under the Unseamed Breaking Condition. 
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Figure 8.9 The Breaking Strength of the modified Models and the 

Experimental Results of Fabric E as a Function of 

Angle of Bias under the Unseamed Breaking Condition. 
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Figure 8.10 The Breaking Strength of the Modified Models and the 

Experimental Results of Fabric F as a Function of 

Angle of Bias under the Unseamed Breaking Condition. 
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Figure 8.11 The Breaking Strength of the Modified Models and the 

Experimental Results of Fabric G as a Function of 

Angle of Bias under the Unseamed Breaking Condition. 
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Figure 8.12 The Breaking Strength of the Modified Models and the 

Experimental Results of Fabric H as a Function of 

Angle of Bias under the Unseamed Breaking Condition. 
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Figure 8.13 The Breaking Strength of the Modified Models and the 

Experimental Results of Fabric I as a Function of 

Angle of Bias under the Unseamed Breaking Condition. 
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The overall results show the calculated curves exhibiting similar 

trends to the experimental curves although the two are not really 

close around the troughs. 

The model also gives a similar movement of the trough as the 

experimental results (the trough moves towards 00 (or 900) as 

the G/W ratio (or gauge length) increases and this movement stops 

when the G/W ratio is above two. 

The re,; ults also show that the consLant 'A' can be used over a 

wide range of fabrics for unseamed fabric breaks without affecting 

the results from the parameter 'A' unless the difference between 

the two values is great (as in the case of Fabrics E and G). 

8.3 COMPARISON BETWEEN THE MODIFICATIONS AND THE EXPERIMENTAL RESULTS 

FOR THE TYPE II BREAKS 

For Fabric A, the results (q. v. Figures 8.14 to 8.19) show that 

the modifications A and B provide a very good fit to the experimental 

results especially at short gauge lengths. 

Modifications C and D do not work for short gauge lengths or, in 

other words, when the G/W ratio is less than one half. When the 

G/W ratio is greater than unity, they show a good fit with the 

experimental results. 

For other fabrics with the results shown in Figures 8.20 to 8.22, 

modifications C and D provide a very good fit to the experimental 

results, except for predicting a strength that is slightly low 

at the peak. Modifications A and B give a good fit, but only give 
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Figure 8.14 The Breaking Strength of the Modified Models and the 

Experimental Results of Fabric A as a Function of 

Angle of Bias under the Type II Breaking Condition. 
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Figure 8.15 The Breaking Strength of the Modified Models and the 

Experimental Results of Fabric A as a Function of 

Angle of Bias under the Type II Breaking Condition. 
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Figure 8.16 The Breaking Stre. ngth of the Modified Models and the 

Experimental Results of Fabric A as a Function of 

Angle of Bias under the Type II Breaking Condition. 
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Figure 8.17 The Breaking Strength of the Modified Model and the 

Experimental Results of Fabric A as a Function of 

Angle of Bias under the Type II Breaking Condition. 
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Figure 8.18 The Breaking Strength of the Modified Model and the 

Experimental Results of Fabric A as a Function of 

Angle of Bias under the Type II Breaking Condition. 
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Figure 8.19 The Breaking Strength of the Modified Models and the 

E: xperimental Results of Fabric A as a Function of 

Angle of Bias under the Type II Breaking Condition. 
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Figure 8.20 The Breaking Stre. ngth of the Modified Models and the 

Experimental Results of Fabric D as a Function of 

Angle of Bias under the Type II Breaking Condition. 
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Figure 8.21 The Breaking Strength of the Modified Models and the 

Fxperimental Results of Fabric H as a Function of 

Angle of Bias under the Type II Breaking Condition. 
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Figure 8.22 The Breaking Strength of the Modified Models and the 

Experimental Results of Fabric I as a Function of 

Anglc. of Bias under Lhe Typc, rl Br(. -al, inq c ndiLion. 
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higher stre. ngth than the modifications C and D around the troughs. 

The model will give a deeper trough if the parameter 'A' is higher, 

thereforef the constant 'A' does not show a better fit to the 

experimental results over the parameter 'A', but it does show 

that the constant 'A' can be used over a wide range of fabrics 

for each type of break without affecting the results from the 

parameter 'A', unless the difference between the two values is 

greater than 0.5. 

8.4 COMPARISON BETWEEN THE MODIFICATIONS AND THE EXPERIMENTAL RESULTS 

FOR TYPE I BREAKS 

For Fabric A. as can be seen from the results shown in Figures 

8.23 to 8.31, modifications 'A and B show a good fit at all gauge 

lengths and widths especially at short gauge lengths; in other words, 

for values of the G/W ratio less than unity. At the long gauge 

lengths, the modifications A and B illustrate a similar 

trend of curves to the experimental ones. 

Modifications C and D only work at longer gauge lengths when the 

G/W ratio is greater than unity. Therefore the results of agreement 

are similar to those for Type II breaks; modifications A and B 

are good at short gauge lengths (G/W ratio less than unity); and 

modifications C and D are slightly better for long gauge lengths. 

The overall results for Fabric A show a very accurate prediction 

of the angle at the two troughs, therefore the model has explained 

the gauge length effect proposed in Chapter 4. 
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4 

Figure 8.23 The Breaking Strength of the Modified Models and the 

Experimental Results of Fabric A as a Function of 

Angle of Bias under the Type I Breaking Condition. 
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Figure 8.24 The Breaking StrengtbLof the Modified models and the 

Experimental Results of Fabric A as a Function of 

Angle of Bias under the Type I Breaking Condition. 
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Figure 8.25 The Breaking Strength of the Modified Models and the 

F-xperimental Results of Fabric A as a Function of 

Angle of Bias under the Type I Breaking Condition. 
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Figure 8.26 The Breaking Strength of the Modified Models and the 

Experimental Results of Fabric A as a Function of 

Angle of Bias under the Type I Breaking Condition. 
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Figure 8.27 The Breaking Strength of the Modified Models and the 

Experimental Results of Fabric A as a Function of 

Angle of Bias under the Type I Breaking Condition. 
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Figure 8.28 The Breaking Strength of the Modified Model and the 

Fxperimental Results of Fabric A as a Function of 

Angle of Bias under the Type I Breaking Condition. 
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Figure 8.29 The Breaking Strength of the Modified Models and the 

Experimental Results of Fabric A as a Function of 

Angle of Bias under the Type I Breaking Condition. 
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Figure 8.30 The Breaking Strength of the Modified Models and the 

Experimental Results of Fabric A as a Function of 

Angle of Bias under the Type I Breaking Condition. 
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Figure 8.31 The Breaking Strength of the Modified Models and the 

Experimental Results of Fabric A as a Function of 

Angle of Bias under the Type I Breaking Condition. 
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For other fabrics, for which the results are shown in Figures 8.32- 

to 8.39, because the G/W ratio is unity, modifications C and D 

show slightly better agreement with the experimental results than 

do modificationS A and B. However, all the modifications give 

higher strength over the range between 00 and the first trough 

and between 90 0 and the second trough. The explanation of this 

drawback of the model is that most of the woven fabrics are very 

flexible. In other words, the structure of woven fabrics would 

be distorted very easily by stress at an angle, especially at 

small angles to the warp or to the weft. The yarns in the first 

zone have a much lower extension at break than the yarns in the 

second zone, as can be seen by reference to the extension at break results 

in Chapter 3 therefore. Aost of the stress will he concentrated in 

the first zone than the second zone, thus, the strengths are lower 

at small angles of bias. 

8.5 SUMMARY ## 

The modified mathematical model has been shown to give a reasonable 

agreement for all types of fabric used in the experiments, and 

under three types of breaking condition, The model provides several 

agreements with the experimental results, they are as follows: 

i) similar strengths at 001 90 0 
and the middle peak; 

ii) the same movement of the trough when the G/W ratio varies 

(the angle at the trough moves toward 00 (or 90 0) 
as the 

G/W ratio increases, and the movement of the trough stops 

as the G/W ratio rises above two); 

iii) 'W' shaped curves even for the two distorted 'W' shaped 
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Figure 8.32 The Breaking Strength of the Modified Models and the 

Fxperimental Results of Fabric B as a Function of 

Angle of Bias under the Type I Breaking Condition. 
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Figure 8.33 The Breaking Strength of the Modified Mlodels and the 

rxperimental Results of Fabric C as a Function of 

of Bias under tile Type I Breakina Condition. 
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Figure 8.34 The Breaking Strength of the Alodified Models and the 

FxPerimental Results of Fabric D as a E'unction of 

Nigle of Bias under the Type I Breaking Condition. 
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Figure 8.35 The Breaking Strength of the Modified Models and u,, u 

F: xperimental Results of Fatric F as a Function of 

Pngle of Bias under the Type I Breaking Condition. 
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Figure 8.36 The Breaking Strength of the Modified Models arld the 

Experimental Results of Fabric F as a Function of 

Angle of Bias under the Type I Breaking Conditon. 
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Figure 8.37 The Breaking Strength of the Modified Models and the 

F-xperimental Results of Fabric G as a Function of 

Angle of Bias under the Ty', De I Breaking Condition. 
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Figure 8.38 The Breaking Strength of the Modified Models and the 

Experimental Results of Fabric H as a Function of 

Angle of Bias under the Type I Breaking Condition. 
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Figure 8.39 The Breaking Strength of the Modified Models and the 

Fxperimental Pesults of Fabric I as a Function of 

I Angle of Bias under the Type I Breaking Condition. 
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curves under the unseamed breaking condition; 

iv) about the same angle at the troughs even though the middle 

peak is not at 45 0; 

V) t-It- level of strength at the trough increases when the 

angle of the middle peak moves to its side. 

One of the drawbacks of the model is that it gives a higher 

strength than the experimental results especially at small angles 

of biis to warp and to wc-ýft, and the reason, as explained befor(,, 

is the flexibility of woven fabrics and the difference between 

the extension at break of the first zone and second zone. 
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''CHAPTER 9' INDUSTRIAL APPLICATIONS 

..... .... .... .... I....... .... .... .... 
9.1 ''THE'ANGLE, *OF 13IAS'OF. 'SEAMS, 'FOUND, 'IN-GARMENTS 

. L. 

There is a large difference between individual gament production and 

the methods used in bulk manufacture. To produce garments in bulk 

manufacture one must produce a 'marker', which is a plan of the lay of 

the garment pattern pieces. This determines the actual length and width 

of the lay. The height of the lay is determined by the number of garments 

required and the height of the cutting blade to be used. The lay is 

prepared by spreading plies of cloth on top of the lay. When the lay 

has been cut, using the marker as a guide, the garments are separated 

into workable sized bundles. The production of the garment is broken 

I 
down into a series of sewing operation with balanced times. 

The function of most of the sewn seams is to hold pieces of fabric 

together, therefore those seams must be strong. Transverse strength, 

the only type considered in the present work can be increased by 

using a stronger thread and, within limits, by increasing the stitch 

rate. However, an ideal and optimum seam, apart from its strengthIalso 

demands minimum thickness and economy of sewing thread, otherwise, too 

high a stitch rate, too thick a sewing thread, seam type and stitch 

rate will produce an excessively bulky and uneconomical seam. 

one of the main physical causes of seam failure in woven garments is 

transverse stress. Although the seam type, stitch type, thread tension# 

stitch rate, and sewing thread are controllable factors of seam 

durability, the angle of bias of the seam (in realtion to the fabric 

yarns) is believed to have a large influence on the load at which 

seams fail. This is especially true in such seams, as those 
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at the back of the underarm seam and the central back seam on a 

pair of trousers. 

In consequence a survey was undertaken in which the angles of bias 

found in seams in some common garments were measured. Five types 

of garments (shirt, boiler suit, jeans, overalls and trousers) were 

examined. The results, shown in Figures 9.1-9.5, can be divided 

into two distinct groups. 

i) Little variation in the anqle of bias of seams vis 'a vis 

the fabric yarn Ue. angles within the range from 00 to 10 0 

or 80 0 to 90 0 ). For example, the inseam and outseam of 

trousers, and the side seam and underarm of shirts. 

ii) Large variation in the angle of bias of seams vis "a vis the 

fabric yarn Ue. angles within the range from 00 to 90 0 ). 

This happens, for example, at the armhole seam of a top, 

and at the front and back seams of trousers. These areas are 

generally recognised to be the weakest parts of a garment. 

The survey also showed that the wide variation in the angle of bias 

(ie. where angles between 00 to 900 can be found (group ( ii)) only 

occurs in a very small proportion of the seams of a whole garment. 

The experimental results, obtained from seam strength tests at different 

angles of bias, show that the angle of bias of the seam affects the 

seam strength. The greatest effect is at angles of around 200 to 35 0 

and 550 to 700 where almost half of the maximum strength is lost; 

this proves that the seams in the arm-hole or the back of a pair of 

trousers would be the weakest in the whole garment especially if such 
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Figure 9.1 Th(-- Angle of Bias Found in Twc, Si-iirts 
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Figure D. 2 The Angles of 1,, ias Found in a Boiler Suit 
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Figure 9.2 (contd) 
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Figure 9.3 The Angles of Bias Found in a Pair of Jeans. 

51 

- 1! ý 

L40 

-228- 



Figure 9.4 The Angles of Bias Found in anOverall. 
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Figur(-. 9.4 (contd) 
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seams were sewn with the same thread and the same stitch rate as all 

the other seams in the garment. 

9.2 INDUSTRIAL APPLICATIONS 

When designing different types of garment, the point on a garment most 

likely to be highly stressed (eg. armhole of a shirt) can be discovered 

by conducting a survey on the functions of the garment. For example, if a 

shirt is worn by an office worker who is always working at a desk and 

reaching for things from the desk, as shown in Figure 9.61 the stress 

point would be a few centimetres up from the armhole on the back of the 

shirt. It is suggested that the combination of the stress point falling 

in the weak region of the angle of bias can be avoided by various means. 

This can be achieved by recutting the garment pieces such that at the 

stress point the angle of bias of the seam has been moved to &,, 
and 

where a seam would have the second highest strength, and the highest 

extension at break, as demonstrated in the experimental results. The 

abvious alternatives to the above are that a str onger sewing thread 

or different stitch rate could be used. 

Fashion is fast changing for cerain areas of clothing? therefore, 

most manufacturers are more interested in the final shape of the 

garments than in the potential advantages of avoiding certain weak 

angles of bias at seams. When problems such as seam strength were 

discussed with a industrial pattern cutter, his approach was 

either to change the fabric or to allow for more easing. It was 

found that a well shaped sleeve, for example,, could not be recut to 

remove the weak angles. 

This is not to mean that in the future that those who have both the time 
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Figure 9.6 The Stress Points on the Armhole Seam of a Jacket 

While the Wearers are Working at a Desk. 
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and the expertise could not design some basic models which could be 

I-f- ustry. u -- e, --' 
AI 

--,:, ch a fluLd fas, 'i-ion --,, ', A 

Possiblyl however, some of the current findings could be incorporat. -ed 

in the design of some workwear, sportswear or even some industrial 

textiles, such as parachutes or tents. Comfort and functionality 

are important in workwear and sportswear and it may well be that 

such attributes could be improved by optimum seam and pattern design. 

The fashion element is becoming more important in workwear and sports- 

wear, but this can be added by the use of colour or by small changes 

in the functional pattern outline (eg. the addition of extra seams 

for effect). 

I 
The present author's findings can also be incorporated in the area of 

fabric structure. In conventional woven fabric, the strength in 

the warpway direction is usually greater than in the weft-way direction 

either because weaker weft is used in order to economize or less picks 

per unit length are inserted in order to speed up the production* 

The survey also showed that the stress in the weft-way direction of 

garments was considerably higher proportionally when compared with 

the warp-way direction. In the case of the armhole and side seam 

and the back seam, inside and outside seams of a pair of trousers, 

the stress is mainly concentrated on the weft-way direction rather 

than the warp. There are therefore two possibilities; 

a) redesigning the structure of fabrics to suit certain end 

purposes; and 

dependent on the base fabrictlay garment pieces across rather 
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than down the length. 

A greater understanding of both pattern design and the function of 

garments is needed before any attempt at redesigning any garment 

patterns could be made. 

A survey of the literature shows that in clothing manufacturing, the 

raw materials cost about 50% of the total manufacturing cost. The 

profit margin is generally around 6-10% of the total manufacturing 

cost. 

As can be seen above, a small reduction in consumption of materials 

could benefit the profit level considerably. Wastage of materials 

can occur throughout the manufacturing process from the design and 
I 

development stage right through to garment completion. The only area, 

which is relevant to the present work, is sewing thread. Sewing 

thread contributes the second largest element among the material 

costs, and clothing manufacturers often do not have any standards 

against which to choose their sewing threads (in terms of tensile 

strength or extension at break). to match specific fabrics. Few 

manufacturers have scientific data to match threads to fabrics. This 

is a service which could help those people f aced with so many new 

fabrics which may exhibit completely different properties compared 

with commoner fabrics. 

The purpose of developing a mathematical model is to use it for 

predicting seam strength in a more realistic fashion (such as the 

seam strength around the armhole and the back of a pair of trousers) 

from a knowledge of a few simple parameters, such as, warp and 

weft direction strength, fabric sett and sewing thread strength. Such 
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information should be obtainable from the suppliers directly. Using 

the model and such information, therefore, the manufacturers should 

be able to optimize the sewing thread and the fabric for producing 

an optimized garment in the terms of tensile strength and extension 

at break. 

Recentlyl some of the clothing industries are using another approach 

to the problem of stress on seams of garments. A new material, called 

'Lycra' elastane and developed by Du Pont, is used to blend using 

about 2% by weight with the original material. It provides enough 

elasticity for at least 25 percent stretch and complete recovery in the 

finished garment. In other words, stress on the seam will be reduced 

by about 25 percent. The percentage of stretch, which has been revealed 

by the Du Pont anatomical research, is the true 'stretch comfort' in 

clothing. 

Because of the small percentage of Lycra in the clothing, there is 

no difference at all in appearance. It can only be experienced in wear. 

Lycra has been used on many fabric bases; such as plains, flannels 

and tweeds in wool or polyester/ f wool; corduroy and indigo blue deniml 

flat woven cottons and linens. 

9.3 SUMMARY 

From the survey and the experimental results, the angle of bias effect 

has been revealed to be one of the important factors of seam strength. 

Some scopes for industrial application have been suggested, they are 

as follows: 
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alter the garment patterns in order to move the we-;: -. est an7ies 

away from the most stressful part on a garment, but in the 

fast fashion world, there is that little can be done, except in 

the areas of workwear, sportswear and industrial textiles; 

ii) using stronger sewing thread, higher stitch rate or stronger 

seam,, but again, this would create problems in the appearance 

of garments; 

iii) redesign the fabric structure to give the correct strength 

in garment (ie. give more strength in the weftway direction 

of shirting where the stress is most concentrated); 

iv) dependent on the base fabric, lay garment pieces across rather 

than down the length;, and 

V) new materials, such as 'Lycra', could be used in the base fabric 

in order to give more stretch in the fabric, in other wordsp 

to release the stress in the seams in garments. 

A greater understanding of both pattern design and the function of 

garments (such as motion study) is needed before attempts can be 

made on any of the above suggestions. 

The mathematical model f or predicting sample strength can be used as 

a tool in any of these suggestionsr and also for clothing designers 

to know what the precise durability of the seams in their garments 

will be. 

i 
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CHAPTER 10- CONCLUSIONS 

10.1 S"-7M-'! UY 01' EXPFR: [trx7'T%'rT7ST AýTD T. "P('ýI: ýrTTr- T. 

In order to provide a greater understanding of the effect of angle 

of bias on sample strength, nine woven fabrics, covering a wide 

range of fabric types from very loose structures, such as bandage 

fabric to very tight and complex structures, such as heavy drill 

fabrict were investigated under three types of breaking condition: 

unseamed fabric breaks; Type II breaks in which the fabric breaks 

without damage on the sewing thread and; Type I breaks in which 

the sewing thread breaks without damage to the fabric. 

Gauge length effects and width effects were investigated only on 

Fabric A because Fabric A, a square-sett plain-weave fabric producing 

a mirror image of the angle of bias effect demonstrated by Gardner19 20 
ýI 

thus avoids the interaction between the structure of fabric and 

the gauge length and width effect. 

The strength results show a very marked angle of bias effect which 

means strength reduction between the angles of 00 and 90 0 
and the 

middle peak especially for strong fabrics. The unseamed fabric 

strength has the highest overall strength level, and the Type 

is the second highest. 

Gauge length and width effects have been observed; the angle of 

bias effect reduces as the G/W ratio reduces(with no angle of 

bias effect when the G/W ratio is less than one half), and no gauge 

length effect on the angle of bias effect when the G/W ratio is 

greater than about two (the strength remains constant at the same 
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angle whe!. the gauge --. -. --reases and, orr course, tiýe ..., -Jdý-h 

j, -, rrjý.. zjrjs const, nt) . 'I lie trough nýoves towards 00 (or 90 0) 
as t-l-, k-: 

C)f t1l t yj , tops as rat io mcr( oiol the m( e 

(; /w r,, Ll(j 1110VOIS two. 

'W' shaped curves have occurred in V-ie results, but not i-ii,. iform 'w' 

shaped cljrvtýs on non- square- sett fabrics, especiallyr the 'Lwo 
.A 

rii.,, t-orted 'W' shaped curves of Fabrics E and G under tli, -, unseamed 

t, iio i (- I, r tý I ik i nq con (I iIi ons. Aji i iic-i 4 .,,., -, e i)i Hie I (, v(, I -)f ; trcng' h 

(it the tr(, ugh has been noticed as the angle of the middle p-ik 

mov(? s to its side. 

-in the light of the observations ma, --iu 
from the experimental 

I, r,,, iK-ing strength rcsults and a cartý2ful examirý, --jtion of G,, irdner's 

model for predj(-ting sample stren(Ith, another appropriate 

apj-,. t-fI-., ach was widert-tkun to develop a model (physical and matI-; r2,. ii,,, tical) 

only for square-sett 1,1, iin-weave fl-il, ric at t. he first st, i(-I(,. I 

The model is divided into two strength contribution zones: 

ir) first zone - the strength is proportional to the number 

01 - yarns (or unit length - nix-nber of yarns / 

number of yarns per unit length) gripped' Ly 

both ends (jaw to jaw for unseamed sample and 

jaw to seam for seamed sample); ai-. d 

ii) -ýýcond zone - the strength is proportional to the number 

of yarns gripped by one end only. 

In order to predict the sample strength, the two zones have to 1, ý(- 

Ltiplt, j a parune't er 'K, (strength (N) per unit length) which 

1',, Is to be fuunýi by ptrLormiiý, j strencil-h t, -sts at anglk of eacl-. 
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fabric with different gauge lengths in order to eliminate one of 

the zones. 

The calculated strengths from the model were compared with the 

experimental strength of Fabric A and they showed an encouraging 

agreement. The model has explained all those observations on the 

strength results of Fabric A made in Chapter 3. 

Then further modifications of the model were needed in order to 

extend the application to non-square-sett fabric whereby the value of 

couldbe predicted from a theoretical or empirical model by 

knowing the peak angle and the peak strength therefore time- 

consuming strength tests would not be necessary; and some part of 

the second zone, which is overlapped with the experimental results. 

For the application to non-square-sett fabrics, a term 

Ko K Owarp X= -i- = was introduced into the equation of the model. 
90 K Oweft 

For the prediction of K, j the equations 

SK 
Sp 

16 - OPiA 
ep 

then K6 
SK 

Sin 8 
test width (Cos 6+ 

x 

have ý)een used for the predictions. The important parameter 'A' 

of the equation can be found by feeding sets of experimental 

strength results of the second zone at different angles of bias 

into the curves fitted by the method of Least Squares. The parameter 
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'A', for ditfurent fabrics and break types, was tabulated in 

Table 7.1, and a constant 'A' was suggested for each type of break ; 

with values of A=1 for unseamed breaks; A=1.65 for Type 

breaks; and A=2 for Type I breaks. 

In order to remove some part of the second zone, the length of 

(DF + EF) instead of (DH + HC) was considered as the second zone 

(q. v. Figure 4.4) when only one first zone exists or the length 

of (IJ + EJ) instead of (DF + CI) (q. v. Figure 5.1. ) was considered 

as the second zone when two first zones exist (first zone of warp 

and first zone of weft). 

Four sets of calculated data from four modifications (A, B, C and 

D) of the model were plotted in the same figures together with 

the experimental results in order to obtain precise comparisons 

between them. 

Of course, 'A' is included in those four modifications. The 

modifications are as follows: 

i) modification A- including the parameter 'A'; 

ii) modification B- including the constant 'A'; 

iii) modification C- including the parameter 'A'; and the removal 

of some part of the second zone; and 

iv) modification D- including the constant 'A' and the removal 

of some part of the second zone. 

Although the results of the modified model do not show the same 

good agreement of higher strength around the trough as the basic 

model, the modified model does give a similar trend to that of 

the experimental results. The modified model has illustrated 
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several agreements with the experimental results, they are as 

follows: 

i) the same strength at 00 190 
0 

and the middle peak; 

ii) the same movement of the trough when the G/W ratio varies 

(the angle at the trough moves toward 00 (or 90 0) 
as the 

G/W ratio increases, and the movement of the trough stops 

as the G/W ratio increases above two); 

iii) the same W shaped curves, even the two distorted W 

shaped curves under the unseamed brookinq condition; 

iv) approximately similar angles of the troughs even the middle 

peak is not 45 0; and 

the same increase in the level strength at the trough 

when the angle of the middle peak moves to its side. 

10.2 INDUSTRIAL APPLICATIONS 

A survey of the angle of bias in commonly used garments such as 

shirts, boiler suits, jeans, overalls and trousers, was undertaken. 

The results can be divided into two groups: 

i) little variation was found in the angle of seams vis ýL vis 

the fabric yarn, (ie. angles within the range from 00 to 10 

or 80 0 to 90 0 ), in, for example, the inseam and outseam of 

trousers, and the side seam and underseam of shirt; and 

ii) large variation in the angle of seams vis 'a vis the fabric 

yarn (ie. angles within the range from 00 to 90 0) which 

happens, for example, at the armhole seam of a top and at 

the front and back seams of trousers. 

The areas of a garment where the second group existed are generally 

be the weakest parts of a garment, therefore, the 
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experimenr, il results for tho angle of bias effect in flic. present 

work have been proved to be one of the important factors causing 

weaknesses in parts of a garment. 

The mathematical model for predicting sample strength which was 

developed to enable the clothing designers to determine the seam 

strengths on their garments from a knowledge of a few parameters. Some 

scope for industrial application then exists as a result of such 

an analysis; for example: 

fl alter the garment patterns to move the weakest point tway 

from the most stressed point of a seam of garments; 

ii) use stronger sewing thread, or change the stitches per unit 

length of seams on those weak parts of garments; 

iii) alter the fabric structure in cooperation with stress distribution 

on a garment in order to give the correct strength (ie. for 

example, higher strength in the weft-way direction for shirting 

where the stress is most concentrated) ; 

iv) dependent on the base fabric lay garment pieces (patterns) 

across rather than down the length; or 

V) use alternative materials for the fabric or sewing thread 

(ie. a new material ("Lycra" elastane) developed by Du Pont 

can give twenty-five percent stretch and complete recovery 

in the finished garment by blending only two percent by weight 

of Lycra with the original material. 

However, due to the time limitation in the present project, greater 

understanding of both pattern design and the function of garments 

(motion study) was not undertaken to extend the industrial 

applications. 
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lo. 3 POSSIBLE EXTENSION TO THEORY 

From the present experiments, the peak angle, the only limit; ýtion of 

the model, lies within the range of 35 0 
and 55 0 

apart from the two 

exceptions of Fabrics E and G under the Unseamed breaking condition. 

The two suggestions for affecting the peak angle, made in Chapter 3, 

were to change either the fabric sett if the strengths of warp and 

weft are about the same, or the ratio of the strength of warp to 

weft yarns. 

A theory has been suggested for predicting the peak angle of the 

second zone by using fabric sett if the strengths of warp and weft 

(strength per unit length) are approximately the same. Figure 10.1 

illustrates the behaviour of the strength in the second zone of a 

sample. 

From equation l7f 

S2 =2 (DF KOwarp + HC Keweft) 

where DF = W Co s 6 

and HC = W Sin e 

therefore S2 = 2W Cos e Kawarp + 2W Sin 0 4weft ........ (23) 

The peak angle (maximum strength) of second zones can be evaluated 

when . dS 
= 0,, then the dif f erentiated form of equation 23 can be 

d6 

written, 

dS2 
= -2W Sin 6 Kewarp + 2W Cos 0 KOweft 

dO 

= 
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therefore Sin 0 KOwarp : -- Cos 0 Keweft 

KOweft Sin 0 

Kowarp Cos 0 

= Tan 0 ........................... (24) 

In the basic model for square-sett plain-weave fabrics, 

Kjaweft 
= 

Kgo 
Kowarp Ko 

because K_q_O_ 
= 

pick strength x weft no. per unit length 
KO end strength x warp no. per tinit longth 

When the warp number per unit length is not equal to the weft number 

per unit lengthibut K90 = KO as suggested before, 

therefore 
K90 

= 
pick strength x weft no. per unit length 

KO end strength x warp no. per unit length 

but KoWeft j K90 (when the Keweft and Kowarp are strengths Kowarp Ko 
per unit length) 

If KOweft and K ewarp however represent strength per yarn, 

therefore YOweft 
Kewarp 

Hence, K90 
KO 

then Kewarp 

pick strength 
end strength 

Keweft 
x 

weft no. 
_per 

unit length 
Kewarp warp no. per unit length 

Keweft x weft no. per unit length 
...... (25) 

warp no. per unit length 

By substituting equation 25 into equation 24f the equation for the 

evaluation of peak angle, when K90 = KO r can be written in the form, 

Tan 6= KoWpft 

4weft x weft no. per unit length 
warp no. per unit length 

therefore Tan 6= warp no. per unit length 
(26) 

weft no. per unit length 
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Figure 10.1 The Behaviour of the Strength in the Second Zone 
I 

of a Sample. 

warp 
strengtl 

weft 
strength 

IP 
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As can be seen from Table 10.1, good agreement between the experimental 

and predicted peak angles is shownfor Fabrics B, C, D, and H. Fabrics 

B, C and D showing the best agreement, are plain-weave fabrics with 

- very close warp direction and weft direction strengths (KO = K90) - 

Therefore, the results suggest the peak angle can be predicted by 

using f abric sett, 

Tan e= warp no. Eer unit length 

weft no per unit length 

When Llic OF w(Irl) ond wel-t dirccLion por unit 

lengLh) arc approximately the same (KO = K90) especially for plain- 

weave fabrics. 

Now if only the strength of the weft yarn is equal to the strength of 

the warp yarn, 

ý; 
_U =1x 

weft no. j2er unit length 
KO warp no. per unit length 

From equation 18, KO K030agp 
K9 0 KOweft 

therefore KokMft 
- 

weft no. per unit length 
....... 0 ....... (27) 

Kewarp warp no. per unit length 

By substituting equation 27 into equation 24, the equation for the 

evaluation of peak angle when pick strength = end strength, can be 

written in the form, 

Tan 0= weft no. per unit length Eg_o_ 
. (28) 

warp no. per unit length Ko 

I 
Equation 26 is the reciprocal of equation 28. 

Table 10.2 gives a comparison between the experimental and predicted 
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Table 10.1 Comparisons between the Experimental and Predicted 

Peak Angles by Using the Fabric Sett. 

B c D E F G H I 

exp 55 45 50 30 45 30 40 35 
u 

pred 52 50 48 63 22 60 45 26 

exp - - 50 - - - 40 45 

pred - - 48 - - - 45 26 

exp 50 47 50 40 50 45 40 45 

pred 52 50 48 63 22 Go 45 26 

units 

peak angle - degrees 

Table 10.2 Comparisons between the Experimental and Predicted 

Peak Angles by Using Equation 28. 

E G 

exp 30 30 

pred 31 33 

exp 40 45 

pred 39 47 

units 

peak angle - degrees 
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peak angle of Fabrics E and G by using the equation, 

Tan 0= weft no. per unit length 
= 

KqO 
warp no. per unit length KO 

when the pick strength is approximately equal to the end strength. 

For Fabrics E and G which are the only fabrics left with approximately 

the same strength in both warp and weft. Very good agreement between 

the experimental and predicted peak angles is shown; therefore 

equation 28 can predict the peak angle if only the strength of the weft 

is approximately equal to the strength of the warp. 

Another possibility for predicting the peak angle, normally , when 

only the warp no. per unit length and the weft no. per unit length 

are approximately the same, is given by: 

Kgo pick strength 
x Ko end strength 

From equation 18, Kn Kowarp 
K90 Keweft 

therefore Kawpf pick strength 
.. 4 ..................... (29) 

KOwarp end strength 

By substituting equation 29 into equation 24, the equation for the 

evaluation of peak angle, when only the warp no. per unit length 

and the weft no. per unit length are approximately the same, can be 

written in the form, 

Tan 0= pick strength 
= 

Kqo 
..................... (30) 

end strength Ko 

However this possibility could not be tested because there were no 

samples amongst the fabrics used in the experiments with 
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approximately the same warp and weft numbers per unit length. 

Although some comparisons of the peak angles between the experimental 

and the predicted results has been made, that showed a good agreement, 

iievertheless the theory could not be thoroughly tested with the 

experimental results in the present work. A complex mechanism of 

load transfer for predicting the peak angle of the second zone would 

be involved when all the ratios of 
K_qO 

0, 
pick strength 

, and KO end strength 
warp no. per unit length 

lot approximately equal to one, 
wef t no. per unit length 

therefore further work is needed in order to widen the prediction 

of peak angle for different types of fabric, and of course, the 

application of the mathematical model for the prediction of sample 

strengths (seamed and unseamed). 
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APPENDIX 10 Evaluation of Ke 

Evaluation of constant Ke (N/cm) at different angles of bias, 

Kg = Sq / 2(DF + FE) 

= sg / 2W(Cos E) + Sin 0) 

where Sq is the mean breaking load at the angle of bias of G when the 

first zone has just disappeared. 

Calculations and Results 

a) Unseamed sample breaks of Fabric A 

Kjo = 12.5 x 9.81 (2 x 5(Cos 10 + Sin 10)) = 10.7 N/mxlO- 2 

K20 = 15 x 9.81 (2 x 5(Cos 20 + Sin 20)) = 11.7 N/mxlO- 2 

K30 = 16.75 x 9.81 (2 x 5(Cos 30 + Sin 30)) = 12 N/mx 10-2 

K40 = 19 x 9.81 (2 x 5(Cos 40 + Sin 40)) = 13.5 N/mxlO- 2 

K45 = 20 x 9.81 (2 x 5(Cos 45 + Sin 45)) = 14 N/mxlO-2 

b) Type II breaks of Fabric A 

Kjo 7.8 x 9.81 (2 x 5(Cos 10 + Sin 10)) = 0.67 N/mxlo- 2 

K20 8 x 9.81 (2 x 5(Cos 20 + Sin 20)) = 0.62 N/mxlO- 2 

K30 9 x 9.81 (2 x 5(Cos 30 + Sin 30)) = 0.66 N/mx 10-2 

K40 17 x 9.81 (2 x 5(Cos 40 + Sin 40)) = 1.23 N/mxlO- 2 

K45 20 x 9.81 (2 x 5(Cos 45 + Sin 45)) = 1.41 N/mxlO- 2 

c) Type I breaks of Fabric A 

Kjo =4 x 9.81 / (2 x 5(Cos 10 + Sin 10)) = 0.345 N/mxlO- 2 

K20 = 4.3 x 9.81 / (2 x S(Cos 20 + Sin 20)) = 0.335 NIMXIO- 2 

K30 = 6.6 x 9.81 / (2 x 5(Cos 30 + Sin 30)) = 0.483 N/mxlO- 2 

K40 = 9.1 x 9.81 / (2 x 5(Cos 40 + Sin 40)) = 0.645 N/mxlO- 2 

K45 = 1.5 x 9.81 / (2 x 5(Cos 45 + Sin 45)) = 0.88 N/mxlO- 2 
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APPENDIX 11 Method of Least Squares for Calculating the Parameter 'A'. 

Step_l_In the equation 

from (23) SK - 
Sp 

(i +ý ep 

S4 
SP op 

Let y= 
Sy-'A 

and X=6- therefore the equation is changed back Sp ep 

to the basic form y= (1 

By expanding (1 + X)-A in a series of terms in ascending powers of X 

as 

AX +A 
(A 1) 

x2_A 
(A 1) (A 2) 

x 1.2 1.2.3 

Using the equation S% =1a range of parameter 'A' 
(i +16 

can be tried for each type of breaking conditions, shown in the Figures Al. 

The results show that the range of parameter 'A' is approximately 

from one and three. 

Therefore the third power of X is assumed the appropriate expansion 

of the expression. Therefore the expansion of the expression can be 

written 

y AX + 
(A 1) 

x2_A 
(A 1) (A 2)_ 

2.1 1.2.3 
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Step 2__ Method of selected points 

From the curve shown in Figure 3.26 to 3.34, the values of SKe, 

-Sp and Op of each curve were read. 

Step 3 This is the Method of Least Squares 

The equation can be written in general form 

Al + A2X1 + A3X2 + A4X3 

By making suitable substitutions, such as a, = 1, 

XI X,, X2 =X2p X3 = -X 
3, A3 =a 

(a - 1)- 
and A4 

a(a-1)(a-2) 
2.1 1.2.3 

therefore y=1- AiX + A2X 2_ A3X 3 

The function 'S' assumed to be the sum of the squares of all errors, 

then becomes. 

N (yi - Al - A2Xjj - A3X2j -An+l Xni) 2 
E 

i=l 

By taking partial derivatives of the above equation, the following 

normal equations can be be formed: 

as 
= -2 

N 
(Yi - Al - A2Xlj - A3X2i- -An+l Xni) 36, E 

i=l 

as 
-2 

N 
Da2 Xii(Yi - Al - A2Xlj - A3X2j --- -An+l Xni) ý-- 0 

as 
-2 

N 
Xni(yi - Al - A2X1i - A3X2i- --- -An+Xni) ý= 01 9an+l E 

i=l 

: )ove equations can be simplified to the following form 

-A17- 



(Note: The limits i=1 to i=N have been omitted from the summation 

and the subscripts on the variables have also been omitted for 

simplicity). 

Ey = AlEl + A2EX1 + A3EX2 ++I An+lEXn 

2 ZXjy = AEXI + A2EX 1+ A3EXlX2 ++ An+lEXlXn 

Exny ý-- A lEXn +A 2EX1Xn + A3EX2Xn + ... 
A 

n+l 
EX 

n 

The notation El means N 

Step 4 Method of Least Squares applied to these experiments 

An example of a polynomial equation is 

Ao + AiX + A2X 2+ 
--- AnX n 

This is converted into the appropriate form 

Let Ao = 1, Ai = -A, A2 
(A 1)_ 

and A 
(A 1) (A 2) 

2.1 1.2.3 

y -AX + 
(A 

x2 
(A 1) (A 

x 2 2.3 

The normal equations thus become 

Ey = El - AEX + 
A(A-1) EX2 _ 

A(A - 1)(A - 3) Ex, 
2 2.3 

EXy = EX - AEX2 + 
A(A - 1) EX3 _ 

A(A - 1) (A - 3) EX4 
2 2.3 

EX2Y = EX2 - AEX3 + 
MA - 1)_ 

EX4 
_ 

A(A - 1)(A - 3). Ex, 2 2.3 
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Step 5 Summation of the selected points 

( 2Kg X2 x3 Xif x5 EXY 5X2Y Angle s Y, 6 
6 op 

of p 
bias (0) 

X 

0 

10 

20 

30 

40 

45 

50 

/ 

. 6o 

70 

80 

Ex Zy EX2 Ex, EX4 EX5 Exy EX2Y 

Evaluating the sums of the data, the parameter 'A' can be found from 

the solution of the three equations in Step 4. 

-A19- 



Appendices 12 - 24 Sti-e-nr-,, t'Ds of UnsE. Fý, nic-6 Fahlrc 

Breals, Using Mo6ificat. ions Aj, ý, CjD to the 

Thecrotical moclel 

- i-I "I I, -) - 



0) U-) V') 0- 
-0 r-I U 

b-i N 
T -r I, "., 1*. l --I 

r-I C-1 1--j C-1 r-j r-. j 

a.. 

Ic 
(4 
W-4 
x 

At 

r*. j I'D -'r tq, ) 

0'. V: 0'. 1- 

-v U-) U-i r-j "D D b-I 
[.: * ' ---- I. -. 1 r, U-i -, Cl r.. co o, --4 rlý-- 1: -. 1 r, ., o U-1 1-1 r-I -, CL: 

I 
dl 

LL. --i" 1:: l E Z b 

! '! 'I L-71 CN U-1 -'r 
" N * Cl IN V C! -r ., C! ýý C, 4r b-) ,T0 0 b-I 1, c'i U') t-9) Ll -I z .; W. ;- - .0 . 0 . * ... * * z 0 

UJ Q') Cý- CO b-i b-) t, 91 llj'ý --i lb-I r. -; i 0. - co rý-- 0 z 
"I-, elr L 

Ir. 
l. - IN 

U-1 -4- M r-19, "N il-4 r1l -: r rl-. ON 
--i IT I 

I -, 
<r 

4 
UI I: -, L 

F-i ll:, l IN 1' .4 --1 -. -1 -1 --1 ---1 -. -q r-i r-j 
. 

LO r. 0 CC 3e 
;:: i 

ciý <T- z z 
IU L LLI 
Z ý- i:.: - ! zi z 

L -. 1 :- I: --4 C! N 
T: I- U-. 1 C-1 F- U-) LL N 

<E < . -,? - 8.1 . 
-I L 174 

U 
x -11 <1 CO 'T V) U-) M -Ir C. - --q IT I>. Lf) rl-. r. 0 0 
1XI 0- UJI 0 0-- ýo 0 b") I',, - Cs ! '-, t"i [N Ul V) C-e U 

Z uj rc) -40, Ob" lo, U-. 1 N -T M ID C*^. M "T LJ 

-i LU -: "- -'r Cl, - .0 fe) 0 Cn; C- -'r [)*, C-3 '-ý' 1,1ý1 -ý) 00 '41. qr LL -Ir I. L- LO Z 
W b-) 

ý7- z I- c. C- -I- C. I C, a, L. -I Ui -Z 
01. 0% 01- IT 

I F- Cl z 
z 111 L- LL z 

-j :3 U L-1 z Lul -j 0 cl Ld 

u -i Li I: Q C-I -q co 
LAJ 1=ý -(I , E: N z C) (D 
2: 0 LL U 1 -0 D (N 0. - C-1 C-4 M t--. i r-j C-i q, r-j b-) 'o 174 zZ 0 

F- r U-) .,: > --4 'T GO '-f ýq -: r -r-i 00 -4- -4 0 U-3 w ww 2- 
C. ) r, N --I V-1 Cs -rT -T 0- KI -4 r*-. r, co C-11 CL: Cil: ý-q 

LL 
-j ex I- ý- * * . 0. ý 0 4* *. 4. 6* 0 0 -IT L-1 i ý- ý- z 

0 -T i 0 L. - 0 N. 0 CO IINI Co 0 4T N IT N IT 0 co N C-3 0 N I CL Ul V) Ic 
u i z UJI _,, I* N tqý V) "0 00 0 C-3 -0 LO IN -4 -. -1 9: r D Lij 

z ý-4 :3 U, _-2- U3 C-1 C-1 --1 ----4 ----4 -.. C-4 u m00 -! ý 
3 ý- Z 1*:, * - -j ý- zz 04 
0 <X 0 -0 Gý 

ý 
II < Ln, 1--f " 

1: 4' :c r LO 0 u z ýe ýe -j Ld 4T <: e_r 
LJ cc LU LU 6- 

uj F- U U-) < F- --r F- 12_1 0 
Lu Lo LO 14 LT4 

LL. z 
1-1 U, Ld I IIi I 

LLJ Ld C4 1 1: 4' CC Qý 
0 z 0 Ld tz, 
x0 <r U) Z 0 b-) 0 U') C, 00 b-) 0 U-) 0 v) 0 n o o 2: Z a -4 C-4 

N (N tq) r; -cr It b") U') No ". 0 r, N CC) 0, - :3 Lr) : xý Le) Ul L-1 

-A2 1- 



M 'IT 0 1' C- r, - f'-. r'. Cý, 

, q, 1 0". 0 Ci 4-, r 0 
.. 

co, C) C-4 

1,74 1-1) C-- D- Vl "T ('-I U-1 7--ý C-D C-4 

I11. 
-; r, -4: 'o -,, r, ý 'T P, 

C-1 r4-j 
-T ot 

U-1 r-Jl r'.! r-11 r.,, r.! C. " 

V; 
IN -a. Pri q o. 

IN 
0- t"J 0 C-4 m C, 

N. -r 

CA li-) rl-ll C-4 r-. .. o. m N r. j r--71 Li 
0- co r. j C, 

L 

Id z 
:r Z 

Q'i --Jl ex 
Co 1-0 L, i C- lu. ) -. 0 -gr Cý, - 1- 0 <-T Cb., L. - 10 r" 

LI II ýT I LI- ýcr 0 o u-I !, q Ld -j z 0 . .ý .. 0 Z Ul 
lu Q) - U. "I r-, 0-1 0 0'. 0) b U-) 1.1-1 Ll-) --i I U- co r, -. al r'. 0Z 

0ý "Xr 4T -r-i Co. - r*N. Vi "T 1*7' "'1 N Ir. -C, l" 14- U-7' r, -. Or, --i q. N <1: Z 

Uo U-1) i :2 ; 74 
L: i 'Ir zz 1.1 %. W 

0u III L-1 3. Cl C, LI-I z 

z F- C- 1:: 4 72. u !:? -ý 
z 1-1 

i-i U -- i. ! --., U. L. -I 
0 1ý4 

T: i- Ul 0 U) I 
1: 4 

u 12ý 
cl: <r < I qr co NM C-4 U-) r"i co N CNI C-. rq 1: 4 V) 0 

ýT4 CL LLJ 0 -0 Ir-i cy ... 4 U-) C-4 u-. i rql CO V) Co 0 V) Ix u 

1: ýý Li Z w '0 c: r m (. 1 0 co in C... m co 83, ('-. - C'... 0 0 LjJ' -- 
1: 4 U 1: ý i LJI "r -cr ep C, ri ,a Fj 0- ci -T r:., 0' 'cl ri (>. c) %: r L- < L t- ce) z 
ui T 3 

1: 7- F- o Cý, Cý-. 0*0 ** 4 00 0 0 Cý, C? % * 0 
i- - Z a, 0- 00 r-i M 'T M 0 0 ID, LLI L. L. 1 

<1 I F- col- 01. -4 V-4 V-4 V-M --- ? -I :r - 

M 0z C) 
u ý-4 C. Z tw. Z L. 

-I 
LL LL Z 

J3u z ui 0 0 LLI 
<r lq" CC, cal 
u 

-i Cr: 0 rlýl F- 
LLI iT4 - (N 'T Ln 1--i i- F- 0 

LLJ 174 <1: :r ci z 0 0 
Z: 0LL. Ll te) -r-4 ol CN 1-1 174 =1 z z 0 
i- X U-) cr KI 0 0 rl", Iqr U') w Ul w z 

-10, U- .1 
-1 N C-r C. *f ce- ý--l 

U. 
-i IT4 F- * Ix ul F- 
< i CD L. L 0 ! 'IN V* C-4 --i m so M. cr ! 141 -0 m CN N -i U) -C 
Ll z u ý: f -cr C-q 4T Vi -0 C-0 0 %0 Vj q- M C-4 V Li 

z -3 U, --3 30 C., F-I r-j L) 0 0 Ix 
z -i 

z z IT4 
-a 0 -ex Lo " " 
r" z ul 0 uz :: Zf . 91: -1 N ýe LU I-- u L'i -C 4T -C v-4 <r =< z M LLJ Cr- Li W ý- 

x w ý- Ll 11") <r ý- 7- ý- I'-, Ix CD 

Ld Cl m 
a IY-4 -M 

LL Ir I I,, z z 
b) Ld w wII I I I 
A LLI U, 1: 4 1 174 IX 

=m0 z ý- 0 U, 0 
Z U <T U) 0 V) 0 U-) 0 V) 0 U-j 0 U-) 1 0 Ul 0 Lr) 0 0 mZ 

-I -i C-4 C-J rq) M 'T kT U-1 U71 '43 -4) r -. r-. Cn 0- :3 U) Z U-1 U) U-i 

-A22- 



Uý 
C*4 
r4 

H 

V) so C-I rl-, C- r, -C 

C-1; r4"i M 

C-4 ri 
F4 

D C, -ý 

r; r 

0 

U-) 0) m Co -r-. Co U-) Kr 
C: ) CK (N C- r., C-j --J -, N ", _, - C-J' C- CIO c 
NiD r1l e, 0 qZI. 0 

cjý 
Li U-) M r", m o 

"D c 

c, -j C-j 0 C.., 

E z C, 

LL -3 
C. It t-, . 0- N N C*l %4) 'Q-ý 0-, !: -t c ýý : -: ý z 

U-) -: r P% IN, Cý, f-", Lo. ) C', rn 
U 

o 0 C) 
U.. 

64-: 
z N CO 0- 0-1, U-i 0 --i U-j 1--j LI-) r-q 0 L. -: n r:, r; r, Z -:: z (: -I ".. C. - r" U-i -cr r. -, ra, 0 z 

L r, ý 4a 

Oo z z 

o, 

z 

c < Ir: r :3w 0) lcr U-) U-j P9 lzr - -q --t c- U-) N Lij " . ý- Z 
LAJ m--, lcý I. 

ui 
0- 0- -4. -, 0% , - 1-1 L'- 1 Cý, , L: - F, -, .1-,, . 1, .., - -3 -8 ) lu ý ý : 'ý '. I :D 

6L- ýc C I c- C. - 0 C4 -,. r ri 0 Cý, 

ýQ ý. 
- 

I.: '43 0%. %0 r47, <D 0% rt 0., Ct) 0 r; q) 0) 4D 

" 
W., U. 11 * T) '0 0', 0 * * + 0 * * .ý C', ". ) ! 

-: 
-j - iI <E !: f; ': Z 

,: ý I.; 

- C. - - - - - -4 - -. 4 0 . .. 0, Ll M ON 0% Cý, 

Z 

<: z 

Ld Z, z 

z z 

U W Ul z 
CL 

L. J ýQ 

-. 0 U-) r-j 0- C-j C. " to m C-i (. 1 0' C-j U-) '0 ui IZ4 a T- C-4 lu ) 0 V-4 -ýr 0) - 0) 0 U-) Z Z 
r-4 ? -) ci, ýtz-, q OK ll'qý O'll ul 

4 0. 1 '-! ý'.: - - C.,, co i" C., 
'l 

C) C-4 k-. 4 .% :: 
I 0 N ., 03 0" < 1W U- 

-i Li c, " vý roo co; v-, m 
% r-j 

U U 

Z 
-3 Z-1 z z 

.3 z 
C. <: 0 -- orn 

L-6. 
CJ Z 

z z0 < 

ýe UJ U LL, Ld 
41 2: c 

6A- -a- 0 
UJ ý- u L-) ý- F- 

r J) m 
z 6AJ 

: kf Li Li IY- 

Lj w im <1 elf 
-I 

w a 

LJ 1- 0 

L. ) z 0 U-1 0 0 0 bli o Lp, o U-) 0 L, -) 00 3 (n ýcf 011, C-'ý L", 

,c0 
F-j C. j t'i rl. 'T 't Ln Ir 

-A23- 



Ull 43 7- Vo; --i Un 

r", Ci-' 'ý, 0-1 CO m --' co to C. " '-i m 03 C-1 U-) co r, 4 Fj ,. - 0 Co No -c:., - C-1 c, -j F-j 
-r-J .1 C-4 C. -It N -r- --; ý^ ..... 7q% 

43-. 

e 

U") C. j- C. 4 CID U-ý C-- CD u-; 
41 --1 C., F-i C, 

Qn- 
r,,, N C. - C: -. C-1 C- 

M, U-) 0 11.1 V3 03 n V 0 P, 0 
Plý C) C- IT lu-) N ý 6 0, C " 1 r #0 #0 o' %0 SP, . 

&. 0 
q) M "N M 0 - + 0 r401 CA M s" 0 

o C) C-4 0 C. 1 r-I Cf 

4z 
C'j 

LL -3 4 
un C-0; "C L. --; tfý 0 -, C- 

f%, I'll C. - L. -) I f, ý: I- ,4 (%.., C 
C-) -, T 

Li i 
0 Li r%, co. cc 0 u1 r"71 'r, Un O'D Ol C) N z 

- 
0 

Z 
-. L- 7-1 It-? ' C- F- Uý lr%r I M IN, % C-1 (N t1n, qz: - 0rI C., ý, 'Kr 0 z "N 

-1i U liz I- rn 
,,.. 

M C. " r. -i I-. -.. r-ý -! C-4 C. 's Lu. -t 
UI Z z 

C. Li LJI z 0 W, Ci Z 
z Q. - 1: 4 u- L U, 

U) <1 
<: C -'r C. ) so Go C.., C? - (1-4 
Li 0 %0 N Co --r, C, V, 

<1 NO IN 
0 0.1; r4l, 

%N 
'4'ý 03 10-, ýN C,. j 

' 0- 2.1 

0 0, ("42 4, ' -%'. '-i , - f 0 0, -ý il-; , 0; 0 -1 r I-- ý-ý L CLe I.: .: 1. = * --- 
+ 0% c-, # *+ 4 0 ++ 0 +ý0 C. % M., . 1: .. Ia"- On, z 

i74 Li i: Q iz 0, - T-4 Cl %.., 0 1-, - 

1. - fl., 
T- V-i T-4 0, 0-. q -r U, 

<E 4z <: z 

_j 
7- 1.1 

L. J <1 co z 
ý7- I -, - 7- Z 

C) 

a L) -i U clý z Lo 
LJ "a z C. 4 174 

0L U. IV C- Ic. N Ld 

C5 M. tý- 4T m P9 C. " , 4' N C. 

LL 
-0 U-1: ! 111; 

Lj 
Ui 

Z 
Z Z 

z eX 
_ 

C: ) 44,1: zz 
zzC. 

4Z 

Lj 

3: <1 
Li u U-) i-- 

qj ý-4 * 1'; -: 

x L- r-r 
"z 

ý-4 1: f L-j W 

Li Li I <r C-:, 
L J. z 

7: C ui 
I 

r 
C: 

rn, . -. Lfý- 

'T C) 4q. - 1 .4... I -n . .o.. . ý, r,,, C) ýý- 

-A24- 



P-4 

< 3.. 

4. 

0 

Cl ZZ b7i 

1-01 <r 

1 17. - -0 i- 5 <r -- ri r0 L: j 
z 

L. J Cn 

LO 01 i L-1 

lz u <1r. 

0 LJ 2.0 

C- Ci z 

= 

ul >-- II LL 

<T. <I: 

u :: 
I: 
f U-1 

--J- 
U-1 

<1: IT 

C. 
- 

U, 0 

cc iZL 
-ts, 

1: 4 LU P4, III 
- LLJ 7- 11.1 1,71 

<1 <1 C! Q, 
z <-r 
<_r .- 

u 411, 
-j :3 L) z 
<r " <r 
U C-rl Li N -0 

U ý4 LL C-4 SO 
Ld 1: 4 <r N 
:r0 U- I 

r- 
Ll 

LL 
-j 

0 4T U") 0 LL 

L) izU, 

Z! 1.1 :3 

3z 
Irl 

C 4T 0 :3" LIL 

1=4 1: ý--i U-I 0 
ýe LJ -- 
-C Z: <x : 1ý =: 
uU 

<z 
uj 0 

L- V-1 0- z 
tý LJ 

U, LU 14 1 5: 4 l"r * 
:rmoZ ý7- 
i- ý- X0 11 L:. i 

C-0 
0 
U-) 

cri 

C'. ('ý -j ID 
17! -0 C,! - 
0 C-41 Cl 

i 1-! C-. if-I 

F... r-1.1 Cý- ---! Oll N0 U-1 
cr, m ch .i 4. + '. * 

C-4 V) lcr rl U-1 

r.: 'l C. r4, j U71 r. 
-. 

C. 
- 

C. D 

tn 
C. 00N0 C) C., 

V. 01 "T C,, - N. 10) -,, !: -, %0 Cl-, C-41 
ON M 449, 

C-41 tD C-4 C.... 
I-D 

L. ri --! IN -ct' 

---i OD t, ) 0 

C; - N. 000r.., Cl-- --** 
, --i 'cr Cy" C'-J, C. " V 'i U-) 1,41 V'r -. 0 
T-i --i -H c .4 -r--i -r-i r-i 0'. r. U-, l rl 0 

C. ", C: l C-4 -4- b7i t--.! r, C-41 

P, LA C: Vj 

0N %T NNC., U71 

4. Q. * -, C! C-4 -, -4 -r-i Y) 

-cl C-4 n--i 0ý, ý4: 1 .. 4. -. f .*- %0 C'.. -r--l C-4 %4D 
-r-! -. Cl -4 C. -I -cr ---ý -- U--: r-. " 'L'-ý 

G. 'i CA C-4 -I --ý -. -4 C:! I- C. 1 F! o. C. J 

N. Iq N o- t<-j 47: --4 -0 lul -q- Vý 'cl, 0- 
0 U-) C'-J -0 Mc., r-, co 'D ý, r o, 'i p. 
0 01. SO. N C-4 C-41 C. ", (1-41 (1-4 C-1 0 011, rll-- -3 NM U-) N C. 4 C... CO 0 

-0 C. CO 0- NN -r P) C'-j 

00C, cr Lr) -rr 
141 

-r-i T-i --4 -1 V-1 -r-4 -r-i , -4 --1 -. -q q -. i b-I 

IT 0) U-) --i rr rl r-. 'T U') Co 'cr Cr- 0- V) '43 U-) qr -; t W) U-) L-, -- 0- 

0 U-) r-O 10 0- -0 -3 -43 10 0- -0 m 10 0 
0 4.0 **#**0 16 -6 00& 

a '0 0 co 

(n 0, C. 4 03 N 'i r-, C-0 C-1 C. - 03 Col 0 

'0 F-I C. j F. ) "t 'o K 0, C-4 -b, F, 'o -T m F-4 C-4 '0 %--j 1-4 T-4 T-4 T-1 T-i -r-i 1-4 IN -r-i T-i T-i -r-i ý4 7-4 T-i cli 

z 
z 

Z r: j 
cl .. l. IL- 

CIL. Z 
u Ef z0 

LLI CN 
Q) N 

174 
U-1 F- Z 

U", C., 

F- LJ 
-C Lj- LO z 

L! J Ut 
-F -M F- ED 

0z0 
Z LLI LL z 
Li -j 00 Ld 

00 F- U) 
z0 Cl 

1=4 DZZ0 
Lli Lli LU z 

!: r_l 

LO . 93: 
1.1 

u0 CD '"ll 
-i I-- zz IT4 
4x (D "" 
uz i4 

-4 
uC ýc 4x 

Ld W LLI ý- 
c -r, L-1 ý C: 

M L"14 

LLI Ld 

0 U, C5 
z0 U-) 0 Lf) 0 V) 0 U') 0 U-) 0 li- 0 U) 00M -%: ý C; C-1 
<1 0 

-4 -4 
CA C-4 MM IT qT U-) U-) %0 -0 r-. rN 0) CS :3 Cr) Z Lo (11) U) 

-A25- 



II 

I 

e- --4 %T LC) 17'-J 
-Ir Ll) 1.0 0 c- 

C. i C. - r%. le 

f4-1 --i C-0 

N U-) C. --! -'r C: -! 

ýo -6 ýqD -r Zc C, C-4 I-,. -... 
, 43 --4 -0 C.., V, 1"4') Vi 
C) C-4 000 C-1 r4l "T -J. ) 
C-41 C-41 C. 

-C, C., C., C-41 ".., C-11 c . 41 

CA Pl-. 
C- rl-- N C-4 N 

6 
c-. i 

a, r, re! r, -. 0 

C-1 

N r". U') N C-1 11 crl! C. 
", 

C:! "T C. " 

twi U-1 N 0% cl. 

L.:. j 49, z 

0 Mr- z 

10 
-j -eX z 

-... -j :: ý -47-1 L- . 1--i 0- 
-C C- C: -- N 7r 10 r'o ý-j C-j C -j 

C <1 'C' 
, U) LL L: L. cl. ] L r. Zý C-1 r, 0, uý -. 0 r-l NO ";: r Ld 

-j z 

'cr C'-J --- U-j rqý z0 
C-4 Cý, .n C-4 -43 C, Z 

Cf <r C-0 4T 'T r4-1 U7, C-4 U-) M 'T -'r C0 N <r 
C! C-1 C-4 b N C-4 Uý OD C-4 N 

zz L- 
0 L.. -., 2 Ol 
Z F- z 

III >- I- )--I U N 
ýe : 4c-- 0 1- 11*11 

- 
Ld C-r, ýý U-1 -I- 

- 
II w i--l ý- Z 

r" <1: <j: It ý- ý- U-,, -4) -'r %-0 N. 0 ---1 11) C- .. ') ! ý', --.; ) %, 0 
--r C --! c0 0 

X4 Cj- Ld cl -r-i f"-. U. ) "T 'T Kj C. ) r. % r%,. -F-1 C. 4 0 T. -i C. 1 U-) C-1-1 U 

W- Z : L1 -1 M C. 4 C. 3 .. rn - .. -1 1-41 -. 4 ( '--1 

'Z, Lil I: Q I U -j- I- C-4 r-, al 0 b") -r-i 0- 
--4 so C- -, -q 0 CO N C-1 L-g <_r 1 

-, 
03 Z 

U, -r Li 

0 0 r-j C. 4 'r Ln -'r C. I C-4 0 C, r-1 L-1-1 

-a D-1 -r-4 -4 T--i -i .. 4 '1 --1 , -4 -r-i -r- -4 -r-4 7-1 U-1 
-r z <r- (D 
ý- ! < 4*ý 01 Z 0 

L) I .. q Z Z Lij L- LL Z 
J :3 L) z U. -i 

C 0 Ld 
Cr 

L. ) -j L: E: Lij C. 4 -cl 
ED 14 0- (. 1 -4: 1 co " ý7- ý7- 6 

. 
LO 

w 174 C-1 z 0 0 
M0U. 

- 1 11471 CO Ln. M 1: 4- Z) z z C) 
ý- r I T-4 -r-4 V-1 w w wz 

41k L) 0 rl% co ON Co N 0 -4) r4-J C! ý 1-4 
LL 

-i 
1ý4 L. 1 

0 <: b') 0 LL C-4 M, 00 CO -- CO 0 r) IN . 9: r -3 
-i 

QL L: lj M<x 

uI Z Lj e N1 C. " m . q- ,. -) 'o co or., C-4 Cý- C. ) C.. q. b-n L, II, 
rý - 
1 .1 -ri - - Z ý-4 ! L! i L: -f -i -1 -1 L) Lo 0 

:3 ý- z -j Z Z 1XI 
0 <-r 0 3 <r L: ) ý-q ý-i 
1: 4 Z Ul 0 uz ýcf : 5c: f 

-i 
ýý LLJ . 00. u c <E < 

4x = <: r :;,: ý - Lij CL W Lli ý- 
Li ý- U L) 1C F- -r ý- lz C: ý -I 
CC <[ " uj 0 
13ý M LL II-) QL z 

1--i uj LLI Li I 
U-1 UJ 174 1 l: -4 I: r_ 
Z": X0 z Ld a 

ol a Q) z 0 lj-, 0 U-) 0 U-) 0 V) Cl U-3 0 LI-) 0 bli 00 = ýý a; 
<[ C', r-q -r-4 C-4 C-4 ril pri cr q, U-) U-) -C. %0 N. N 03 0- :3 LO ýý U) U) (j) 

-A26- 



, 4D C. - 0- CO '0 co r-q 00 03 --i C. J -. --1 -40 
CO 4D CO ! "', 7-- -0 -ý, 114ý U-0 C- N 

q IT C, I-) i"i r-, o -. D 

10 m lp, C- *4) 03 CO 000 0) co 10 0- -10 r4) -43 
r, 11 fn so 

C. 1 1r.. 

U 
m 

I p 

ý4ý C-I 10- sh-) C--': ýql -n 0; C., 
<1 C- r" 

-., ,4 .. 
N C- C- 

'I- --%o AT N -N- 

M 
IN 

0 C) r', ! 4) 

ý +- - . . 

bi Iq 0 0,0 Cr C-ý c C-l 0 

t', -" U-- 'o c-, 
Li Of 

X <1 

U 

L- :3 4 

0 
1: 4 VII -. --i 0- -a C. ", -':, 

Cý- r--t; -, v- n n m. C-j z 

U) -i Li r*. j M 0 0- U-. 1 U-*,,: -q in 1--i , V) I" I-N I f 
-i ;E nj ý- fN r.., 

,-... 
0 

., 0 C 
L:, z 

CO % 1. 
- 

.. 

. -4 -. 0 L-: Z 

Li r--) '43 f-- C-4 U 4 C-4 ol C. b 
C7-, 4.1 :D 4- %; D i: -4 Z 

U) 01) zz 
L 

Li U 
W N 

:, j Cr 
<1 C :3 C: n Izr N "Cr !,, - 0, "o U-) , - 'o v) -'r ! -r,; ýzr 0, 'o LI ý-- -- Z 

ýcf U-j r% 0 U o'- M 0 

so 0 -a- -4D C-4 V-4 ", %j ""i U-j c- 01. F- L: L) 
nL C*, , L-j 

... e I L <1 

41 L 

<r 4z -Ir" z 
z Li c z 

, ý- ! -C - 
Z L. L: 'U- !; Z 

u ? --I F- ., Li -i 0 E ED 
-1 

3 u :: c Ul z CC x 
C " <1 f- ý- -r- - ý- 
U _j 

--* %. - LJ -41 
LLJ 0ý CIL z N) qr 03 U-1 , -i q ; zi- N N IU') oll z (D 01 

LJ IZ-'j c 0,0, If) -, o V: 'T lKr V) --1 14", U-) CI- 0% 174 z zc Orl C) L 00 M . 43 " %4) 0, 14) ý41; U-) 0 L J, L-f Lull z 
x r- C. ", j%ol ce 

C-0 C. - "N M, o %43 
L- J U . 4J. i-, C, 'k-. l 6, 143 -i 0< 

u i u CD CZ) lz 

Z Z ;:;: j 

:3 z ýE *. ; 0c 0 :3 LO uz z 1: 4 M- z CD WI <1 CC 
Ld CLI u 

L; .j . ý- U L. ) F- 
C. -I <1 " c . "I c On I Z, Z L- L. -i :Z !:: i: : ;: 

U. u 

U. a 
Li C. 

0 z 0 U-) 0 U-) 0 
,. 

-1 u-, C, Lrý 0 u-, jp, C> 

N rN r4l, ? 4ý 'T 'T L--, Ln -43 

-A27- 



0- C-41 C-4 C) Yý ", C-41 
Li I - 4r *-n, Cl-. 

r'-j 'v 1, "ZI, No 'co C. " N0 Un 

rj C, 0 r 0 6., C., 
ID r; 

C'.. " C. 

.4n 
C, (--I I-, r,, r, (.. i r% 

CO t"ý r. 
-, 

N' N -, r f-'. C-4 r., C., 

0 COO 0 'l, Vý 
t' -- %43 N LO 

10'4ý 101 
c 0 1 

0% if) -43 r<ý. -4, j0 000 + -; ) rq"% -0 1-1-) 1',. 
r-1 + #0 44 %0 N) 0 --ý) %4) 0+ 0 0* r-f 
ul T-i U") C-4 CA 14) CA, 11") -f -4 LO 

00 CA M U) N Cý' -r-l C'. 
4, r-i r-i C., P., W) 

1"I", 
C-4 0 u 

u 

<1 1. ý 

CD CL 

C-7 U. z 
:3 40. 11% %'. ý 

CD :ý U-) -r--q C-% r-f N 10' C--- (N 'ý'll U-) "41 M, z U) 
-j 

IL. i CN 110 U-1 0% U') 0 4T M. 
---i 

0N K ! 'a 
"-. 

nl 

", 
f: ': 
-I *., 

J-- -j 
x LL U-) IT %0 1- C. " P. 

-' 
C- 11 0 1'. ) r'o . 'o 'q 

C <1 0 0 0 
t 
.3 

LL u %0 r-j C*- N) 4. C'-j so 
z (. 11 N) -r-4 C-) 'r'r r. ý U-) r.. " U-) p'! r 

Li U) z 1-01 C'-J N Cn, 10 N -P 
C4 U-) C! 

Ir. 
4 C-4 r'4 <r' 

llý <M NO Z 

lu) Q) 1 LU :3 z Ul 

0 1.8 Li 
". 

Z 

Lo L-11 Li cc: I'D L" -fz 6- 
C rý 

z CL 0 z I. j lj C) ý4 

U ." L u Lo 

1: ý <T' 
4T <Z 3 U") IT 'ýo rl-. u") U") o- %0 m -4) %4) 
Li Cal ýe Ld T-4 N U-) qT IT m C. " r%% r", --i %N 

0 7-q C. 
-Il 

U-) 
Ccý a< m cj Oll 

-i 
m cnl C' 

41 -r-l 
0) m C.. ' 

, 
rl C.; 

IT4 CL Lj C-1 N. C. " 0 U-) 0% '. 0 '--1 ON --1 0 n 

L-1 <[ 
a'4 u i4 0 C. 

-Il 
N 4zr 0, IT (N 

U, L-1 L n, 
-i LLJ LJ 

- -a ar -, .; z 
-j Z -ez ý7- 

ut 
-1 

0 

-1 -3 u e ril z 
C <1 
U _j cjý U '4D aý CL Z 119 N-A M z CD C-D 
Li 174 <r (N un 1: 4- mz 

'ý4 

Z: 0 L- -- -r-i 19 1ý0 0 r.. n-% C. % 
_r,, rn r' 0 14) IM LIJ, 

1.1 
7 

Lj -r C-4 N Ul 0 cc 0 V, r1el; "N . 11-i 
IT Ic C. 

LL 
-1 174 iz: ý C1.1 r, 4: r Ic COJ ON- "I Cc -I%- co 10 U-) IT Pelj N 141; 

0 4z b 'I; f: -, -. q T-4 -4 v-q N 1- 7-1 -- -r-, -ra 
L) i L) en f -n 

Z z z 
:3 ý- z 4a 0- - <1 0 3 L. 

- 
U. z 

A- 

z0 <-L < 
U L. Of Li 

<E <: 
w u L) in Pýl 
CLI q" CI L) 
X4 X LL U-1 -cv w I i 

ý--i ie_l LJ LJ cjý 
Ul U 1: 'l <Ir. Ef Lij C5 

0 Lj 5: 2- C-. - 
0 b) 0 0 U-) 0 U') 0 U-) 0 L-) oll U-) 00 rn r -n f -1 f. -) 

<lr r. j ". j r4r, 
-M 

, zr 4T U"ý V) o 4) N. r"' M 0. 

-A28- 



oc 
, el 
ei i 

H 

p4, 

14,1 

4-f. 

4 W. 

UA- -: 
rJ ? -- 

1.1 

LL 

Lij rr. i i-- 

7- Cl Lu 
7 LLJ 

z z 

t z 

UJI i :, r-, 

CLI z W 

i: 4 
uj 

U 1-4 

-j 3 U 
41 ý--i Lj-! C) 

u 
-. 1 

Of C-4 

Ld 0ý Cl.. l 0 

LU < 

a: 10f U- I 
IE u 

-r 
I 

LL 
-i 

-(lK 
4z L-) i-- 

:: - 
, 1. 

L) iI Z 

z :. --z 

UJ 

Z LL Z 

ý-i "A 

w w 1: 4,1 
X m 0 z 

" " Zr -- 'Z 'In 

or 

r' 
r.; '. i M 
3. c... c- 

""4. 

OMN 

- 

M- , rj 

'0 
""""""" 

C) "' f'. ' 
IN 'C cr c o: o 

U-; MI. 
., 

! Irl -q"ý ý C, -: ýý-: 

NO ol .0 rj) *0 *# 

*- 0 0-l"N -r-, 03 .0 C. ) ---i r', -0- 
:ý* 

11 N VZ -0 

CN -11, ýý -I!, 
-4,; 0, '41. r%: 1 

4 or; 0% 

, ilý C: r 0- U. --) 'r; 

OK 0- 0. - 

Iq , I- --i 
C. - CN 

o "e " 
.. : ).. 

: 

00 ON 

%C 4'-' 

+ 4. 

M co CO 
1, 

C: Cl) 1.0 -4: 1 cri t4 
1 

03 CiD ý4-j 

01 r, -. 0 -cr N. -4", 

14) 03 ro 4:,. 

L, -; Ol U, <:, . -, .ý-, r 
. 

-1 rý, 

Z -. 

La- 

Tr U'! z 

L-LJ 

LL 

1: 4 
1.1 
ýAj 

Ll- 

L4- 

ZZ 

L. A- -Lj 

wIIII! 
ciý 
W ci 

cr, r-r; 

-A29- 



C-4 

C N. LI-i LID 
0b 

U U-i b-i F: U, 
--i N -<! Cod 

U 7! C) 
L: r, ý 

r-I rl. 

4: 3% 

4ý 
Ln 
H 

H 

z 94 
As 

b 0 

C%j r C. - U-1 0 U') U -j U-! C- b! r 

Ci U : v- 

01 IT 

v.! o 
Ci L- LL i. -I-4 L. f"I 
LJI LO r--... 4) CD 

-4 U-1 -ý--i , Cl I-j <r 
Lj C 

0L 
- 7--- F: -.. U. " z _, - U 

U 
L ! 14 

,Z 
Li L z 

L L.. -.: C. ", CO. CO Lt-; r,.,. 

. .1 w- z LJI CO C: . -. "; r. j- --- .:. -,. 
C--, u )ý-- L. J LJI 'l- '. 

- 
NN 0% IY", N CO N % r*. 0 !" f'-. : C, C-41 t"-, CO N. N L! L- 

- -C : '! Z 
I 

LJ r.,. 0 %. " 

+ m U-1 U 
. ýI <T' Z U" 

-j 
<: 

D i- ! 
. 13, 0z r;,.: 

U 

1-. 2 .; a, Z !.! !: !-Z 

i a. U <-F z ED 
<1 LJ 0 
L) -j !: 7-, C- CO . -0 - - Li C-4, -r-i LO ý-i ý - ý - I-: -; 
W 171 -a ,- cl-j z C-) C1 
=0 LL %E ! , --I 

r*. -. r". 
41 -4) C'. J -1 -4 CA -: ) C'. J f, -. -r-i 1: ý DZ Z LD 

F- X U M b") CO N U-) U-) U-) U-) r. % 03 -4 U-j rq-j U, L-1 -1, ILU 
4 a, U'l -0 C, a- IM U') - 4,1 C-4 C. -I -4) U') C-: ý 

0< LO U- . --: '. 0 I: D N 0 U-) -C C. " b-) 0 ---) , -. >, -C Y-, U -) N C) --3 -i L- C'. C, *. ',, - 
Z Luf '10 00 1 q- SOZ., ! ", -I --i 0 Vý 

Z 0 0 ciý 
Z Z 

<r 0 <E 7, 
!:: ý E ý--' .- Lr- E5 uzz Z -i 

ciý <I: w 

1: ýý r LL tL 
u II 

LLI L-1 1: -,! IY Of 

3: r-, z e 
Z 0 f-r 011 Z. C) W) 0.00 W) 0 L-1 0 U- 10 C)o C; 

C-1 C-41 r-: ) 1"'I q -rr Li-% U"i -0 %0 NN 
11 - 

-_--t iý 
I ., ý :' -ý 

11 .... .., - 

-A30- 



r, LI-i C- P% 11, 
00, OT C-.,, N b-i Ni n co n F, -, Cý. o r, M U-) U-) M F, 0 Cý- r,., M 

"cl o, o C-1 C: l CO 0 Cý- 
M U-! %Cl CD -0. Vj t, '.! C-41 It r, U) 

C-4 

C- 

so C- IN V) -0 Vi IN C -. 1 0b 

ýo co Cl. 
% 

0 f"% M U-) V. 1 m N C. '-^, 0, 0 

-* 0 * 4 0 0 .* - C T--4 

co CO 0", 

-r-4 0 U-1 -0 -1 CO CCI CO 
% C..,: C. " -N U-1 '. 10 CO %0 V) t47) C-191 "I IN L-J 

Of 

40.. Us z 

0ý r1e) U 

L! 
- 

3 LJ ID, 
z 

0z z U-1, 

CO 
-i 

<: 

-j 
L: Cý -0 L. 

- 
C-0 

0 <1 L-.: C. T-4 140 w 

0 L- I:, 
_ -j 

z On 

U. co cl z 

-, o N <1 
L 0 0 Cc C., o C: o o 4q . Z %-, 

L ri ru) 1 ;:: i 

llý 

0LiU LI-I Ll 21 

Z F- IL U Lf-l z C 
L-1 - LJI L-1 0 N 
z 0 ý- LO U. - N 

' << U) C4 

Li C-F, ýe IC11- _-_III 
Wl Z 

-C <1 N U-) C. ) CO 0 
L-1 I U) C-I r, b J: Eý L) 
I: f Z Lu! r-l C- co L-) 'o I -0 .. t so U-) L C. - CO F- " Lj ý-, 

1: 4' ILI :Q U-1, I i-I C. %, CO %jo NM -1 CO cil 0 C-L Co N ot N C. 4 L- C L-1 LO z 
Lu M 

-i 
cr-: . (),, 0 C. 4 %. 0 0 . 0 .ý 4. so C. ", 0, Cý- 0 

J- ý- -1 Wý 0 ý- C! ". -r-i - --- 0 0 1-. -j 0 0wI #& V-4 

<1 <r Z U-1 ý- :z U-) CO L'. ', 0,0, C- C? " "', CO U') = J. - ! - II 

<1 -C ý-- ®rl ý- ý- r- 
4w. Lo z ED 

U" :z Z Z L-1 1: L, - Z 

3U< Li C. Lj 
L., -. ' V) 

L) -j Cý L C-0 ILI i-- M 
U-1 CQ 4-1 ý- ý- s. - 

uj C-4 <-- N z ED 0 
0 LL r 1 0, N. 'T 14: t N ol 14) :ý Dz t- Z0 
rU (. I r-- U-) -0 so ul NN 140 ui L-i UJ Z 

Its. -r 0 ol N ! 4ý U7, U-) M 0 C- 0 ý- c-,, , C _,, ýý 
LL j IY4 U-) ý- ý- 0 ý * * * 4 0 00 6 C Uj F- F- :z 

- 0C c1 1U C: -, 0 'T -4 co ca. CO -4 '43 U") '0 - M -94; CC' --i 'T 'ýo _j 
CL 01 U) C 

uI - 
... i.. -) U, t "ý- 

Z Lul M C, 4 CN u CD CD C! f 
:3z t7e -i 

z z I: Q 

C <1 CD 4x (D 

go 

Ln 
174 X: 1--i 

L) Z :z 

W. < 
X 
<1: 

ýe w cr LLJ Li u - C :, 0 x wU 
" 

-C- F- - 
H CC <U ) W Co 

04 Li- Z 
Li w Lij 

W Ll 1 1: 4 1 1: 4 t7"' Itz 
W mC 

ý- ý- 1: Lo 

z 

4T co z0 U-) 0 U-) C, U) 0 U-) 0 u3 o 0u, b 7- 4 

I -) Tb U-) -4) 10 N C) Cr- 3 U) Z U) Ul W 

-A31- 



C-4 "Ol CA 

CO bn .0 rl % fl., 

0, M U-) U") 4) 0, Vý U"', U 
Un, NMr.,.,, 'cr C', ,: r cI 

u 
in 
0-4 
H 

% r', C-r, CA 
. *) 

C-. 
4, --i - C-4 %;, ý C'41 

: 
-, ý ý-, N N 

Cl 

Li N M -4) --1 C, -j M rt -. 4) 'cr MCI 
CO 0 U') 03 v 7--i r-i iri r-1 -r--! -r-J. 1--i Li 

L 

C: f 

z 

un U-) 

Li Uý 

Ll 
-j 

0 U- Li Z 4) rl., j) z CD 

z 1-0 U U-) C z 

L0Z d 
u - -, ý) , ". 

4, --4 ýr 0 00 0 Cl 00 0 0, C-4 N <[ Z 
<T, ZD r-, -, - U. ) i: ýý 

Li e, *. j 

LJ _3 

On 

W 

L- 1,41 

1 

<1 <r 
Li :. f I'll L J. C'-j CD M 0 

C 1. W- . 
M 0 N% lqtl iM 11: 7ý 114'i 

IN L 
CN <1 C Z 

L 
0,; C0 C- Cu, C! % -r- T--4 T--! T-4 C. % C. -. C. ') U-) -r 1: 1 Lj 

4-N L-n 

z 

-j "I- <1 LJ Ic 0 z 0 
L 

u 
-J, 

cl, 0 

-1 :3u <1 MZ 1: 7-1 cr- 
<E ý--f Li F- F- 
U 

_j I: r- cl- 4- -. 0 fj) ý--l i- ý7- co 
Li 0ý z0 T-4 N C-4 -4) C-4 r-i -i C-4 q) C-4 N. z LO LO 

W 1: ý <1 CA M u 03 N U-) U-) V U-) N C) I ul M 174 :3 _71, z 12) 
C LL x U") U) C. ) C-4 rl b") Vr "T U") tql N 01 ul u u u -11 Z 

'0 0 N. LO -CO C- 0 L"! hi-) C. - 10 U-3 U-0, r, -0 

L'. 7 0 <: ) r. 
-N- Ct- ý) r--t -, 

I 
rr M 

, 
-. 0 C) Li-) 

0c LL C. " %-. j 

L;. " 1 W C Co 0 

Z F-4 -j 
ý7- Z Z CL-4 

31. - z 3 CL (--' F-4 t--i 
ýa t--l ;; - ol I- U Z ifý 
174 X Z0 Ld <E <' 
itf u r L-J! u '-':, U L-J 

ý(l L) C-f 
uU i-- U) C. '4 

cl: <r ? --1 0 oll LO 

lzý z LL z LJ 

u a 

C-D 

1: LD a. 0 ul 0 00 U-1, 1-, ) 0 b") V) 0 n00 3 1-0 Z Cli L't ("I 
r--i 1-4 N C-4114i rl-l' lrl!, w! U-) 10 1" 1", CD C- 

-A32- 



r) !' 

.. 

. -j c". '-j 
nr :) 

c. _) (_ 

4 
C. - 0 r-. 

0*+ 
CD C. ", C-D 

N 
'C i) 

If) tnnr\ 
+. 

'C f) 'C "r-1 
�C �C LI) 

0 

C-' 'C C° 
(N -f C 

'- 0 
""" 

'C 
N. 
-. - c. J 

4 ! W. 

0 
in 4ý 

C 0- Uý f', C. CN 1", 

C-,, C) 0) -'D 1-11 03 C-0 
U": 0. - --i IrAl !, 4-3 n, N; D r-*, Ni) Ul r, "ý C-4: D- 

rn ijn U 

<. r 
Q. 

- 

Wi 

F-C 
CD L- 

z 0 r-i L. Nil NO U') 

E*,: Z C: -: r 
-j czý C, "D Q C, 00 0 0 r". 4 <Z 

C: ý <1 =1 U-) 

r N-, 

z 
ED LZ , --:: 

C LJ L! CO 71 Z 
z I ý.: W. r-I 

LJ 

<r C-41 -4 r., r., Cý ('., t C. D z 

,: Eý <-r <1 r: rn N,: j I: n 
-1 

j) C, n-ý 
-. 1 

L) 
U. CD Ir-J, 00 '43, N M rw;,; On, r r M, T- (N 

Oj Z 

C'. 1 W 1: Q 

C. -. CN r-: C, % C. ) Lij 

<1 L < z Z 

<[ z 

Z L. 1i L, z 

U, 
-i CD CD U-1 

_j U J- Z ilre C-7-1 
a " Li ,- -T L) 

_j 
cr, C: 

- 
Ld C: ý ZV U C-N r, z 0 0 

C4' a -- r,., U-) No NO b") N c.! z z 0. 
0 L- 1: U) C. ) P, U-) Uý Mi r's Ol ON 

L 
CO 

-0 
U-1 %43 C, 11 

:ý u 1ý 
, I-; 'C' I- C-4 n LO rlý. 0 LO 

-i 
"-L- cn, 

'7 

u i L-1 L) 
Z ý--i : ý- z z ; ý-. 

0 <1 0 CD L'- U. 
Li <-L <-r <r 

6L.! Lj 

UJI Li 

Lij 

LJ 

Lul LJ <C L-1 cr. 

U-,; 0 L! 0 b", 0 L-ý C-: 0 

-A33- 



'-4 

ý P. 

6 
4 

. 1: 

.I 

f.: i L 
z 

<: 
Li C; 

- CO 1 L-I 

W- 4. 

Lj 

T: 

Ci- Li CD 

u L. -i Li 

<r- -C Z, Ul 
-4- - 

z 

-j 31 U -a Z 
U 

Ul 
_j U 

-1 -cr 
LLJ 1: ý 4: "[ 4 W. 

X0 LIL Zi 

L- .1 < L--! F- ý- 
<-r LD li. 

M i- 

0 1-- 

<1 

-a L) iL 
r1 

03 
N Z 

LIJ ut t I'- 
mm 

E On -a 0 

!! C"' 
C-4 P0, 

I.. "-: 7) -: ) 

00 

.4r., j -4- 

v-4 

r"'. C. I --i --1 0- 
rj- C-0 ---i 

00 0 r-j N 0-t r4l 

DO p -q- 

-NC:. 

IN r.. N i" 
4.9.9. ++4 4- 

If) i--I i"4 -� Ii) 
b' 1' '. r. in r t' " --- 

-- r. i::: 

Ci 

--; D b-ol IIN- -t r-. !, ý L-j 
U-j Oo r, r'l 0% 0. - ro 
T0 r0 

C-4 PO (N 
--- ! C) 

0- C-4 . -0 i'., ' ON IN K) --4 -r-! 
r-.,. rJ 

00 U-) ('-j 
b-, r-. 

--j -j --- i --i 

LD 
b -,, 0 
,,. j 1,41 

if) 0 if) 00 ii 0 Li) 00 
cl. ii) 'Jj !'N CD C- 

LJ 

Li 

rD 

Li 

0, Z 

ro 

0! j 

F- F- r.., ) 
LD C-) 

Z0 

F- jlý- ;` t7--' - 

-j U) Cl 

75 
z '711 

i <1: <r -rT 
L: JI.: I. I 

ý- Qi !: Ci i: Q ý- 

LIJ 

Ld a 

-A34- 



. 13.. 

r- Ccý 0 C, 
Or) i- r 

-j CL-f C% I 
ý- 0 <: IT 0 
0 
Z 

aD rlo 

LA-1 

01 Ql iW Ea 

0 LJ L, 10 a. Cl 
z ý- C-1 L-1 z 
" Li 5- j: 4- L- P-f 
:: a*-, lc--- ý- 01 ý- 
.C <: U-) 
Li L: " lrlr z: 
C-e <1: C. ý- i- 
IT4 IL Lul i U-1 

Cf z 1.1 
1: 4 LLI P4, LJI L. 

-I 
-T- 

- ui = 
-i I: f ; - 

<1 <1 z U"% 
_j <1 A- 

L) 1: f Z 

-i 
U <r z 

<1 ý--q UI CA 

u 1: 1ý Cl- 0- 0-. 

LLI 0ý 'gr 
LLI Im <r C. 4 
M OLLZ I 

ru 

F 
C <1 C. I- 

z III 
Z LJ --3 :3 " Z; - 

:3 ot 
0 <1: 0 ý- I: 
J=j x ý-q 4 lb. : ': -, 0 

ýcf U, z 
(Z m<u 
Ld F- u <: 
C-Of -a ý-q 0 us 0 

L. - C-4 CL Z 
tý 1.1 

U, Ld "! lzý r" = -r 0 z 
i- ý: r Lo <r Ci) 

'Cl- C- ! -0 ? --ý rl D-- r, 
C-4 C-41 r 

C: i C- 'T C-4 

C-J V... r C, -I: C-- 
C,. j r"") ct U*ý s7! rt C. -I V" ýcr 

I Cil. 
rn C1.4 (1-4 0- -i C-41 r-. 
()-. 4.4. 0. *0 *+ 0 Cý', 

C-1 -IT r-. C-4 'N r*..,, N Izr C-4 tý L-71 
C.,! 0 1- N I, ", IVI, 0r C- r. % 11i I %_, 
rj-j 0 CO T-f 1-4 ---1 1- T--i r4 ? --I T--4 --i T-i , --f - r-, C) 0 

. r--4 
, 07! C .1N. 000 00C. 000 000 0 

rqý 10 r. % --4 

ci (1.1 0M0 
M er %0 * 

Ci 

Z 11 c- cl- c- 

t'n, 0,0 C. -41 C- 151 e 
C. 1 bl lii 0 c--1: 0 '-, " e Co 141 r*" -0- r-. le c1111, r. i C. ll b') C. i C. i LI-) C. i C4 bl 0Cj (D CO 

0Cj re) (N 00 ... CK 

T-4 -r-i -, --i -r- 7-4 1 0, - C>, C- Ict 

0,14) -1 T-4 m 0- 
NN tl-, 0- C-4 N 
"T Cill 0 03 Co 0 Cý- Ar N 

0 C- C-3 Lo r; C. 4 rr 
-N 

N C-4: (, -I 
N tzr C-4, ri Ll-, C-0 

0, -1 Nr J rIj qr b) N. C- N 'T r", -0 'ý: r 

V-1 T--f ý-4 -, r" -r- T--l I" -r-i 7-. 
cI 

z 

LL, 

Z 
C! 
NC-Z 

z _, 
I=. ý- - 
zz 
0 Li U-1 Z 
U CEý z0 
Ww ONI 
U) Lt- 

U- 
LLI ý--t ý- z 
2: 174 00 C' 

u 
Ld 

LL M. z 

u U. 

cD 
LO z CD 
z 1-ti IL- z 
IL I -I -j 00 LU 
Of 

ý- X 
LO " ý- ý- Lo 

z0 co 
C4- DZZ C) 
Ld w uj z 

Ix 
41 W 

_j 
". CO U'. 

D LJ 
uM LD 0 i*" 

ý- zz IX4 
0", ý-- ý-' 

uz ýe :: e -j Lij <]: 4T 

Ld ce- W Ld 

": -. ý- Cr: 0 

ý- (P, m in ý- 

LIJ ui 
I 17r, 

CD LIa. 
0 U-) 0 U-) 0 U-j 0 0- 0 U) C, V) 0 U-) 002: :: Cf C; 

C'j C'J Mr 'q' hbJ -4) -C l-- rl IM 0- :3 (P. : k-l U) C11 U) 

-A35- 



0 

Cý 'cr C-1 0 U- V-) 

r 

4 : P. 

V) f'*-, LO 

uj C-4 rqj ýr U-) 1'., r--, U-,, "T T4 

F- 0 r, r-., 0 LJ 

Ll 
L- 

M 

IK 

:: ý Vý z 

0 %43 %-- 

-i IIE 10. ý- 0 -,! - 0 e-. j :,: I 
L- L- z 

Lj Q! : 7, '%D 0 Cl ! 114 <: ---. z 
lz <1 ZD Z 

.:. z z 
0; z 

Z C- 
Z 

Li !: if r < 
_I- 

<T C 
--3 

f', C. "s --. j n, U-1 C: " t, U-t i-- z 

Lj : 'ý' :z -iz: - Wil 0,0) rl't 1'ý'l -, L, -n : -: ': %JD r., r-CIJ Cl, r;, !,: -: '4ý r-j --. - j74 r 

<r !t i- Zo F-I D 0 
I. -W, CL z I 0 C-4 r%-. 00 ý4') U--' -- --; 

C--, LJ L- C U- Z 
1: 4 LJ 

-2: 
2: CD 

ED i -. - 
C- 0- C. - n-, rk c"Llf, 

<r 

Z 

0 

-1 73 u <i 0 
<[ ý--i L., J 7 m 
L) cr 

LJ % CD Z) C, 
m C-1 LcA r4) --1 0b C..! ul Lil Ld 21 

Cl 0 U C ! Vý < 

L. - -i L11-": 
r..: ý ý, . 4;: r < 

Z Z 

3 ý- Zt ? -- Ic to ,, : CD U. z :z 
<1 

W rL- Lj L Ell Lj Li 

L 
<r 

L 

L Wi < LJ C 

X: LD V) 0 U) 0 V) V'ý 00 
<i 

C. 
", 

t, -. qq 4T 
Lf) 

-A36- 



C- M 
C-41 C-4 

4 .. 

K 

04 

ON 

r-, q- iN r, ý 

Ul C'-J M , ýr U-j r-, c? 
- 

r, 
-, 

- U 
I. 

-: % 

CO 
IC 

" 

Lij 

Z 

<1 

Z <r 
C3 iL 

z 
L, 

- 
Z-1 
0 z 

on : 

91 LJ 
0 <r 0 

Z rn Z 

L 
-1 

CjI 7ý C-% r-. 4 0 4 

r: Iq- 

C) U, L4 - 11 L3 .1ýI Z 
Z Z 

W IfN Cif 0 10 N. 0 Iz, ý C., 
14 11 . 41 

L; -! C, r. j 
. 
6-. J 

1: 4 00 
-ri 

C 
-4 

til 
-j 

r 

<1 W Q: LO z 

i r: l Z Z 

L) ý-4 '-e-' 1-- 4 0. !: i! ! -, % : --: :;! 
J :3 U 'CL Q, Z. 

Lj U 
_j I: r- cj- - 0, 
Lij Pý z Iýr 

C: i <T: D- i: ý Z) z z C-- 
0 U- Z (1-41 C-1 IT 0- N LU z 

03 
---j 

4. 
C-3 

LL j: -4 :. n N 
T-i T-i -r-mi T--. r-4 

W. 

C3 < 

cr I: f C, 

,: Eý <1 0 ril C. 
-I 

im LJ C-4 

0 -'D Y 0 L-71: 0 U-ý 0 'C' 
Ol IL 

-A37- 



N 
'-4 

I"4 

lk 

C'... 

<2: 

r- 12: + CD 4 2, L. 
-I 

M 

0zZ Un 
I <: 

3::. l h 

-, r E. L-1. LL I's 
z 

W., < 
U, Ld U. J Me 10 
z i-- C. 

- . '; z 
" Lul U-1 II 
ZM1: 4 C? 

<T. aM 
ILI :: ý Z U-1 MII 
Of < <1: lll'ý ý- ý- 
X4 CL Li 0 

Clý z L. 
-I 

174 Ld PQ LI-I 
L Li W 

<: 1: Q, Lo L: 71 F- 
-j 3: z C. 
=) ý- 1 
u 
-i z 
. (I: ý-- (1: 0 
U _j cjý U, C-4 C, 

LLJ I-T4 0- N qT 

w 
1--4* a C-4 

X0 

7- 
LL 

-j 
C 

CD 4z U-) Cl Ll- 
Uiz1.1 

z ý-q ! U, 
3 1- z 
0C03 

Ld uu Cr 
Cf-l <r I--i Ld 0 
IX4 X LL Ul i7s z 

ý--f uj 
LU uj 1=1 I'll 
=xo Zý- 
ý- ý- Z LD <1 c". 

Cl 

Co 

I'-- CO W) m co C- r-, r. -. r-j mN0r, ý, OD M C-1 r. 'T 
0M Cý- c CO 0-, 

000 u) 
C. Cý, CO --i, nm 

114, 1: 1; 1.0 r-. NO Cn cc -wo CN -4- 
r. 

-. -Ir 7--1 
LI-11 C) -cr 4q' 0 ! D- L") Itt 

rl-11 V: 
T- 

Nil ip. 0 CCI 

.4 03 CO im, 

C. 
-I 

M 7-4 0% 0) 0 t4l U-) Crj Co c! b. ) 

C;. ".: cl U-) -4D aj --I -, -, ---i -j -j 

GD C-4 C-. N. M U-) 
U-! C- Cl 

C, 7- C. -I tqý- COI 
4. - U-) 

CN N. * 

Cý- It 0 C-4 C-4 

00 Orl, 

N fý-- D- 
r4-11 ON 

CD C-1 

ON r%.. 4D ; N, r-. -r 
CO 0 14,0 04- ON 
N C. Ol C-4 N co -0 
-N 

N- I... *0 .. 
C, 

0*- U-1 q, 18,4ý 
-1 

0 

C-4 co -; I CIS 1ý-l <: cl- IT 
C-1 'T N -I "-ý ---I ('-J 

CC. Ll -1 C- NM 

so 
, cr ID co NN Ll-.! o c-4 

T. r-j (, q ýq v) N C- co 

ND -1 -4 1- -r-I T-4 -r-. ,- 

V. ), U-1 0- 

NNN rl% 00 
-r-, T-- T--f -r-i 4q 

CCI --4 rýI Co C. i -4) -t Co b-) b-) W -41 10 cl-i 
C. J 143 le Oý, b') L'o ('. j u-) rý, r-. 0 C. i Co W) 
l> 0 UM rwi Co )43 r-i -0 00 -0 r. 

41 
ri Co 

e* -b *4eb**64. *6* 

ND r*I, LC) ci ti C. i -0 u-) u-) 0 
icý e L. 1 c. -- 0 C.: ) r, -0 L, -) e 
(il 7-9 7--1 _A C. i 7--i --i --4 -4 r-i 

LLI 
I 

ED 
z0 U-) 0 Li-A 0 Lin 000 U-) 0 U-j 0 Lo 00 
41 0 (1-j Nm iý 

-cr It U-) b") %0 -. 0 rl-. N co 0- J 

LLJ 

INI 
z 

z 

z 
CD z 
N <1 

174 
zz 
0L 01 L-1 z 
U 0ý z0 

Wl L -11 0N 
U) IIN 

U-1 I- z 
cur 3 1- 

i- U 
U. j 

LL <r L 
-I 

c0z 
0 

M L-1 Li 

3: ý- 'r - 
r__ 0 
Ol z 
Z [if L. - Z 
L. -I -j .0 

Ln 
z Orl 0 

C4 DZZ (D 
Ld LI-I Ld z 

CE: 17e I'll "i 
< L. J F- ', ' 

0- (10 00 a 

Li -1 Lo of", 
_j 

ZZZ oc, 
<1 Ln- 
uz 

L 31 <I: c <E 
Lil 12-1 Ld Ui 
3: ý- CC CC' 0 
ý- C0 m a, ý- 

LLJ I 
Ix Ld a 
m 

3 

-A38- 



C-, 

CID tell 

tý-l C-41 N) I-; - C. -I C-4 C-4 --i co r, NO 
C-1 lqr rle) NO 4T U-) 

Cri V) ! 4') T--4 C- 00 
C-41 C-4 11.4 C-41 ---f -. 1 

C ., DI 17! -ýý D 
i to C.., r, % q'- ý--. ý.. NO M 

un Oct 

C, -, b0L. 71 Cý, t--j 
00 0 t") n tq! t", !n ýct -cr 

N, C-4 C'-. ' C-41 

q N. C-3 
C-4 

No t%,,, N ai o ri Cý ri- U-) -'r --l o 

0 0 .6, 
b') CO U') *. C. -4.1 'o 1** 4) 0. - - *1 

% CA C-41 C0 %0 U-) 0 C-4 U-) CO CO On U) C-j C, U-) 
-I LLJ 

<r 0 pe) vt -0 CO T-4 --i " ---4 --1 -r-i -r-i 7-4 " r, U') 0 

Z Of Z 

0 
4- 1.1 

LL :3 4 a. z 
0r z U-) 

<I: A. - 
0 LL r471 --0 CO CA 0- IN, n W) C. - r-, 

- 
Ul 

C-1 ýE -r C. - lrlr C-, r, ILI") Cý- 0 C-41 1 ,N C-0 0 '14- "D 1". ON LN U-1 
I (D I; Q- Ml -0 C-1 0 -4 CO je) -4, CO N (1-41 0- -k-i 1" CC, q) L, I i 

z 1 0NM 0 .# 0 4 - AL- 
; -I-, 

U Lo C- N. M U-1 'T rl, ) 
--1 

0 C! Z 

-- ; q- N. m c- -T 0 co r-j r-j C.., an -0 -, 
- 

.., -0 C, q- N C-Z 
C171 C-1 ý--q Q'I POI C-4 C-1 --f r-' --- i ýo to" - C-4 'T N r-4 ý-i 7-4. ? --1 -N :z %-, 

LO 110 1 L--' Cr: :3 1: ý ý- - 
t: f L-1 'r <I 

le- li- L. J 
U) Li LU 1"-' 3 0 0 LJ Lli Z 
z !: L 1-0 z U :: ý z C. 

Ld L-1 II L-f III c 1114 
m 1: 4 0 00 L- N 

<1 <-r 0 Li- ;:: ý 
Ld U-, --T- 111 UJ F- Z 
IX <1 C. U") M 'T N q: r ull I ! 'I ', -) U-j N r4n, I" NO M-1 M 1=ý CO. CD 
X4 CL Lul C N C- M 1", cc. 00 -NN. CN -. 0 so -i so i- !: f U 

I: C: z III r.. " CO 0 CO N 14" 141 Cý- V, -4 00 14" UJ 

1: -4 I. J I: Q w C- 0 r, CO 44, -4 -4 "T 00 1- U-i - - tq I LL 4X LIL L", z 

Lu -r Ij- 4. 0+0 

--q r-j m . q- v) N 0'. C-0 NN N N ui U-1 
4T PQ ul 2 Zo -r- T-4 -r-I q 

-i 
= z 

:D 1 <1 Lo z 
, L) Z z Lj z 

-1 
3 L) ýe z ui 10 CD Ld 

<1 <r 0 ce 
u 

-j 
C-e Lu* N 0 

Li 04' 0- C-4 IT En il-4 ý: ;: 60 

w 174 a IN Z LO 0 
m 0 Ll- 40, ! 0) IT tqi MN Irr N IT N M 174 ZI zz CD 

At h) U-) 141 if) 0 -0 -. 0 : 11) U") r.,! U-, UJI LUI U-1 Z 

4"" L. ) - M C-4 tq) cri, -4 -0 -C. 1-1 Oll M CN I- !: f LL, 
L. 

- -j 
04' 4 0 ** +0 0 1. ý + + <1 $. I ý- 

0 < b) M LL lz 0 . 1-4 #:, -% IT (1-i V-q V" (1-j %0 r-i 0 1- %0 N -4 -r-i C) 
-i 

(n LO 4T 

U z UJI " %r C-I Cj q U-) ýo 
N. CC, 0C1 0 0) N -3 U-) "T D ul 

z LU :3 C. -I tn -j C-4 --i v. .... 4 C-j U -1 00 L-ý 

3 z 
-i 

zz IY4 
0 4T 0 3 " LL C 0 ý-q " 
174 Z ull CD U Z ::,: I- --' -j Lld' Lui <I: <r e_r 

'-3- <E x Z -r ui CJC Li Ui ý-- 
x ui L-1 U < $-- --! - ý- i:, _, 

0 
H Ix <I: ui 0 cn C. 4 

55 IZ 
0 IT4 1: LL U-1 CL Z 

ui w LLI 

Ld U-1 5: 4 1 174 ix C-r, 
0 z L'i 

ý- ý- Z C 4T U) z 0 U-) 0 U-) 0 U-) 0 U-) 0 U-. 0 U-) 0 U-) 00 m ýý C; 4 C-4 

-C 0 -1 1N C-41 MM IT q' V) U) '4,1 -0 r'-. N 0) C-- :3 (1) :: icf 0 U) Uý 

-A39- 



Ll 
i - N-0 , ,, <ýý -1 1 

, .1 
F, -, -- F--, !,, cr - r: ; 

r- r 

CN C- 
-0 C--3 

40 U-) C-D n- 1"I r., 

C-4 U 0 rn f- 

0 C-4 U-,, NO On, 

ME 41. 

. 43.. 

C 
;: 4 V3 

0 -1 Lij, "T 0) U-) C!, -) C'. 4 1. r', ý" 0 'C? " 
. 

f*'! f" 
... .. 

f-, , - 
C., - 10 

.0 (N C: D :N 
<r + + W-1 10 

C CD r4 CD 
<[ 

<1 

z Z_ 
LJ 

:. j L. J 

Ll 
W. z L: j C-' .Z < %. 0 00 "; r r") 0.3 czr tvý U-; C: -, 

b C rN r 

Z 

C4' W f-.: r', 
Lij 

rn 

_j 
z 

7-7 
%-" L) w Lj 

_j 
C !:, n 

_j :3 L) z ri z 

<[ A- L) 
-i 

x Ld r in 

w :Q Cj- --v 
A- llzr 

03 

-Kr r: -I U-1 LO CDI 
174 (N b 

0 L t nq 
77 

z 

, ý7, 
D-) 

0 C%j 
7r U-) z-:.: 11 r-i . 1--i -r-J. -. - C, C.: .1 

z 7! 

. 9- -. j 

1: 4 E ? --I z C <E <r 

jcý LJ Ld Lj 

.7 <r <1 1: !Y , , 
LJ u - 

C 
,, 

0 
U- L L 

j . - If 

Lj Li 
2. 

0 L. -n C) L.. n 
F-4 r T . U, C, 

u 
rl- 
r-4 

H 

z 

-A40- 



1ý r.; r 

14) C- -Ir C- C-: 
Cý- rq- C- 

L. Lin r,. j 
% 

0 

, ýT C 4D ýI r r o C- C 

C.. j r.. r.,, C,: 

-C Xý 

.L 
cz?, C) ;:: ý -% n" r,? - 01. Cr %-j'! *Z? - -'% .. -: 

:. -I 

ILI 

Li N -, -q -tl- C-0 -, ') r, -, --I --, r C. ", :D n .q... 
0 C, I M ýý) -ý-Il 

U 

r <1 
0 42, Cý- 

12ý Mi 

0 aý L-1, C CO: %--., ý-: - ý U-ý r: ý r- , 
': ; ý. : r, 

00 L 
' , , ., 

r-, . n -% Z-1 
-. 1-- 

-. 11 x -, iD .. 0 F ;1 - 11 -n 4 C., - In !. I 

LL L. z 
r. r% 

1 -4 
0% N Z L) 

z CK C..! (. 4 r. " C: ) 

U GO z c t. ) C. 4 C. 4 C-1 -'r r, 

: *-L. J :3 Z 
Ci I Li z 

Li LO 
z CL c D-1 z : -n 

ýcf X 
< r) -zl, I -%r un 

1 1: 0 r ;u1 D 14 
z 

Li ý, f 
tin 

L r, % C% r"! 11% 

12 ýl <r L. N C. ) C. C) M, C- Cý C-. re 

L -I "1 
0- CI 0) ql" r-; 

40 0 
Li I: Q C5 to r- 0- 0. ) 1" N I, -. C3 

Li w N) r--l r-I -7-4 V-1 ir-4 r- 

C 0 z 

_j 
z Li4, 

-r 

Z I L. I ; a- ! !_ Z 
Lj 

_j 3. U : kf Izv F--4 <1: 

_j ciý Li 0 Ul 
LJ ý4' C.: - Z I- "T N M. . 7v C3 (D 

u 
U-) 1`1 

M rr 1,41 N r CO No f-; M C-4 u u Li 

+ 40 i. - C: f I-:,, 
4 a, L) =1 0 -. -1 N ýqr r-I --I ýr- r-i 0 --. j 0 -, '43 C'.. C: --: -ý 4: ) ýc L- ;. - - 

I- 

-, -r C-4 C. 4 rl "Z. - ui -. ýD F-, C. ) C. C... -% n C, "; r ., I - 

o 
Z 

<E 
u i- U U 
Of c" (; ) 0, 

L. - U') uj 4 
4 

: kf Li 

ul 174 <[ :.: f 

- - - U., 0 )0 U b I C) if) c) U ) U) U) o cy 0 

<Z 0 --1 - C-1 !,. j ! "; ?,! Z! - -'r U. ') :,. -, -ý Nc f-, r" rn C., 

. 

-A41- 



Lf) 0 

*0 
0 N. C? ' 
ccl -14) U-) 

r _3 1-1 T-q ---q 

4 W. 

C- . 1cr U-) C-4 
M 'T C-, I, --. 
1.0 IN-3 v U-) r-ý 0 
0M CC) P., C -4 U-) 

001 No --4 IT N 
r 41 %_4 1-0 IT 

N No r-, C- h) 

U-) C-j r, r-) 

vt rýMm 'cr "zr U-) 0 
ý-, -r- -.. --I --i -r-i -r-i - 

IC L 0 cs b N 0 C. " V) N. 011- C-4 

01- C. ) ilý- 

0c Dý C-41 C: 

0 cl. 
", 

rýn "o N 

SO C-- IT 0 C-4 L-1 "N o 4:: r N C-4 co L-) Lul 

4T cr.; 0 C-4 M 4, T so CO 
-r-f --i -A -r-i 'i 

C. ) 'o n r) C, -j 0, C! ý 

F- 

c .- Ml 1: -Ie 

L:. f CO F- 
3 Ili 

0X Z 10 

1 
.0 

-j < z 
I -i CC 0 1. U-) C-0 C- U-11 C- -0, C-0 tt', r-t m IT 1-0 -ý r-f) 

F- 0 <E co 0 N m r1n, 0 Cýl C-i M 0% N CO -0 L., 
Co L. 

- 
0 C-1.1 Cý- T-q -4) C-4 C. ) so r, L, C .., M q- C-4 

z Cý- T--! C. " 0 V, C-4 N 
.I 

CO z L:? 
Ld CO - 0M C-J N <) z 
CC < 

---I 
CII Ict C-4 0 Oll r% -4) 1ý11 , --I ul C. j 0 0 C- C. 4 . q) 

0 "0 M Tý N CO Z 
cr. .. I 

VJ 1:.: f :3 
<r z 0 Ld UJI CL M., L7j CD Ll-! L-1 Z 

Z I- r Ll Ilf z 
Ld Ul U, L.. 
r 174 0 L"', L, - N 

<1 <1 - Jý li- S: -4 
Ld z 

C-rl Ic <1: trlý F- U') %4) r% U-1 %r 14) IT C-11 IT C-4 ri Ar ;: 4 C, 
-" CD 

LL, Co C.., CO N T" r-i q, r, N CO C-1 -, --4 CO --I i- CC U 
czý ll z LJI 'o C-,. 'o CO C- r, r 41 0 C. 1 r*-., rq, 

, 
C- I. -) q ' C-4 J- 7-1 LJ. 

1: 4 Lul 04 11 - C-4 CY., 0 %0 --1 
6 

m, sc. I- q 
ý, 

-, C*- 0 lqr LL <r- U- Ul. z 
Ct M. C- C. %. 0 MI - U; M. 4q, 0 a- CO CD 

i- -, o 0 (D rq Li-I U. 
.C U LD 00 !, 41 IN 

N r%-. C. O. C CZ - 1-4 C. - r- 
-1 CO N N 14) -, r* F- - M: m m 

-j 
m z 

.; - 
Lo i- i- i- 

:D 4T to, LO z Lo 
Ll Z zLJ LL L 

LI 
z 

-1 :3u :: e z U. 0 0 LLJ 
<r 0-4 <1 U--) 
u -i CC LIJ U-) 0 3: 

Ld Pý CL -r-4 10 U) " ý- F- 0 
LL) 174 < T--i Z Lo Lo 

-T 
C L. L. --1 10 %0 cl-j m M 0- C-3 co o- m rl) C1 10 -0 174 :D z z 0 

ý- 1: z i N co 140 M U-) ON to M 0. - U-) m No co cl-i LA LLJ W z 
4w. UX %0 rt) q- 0, 

- 
C-4 0 0 N Cý- IT M %C I-- cfý I-, ' C-rl ý-i 

UL 
-i < tn, M* 4. *0 0 * 4 -M 11) 4T L 11 ý- F- _9::: 0 -a U-) LO LL a. 0- - -m C-4 ýqr CO Ln C.. -! ýT C-j m-- -0 -1 0- LO LO <E 

I Z L-1 *-. 11 0ý C-4 CC. U') 0 1- C, . 11 M, LI-I M C-4 -4 0 V) C-) N0 LAU 
z IW r's) --1 00 CO 0, - --1 T-i V-i -4 0- 0 CO u 

--l 
o co !: I'- 

3 z C-1, 
-i 

ý- z z X4 
0 C 3 ý- L LI <1 LO ý- I-I 4 1:: ý " co 0 uz i:: ý aý -j CZ) 

9-4 
le LLJ ul 

<E 3: <E x ýe Ld Czý Uj LU ý-- 
x Ld F- U u <E m f- cc C-e r-I 
H CC <1 ý--q Lij ED F- E: I; 174 IT4 ý- 

174 z 
uj LLJ Li II I I I 

w uj 174 1 174 I'll -i 
C-e 

:r = CD z Ln, L 91 CN 
ý- ý- X0 4T r". ) z 0 U') 0 ri 0 li") 0 0 0 U-) 0 U-8 0 U-) 00 -- 2a .i iri 

0 -4 -4 C-1 NMM it IT U-) 0 S) so r, -. N 0) 0'. 3 co ýý U) U) U) 

-A42- 



m 
Go 
0-4 

H 

4 ý. 

---i 

Z 1r, Cl 

-6*. 111 M 
! I:, _, U 
Ll W. 

CIE z In 

-i CL 0 L- 
al <: E 0 It CL 

z 

L-1 E, 
Ce 0,1 Ldl W. 0 z 

<1 -ra: Wl C-P, : X: Ul 
<Z C IY4 
CL III 

Ccf Z Ll- 

1=4 Ljj : c, 

uj Li 

U Ci m ý- 
-i z 

<r .Z 

3 L) z 
<r 1---q < U-) 

-i Ix LIJI U-) 0 
LU 114 CL -4.1 

UJ C4 4T 
0 Li- 

dip. 
U- 

0 Lo 
uIz LL1 

ZIU, 3 
3z Ix 
0 <r 03 f- LL 
174 X: " Ul 0 
le LLJ 

Lu U <r 
Ix LLJ LD 

I: Q X LL U') CL Z 
ý-q w 

L, 
-1 w :: j i 

M Z: 0z 
ý- ý- r ED <E Lo 

0N LO 

_0 Vj 4T 

c- c- M) c- 

C. 
-91 

ri-i 0 C-41 f4 i liý le 

C-- ri -r-i "N M, C-41 

%0 C-4 "o -r--q -ý) , 4' 
C-0 1'., 

0 

0- ri U7, ri N 
IT rqý V) rq"l 

N! ,,. I lp, --i 
C- ("I C- 

U-) NO 

IT N -i N. -3 0- 
-.; 

-- 

! 
-: 

- 
,% 

P0.4: 11 

,0 C- M. 
,NW, qr OK C, 

OD Cf-- 0,11-) CO 

0 C-4 U-) C-4 0 -C C? -. -T 0 r-,. 
cn -' - -, -1 --4 - co -0 U-) . 4- C-4 0 

Cý, U-) C. -I -4-: 0) t, ý C. " M 'cr 43 -r-' V! C-0, 
r-4 

r'. M r4l o f". an -jo o, 

L cq r", co m v) m 

ck. C-4 C-4 r*-. J 

C-4 .* r4, ) ... -!: ý- N0 

C. 
", 

o co: -0. r, 
-. bc 

41 
00 Ol 0r 

rl% 0- 
0 U-1 cl, 

U 
%cl rl% 0 t4,,, 

a. sc, 000& 

.::: f MNN co CC. 

'0 0, N 'T ." -- N 
kc-i r. Co. Ol 
r-' rqý 00 

LO 'cr U-) M 
-0 0 

co U) - .6-N -r-i N "T M 

+. C, r. 4 0ý00. * C-4 

(n Cý, '. 1 -i , 0, Cý, CO IM CO C-3 ! 4) 

0 (>. Co Co OD Co (> Lo-) 
rýI C. i 0 Lt-) i -i Li-) 0 C. J rýI 
im le m r-i OD T, b-) Co C. i ri Kt CO 
-i No 4.0+*6*4. -JZ -. --i 

0e- r--. -0 -0 0, Li j 80, - *-2 %0 r-, ** 
0 r. 4 pej Lg-) pe, r 

4 -4 -1 0-, Co 

. 1-1 

z 

z 

cl 

CD 

z 
LLJ 

M 

174 

D 
u 

u 

Ui 
-r 

w 

w 

<0 --1 -r-i C. i r. J M', ' n it e L, ) 0 *4J iJ rl� OD Cl, - :3 LO 

-A43- 

* 

F- 
w 

N 
z 

(J 
U 

z 

z 

UJ Wz 
7Z 0 

; 74 
Z 
CD 
L3 

< L. 
- 

01) z 

U 

z 
LJI LL LL z 

-i 
00 

X 

ý---i ý- ý- co 
Z LO 0 
nzZ0 

wwz 

C-1 ul W< 

LU 
ce 

zz 

z irý 
ui 4x 4x <r- 
Of LU LAJ 
t- 

-r, 

C5 r-4 IN 
ýý r-r) co, (, I 



cn, C, Cý. 0 
'r. 

4 

0) C 
.1 

C-4 C. ) Cl) C. 0-, r 

Lin, N (A o c- bn r. 1 -, r c .4 -Io 
C-1 u m % C-4 r 

I 
U) r") 

( 
LO 7-a r-f r-i -r-I -ra 

431 

-J 

u 
CO 
r-I 

x 

p 

C. % 
<I -3 'n b") m 

NO Ml 0 F". p-, F r., 0. 
C. 1 N1 b 

"T V) * - # & 
uj cl. " ý! - tl "T C) t"n -40 r-i !: n --- No : -, -) C) -ý-' m cr 1") -cr %4) C-0 0 '4) 'cr 1'ý) CA --1 0 L! 

<r W 

A- 

21 
Uý C C., 1-n ý-l Li 

Z C C'-j 

0 <I L J. 

L 

z CO 0 N. 0 
LJ Cl z 0 

<[ =1 

7 

Z 

L: 

<C q 2 b P, U-': llzr 141 I lZ? - . 4:. r 
. Li Cý U, N % Izr r: 1 r.: r: -ý -X- 1: 4' C. 

- Of <-L <1 L 

aý Lj i: i: i + + 

LA C'% 

<1 
-j Z LU <. 0 Z z W z 
J 3 U '-1-1 r" I z ci: ý 
<1 4T 
U LIi 

L-11 1=4 CL Z ") -. 4) '4) CA M rl". 1 0- 00 C- -, ;, - . -'j) j) 
L'i 1: 4 <1 T--j CA U-) -0 tl-" V) Cý- t-") ý'-) C: - lj*ý ýý "-; C) 'N : 74 

--) 
zz Ul 

-. q r C"- N0 "1 C. -I 'C- 'cr 
fin, U <1 z 

:: 
C. 

- C-41 01; LO ""I C-11 : N') b 1: n '-I r'. <I CO C. )l 
I, r 

CO 

zZ 77 

-1 1- 
: 31 Z :: e le 

C4- 1: z C. L. <1 <T: 
ýC: U -- LJ u LJ LU 

C 1: C. -I U, 

U LD 
IýA4 Li- L LJ 

Cf 
u L <[ 

. 
U 

-91- ;: 

-; - 
0 LI CD C-4 

F- A: 0 'D fjý 0 U'j U) 0 U') 
u 

00 0 U') 

-A44- 



-1 

--! -r -. -. i 1-i 

4,2.. 

Q 
Co 
P-4 

H 

p4 

-1 0 0 T', C C- ý'l 
llý .1 4. * + + 4. %. C- llz? - 

. -) + *+ 4 #0 

Lj 0 cr 01 0 N0 --f U-! -' CO N0 -,: r U) 
F- r 

"Itý I "ý - :; ý-' r-4 r- 

8. s 

r <1 

L-. :3-- . 1% %, ' 

0 C74 U -; t--! U-% j: ý C% U") C; 
1% "JO C "N Ný <zr z 

-i 
U 

C-D C*-- ". 41 CD M Vý ý Z. --i 
, 

Ul 9". 4 r... C---! 

t o L L. C N. C. ", 

Z Cl.,! 0 
'C", 

r,.,, 1-0; 
ro lan 

L. If 
<1 

--., 
% rn 

0 Li LJ Z 

LJ cn 
ý--f 

C- 

Z 

L. J' > C- - 

I -C 
u C--, 

U*ý L.:. j '0, 
i: -l ? ý' 
U. - IJ 

I'% "., 
S. ", r,,, 
I 

"" 't )" P C-4 D Z- slý C: C', 

<I <1 " :,..! 
I I 

"N 
Co 

4T 
LJ L- L 

-. i'l 

- a L) C: ) -z ý-- ý: L. -, ý: ý: F - Z Lj <r z 

F- ! <1 
rI Li 
-i --3 L) 1: ý cli z 
<1 1-1 4 .. -E F 
u -i 

C-1 f. f C', U) 
LL z J C. ) C) C- U zU Co 

u 174 <1 r, C-J Uý % z Z 
Lj 

4 -P, ri 
:ý 

. 
-% U3 C- 

ýO - 0, C') <: U 

r, -., r; C 
. 01 C 0*, 

1.. 'C' 'm <-. 

ýgf Ld L"i L-j 
-r <-r 1: 7-1 

C4 LI 

Ol 
0 0 

<1 0 , ýr 'rr 11-1 Lf -1* NO C-D C: - 

-A45- 



-NO so ! ". 1: 5) 
0 olý C-4 -0 

C) D") 

0 NO 
CO U-,, 
r4n, PCI 

CO M r, -. --i 
C-4 rl", OK 

U7. 
1--i 

---i so. 
C- C. O. 

02 T--ý nu, 
le 

Ctl ci -i r4) 10 
rl<,; <Zt le "; Z e 

1.31 

4 
CA 
0ý4 
x 
H 

04 

N T-4 C-11, NO it -" M l" N. NO C- IT IT r) i 
m r) LI-11 -0 It (1-4 ! M, 0 'o (--j ýo 0 ri M Vý 0. - C. -I N C', C", 0 

+ 

'N .1 -r-4 r I- IT C-01 M 01% %a 0.1 0 4T 01-1 IT 0 co Ld 
cri 0 U-j w N C-4 M r4ý M C-1 C) 

Q-0 
:3 
0 C 74- LO 

GO 
-i 

t7: 1 z 

=1 
--j, -C 0 LL M rn f) N V) N r-i IN 

N 41. r, - -cr 44, iin M ý Cf) 

ý- 0 CL rql 0. q, Cý- 0,0 Cs C. " 0 44' t4,,, q, q <q- --i 
k 

--4 L-1 

0 LL L'-ý 'T 0 N U-) V-i co -o 0 -. 40 q CC N) t") --, 4: r LI-I -j z 4q, Li7l ND * . .60 . z On 
L. 

.1 
re) =i i ý- 0M C-4 N. C-4 CO -43 - _r,, - - - U-) --q C.. -I 'T N0 0z -% 

I: iý 4x 174 m 111-41 NO C. - m 1.0 0 0 t4lj t4,11 C-41 lql 0 U-1 - 140 %0 N -, J- I - Z 
013 V! V- tl) C-4 N -4 -r-I 0 * q- C- --i C-4 NM In IT z 

r. n. r. 0 L. 1 3 J: ý ý- 
!:: -, U. I LI-I <Z zz 

0 LJ -*: 3 0 0 LLI L, -1 z 
z i- -- E, z z r-i 
ý-i U-1 ý- LJ 11 1 ýý LLI 0 N 

.. 0 ý- M N 
41 L- 174 
W 1:... o, 4z 0 7- 111 ILLI ýý ý- z 
C T LI i- CO N, lp. M. C. O. N 

IN 
'T ! ', -. '40, 00 

ý41 CL I: p_l 0 q-, r q- , T" C4 C. N 0, -C. 0) --, 0- 4T 0- 00 La- Ll. 
I: Q !Z L -T Cl C- 0 r, -. 0) N. N 4 -- 0 0, 'T q, CO M I- j. ý LLI 

;:: ý LJ Ld = C.., N b-) r-, --1 0 Lin CO - ý, O- Oý- 0 SO 140 --q L 
LI -C LL r1l) z 

III -r 
. 40, 1:,, ---' ý- %0 4+ #4* 0 + * . *# 4 0* 4 0 %., 

0, 0. -0 '01 IN 0' 0 j N IT N. C-4 CO U-) -q- r-j r-i M U-1 Ui 
<1 CD CO 64 r-I -, -. i C... m C... C-4 64 r-j , -. j r.., 6- = ý- - -. - :r 
_j z ED ý- ý- i- 
---) C . 13, On z 0 
U 1--q : Z., -C 3, Z L. -I 

LL LL Z 
:3 U ýcf z U, 0 0 L 11 

I--i a 10 Cr-I clý 
L) -i 

: Ll W C. -I 0 ý- ý- M a: ý-- 
Ld 114 LO " i- ý- m 

LLI 174 <r z CD 0 
M CD L-- --1 0 Cl -r-q Cr- t"') IT -0 -4D lq- tq C? % ý: -4 z z 0 

r I 'T r-, , --1 
1", CA D, 0: 1 M M 03 Ul- C-1 N LLI U, U, z 

U 2: 11 U-) 0N co 110 U'ý L- M 03 C-4 0 Iz lz 

LL 
-j 

<[ 4 ý*0 0 * # 0 * .* 
0 <E 0 CD LLI a. 0 IT ol N ca C-4 0 U'% IN 0- N L. -I 0 C-4 co N0 -1 CL cr, U, <E 

L) I Z La ! 4,1 CO Cý- -i ! 4l %0 ON ý-j 
-46 -0 ci c- -. 0 to , -0 m I u 

z LI-I :3 0) ul V-i --i C-4 C-i C-4 F-A 1--i to -'r !., -I t. -, (,. j ---j C., C-4 4 um CD C. cr-I 
3 z I, e -i ý- z z S: wl 
0 <1 CD :3 If ,C 

cri 0 uz ie e ! 
ýe W F- - L. -I ýc <r : E, 
<E z: -C r ýe U, clý W LIJ ý- Ld F- L) U 41 F- 'I- ý- 7- * ce- !::: 0 
Ix 4T Li C. (P, M 1ý4- I-- 

ýT4 r LL U -) C-1 z 
f--i Ld Lil uj II I I I 

LU uj 1: 4 1 1: -4 ch I ELI 
m m 0 z ý- 0 UIa 
ý- ý- r 0 4T ol Z 0 W) 0 U") 0 U -j C. L, 1 0 L, 10 U '1 0b1 00 -T, *.,, e C5 

- -i C-j 

< 0 -r-4 -4 NN rql M It Iq b". ) U-) so No I'N, I'-. IM Cý- ) : ký 5U co U) GO 

-A46- 



ro -1 -.. 0'- C-4 m ---! ---I ('-j -1 LO, - 'T 
r, -0 v) If n Vý q0 Cý, r_q -o --i CO .. 

0m CK 0 0'. M 

C-4 rll, -. 0 M C- OK 'C: C-4, M % 
m 0ý1 %0 m 0 co Ic No C-3 C-4 0 -1 C-4 M V) 

CO Ln -T IT -ql IT m m 141 m IT 4T IT IT IT "T IT Iq 

co - -3 C- -4- U-) rl ;; r rl, -0 I'D IN - C M. 

co 'o -cr --rr C-4 cI C-4 C- I-) -, C, ýq C. 

F.. v) vý -T r-, 
%-.. 

- v) b-) ri T--i C-. C. -Cr C, - 

1 -, 0 0 * * 4. 4. "+ *. - # 4 -0 
rb., 

C: b-) M U-) C-4 rl, Ls") 1-7) 0 u, "', M 

(D m r-,. -1 . 4--1 --1 X. - co 4 - N) C-4 
4T 

co 0 -0, -q -4 -4 C-4 6 r) i-el 1-1 ro r-j C-1 4 -1 co 0 

M Lf 

m F- u 
:3 Ld 4w. 
0 r z U-) 
-i < 

:z -j 0-1 0 ILL M ý4, U'ý C-4 b-) N, IN r. -, '01 rl-, qq- 'T U-) ! ý', 
CD 4x 1, -. 0 -, cr C. " C., - 0 Cl-- N0q M "T q- IT r4l 
1. L L- EL U7, 44- C) IN b) m -C. 0 110. - U. 8 lp, 

z -r ** * * . "'41 lqr 

Ll j lk 0M C-j N C-11 CO 

%0 Ct- 0--) 'T N 0 
---i r-0 ri NO ON M NO 00 1'4ý 

r; C. 
", 

1q, C, u-, 110. 110 

Orl CL ý--4 UO ýq Pr) b C-4 N u-) - qr C. - --q (N C. t") 114, 

0 r. r) I U-1 1,71 :3 
LZ U -1 4m 

r_q LA -1 111 Lil: 0 
z ý- CL LF-I z 

LU, 
1- 111 ý-4 

x 1=1 0 1- 
4T 4T UO 

Lli ix ýe 0 -r Li 
x ýa <: U-) ý- ý- N co co m -0 Ul) co n U') 7-4 co N co co 
J: Q I'l LLJ LD Ol C-14 4T co C-4 so 1.0 -0 0 Go 0 -0 co 0 

1 ly- 3 I z Ld - IT u; m ON ') -i -.. 0 -1 
1: 4 LLI ýTQ LLJ -, b-) N N 0- 0 b") 4T 0- N Cý- N cl- 0 b-) 
UJ LJ ly %0 0* 0 0* 0 40 0 * 4- # 0 * 0 0 

i- -j F- ez 000 -4 1--1 M qr 0 C-3 C, J 0- IN 'o Ul Lf) bl r4 
IT a4 0 Ul Z. F-I C-j C4 Cq rq 0.4 64 C-4 m C-4 c. C-j C-4 N, N o- 

-i 
z 

=) I <r_ . - 
Ll Z 

1: 3 u V z 
<1 ýý <1 0 
u -i CC U, C-4 0 

w &Y4 CL IT -ýo 
w 174 < 
Z: C) LL I N co co N 

L) m 100 co 0 U-) 

U- 
-i 

m o o 0 0 ; 
C 4T U") 0, LA- a o I..; N lr j oo T-4 mo o 0 t 

, 
0 0 : -ý. 0 

u I z w 1:: ý r) m -%: r -0 co 0 (1-1 u) CO (N M 1. 
u) 

1 C. 
4 

0 00 
-ý 0 so 

z ýý ! LI-I u) In C-4 C-4 C. 4 F-4 m mmm --: t m to to C'-j C. -j -T 3 z I"K 
C <E CD i- LL 

CD 

<r m 4T r 
x w u u 4T ý- 

Ix ý-f Lij 1-0 
134 Z LL Ir) CL z 

1-4 w w 
W LJI :: ý I 1=1 cl: 1 
3: X 0 z ý- 0 

- - " X: 0 C Ol Z 0 U-1 0 U-) 0 00b i 00 0 U ) 0 b .1 0 0 
<r 0 -4 4 C-j C. j MM 'T 'It W) U-) '0 -0 N. N 00 0'- 

hi 

Z 

U, 

zz Li 
0 LI-I U-1 Z 

LI-I CN 
CO L. L N 

1 174 
L'i z 
M 174 CrI, 0 
f- 1: 1-1 u 

F- F- Lul 
U- la LL (1) z 
CD 

C) i- 
0z 
Z W, U- UL z 
uj -j 00'.. 
cr-I I'e 
ý- ý- 1: m ý- 
(1) " F- i- LO 

z00 
, _-I zz (D 

wW LLI Z 
I-- cc 
<E W 
-j CL U) a) <1 

u Z: 0M ir, 
-j ý- zz Xq 
<r U) 1-4 1-4 
UzX: icý 

LJI CcC 
LLJ : Ef LL I uj 

LL) 
CC 
Ld a 
m :4a 
:3 U) `, ' --i C-4 

W U) 

-A47- 



f cl, 

r-. ý 0 

un r, 

CT W% "I 

4. 

Z_ rr --., C.. -, ýý; -- r, : -'.: ': .. 4 ILrt .. "'! ý, ,t ý-. l : -. j .II r . 41 I 

r V) 0 v- U-j 0 -'r ri U-) ýo C. -I Izr .: -: ni 1, ;.. - 

un J1 rn 11 r IN 
Un Pei 

DO 

Cf 

LJ tc uý C) j 

'1" 0, r, ) U-1 r ., r-i r-i C. 4 c4 rl rýcj r-! -J. L%-, *-) ý) 0 Li 
LJ 

C) 

z 

_. j _j 

rn 
-A f 0- <1 Z 

L U 

C L_j L 
0 Li L 
7., ý. - - .. - . -. 7y !:! !-I ,-; 

Ll 
F- ý. -_4 

<I :3 !: n r; I-D 
C. 

: %.. %""; + + %, ++ * * * 1- 4 ++ 4* LA.. L. - -1 

Li E7; ' 0 %ýn , *% rl, r'. 1ý C.. ^.! 'r,? rl, rýC... 

% 
i 11 r,! - f, 1-1 Lj L-11 

-r--: CNI C. 
-I 

CN C. 
-I L. " 6-2 

Cý 0 -Y " 
_j z Lr to 

Z 
L) 0 

_j 
:3 

<7L 
u _j C. -I Lj 

I U, -, -0 71- U') C-J -4) z to CD 
W " <1 r, C. j C- C., M r) :1 CO 0%. CA Z Zv U 
X C L_ 0 Cl C. I. -I ? 'Iý U-) V) Lul UW 7- 

1: CI-41 
. 7- ---. j -, 11 C,? - :- cr- n- !N CO ý'-4 0 '*-ý : ý, - P. i; -. - C. j en ", I., 

C. N i% ý'.. It 0, % : . 1ý 
: 
": f `ý < 

L 
Lo 

z 

C < 

174 <[ 
Li I- Lj 

le ;D 
LOI 

L 1 
J 

L, U Li 

0 Li ý_ 1: 1 L.: 

00 

,[0ý r- -.,, r,. ý ! ý-: , . 
n il-ý ,:: ý, ý', ý-ý 

u 
0% 
r-f 

H 

N 

-A48- 



CA 

LJ 

r -. cr r C) C'. C' C r'-. o 
c' c. J cN'.: *.. *.. 

r- r" i--' i" 
c" "-: :rr 
N:! rrr ! "; 

nc. 'c. -. 
�--i: -. 

f' 
"""+4. "" 

I- - ... .. � . -' 

1: 1- 
- .. j CJ '-i 'J 

) 

Ic 11. 

a. ' 

H 

I 

Li C CO U7 0 U, a 

LJ 

cr 'D 

Z 

rD C. 
- 

.0 
L- Li 

Z 1"q's IN, -, 
D C*- 

.1ur 
r: j 11 -) P. '% 

zz 

rn 1. . :.: :. ". -Z 
LD L. - j C7; U Z -0 v 

A- Ld >- LJ C-. -- cl L- r4 
L 

r 
1. Q: --. 2 .ý z 

Lu Cýý C 'D C..;! C, 

Ld 

Z 
u 

_j 
: 73 U Z 

IC " <1 
Uj llý W 

z 10 C. 
Li C'. ez ; li z C. 

-0 
L! cl, 1111.1 0 V 

CN 0 N C .4 0 0 N 
N! Czr rq n. -I iz; r.: rn 

%-e 

L) 

z z 

0 C. 0 

Tý A -- C. -7 " 74- : 
- -. - -. ý- -t- ý. - : if ý- f---! 

< c) LD 
Z L Y) z 

ýCý LJ 

0 U-) 0 Vi 0 U) Cl ul 0 U-! 0 u's C., b-ý 

-A49- 



b-, C-11- CO U-) Ul V) Cl- 
co r CD c N, C. 

0 
h) 

0* 
0ý, 

0 
C- 

++ 4 

0 "0 0 h) CO CO C'- 

* 

r% 

. # 

*-4) -'. -1 

* 

C- 

*0 

0 U-) 

00* 

-r-i 4T. 0, 0 

mr, -4- "'. 4 C- N F. 0 -'r p-, r, -ý) N F, C--, r-,. C-4 rjý 9-; -j C:.. * CO I'N N. NO: V! V) 110 V) lin 

N. 
--i 

C':,, n q- -'r Cn!.. r rcl. r.., -. -. 

rp, U-) r4 J C', C-4 0) C. 4 
.0 

1-ý C", r, () r -% 

l 5, u F-j a., r, C-4 C., U-) 0 Co. 0 C-3 C: 
I --i 

m C", r-4 C., r-4 m W) r., V) U-) CO C- rol 
r. ý 

C... 

tr --i o c, 0% m No C-- Ir-i '3 0 'r co F-I cl LJI 

U, 0 C-4 m -cr ip, U') V) V! -q: r -'r l') NN -1 0 

U. 
Z 

0 U-1 z 

L. 
- 

3. ILA., z 

CD r z LI-) 11 
0) <I z 

ix Ol L. - Co r! Cf- V) NO C- %, - 
i- CC M. 

, - r, -, 4- 0 0 C. 1 V) t 0- IN -, 4- 0% 0 11WI, ILý r :1 LI- Cl 0 C. 
-C, 

1- 0 C-4 1ý-] U-0 r"; Icr 14) C-01 LI. - 0 T-4 ! l) W 
-j Z * ** * ++ 4.1- !"C. " . *0 *.. Z0 

UJ 

cri 0 M 4q -0. C- N. - U7.1 - K: r IT r, -. N V) Ul 0 0Z 
ce ,L- 4 1?.. 174- CO 0 0 Cý, CO rl-. r, -. r.. U-) r*, 0 -. 0 C-41 C- li") - C N, <r L. 

Cc N SýJ "T rq) r-41 T--! C) N C-4, *T Vý 
bo co I Lul 

czý 1.4 
:. J-. <ir zz LJ 

C) UJI Li cif 2 0 0 L. J z 
z 0 z rZ L. L. 

o 

" u-' Lul L- W. 0 N 
If r 174 0 Ci) -I-, N 
<3: <1 1: - 

C4 
Wi -Z 

xCC. m -4D co CD Vý CO, U-,, q, Cc M. IN C. 4 7- i74 (0 0 

IY4 CL i F-j U- L) 

Iz Iij Ic. U-1 18 n, li) N "0, to 

1: -4 Ld U 
-1 

0 C. 
-Ii 

M 4T rq co 0- 0 os 0 r, N0 LL 4T U) z 

UJ L-1 11.1ý 143 0 
0N N ! 41 0 co C-4 0) U-) N 0 r; b-i 0- 0 m Ld 

4T U 
-1 Crl 00 Z. --4 W) LO V) LO so 0 DO b) ul b") U-) U-) L. --l )_. -1 U m F- m 

-i m z 4C 0 

I C 4- co z 

Z 43, , ": Z Lt. L: Z 

-1 
:3u z LLJ 

-1 
0 0 LU 

C" C. 0 t:, _, 
u 

-i Ix Lli M 0 m 3: 1- 

ui 13ý OL rIN C-4 W ý--f ý- (. 0 
LIJ 174 C z0 co 
=: C) LL- 4 10.1 -10 m 0- 0- Cý- Cý- Ml 43 -4 Co N N 14) C-4 1: 4, Dz z0 
ý- 1: z I U") "T 01- 4T lq- 0- IT b-) 4T 03 rq) D- Cý- 14) Ld W LLI Z 

. - Um 1" 0- 00 0-1 - 0 -r --1 -4 0- GO '40 0 ý- C-,, L,!: ý I:, -, 
ý-4 

LL -j <1 F- # *+ .6 # . 6. ** ý& 04 *4ý < Ld ! 
- I-- : atý 

CD < L. 
- 

iz 0 ul -0 Ci U-) 0 101 (11 %-3 b-i C- 10 U-3 N 
-i 

N. 0 
-1 

CL C. " M 

L) I Z Ld --I CO -0 0- ", q) N mN t-O C. - -0 ? -'j -q 01, 
- 

P,,, 0 "T C, 
41 

Z ý-q LI-I 3 co CS-1 U-) 0 14D -3 N -3 -0 U) U-) b-) bl") IT Irl- It IT U-) uý0 c 
Orl 

Lr 
-1 

:3 1- z z z :Q 
CD <: 0 :3 1 <E Co -i 

X: ý--q (117. 0 L) z Z -j 0 LJJ 4*ý 
ui <1 <1: 

. 41: 

(14 a: < r ý4 -r- 
-L- 

w CC Lij ul I- 

x W F- U UC F- cjý C. 
ix <r LLJ c a4 
mr U-) CL 

bi - 

ý 

Ld Lt i LLJ III 
04 

Ld LIJ 1: 4 1 174 cjý I 

:rm CD Z F- Ln- Ld C: 
F- r 0 'Cr (1) z 0 U-) 0 b") 0 T) 0 U7.0 6") 00 0 U-Jo o g: f C5 . -4 N 

<0 -1 --4 N C. J nM-, T er 0 L--) -iJ -C. - r, -. r', 0) Cl, - :3 Co Z (n iLf') (113 

-A50- 



r. 4 
x 

4 Z.. 

1--i 

Z s": -' 0 
o Ml =1 
12: fle) i- U 
U- :3 UJI . 41P. 

cm Z V) 

-j <1 

_j 
cif 

0< 00 
10 U- C_ COI 
z 
U 00, 

cri CO 1LJ 2. 
cf Lj 
Li Lu cc : 3.0 

z 1'! 0 z 
ý-4 Lj ý: ED " ý-q 
: kf Z I-- i: "4 cl 
<r 
Lil Cf 11 0 - U., 

-C tqý F- 
X4 L-1 0 

C', Z 
1: 4 L. Ll 1: Q. Lj 7- 

L-1 ISE 
<-r I. - CC. 
_j z <: 
:) I e_r 
U " Z4 1" 
-1 :3U z 
<E " 
U 

_j Qý U. r4-1 0 
LU ýT4 L I'll. N 

LU 174 <r U-1 
0 LL- I 

Ll 7T' 
LL 1 13ý F- F- 
0 -a U-) 0 

uI z 
Z i ul :3 
3 ý- z CC 
0 <r 0 :3 ý- 1 
174 1: co 0 
ýe Us IN 
4T :z<= ý4 -- 
w 

ý- uu < ý- 
Ix <r I--q w0 
X4 X LL W) CL Z 

ý--i UI 
Ll UJ C4* ! 174 clý 

3: CD z f- 
I-- r LD 4T 0) 

0 U-1,0'- 

I- ! "', qr N , -, C-4 M r-, C- 
co 0 

-C C) G. 
r, N. r. -. CO U-) "T 
IN "o ul q, -qt 'T 

Ir cl, 0. - V": 

PC--, PC! fr'.; 
r%ql P? 

,. -, 0,0 m c?, C. i co .: I co M 
r-I .fNo --p. Cý, C, cn. co 0 --zr c') 0 -1 --1 r-j M 4: r -cr 'gr 'cr 'cr M 

ti NN r- c4 
cr. MN 

cc: " r r.. Li) 
. (. ... 

-0 Ii) 0 
L') o C:! o c" 
cr t Li) 

m %: D 
b "I N 

%0 10 Cf.. 00 
co m 0', 0 
NN0 

NO . 1-4 C-j -. --! 001 M r*-. 
-r--i C. - 0 so N C- N 

rl- 
7-4 101 14" NO rl-. 0 N, U-) Cý- N -1 11CI 0 

-NI 
0 C-1 V-r 0Nm 4") M; -cr CO, C. - 0 

+*0 ýq, r"., C. j 000 

%0 Cý- rl. - U') - Iq 'T NN U-1 00 

CO 00 0", CO r,., N 
1"", 

b-I 0. 
- 

0 
ýo C-4 ru- ul -r- 

C-4 

."N NO -cr 1,4ý (N r. .4 
C-41 M , ýr U-,, LO C, 

N 
I- ýq- 0- r4,,, 

-n 
h-) 

0 CO C.. " "N0 
co C, In (-. I U-) U-) 

C-j -ýr c-, --i co of', - N 0- "o 

Z. 

r", 0mN. ýqr (,. I -; I, r-. m 0- N 
.- , -, -zr t: r 'T u) N) u-j 'T 'cr ? W! 14ý 

-ý 

c- u-, 
CO C. i 

*+ ei' 

«e bl 143 0 

mi Mý mm tl _-q 

IT r-, t13 r-- 
Y-4 ý4i C. i b-) 

-0 Lt-) r-, _r1, u-) -0 1--1 0, Co r*ý, 
4.0. * -b 6* lb +6 

13 C) m0r, 

Li-, 0 r, r-, j, - cc Co Li-, e r-i r. j ri 0 
-l' Co n CD e r-i r41 i7.11 it C. D ti Oll. -3 rle) --4 re- rl% r. A ILO CO IT lq" 0 143 r-, -0 bl e nr m ti ri rl r-i r-i L1-) 

Lli 
I 

LO 
z0 U") 0 ul 0 U-) 0 V) 0 U-) 0 U-) C, U") 00 
a0 -r-i i CN CN M rc) T -cr U) LO 43 jJ NN CO (), 

1-1 

Z 

z 

LLI 
z co 
0z 
11-41 <1 -Z 

z 

zz 

L: z 
UIL. 

-1 
0 

LL 
LL 

1--4 L-J 

LIL <1 L-1 U) Z 
co 

MW 

M ý- = 
Ol F- 

ED z Lo 
z LIJ L- L- z 
L 01 i00 

Ue) 

z00 

1: 4' DZZ0 
W ul z 

Cr' I: r' t7r' 
<1 U-1 ý- ý- 

M 00 c 
Li 

00 u I. - 
-J 

i- ZZ ST4 
<I: Lo ýý " 
uz 19ý -i U, 4x 

Ix 0 

ý- co mm ý- 

w 
CC 
W C5 
MZa -4 Cj 

3 IU) ;: ý (J) (r) U) 

-A51- 



C-.. 

oc. 0)0 
r rr: rr 

1 .. 

Li) 

0 

N 

.: r. 
c-r". O -'- 

++4. +. 

1Q 

fNr.. 

7--i 
Vlý 

Ll 
.. 

I4 --a 

cc 
cr lcr IC'-' IQ4- 4Z. 11 ! 17 

4 

8 N 

qzt- 

0', iD-- "t C-4 D U-1 r%. % e, I r, CN r" 
C, C 

<j r 
4 1, 

I 
-J 

Li 

Dc 
-i 

r r4, ý U-) r:, f: '% 

CD 

u ("i 

0) 

z 

Cl. 
N <D LO 

i-! ý-: 4. * 00+ 0+ 4 4+ * 4* 41 4C 'I I. C. U- 
tj C. 

-C, 
M -, U-, 0) .1 -4 ý-- U C, '-.: C-4, ,ý C, T- r-i 

r) 0 0 

U. , '. 4", 1:.! - 1, -,, U-) 1.0 U-3 Vý 

- "- I.: - 
:n 

Z 

z 

Uý 2-1 

_j LJ C. - 
C. 4 Lý- 

Li U "T C: -ý zz 
0. ýj OD 0-, ' -, o 0 iLý! 1.1 

4ý : ___: iN. a. c, b-I "ý3 ", -4U71, D, V -; ý-- ,0 :.: !% %ý m . 1% 

C. C 

CD <r 

z Z- 

Z lz 

LL' 

L U) 
Li L" 
. j- -: - - Li ý L-1 - . 9- 1 

0 U-j C. U-) 0 U-) U-) U) 0 n0 1j) 00 :3 C. -I CO Mj 
-1 "T 'T U U'ý r" r, c", C, - 

-A52- 



Q 
0 
CN 

H 

z 
p4 

-C 
a. 

i'll 
LLJ 

U, 

z -e-r 0 

0 D-. i 

F- CD ex 0 
LO LL L'i Z 
z GO -T- 
Ld V) z F- 

ez -D 1-0 

0 =R 

Co Ld 0 
Z IL 0Z 

UJ W, 
:: e Z ýX 
< -e. '- :30 
W IZ ýe 0 Lli 
lZ < <1 mI 
X4 !L Li 1=" 

1: 4 r- Ld 04 
A- 

Ld m L-i F- 

< 11.1-1 (10 z i-- 
_j =*C Z It 
:3 <1 
U -C 

U C-0 

u -i CEý Lil I., C. 1 
w 13ý I:, - z C-4 

Ul C4 <r U-) 
Z: 0 LL - C. 
ý- rrMI 

48ý L) N 
UL 

-1 174 
0c If) L- 

u 
Z 

z 
C0 10 
Z F-i z 

ýe Ld It, 
CmCr ly- :r 

LLJ ý- U L) i- ý- 
Crý <E ý-i Q) 

04, Z L- U-1 . 4; - 

W LLJ :ý: <1 
C) L-11 
r0 C-1 U-1 

C! 

----. -. 4 U-1 Vt r) C. - T". C. 
:r rl . 41 0 CD 

IN r% f") C. I., 0% 

r, ') 0 
IN 

---i -f 
N 

C.. " cD0C. '-, I'll 10 NO 0 CIj 

raý. 10 r,, C-0 0Nr, 

to C'. J r-I 
Co 
N 

01- U-) 

K0 b7i c. Co. 1> 0 
##*#+*', V- " '. (. I +0* . 0, +0 

'C C"- U-i - -r : T' r-. !N U-) Vý 0 C'3 0- CO r,. 
-. 

r, 
-. 

M0 Cs 0 C'-J 

Cl Co rl-. 4. -1 -q- iýl (A 03 - 'Ký, -i , 
-. j rN M -T V. 1 

C-4 -. --i cr 01. r4l, 
0 co r-i T-, -i Ln. r 
a'! C. - bý N 
r-j ýr C. - la-. 1 o 

-, Ll *40+**# 
r.., C) r4l N "; r CA "T r 
---1 40- 'T 'T U-) "Ll ID -m" 

r. 0 U-) -ýo -ý'j -4 U-i 

r-, o vi o, c-, lin o Ull r... "T -40 -ql -t N. 0 
01- 140 o -r-I Cl-l ---i C*. i 

14) U-) C: r L-) . -0 0 
r-0 M r4-1 tq"l M ýi 

NN 

N U) "o 

:-; 0M -0 N U-) 0 Vý rl-. 10 CID C-3 0; -4) k-Ij N r-1) 0 

z O'll ! qý CO 'IT C-41 M r, 

41 IT 0.1 Mj 0- --n, N) ---: 0ý, N, C-4 

.1-v 44, I: r !, I) MM r1l) C-11, C-4 V) 

0 U-) 0 U") 0 U-) CA C-1 rq) 'I'm) 

C. U') C. U-) 0 U-) 0 U-) 00 
"T I-T b7i Oj j-', -0 r'*., N CO 0, - 

z 

0Z 
1ý-j <T z 

zz 
0Ui Ui ,Z "I C. 

-I 
z Cl 

Ll LJ CO N 
G"ll L-N, 

L- 74 
LJ Z 

; 74 r. o 0 

L- lz II rl"; z 
0 

mU U-1 

on 0z 
Z 1: 

Ld 
-j 

C, 0 U-1 
"r, "r, 
F- 
0) " ý- ý-- co Z0 Co 

Dzz Ol 
Ld Ld Lij z 

<E 

0 cri 
zz 05 <1 LD ý-i " 

uzi:: ý ýý I 
w -C 4x 

LLJ CC ww 

= ý- CC cjý 

F- LO Pý ýY4 

WI!! I! 

wc 
I :: ' 13 -4 N 

c_n (. n U) 

-A53- 



4 

H 

p 

4 V.. 

('. �l 

. ei 

r 1?, 0 
0 4w. L. i I-, 
Cc fo I-- 

en r Z lf-j 
< 
1: e-: U) 

o <r m o 0 LL C- co 
z 

C-C <i: 
cri (n iW 1*:, 3 

I'll, II <: 
0 Ld Wl '-*ý' :3 0 

ý- 11. (. 0 z 
U >- Ii i: 
z i- 1=4 E. 

<r Ix er: 
LLI Ciý ul 7- Ll 

12 <1 a -q- X4 LD 
a, Z Li 

1: 4 L-I I=. 1.1 -1- 
LLJ U 

I 
< Co (0 ý- 
_j z 
U Z 

-1 
3 u z 

<r 

u 
-i 

Ix Ld N U-) 

u 1 X4 111 -0 NO 
ul 1: 4 <1 

CD Li- I 

L) -T- 
L. L 

-j 
4C ý- F- 

0 4T LI-j CD Li- 

u i Z 

Z 
ý-q I uj 
i- z IY 

0 2. LL 
W 0 LIJ 4m. 

uU <r F- 

Cr- <1: ý-q Li Lo 

co 1: LL. Ll') i'ý z 

ý-q Ld 

Uj Lij Iý 1 C4- t7r 
:c C) z 

x co < V) 

C. ) 

U") r". 

N 

e -0 cl- 
r1-. fl-, r. % 

c-i c-- 

C- CNI 

oN --ýD 0% IT 0 

Lri 0 C-4 m 

Lin, výC. - 
V) D- C-D 
C- r, -. CO 

N Cýl 
-C-7 IT 

--ýo -0 .. 0 

No C11- 0 
Cl. - 

4T N 

0 4. # 
0-1 0. 

- 
0 

C- NN 

m lqr U-j 

--i C-4 C-1 'o 
--4 C-41 IN C% 

CK 

N. rl., -7--! --4 C-41 0) -10 0 Vý 

r'. 'T U-) !" C- C-4 b-) -0 
*-0 '-0 -0 -0 -0 q), N r,. N 

-10 L, -1 tn, 

10 0 Iqr 

m r" Co f', ' rl K, m C. i o' mi r. ', b) 
r. i j ZO 001 0 fi ttl Co C. i 0) 

ji 
'-, 

?, -, 

Ki j-) 
0- r41. Co ci 10LL 

** ri e ýK: r 46 
LO r�, 0 0% 43 e CO * MI - le C'-4 üi l> N V) 
ti -e N4 j -0 0 -0 C- ý, 0 r-, 11 b71 e 8>4') C-J C. 3 %0 

C: 1 1: 0 No b') e fl N --4 r-. - r-ý, --, C-J Me b-) 0 r', 
' 

Oll r4l; rl. M 

C-4 co co U-) 
'T CO 

0 10 0% Cl. - Cl- 0 
ý-_, 7- M to 14) q" 

er 11 rll% 
"q Ni le 
-3 e Lt) 

-ýo V) IT 
V, 1" X. 

os -3 IT 
-C: r IT 14, 

CO 'j-j C-I --i 
. -0 t4ý U 

%0 0% IT 0- 
0m In, 0m 
qM r-j C-4 40 

Ili, r*, N V) 

10 U) 0 --1 N 
*000-M 

C'. 4 ,- 7-1 T--i -r-i U-) 

IT 4T IT 'gr IT -4 

r 

eel 

z 

QIJ 
u 

0Z 
N<r- 7Z 

Z 
C4' 

z 
0t 

--i 
L-i Z 

U : 
-: 
ý z0 

L-1 Ld, 0N 
M ! -: IN 
WZ 

LL L Uo z 

LJ 

F- 0 
0z ED 
Z Lul IZ 
LLJ -j 

E5 o --,, 
ý- F- Z: -1 ý- 

ý-- ý- 00 
zz (D 

LLI W Uj z 

-i 
CL U., U) 41 

-D 
III 

u 2: LO Ol 1r, 
-j 

zz IY4 
<: " ýý 
uz ýe * 

-ý' -j 
W< <r 4X 

ut c 11 wwý- 

m ý- Of cr-I 0 
i- (JI) mc -W ý- 

Cý- C-1 14) IT N C-4 Iq mN 0- IT 
NN U-) , --i so NN 110 11 U-) NN -cr 

IT b") 0.4 0 so coo 00) 14) 0 C-4 U-) 44" 
ý**+*0***00.00 

Cl 0 CP- 0 4T 7" T-1 10 co IN co NO 1-4 1- 4T 0 C- Li-; 

: ý-, m IT N 0ý1 N W) co IN IN C-4 Im D") r1 01- N qr -41-- 
W 00 IT IT 4T V) U-) V) %0 -0 -10 V) U-) U-) IT 4T IT 

IN 

wi 1 
CZ 
w CN 

0 b-JO Lt) 0 ul 00000 un. 0 b) 00ZZ CD C. J 
0 1-4 --4 C. i r-4 tl rl e Kt b-) 0 %0 -0 r%, r%, 0) Cm- :3 Co Z Co (10 U) 

-A54- 



CQ 
r-i N 

H 

D :, 7: 

bl; r 4. 
in -. 7:: 

b b I.. -. 

M C: ý* 
- 

QIJ _j 
0 

Cf 

LJ 

i ff 

ULJ M, 
z I- 

a :r 0 
Ll I" 

I F- i-- 
14 IL- L 

174 Li 
L 

T LO 1-- 

I'J 
-i 

I: f Ld r-, U-i 

u I: Q . 4: 1 

bi 174 <: 
0 
r 

Ll 

D0 
CO 

17 

i- U U <r 1- 

1-? " <z ý-- Li 0 
LL 

LJ LJI 

r CD, <-I 

T, t-l 
1: D Cý ,. In M 0 zr i. 

V) C, r-J, 

L 

L. A- 

J 

L 

1: ý 10 
u 

<r U- 0 

Li 

Z 
: Z- Lj !: L- '7- 

0 f--i 1- F- 1,; ý 
7- ý? 9 

,: -_, :DzZ CD 
LJ LJ L-1 Z, 

-j uo LO 

U 
1 

. 
"7' z ;4 

<T' 
uz 

W., 
L-i IXI Li L--I 

ilf 0 
LO. 174 m 

C. - q-T ON C. - 0 r., C. - b-) 
r-1) 714, 0- C. - N. 

CO N 1-: 1 %T M 

t, i rel , Zr --ýD , no -, r Vý 
M, fl) 1791- 4T 

C, D 1-4 

Cr- 

U-7! 

-0 
C-41 C. 4 

C: r 141 N. 

L. j 

0 

-q- Tj 

-A55- 

UJ i 

« 1) 



0, C- CN V.: -I 

Vj r', C-J 

C) -. 43 

"ýT* 0 1-1 lf) ýD -0 C: ) 0., r") CD '-0 
! 4" ,) IT c". -r 0 co F-, ID r-,. 1 4:! ..! D I", c 

Ll Cl U-j U-) 11-1 U-j .,., D No r*. -, 

u 

r-,. -o r%, 
.o . 4) 

IN 
0M f'-. U-) C-4 C) 

0 CED 0) CA 

C- 0.4 1: 10 'ýD LO (D CO C. " C., -ýo 
Li C"- C-j r,,. -t, C-41 C-.,, 

Wb -cr I-) IN 0 L. 
Jl fit 

r 

M 
r <r 

Q 
LL :3 gal 

.: 
3 1: 4 U t t4ý U 

"r-, ON rlý r"D OD 0 U-) LI-I Z? - C-I 
4.7, 

LD L- L-1 CC k-.. j U-) C., z 
z n 14D f, -, 'Cl -M- C, 4) C'. 1c, U-,, . 14, r-0, .1 
U (0 b"I I- CnC 

2Z z Z, 

u xZc 
rn z LJ LJ Cl N 

L-1 LJ ciý 0 LL ýN 
Z 1- 174 -Cr I. II 

< < C-0 M 11, rq) -, T ; Z-ý T*-. "o 11-1 q- --i (N 43 -t C-4 Ul " i-- Z 
i: f L-ý (Ij C. " 100 U-) 94- IT-Ir r" -01 0 1.01 U-1 U) - 

-C -C 10, L: - IL -'I, - 
co %0 4zp* U') 10 17-D t r. -. rl. -. C-4 

U-) 
L" 

r4 I- UJ 0 C-1 --j '0 -n. 1-1 C, r., m '43 v) 
-, --I r-,. W, 

CC I I. I N. 0** *00 *00 44+ .. r. () U. C. Li-C. I z 
174 u 14 'r 7- C; -3 0, t> 0. - 0 m -0 c". -0 -; r N --i U 
U, L-1 ý7- 1-11.11 U-1 

LL LO z 

_j 
Z :c z 

-5 1 
ex z Ldl L. L L 

-, 
z 

L-1 P-4 1: 1 1 1-1 0 

- 
U 

-1 :3u --, - 6-lz EE lz 
U _j Ce Ld W F- 01 

L11 I: Q CL Z NO IT 0- C-4 f") Iq ('-j c .4 It M CA 0, - K: r z00 

L, i 1=4 < 1: N "T N r, -, U-) --1 -3 1" N -. 0 1 V) rl-. rý, - OT C4 Dzz 10' 1 

-T 0 L- - -- N Ir U-) C-4 0 '43 CO C. 0 CO ý41.0 C-4 b-) 47- uj Li Uj z 
u 

14"] C; V) 0- 0 IT -3 0) iN C-3 %Cl --i T-4 IT 0 01- U-) <r Ui 
L. L IT Pl-- C- N Ul Cc C1.1 N COI Ul C-4,0- %-o 

-i 
C-l iý) LO 

-ex 
o <r U-) L" -cr 4 -. ýr v) b-) 

iv5 'o 'D Li-, b-) u-, v- "Cr N L. 
-1 

u Li 0 On cl-I 

Z t-. i M zz 

:3 z 4T (. L-1 

0 a0 =- 0 LL u z ::: ý: ýý -i Cl r ý-i z0 Li C <T. -C ýe Ld F- -- L. --. ' U-1 ! 2f L-11 U. ý-- 
4T -I- <1 I-r 

- 1'- -2 
- 

-1- ý-- C-rl Ce-, CD 
LL, i 

Z L) Ll ý- ý- ý-- r-l) jX4 I: Q F- 
CE: <1 -i C. -) ýn 

LLI U-) z 
UJI Li 

LJ W 174 el L., Li 3 
a: 17- 0 A- U; ý- Cl 

r0 CL 0 Z 0 b") 0 b) 0 6") C) U-) 0 V) 0 V) C, U-) -, D C> :3 U) :4 U') (f) G-1 
C. 0 -q -4 (N C-4 M tq) c: t cl' U-) V) --0 --0 N C) 0- 

. -ik56- 



"0 1-: *- r-.. C-, 0'. 0% vt r%, 
L - . ) C.:! C) 

r No 

U'l 0'. N. -(4- 

! -i F, r-j, 0) -: r M 

C-D C? ý, b 
Li # T. -ý 001 M Co N rl. -% :: D U7. N !. -. " co C--*ý C:! 

0 

Li 
N. 0 li') ---f C". C) --i Cý, -: ý Ll-ý 0 r... 

M .1 C-i C-4 K C. J 

. 
Z! 

N. ri rel t<7i : '., i CX r4-1 r, -. 
7- j <- 

i -r OD 11-4 N 
lr _ . 

1- IZI L1 izi lr ---i M ON ol cr-I -r 0 U-) r--j L. -j **. 

z 
** --1 4:; 4T **. 

CD 
U- NO -0 -0 i:! 

t-o 
Z 

z W 
rZI L-1-1 L -1 -2 1* 
z 

Wl' 
! Z! <1 L 

2, ! -0 L 1 C. LI C-4 co 4T rllý N r. l. r. 1 r.,. - I U. -I 
L. - C-'! 

- CL UI qrt 
C-4 110 U 1! ',. C-D Ln 0- qr -. --i Cý, c", 1-1 Cý, b-) 
f ,, 0- b- 

1: 4 0 

IT4 u 

C 
. L) 

1: 4, 

L 
c -'r -. 1", co 

-il -,, b b 
L -a L- cf) z 

F- L. j 

C LL 0 .;. - 
_j z ilý -e- CD 

r r% z 
Z L. LL 

L) 1ý 1-1) z j 

LJ 
_j Lt LLJ -- 
uj CL z -471 

Lu C - 
-cr C-1 Cl. - ON C. 4 M F- 

00 
co 

4 
X0L L-- [" 

U-) 00 h) 0- zz LD 
. , ý- ZrN. ! 

Oll NN 10 N 0- rýq t. -I cr, N. o c--j r-I co .**00 W LIJ L-i Z 

I L 
L) : 

06#*0#.. 4 

-i 0 "40 V) C C. ! '-. ? 4) N. C- PO T"-. CO 4D 0L . ý- c-', 1:, -, Crý 
U., " ý- 

ý-i 
-l 9 4 r<", Of 0. M) %0 C" b-) 0100 '-0: t, J ll , , L- 0 LO - C. - 

Ll iI 
co l qý 1q 1q vb -1 Vý 140 a --C. U-) Lin V tIO N u 

II Z u _- Co 0 IXI 
3z i- zz :Q 

Ic 030 La - 

z L) Z ie 

C -r, <r z I: c = 

, 
L Lw 

x w i: - Ll U I-- 
I 

z ý- CC X b 

Ix <I: " Cl) LD (, -) :Q 
z 13ý ZL 

-I b-) z 
w 
A# U, Lo 1: ý Ic cjý 

0 Li o ul a 
1: cl . --, rull Z0 U-) 0 V) 0 U-3 0 U7, (D U-) 0 h-, C- V) 00 

2: :4 
3 Ll 

C --I 
"-, En Ul L 

, T. V) L-j -0. --o - 

-A57- 



, .. ý r?, .. c r,., '. -2 -- 
N C-41 ri (7) 

IJ 

C 

0. -. 

:r 
Z 
r: i ý; P. L J: 

i- 0 

1.: 110 

I-D LJ FT. 

D 

C_ LJ C--: 
:z 

Li L 
Ll 

U 
i-: ý z 
<r 

-j Ld T Vi 

Ld <r- 

-T 

u ' 
-a ii 7i 2R 

0 

1ý U-1 F- 

(J C. i- 
-a LJ 10 

W) 

Ld W 1ý 

(N 

t. 

C -. 1 Cl 
.! '. 1 C., I U 

ILI 1-71 

U- 
Ll 

L 

! Tý -4- .. * ::; 77 
71 

bI 

! 'A 

LJ 
-'r C 0.1 F'-% CA 1:;:; I'D 00 -Cl 0%. C! ) I V) 

i r %. % C! C - : ýý -- , Z! - -cq- ;- ý) i Lt7, . -- Z: i rr N' : ! ý-: ? "! ý-; -l ý--: -- - = = - , . 

1-- 27 

Ld L-1 ý-i 

ýA 1: 0 b C. 
-I 17-4 U-ý 17'-ý C. ) ID 

03 N0 N AT ýD -r-. 
ci L-1: P-N Un 

1 -1 <T 
I C: " Lin - 

ID, U7. U-) C- -0 U-) N'j, M, ! %, -I r, ": 1L 

.. 4- L LI LJ 

U 1: 5 
1 b 0. b -)0. L -C :z ýz 

:3 il: ý 

-A58- 



r, :: -D : ýD 
77 

Lj 

7Z 

7 CN 7 

X 

-A59- 



. - v:: -. r.: z. - 
24 "-- .. -.. ". _� 

r 
I . 

_: 
. -: - ;. - 

: 
r- 

-. 

c. ioc" : ) -i . .: ' 
C. C. 4. ++ " 0 0 1- 0 " " c. 

Q 

r,. -, 
C: 

--D C C! 

D. 
'41 ! "'. 4 

-: r 

:: D 

i,: i -4 

f--t 

I'L 

J 73 -2 

Lf C" Ld 

L: f KZ I V) U- C. " -'r 

D -:: r 

co, 0 71 r*. j "A Mi 

... z -'r v) -01 b"! 

7 

L-1 -j Lij ý- L. ) 

U 1: ý -ý'c 
i 0 '- . 6% L (_: IX) C-4 C-1 r., l '. 4.1 D,.! ýi U-) 

+ + 
"D rl b-, , Zr r,: 73 --i r-N '-i-l f', b7' 

- , E5 , r- n ý: 
ij- e:, b-i : .. 

C- i el-41 . -0 

Ld 
z 

c-I 

L. 
-I UJ 17-1 : -. -7 1- 

C: L 
C) !, --I V) C L 0 U: CD 

71 

7- 

4. L 

1: 4' :: D Z 10 
U Ll L, I 

z :z 

C: ý Li Lj, 

;: -4 S: E4 

I -' 
- 

TLr"1 

-A60- 



,T ftý. -.. e CO C- -4. '; 
--4 1:: r -0. ru- IT -ID Vý 
b3 r', t, -.: C-., ' 
Co 

-- ---i LZ-J CD -Ir 
OD M., r, -. Li-ý ifý r-, 

, r; 1. -: 1.1 . - 
-, 1: 

-; 0 1: 2-) in li j 
L.: 

zi-; u; 

-9 m' 

if) 
+ 

4 
(In 
N 

m 

k 

0-W; : If: 
LL 

16 -E 7--z i-. -% 
< 

0 Li- I'. U-1 
z 

-j- 
L fr. 1 

Cif <r D. -1: 4- 

ID LI-I ILd 3. (_: -. I 
z 

Lo 
ME ! Zý 0 

< 4x CO 
w 9-", z C) 7- 1-I 
cc << -q- ; -- ý- 

L. -I Cl 
lz z W! 

L-1 Ow, UI 
LJ F- 

(C 
-T 

-0C. 71 ý- 

-j 
:cz -ex 

<1 
L4 

-1 
:3uz 

<E 
u 

-j 
Crý us N L") 

W Oý CL V. t rl-. 
Ld 174 <I: U-) 
m0 LL 

410, u 

U- 
-i <1: F- ý- 

0 <: b") C-1 LL 
U! z Ld! 

z Ld :3 
:3 f- z CC 
CD -a C3 
C4- X: "W Cl 
le W F- -- 
<r m<x ýe 
w I-- u L" C F- 
ix <E i- LLJ C. 
LiQ z LL Of 111 z 

1-4 ui 
wW 174 1 174 CC 
MmCz 

1: 0 <r L") 

CO r.,,, ., 0.4 -., CD 
0 M, Vý ! 'I-. rl-. 
C- C. 

-I 
00 

0) co 01- MN oll 

C-41 MY, IT C, rl-. -r 

I -: P U-) N rl-j 114-1 

--! --.; Oo c I. C- !: ý-- IM C-1 
so r-l 

, C- --0 C-j 1C... ü3 

t4-! -! 7--! C -i fWý ý, 3 r. -1 r, 

N r-I I:., *- 
+ 

14) U-1 0 

-r cc 
, -I C IN 

Cl. -T N 0- 
131. C-4 ýqr rxi (, -j N b7i r, 

N 4T 
V) C- C-4 r-j v) 0# .1 

C-I C- b 

I 
r, 

- 
U-, C-4 Co 

-. --I -T cc v) C-4 c, v" N 

.1. --i C. I I-, ! -) -T uI 

1.0 C-4 n, --, r: -i -ql CO "_-: 
CO C-41 "', -. 0. 

U7, m ii-i M U-) lqr 

Z. --i N 10 --n 14) N rl-l 0 
-jtý -j t1o Mm IM r. 1%, ? I-, -It 

M 'o 
-C Cý- 
co C", 

CL-1 
-T 

co C-41 im 
fl, U-) 

0 No %-C) Cý- N 
PI) ! 4-31 

r. ", ?, 0) M 

(> b) ttl CO rl --1 141 CCI r4) 0 0- 0- _A 
rlýI IIT 0 01 C. i C- C. J 0,0 l' f', ' 0 b-) 
CO -i e0 Co e Co 0 Kt --1 Co c10 

6 4. *. * lb **... e. e 

G00 r*-, bl 10 0- r-% 0 r, -I c- -3 0 r-% 0 1-0 m li-) 
*, rý, flý KZ' -iD CO 0 rl r, % ! 4! 0 CO %C, Kr M --1 0 r%, 
Ul 0 le gr -ql e Lo-) LI-i Li-i Li-) Ll-; ee q- le IT IT L1-) 

LLJ 
I 

0 
z0 U-) 0 U') 
<r 0 -4 V-4 C-4 C. J 

0 U-) 000 b-) 000 U-3 00 
r4l rl) Ir 'cr U') U-) No 10 N rl-. CD 01. 

L J., 

0 Z 

N <I: 

174 
A- 
C. Lj 

u 

174 
Li Z 

u 
Ld 

U- C U- C. ", z 
0 I-e 

0z 
Z !.! !: Lg- - 
U 

ý-- k- Z -r ý- 
CO k-i ý- h- Cr) 

Z (1-1 Cr 1 
r-4 -_i ZZ Lri 
LU LU Lii Z 

LO (. l 

u Z00 
- k- ZZ sz- 
< (, -% b-- 
Li Z icý 

LU << -c LLJ C-11 LLJ U h- 
JL-. ý- i: r-, rl' CD 
ý- Gi izi al F-- 

LLI I 

1: 1-1 
w C5 
-X ýe C; -4 N 
3 U) : e_ (n W 

-A61- 



m 

I-I 

ýl 

4 ?N 

-r-i 

z 1--, 4. 

0 411.. L. 
-I, 

Iz 

"r, rul L2. 

L- 3. 

Cl r Z 

CO, I <I 

_j 
IX U-) 

4.3r 

LL I's 

z 

UJ cri 

b-I uo LL, 

1.1 
Lij 

er 

Lul Li 10 

z C- z 

UJI - LI I 

ýLý- r ý- :: ý C. ý- 
<I: -a w clý 
cc <1 <1 Iq ý- ý- 
,: lw CL Ld r.: -_, 

z Ld, 

Li m 

U " Z -C &ý 
-j 3u ig: ý z 
IT " <: 0 
U _j 

CL, L-11 N u 71 
Ld m Cl- U-) N. 

Ld 174 <1: 
m CD I. - I 
ý- z M I 

U 

C <I: Of 0 

uI z 

Z ý--l i L, 

3 z 
1*11, 

0 0 :3 F- 
,: ý -4 U) ZO 
:: 4 W ý- . - 
< Z: <1: m ýe -1 
ui ý- u u <r ý- 
Ix <X ui 0 
ýQ ZL -- Ul -,, 

Z 
ý-l Li 

W LU 1: 4 1 1: 4 

-T 
0 z 
r C-1 < 

r, % -r-. 
f-j 0 

rn 

0N h) 
r'-- U-11 'cr N 

UOI .; r) -, I-) U-) 

N 

- CO C-4 
C. -I, N 
r, n cl 0., 

140 N 
Cý- m C---! 
m 00 0 

N ul Cý-- C. " 
U-j q 11,41 M, 

1,41 NMC ! --ý r, 
0 %0 NO L-: . 41 CO 0 Ir N. 7 

W) No --o C; 
N C, ) r*-. 

V-; U-) tlý Ict 

o, 10; C. - M, C-4, 

V) 0-11 1.0. C-4 rl-- 
Vol -0 C- C-4 Lý- 

N rlr LM 

ýI-j N U-) 
U-) cnl 
"N' T--4 

4T ND -o 

K U-) 
U-) rl% 

*T "T 
U- 

N C-D C-"g qTj I-'-, 
r'l IT V) L") ---4 0 

, i) qr I. C. - I-In ('-j 

co ! 4ý co 
T N C., 4 N C-4 ul 
r4l C-1 N 

CO 0.1 I-: "e (I. i r"- rl% 
, e. 0, 

ýq tv", U-; M 4T 'T " U) 

C. 4 0 
'o 0 ri ,: r b-, o- 

I- U-) 6, co co -. 0 cl -3 --0 ---i 
co 

lo 

1.0 Ic, In 
t4l; rlr co M; C-0 t4,11 IT co 

-ii-I 

I CO CO Cý, ,rL : ýý -4 (,. 1 i: %j IN m M; MI "4* t", ) NNN cl-j C-41 ". 1 -. 1 

. qr 0- 
V-4 143 

U-) 00 

M to 

0 r-- 
A: t 141 
Lt-) %0 

r1. 
-0 
le. 

c-, lij le 

Li 

U') 

Lo N 
0 V) 4q* U-) 

, -4 Co U-j C.. " 0 CO N 
rn In t) ri C. ", 11-i 

LIJ 
I 

0 
Z0UIU 
41 

0 
r-I -i 

NM 
0 Ll) C- L, ) C- Ls-) 0 V) 00 
IT e b-) Li-) -0 10 Pý r, Co L'- 

z 

U 
zr 
0Z 

NqZ 
Z 

1: 4 
z 
13 Ldi Z 
C. -I z0 
L-1 LUI r-I t"4 
U) LL N 

C4 
Z 

al LO CD 

U 

L 
o 

Wi 1-1 

T ý- =- T- 
ý- Ln- ý- t- i- 
L -_, z0 

LL 1: Z 
00 

F- 
z0 
_-_I 

ZZ C) 
w L-Li LLJ z 

IY 
F- Z 

_j 
U) <E 

Li 
on L) 

7- ZZ Xj 

U. z icý 
U-1 4T 4T -Z 

ui cj: ý W Li 
T- ý. 

- CC "e C 

ui II 
I r, 
W a- 

:3 LO 'Z 
�-i ('. J 

C! ) (I) 

-A62- 



L-.; 01-- 
M U7. N. 

b7i Vý 'T 
4 W. 

0 
m 
(N 

H 

M- N) ':. ! 

o "-<'- "-i i- rn c- 
*.. *.. **. 

U- 

C-0 U7! "D rl-11 
f) ": - - i- :- Li) 

<T C-:! 4T C: !: C. r-I 

-zr 'Cl r--,. --o r... q, I-xi C.: I Ld CA C-4 r, %. rn C-41 47. r 

C: r. j Kj -IT U -, 7 r, CA C-4 r 

. 
z: -ez 

71 

:3 
IN 

-i 
Ld 

- r".! C. ) -P r*. -. C- '. Cl 'cl .1u1 -0 - ý: 1 
t 1: 0 0 (A Ct 00 ,,. j r-. U--l N rqý CD 1-n -4D C. j 
C:! - -) N. . 4- L ,., 

4 4 0 4. 4 #* Li 
-j 

C-1 r-I C-4 r-j Lin C-4 r. I % -j . Lr) z0 
Z cr. 1 0-- co -q- C. -I U-) C-4 U-) r, 0z 
ul Wz U-I - -1 V -. ! ") r--i 1 -, - vj N <'- - Z 

-tr ----I --F.... 

t77' I. -I ! 0 Li Z 
rn Iff U Cl 
z z L 

-1 
0 rý-j 

? -q U C-0 IN 
% 
-C ý4 <-r t- 

el <r al r-j Co U. z 

Lul 45 rj -q- zt- aj 0 qD 0. - LI-11 rl% 1! -) ;: 4 U1. ) 0 
IZ <: 4 Op. ri co '0 rr, " V- 0 N. 12f 
I: Q L'Ll ip, M b 

-1 
n V) Ir co CIN 0- N Ll I 

12-1 L .1 LL f1l) z 
ul W4 -q 10 N co 0 co -jo . 1, It 14, 

IN) 
?, 0 r , 0 N-1 

LLJ -r u LLI U, 

-1 cz) Z: 
<-r C. z ED ý- 
-i -y- ZL-! C. 0z 0 

Z LLJ L. L z 

L. -I -j 0 uj 
:3u CZ 

i--4 "- L) 
-j 

cjý jb L U) t--i ý: Cil ý 
Lij SY4 CL ZN Cý- V) M M m U-) 0- Oý, z0 CD 

w 174 C L") I, -. IT 0 C*- C-., ' 0 0N 01- 0 "T r*-, 10 U-) ; 74 
---) 

z Z0 
= CD Ll- W. C. ) co 7--f lr: r 0 00 4T IT C-3 0 IT T-4 0) N0 us Ui LLI Z 
ý- z zNI .00 * +0 *4 0 4. + .* ý- Ct 

0 V) 0N b") -3 C), rN o -. 0 v) 
.N 

C, --o m b- 4X 11 

L-1 
-i 

Ll N M %T. -3 C. ) 0 141 NM0 Co . 41 -, ýr re) 
-i 

CL 0 U) 4: 
0 <1 U-) ! U- 'T q- 4T , r4l- b-) b) U-) b-; V) q -cr C: r U-) D uj 

uI LJ u ED 0 c-r, 
Z" ! -, =,. - , -i z z 14 :3 1- z ý <E 0 ý-4 " 
0 <-r 0 a. c 11 L: 

_ uz ýý z -! 174 z ý--q z0 ui .x -a <E 
W CC, U, L. 

-I 
" 

M ý- cr- clý 0 
Ld Ll L) CO IY4 04 F- 

CC: 4T 1-4 co CD 
174 Z LL h-) z L! i I! I 

::,: ý: Ld W 
LU W 174 1 <. r CL I 

Ci Ljj 1- 0 -1- C5 C-4 

r 0 C-. L- 1 0U C, U-i 0 U-) C- V) C- U-) 0 0 :3c0 M U) 
C-1 C-1 M 141 5ý vl- U-1 Ll) -ý-' -cl r, -. ! I-. G) 0, 

-A63- 



uI 

4ý 

.! -i 

I r-I f, 

147; c: r- " _4_ 
J. M 

"1" r V! 
I;!. L') 

N. r- -"- : Th zr i-i rcC. -. -' C) c. '- .. *SS"SS 

: V! ! -4 . r. r. 0 Li) 
v' c 'C' "-i 

"- N. 
- . z- . "-'- Li 

Li Cj r,, -o ri 1> -4) U-. 1 r-, c) co C., .6 c) 
0 V71 0- --1 ---q r-j M 4q T) K. (N C. -I Ld 

WI 

:: E 
ME 

z 

C; ! Z! b7i ? Vý 0 -t , ýD -. 43 C"I Cr Cl. j 
! ":, j -j LJ 0'. r, ý 0) 1** rl-. N, 0 qt- -0 0 U-ý ON 
M: 

-i. -I- 
L- r4"j co 0 C-41 lc: r 0) 111.4 

IN 
U-1 rl, r1e) 0. C-D 

-D 
C-4 LJ! 

Cl 4X. .: 2, ! Z! 0 *# * - 66 r-.,. 'T L-J 
III L- L-1 z V) 01- C-41 tll "'. 4, 

C-1 U-) V) C-1 C-4 N U-) Z 

z ýl il, U-) 0- V) C. ) --1 44- -'r -. --I OD Ll-,, 0- V) 
IN 

C-l z 

UJ b7i U-) 'cr r'-i M C-I 
--I ---i U-) U171 --I --i f'-j r") r". 1 -'r U-) N <1 Z* 

<7 

U) U) LJ :3 z z 

I W1 i 0 Uj Lij Z 

In 
El 

uJ C2 cl () (: Ef 
.. C- i:: i 

L:, _ 
e, .-Z Lij I. i0t. -4 

LJ i:: ý Oll Lý ? '14 
'I -- ! 74 ýTr F- LL 174 
< Z3 11: ý 0- -ý ? 41 ell 

u 0 L 
-I! 

co CI-41 0. tc*. l --i 1-ý -j 'o C-4 C. - U-1 

k-. j 0- 3: ý: 4 
< <r, V) C-11 CO. I. C. "I'l NO %0 0 C. -I -1 co L) 

IYA CLI Ld rzi -r-i -. 0 C, V--i M M cr Co M; 
IN 03 M. cl- CO b") ý-- ý- LU - 

L- <: i-: Ul Z 
17-1 L-1 w-r 

-. - -T- 

Z.. , on C. ) cl, "I C- T-,. 'o b-, q, lq- CD 1-1 

L'i L N ! "') ! "71 rl IT MMN C-4 C-41 (*-J N 
-11 LU L-! 

< ;z Ln 

-i -z z -r: I z C 
<1 Z L. 1 L-1 U- z L) W 

-1 
1-1 C, LJ 

-1 
3U z Elf 11: 

j-j e_r " ý- T -ý ý- 
U _j 1: 1ý LJ - U-) U) " I-- W 

Ui IT4 !: L Z N. CN U-) r-, Nb C- 4T z0 (3 

LJ ý4- <1 V) 0 Iq 1.0 -3 Kr %C, 7-1 C4- Z) zz 0 
a: CD LL 0 No 1ý0 U-) NN LLJ ui LLJ I Z 
ý- z N *0 C-r, x C: ý " 

46. L) i I-) a ILO U-) 00 Iq %0 %0 C) -3 %0 "T 00 ir, V b-) V-3 <: u -1 &- -1 L- 
-j 

; 4- N C-4 Vi CO ". b-i 0N 0 D-) -4 C-0 Un, C-4 C., CO I*, -. -i -', 
En (") <1 

0 <-r U-) I LL Cri b-) t") MM 'T V, U) U-) U-) 'T 17' MM ! ", M, N U-) M LJI 
uI ill u 0 ED CC 

Z 1 3-11 -j zz IY4 
:3 ý- z 4T ED "" 

0 <0 
_--t 

LO u z ý,: ý 
1111 -j 

174 X: z0 Ld <E a 4x 

ýe LU W Lul !Z Ld UI ý- 

< =: <r x -r I-- Ix clý 0 
Lij uu ý7- CO X4 Oý 

C-e ýý 

IX4 1: Ll- W) z ui I II 
ý4 ui L'i C-r, 

W Li :ýI a CL I U. C; 
M0 L'i Dr, 

N 
:L Cil z C) U-) 0 U') 0 U') 0 U-) 0U3 0U)0 U)00 3 LO A'-' LO U) U) 

a0 -4 -, C-1 r-j m i. ) "t --r w) U-) -41 . -0 r-, r, co ct- 

lz 

I 

p 

-A64- 



-4- '1 

S 

S 

110 L-3 
! --, i :: E Z' i:, 

oi c 
ý7- r m, o 
r-O 
z 
U 
CL, -: T -I -- ! 74 

F- r C, 

Ccý 
C-11 w IýI C., - 2, 
z I: zi 

:: I: f : -r ý- !:: ý 0 ý- 
< <: 
W ly- :z Um 
Ciý <: < 6- 

L-..,, C! 
z 

1: 4' 1=4 L 
LLI 

z <r 
<1: 

3 Ij Z. z 
<1 <1 
u -i ly- LLJ 

w tT4 CL 
LLI C4 ýa tq) 
m0 LL 

LL I <1 ý- ! - 0 -a 0 LD LL 
U. I Z Lij 

Z ý-q i Ld 3 
31-- z Cr 
0 -Z 0 3 ý- It 
174 Z ý--i U) CD 
ýe LJ i-- -- 
4T m 4T M: ýf 7, 

LU ý- Ll u -C 
Ix <r F-4 LJI Lo 
14 r U- b") Cl- z 

ý-i LIJ 
Loll LLJ C4 ! 1: 4 17-' 

0 z 

;E LO IC (j) 

at 

r4,; 

CC: 

N rr: I- C, -- 
ýo N r, ý 

C,, - L C.. " 
co IN 

!: ý'- U-) Ic. 
011, 

-0-, NO 11,4-, U-) 
IM-1 

1-1, so. Ol 
CC! 0 (N M U) 

N. IT rO r, -. 1 C- 
C-0 , q, 

"I . 
C-0 - ý:! --i ,D 

C-4: 

. 4" 
C. -I r-I (, -j ýý Li-; 0 , Cl -, o -0 r.,, 0, -ýo I. -I : ý: ýý 'o 
Lr,; 01 1") C-D --1 --4 r-j r-4 C-4 ý. 4 -r-4 -r-' --- 1 ---i Cl. ) 0 C, 

'i !, ý 

1'4ý 0 
0 Cý- 

C*- ýo 14'.: ! -, -! N 
Or. ) tql -40 C-) ý-- ---I 
CC, -4t 0 C. C-ý 

U') 4T 14' G-N 

rl U-) CO 0M 
PA) N ---q U-1 0 

t113 %Z 
, ýo rl-. r", 1 
-ct -0 Cl, - 

b-) 0 

-. 0 0- 0-0 

LI-) 0- MN b7i 
C. ", C-J rn 

-40 r- e, "-r, -- -M -;: r N. týN ql 'K r- 4" .. 
-, C -0 0 1' 0 CO , .4 ýo N -r-4 N '*-, W) 0- r-el; 
CD --I T-i - co N cc Irl, 011- -.. 11.4 IOIK C', C-41 m 
CO CO N- 0- C*- 0 cp- co C', JI-) qr NM 

ci --. q 00 Cý- - ! "'1 0 CK U-: tgý ---i C., 0 0-- 0. - 0- 00 
*. --ý ---i --i N C. j ('-J ,,. I C.. " C'-J ('41 C.. " N- 7-i --f %-. j N 

C-4 
V) 
co M 

* 4. 

lq- ci 
C3 0 11.4 
h) C-1 C-4 

z 

UJ 

z L-11 
OZ 
N <r Z 

z 
;: 4 
2- Z 
CD Lz 
rIZ r-% 

t, Lui c 
1,4 

ce 

Ld 
LL Ic U- Lr) z 
CD 

-rug 
1 ; 7- Z: -. . 0 F- F- 

C. z0 
Z LUI Lj- z 
Ld 

-j 00 

3: 'r F- 
LO f- F- Ul 

z (D 0 
174 DZZ On 
UI Ld LLJ z 

Cý. 
- t7r' l', ' I-- 

C Lj ý- F- *-' 
-i CL 0 LO 4z 

u 

3: LO: -D 
-i ý- zz 14 
4T Lo ý--4 ý-l 

uzýe--, I 

U, 4T 4T I-r 

W Ix ui us i- 

LO Im cc, 

LLI w1111 

0w lz 
Z00000. b) 0 b-) 0 b-i 0 ul 002: Z 13 --1 C. J 

N r-J tl tw', ' IT IT Ll) b-) ', 0 %0 rý, - r%, 03 l> 3 cn Z cn U) Co 

C-0 NMM C-A 
10 C. - 0-10 
-q- CO co IT 

*040 

r4l co ON 0 U- CO 
%0 ON IT L", 10 
'A N .1 C-4 E 

Co C. i (I. i 
-e r-i U) 
ý4 n Co 

644 

b-) 01- --1 4T 

N Ic. -30 
N %0 bI ILI - 

7-4 -r-q T-4 ;: 6 

-A65- 



0- %0 rt", C-41 rn, 
IT rej r-J, r-I NN 

D :roIC. O. T. " 
Im-N rl 0c0 rlyll 

! 2-.: V, Ll'": IT -q -11 V"ll rl-I 

43, 

"-q 

« 

x 

z 
la 
A 
Ap 
4 

- -j cjý o h 
ý- 0 --z C:.,! 0 

z 

LD L-'- L. -I 2 Ln 
F- z 

1: 7-1 -C ,: I 1, ý ý- ý- 

174 LLI III 
z 
U. 

W, 
-, 

L: J -r- U. 17 

< LO LI-11 F- 
-r z <r 

U)- Z 4w. 

-i _-- 
k L) i ý- z 

< 1--4 < 0 

u 
-i 

x ui -r Cl 

Ld Oý CL r-1) vi 

ui 174 < M 
M0 Li- 

-419, L) 

LL 
-j 

Qý- 
0C b-i LD- LL 

ui zw 
Z ý--! iw :3 
:3 1-- z clý 
0C0 3 F- It 
C4- E 0) CD 
X 11.1 411, 

r, -a 4T 
-, 

L- 1: ý4: = 
L. :j i- u u <-r 
Ix -a " LU 0 

IX4 Z LL W) Cl- z 
w 

LLJ LLI 1=1 I Ie 
:r CD z F- 
i-x o<L So 

It U-) N 
OD, r"'; P17. V) C'-j C- Ig,; 

llfý rxI.: 00 N 
-: ý ! '., U C. 

-C, 

4. *0# 

tlý . 1-r -T 1: 0 

0. 
- --1 J171 0 *, 0 - -Cl ., 0 

rl-- ---i -., 
N 1,4 [-. j C-4 C. 

-I 

-- r-171 0, --: Mi Vý 
rr. U") CO M C., (--) 
! 4) C-4 00 Iq 0 C", 

OD C. N V) Co 

--j' 7: IT t'll tqj C-41 " 

; >. 0N 
LI) '0 0 

""" 

0 Li) 
r". Li) 

N Ni 
. 'cI 

" N) 

u ON ON c 

rýo r-0 

NO 
U.: Co. 

"-J 0 co ---r 
---f --! r, LA-) 1:; l 

14) Vý r17.1.0. "T 
r". r-, ! '-j -r --i W? 

L"I 0 U-) 

0 01.1 1>1 
Ul t,, - IN 

MN rl. -. U-7 
". I U-1 C! N liý 

N C. 4 N. N 'T to IN t 0-3 40 C--, rl) 

0 C-4 V! C., - L. -I r. 0 Ol Cý- IM 00 Oý, C. 
(N C-4 r.. " C. 4 C'-j C.. " --i ---f -4 IN 

0 cc, -0 03 IT N0 

:zM. Cý, -r-4 Mi %0 C. - q, 
(N C-41 M 

U'ý IT 
40 

It 

IT mN r*N 
14D m r" -0 U-) 

C*. - 0-1 

Lij 
-i LD 
z0 W) 0 U-) 0 U-) 
41 0 -, -q -4 

C-J CI In M 
0 b-) 0 b-) 0 u7. (D b-) 00 
e l» b-) Li«) -0 *4D rl%, r-ll m l> 

0z 

ZZ 
L 

W 
, 

2: 1: 4 COI C; 
: 7ý 
UJI 

Ll- <I U- U) Z 
0 %-, 

- = 

= j- i - 
F - -r 

ý- rn ý- 
. 

7- 
. 

j7- 
0z 0 
Z Ll- LL Z 
Lij o 0 L, -' CC I'll 
F- F- 7, ý- 
U') ý--i I- F- U) 

z (. 0 0 
174 :DZ Z LD 
Ld U-1 Ut Z 
I- CC 
< 

_j 
Cl- ul, rjr) 

Z) 
u C. CD CEý 

-i 
z z 

4x LD 
UZ 

L 11 < e-r <-r 
Ld laý W ui 
m F- C: ý ce- 0 
ý-- En X4 17" , ý- 

wII 
Of 
Lij a 
=Z C5 CA 
:3 Ln z 01) r1l) LO 

-aA 1,66- 



! ej 

C1. ON 

D tli U-: 

b 

_r ON 
V) b so rl-! NI4: r 1r; Co Ct U-) 

N r,. j C'-j C-41 N 

6 

u 
110 
(14 

t'"': so -1- Cý- U-ý 
-0 
t) Vi -. --4 0 Cý-- IT C, CD U'ý --- i -; T CD -rr 
jr, 

Li q) Cl, - CO N NU1 0, Cc I- 

U-) C-1.1 . 1-4 -r-i C-4 r-J r%j C*-j -. --q I-Tj 4) qt ! '. 1 -0 Li 

. 
z: 4z): 
I- 

z 

C4 Li') Cl- '-3 t4-3 U7! -. 0 V. i ! ý7I -4. '. 44- z 

111 

, 
0- U-) C) M . -0.0 -4 -, -1 -4) N. 

IN 
N -r --q U-) --- ', I'j 

I-r 

- I -: E m r-j an 4 o 0, o r-J -, r -.;, - 0, 'r In 0. v) uj ý- Ej &- - -0 0, * L-1 -i 0 L- Li z U-) cl, 'r" C Cý rs" z 0 
z Q) --4 CD L! -j rj) U. 1 M u.. c U-) 0 z 
Ui r ri z ---1 --4 ---1 ! 7.,, tý) N <: -4 

4- Cl 1-74 
0 r: U-! 1: 4 

00 01 ui : -7 z Z' u 

I'? " III i 0 L-I L 91 z 

C-0 UJI L-1 i: f u Qý Z CD 
Z i-- UD C- z Ld U-I C:: N, 

ý-q U LJ r- ----1 10 L, NI 

ýLf "-r 1: --4 <1 LL 1: 4, 
<: 00 'cr N. r") C-1 4T r1l 'j-1 ID- 11 %-0 1". 

:; Iý U-.! --4 '0 1", --4 N. N r. ID, - 1`4ý1 JD 0 -, 1* 0 G-l ; Zý G-1 L-D 
ýc <r ! 4,! rD C-0 r, te) 

IY4 I: -: _ 
U-1 izi C-0 lo-, cc 0. L, N U-I 
I . 
2f -. 4D 

1: 4 W IY4 C; CO Cl- -4 pe) U-) 0- ! 
-: 
-1 0- C, C. 0 CD 

UJ Z. - (1-4 C-4 N C-4 CN ll ,,. j ",. %i 
C-41 "N: L 11 LU 

IL- 
z 1- 0 1- - 

0 z 101 
Z U-I i-- LL Z 

Ll I 

C-4 C-4 OD N M t47! C-4 CO N C'. I V) Cý- Z00 
LIJ C4- <1 U-) --4 -'r 14) 0. - U- "0 lq- --I U-) C", -1 0, =I -. 9-V Z 0 
M In Ll 

- 
CO V) 1-i IT 00 Cc' 'T --i M CO 0 CA 0 t9 Lij Lli Li z 

ý- rr 44- i * .6 . 11 4 ý0 *ý* .0ý 0 . ý- L:: ý ! Y- Cc, i. - 

0. 0 '1: 3ý C. 1, tqi 03 C-ý- 0 0- im 31-0. -N -'r C. N. -0 -0 0 A I-- --, LL 
-j 2- #--Uo C. 4 q 'p c- --cr -'r rI C., %. o v) U-3 -. J 1 00 U) <1 

0 <1: V) N L, -I C-4 IN C-4 1,41 C. 1 C-4 
,,. 

I N 
,,. 

j D 
Lli L) LD Lo C.: ý 

z -7- : 3: -i zz ! Y4 
Z <: ED 

0 <1 CD 3 (D UL L) z 
Im r ir-q z C) LLJ -x 4T < 

LLI f- -- L, i L-j C-1, LLJ Ld ý- 

.; - OT 1: - 3: 1- ce x 0 
W L) Ll 16- Le) 04, SY4 
C-rl ý-i 00 

z LL U') z LLJ IiI I 
ý--l :4 LIJ u C-e 

w W 1: 4' ýx Crf I w a. 
= X0 w ý- Cl XZ a -4 C, j 

Z0 C-- U) Z 0 0 0 b') 0 b) 0 b-) 0 b-) 0 Lf) 0 b-) 00 :3 U) *-Af (n (1) En 
<r_ 04 -q c,. j c,. j tqj Fn -4* q u-i li") -b %4o ! ý-- N a) 6- 

-A67- 



1:: ýl Co 

CO Cý, 

-Z I: r .. j: 

LO 

OD, "T 
U') IT 4T 

U') 
I 1-) 0 

te., Pol r1cl, 
f) Oll 10 

C-4 C. "t C..., 
IN 

C-41 ", -41 114ý 
M 

7--! 

I 

r r<ý M IN. qr D-i ---I V) C-4 -0 1110 
" 

11-1 -r r, -. N '-Cl C,; Ls-) "T 1q, N IT 0., 
j-'s, r > b-. 1 0 *. * ýý* * 

-i P-N 0, -'r CN -. --I -I- 
Li r- -. 0. C-i N rl -q- -0 o, vi ----4 in .,. o m U-) co 1-4 1N C-4 N --i 1 4 C'. I ýD 171- 
LJ 

LJ 

Cl Vj C: -- n U-j ;) T,. -, ! <-) qj V: z 
0% b-, l CO q) Cl ---i ---1 %0 r-. P-,. C-.,, -'r U-) 

-: - -i 
r i; r<ý N !M lc-r Cj 01.0 (. 1 ICIT* 14) C-1- -41- L---ý 0 U-) L-1 

-I LL Li 0 Pll 'r., Vl Cýr 'cr %CJ r. z C 
A- co CD ,, .0 C., - 1, U-. 1 CID -4 f) 1,41 M0 0- U r") r-, U-) 0 Z 
LJ ,nZ: 0 U-) N "I 

ly) LIJ z zL 
0 u Lij z 

7z 
Z Z LJ w 1-5 

<r <r :3 COI . 10 C-1 V) Cl -cr ""0 Co I. C. 10 Lul f- Z 
Li L: 7-1 ýI-f li-I LJI ! 4-1 r-j N. -r-I %0 r., --i 'cr *-;, "I V) ---q C. ) -q- U) C-! 
clý -fr <-r M LL C-) CO --0 N. r.. N CC, -. 4 M U-) Cý n b-) 
a4 !: L ui Cl N "N N. r*%, Vý t--j te) C-3 NO Wl 

!: f fit , iD " 44ý 44* .+4 .+ý LL <-r LL U-1 z 
174 LI-I 14 -r -1 0 --1 1 0- C. C-4 VI ru- U-) 1171 --1 C, C- - UM, C-3 0,0 0 
Ld C.. " C-4 C'. J N -, ". I C-4 N C-4 

-j L F- 
10 z ZZ 
Z L 0 z 0 

Z LU L-1 L-1 z 
UI -j 00 L-1 

-1 
3 L) : If c") z : Ef clý 

< ýý <-r j- ,- -r -r ý- 
U I Elf W C. t--4 ý- ý- (1) 

LI-I ý4 -( , C) (D 
Lij 1: 4- 41 ? 4ý 143 IT Ili- -0 ! 41 N. 143 b-i -IZZ 

M Cl LL -- C", 114) m 14, U-) u -i _r M M C. '43 N LU Lli L'i Zc- 
ý- z -T: 4T 1 + . . #. ý- I. C C-rl Df " 

4 0, (-) rt-% 0 0 00 141 co Ict r**., C. r"-. <: r 0) 'cl C-n- 14ý 0MC, ICI LLI ý- L-- 
_e_ 

L C. - -43 Cý- Ir 13, --4 C. ", im r". U 4.1- b 
-j 

:L CO Ul <-r 
<1 cl-I C-4 ! 4", L"i 
U LO Ull CC, 

Z Zz X4 
:3 z <1 0 
0 -C 0M 0 L) z 

n aj T- ýý z E5 LJ 4x Ix < LJ tmý 1.1 L. J. 11 ýLiL 11 F- 
m <1 r- cjý Cr CD 

x Ld i- u U, co 13ý m i- 
H cjý <" Q) LO 
lz 
z 

X4 rL 
LI 

U") z LLJ 
w 

- 
: ý: f LLI Lli cxý 

04 LLI Ul C4 I <i: I I, u -1 
' - 

CI 
ý -- 

ý: r Lo E ci-I C- 0 U-) 0 U-) 0 U-) 0. U-) 0 U-) C. lj-ý 0 Lil 0 C) :3 U-) : e- LO Lo U. ) 
% e-r 0 --1 -1 C-4 (. I M fl) q' tt U) U-) 43 :: 6 r-, r-, Co C, 

-A68- 



Appendices 25 33 Calculated Breaking Strengths of Type II Breaks le 

Using Modifications A, B, C, D to the 

Theoretical Model 

-A69- 



43, 

r1l's 
91. 

x UI 
T: 

Un LLI 

42, 

0 < z U-j 

I CC, 

_j 
<1 

0 I: L Cý- 0 

LD 
Z 
Lij on v. ) 

xC 

" W., ! 74 

01) V. 1 ! 
-'e' t7--' : 3: 

Cif Un 
0 U-1 L-1 i W. LD 
z F- CL z 

Li , - ý--i 
r " U-) 0 
< 4T rjj 
Ix z 7- L-11 

CC < <1: I- 
sm, CL L-. I 

:! f u z u 
I:: [ UJ IT" _j 

U-1 
"I- Ld J- Uo 
i- -Z 

< ex <3: vi I-- 
-j -T- 
:: D ý- 1 *..,, - -- 
L) -. I C. : Z. 
i --: -k Ll U, z 

<r ? -. q ! ý- -H 
U _j Ccý 0. - -r-i 

III IT4 4". -1 0" 
111 1: 4 <Z z 
MO LLU I 

0< 1 0 11 
u i z 1-i 

z -: 3 u :3 
:3 z Ie 
0 4T 0 . - i- LL 

4 1: 4' Z 1-4 Z ul 0 
Ln ie Lli L) N 

<r 4z 

x Li L) U) <E 

H rlý <E ý--[ - Lu r-D 
ýQ X LL C-4 '-': Z 

t-4 u 
LU! AJ 174 ! 174 1Y 
mm 0 z 

I- ý- r co -el m 

0. - co 
rp --4 -j 

P'n -: -q 0 

*10 Ok- -r 
r-, '0 -, o -i T-i TH 

N N. C-4 

o 
IN 

V) IT 1-4 q, U-1 C-4 q, Ol 

ýo -, a r, -, Cý- N -0 40 4) 4: 1 r, -. r-, l Cý- 

V-f .. i ---! --- I -r-i -. 4 -1 -4 ---1 --% --4 ý-i 

eN 

C-i 
I. --) ccl t471 

0 CO --f N 
10 C-- N --I 
-ýo c1r) rl-l co 

c Ol 4: riP. lqr U-) r, 
T--! W) rý) Ir 

0 cc, 4T 0. 
- 

m N. 4T r1l C. r) 

CO 0. - rl r"'I 0 -M CL-1 I', % I,,, - --cl 0**. * 41 .. *. 

Pq r*" b") N 'T 11,41 
t-ri - r-i 

tel 

Vi rl r-. 0% r-. 141 
U-) 'T r4, l N 

-i 
Cl 

M -cr ON kIr ý10 "Cl -3 C-1 q- C4- Ct- 0) U-1 
(-. I U-. 1 C, v) 0'. U-1 co 'n C-4 0 C-4 -ý) -. -q al F, 0'. tri 0, M ri r) t47, N. --i ,,. 1 0-- N CO 

11 4T IN 0 Co -4 --- -- CO r-- N 'T Co 
-. 0 U-) r4l r-4 C, C. " N U-) r, -. 0.0 N' r-l. 1 U-i Cl-- 

%0 NmM Cý- if) IT IN -3 %0 : --! m -41, r- I IT 
-cr C-4 i: -) , -4 4T U-j C-1 -4 U-i Ul C- ýn, " C-4 n %-o 4T m 0- Oll 0 0- CO No (1-4 M0 4T 

q, -'r OD -r-i 03 C. - U-) 0ý- 0. - C-3 --i CID IT 'gr N 
C-4 0, co -i -- -r-i CO 0, - -0 ,,. j - 

C; 0.1 .00* Cl rel 0.0.4* CO 
. Xf ") U-) U-1 -0 140 N cl*- ---I 1--i --1 0- N 14) -0 U-j L") M 

C-4 %0 N SO mMaN 10 (1-1 
IN IN, 

co CO CO N CO 0) N GO Co 00 
03 000- CO C-4 

IZ. 0N CC[ 4T , --i 4T a) Nýý. -j Z 0% 0 Cý, 0-- -r-i 0 C-4 U-3 0- U-1 N0, C? - 0 c". r, ý r-I N3 -ý3 IN 
Cl% T-4 .. i --i ---f -r-i --i --, 0- N %0 -43 -4 

Li 

z 

--., (D 
U. 

Ui 
z 
O Z 

in LJI Li , Z' 
I-) C-rl z 0 
Ll 1 

U- 174 
LLJ ý--4 Z 
7- 174 LO 0 

Ce. u 
ý-l Ld 

-a L-1- Ul z 
0 

m U, Lij 

F- 
ED z 0 
z W! L. -L z 
L -. I -j 0 0 

Lo 
z0 0 

C4- 
----) 

z 
,Z ui LJ U, z 

cjý Ix CC --- 
<1 U, 11 

-i --- LO (1) 4T 
D 

-0 Lo 
z z 

L) zz e 
LAJ <1 C e-r 

LLJ Qe- Ld W 
r. -A- ! - ix Ix 0 

Lf) m IX4 i- 

LU Lii 11111 

W rn 
Z KD b-) 0. b-) 0 b«) 0 bl 0 V) (D b-) C_ý 0 (D 0 _T Z CN --4 cl 
-C- 0 «1-4 -1-4 r-i C. i tq«. i ttl e IT 00 10 %0 r-% rl% m l> :3 U) U) (n 11--1) 

-A70- 



V) -41) ro 10 rl' rIbl- ýr N 0' - r., Cý- CO CO 
,, 
-) C, No 0M '4'-) C4- to 11-1 i 11; 01 --i NN 

U-1 -ýr cc] oN CO C-1 C-4 C-1) 4.1 o" CO rl 'J') 

In -q- .0 rl, Cl, - N 0- 'T U-) f-'r, r_n r, -, N ýo so r... o, r,,, . 4-1 *, 0 -, 0 N 1XI 1-0 Cý, 
cr) --f -. 1 --1 -r-f -r-4 ---i --1 -4 -r-4 ---4 -r-i I ---I ---I ---I --i ---I 

4 *. 

Li) 
'(I 

4. 

m 
L Ul n 
N 

C 

z LJ 
0 

-1 W. J- X: 
11-1 (r) Ld L) 
LL 

ý-z Iz 
0C 

Co -j I?, 
f _j -e_r LL 

ý7- C: j ull 0 
0 U- T-4 Z 4 IN -C a.. -, V- 

Li r"i ý-i Uri, I 
cjý <1: " Ld ; --i 

r. 0 Vj i rr 
1: 1.1 0 <-r 

Uri u uj L-11 :3 Cl 
z ;: 4 z 

ul LL 

U-1 F- 
UO 

L'i Ccý LIJ 
lz 41 1- 
PQ CLI III Cl 

cr, w z 
174 LU I. -W 

-i 
uj 

LU 0 clf 
z i- 

< 4x < Ln ý- 

<-r 
ri <I: Z -42, 

U III z 
" -H 

U _j Ix 
LU ýY4 -i Cý, 

W C4- (I: Z 
x 0 LL u I 

LL 
-i I: q 

0 4T i 0 LL 

L) I zw 

z :3 U, :3 
:3 z fe- 
0 0 - LL 
1=4 x Ln 0 
X: LLI L) < m< ý ý- m 
w ý- u 0 <c t-- 
1: -: ý C - W f-l"! 

N a- Z 
W W ý4- 1 174 CC 
X 0 z i- 

r 0 <-r Un 

r-I N r., 
---1 141 

C-4 "Cl 
,o 1-40 

GO 0 -1 C-4 m 

10 IT r1l", "N N C- N 

C; Co W) 
pri 10 -q NDm IIN- 0 No 

0ý, C"I 0 U71 Cj Co 0'. %0 - -c! 
%, t if-) -0 co 0, [-.. n -4) b7i -r ! --. I r-I -i - 

1-1 

U, 

Ld 
z0 
C! Z 
N< -- Z 

Z 

zz 
0 L. -I U, Z 
u 1:: -ý z0 
10 Wil 0N 

I-N 
LL C4- 

LL) Z 
174 ri) 0 

E: r_ u 

f, -a LL V) z 
0 

M Lli 1--i 

F- Lo 
Co z 
ZWL -ý LL Z 
Ld -1 00 LLI 
czý Ix i- 

A J- 
M -r* 

w ýý i- ý- (j) 
z00 

174 :Dzz0 
W Ljwz 

CC cjý 6ý 
w i- ý- 

ril Cf) <E 
w 

u ED Crl 

-i F- z 
<r 0 
uzýey_ 

Ld c 4T C 

Lu X Ld UJ I-- 

-., F- X X' C 
i- (n m C-4 i- 

14-1 -ýIr cr- rlr _0 NO 14) IN -T 114' I)l- Co b-) 
C-4 U-) 01. If) r.? - U-) CO .. -Cl r..! 0 r-11 NC) --f ! iý r% 
Cr- n 1, gl r"'. 1 N --I rl'., t" N 01- C-4 CO 

*000 ILI-) Cl + *- 0ý* 
CO ql- N0 OD --- --i C-0 o. IN -,: r co 
C) U-1 M (N 00r, L-1 N. Cj 0 C-4 1"'), U-) -4 

C! "I -r-4 , --4 -r-4 '1 . 1-4 -r-i , --i Or, 0'. Cý, ---1 , -4 -r-I -i -1 7--1 -H 

--i MM 
e- Co cm- 
0m Co 

C. i CM T-i CO 
- "e) r*" 7-4 

iz CO ee. 
Z r41 *lo %0 r", 

-gr C-4 rn N U-) M 01 14) 
N0 'T 0M0 CO -4 m 0-- C- 0 0% N . 10 M 

m 0% 4T m0m 4q, C- f"i 

CCI 0 CO 
--* C-3 40 IM 

+*0 7-4 *** 
N Co L't, -r-4 (ý% 0.1 N 

U-) 140 

so 0N 
CO -r-4 N (N 

---4 1 - 
N, M 

* CO 
NO ri 

U') Iri 0) 0- f4l C-4 C-4 r1r) 0- co U') U-) 
U-) T-i -gr r-I T- -0 C, 4N so --1 1-4 IT T--! V) 
1-4 NM4 0) . 1--1 'j") b-) , -i co -I m C4 -4 
I)% C. 1 '.. 4 0 4. ý040+- 1-4 N lor- 

0 T-i --- -T C-01 IN 0 -4 0 IN, CO IT -0& -f-i 

I ýe Cf- .q CN (N 0 -r-I 141 -0 0, -, o M -q 0. r. t C. 4 m o- 
C-0 C, C-3 N 

UI 

-j C) 
Z C- b') 0 b') 0 V) 0 U-) 0 U-) 0 U) 0 U-) 00 

r-4, NMM qr 'T V) 0 %0 --0 r*-, N 03 D, 

LL) 1 

CZ 
LLI 

ý :Z Z-: . -i Ic, ýj 

in Co (n 

-A71- 



F'.. 0 -i 
(N '" 

.*. 

-I 'N 
c? N. '(i Li 
-1 "T( 

N 
I" 

--i -It 

q; r C. - 

. --: 
0 

-1 
0% N. IN. 
! I-I V) 11.4 

* 4. * 

0- 

r" 
1- 

0.1 

-.. I . -I lzýl 

-It co 

W) -. 0 r*% CIN 
--, ý ---i ---j 

4 F_ 

4 

u 
Ln N 
x 
HI 

ON 
'40 q: r N C-4 IN, C., Po ID 0 U-) 01% '0 Vý C) t") 0 

-. -') -'r r-. " ---i r4l r*" a- ! "I-- N V7! (1-1 IT 1.0 
10 W) 'cr It 0 C? % Lf-) U-) 0ý- U-) -Tr 'cr u) Li-) 0 
11 N 0 r-4 C-4 o-- - C-4 m N 4. ý + 0 + 0 SO ---j IT 

1.1) 0 U") Cý, r-j -4 CO r-j CD 
, 
'-1 0) --1 C-4 01- U-) 0 Ld 

0 
X GO WI L) z 

!: :3 :E 1-1 %-, 
0 -C 14) 'T 0, ct 0 -k-, -. 0 1'. j _r z 

Cl) 
-j 

Crý C-41 U-1 L-, *- V) ON 
ull 

0) "0 : -. J C) C-1 i) F, Ll 

<3: L 0. " rq) ON M ! 4) M M N ---.: PO r4l N o" ,,. j Lj 
1-- 0 Cl 0 'U7! 0 Ld -j L r! L 

-1 
z 'T N rD Co 

-q - 030 4" Oj z0 

'Cl In ! --. I r-j ec, C.. N L'ý N. 00 C-4 M 1") 0 ul, 0z 
W GO GrI 4 --1 --1 --1 T--f ON 0*- 0.1- IN <: Z 
C-P, -C W 0- 

LLI 
un co C-- :3 Z 

1: 7-1 1'. -Ir) i 0W U-1 71 
LD Ld L LIJ LD u c-- -&ý- 6 
z i-- OL 1: 4 1-' z Ld -W 0 N 
i-I Li >- ý--i r0r) LL N 
: 4: : E: U-) -I-r LIL 
<1 <1 -4- : 3! CO -0 C. 4 I'l) M 0, Li) ý: r rl-. 43 40 -1 t') IT C-4 IT Ld ý-q ý- Z 
UI Ciý :::: f U-1 IT C-4 b") -. --i 4q, M V) C-4 ---i b) U-) Cj. - co C-4 m C4- V) CD 
Ccý Ic <r 

I 
LL M 

.0 
q- LM C-,. 101% 0.0% OD "Cl ". 1 1"ý- 0.9: r 1-'-, L) 

'XI Cj- U-1 0 C. 4 -Ir 44, M -4 co 01- Cýl U-) 0- 0- :m 4T IT cj ý- j-( Wý 
,: --, L. 

-I 
u - C-4 '0 --4 0, al -, -4 - -- -q ---q '0 6 - LL< -i: ril 7- 

zIUJ X1, -1 0 12; CL 
--- - -- 0 rl) 0 CO CD 1-0 

U") 1 
-1 

NI N 0% -4 ON IN V) 0 M L J. LI-I 

ý- ý- - : Z. Ir-P) J. - .. " -- 
<< <: z ý- "0 t-- i- ý- 
.j -r 1: 1 4z 0z 0 
:) ý- ! : e_ I'll zW L-. LL Z 
U" <r I-- Ld 

-1 
0 0 91 

13 Ll U, (0z Of Of 
.. x ý-i 1*1 ý- i-- M m i. -- 
uJ Ot 4 %ý -, -I Lo " ý- ý- co 

UJ aw, --Z 0- tq, ) . -4 C-4 -43 N 4-. 1 M M 14) N 10 CA . 1-4 M Z LD 0 

LLJ 1: 4 <1 Z (14 N 14) 1-4 IT 1-4 N N -4 q, -I !, ) C. J C-J 1: 4 _-) 
-Z Z0 

X0 Li- U co ---I col co N V-4 co CO -, i N C-0 C-0 --4 00 LLJ LLJ Ld Z 
ý- r Cr- ! N V-4 N M -- - . .o CO CA -4 N ý- IXI X clý --. ' 

U7, -. 4 
.1 

-4 01 , 0. b- - 
IN 

C-3 14' CC, 1, 
%. 1 -a 

Ld :4 

U- 
-j 

u :z 0- 0 0- 0- 4 0 C. 1 b) 0- V) (, -j 0 --1 Lý- 0- 0 (ý- -i 
CL V) co lei 

0 <E LL t-ij -. --1 -, 0 %0 N L), --4 D w 
UI w um co U) :! ý 

z" :3 -j F- Z Z co 
az < (. 0 " " 
0 CC 0 Ul LL Uz ýý icl_ý -j 
174 r- ý-i zzC w 4x << 

iý w ý- U LLI ul 0ýU, Ld" 
<E z: <r I: c X i- C-P, -*,, CD 
Ld L) b') 

IT4 r LL N* _Z* Lj III I 

:: tf ul L -, 
*, 

Uj LLI 174 ! ýc 1'r, I Li 
--. I 

X :r CD ui F- ILD :rZa -4 C-4 
X 0 1', Ul 0 lu-) 0 U-) 0 V) C-', V) 0 V) 0. U-, C- U-) :3 En Z LO M 

0 C-4 N 141 t") 'T IT V) U-) -0 -0 N. r,,, CO Cý, 

-A72- 



NO 
m 
lq- 

Cl. - N 

MI r. % -, 0 

--i li i --t 

V) CJ 0 
0 C) 

" 

r1 1' 

r-o 

.. ; -ý, %0 T q- W-- ý-! --! L17.1 0-- 0 U'j 
Cý- C- 

4ý 

0 

0 
Ln 04 
x H 

I ý: ME ! '% . 0- -. 4D V., C.. " ! -.. 4 N. 

.0 N I, - I CA 
C- N. 0 

rql b-i NO rq i C? - (N -. 0. U) rC: m 
, --1 0N r-4, C. " -0 4T A 

01) 0 N CO C. J Q C. j 

. ez v-ý 

-C 2, 
C-0 Li U z 

0 41-r a, 
- 

4zr %CI In. %0 N -\P- IT c- OD L171 z 

-i 
:ý C-J U-1 0- U-) o- U-) 111 -, 43 r-41 C) N . -0 --1 C) N 

_j 
<1 L C, r. ) C, t. -I m I-) m r--, -1 14) 1-) C-1 C- C. -I co ul 

5 E- o C> Lin, 

z L-13 N0 CO - C-. '! I'D rr C.:: z Un 

z 42, . 4) 0 t4, ) N 0 
.0N 

U-) C, 0 C'-j M b -. 1 %1-1 0- 0 Z 

W Or) 1) M ct% Cý, T. -I -r-4 -r-4 -I 1--i -ý-i --I N <X 
-C III L-W% 1-74 

L. LI 
z u 

0 UI Li 
0 LuL 0 U I: r_ z0 
Z C! - L-I L 11 0 

La- M I LI I- N 
Z I: i- L! ") <1 V- Lo- 1: 4 

-; X < -l' -'r :3r, in, --i IKl CO It C-4 IM V) M IN M 0 -0 U - ý- Z 
III "r, : ýCf L-I LN 011- 0- 4T N 0 Iq ? '4) 43 CD N to (e) C-) 

I: _l Cc! L.. - ý- 0 ri C-D 60 co 1:, - 1-1.1 1ý r-ý- N. -) r1l) 14) 0N U 

14 1: 1- LJ o c, I CO --i Co r., C- -, T r4) L, JM -r 0,1,41 0) --q N N 
L: Cý Ld K) N. Co ýo 100 CO ýCl CO -r-j N r4, Lo- 4x 

1-: 1 4 U' J: Q L)) CO 0 

wl In -4) ý'c N P, co % Nr --0 14) UJ Li 
Z 1-71 -- 

- 
-r 
- 

a <-r z I-- 
; 
- 

; 
- 

<: Orl z 
z L. 

-1 
i LL 

U u 
-i 

co 

-i 
Li Ld ImIrl, z c-:: 12ý 

<1 j-q 1-1 6- m= I-- 

U 
_j 

ct UO L 

LLJ Oý .- Z 0. - Ll') U-) Clo C-l'- 141 N (11 t"71 Cýl 0) U-) U-71 .. L- 00 
LU 17-4 Q: 

'r 
%t T--i 4) C-1 U-) 174 

D -4- 
C- 

-'* ý, C, 
m 0 LL U 

U-) CLI rl C-1 ILL) 1-11 

;E Cýý C-n Lee 
lq- CO C., -4 C, P'. <E Li 

UL 
-1 ): 4 *.., c>, !.. ) C-4 C'. 4 0. --4 ! ý, JO Cý- %0 t, cý .i0N C. 1 ý, N 0 

-j V, L: L IJO 17 
CD a N CO Cý, Cý 03 N V-4 Z) Li 

u UJ L) 

z 2 _j 
zz IX4 

:3 z 

CD <0 0 u zzZ -j 
=" Z0 W< -1 c 
LU ý- u III 

- 
uJ cý uj U. " a 

-A- a 11 
-1 

m ý-- clý Cc 0 

L 11 U F- 
0 Ol 

Lij I 
:: tf Li LLJ 

w Li 1: 4 1 4z Cr 
-i 

W C5 

m0 ul C) 
-A- 

z 

1- 1: -10 cl. LO z0 b") C", U1 0- bII: D U10 V) 0U10 U -) 0 0 3 U) 
-f. 

ý 

<1: 0 -1 -, -4 (N N M ! ýl IT IT IV) U-) %0 '-0 N. f, 03 0- 

-A73- 



- U-) N IT cc[ 0- IT it co No ! 4i C. b-) ... a b-i 414- It C-4 0 C. D0 
--1 ! 4-,, M 

r%l C-4 GO [41 li-i N ci --I U-) rl) C. ) C-1 q- N 

r'J ""n, 10 
0 ccl P-1. -0 V) q0 -o C, 4.1 b-i -cr b-) -ý) NT0 

r_, j 

42, 

rý-- 

Ll 

,0 -T N C-1 ýq- V) il-I Q--l 

40 N -r-l I"-. N C) ,o 031 -4) C', ,ý- !, ý f) I", 
T-4. rl-.. -I- r-W, ý 0 .0 .0 !: ý.. -cr U-! I'*-. --i 

1:: ) J: o -, j 
cl Cý- Cl 4T C-1 4T 0 Or- 

0: 1 --4 T-i 
N 

I-q 
0.1 

40 T r'l -0 

F- 
Lj 

0 4w. j-- r 
I*rl, cri Ld 
LL :B r- z 

0 -T z U-) 
In -i x 
m -j c ýCi LL IN 0: 1 0 0- 0 0 CO rn q- Cn; 44, U-1 N 0-, 

% 
U-) -q- -- T. N M ul 

o U- N t4-1 Co- 0N 
--1 

0. 'C' V) L 
-. 

I I 

Z it, L-) U-.! r4,,, U-) 
-T 141 M 

- - 
Z Ij 

ui 

Ln ý-i 1 ... 0 IT C) U-1 - 40 -- - - U-1 C-) qt* %0 Ez 

clý C -H - C4 -H r-D so 'I"r C) b"), 0'. ON --f U-1 0 4 -, n n- N -ex 
M 

CL rr. 1 C1 4: 1 

Cn LO I UI X :3 1: 4 Lij C zz Lij 
0 UJI Ld l-'r, :3 0 1-1 ui Lij z 
Z 0 z U) L, z cl 

LL : 1: ý Z ý-- 1:: l 0 ý- co U- N 
<: -T cri LL 174 
uj Ix Z U-1 10 I'll- ! -- Z 

E <I: -a r Ln. 00 N V) 0, C- M. -. -, IT N -4- '. In ul 0 

I. T4 0- Ld CO co m -r-i U-) T-i T-4 co C-4 co N. 1q, _4 12-1 L) 
CC: z Lj -4 C-0 o -ýo ---i .. q 0 -q -0 0, - C-1- 'q- N 143 ý-i LAJ -- 

174 L 11 .: w, C-4 
Irlo -4 N0 Oo V) C-4 U-) 

IN 
0- N C. r4l C-4 Li- <r LL ril z 

Li U-) Cr, -- V) CA t*l 0 C. C. 4 N W) OK L'", 

-i 12; -, -1 - 
Ld 

-a ,, _r Co 071 F- 4T T) U-1 '0 -N 
M 0- - --i -, -1 0. - 03 N %-Ci V! 4T Z: Z- -F -- 

-. L- z eZ: CD I-- ý- ý- 
0z 

IL 
U Z ZUJ. ' L. - ! -: . -; -, 
-J: 3. U z Ld 

-1 
0 

-, li U-1 
ýx ý--l <r 4 I-r' 
u 

-i 
x ui 0 -. 0 F- -y- -, , 

ý: 
LJ IT4 CL C-4 I::, LO F-i ý- F- (n 

Ld ý4- <: C-1 z 0 0 
1- 0 LL 4 m.. 1 -0 ý41 N C-4 00 _r C-4 ;-.,., q Cru N r, 

.. I so 4-i ; 74 1 z z Cl 
4T N 

LTJ CA 0) 0) CA CO C-1 I- LLJ W Lij 
Ll -0 PO M C, - rql 0) 0- M M '0- ri tl) %-0 crý 

U- 
-i 

(r N qr ýo 
.1 b-) Cl LL Cr. -ýo -- --M C-4 C. Jq- r"'i . 4. 4 ', 0 

-i 6- Urý (U-3 Kr 
Ll I Z L. 

-I 
:4 -'--) r4! IN r4i -0.4 '43 %0 M - q) r`ý N rl) ý_.: zi U2. 

Z w : -21 -,, r) C-4 --41- N L-n_ 0-ý, 7-4 ? -i V-4 N 'i X. 
IN -o C-1 um CD Ol I-r, 

3 1rl, -j ý- Z Z 04 
0 4T 0 =1 f- LL- <r (D ý-4 ý-q 

1=1 Z ýý M 1.1 
CD U. z :z 

le W ý- - L'i a -a < --- <1 C z Lij U., ui ul i-- 
LU u u <r Cif C-11 C 
0-, 1-ý w U) Le 1 04' 1 Y4 

1 Y4 M LL U-i CL z 
F--l Li Lli LLJ I 

Ld Uj 174 1 174 cz: I C-11 
0 z CD ul 1=1 

i- iz Z Lo C, U) z C) U-) o in o U-1 o U-1 C. lo o b-) 0 v) C-, o :r 2a --i i--l 
-el 0 -4 -4 N C-1 M tfl 'Iýr 4-T U-) 0 -40 -0 r-. N 00 Cr - :3 (f) -. I- (n Cn L"I 

tN 

H 

z 

-A74- 



Ii 

.: Z. 

U-1 
-4) 

0 
-7-4 

1. 

0M 

LL -a 'r. 

0 <-r z U-j 

. w- 
<r LL 

0 C., C 

0 11 

Z 

LIJ em 

I: C: -er 
Lr) 

Q-0 r1e) I Ld 7ý 

CS-1: III <1: 

I-P) LLI Cýý :3 

ý- CL LO z 

L! j - Lul L- 

z F- ý: 4- M F- 
<1: <1 co 
LU clý - U) M L. i 
x 'Cr 4z 'gr ý- F- 
P4 CL Lld 0 

CLI Z Ld 
1=1 L! j X4 LUI -r 
UJI 

-7 
F- 

z -a 
-1 

ý- i 
-el 4 4, 

U 

1-ý Z 42, 

-J :3U : 4: z 

u -i -, 
2ý Ld ec. cl 

Ljj ('. j Ce 
Ld 1: 4 
3: 01 
I- z T: 

40, UM 

U- 
-J 

X4 
0 4T V) Cri 

L-) zw 

Z Llj :3 
z 
10 3 

C4 Z ý--i Q) Ol 
LLJ 

Ld F- L) < I- 
x ýc -i L Li Lo 

a Ll 

m ID z I-- 
6- r0 -ex CO 

m r4ý C-41 
cs C- N 
CC! k^. j IT 

C-0 N N) 

r. 4 C. -I 
WT If) 
U-) (1-4 

[. '. J r4-1 U-,! 

'T CE) C-I 'cr o CK 4:., U-) %ri I 
-- C-4 C) 0 r") M 0-- M 0") 

W. r4ý %C. 0 "Ci r-j Co 0., 'T C-IM: 

0*ý0.0.. 00-* 
0 -3 M -i Ivl C) N) N r, -. -40 

0 N. 1,7! U-) No Tl-. 00 0 

-01- - 
- n: l 

--i I-A 

C..,: C. D. 01.1 
0 01 0 ro 

C-4 U-1 !9 r-i 

-T 0) NN -4 U-1 co N . -4D C .0N 
"M 'T M -cr "., U-) N Cý-- -!: -' -ý4- --i C. -I IN ? 'I 

N r-4 0- N0-. 4) -0 V) 

0 U-) 0'. ---1 ul rD --i 4T 
c") C-1 10- -, 0 IT I: r ." T--! --I 10n., 

ON 44, N 
ON m 
*T if) 

1.0 10 
0. U) 

CO 0- -r-i 

r" I. - C, C-4 N C-4 U-) (N 
0- C-4 rn, C-4 r-j -. -i Cý, rO U-) 4T '-0 140 -r-f r-j 

40 

o.. CO N P, 'T 

IT Co 14) cr- a- IT . 10 -, 0 -cr 0'. I. N r4l 0) 'T 

U') h) 00 -0 m IT C-4 N lcr r1l) 1-0 0) b) ul 

co C-4 V) U-) 0 te) Cý- Ob" Li-, 114 CO 
N . 1-11 C, ý, ---*+ 0- - V) 

0-, 0 ... 0- U") ITG.,; -, 03 'T U-1, ̀-- ** 
ýe C) N -ýC- -ýo o Cq ýT -0 o -0 -q- Cj 

.0 
%40 No N 

0". C", 
Vi N r, 

-'1 
0- -r-i -q , -. 11.1 -4 -4 -t 

0. LQI 0 V) C, Cý Lil C- Li-) 00 Cl bi1: D Ü 
--i i C. i rl r! r-! e q- L. --) 0 

LLJ 
t7r' 

0z 
Z' 

z 72: UI 
Ci U-1 UJZ 
U Cef 
Li L4 
Uri i. 

LL 174 
-i i- Z 

UJ 
U- co z 

1- -A- 

Cl Z LO 
Z Li Ll- IIz 
III 100 111 

cn Lr! 
zz (D 

Ld w Lli z 
ý- Ell CK !: iý 1--i 

I'll F- ýe 
L; I's rn -I < 

rn 
_j 

ZZ -Z 14 
ýx 6- , ý-q 
u Z: kf z 

Ld <Z <1 ýz Lli Lli III ý- 
ct C-e 0 
M IZ4 ý-- 

LL1 I 

t", 
Lij lz 

-A75- 



le 
0 

Lr-l 

N0 Iq 
0*. 0 NO li"", 

. 43 IT M 
-r-4 -I-q -H 

-. 0 C- 
rl% Cj -r- 

rý'Il Ul 

"t 
C) 

cl :ý 
--I " V-4 " -4 -4 C-4 

C 

I 

0'. C! 
I-S + 0N 'cr C-41 1-0 OD NO c -4 1! ,. I -ý .I -r-j rI, N. V) '-0 ('-. " "T 40 -r C'-J -4) b-) N 
IN C. 

-Ol 
-r M0 IT M -M -rr 0. M . q- ir-4 0 

0 NO 
0 U-1 0 -'r M 0 ri 'T U-) U-. 1 0 

L! "'I C'N r-I -. -I M qr 143 Oý, -r-4 c'. J T-f Cý- 41.1- m T-4 0 Lij 

L-J 
r 

T: 
ý7- 

1) W U 
U. :3r 

0 q, C-0 N. r. -. cl, 171-11 -ýD 01 N z r 'I C-0 r4i IT C11 4q, 10 ! '1,. Cl- Lin 1C. r ---I C11 r 
U- IF, r, r-- -0 N ("I M 0,0 N -1 0 '0 0 b-i Lul 0 CL 

3'. d. t4l U-) Un r4) U": "T 11-1 rn LLI 
0 Li- z -cr 0 vi - U-) o 'r -. 0 z Cli 
z 

--1 
0,40 -r T--4 

0 IV) 0- C., U-) CDI 
-j IT -0 0 0 Z 

LJ M Cil C-4 -r-I -r-i ýq L)-, -ýLl Rzr Y--i --I 47, r (X Z' 

49, (-" 
0 17.4 1--1 C4 F- - r 

0 Lull L-I -Z 
U Cý ZC 
L. -1 Li 0 r--i 

UJI L- 
Z LL 

C -C :3 Oj CO Cn, CJ b-) 0, L*- CO -q C-1 q- V-1 L2. Z u U-) Cýl 1: 1 CO C. ) -r-i b-) C-D N CO N qr 'T P" --i C. q. 10 1: 4 Q 
1:: ý <-r <r U- I-- ---q cn, 0 %-0 --f --4 10 ON 0- IT -N NO Co U 
I =4 CL L 

-1 10 rl,. j N 1,41 -. 1 N cl Co. 'I") (N V) N 0, rN c, ! -ý --i r-j i- Wi -- 
LJI U-) 0- L, CN M -, a -I -- c .4 r-j 0, L <: LL Lj) Z 

L-I I: iý -j CD 
LI b-', V) -0 N 0-0 C- %0 LO U -r n 2- Li Li 

C <: - Z i- ý- 0 i--- ; -- ; -- 
_j Wi. <r 0 z Ll 
5 1-- Z L U- L. - z 
U L-1 
-1 

3 Li ý&f 110 z C-7-- 

.1 I ý- <-r 
U -J I: Cý LLJ -- n- (f) 1--i ý- Liý 

LiJýQ Cl 14) 14-1 N C'-j CO cr C-1 (. I -'r co c-j C'-j -. 0 -40 z0 10 
Ld 1: 4 IC -r 0 q- C-4 co C. " I', ) co (. I co C-4 -,: r 0 -r 174 :DzZ (D 

0 U- -- I-0 M rq) ON t1l 03 crl% C-N GO 141 0- r"I M -, 0 Lli Lij Ld 
ý- lz Z C. I Lj-, r, -T %. 0 ý .* #. - -0 Kr 1'., 1!, ý- Ct ELI cc " 

.-U ('. 1 3 'o - --- to -, cj -4 r-j -r rl , 1-0 4T LJ I- -; f 

LL 
-i 

L) -. 1 C, I rn '0 m %. o c, F. ", 0 
_j 

Ul 4T 
0 <1 Lin 1 1: man 0, -q 

6, C. C. -6 C-4 Lul 

u LO 0 I: fl 
Z 

-j 
zz ow- 

3 z 
-C Lo 

0 c CD 0 u z i: ý ý91- 
-i 

u Im X ý-q z0 w< 4z Ic 
0 :: ýf U I-- -- "I L-91 Ix Ld U, ý- CN 

l 

<1 m <1 r- CC 1-- 0-1 CC 0 
x Lij Ll u 01) IoT4 174 
H Ix C ý-i (1-1 0 
Q IY4 Li I II1 1 

:: e LAJ Li cr-, 
Lij Ul lz i <: i7r' -i 

ui C5 
m CD LLJ C) z Ci rI 

r L! ) auI zo U-) 0 w) 0 U-) o U-) o U-) o no U-) oo Ei U) I Li (n 
a0 -4 -4 Fj C. 1 m P3 -q- 'r U-) U-) so %. o N N co 0- 

-A76- 



C%4 

H 

I -ýo 4: r so T) ---I '! 
- ^r, l N. -, 0 -0 i; -) 01- 
-" "41 U-) Os Cý- Ls-; IT '-t 

a- C-4 -10 140 0 co 0 140 Ol T- co 

,, o U C) U-) L'") 0 U-) -40 0 -40 U7j 0 U-) 0 

0 1ý0 ýcr ri 114) r, 0 U-) n IT -0 N 
Lr) -. 4 Fj -, -4 --4 t--j 

_.: U-) 
40. ,4 

0- 
or, ý 4T -0 . -0 

1- 
-N 

!: ý- 0 C-4 

CO, co N 140 143 ri ---4 co ---i n . 10 140 N Go im 

C-4 0N ---I o- M U-) V) -0, PI) 0, - - IN'. 0 
Nn CM ('-J -4 -- ri CO Nm C-l 

.4*** 4) C> -43 .*4*+* 
0- 0 47 U-) "T t) 0M-, t U-) q, 

.0 
Ct, 

-4 

% 4T rn 

, Z_ 

cr_ (n LU 
U- :3Z 

CD C ul IT Co NI r, -I --4 0 Co C., 1 ýlo OD t-, 

(n -i CZ CO mý -r CO "; r -i b-) r*" 0, L: -) 4zr -i M r'-, K) 
:r 1< 0 Pý, r%l -0 r, -I r-i ri 0- 0 rl% -4 0 -0 -0 0 
ý- 0 CL 4 9, C) 4- 4- * rn M ul 0 M U') e rn rn 

CD Li- Z 'T -, 'D 41 6 e0* -0 - 4 ** 
Z 48, _T -1 0 . 43 e-0 ul "i (> ---1 12- "-1 r, 0 00 

Lii U) 1--1 --0 ý- 
Zi: C --f . - 0 im 

(n >-i Co to ! LU :3 

cm LU w cx_, cz 
Z i- ü- ýD ü- Z 

W >- w Cr- >-i 

Z ý- im Z 1- 

- < C :3 (n r-i C. i I: r Ilzr 0- fIlýI 03 0-1- m r", le 1--f ---4 h ) 
LLI Clý :Z ul u; C. i -3 Kr 03 ti -0 NO r-i Li-) M) ü-i r" 0 Cf- --4 
,x <Ce ILL ý- 0 CO i e- rý, -4 b«) ---i G) 0 0 r*, fu- 0 r, - 
Z CL W 0 r. i (> o co e r-, o u-) r. i ü-) o r, -, e r, -- o co r. i 

ür, - 1 u - l» Oý- ýr : C. i ('-J %CI e *+ -, 0 C-4 C'-i e l> 'T * 

im 

LU 
w Z. 

:Zw 
x «n- A- 

0 --4 * 
b-) 

e*6 
b-, -43 F, -, 

**- -4 
OD 0- 

* 0* 
OD r, - '43 

-b * ýI 
Ü)L 

_j LI., 
<r C LD Z 

-i Z Z 1.9 "Jj Z 

-1 :3 Li Z mZ 
<E >-4 C. 
L) 1 üý '- 1 tw w x4 19 

-- �0 
Z0 P-1 ti :, ui im Z C. i --0 Pý, 00 ---4 --1 0 -e r-. 0 ý 

2: CD Li - 0 -Z M 00 OD OD b) 0 rlo -0 No c- 
- 6-1 ?n0 MI *-- * . -n0 

MI e rej -. -f 
e P'ý, 

CD Z0 i Li- (n r4 0 r, Co e, --, ý, --, rj --, , --, oN co r-, o r. j 
u1 LLI 

Z b. -4 1 :r :3 
:3 1- Z 1- 
CD 9 CD :3 cm Li- 
1: ý Z --i Z0 
:Z W ý- - W 
<r M9x x -r 
LLJ ý- lu u ý- k- 
cr- < s4 (n m 

U- 0 Z 
S-4 Z- w LLJ 

w wzi 1 Z. Z -i x X C-i LLJ 1- 

coi 
(Z 
Z ' <r eD -, -1 --4 kn, n >I me e b-) 0 -0 No P*- , ', OD Oh- ! 

-A77- 

Li 

LIJ 

z 
0-1 
z 

U" 
uj 

U: -i z to 
CD Z 

-z 
Z -0 

zzW 
0 Lij Ld Z 
u CC z0 
ul uj 
(. 0 L. L 

LL 
Ld i-I ý- Z 
mMC 

u 

1-4 LLI 
U- -x LýL u) Z 
0 

oz 
Z LLJ LL z 

Li 00 Ld 

cn 
z CD 0 

C4 :DZZ CO 
Ld LLI Lij -Z 

Ll 

-j 
CL (. ri Lo -C 

U 7-7 z ýJ- 
. ýx LO -., - 
f-) z ýe 
W 

-j- LA. 1 
LAj - 

U') Xf 

wIiI: i 
CC 
Lij a 
:c :Z C5 r-4 
:3 (D e- (n ! I.; -) 



oc 

H 

Pl 

48, 

00- 

(I* 
Z U-1 
0 F'- -14, J- 

rri Lj U 
:3z 
0 <: Z U-i 

-i 
4T I: r LL 

i- cl CL a, 0 

U. ) L 

z 

L'i Q) Cl) I 

I: e -C Lli 1: 4 
Ld D- ý-f 

Qrj Ul I C! ý 1: 1ý -7-1 
rr, LD- .1 0L d' L 11 U, :3 1: D 

z ý- C-1 
j-j LJJ I- W- ý--l 
: r_: x V! 0 F- 
C <2: ýr Ul 

, ,!: [ý -C < .1ý: - ý- X4 CL L. I 
I: r-,: uz Li 

1: 4 Ld IY4 -i 
III -r 

Ld 0 
Z 
e_r CP 

-e-r 
: Z. - 
<: Z 

-1 :3U LI-I z 
< t-i r-i 
U -i cr- rl-. Iq 

Ld 04 , --1 0- 
Lij :ýC z T-4 0 L- uI 

-T, 

LL 
0 0 uI z LLJ Z 3 LLJ 3 :3z Ile C -C rCl 4- ý- U- 
174 X: z Cl) C 
ý4 LLJ Ll 
<m -(r : kf "7- 
Ld i- u V) <: 
0-1 <r ý--i - ui On 
Pý ZL Z 

Ld 
LIJ LLJ 1: 4- 1Q CL 
"r m Cl 

- 
z 

i - ý- 1: co c co 

M. 0. - M CO %-3 N-1 

I- 'T CO 
Cal CN b-, C-4 0N t-'i 

V; C. " No 4T C, - T-i -1. I'D 

r4l 
U-ý 

M, --r `0 "-:: U-1 U") 

CT. 1 MNM 'n. -4: 1 
! "I ýj r. 1 t4", CA 

.. *ý- --r Co --i CIO 
C'4' CI C-4 N U-1 CO 

--q 
141 [, -, rr. 1 

t471 -41- '. 0 CO 

---i T--! LI-11 -. 11C 0 
vi co 

o co 

N0 ID. - 

--i CO U-i N C.., 0 
--I C.:, ý? -r 141 rl (-_,. 

--i C-4 rl U-1 V. 1 ý: l --i U-) N 
C. " C-4 U-1 -0 CrIl !: ý- N U-i lrýl IT r471 4T IN U-) N C*- r-I 

-- CO LO L: -) C-. I? ".. * 
-q- a) cr') * * * . - C) C-1 IT 

M0 r". r, -. D- 0ý- N ::, r-1) D- 
--I --i ['-,. 44- ---1 0 00C"0-, -r IN. --i , --i 

C. i CC le. 110 C. i Lll ti 

, r., CO 0 Ir. i ý, 0 C. 41 0% --4 
r_n t> b-. i M i> 0 r', %v 0 «e 
- -0 0 C., 41 CO * CO 

db C. 4 4 

Z -" -, C: t u-) 6. «7. %iD r", Co ON --4 ()% 

. 1--i T-a I. C. --4 
rl% IT --I I. - 

0 C-0 sn. _I Lin 
0 00 M U-) 0- CO 

CO 

C-3 rl% -40 Ul U-1 IT m 

N rý') M U-) -0 -4 -4. ) ý3 so Ll") MN 
N U-1 1-4 0 IT 0 b") U-) IT 0 U-) r, - 
, -q rý,. 00 -3 -0 N *-43 -0 r., No NO co N -i 

-c: r CXI C, - IN V- -, **- -T C, I o -T I. --** -q- CO V-4 Wu 'Cr 00 

r, ý, V-i 0 C. 1 -0 --1 M 1'-, 1, q,; ---I ýo "'1 0- qr 0" 
CO --q 0 

-N 
CO Cý, ---4 1-4 ---1 1--1 --1 Co., a-, N .0 V) -4 

LLI 
1 

Z0 

Z0 --f T-4 
C. J r. 4 M) M) e er u-) U-1 -0 0 rý, r" Co Cm- 

r 

Z. 

z 

Lij 

z r- D 
0Z 
N ,, I 

zz 

"i I.: z ol 
U-8 

Uz0 
u0 

1,4 
LL a4' 

Z 
C4 rl' 0 

--e 
C. ) 

"W 
LL 

LI 
cri z 

0 

U) z0 
z 11 t 

LI 
LL z 

w 
-j 

00 ui 
CE: 

ý- F- 2: 7, 
U) ý---4 ý- ý- ul 

Z Lo 0 
ý'4 :DZZ LO 

UJ Ld Ld Z 
C-r' Oý CC 

<E U, I. - ý- 

L) M (. 0 to 

-i .-zZI: 
Q 

<: 
r 3z ie :z -j wa qx < 
LU Ix w uj ý- 
m ý- !X luý 0 
ý- (n M a4 i- 

LLJ 

ff- 
LLJ 

3('. ý 
.0. c-Mý; co 

-A78- 



ry) t-n 
0N IT IT co -r-4. %0 N' C-I 

M 0 C-3 co N OD 

r-l r-j r-j m 
r-J in 

-92, 

lil 

C. ) ON, 0-1 Ol U-i N 0ý1 

r-, r471 0 Kl 

0') r". 0 CO C) C-3 IN r-I un , -- o'. C-4 6-. -1 0 
-T C--'l V) 'T r,,, 6 IT r". q- CA N -q, U-) C .1 -, r 

NM V) r-. 01. 

M 

0 -4 W. I-- 
0ý 1-0 1. I Ll 

0 z V) 

N Ot 
0 LL !:: 1 0N U-) -0 110, cll- N. Ll-: rl-I 

0 LL U7, Cl-- fle) 
Z 117! U71 
LI J LO 0ý . 14- Cý) r CC, C. " 0 Z 
12 <r Li, m --5 r-, r,. r4l N <-r 

LLI T'-. 4T -. --1 1: 1 rc. r-: 
GO Cý 

C-1 L! I L. L mg 1:.. D !: D L: Z 
z (i 

LLI >- Lli 
Col LL N 

X <3: " L- 174 
Lul -r U-11 ý- F- Z 

CC 
. -Cl IT Co "N: U-) U7! ý: . 

1", "4 --j .. 
:,.: 
1.4 

! *% 
-, 

r". t -, i=1 - 
, q* C-I a- o 

N 0, ---j 0. i 03 Cý-- * 
L. 

-I 9-74 -J 
1071 -4 --- i ---i iDo --i C-., ' CD , 

'-I CO 0 r:: CO L, 
- 

<-r LL z 
U-1 

, , 
N 

i- ý- -. ýý - ; Z. I CE C-1 .0 04 0 . 1. CO L 
<r <r '0 --o r, r-, on N r, -. "co -. 0 vi M er On 

rD z 
L) ". -C : Z, A -.. Z Ll I- 

-3 
Li LJ z W -i C-) Ld 

U -jCC N. -ýT- ý-- ý- = :z ý- 
UJ IT4 LO 

Li 1=4 
m 0 Lt- I: 

-) 
I r, -. b-l Cl, - CO r, M C-D CtI. U-) 

r i U-) -q 4) U-) P., . 1--i U") I'; --i Ljj Ili LJ 

-tal, Ll- 
.1 

- :L -I CO M Co N IM 14' X, r-i N C, 
-' 

LL I i: Q 
CD ex i 0 Lt. 

L) z i L:; f Cýl l-, el "N 114) 0 C-11 ýql IT N 
'-l' 

z -3 ul 3 CO. an 0ý, X C. 

z 

ý" -j 
z z 

C3 4X 0 4 V, ? -- 
1: -C (--' ý-4 0. - 

m z 0. ) 
- 

CD U z .4 _,::: _J 
ýe uj I-- u Wc 

<T 41 
CN < = 4z : i-ý -r w Of W W ý- 

x w ý- u <: ý- --r- ý- :! ý : r_ 0 
10-1 Ui LD Co xf 

ui ui I II I I 
A, LU 174 1=1 ':! ý Le-, 

0 z QD LLJ Z 
ulj U-j U-) 0 U-) 0 U-, 0 0 

---I C-4 IN MM q 'T U-1 3 (n 

-A79- 



Nt 
o If) 

... 

1 C"J M 'O Li) M 
U) -i ": -l --4 

N'3 ---I 
N. -. ýD 

0 14D -40 

V-, rq7l 

co C; 

L7, 

-. r 'm !: -1 -, o mn -cr 

Iý 

0 

r. ý, -% 

0-. L! -) Cl- rý-l co 10 7--! 4ý C) 
V) U-) --i --r o" 0 U7! v) o C- 
C; D U-) 1,1 0 00 1r "o "JO N C-D 0 M 4-1 C) 
r1l) 0-1 r". V. ) ct C. 1 

*0 .6 ý4 IT rj) o"! -r 
-T q, Co r-ý, to --i MM --i nN 00 Kr 4T 

010 0 -r-f C-4 r4l Lil co 1-4 03 0 M C-4 C- UJ 
12-1 

41 b-) 14) -r-q IN r-j U-) V) U-) 
GO 12-1 1-4 0 C-4 U-) 1-3 N li-) 1, -, L-0 
r 

-i 
<E 'cr m -%; r --3 N N CK 111.4 m u 

F- o I:.. - -: - 0 - 00 ON b-,, T) 0, N. -- LJ -j C) Li- z ITr CO CO * *0 4. * I'M co IcIr z co 
z : 2, - --q 0- M Cj N N Lý- 0ý1 IN N -0 m C. - 0z 
u cn L-) -c. 1- F- 0 N , q, --1 0 0 C-) 0 C, ) -cr N C- Z 
1:: ý <1 Ll Q- 174 

L. J ---I 1-- ; 4- 
M0i 12f -7: ý z Z, W 

C-:, 0! 0 Uj LJI Z 
0Uiu 0 u Ccý Z C 
Z Z. U0 N 

-N 
:: 4 l! ) <-r 1: 4- 
<r. -cr :3 C-4 CO 1.0 (-. 1 L, --ý r.. Z 
W C-r* : ký N -ql 4q, V) Cl-j -i cl-i --I 11-i N -, rt- .. 0 CD 
t7r, <r < LL C. 4 0 o C. 4 o., T-4 v) 0 im --o C', Lp Iz Ll 
I: Q 1'ý LI 0 IT C., -q- M ýc C. ) tri U-) C- CO U 

- - 
0 v) --i e--. C-4 co C. 

-I 
C. 4 0 -, -q V) 0 'o L. 

- 
<: L 

L. Le) z 

174 U. ý5 -1 
_-: - :: - cý ic n. cj rjo co U 1, J 

-4. 
ID :: e- M -T U) V) -. 0 N CC, 0- --q 0- Cl rL" '43 0 111 1q, r4l 2 

. - Z0 

<r <.: z 

1:! Q: z 

5 
i- 

! 
E zLJ LL Li- z 

u < wl 
-j 

0 0 Lj 

_j 
LLJ 1-0 Z 

- u1 
17-' .1a, cr co ;, -4 F- ý 

- Ul 
LLJ CQ .- 2' Cý- N 14) M 11-1 141 --1 14) -4) '1 -0 U-1 MMN z0 U) 

U, ; 74 <: Z N0 --1 0 'T CD f) U-) 0 'cr 0 -. Iu-) 1: 74 z z ED 
:r0L. L L) v-I N CIC -4-1 -0 1", -0 --o -0 10 co N. ul ui Lli z 

N. 'T C) Cl. - CN %T *0 N OK Co q F- LC fj-' C-rl 1-4 
b7, C!; -cr 

CO lrr < LLI z 

LL 
-j u 0- q, SO CA 0 N e C: r 0 -i 

: L. U) cr, 41, 
0 <1 L 

.: 
o -43 -rý, -M c , . - C, CO 10 D LLI 

L'i ! III u -1 0 0x 
Z P-4 32 -j 

ý7- z z SY4 
:3z 4T ED ý-i --I 

0 ýc 0 .-0 
L) z 

-e 
1ý 

E C4' X ý--i MZ0 w <r x : ZE 
ýcf LUI F- u L-I Cý Li 11 
<=C Ix cc: CL 0 
LJ F- U U-1 F- M X4 mt- 

CC <r C. ) 
&4 Z Lj- 1" Z LLJ III 

1--f LLJ uj cr- 
Ld LLJ C4' I Cl C-1 I LLJ a 
= 

-T 
L. 1 0 m : "- a -- 

ý- i-- X: 0 --', *-*) z b-) <) b-) 0 L. -) C. L. -) 0 U-, 0 In 0 U-) 0 0 :3 Lo 2 cn Lo En 
<a: 0 V-4 -4 C-4 CA M rq) IT Tlt, U') U) %0 '43 N. 1'., CO 0- 

u 
r- 
C4 

x 
H 

-A80- 



V) 

ccl 

C-4 

. 10 CC 

rn C... , --i r-j 
T-4 T-i --I 

N) 
r.. N. 

r%, "I --. I U-) ---4 N 0- NN 
0 Noo co co 

M C. ", N U-1 
U-) CN 

-9 
go.. 

I 

V! 
C. 

-I 
u -3 r. " IC. " V) Cc, 

M C, ON M 0) t, -.! C.. 0 
0 %;: ] -o 0_1 r".. 1ý, C. ) N 0, 
0 T-i 01 0 0 

(I N. Ct, U-i U71 C-J C-4 4T N. C-J C-4 ul P rl. 
Cj C, 

-r-i 
C'. 1 4-, r NO C 1-4 r-I Cý'. -%4: 1 -q- 1.,. j -q L-1 

C 

LJ 

Z L-1 
0 F- 

I.: !X CO L) z 

e_r (N N V) L-) U-) IN. z 
01 1 C-11- C) C. 4, U-) N) 0- N V) !, N LO 
r- 

_j 'X . j- 
L. 

- IT m 14) P, b-i N r. " r 
F- 0 CL 43,0. 0- U-) h) u -i 0 L_ z rr CO un 100 C) Z0 

., *. 
Z q-_:. -- C ?410 n, 

'. 
N N0M C- 0z 

w Ul U. 1 r-I . 1--1 -4 r.., 4"r -. -1 0 r_-) 0. C) f_-. i -q I: r r-,. -i _j .j N -, x Z 
lz Cr i-I Uf 0- 1:: ý Z 

174 ý- , 
zz L, I 
01u Lul z 

Co Ld Uj 0 U I-e, z 0 

z ý_ OL :ý 11- z L-1 Lid 0 N 
U >- Co L: _ N 

: Cý M ý_ U-1 <i: ý_ LL 1: 4 
4T el -, r :3 Q) NI -1 7_4 14- 0) -. -1 C-4 0 N. C. 4 ---i C-1 V-1 rl_. us ý_q z 

ul : k" CO C'. j 01- C-0 N 0- C. ) 0 u-) 1: 4 U) lzi 
< I i: - "N 014) IT 0 Cl., . 0. -0 C. -C, 1,41 Cc 0ý- L) 

M 0- LU C-) CD I--[ -r-4 1'4) . 1--1 CO C., 0 C-4 -i Ca -. --i M00 03 L., J- 
, "r 1; 1 - N0 'IT 0N CO ... 03 N0 -, r 0 r-% L 

LI . (E Li- GO z 

174 Ul I: Q 
-i 

M: 0) --- --- 0N0 .*0 &.. 0 

LU M 0 F_ "c" 1,472 0 so '0 NN CO 0) 1'-, N -3 0 b) t'll Mr, L. i L'i 
1- Z Ll -T- -r- 7: 

-a -T Z ý7_ 0 
_j -r _ 1.1 Xr (D z 
5; - ,- I'll z Lu LL L -I z 
U I. - C-r I- C a, 

Ld 
-i 

Cl C Ld 

_j :3u w (0 z Of 
C" I'. ! __ 
U 

_j 
I'rl '4ý 'T 

Le) 

LU jT4 4- Z Cr- rl-I 0 Ol co N 14) M N C. ) C_ U-) r*. -. 
z CD 0 

LLJ i: 4"<I: Z ID -4 4) If) N 7_4 T-A N. U-) IJJ --i L"I DZ z0 
r CD U_ U N 7-4 CO , -i t,, ) 00 N C11 to . 1--i co -4 N Lij W Li z 

E 
_-j j 0 C4, & 40 C'. j Cl 'T -0 IY- C-1.1 

-4 J-z 4: 1- ý4. 0 '. 0 C-4 C-1 -_O qqt, <r L'i I- : xf 

2 6, %0 rýe) (,. j to .6r. J ,rr., C. 1 c, In C-1 r. ) '0 Cý- -i 
CL LO Ul x 

CD < i! LL r'. ) T-j so N0 C-% c-, 'ro N -0 --1 :D Ld 
uI ill u -_; 

_ 
Lo 0 ly_ 

z M _j 
ý_ z z 

3z -'X LO " ý-q 
0C .-C. L) Z ý1_ Z 
174 X: ý-4 =z CD w <: 4: a 
ýe Lj ý_ uu Lul C-11 U LJI 
4T _r 4x 

- 
Cr-I I. X 

u Lu 
ýZ 

L. CQ 

clý 
ýX" 

-COED 

jY4 z wI 

ýe u us C-P, 

Li Ui 174 1 <: cjý I Li a 

3: 2: 0 Lo xZ0 
LO CL Lr) w A_ 0 bl) 0 V) C) W) 0 U-) 0 00 L") 0 U-) 0 0 :3 LO .4 Lr) (n U) 

<r 0 -1 -1 N NMM -ct lq' b-I U") -0 -0 r'., N CO 0, 

N 
(N 

H 

04 

e 

-A81- 



4 
OD 
N 
x 
H 
lz 
lz 

P, 

12, 

C:... 

M LJS 
1-: 1 qw. ! - 
I: f 1710 L -1 Lf-i 

0 -:: r Z -C 
CO i 
- 71 ! <r 1171 L- 5 C. - C. o 

Li- 17-4, 
z 

Ix a Lf 1: 4 

12ý !: ý -C (_: -. I L-J, LJ M. Crl 
z i- CL L! -) Z, 

LJ 

I C. ) 
7Z 

CC 
14L!: Q Z 

u C. 
- 

Z 
z 

U 
_j 

I: f r. 0 U-1 
w 04 UN0 

L L-ol 

-42,4D 
1: t. -i< ? -- ý- 

L) iz 

< 71- 
U 

LL C-i Z 

w Lij 
,C 7Z ý-- 

co r 
U -! 00 ý: l r-I 
o- C- T C-l 

ý "o ; -:: -. ý 

C", C, 
CO CN. ., 0 

(1--i U-I IV) t4ý! U r". t"', -Cl U-1 

-li 

U-) 
f'-, r-i CCI 
bl! ý-, 14.19 

! "N V) 

I. ici 
M -, C-4 0 
: --, --A 1--% -, 

f'N, 
0 00 fl%l __j 

0 

-T 0 C- 
-1 1- -41 0 (1-1 

L-) 

U-) C. ý- -4 r", CO 

-, -i 6, ý,: j ý- :, - C-4 .0 -4- ...: _: 0 Co 0- --q P.., 'o- o- C-3 , ýr C) Iq-T 

!.,,, Y) 

C. - 
ON TI, <j U Ln -q- I. rej 

r-1) ---i 44- rlr --i -D -T 
0- -0 0- 0 0-1 r.,! -, -4 

.2b-. 7. - m q- 0ý. :- ýi r-, :: 6 
LN -, C- r, -- CC- C- 

iaI 

C 
z 
<Z C, 

-.. " "N: C. " 

-Ij r4l 01) U-) LN- --Cl ID- 

o00L! 0h :C L) 00 
t '4) N. . 

Ld 

5 Z 

z z 
0 

L 

174 

LL 4z L, rn- 

ED z 

Z W LL z 
L-1 -i 00 

F- 
(. 0 " W 

Z 0 11D 
174 =1 zz 0 
WI up uj Z' 

Cd 

i: f 
Co 

LL 
II --- e r,: o -. Cf-I 

CE 
u z z -i L-11 
Ll 

rN 
lz 

-A82- 



r%l 

L") U-j 

-7r ; -, j r" 

A ý. 

LI-11 

:c Ld 

C. -IT Z 

L. 

LL 

L: j 
rp, U"" Li 

L. L 0 

-M F- 0' F- 

<r- I 

IX" 
u 

-T <Z : _;. _ . 

<7 

W ix! U 1, . 1,0 1 .1- 1=ý <-r 
0 L. 1- Vi 

0 <1 
L) 

:3 

L. -J, U, 
-L ZZ 0z ý- 

C-0 

m 
OD 
ri 

l'. J ro b CO ,o u 
PO 'Tr 'T b7i - .0r,. -. Du -o T 'r r 

0, Cý-- PO 0, N. OD Ll-*ý lx7i U.: 

'. f'-. -M "--) lcý C. - --i o 1. ! N: oI. 
L 

U- 'T "0 0 1" b7i 
-i U 

N. U-11 - .1.. 
li -) N. rl !N 11.4 C-4 It, <,! 

LM Ci 
%T Oj wr r's, -..: n C. 4 <T* U-) C-3 

-lill r*% ý43 T-4 -. --i 
C-1- -" 0 Lai !: -. i -, r ON, 

C., 1: 11) cr CN -J) 0 -ýD C- Irli- : 71 
11") 

L-'-; ION, q* eD Iro P4) C-4 - 

4* .64*&ý 
U-3 b-i --ýD 1: 0 0., LN 03 N. -'0 U7.. 

I- -T i . -ý <-' 0) f'-. rl-. 0: 1 
000C.,. Cr 

N, O'ý 
-4- 

.; ++ý-, "") -,::; -j q, " j -, j) 
Co 

Fi -cr !, -, 11 
ID U-i P-. 

C- CA 'C' 'T 

IN C-1 

Lj L-i 

IN, 

Z 

0 ý4 

7", GO C 
F- 

U- LJ 

z 
ZL 
L-j .DW 

z rn C 
-1 770' 

U, 
I- OX I'f 0'. ' 

L 
T 
7, 

rL 

-j 
ý- zz!:; ý 

L-i 4Z ý 1- C 

CL LL, Ll 

174 ;: Lý 

0. U-1 0 V'ý C: U-1 0. LO l' "I- I'D b- 
ri) o, 

-A83- 



OD 
- ': 1 0 1.1-11 C. " ---i ---I Ict r I-'->- 
6, Co. (-. j --; z- C, 

--J 
rl'. C, rý'. %-0 : :. j N f%,. 4- 14'ý '7' N. C- 0. - V) 

001 r., "o -r 1ý) IM 0 

43.. 

u 
co 
N 

ON ý; -! -.. rt -14D ---o . l:: 14D . 10 In 
-14 N T, -. r") C-4 Art 

IT M0 

-: Zl A, r, rl-- I*.::! "T ýi 

1: 1 r-71 1: ýl (: I I_-: ' 4 Co bi 

0 -12,1- 
z 

'X-I G- r"'i U-) C-0 -: r P-" C-j z C) C; fal C-4, 
-7ý 

0 "T ýq'l ! '-1 0 C- 

-i 
-rX 1-0 U-1 r- -0 co C- 'q- r 

.. 
' -Kr C- r-'- -'o Lo r-j 

L 

0 1ý. - 42, ': ý ! z! +*. *+* * A. * + *- + . 4ý * Li I 
r ---j L. - 11: 7iz V) U "Il --f 0 -'r -ýo r.: ) N. %;.. -I ! ý'. rD ;, I -, Ll-j ---I L. -) "-ý z0 
Z A- L 

-1 
0 IM r, 

-. 
U-) -'r V) 11-1 1 :1 C-. l C. 

. 
. 44 'c b- 0z 

W Q0 Li b-'I I- LO C. " C-J 1'-4 <E 
czý 

C-4 174 

z 
cr-, U, Ld 0 (-) ce -W 

C- 
I--I 

- Z -Z U-1 Lul Lid C, ý-j 
Li -*>- ýZ! - 
z 
< U71 %-C) f*1 Vj lu, ul Lij 

ul :! ý ýý W L! -: LI') LD C. -I --i ON --4) ? 141 0 -41 ill No 'T 'Cl 00 -r ! 74 I'rý 
.. 

0 

C-e <l- <1 L-41 LL tqý C.. " 001: 0 -r- 0'. -1 r--- 1-? - 0'- 0 zr 01 M 
OQ OL Lij -1 0 ---1 r1l C-3 CO Co U-j M0 ! ") V) N r, ' 00 M0 U-) " W, 

Of r rl L 
-. 

1 I'll -. 47) C, '0 IT U-3 0-0 0 %r N) 0 "0 M Ll- 0Z 
L. 

-I I: Q z C; --4 C 
UJm <_r 

I- -? Al 
- 41, V) V) 0- 

--1 
C- ! ý' '0 V) U-) 'T qr ! 41 UJ LLJ 

f- J. - -C 3, r 1- "4- ! -- - 
A- .- 

-r -r 
-- 

.c AT zz I-- "0 F- 
_j C. L. -i -C ILD, z 
-D i- I Ul i: ̀  z ul Li- LL z 
U 4 U-1 10 0I 1 

:3 ro Z 
- 

Ix 
L- 

U _j IX Z- U-1 01) P- U) 
U11 -74 JJ z C) tAl Aq- 'C", -0 Act A: - 'T t'll z0 Co 

ul ;: 4 <1 11.4 1-",. C- b") Co M rl) C-0 U-) C:, % '0 Cý- 1: 4' Z) z z0 
x0 U- U-1 AT N to 0 CO 'q Acr L-Z) ID M r%, LU LU U. z 
i- Z -01 0- a-1 -01 --4 -- - -4 %-0 Co CI- 11, C-" X- 

AO, 10 (14 --- - LI-) %-0 V) 'cr V) ICI L! ") - - Li-i <I: Lij ý- ý- 
--l L 

-I -i 
u cI 'Clt- M -r CO --i IX) . 14)0 IJD rl 1--i (--. Irt 0 

-1 
V) fil ýc 

0 <1 i LIL -10 -0 IN. 
Co I-"- ---q N -. -4 -. -i - a- C. 

-I 
r. -. C-4 :D L-f 

101 C Lo clý 

z" 

_-t -1- : 31 -j ý- z z I: Q 
:3 ý- z i: <-r 0 ý--i I--i 
0 -C 0 0 U, z 1: ý 
174 Z i--i zz0 U, <E -a 
:: Ký Li UII Lij !: 1-1 Li 11 
<r. IZ C-rl Cl Lij Ll U-) 12ý 1: 41 
clý I-I - LO 0 14 X LL Nz Li II I 

ý-4 L:: f ul 
L'i LU C4' i< Clf U. C; 

0 L-I 1- 0 2 '-. 4 C. -I 
r 0 CL 0) Z C, U-) Ce U-1 C, U-1 Cl U-) 0 U") C, Vý C, U-1 c" (D 0 03 5 Ul L 

-ej: C-) --i -i C-4 C-4 ! 41 tqý -t 'c'l C) U-) %40 -0 !, r-. OJI L-'- 

-A84- 



N. 

zi , Z. C*- It "o r---) T" -, C. rý'- 0 -; 4- (:,: rý !: -! 
"D 0- LID r4ý Mc .1 C-4 C-1 1--! r-j T-1 -i --i ---ý ---ý 

- W. 

0 

L, 7! 

q M- 

-zr b 71 
cj 

0 U-3 C- C-, v) 0 

z 

10 4: 1 4D P U I CO 'cr 1ý-- C, -4 I b C 0b b7i Z cri Cý 
T- 

-41 rIN --i C-0 0 CI "N 1-4 0 'Cc" n ('-j 01 C-11 
-. 1- eIr LI- -<1 03 0, 'T C-4 'T 0, N 'j") ý- TZI C--_ . 1,4 a.. ! Z! .*. . ** **. . #. ý. + L, I ! 
Lo L-L :. I .ý1. 1. A: - -ý U 

U-) 7) I 
-. --I ILI q, --0 0 ! ý-- -ý') Ir', C) ý) I L--,, ---i U71 U 

- 
Z ýn 

0 P., -qT WJ M C. -I r1el q- j-- N. :, 0) C, 10 z 
LJI 11: ý 

, 
-L-J Ij-j 1, - N <Z Z" 

ILF F -T F--' t: -F: 
0 !:: ý' Z L - _ 

ZZ 
CI UJU L 0 L) ".: Eý Z 171 

7; 

V) IDD r" "o T', -- r-j C'- CO NO U) U') 
tz : k. -, 

OD m 'T r"o 'r 1-01 r-, - . ") r-i U-) a-I 174, ul 0 

-ex !:! I- ! t: , ir! C-4 "o r, o -'c' un u r-6 c-, F- Cý: U 
LI , ; __I 11 -) -r :D t4, i -gr 0., -0 Cj -. 0 C- -, dr M LU 

IID U IN, Ii-) 0- IT --4 0 ! 41 C, -4 'cr 0, - U-.! N L 
-I 

IT L 
-I 

cri Z 
4 :W!: Q Z 

LIJ 2n un vi -. 0. N CO D- CN C-D 0 L. --,, U-) U 

-C --: 1: :: e: z ý- 1. - 0 ý- ., ý- 
, eT L 0z CD 

zL LL 

L) u 
-i 

0 0 LI-I 

-j 
:3 L) 10 Z C--I 

<r 1--j 
-m F- 

UI CC Z .1- U71 Lo ý-4 ý- ý- LO 
W C4 UZ : 

--- -41 N -IT ul %0 co N Co 14.1 LI-) IT C-1 4T z U) 0 
Lij ý-4 <: 17.1 b") Q-) 0 t"- 'Cr Tr LN CýCý U-) r*I -0 C4 -D 

.ý 71 
m0 Ll- U') "T 0 (N 01-- -T -'r -4- 0- N C, 'i IT Iii Lij L 11 -Z 

F- r CI + 7 00 C- Ef 
.oC. J 44' <-T L. J Z 

N C3- --i C-4 OT 0 It N CO N CO 0 Q3 LO <r 
0 Ic ON C. " r"'. N 

u -T 10 0 :L 
Z 3 

-1 z z 
3z 

41 LO " 

-C 0 - C-r! I L) ze 
-j 

LLJ 4x 
Ljj UW LU 6c: Uj LLI 

-T 
t--- --r- -I- ý- C-r-I 

. A. Ix C 

LIJ F- U L-i ý- " F- Uo X4 tz I- 
IX <r ý--i - CO 0 
IY4 -T' LL N LLJ 

u LJ Cf 
Lij W 174 1 <r ly- -j 

Ld 0 
Z: m0 LIJ ý- U) 

X0 6- Ul z 000 
0 N N. C: j Cý- 

0 
OD 
(N 

1i 
Pl 

-A85- 



Ij 

3-. 

I 

4. 

I1 2 I: a, .:. 

_ 

Z 
Wi L-. -' 

! -- ' : -- 
Z` 

I - : 

L. Z- L4-. .-- 

1-74 L-, 
-: 

CC! 

1- ý- .: Z.. Z ý- 
<T' .. 'r 

Li -a .,: E 

z ;, rl 

I <T' 

.. 4c --- 

I UJI 

- 1- :. r" -- 

N. nM -- 

r. 
C; 

D C1.1c 

i- 7i 

C: IN C": 1*1 -i. -. r. 4 C) 

Cý ! 'I --, 'T", r., % r,, - 

I 

0-- C-41 --- Ica 
+ 

110, 

41ý 

'Z- 

- .; _ *ý .. '! 
Z 

: 
77 

07! 

CO C", 
77 

4 
G% 
N 

U 
- 

L. 

-J 

I- L L' t=CC 
fl: fj) 

-A86- 



F 

!:: i C 

1.1.. 

6 

m 
0) 
CN 

m 

IJ 

LJ 1: ý 

LJ 

C: ' 

77" 

LN 
Z -1 LZ 

WE Cl :3 

Lj LJ I 1ý -T- LD 

L r 

c. r. c: C] " -' -- C. -. - 

" " c: i. " 

0--l , '-4 
; :., -.. --; : -; - .I, :-? --ý -*- :. :D ! "..: :-. -j -7 -i 

ý, -! i*- 
.; 

-7! - 

++ . 3. .I, r-, f. -: r -. ?Iý -_-: -; , Z'. 

-. 4 C) r ... U71 C-41 r C'.! 'j-! 

L: -% 

: Z: 
---j -4 %, . 4 -b . 3. -. n * -, 4 +ý. 4. !.. i 

- 

-Ir C1.4 C1.1 U-j C. r C? !-,., '. . .. 
0 Cý 

u 
f,. -. IN --i 

Li 

-V 71, 

z -, -C, 

Li jj 

jL 

-A87- 



I 

U 

H 

a, 

01. 

M 

0 

0 <1 %4) 

00 
cl I- 

C! f <" It I --) 17-1 
W 

Ol U) 

LD U 
-1 

L. I ILD 
Zý- 1-' 1Z 

UI 
ýý Z ý-- LX F- 
. IX -el I'll m 0. 
Lj : ". " :z1.1 

-eX <1: 

::: I LJ C4 
-J LD Li 
Z0 

<<Cz ý- 

J-j 

Z3 , L) tu) Z 

L) -j Lu 114 -- '9-* 0 
U, 1: -4 <1 M (1-4 
I- 

-3- 
0 LL L) 

F- z C) 
-0N 

Li- _j C-) 
< Z . -C 

u 
z 
:3 ý- z i- 
0 <-r 0 :30 
i: 4 mr, L--f Z 

<r z C-f 
ul uu 
1:.: f <[ I-q 61) LO 
04' r LL V) 

1-4 
W L, i -el: 

m0 Ld 
I-- r LD !: L L11 

tl-" CN -P MN -0 r. -. ! I- N t') r-, "o C-1 "'; U-) Cý, M 
r) r-", b7i -'T t", ýl :. D 

-0 ý-o Ul U") r" 
P-% V) n, 

1,01 Cl, r-I N r,., C. - 
C- b P-0 . 10. 

cl, .*. ý 
U-1 -r-i ct IN-1 

Q. -I C) 1,41 U-) N 1: ý, 

--40 

Cý, r-, 

CD ILO U 

-1 . Cl V) 
U-1 ON rli 

C'l 

0 t--! ul o 
U-1 r) C-4 --I cl-I 0 

T U-) Cý, CO ID at C-4 ON 11 -4D 0-1 0N Clf Co CA N -. --I r-t At C*- 01". 4 r. -. -i Ul C. ", 61 
, i,., C- rq i C- ýo U. ) ýq. ) -- rýj C) r_-ý ()% %Cl -, 0 CN 0 

.0 
r-n 

0 C-J 0 rt C. 4 0- %-01, C- N IT C., C-4 U-) r--ý 0 
-r-f -r-4 --i C0 --) rt 'T 'T -ý:! ml -. -q --I "., -4 N 

Co '. 0. - q) oj 
0 . 11.4 0 V) 

r-0 Iq b") U. ") 

03 
0 

C. - --i N 
"T 0- --i 
0 

C: - ! ('.. l b-) ý3 e 0: 1 8-- e, t co W0 
C. i Irr 0 C. - 0M 

r. -. lzj«': 

,0L. -1 ! Vý le cl- mý 

CO 0) -. 0 b-) 01- ID) It-I -4) 0) 0- V) *-4) Co Co 
U-) Os N C', r, -, M0 r" C- C. "- U-) 
U') 0 _, - C-4 C-) 0 
U-) V) Lf) 0... Ll-j 

Tý, co -0 
0-. V. 1 'cr U-1 C) 

U-I N. CO CN V-q --f ---i -. -q -. 4 -4 Of- CO f, -. . 
-) 

C. 4 

W 
-j L-D 

0 L-1 0 10 0 U-) 0 U-) 0 U-1 0 Ln 
--i C-4 N rcl Vý qr IT U-1 U-) -0 "o NN C-3 C- 

-A88- 

Li 

. 
E: 

z 
Nl* 

C! Z 

114 <1 

:z-!.! 
011 LJI Z 

L-J L-1 0N 
Cl N 

LJ 
1-0 Oll 

U 

L.. - Cr U 

-r- LLI Li 

LD 
U) z 
'r .. - 

L, 
--' 

LZ 
Lul 00 IL 

-. 
I 

cr) " ý- I-- Ln 
00 

174 =I zzT 
Ldl W Li z 

CEý 

-IT W. 

__j I'. co (0 <r- 

:Dr), I 
ID Ol [:.: f 
zz : cf 

LO 1--. 1--1 
uz -j Lul <: << 
Uj Lc Ll I Li ý- 
"r, i- Crl Ix 0 
F- W I::, I., Q 6-- 

wI 
IY 

a 
C --4 Ir J 
Z- f1r) 01) V) 



Q 
ON 
C'q 
x 

z 

42, 

+ 

<1 

u 
0 F- 

Li U-I 

_j <1 

L- 
z 
U1 01) 
Crý <E L-1 C, 
f- Ld C-41 
r1f) U7! :3 

Cl 
0 LLI Li Li C. - 
z F- CL 1: 4 
F--f Ld 

C <r lq- :3 CO 
Ld C-r, : If 

U-1 
U. 

, I-- Z rn 
C <I z 

U 
4 a, 

-1 :3U Li V) z 
<: ý--4 CL 
u --I 1: 1ý 4- 

UJ iY4 Z 
ui ; 74 -C z N 
m CD LL LI -0 

0 
V-) N 

0 :z 
L3 j 

Z 
z F- 

0 C0 :3 0 
z 10 

<r 
W F- UU 
CC <1 " ul; C-0 
IT4 r LL U-) z 

1--i ýý ul 
LIIIJ Ld J:: l ! a 

mr 'L L L. I 

. -, 
! ý-' r,. % -, 0 

r-rl 
C: cri 1-0 U 

-cr T IT 

: 7: 0 rc" 

,q 'cr b -. 0.00 C., 

--i -" - --I - Cl 

4, t C. " C-D V) 
-, --i 

C-- 

N 0: 1 IC. 

C. " 

- 
rl Ul --D 

0) N 
I'll 

11.4 CC! OD CD 

CM r"'. 0 jCl 0- N P". Cý 
"o 0 r". oj 0 

U. ) . 1-4 rl -r U71 rý r, ý, u .0 -j ', ', 0. 

b7i -r-I 0% 
L. l, - Cri 
1") cl- 

C, 0 Ow- -4) 
U-) C-4 C., 

UO CI-41 T-f ---q . 1-4 -r-4 

CO rT C. - 
0 r-I -4 
0 C-4 10 

IT C-4 C- ,0 c- C-J 
le e 143 

cl, . -4_1 Ic, 

N ---1 ! 14-3 

%0 ON 
0 C-4 

OD -I -q -I C-1 

Cl N Q. CO N 4"44- 0 C. - C. - M , -1 0'. lr--ý ,,. j r-J, CO 
0 co 0 (1-4 U-) CO r-I -41 b-I 0m -4) C. U-) C. - 0 
n 14) 0 44- 0 . 10 "1 0 IINI 0 U-) M (1-11 rl% 0m 
r-j 01- r, -, *-0 0 --1 IN U) N U-3 N -. -n' 0. -- sO -40 0., (. 1 

N Ul 0, - Ull N ---' IT , IT --i N rf* LN f) %, -. I - 
-: 21-1 **. * -r-j %**0*4. V-j 

-) b-) '-: -) T) I,, ') n D"! La -0 N C-01 CP, C. ) N -4) b.. b 

IT C1.4 cl-j U-) 
C. CO 0 C- 
CA NN C-j 
IN C; t. 0 

: kf 0 00 es --i CO : 11-i 
m ON -r-4 

Ljj 

IT 01 C-0 "T 
U-1 r-11 C-1 C-4 11) 

0-' C- 

Co N Mi -'0 ! 4l N 
C-4 C: t -N 

0N -P 
., --4 --1 ---1 C, j -r-i --i 

U-) N (1-4 4T 
b-I Cý- C, CO 0 

C-i rl-l N C-i 
- 

C-3 C. J 141 

C-4 14 ol vi 0- C. 

--ý --, C- C-3 
IN ,,. I 

Ur) 
.. W. C', Ls", e-', U-) 0 U- 0 Ul 0 b"! Cs Ls-; 0 C: rZý 

I -D 
OD 0- 

ul 

LLJ 
uI 
z Cli 

L-J, 

U W. C, N 
C-0 U- 111-j 

LL 
Li z 

LL <Z LL 0) 

Dr, 
UD 

z LL! L. L LL- z 

III 
-j 

C-1 0 

i7r' 

Z (D (D 
Dz (D 

wI Ii Z 
I-- -Y 
.e 

C-1 0 rA 4x 
Ld 

-i 
zz 

. cz (Z) I-- I .. i 
uzz "I I 

Li 4T a <-L 

2: 1- Of CC 0 
ý- (0 SY4 ýT4 ý- 

LIJ 
C-el 

ýe 0 
L"i : ký 

-A89- 



, 7! - -7. ý r 

rN 'cr 

ý7r 

j 

4z, 

-04 rn I 

z 
w 
04 

A-_ 

! .. ýi r- .: Z.. ý 

Li 1*0 1- LJ 
C. -f 

U.! C.: 1 *= 
-:: --' 

L 

M 

U 

Lj 

.1J 
L 

73 U, 
U 

_j 
C7-' C -cr 

LU !: Q UN0 
LQ 1: 4 ýr 

-j <1 

L) 1 
z i-q ED 
3 ! -- z 
0 <r L-.. 
17-1 Z": EQI Oj 

CL 

Z 
Ll 

L. -I L 
0 z 

I-- ý- Z CD ,. T U'. l 

ho ul Ul V -:: 1, -.! L -.: I" -- I'--. ::: i f--L-: 
F ... c- - C. " V. - .: - .7rý ii . - 

.r,.:! C' 

r. CD . -!: I .. i .:. 
-i (: 1 . -D 

1--i 17.4 

b7i 
21,71 b7i 

i C: 
, 7! ' r". ---i fr + -+ 1"%: i i,: D ... -, ' -j r". ýTr 

b-.! M 
I' 

---i r*.., V.: 17-j r. 

IT 

CD%.: I IN 11- ,.. en '- - -, -- *" 
-1 

,DC., 
. - 

"171 

14) tl-l r. 1 r. -j 
r Ica 

0 U-) Ul L, -! -. 43 -ýD LI-11 U-7: U 

* .ý.., 1. . 41 

1ý C, 11- M l. F, r") : : -. --4 . -1 
C. 

. 
b9, 

LJ 

71.7" 

L CD 1.,; 

C. . 7- 

C. z 

Lo 

1: 4 D 
. 
2- 

U 

I: L 

Ll C 

. i: zl lzý " 

LLI 

Li 
0 U-) 0 U-1 0 U-1 C- L, -) 0 li-i C- b) 0 

-A90- 



ID -ýýr 

.1 

.) -P 
Li 

+ 

CJ -J 

Ci LL 

z Li 

L: iL 13: f-D 
Z 1-- C 

bi 

7 
Lý U'D 

Z 

: Li ! i 
LJ 

! -ý E: -' i- 
< 

- ý'T 
Lj 

' 
I 

ij- Z 
3 L) - - 

!J _j f! ý ': E C', -3- 
LJI CQ. L! C. i C, 

Li ;: -i -Q: N 
CD L. - U-1 I 

. 0. L- 
01V, bi 

"y mK w 1: i 3 

llý C Li 0 
Z 
ul 

=1 

M- 

H 

N 

r ii I 

+ " C. 1.. C'. 
I_- I h I 

j' 1... i:. -. -- . r.. L: : 1. 

.. -. ::: -: -.:: i ; -! -ý -- --. 4 .::: ... :::, -.: i. -: F, 

Ll 

Ll-j 

b C. -C %0 C 
V., ! '4ý Cl-- 

0 'N 

U; 
Li : 

Li 
z 

T* 7- 

!, 7-; :-I- 

Lj 

j- -: 7.1 

Lj 

Ci Li 

V-4 

2-1 Z 
L'i 2- 

Zzm 
<7 f-D 

Ii IT ý: -I, -el 

X4 

,. I. C, t-4 , 1.4 ,: 
-i 7,1 " ;. I 

-A91- 



CO 
IN 

C- N r-. 
U-j n 0 co Cý- C", T r; 

r-J, C. - C% r'! 11-0 

"T 0- 0ý- P-- -D M r') r-I r 

--q -r-4 --4 

u 

.9 : 1. 

C 
4. 

<1 

'In Li 
L- 3Z 

.:.:: T, ..; z! 

-0 . 4- 

L 

r -n 

z 

Ld ci'. i 

1:: -, 
<1 1:::. ' 0 ;: 4 

0 
Lri rj, : 3% 

U0 
Z f- Z 
F- Li -. 4- C-L, 

., *I <1: ! : 2. LO 

12ý 41-r <-r UII 
; ý4 I-* Ll . 10 

17. -' CD W 
1: 4 U-1 I: Q Z 

_: _ -. - L. 
-I 

M: < F- ý- 
0 

<1 C. 11 z 

-j 
=< Li -a 

:0 Li -- 
L) ý-- cv. 
-j 

3. L) U-1 Z 
< J-4 
U _j I: r- Zý- -r 

LJJ SY4 UZ C) 
U, 174 <1: Oll 
X0 L- K. 1 

Lu f- 

z 
z 

CD <_r 0. - 0 

1: 4 zzz CD 

-*0 U, U Li 
< 

Ld ý- U V-1 i- " 
", <11 "- U-) Cl 
I Y4 rLLNz 

i--i ic:: III 
ij Ld 1: 4- 1 4T 1r, 

m0w ý- 
ý- Z LD I- Cil 

.4 P 
r-, 

-, ;D L-) C-4 -- .* ! '.! ý<-, ' '. 0 --ý 

. 
1.4 C-I U") C,. j --. 0 0 U-1 U71 0 %Cl C .1 11-1 N 

91D C*41 M Vý V) 1, <-. l 11, .: 4 

-7--i 011. ol 141 co -. --! --i T'll" . Q. F"! 1': ý N, 
C1.1 4T 'cr !, ý U-) -. D 1-4) rl--. 
W) V! N. Vý !, N 'cr 0 U-1 

"T f-I 0- CO ! 4) Izr 
r! 0 

0 ('-J 6 -4 0 rl! N L, 

*ý, rj P%, rl --i 
ICZ, l" C. 2 
Co Oe, rl r, MI 
r41 02 7--4 V) Lt-) 

- C'-J 00 -i 
IZ, r-1 **** 
Z ti e %t b-) Ll) 

L. c- 

10 r", Co 

C-, 0. - -r 
--1 00 

C- 10 

0K. 'T _4 CO. ' '40 

*, 0 -r r'. r., ýr 'T 
N U-j --i N I'M 
4T U-) U-) --i CO r4) 

0 -0 r-j - 

-0 *. -r-4 

NO V) V) "T Tm 

14) -4--l .0M I-) _0 -0 r4) t) 11) --4 
-cr --1 . 4-1 0o -ýo 

U-) -c) U-1 h) -1 . 4-) '41 -1 
,0 qT CA '0 *, I.. - -0 N 'T 

L" ,T*0- -q- "') q, r-, -, 0 'T -**0 
ýý o -T m -, I- N --i ! 4! -0 0m --I r. % IT tq" IT 

r4 C- 
'n. C. " ,o -r,, C-4 -1 , 

III 

Orl 
00 Li - )00 

<0 --1 -. --4 C. 1 ('. j ti Pil' e b; 0 -o -i rZ, r, co e- 

Li 

Li -i AWfn 

Z 
ýZ 
Am- 

w 

T-t L. J Z 

Z0 
L-1 0 11*4 
"'I 

IL N 

L. - <r LL El- z 0 
M 

ID F- F- 
r-D z Cm 

00u 

10) 

Ci 1: 4 
ui u ui z 

tz Ci 
_,, 

IZ 

L-1 ý-- i- 

-i 
C-1 LO C) 4T 

L) C. 0 

-i 
zz 1XI 

.e 
%T 0 

L) z --, `4 
Li <1 <-r u Cl-I Li W 

I- ý- C.: ý 1: 1-1 0 -A- 
1- 01 Z4 1 T4 

wl 

w0 
2: 19-1 0 -1 C-1 
:3 U) UO Oil (f) 

-A92- 



U71 

-. --i 
T ! "I 

(\ r" 
- 

I::: c N. 
o "- t tfl 

cJ 
-1 "-� -4 -4 -. C" 

. W. 

Q 
0 
M 

�-4 
Q 

U! C 'ZI LD 

r.,. r 

L t"! VI rl-- 
UI I: -- T Aý- 

Z 

Z2 
CO 

,: I 
--j 

C. " C-4 r'. 1 b 
.1 

-7- i ý: 7 i -. 0 ci vi r-". li N r'. 1 -- !I - Li 

1D, 
43, 

U. 7" 

! 74 

1: 74 -1 
L Li 4- 

L 
771' u iz! 1-4 

: 'E -ell 
<! C-1 

L fc, qý ýr 

--i 
Z", L 

-i 
I-j 

- 
Lý- . -. -'4- C) ýcr 9: r C., -Z 4 Cl - <r ;z !; i-; 

i74 L 1 - !: ý Z L- - ý- : --i -4 C' *#. . . -. -. 4 4*. . .. 0 
- 11 1 <r ! -- ! - I..., ? ': --) U-) L V) UiJ 

f -1 

z L. 
-. 

LO Ul 
U 

_j 
W 

cf Z 

I: Q L) Z (D -cr co fl. -. r'. ' 111- 1101 "Ir 
- 

Z 00 
ýý L 71 LJ I <1: LN Cýl 14) .,. D I' 1ý1 0 1 : 

--) 
Cý 0) Co . -0 

! 1-1 . -0 
! ý 

J:: ý In A- C- - 

m0 b") r') L 
b -) CLI c-i- '-) C -z I I p- -0 -0 N C-1 .4 0) - U-) u W L'i Z 

F- :r - 0ý' + 
11-3 -ýo .1L 

j LL lZI 1-- 0 Q) r*-. N -r-q C-1 'cr r'. 0 r., I 
. 

-C, C' 

'-i T., . 
I,,. i'O 0 I, - 

=- 
0 iý'i rlr 

_ C- CO r -. c'-J Li 
u i L; LDU 

Z r 3 -i zz 
3 C0 1-1 --4 

4T C' Lrl -1 

E 
u -el <T -C 

Ij !. j 

-ex 
W 11 u U- 

L: f -Jr "- U) 0 
SDý r L- r, -. z U 
uw 1=ý 0 

Z CD CL U-) -': - U'j C- V) C, I-F) 0 b-) W) 0 L, -j C- 0 :3 -1 
C'-j CN 141 D C- 

-A93- 



C.: U 

« 31. 

4: 
H 
(V 

x 

rA 04 

If) 
4 

--4 

:C LJ 

<r F- iD 
f 

LJ 
<T' 

L: Lj L 
.ý : 17- ý 

1: - 1- 4: 7- 11- 

1: Q -L" LJI 

, z. 

Z L. --. ' 
Lj 

:2 

UJ 174 <I 

' : ý- . 
Fm i 

4 2, Ij 
-: - L-1- 

. -i 
e_T' 

0 -11 L. -: !, ý: L. - 
- 

<: 
<: 
L: 

LJ LJI !: --, 
:; i--, ", 

U-: 

40- C-. 1: 
V! "D IT C: -- 7: 1: 1 

I- r, 71 r, 

Cl 

r'-I -cr 0 0 ('. JI C*. i --r 
CD C; D V) 

t--i U7.1 Vl 

, ct 1---: Ci 0 ! N7,0- C! 00 ! 1-. 1: 7- 

LI) "? " 

1- - 

I- i 

.3 r"" 
0 '. J "C 

+**. � 

c. a o0 
c. cJ 

!D U7, rlý D r`ý *q) r C. " 

-IF 

Z LZI 

77Z 

CD 

L.: _ý .2C. .7 . _. 

DZ 
L. -I 

Li 

'Zý 

ýD T) 0 b-,, C, 

-A94- 



Ll 

1-4 

U-ý 
0) 

C-J 
C- < C. N 

!Z CO U 

r '. fl, 1: -j r-'. f., 1-ýj ý: ; lu-i Ir? - ? ý-- - -ý 1-. ( . 
-, 

IZI L U-1 i5 r. j 00 r"J (.. j N 17'r il. 
'! Co L- U-) ý: Cl --r C-D --') 

P. K; I ý -%! ' 

Li r.: Ij C'. ý-J' IN% C. " 
U. i0 U-. i "N -1, 

LJ 

Ll >- L-i I 

M CD 

<-r f 1"I 

LJ I:: 
-, -, 

C: 

b C- C- r-. b-i C.. ' "T U-) Cf-. r. -. 

I'l 
0 IN C. 

-I 
C-41 0 L. 

' - 
-cr C. 

-I 
0 1: 0 b- ---i 01- C'- ': zr 0 

4 LJ! ! 2ý 1: U r C-J ON 0 C'-J C" O'i C: 

2, 1 C-D r" zr U'l "o N0 01 N 
-1 

r4' C'. 
-. 

-'. r: ) C-% P ý i: i L. J 
i: ý 10 Uý N : %N C-4 M : '. I C. " ,,. I 

-i ". e'r - ! - 0 r--- " - :D 1- ! -C '. (D z . 
u 
i :3 L) If 

7L 4.. 
a, 

z LJL. - z 
- Lj _j C:! 
<1 
U -j C. --' LJI C: 

Ln L'i 174 f-r Z0 Cl `0 Lý -1 W. ý CO Cl M r'-' r, - "ýD T"% N 1ý7: %0 (1, ! ', -. r') lZI DZ -"' :L - -r't C -4 0,10 C-I M CO t" r') 00 r") C. " 0 Cý- ul 6-j ci 7a 
AK J* tri Cý- r4 'ql- Cý- 0 r-, 

.: z b Ol 0.6-1ý 0 CO -I L I ? '"i 0 c 0, C-. -- C" L-j el r) ; z L-f lZ ivi V) r" co " i4't -3 0 U-) 0 r, 
LJI Z3 C-4 C-I N 

- C 
:? ý- Z' 

&. ý- ! ý- Z Z !:! ý 
-11 C 

r-A ý* U Z. <: T 
-. ý- .Z . - L- - -- x Li L) L) 

- * U ) 
.Z 

- - - 0 C: V) 0U ) Cl 1-1 
JI 

C' b C, V, ID 
T L, -: U-j C. 

-A95- 



rn 

b-i --i 

"( S. 

u 

H 

z 
Pl 

h71 
71 

1"! 17! L. -I 

A 

<7 
- 

L171 T%' rl% 71' 
;rI 

1-. 71 'T 1: 0 IT 1'ýl 0 r, -. rl7i C. ) tl-. i 1-11-1 rl-. i . -) ---i 'C'r L-1-1 
Cn N. . '; ' , ! -D Ll 

0'. N. I'l N. rD 
L 71 0 V) C-.. 

.1 rd-) :: D CA C -1 f 0Z 
Ul 1c: Wi cr'l -. 1 <1 

w. izi 

Z 

! D. Ui 

Z 

M 
3 

U 
'-F, : ýý C) 1ý' 0 T--i ':; r '-::! --: r . 40 -T ; 0- -r-i -r--! 'T 100 -i -Z I=! C: -i iz; 

00 
. -. 

D :: D 
1"1 

0- C) CO ! '-, 0: N' 

10 N 
l: rQ l: L LJ 'T v--! Ot iN 'It q: r -r 0- 0 C, ... 0' Lul -- 

,T L. L 2- 
1: 4 LLI c: o --i C..! tO '-T 00 U-) 0 -C) "N ': D C-0 Ul 0 

KI C -i r. C-4 LID 
7 -r- -r- -7 

lz 0I M- 

_j 
Z 

Dr, 
Z 

Z W' L_ 
u U! 

- 
! 41 

-1 :3 u :: e: 61 z clý E: -: 
C " <_r ý_ ý_ 2: _. ý_ 
U _j cfý W. - Q (j) ý_l ý_ ý_ U') 

LL) Pý CL Z C, N. tql U-) 'I't M r-. N C. 1 * 2- 0 0 
LLJ t: 4, < CO 'Cl U-i rl) 0 11, q) 140 -. 0 t4l 0m U-) 113 174 D Z Z LO 
m0 U_ 0 n -0 C- C". N CO r4l 'T tr r-13 C. 3 N 0% ON Lli LLJ Li Z 
ý_ z 

--i *. *ý 0 *.. ** .*4 . ý_ ffý clý ct __l' 

'4 IN C, 0 U-) ! -. -1 11-3 C14 Of rll-. 0 00N ; s_; C. 1 b-) n e-, t <1 Ul ý_ ý_ - 
LL -i U In r .1 cr -3 C. ) -4 'T 'r"D 'qr -4 'T CO 'ct ---1 0 10 0 -1 C. L LO Ln <1: 
0 C-1 lq" D L'i 

u i I] uX LO 0 LL 
lz i__q 7' z z 
3 1� z LO ý-- I-- 
0<T. 0 L" Z : ký :4 _j C4' E z 0 Li <[ el <r 

: ký LJ 1-1 L-1 CA'_ Li Li I� 

<= <r m CC __ = F- 1::. ý CC 0 
UJ u L) 6- LO I: Q 

CO LD. 
z U_ U-1 L. I 

Li Ld l_*' 
w uj 174 1 Czý I L'i 

__ 
7- 0 Ld (D m Cýl __4 C-41 

ro fl- Ln lil c' U-) 'D U-) 0 U-1 U-) 0 U-1 0 U') C., Cl :3 Ll U) L-I 
<r_ 0 '-4 4 C-1 I'-j !, 'I t4l C"r 'ct ! 

-: 
-j '. 0. *ýo r" r" C) 0, - 

-A96- 



r- c::! -- 
" "000 4" **" 4 4.4 C. 

" -.. . -. I... -. .T I) . 
". 

I 
"- . - " . "... .. 

r-1 

H 

p4 

4 ý. 

+ 

-- 

L- MZ 
Vi 

rr 

-j <1 i 

! zI I-.. ý W. ! Zl. 

Z 

U -1 U. 1 
c 

U-j ! =I 

rD 
L 

i-- <7- 

<Z U 
Lj i::! 

Z 1 

CT 

LIJ J: Q Z Oct 
L, J i--4 <! -r 

.1 
fzl Ll 411, fz: f 

I- z r -,, ! 

40. f-I 
iL 

-1 174 
0 <-r U-) 1 

Ll 

0 IT CD :2 0 
z 0 

-(r -r .1 Z cz: = 
L-I U U F- i-- 
cr- -T 1, -4 LI) LD 

z L. L LI-1 z 
:z Ld 

Ld LLJ 174 
m 

-&- C F- 
ý- i- Z Ci : --t (J" 

U-1 ý.. f-,. ,ýr. r-I , !:. -: ý : ý; t, -, i; -, .ý ý-. j 

LIn 

V) -. r 0-0 00 c CD r) 

(D L" 1" ,,. 1 r, N b U-71 b") 0 11f) 10- 

U-'ý U, 0ý. r, -, U-ý. .. 
f. I- 
,4 ! . -. . 

Li- n. 
- 

rl 
... r" 

.. 
: -; 'I 
-11 C, r'. J rD '-J 0'. :: D b"I 

CD IM U-1 

12.0 t4l --r U-) -40 r*ý. C, CA 4--! C, qD tql --i C-- n, ý r. -. (D 

,,.! ! '9 r-. r-N --; ) IlP., r*-. M -, 0 P-. Mj 

C'.. C., C-1 m C. ') Mn ou ! 41 C-4 0 C. - 
L r, 0M 0- M r. -i -r a, rýi c. F., 

C5 0 U-) 0 LIJ C) V) U-) C. C) 0 
Z U-) U-J r, -. CO --i r"71 -3 0 LIO b0 -0 r", ce, 

-4 T-i T-i cl-j t M. Irt, r, ýN IN N Irr 

KD Ült C: b71 i-o-1 C) 0 0. b-, 1--, L--1 l-D C) 
, -- c) --4 C -1 rlý M1 -1 1.1 

LJ 

Lj 

Li Li 

L: j F-. 
Z' C. C. D 

. C- .. C- 
Lli Ld 

--i 
LO 

L) OD LD 
ZZ 

C! ý 
Lo ! 1ý !: iý 

LJC 
-r- 
:30:::: _j J) Li 

-A97- 



cx. tý-; 

C: r-*ý 

0) b 7! K! C! 

4.4. 

P 
-- 

r, 

oc 

-I 

L. J. 

Vi -i 

- ' - f ; " ý : - - , : : ! ; : - ; . 
7 

7Y 

M 

U-1 
LJ 

-j 
z 

Ll 

L) -j LJ 

LL e-T 
0 -C 
-W. ýý ;I ý'. -. Z. 

Z 
0 <I Ci :3 IL 

" 4z ýý Li - - ;: Q M L. - u Z 

UJ LU 17ý 1 1:, 4 

C 

t"i `7tý U- t, -l ý-. --::; : ', .-- 

ID .4 r 

C-J r. I 

D D 

C-. --, r'D r". 

0-1 C-- %ý: j T---! C. " r 
'T C- -j 

-4- U-j q- 

q: ý- vrý I; Z! - 0 C. D zN 111- 

L-1 N C-J C- T--ý 
0,1,.. clý -. --4 ýl 

14D 01- D-ý 

0 N. I, -. C-4 N C- N0 
-1 

0, <-r -. 'cr C?,, . Cl r"'; 

.: kIC.; t", llý? - ?ý- 

tzý 

M r, 
-. 

C. J 
-j 

N C- 

ij-' C- 

0 00 r*. -. U-j P--. 

I Lr- 

i-. a 

Z 

Li 0 ! --. i 

<T' 

ifi I- 
iýD 
7-Z Lu U 

00 

Ld Li 

z 
ED Z <-- 

0 U-) 

-A98- 



r,. J rD r, C. 1 -, -r! r--- IC; 

(: I LF.! Ll ýjl ý4 
pet 
I . 1, J 

. 1 . I 

4. 

M ul 
I--% . I.. ý-_ M 
, *. -, (10 L-.. i U 
LL Me r 

cl 

4T 2., b 7: 
U7, -i C. -I 

U "0 
ELI <r 

<-Z 
ý1 1-- r'- 

< 
_; _ - .:.. :_ 

-7 

<1 1_4 C 
. -.. 

U _j _,, L-1 ---f 0 
L. J. I: Q C. _r I, -. 

LL _j ln"4 
®R 

L) 
z Lui :3 
3 C. -I 
In :z In -3 1- 1. 

0 CN 

<Z mz 
L) L) <: ý_ 

t: Q Z ! 
-I 

U-1 7"" 
z 
w 1--i 

L 

W L. " 

(1-41 r<-, 0: 1 - ro . 1, 
ý 

- 
-! 

.: -m 

1, -i IJ7! (,.,: I 1-ý r.,. 
D jr: 

P., l', '40 r-. l', --Z OZI i-, l--, ! ý, 12:! ; -ý, --r 

CL 

Z 

C: L. --" L-1 Z 

LJ 
'17 

j;; 

0 

L-1 Lli 

_j 
Cl LO 

Dr, 
Z 

Ld -11. < e1r. 
L'i LJ 

.- Y) :: i IY4 ý- 

In u :. I C-1 -4:! 

ur) --zr C.... co o r.,. 
C, 

N. C.. " -D Uý C: 
U7: Tt rC.: 

r 

-,: r -Co- --r 
C 147: r'- -r 

oW.. C. 

0: N) 

I. I. U-11 Cc -00 
NO 

ýi 0. '. : 'D -4- -: Zr N 

C: U-) r"'I 

C-4 
'N 

C-11 

(N 0 r". 
, NO !: -i : -: U 

N 01- U-) Ict -t P 0, Vi ". 1 
0 (1-1 , --1 ! -ý 13 OD C-j N -ýZr C-J -T 

CO 00 "T r-. Ul Lf-ý ez::? C. j"t'ý t4) -. 4) 

b- No. c- 

Lli ui II 
I r" 

r) 

U- C- U-) 0 V) 0. V) i -, --: 
U.: iz 0- 

<T -0 -4 C-41 V! M IT 'q' b) LI-) 10 -0 ! '-. NM Cý, 
--3 cn :z:, ý Lr; 1.: -ý 

-A99- 



ON r-j li'13 I .-- 

+ 

Crf 
E LJ 

ý- -i <Z I -- Cl 

z 

I. I 

<1 

L') Go. L 

W 

12: D 
Cf ez . "r* 'cr I. i 

Lj 

C-, L-. i 1: 15 

Z Li 

_j 2 Cl Z CO Z 
-C ý--i -e-T 
Ij E: L 1.1 

U, L 
1: 4 "T 

H- 
Z :: E 

... .. I LJ 
U Ut 
0 C 

Z 
z 

<EC, 2 0 
u X: 
CN W. 
(n ýE m <z z a- = 
x 

LLJ ý- L) r) 
CC C 

r Li- U-) 
z S-I 10 N UJ 1=1 1 -C, 0 Li 

r LD C, - u) 

L. C- co T". 

CA I',. -T* P C!.! r'.. 

N. U-1 
14' Cl 

U-71 -, r rL-; -. 7 ,rC., 
-I e--) 

4. +*.. -l. ., 0 C *-- IN 'IrN, 
C-1 IC 

V! V) vi o- r-j C-l 0- 44- 

c' TN 

'0 Il' ': 
'. 0.. 

M1 
" 

Cl 

C-D 0., -c" co 
1.0 --1 r--- -' -4J 7t IN 0 rN U71 'i -_i C.., . 0. 

N, IT 0-. 
0 

-00 
a- -q- -4) Lo u-I ! --I U-) 

C.: 'C' '4) N 0-- -r-i 'T C-0 -4, C., Cý-, ' qo LI-) C? - ! 4) (I. J -T 

t") 0- C-4 N C-4 ('. j 0" r") 1" C-J -4 r-. --i r". fl-. C- -i rl-. !: ý- U-) 10 
N N 'T 0 0- -4--1 'cl 0, b-I -T r. -. LN 0 t*l 

0 r--. C. - C-j C. j rl%. r-. 0 
i'71 cc, Cl. M %0 C. - <3- ---i IT 0- %cl ?,: ý 0 C. ) rl-. bi 

C. j -. j , --j c, -J ? <! ct ! '%! N ,,. j '. I C-41 

if) 0 10, C, L--)C- U7; C, U"t C, 0 
t7i -, j'j 

Z 

Li 

CD N 

Z U. " 
0 
Ul Cf z 

LL 
Ld 

; Z4 "J"! 

L-1 -ej !, , -: I 
z 

0 
Z, i1i Ll ý-. Z 
UJ 

Ul ý--q ý- ý- cl) 

zz0 
Ld Lli Li Z' 

CC Ix " 
-e-r uV 

U! CO <[ 

u ED C. 

-i 
ZZI: Q 

ýTr 

LLJ a <: <1 
Wl cjý 
7- u- c- 0 

U) 

Li 11ii1 
tY 
LLJ C 
M ýkf Z -9 C-. ' 
:3 (f) Z: ull CO Ul 

-A100- 



r". t". 
C - C, 1 

4 *. 4. .+4 *++ 

- r _"_. 
_ 

- 

(N 

ý a. 

I: 

Z 

a .1 LLA 

z :- ; 7.. : . -. --7-' 

1 -ýz f 'i .... :,: -: : j., 

LJ !: Q ! ý- Z- F'--. 
T- 0 LL C, 

42, .. 4-, 0- 

1.1 : -, Lj- --j . --C Ir- 

U, 

C4 

<Z, ; 

ý, Z z., - . 

". - 
'Z L-..: I :- 
Zr- 

iý ::,: ý iuý 
:-IL.. i ! Z: : 4z : --* 

12 

--D !: i: ý 

Cý C, : D. - C. 

I', %- 7-i !7 

Ci 

C. 
4: T) -0 

C, r-- b-I 

-N-) . ..: : ... I. 

0 L-7 t, :. 

-71 

. --. ýý 
Z' 

-- 

CD z 

'7 

174 :D 
LLJ 
I- 

tL 
L. : 

L. 

-AlOl- 



4-4- Vý 
F.; rr- ! -. j 

-C 
I.. 

(n 
(n 

H 
Q 
z 
p4 

L 

-. --i CK. ; -. -ýD im Cý-- r'. r ... --. -i Iý-1 .ý - 

-T 
CID V: 

r -i 1: ý -. I L 
C-4 --r C-I 

-iýr 0- CO 00 

0 Ci 0 -0 . 41 
r 6 C; 7! 

Ui IT Vi fl-, D) r, -. 
i: r. j L 

z 

Li 0. CO ! "I fz,.. 

CL ---I CD 4T CO N h 

U-) *, T ri C-4 C-1 I U71 

110 : 71 i w C-L M- J- 

Ld 0 

: 7L . i7i 
l'-. U J, Z-- U- I- --, 

i ;.; I, ! -. ý. 

<-T Zr L- 

U- 7 

CL U7, r-, r,... C., r, 
- 

EE ý z - -, CO C-41 ý (N b ; Zr t ,I U -, C: -.. lrlý -ýZ- r-,. ! -, - 
LJ C- CD 0- M b7i N 0- rý, L- 

C. 1 
- Ct cl, N VT C. ': -r-j 0 17-1 0 ON OD, T, -. r-. 1 7 111 

U j 1: 7 , U, CO V! _ W - flý I": CI 

UJ 1:: i <1 C. 
-I 

:z 0 LL 1 1: 0 -. U-) 
- 

Z 

jj C-4 %40 --4.1 C-1 -. 0 1-! -. ! -. 1 !, 1 t'. 1 Ui ''I 
ýj 

l LO 1.1.1 0 C-11 C-4 ,N r4j CC L Ir-- 
.1U 1 

v! 0, i: 5 0 Cc C., -q- - C, ON r". - CL rp. 
CZ: t 7. 

z ! Mý 
: L i :3 : *0 L, -, '. 4 ---: --- : ---: * C-1 !., ,, I 'L .: 

ý ý -. . _4 IN . C. 0 
- 7y 

' 2 7 

, Uý -,., -, i 
,:: ý Z -. i c: 

U, 'T <Z T- 

<1 
L 
". <: : ýj '. 

L. -I Li 
--- CC- 

M C 0. 
z 

C. Z Cý U-i 0. U-. t 0 U-; U-i 0 0 V; 0 C: D 
r'l 

-A102- 



U 7: h 

TIN 1ýý b 

co 
P-, Uý L. 

co 

> 
H 

z N 

4 ý. 

0 

CL 
.7 LJI 

0 
h7l 

Z -C ý. 
U., 

Ci L 
Z ! - 

Ld 

Iz <z I' ! l: 
U I-, ' 

--:: ý ! I-. i --, I--; 

;: Q Ll 

174 Lul -: Q. I: i -I 

-a ex 

r -7ý 
: -Z z 

U 
-i 

Ce U1 13) U-) 
L. L' iyQ 1-: 

Ld 1=4 Ic cl-I 
M 0 LL 

L- l; x-- I-- ! - 0 -a Vj 
z 

0 

<r. m <r z 
LL! ý- 1. ý r% 4: 1 ý-- 

< LJ 10 

UJ 174 1: 4- Cr 
0. z 
Z 0 

- 
<: 

Ir 

L-5 C, --.: r : Z: ý 
-r U-ý : I, -- r-- --Cl L U-: 11-4 00 

-. -i ý ,. - .1 .. D- cm- (-. I ý-) - r-, m-1 Jý- ý, - , 1- .1.: 'T ---i ! --: . -, ; -* 
7--j - ; *ý 

0hý - --: 1-4. i L N, 

-. r,, r-% CD b C-11 F'-. F'-. 1'1ý 'ýI' -... I. Cýl iN --i C., 4 "t CC 0 C-O 14'. b-, 
r,. -. Uý 0-1 U-i 01, C. - V! r --l' --4 C-1, Li- r; 

r-i 00 

0 (D 0 ,,. j M U-j N, -, 0 N0 IM: -0 L') U-) ! -I 
N iN r-I 

m 10 4T -r 10 10 4T. *T. 14) rl Ccl 
m 10 pe) cri N C-4 NN CO r") 4D rl U-i 

rq) U-) C'; NO C) 1,41 M0 14i C, V) rr) 

C: 0 CO 0 li"! r-4 IT ---i W) 0 U-) --i "T r. -I V! (D Cl b) 

C. " C-4 EN CA LN 

U, L. L 

LJ 

LL <7 I- ! -ý-! 
Z 

0Z 

. 
71 

i: L-: ; -; i:; 

i:: ý :: ý -Z-- L- 4C- 

Lj' 
-1 

w CL ul W 

I. I 

0 
L'I 1-1ý 

z0 U-7, o u-) C, b-, C) U-) 0 0ý 0 U-j ,D lu-; :: ', - Z, -r 
I. - Cj - C, i 

0- --i NN 11", l) t4ý qT Vý L. -) -1 .0 r-, K L'ý- 3 1-: 71, --, U'l U-! L-71; 

-A103- 



:D ;: ý, r. 
Lj 

r 

L; j .,.. .I I10 .ý I I -, . .:: I- -,, 1-: ý 
11-1 0 U-) U-) V'? cr 

l7r Cl C I. -j 
CIO C. -I "Z-r 

:> C, c. U-1 rr 

U. 1 C) 4-T U'! 
F r 

Z Li 

L-L 
C' C-3 C-0 N) un Lin z 

"T C- sr 0. 

IN CO r". LI-) Cý, Un C. 4 LJ 
C-1 L U 

. LL NO r4l, -1--i In.., + 0 0. * , ') co D -ý z C) 
z ro-) I: t T--ý 

- Z 
<1 

L 

z 
0 U 
rj 

rn 

L Zý 
,: i: <1 U-) N r, --. 

r '. C) -r: r -Cr C... C. 4 . 7r 
<r <r, -c,, - 

n U-) r-. 0. - 
<: 

1: 4 Ld ýQ :- Cý C', C. -- N , zr -4-1 "D -r-l C-4 r: ) I::.,. ! -:! T..,. r.,. r'. r4ý 0 F- 

rzi 7Z, 

<1 

Lj C. 
:3r. 71 7- 

U 
_j 

LAJ IT4 
U a4 <: cl C-41 t-11 C-4 0 C-1 -0 C-1 10 ! 41 N - A- 4- 0 
M 0 U- ('-J CO iý-j 0 0 CA CO C, 1 ! 4") WLJ Z 

M 
U 1, j C; C, C-3 C', C. r N 0, - 0 C- p, -. -i -4 "D 03 U') ý: i: Ll i I- 

:z 'r 40 00 0M C. 
_j 

(j) 
ILL U-) C-4 C-4 N r-j D 
Li U 10 0 L:: _, 

-i 
zz 14 

z 
0 ýc 0 3 0 L) z 
17-: E i, -i z C Li Ic <1 4T 

.,., 1: 1 1- <ý 1:! LJ ; '. -' i: ILI ý- 
ýE 

- <1 7- E, - 1: f o 
Ld " L-1 U. U) 04' IX4 

<: LO 

Z ILL L17i LJ 
: i: ý UJI Ui I: f 

w Li 174 1 Qr C- 
-i 

L'i C; 

Z- CD L. C) r-j 
r LD C-. CO 0 U-) 0 U-) 0. If) C- U-1 C- U-) C- U-) C, U-j C- :3 IL-1 0 . -, V, 

(. I C'-j tO ! 4) q, V' L-, V) 
40 -. 0 r, --. 

rý 
. 

C C- 

u 
(V) 
(V) 

x 

C14 
ýI 

-A104- 



'j-: M., U-; 

I'l U71 1:! 1* 
WIT 

lz 

x 

z 
w 
gk4 

., E 

q: T, 

ý- 0 1'- 4 a, r-: 

L 

Ir 

1: 4 
-r LJ 

-j ý -. 1 -1 Z 

L) _j LJ V. ) 
LAJ UQ 11- z . -D 

L. i i74 <1 
-T CD 1"::: 
ý-. r Z C-n, ! 

do, Ll jI 
LL 
01X 

0 4T C. 2 

LI 
<r r Cc 
u Ll F- 

S: 74 T: LL U-) 
L. - UJI 

<T- 
CD III 
T- LD ýL 

rl- C'. 1'.. 

0- 
. 0-1 

Nu 

"ý'r 'T 6-3 F'N 
0 P-1 Cý 14D ! 4-j 

10 -t n-., i 

Cl V.: -. 1 b7i --i "T Vj ---i 

-4) UI U71 I 

-r C. --'! C-Z 
Ll 

. 4: 1 c-JI 0 CO N C-1 k'. J r'. j, t". j 

C! " 
U-) 14-1 NO M CO 

LI-) 0 NO 0 tq,. l 

C; 0. C. ) C. b-) (1-4 IT -4 U-) 0b-) --i 
-i C. N Iq U-j N. 0. t4ý CO r"i 0 

C-ý 10 --4 7--i -. -I ---q --I "N N 11.4 :, -. 1 C-j 

IIi 

-'r '71 .,. C, !, -! C. ) 
CO r'! -, 0 t*-l ! -; -I 0 :D rl! 
'P, r U-, 01 'J b 

C) u-) C- V) 0 U-1 U-) C- V! C) U-) 0 C- 
! "1 ! 41 Z-r c,? - Tý 0 Cý- 

. 
71 

77" 

Lr) 

Of 

CD z 
Z 

U C 

Lo Ll 
z Cr) C: l 

-- r 
L. i U. Z 

-: 1 LJ 

rj-,. Qr 

Z Z IT4 

U Z 

u 4T -1 

6 aj ! 2ý 

I ::: 2; '-I Ci 
C- 

-A105- 



Appendices 50 Calculat-ed Breaking Streng, '-lis of Type I Brp,; 'ý: G 

usý -- A. -4 ng ModifcatiOn8 A, 73., '%-fD to the 

Theoretical Model 

-.; -11 
"- 



oc 
le 

4 1ý. 

4 

4 b. 

01 

Lij 

ci. AZ : : 'D . - 

Q- CC 
t -- 

U" 

ý--4 Lu i4 z Z w 

LL 

w 1: 4 -C 
C)N 

r 
ID 

LL 

Cj 

"- . 411 Lý 

Ld 

-r 
I fr 

4t. - 

zio 

z 
" CD 

a'-. 

CNI 
4-0. 

r,., " "0 I; z Sol 

TD 1.0 fl, 

-4o o, 

Cl- N 

-IN so r...; 
, 
rn C, 

o I- . -. .., ý; ý : -. ý; 0 

, 
0'. 

1; r: 

0) 01., +4+ 

-%. 
41 +, '.. - 

ý-fl 'CZ: 

0*- 

CD C- 

-- q ON r"') ; Z! - -C, , ; 4- ý, 4` I. ". - -1 Cp :.: . t4-: !-- 4 : 7 , 
1 -;, -- ý; 03 " Nl) U-1 

r'. ' ! ', r, -- n Ir'-, 0, 
Lin b-- l-, imý 
C--It T-1 -. r; T-i 02 

, 
r'%c 

, q, Ir'-, -ý e L. --) i,. rj U-- L-: 0, CN ! --,. 

43 <Ir i--) -C- 02 

n 1 ýN r..! -5., ý-% >, 0 --ý ti 

,' 14D -, 'C- e ; ý- <-, , ..:, *1 '4 

I-. U-) '43 ý', -'0 r--J, C-i -4) -%ý . 4-: ! -n ý 
0- 10 ý: r -'r ri '0 

0) r") 0 
OD N 

! 4-1 rvnl C., Ic. 

0 b-) 

Ij 
cr 

L- C Lr, Z 

-7- Uil 

LA.: 

rn 

3 

-A107- 



4q- C, Cý- 

U-) C-1 L') q ýl 03 D 

0 -. 0 C-0 U') VI, OF. 
% 

0 V) bI 

U-3 C- -T L-! V) C) Cý- 

I , -, !, r". --ý tf'. r, ,. -, ! .. r, -, o"! Cý% t. % r) C- 0- "1", fl. % F 

13-. 

C-41 

gn 
le 
ri 

H 

0 

ij 
c Z + 

z 
0 1'! - 0-31 01 cl 
z LI i 
Ll L 

07! 

- 
Z 

i: 
- ---!: -: =-. 3Lr %I 

i. 1 '7 
Z 

4c, ýa 

L'J Z, LL! 

,I -C Uý ; -- 

LJ' !: Q U rlN 0'- 
LiJ lzý, -(1 01. 
m0 LL 0 i 

Z L. 

-e-r 
U. TZ L) v) z 
C: 

--' -a ý-i - Ld 
P-', X LL N: Z 

ý-i w 
LJ LJ iý I !x 

0 
r0 -C ui 

L. --: Ll 
03 N CJ r-cl; M n, re) Cý Cý 
0'. C-41 r-, 7. N C-4 0131 rl% r4l C. C. 

ON IM 1"', %C. 1,11 ra, 
+ 

0N 
Cri C' %ýo --i r-i NM -I- b-: -4, ivi IN C-1 

co -4- r. -.. r.,. b-) U-) Ir 
C" *q C. ", CN T- U) N IT) -, P17,0 ---1 b-I 4) It* C-4 I::? - CD 0 

r-. N -10 C1.4 IT -. 1- (1-4 
C- IN's 117c, M 

8" 7! C-N ICO 10% n 

CO r,., U-! r 

cIr qzý- L") cli 
0- D cl.: N 

N r% 

r-.. rl, ill 0) M V) rq-: -. 0 r", to rr 
il- I ýo U-1 --i C. U-) 00 03 C-4 -I' Ol CO 0 0- U-1 
103 (1-4 rl% 111% 0 N. IT Cul 0 C. ) ,:; r 14", C-1- N. -0 0 cr-I 
11--1 0) ---i 14) ill% lc: r C-4 0.3 C-0 :,. N lq- N 

0. ! 471 . -0 C; ---3 -, r -4- CN lq" ,: r C -0 

T-i 
Cl- V) ! 4-. 1 r4l 

. 43 CO rt) N. -,,, rlr 

: 0, C'-J C.. " ! 'ý-i : x! Izl- I-S7, "o r-% 

0% 

r", rl) co 10 
KI, -40 -T -li- 0- 

LO 0- 

q. 
PO, i7.. c C-j 0- 

0 

U 
Ccý 
i-- 

Cl 

Z -, 
z 

'" L; " 

IZ 

ID 
" 

f) 1::: Z C-) 

14 

L- Z 

L. 
- 

Z 

Of) 

71' Ui uj 

c c --e 
<L i- 

-i 

zz 
41 Ln, I-- - 
L3 Z --, .4 UJI < IT - 'l-r 

.: [f L 

e- ljý- Qý m ý- 

0 Y) 0 L-j 0 U7.0 D-) 0 U-; 0 Ol 
-H I*j "I'll, N) M 1q, IT b-) U-ý IýD %0 IN IN 0 (_f n 

-A108- 



N 'T h-) 
0 co -I- N r-jo r.. o. - r... '41 6 . 45 N ,0 r% 

--i i-j --q 

. -C, 00 It Or- N r-i r-, CK C-" ., 0 

c-, m r-% n 11171 

qe 
(VI 

H 

z 

M -T 00 p-j po --I r 
0- C-D so N 0 C, -- 0-i N r-4 0'. o 

-T "o 0 L -4-*l co e-) o M- -T 0, 
r-j U-) 0 'T M, Cr- nN "-. 4 0ý, 0 -T --4 L-) 

ki r. J C-1 --4 

-C 
L'i 

0 L. J U 

z 

II :E CO v 0- 1 U-1 U-) C-4 
r-j In "I o L. C-4 P,, .. 

--I t7r' f") 0 Ul '. 40 "T N qr 0 0 N NN e-1 Li 
F- Cl <1 L- cs rll. rl% rq 10 t4l IT C-1 -0 -IN 1.0 C- Lij 
Cl L. 

- 1.. 01) 0 .. * . . . 0 ý .0 . + z 0 
z LO ---1 M 'T rr ,, o 141 0- -o C- Hý m 1. 0ý, CD -% 711 
U: UI ON 0.1 . <I 1.171 '"T r1o 

-tj 
r*ll 

U-1 
Iz 0 ui wz 

I 
-r-) 

us U IX z 0-j 
z i- CL V1 Lij L, IIDN 

Ld IT Q- z L 
-I 

PA 

'r 1Y ý-I LIL 174 
r-, f-, 0, it r-, 

--i 4-T b) t") 0- 41 10- 0- N 7" 

C-e : kf 31 Uý V) 0- 
IN 

03 Cýl C. ) CS 03 N -ql r-41 C-11 Cý- rl% 1, - 1.0 ri U) ;0 

4T <: us IL 
J 

CO --1 01" N *40 'It -0 0 Li-, -C, -41- U) so CO C) C. F- xu 

W4 I:, 
- 

U. 
-j 

U- -0 0 10 Im 0 0 N 00 N U, 

cr- Cr-) C t-M, b"l Os- M 0 L>- -1 0- 
--q C- 0M Cý- bi I-) - LL <r L-: U) z 

U. 02ý z Lli C; 1-: 1 03 0 
<r F-4 1. -. 4 C-4 C-4 ro Ir "r -0 r! C-4 C-1 C-. j F-1 

-"Z 
U U, 

-C a, :r F- 
'--l r-r) 
%I-r C) Z LD 
I; f U <r z U U- L-. z 

-J: 3 u a i-i - 00 Z j- F- - -r- I-- 
u -i : If r U) 

W IT4 L) Cý- U") '0 N 1ý0 N -0 ul L: 

Ul r-I -C z 0, - r*-. 0- %40 lqr 4T Ul 10 -0 0 IT it NO ol rl% 174 DZZ 

0 LL U-) IT 0 Co. m 0 0 t4) 
U) 

0 r, 
-, 

C-4 U-1 ww z 

U-) IT 0 00 V, 10 F- Ix CC, 
Cy, w 

LL Ul C., (, q -3 0) N 0 o- N CO --1 %0 N CO 0, - -1 
CL u-, LO 

0 D w 
u U "- i -'-: Lo Cr-' 

Z ý--f 3 z !: Q :3 ý- Z 1, -4 
0 <_r CD .- r-D II u z ýý -j: L -. 1 
aI r- i- Zz 0 w . 11 4x <r 

. 1, IA. " i- L) I w IX L 11 U-i 

<1 'ý- <1 I :f 
-I- I- ly- 

L, -r -ý 
r) -) ý- 6 i- Z: in xi i: Q ý- 

X <: " - al ED 
0ý r LL N w 

ýý w ct 
W. Li =I ! 4x CL LLJ a 

"- 1%- 0 Z: Y- a; 4 C'-J 

i- r 0 Cj- 71' 
---i 

U-) 140 -43 N 0- 

-A109- 



>4 
H 

z 

rl. IT 0% Ic. 
On, 

C. - r0M -0 
00 C- cc, co N -0 

--CI Pli 
-zr 'cr C... co' "0 Cl 1q, -V- 

Mo 0 -. --i tl) Lin, -4-) LO rl"ll ---1 0M:,:: -0 
-4, M 'T IN N r--, -'r r4l '0 0-1 'T It 

I ("I + 4. * C-4 00 '. 0 CO M 00 -. q. CC) C-j *0* 0 co (1-4 M C-4 N co 11") m0 

r 12ý IZ 
0 -ca.. L U 
t7t' rl) 
L. - :3 Li 

0 z 
00 _j ol: 

F- C, <1: 
0 L- Crl 0 
Z fw. 
Ld GO Z 
I 
F- 
0 cn i Lj LN, 

!Z ;::, 0 LLI .1 ! J, 
t 

z V! 10 
L-1 I q- Z 

L. I Crý :::; f 3 1: 71 
C, --' %X <r LLI 
X4 

-', Ld -i 11 
Ct Url 0 

1: 4 Lij aQ z 
Ld m ,c 

F- F- 
< C, 
-j z 
:3 1 U, Ui 
U CIL lY 
_j <E C-0 Z 
u 

Ld 04 U-- Oý, 
ui 174 <1 z cl-- 
r 0 LL b") 

LL 
-J 174 

C (31- 

Z 
:3 1- z 
0 <E 0 Cl Li- 
l: -4 1: " zZ 0 
: ký ul uUi 
<C M <Z CC -r- 
uj i- u b-) i- 
Ix < ý-q -W 0 
IT4 1: U- C-4 z 

uj Lli 17-1 1< 
M 0 ui 

1: 0 r, 

co --, r o, r., 
0 "T C-4 0- 

0., C--.! 
IN 140 U-) 

5 m to C-4 b so N) 0% Co --0 

00 N C-j C- -4) M0C., 
L-) U-1 -. 1-1 U-) U-) --ýo so N C. -. 10 111, 

U-1 IT 0) It -q- V) (1-4 
C*, U-j NN 

15- C1.4 14) N 1.0 %0 C? - 

ch- 
Cro 

0ý1 n r1l) 4q, 4T M 0-1 

IT ti-I : ̂ . 41 C1.4, N ti) C.! - 0 q) N C. 'ý CK 

F--,. t-; --ýD Li-) ti -4-. 1 -4 ----4 sIý, -D li-) Pq] r*,.. 
Lll 0 b-) Lt-) CO MCJe C*, LQ e CO V) 
cýI C., e r--, (> (D r-, e co 0 Co q- 0 ch r%, %0 0 IM 
(-. i m --, ri r' e r. i Co m Co, C. 2 Kt- 0 mi -f Co r. i r", ) C) * 

cj 0e CD 

:ZC. i m r--1 --1 e c: r Lil 0 r, % so u-) ee ti m r-i C. i 

ý-4 01- 
%0 00 M 
al 4T IT 143 

4T %0 co 

u- co 111.4 

()- C-4 C-4 m 

w 
-J (. D 
:z OL)Qif) 

C' �-4 '-I ('. 1 N 

b-) M ti V) 01 9--4 
rýI ee r-% " Co NO 
14) M oýI 01 CD m -0 IT e 0- 
1T CO 01 0- Co %Z Co %0 IT 0% 

r-, lo, C. i Co e 0, 
%0 r*-% m C. i r-i ()% 

0 W) 0 U-) 0 6') 0 U-) 00 
4T -ql U-) V) -3 . -0 fl, N co 01- 

T-4 

LO 

Z 

0 7, 

1-4 <r Z 

Z 

1=4 J-- 
z z LLI 
C) W. Ld z 
L) Qý z0 

L-1 UJ CD N 
U') IL- N 

1=4 
LLJ i- Z 

LJJ 
U- r1e) z 

0 
:z Ld UJI 

2: ý- -y- - 
, - 

- 
- ý- o P- ý - ý- 

0 z 0 
Z LLJ LL LL z 
Ld 

-1 00 L-1.1 
Ix IX 
ý- ý- Z: M ý- 
W " LO 

z0 LD 
1: 74 :)ZZ LD 
LLI Ld U, z 
F- CC Cl-I clý 
4a: U. J- 

_j CL En Le) 

u m0 ED 

-i 
zz IT4 

4T 1-4 " 

u z ýe ie 

LLJ 4T 4T 4C 

Lli 6ý Li LU 

m ý- Ix Ix 
F- to 13ý IXQ ý- 

Li IIi11 
ILI 
ui 

Cl 
:3 (r) ILIF) LO V) 

-A110- 



M %0 C-4 IT C-4 N N N. C-4 IN U') C-4 co r-j 
z -r- CO C-- CO Oý- It C-41 r.., -t I "I rO Im CrIl Cl 

N. 0, -. 
U-) 

--. -: q; r . 14) M M r. t4l, 0 111) N u" U-.! 0 Cý. - U') M I,, -. N N C- CO. b-) 01. so W) 
b-, l I. + 'o * 0* 0 00 * *** & U-. 1 
T-4 ----q 

L"-. C., 0 U-1 Irl, r. i 141. r "N -ýo LO-) 

C, !: o 0', 
--1 - 

C: -) - 0. - r% ýo li", U-) r, % 0, ý N. V) V -. C.. ., o N Cý, --I 

Co rl-. 1.0.0 ro. 1.11 C1.4 (N .a N' N. 
-. 0 4 r. -'r 15 0 n 14) 0 0'. IT OD U-) 140 -. 1 

14- ON C- C-4 C-I C- .0 
* * * .. . .. * -4 

t" 0 'I'D 0 4.1 N -r N -o 0 CO 0M - 
4: 1 0' 0 C., 

-, 
C-j C'. I : "r V7, r-, C-, r*. 

-.. 
b-) ý: r r-j 

--4 C-1 C, 

r 1-11 ýj M 
0 '. W. 1.1 %-, 
C-rl 00, 19-i "I 

aI. I + z 

Lin L 
21 L'i z 

L- 7! b q - --i Cý- i: -i - . -0 Ij U-j --- C"; 
<r uo --q N CO 0 C- N ýD lrlr lc: r --i 

r ý: LI L: L b -; ) 11 I- In N SO C- -. 0 -Vý, < U. 1 , .; M 
z r-j r". ! t-) 0- Vn ý1-11 lq- z 10 
LJ 'rýrj <*, LO U-) 0 Z 
Cr- -ex W M %0 (r-1 T--i U-) U 1-4 <Z 

[. I 0 OD --0 q- C-4 1") 14' IDO ---I 
L-1) Ui C7-" :3 

z z Lul 
o L. -I L-i I., I T- o 0 LLI us z 
z 174 2. z L) Ct 0 

L, -1 LN 
U) L 1ý14 

<1 C -r Cl C-0 L- 1: j 
LU Le-, :: Cf L. -Ji Lij z 
L 

. ::: I - F- ,o -0 q- --q M C-1 C- 1.0 CN -T-q a4 1,0 0 

Pý CL, U-1 0- N. r-, ) 0 -4 10 r% IT C-4 co 0 1-. -?, U) M ": r r". C! ý u 
c -r) LJ ,% U-1 C, N --f 0 (ý- CO g: r U-1 I c: t N. CO Ca 00 C- Ul F- r-f UJ - 

ý Uj 114 -j z Z: r. i . lil) V) N It, 3 co In cI N c C-4 m co C-4 N V) IT co U- -x L. L. U *) z 
W LID Lul " -N 0 q- 0 N 00 M 1, 14) CO N 0 'It 0 N0 0 7 

4 IK z i7r' : ""'. C'. j M Li W 

. e_r <-r -T L-- i- z f4l C-4 
-Ný 

M Ir IT U-) N 0- il) %: r V r4l M IN m a: 

0 z 0 

U " 41 49, -Is. Z U-1 L- Ll 
- 

z 

-1 
37 

L) Ld ZZ Ld -j 00 Ldl 

<1 " IL ix CC 
L) -i ce -T U-) F- F- a: -T LIJ IT4 4 Mý (ý, -, --i 

U) ý-4 i- ý- Lo 

W 1: -4 4X E -4 
z00 

X 0 LL Ll i 14) IT -0 co ZZ 0 

ý- r I A) C-4 -0 'o -4 co r-j N co -4 140 `0 IN 10 w L. LJ LI --: ý 

4 a, o --4 'T 00 0. - --1 M m 1-4 0- co IT T-4 0 1- C-rl lx_ Ix 
U- 4x I. -I r-i - 'T N C-, - N r1 13, N 'T , -i cI m < u i- ý- 

0 <E M 0 U- U) M -a 
uI Z L. i C. 4 .a . r, vi o rI -q- C-4 'o b-) r, --4 '0 r-j --I n w 

z ýý I w3 rq (,. j r') m v- h-, N 0, N U-) . 'r mm C-4 C-j u Z: Lo Co cc 

:3 ý- Z : Eý -i ý- zz al 
0 4T 0 :1 LL T LO F-4 $-4 

4 Im r ý-4 CO 0 u z k-, _4 -j 

Ln ýe LU ý- -- wC <r <E 
M <1 "I- < A LJ1 Cr_ ww 
x Lij ý- U L) 4T ý- m i-- 6ý Col CD 
H Cr-, <1: ýý ul 0 En ai in 
lz 174 X LL b") CL Z 
z Ld LI-I Ld I 
w uj w 174 C-e cjý 

mo z ý- 
3 LLJ 0 , cr) <I: (j) Z C, 

- ) ou - Cl u) 0 - b1 0U1 0 b)0 U-) Co 
_, 

1 x A- 0 

-el 0 -1 C-4 N - Lt. ) L97) 143 0 r-,. 
-N 

co C-- :3 Le) ie (n (n (n 

-Alll- 



m Cl-I C-1 C-4, on M --. q 
0 r1l 

arr 

01- 01 C- V! "N 

r t-"" rl, -, "I NN-, o 'T J) ['-j C-1 -. 0 1ý) M q. V-4 LO --i C-. -. COI Cý- r- co o" 

4 *. 

C. 4 

. -E: 

LJ 
0 z 

U) i <: z 

m 
-i Ce- I. 
Cl <: U-1 0 

z 

U (n fil 
"I, ! 1: -4 

Ur. ) Orl I 

0 U. LLI Li -c C. -D, 
z t- a- 174 =-< z 
I-i Ld >- 

ý--, Z ý- U-) I -I 
LIJ C-el :4 

Ix <: <1 
- IX4 L. u i - il: ý LL 0 W 

U-1 M 

i-ý- -- 21: 1: L 

<r 
Ll 

-i --, -: 
t U LUI z z 

-a f--f r. 
u -i Ix *T U-) 

LJJ IT4 40, Cý, -. -A 
Ul 174 <: IE I-A 

0 L-1- e 

u i z L. I 
Z 1: 1 

0 -Z 
1: 4" 

Ln :z - rn 

I 

<1 m <r z ýcf 
x L'i F- Ll Ll .1 1-- 
H ui 0 
Q X4 z LA- U-j CL z 
z ý--4 iii 
W 
04 

LU Ld Ci 1: -4 "r, 
3: 0 z 

x 41 W 

C-0 0- r-I C. -i 11.4 ! li 
C-1 --i M r-I C-1 N 
(1-4 1.0 1XI 00 ---! q'r --f C;. i 
00 r-q N C- OK. 

ID C-1 "T - .0 f*-. 0- r, -4) -r 

U-) 0 0- 

TI, 

.0 

C-O 0) 
-0 

47, VI) C) ID 

-. --I -cr o" ýo M CK 40 C-4 ti) 
N 0- -qr U-) 01- Go cr- -IT 
b-) l"l-, N 1'4ý ON 'T 0 Ul 
CC --0 -Ir P"I IT C-4 Vj N C. - 

- -. 0 0- PO C-0 b-1, qr N. 14' 

LL rý in tql 4T C; r V) -0 rl-. C- 

-r V) r*% 

Oll fil III C-4 LO 
N 'cl -4 ! 4! --1 
"Cl M 
cl- Ctl- 

r". # U") 

- T! 
-. --I 

C. 0 -ýo . 
14) 

-q 

r 
.4 ---1 f-) -, -, ., o C. ) ---4 

1: 0 V-1 -f M 01- 00 
C'ý Po CD 
C-4 V) 

'T V) 

NO U-) 

m 1") N -ý-4 
--i V) -0 os N 
r-41 11.0 U-) li") V) 

r CIA -Ir -0 rM 

C-4 1> M 10 14. ) M 0- (1-1 

N -0 M b-i U-) U-) LI-) r") %a C-1 
-Ir -cr it h-) N C-1 4T -Ir C-4 rl-. V) lq- -T Cr 
N. CO CM 0 00 cr- T--i --i C? - rM 0 co co r" 

M C11 b -j C, I IT 14D C7.4 b) MM C- 
M ---i C-4 ?" PI) "T b-) %0 rl-. 01- N. Ica lul 'cr ! 41 M r-4 

Lij 

z 

z 

u 

z0 
0z 01% 

N<-ý, 
Z'-- 

1=1 ý- -.. 
zz w 
CD ul L-1 Z 
U C-1, z0 
Lul Ui CD ! 1-4 
LO 

w" ý- z 
- 174 rlo 0 
ý- I: f U 

J- ? -j 1. .1 , -. 
Ll- <-r LIL U) Z 

Qo z 
z ui U- U- z 
W 

-1 
00 

t7: ' 

F- ý-- cn 
z I'D 0 

! 74 =I zz0 
ui ui ui z 

M LO <1 
u LO 0 CC 
-J 

ZZ SY4 
4T ý- ý-q 
uz ýe:: e 

Ld C<< 
ui Ce LAj LAJ ý- 

ý- C-"- C 
-, 
' CD 

01) C-4 14 " 

-D 
U') 0 b-) 0 U-) 0 b-) U-) 0000 

M 'ct kT V-1 U-) %. o -o r., r-, co 6, u1i 
---4 C-1 

ul U') U) 

-A112- 



0, - ýc Ii-) N IN N r, N IN l" 10 L") 
C- C. ) Ll") W) U-) r-J, N V) --. C-1 ofN 
N *. 0 M0 C-4 MM IN cs 4 'T U-j v 

0 r-I 0- W) 0,0- C-4 N Oý- co L, -) 0% lr-j () 
000&**0*0.. **- 

C. - ND 4qr '0 r-i '0 C-4 4; r r-i --o r-j 'o cr 'o C, 

co 

N 'o b-I U-) h-) N 0. - N U-) U-) U-1 o -1%, cn; 

4q 

0 s"I ". 
% %T N C-4 'T 10 CC, 0 

In_ C-4 cri V! -IT 0--- m t, ) C*- 4q, b-) Ir, -, "-,, -ý) 
rA 0 0% r-, GO C-jl , '. I N Cý- 0 

N "C', C-4 IT C-4, NO N IT ... "o 0 

W C, U") 
7--i --i 

C-I r. 0 b") N 0- N V) r4l r-j -4 -4 U-) 0 Li 

w 

z C-r, u 
0 4a. L. 1 
clý (0 D 
L. 3-1 Ld 

CI Z ! "i I [--I LO C: -- V) "Ci N N L--; 

D-) ---i N co 0 0ý- ý: r t4*1 V--f 
-j C-e L- U) U-) CO N -Ci 0- -. 471 -r L7! Ll) ('. J n LJ 
0 <1 0 q C-I N U-) Oý- C- U--, N 0.4 ,: r LJ -j Co U- U-) N, Z 

z Z M M CO U-) 1.0 C-q -C. 1 rl ý-i 0 z 
LJJ UI .0 

ýj 
F- 011 ---1 co -q- r1n, C1.4 0 0 C., C-4 -i ! ý-I 'T 0 MI N 21 

-C UJ b-) z 

Ile) z zW 
0 Li L-1 z 

CD Li I Li 0 L) cif z0 
Z z LLI IZI N 

ell !. 
.4 

ex <1 cr -C (n M) C-I 0- r. " LL! z 

LU 11.: :3 IL-. J, 0ý- N 00 0 - %0 N 'T C. ", C-0 0 0. - -1, -, n 'cr -N m ! =I C. "i 0 
CC c <r- 0 N 0 Cý- Cro 'T V) 'T N. C-3 C-3 0 .0 Cý- U-) i- Cif u 
Pý CLI uj L- CO U-) b") M GO ") C4 0'. C-4 t"') C-0 C-4 IN U-I "T C-3 LLJ 

Ix Li 0 L, i - _r-% 0 -'r 0 N CO M 'T M X, N 0 -P 0N# ILL a LL M z 
174 U, IY4 -1 12; C1.4 - -- - --- & -- - *- *- (14 CD 
Ljj -I- ®r m lq; r IT U-) N 0% N U) ýIr IT M ?,, ý C1.4 m L-1 Ld 
F- z -Aý F 
a C 0 0 

_j -r Z* <r ( 11 z 

ED 1: ý ED Z LIU LL LL Z 
L: i <r LL1 00 U 

i L) III ý- 6ý C-- - F- 
L) Ct U-) 

UJ 14 4ý ý. 14) 'T CC) 4) -r-4 'T P-- N -r . -11 0) q- --4D Z LO C) 
U, 1: 4' aX Z -0 C-4 -4) -0 --q CO C-1 (N CO '0 0 C-1 4) C4 :Dzz 

0 LL u 0 T-i 44, co 101- . 1-4 m rq) --1 0- G) -: r --1 0 w LU LIJ z 
r m C-4 'T N cl. - C-4 N Cý- r, -. 'T T-4 M Elf ci-e 

Lo-) C- U-, t <E z 
U N U") '0 -ct* CN -4-1 U-j f'-. '-0 N -j 

CL U) 
1" C L C-4 C-4 D LU. 

L) 

, 
L) 

: -- 
Cf 

Z -4 I - H I zý ilý 

:3 z 
CD C, Z3 0 L. 1 

u 

Z z - C% 
w 

L <r- 
w -ý 

< 

-. 1.1 -Ilk 
<: 

1.1 
m ý- CL L, --, C 

Li L) u 
CC C V-4 Ul 0 
6X 1 1: LL U') z L 

: kf w U, 
LU Ui 

. 
<1 

r 

Co 
L 

I: L 01 
0 

z 0 U0 b C-711 0 u 0b C, u30 U 
'T 

C., .1 kj 
N !, q) 14) 'T ,; r U-1 , j-) -. 1 so 'N 

N CO 0, 

u 
Ln 
(n 

H 

z 

-A113- 



-, -4 --4 v-4 ", 0) CC! lllýl IN C. -I C-D b-) 
r, 

Iro 
0 

In 
-rr 000 

; -, - --i r-3., C-% 

C- r, 1'-, q, Po 'q- IT IT NO 
-4 C, - b) N C. - --I - 0., --1 U-) *4* -0 0 -0 *******0 U') 

0 CK CO CO C-j ýo 'T 'n (,. j co -q co 0% o 
OK N -0 0 %0 1"', Cý- N -ý, l w) NJ so N rs., 

U- -0 (1- - ccl CO co co ---I I<i 110 b-) 
4 IN ; ý5 --o r". U-) mci C-4 tg,., V) N -. 0 0 

co -T cri ci- co 00 CC., C. - I-T al 
LID 0- 0- D 0% C- U-) ru- C- cli 

4cr *0**00 

- 
C. 

-I 
0- m ir-I -. 0 -T -, o C, r-j 

C. N 
-I 

r-j F-j 4 -0 N C'-, P., '0 -cr C-1 C-4 
., 

r, 0 

<r 

U 
9--l LJ 

C-- U-) 

fI III 

0zM, 

Ln 
-i 

'T 

I ce 

Cl <1 10- 

0 L- C.. .4a. 
z 46. Zm 

UI LO da. 0 

C-e <Z ýý- LLJI V! : ---I L-j 
Ul U) llý 

Ul 
z F- CL z 

Lij >- 

aC Ir d: r (1) 
ui I =1 3 LU 
CC, <r d(r- ! 
IX4 :L Li U- 

cjý U-1 0Ui 
; 4- LU 124' -i LU Lo -r 

Z 
4X -a 4: 1 Url 

_j 
zC 

MiL:: ý LJ 

L) er re do. 

-i 
u Li z 

-C ý-4 CL u"I 

u 
-i 

C-F, U-) 

LJ 0'4 d W. 4w. V-4 
LJ C4- CMZ -q 
m0 LL L) 

U-) 0- 

174 
0 

:1 
14- 

L) 
31 

LIJ 

z 

z 
0 4T 0 :3 ED 

z0 
LU 

4X = -Q: Z C-r, 
-- 

LLJ 

1: _e U) 0 
,4rL V) z 

hf 
LLJ Li 1=1 <r 
a: 0 

0 
Ln 
(V) 

H 

z 

N CC) 0 
U-1 U-) CO N . 10 

Cb, 

C-4 N U-) cl- 

0 -. --1 CO -4D 'T t-1) --i C-A 00 

r-4 

LJI 
Cl% U) cl-j C-4 U-) 

ý-o llz-r u .1 U-) C-4 m 

CC) '43 M --q 
q -Cl Cl -. --i 

, -i -r co %0 M ON SO NM CO V) --I r, U-1 N TH 
r-, 0% q V--f U") 0- CO 0% ýcr M 0- Co --4 b') 4) (ý, r. -. 
U-) r% N0m os 'gr 0 V) 0 to iz C-., ' COI V) U') W) 
cc, NO 1q, 

IM 
-T C-4 U") C-4 0- cl-j V) C1.4 Icr N 4T 10 ccl 

0M co b") 4cr N -IT N 'T il') C13 14) C- 0- 

C. 4 00*0*000*0*** 
C-4 

,., 
m N) m 'T V, h-) 0N 0- N. -ýo ul 'T 'T tO M t") 

C-1 Cý- 141 
C-4 so m 

q 'T V) 

I-) Cy, 

m 01- (1-4 
m 14) C-1 

N U-) _r 4T It 

03 (ý- --, --1 0- CO 0 CO 03 N. 

C, 4 C-4 '0 'T -43 C-i C-4 v) km m cr-- -. i 
U-) -0 IN 0. - rl% -j U) 4T tj m : ". 1 -4 

0 V) 0 U-1 0 U-) 0 Ul 00 
-0 .o r- -N r-j U'l u. N co a 

-A114- 

Lli 

UI 

Z 
C-1 z 

N <1 Z 
z 

1: 4 

0wz 
uz0 
LLI C' N 

L- C-4 
Li "z 

1: 4 0J CD 

UJ 
<1: U- U) z 

0 
m Ld w 

co 
CD z 
z U. LL z 
w 

-j 
001 

ELI 

U) 1-4 F- ý- LO 
z (D LO 

C4- zZ0 
wU Ld Z 
i- 
4x 

-i 
is jj) cjrý < 

0 Lo C-P, 

I- zz!: iý 
Ax LO " -, 
L) Z* 1-1 :z 11 LLJ < 4x <I: 
LLj L-, ' U. 

w 
C1--, 

:3 (A *-. 9-1 
N 



%cl m b-) C-0 Cý, t, -: 1`ý Cý- a) h) r-I -l' -C, N U-) N. T IN 4 4, r", -q- K L-1 -r-! o -4 rI --i CO 0 -r- -, o C- -q 0 Im , --i C-4 i 0N co 0MM . qr IT rlý lei 0 CD r*-. 0 
0ý*00+00. **000 

'T CC, "ý 0N U') '4j, -. 1 M --1 %0 h-j N0 1--' M -T LO r", - I-J-) 44' MM 'T Uý N c?, N U-i -T t-el te.., 'T Cý, 

a. 

If) 

<I: 

0 qw. LI! 

CJý r1l) F- 
L. - a. U-11 

0z 
0-1 

-j 

_j 
z 

0 

U) L- Cl- -. . 9: r 0 

Qý 0" 
u 

cEf ; 74, 
Oj 01 0 il 

Ul LJ LI-I -a 
z 1- 0- C-D 
" L 11 1. - U-) z 
ýe Z I- qr ý-l 
<1 C. 0 1- 
u Ix icý i ri-I 
Ix < <I: 

L 

- at Li a-, F:. ) zI -I Z W 

-C < i- 
-j m *--,, " P, i- 
D 
L) 

_j -: t U 
<: z 
U 

_j clý M 
Lij Oý Z 0- -'r 

uj 1: 4 -T U 0- 

X Ol.. 

U- 
CD 4T 

uI I zL 
z Ll-! :3 

:3 1- z :3 171, 
0 <1 0 1- LL 
174 z ý-4 -- U) 0 
*V Li ý- x 
< 

--., 
4T u :: e 

Ld ý- u er- 
CC: 4T " 0 Ldl LD 

I: Q x Ll- -. --i 
CL --CZ 

Li LU 174 1 1=4 
M Z: C z 

ý- ý- z 0 C cn 

oc 

H 

N 

(N co U-) CC! CK f"ll r.! 0- 
'T C"- Lf) N. "T C-j 'T IT N 
b') N -q CO 0 --1 --0 NO -H N 

-4 
CO 0 rg) M 4T qT rIn 

rý Lýj 140 1ý m 1ý No 
Q) 0nM r) "T iri N C'. P-. U-i 

r, e,, 

. 110 C-K 

-q- Vt C. 
0 0- vt c-I oo r-) ci r: ý: 

NO 01- W) rl% 
IT) -j U-) l1q, N co 10 so 
01:. C-4 Nm co I'll, N IT 

-N0%: r C- NNN 
C: %0 .*4*4.0 * 

`-, C-4 NMMm It h) N 

0 r-«! -r-ý M 
tl C, CO --1 

1.11 -ýo 
CO. Cý. 
C-0 -ql 

000 000 N 

r-i CO c-i 
"; r C. i rýI 
IT 10 Vý 
0- e r, -I 

0- r", liý 

0 'T -41, r-q 
0 C. NN 

M C1.4 C-4 Co 
ON - 

& so 
C-4 C-1 

M 111 0 co Cý- M ct% co 0 b-) M 
0- M U-) N IT N 4T N U-) ! "I Obl- 

0 te) 
--i 

CC) %0 -r-f 
0 Co 

- 
Mo -4.1 

0 0- co 0m r"ll Iq IT 1411 Vlj 0 03 ol cl, 
a. 0. ý. *0ý. *. *. 00 

ie 'T (,. I U-) 0N 10 -3 -' -? I) ---' 01 b-, IN 0 p. r-j "T 
to C, C. - . -. I t"l W-, ' qr, ul JIN C-ý- N V) 'T r4l, MN C-1, C*, 

, 
Li 

0 U-) 0 
14) M IT 

00 b-) 0 b-) 0 b) 00 
e b') ul NO -0 ! ', r-' CD 0?, 

r! -j 

z Crl 
cf Z -ý 

N -C -Z 

zz 

Cl LLI UZ 
U, Crý Cl 
U-1 L-11 1=1 IN 
UO U- rlj 

LL 174 
U, I- Z 
= U) CD 
F- IXI u 

I-- Isl, - 
LL 4T L. L LO z 
0 

-1- 
%., 

A- 
Ll U- 

m F- 
0z0 
z LLJI L- Lt. z 
u -i CD 0 L. -I 

M "T- 

cn 
0 C) 174 --D 
zz Crl 

U, Ld Lu 

-j 
L; I. U) 4T 

Z) LJ 
U0E Dr, 0-1 

-i zz IZ <: Ln "" 
uz Jý Y- .1 

w<< Ic 
w cir- ww ý- 

CD 
cn MM 

w 
üý 
w CD 
Z: Z c; 1-4 C-1 
:3 cn Z (A (n (n 

-A115- 



H 

1z 
p41 

411, 

(1-i 

0 LLJ L) 

U- 

0r 
U) -IC, X -j cr- z 

C <r 
U- 4T 0 

z ri) 
I Ij U'J 4 W. L. U 

w 

0ý 
co 

cr- LIJ !X :3 
CD Ld LLJ -4 4a: 

Z 6- 30 
UJ b') Z 
r qr (I " 

4T <1 0 ý- 

ILI 
-1 -'r 

I : iý- 1 (1) 
I'll 4z 4T x LIJ 
I, T4 1: 1- W Ill I-- F- 

ly- -i C) 
LIJ IT4 0z LAI 

Ld 3: z LIJ 
-4 -< 
<E 

D F- ! 4T <E 
u" LLJ -4 W. 
_j 3UZ- 
<E z 
U) Lr-' .4-M LLJ 0-4 r 0- lcr- 
Ld ý4- <u 0- 

0 if I 
Z V) I 

4-*3: 
LL -j M 14) F- 
0 qx LID it 

z ! 7j 
z LLI :3 3 1- z 
0<0 
a4' ;E r-4 -4 - 00 0 
ýcf Ld I- Z 

AT 2: 4T u ýe -- 
wPu <r ý-, 
ce < ý-4 0 LIJ (D 

I. T4 X LL 1-4 --1 
z 

1-1 w 
W LLI 174 1 174 X 
3: X0z ý- 

X U) <r (f ) 

0- Pl, u«) 
00 0 M) IT r-i 
-0 P% M r*-, -r-i 

119r il) 

IT C-4 P% Co IT N 
0- 10 «5r ti e b-) 

IN L") P-1 T) 
Ul) im m . 01 N 
0 IN n IN --i 0 cl 4-Ir U-) In 

c-j rý rý a; IT Cý co 0 -r-f Ir IM 'T V) 

t4) le 
IN EI� 
-0 0- 
C. i LO 

-r-i r1 OS 0, - 1--f 0 
rl% 0- lIT 00 -4 
bl) CO LO e r4 -4 
ry 
,ir. i - -0 Dý- r-4 P, 'T 

c3 %0 60e6* 
Z cýJ mM IT IT bi 

CX) N V) 
h') vl ýýr C-4 
C-4 co m N -4 

v) 0 v) 
C0 -4 %N 0.1 

IL cl-j 10 'I'll m 0- 
10 . 43 C-4 4T m --4 m 
U-) mm U-) rl fs. M IN -0 

m C-4 M LO IT C-4 

f) C-4 C-4 'T CO -N C-4 'T 
so N ON N -40 1-0 VM 'T '0 0% 

NN if') No m 
-0 N IT 

U-) CO 
7- 

(1-4 to U-) N0 

C-4 C 
'i -cr rn NN 

*10 N Ol IN -43 b-,, IT MN , --1 0 

1ý0 so 
00 (ý- 
00 Ict 

C. 4 

00000N It cl- 

1: ý, co C-4 b") f>- 
-r-4 N 'T N (N 
-0 CC) Ir co LI-) 
co m ON, mmN 

-0 m 

ON N 101 L") 

C. i 0- T-1 
ý4) LO NO i> r", 

Ni 10 V) 
0N im 

r, r. 4 e, 0- 

N IN U-) N 03 
so -0 C-4 "T m Lr) 
h') Mm U-) --I NM 00 N 

m r") ri M T) 'T IT "T 
00000 

C- "r 

I. -j 

-0 N (ý- IN *ýo U-) 4T -n n. - --" 

0 b-) 0 b-) 0 L") 0 U-) 00 
V V' Oj b") ýG %0 N -N 

03 (ý, 

.. -I 

0 

Ld 

Ld 

N% 

z 

z 

Ld 

z0 

C) "7p 

NC -Z 
Z 

zz 11-1 
U, wz 

ty- Z0 
Lul IUJ CN 
ril U-N 

C4, 
z 

j-4 LU 
LL C LL U) z 

TX= 
ro 

co z LO 
z 141 LL Z 
uj LLJ 
cir- !X 

z00 
174 :DZZ C) 
w Lij IUJ z 

cc Ix ix " 
<r Lul I- I-- ý4 

U) r"I c 
Ulj 

-j zz 

uz icý 
-i Uj e_r <: <1 

LU C-11 WI LU i- 
3: 1-- X !X0 
i- CO ::: 4 ýQ ý- 

wI 
1.11 
Lid 
M 14 a 

-A116- 



C- Im U-11 0: 1 01-1 mM C-- rrt W- 
C-1 

It 0 U-j rl% IT c 
41 

4T 1q, IN 
kN ('-4 

N q- -4 CC) 0 -r-i so sa r, 0 
... -j m so 

In 
-cr Im 0 ro 4T IT m t-i C, C-0 _r m 

ý 4.4. +*00. ý#0*0 

4T q) o0N0 
--1 

M 
-4 -., 0 V) T"'. 00-., ) %r 

Co 0- b-) 4T MM 'T U-1 N 0% NU. I 4T. r-" M 'T U .1 C- 

-3 r-0 V) co C-1- re) rK rn 
m V) N 4T 

qr -i C-0 0 ý-o -0 CO 

C-3 al 0 mm mM [::, I C. 
-I 

C-1 1ý 4ý N -0 m 0 N 0 Cl% 

CO 0 M M %T V) N 0., N U-) . qr m ! ej -4 --1 

\0 
mi 
X, 

04 

0 

LL 3: LJ V, 
CD IIE co -j < r. 1 

0 -IT 

z 
U Q'I LJZ 

M LO 6, 

ix Li 

0w w ý-4 i 
Z 

W U-) z 

ex F- 
w 1: 7- : ký =- C. 3 
CEý C <: Li 
IY4 f-I Ld 'W"', ý- 

i'. -, -j CD 
C4 W 04' 0 LJ 
LU Z 

C CE 0 

D <r- L-1 <I 
U 
_j 
-a: 0 z 
U 

_j Ld IT4 Z-- IT 
uj 174 C L-1 Z el). - 
m0 LL 

b-I 141 ! 
ý Oý, 

u t") 
0c 

u I I 

Z z :3 
o C 

-.. Z ED 
u z uj 

7- u C, ? - 
LF-I C co C. 

CQ 1: LL --i ýC- 

UJ Us 174 1 ,: Z -'r, 

m C) Ld 

KI 't . 41 1.0 

CO IT 

0 V) "T 

Cý- It C-4 000.0 000C, C., C, CN, r,: r C., 

U-) -cr 

lz %j) 0*0 

0% rl% M 
4--l -4 U-) 
N co 10 
co M. N 
01. rl% N 

IT 

Cý- 

N. c- 

C-'i 
b-i N -. 0 rql r", 00 

4T IN to r0i IM NN co 
CN N, C- 'T 0 IN - 

.6*. *0 "Cl 

N U-j 1-,: - 
1110 

m r4l) C-4 C-4 

n bi LO 0--1 0- m ri Eb im Li-) bl m 
0- 143 b-) rlýI ýe r-i eeC. i e r% U) M) (>- 
-0 ttl -i 

CO 0 T-f -0 0 -1 0 CO T-4 rl %0 

C- 0- CO 0 141 t"i xt ti mi 0 C. D CS 0 

rý: t C. i Li-) 0 r% LO 143 1--. m ---f -0 LI-) -rl% 0 bl C-i IT 
U. 1 cýI r-i C. i n ti le Vý r" c- r" u-) e rqi Mil C. i r-i c- 

Ld 
I 

L: l 

T-4 
k-) 0 L. -) 0 u-) 0 u-i 0 L--. C, b) 00 
ýj m1 rl e it u! 0 --4D -0 r-. r*" CO Cf- 

ui 

z 
z 

LLJ 
Li I 
z (. -D 
CZ 
N <1 -Z 

Z 
174 
zz 
01 

C-: ý z 
Ld LJJ 0 
UO 1; N 

U- 174 
Ld z 
M S74 0 Ci 

LL 4X U_ U) z 

0 

LLJ U. 

Z 
Dr, 

z LLJ LIL L. 
- 

z 

LIJ 
--j 

0 

U') 

z CD CD 
1: 4 :Dzz Co 
LLJ LLI LLJ z 

i7r' 
Ld 

-i 
CL Q) 

'I 
um (D 115, 

-i 
z --Z- a4 

41 LD ý-4 " 
L) zZ 

.4 LIJ <r 4x .1 
Li CK uj IL J 

lz 

Lil !! III 
cjý 
w3 

-A117- 



N 
Cý- b-I ? ý'- v IN sci '<! C, 14 1qr "a NO 

C, C-4 'cr U-1 Po (A M te ! C-J t'-) i-: -ý C-4 0 

'cr Cl ý-) M lzr CA N U-1 M U-) C-4 N 'T r-;: i -. cl 0 -cr fi) CPI SO IT m IT U-) No N rr, r-, -4: 1 4j IT 14 .j q -ýl 0. 

I VI I b-) 
m IT "N so -0 

-. --q M r, -, -i b-i r) N 1"i --1 -4 
M -0 44- P MN PI) r-) r-j tq v) V- NI co 0 

' * * ý 
LP. C-0 cl r l If) m y !; q; r U 71 IT 

-4- U-) 0N 0- Na U-j 'T M C-4 
-i w 

us 

Z 

0 4w. Ll U 

L: r1l) z 

U; lj-. l -, 1-1 
0 1: tf'i lq- 140 --0 

1. 

0 
-i -a r-. 1 C-4 IN On. - 01-1 - Ur) 
-j I: t 1110 0- C-1 IT 

F- 0 L- C-4 U-) U-) C-4 LLJ 
LO U- r- 0 0 z 0 
z C. 0 --i -gr b-I 0 0 V) IT 0 1. . 1% 
UJ (n W Z N 00 000 0 00 0 0 C) rI C- N -ex 
ci-_ <r u 

174 
(le) 0-. i 0 Cý- i--i z LLJ 

,: r-: W :3 L.. 
-' 

Iu Z 

0 Ld ILLI 1: 4- 0 
z IL C. D L. -I cl N 

u L- N 
X: L -1 174 
<1 F- T-1 C-4 0- Cs --q "Cl 0,0-. 1 CI V) (N 0- u Z 

LLJ CC i :3 rj) N Ol IT 0 -r-I N lq- (1-4 C) LI-11 so M. ce- -Z <: Ld vi CO v) -i lr-j q -. 0. C-1 q: r C-e, Lo 0 C-4 1111) %0 U-) L) 
174 IL Ld U-1 L- 1- 0.1 C. " 0 Im 0- N (1-1 K) 0- m 03 N C11- con 0 0-11 Go L: 

-' 0ý 1 0 C- IN N 14, M N3 M %0 M 9: r N (N L- 4X Ll 0 

_L 

z 

Ld 04- 0 Ld IZ, %0 0 
--r -T- r-j ýý: r v) '0 N 0' N . -0 b-i qr 'T 1-1 r. 0 C-4 Uj L-Ij 

<1 <r 0 

-j 7 i 
-7- -. L- i- 

:: tf :< 
z :,: L. 

z 
z 
W Ll- Ll- Z 

LLJ 

cri z U I ccý -- co t--i ý- ý- U) 
Ld X4 Z - -IT 0) r., U') N C-4 U-. l rl-. Co z00 

uj :ý < L) z Cý- U-) ! 141 IT N --k-l 14) C-1 IT tel U-) 174 -1 ZZ Lo 

Cl LL C-4 Cl MN r-i U-) 14) U-) , -A N to co ri w LLJ W z 
U-1 rq) IT "T ýql U-) M KI to C-1 I-) D-) 'T ý: r "t Ccý c 

36, ý C.., 92; 0. . . -c 
uj '- 

U j 1=1 ! 4, l :2 'r o, to co "t C. ) r. I I-) lu') c--j C-1 -,: t 
Up 

IT (n U) 

- 
0 

_ 

<E 
. 

, i. 6) C, (,. I mm 'T b -, o r%, 0, 1" -0 uI ýý N, ) -%, D 
uj 

L) !i 1.1 u m tn m Cl: 
zz 

U z 0 C 0 (D Lj 4: Z -C 
C 

174 X ý--q -- z 6 w Ce Lu La ý- zcý C 
Lli 
m 

z 
4T U 

II 
ce 

cc 0 

w 

ý- L) En 04 IT4 
L" C " C) 1-1) UT 
X4 Z U- wI III 

: ý: f Ljj w C-r, 

Li W i -a: 
wa 

= ::: f a --I 
0-i 

i- i- 
0 

Z0 
i? I 

U'l Z C: ij-) 0 Lar) 0 U'%, 0 U') 0 U-i 0 T) 0 U-) 00 3 Ci ýý U) Lo 
,co C-j %-. j 1qj M 'T q, U-3 b) -3 %4) N N 0-3 Cý- 

9: ) 
ka 
M 

>4 
H ci 

ýl 

-A118- 



('. J r, 7-4 Vý 
C. i ýo Vý P. l. 

0 Cli c- e0C., 
**e*** 

lxý -. -4 t-*ý». i W% CD lt, - ., Z. - 

N Ul) CO 

1'. 1 V) cl-j 

Ict 

19, 

oc 
r- 
fi 

H 

z 
p4 

u C-3 IT r. 
41 

D_. CO; V' -r C-q! 

"Ol r.. ) C-1 -4 'T m -. 45 v) U-) IT _ýl U') 

, -o qN U') C-4 C. D M U-,, 1,13 0, M N Q- 

M C-4 t_. ) 0 r.., o U-) C. - un 0 r.. " 0 r4lý 1 1.4 -N 

% r. j 4.0 
h) C-1 CO Vý 4-T N 'T. h7l CO N Ul C) - Li 

<r UO 0 . 4D C-4 C-4 M ýr b7i 'T 1'. 1 C-1 C. 1 . ýo 

LLI 
z 

C; -C S. Ll I ., r 1_. 
IX U'll Ul 
U-2" . 9: ý. z 

0 lE z U-) %,, UO - z 
:. f r1l) L 0 U-) 0ý1 (1-1 'In LO Ol IT C. - ý-. j N. 

0< Ul 0 -. f lq- M 0 11.4 0 T__i C_ N 0- P, L. -I 0 L. C-1 rq 1ý0 b") 0 rq) 1110 10 __4 _r -C, te,. U-. 11-19, L, I ! 
z 4+ :r CO 

-N 
W) N ---i r, ý, l" .- - z LD 

L-11 U) , - CO i ý_ r4,1 U-) r%') 0 0 0. *+0 0ý ý f-I I <ý LI-) r. ý 0 Z 1-% 

1: 4- . . 0. ---q N r, ý V! N < . - ý 
Lul CL i-H 1ý0 -: --i -. --i --i 

0ý, 1_'ý) 

C0 10 Clý :3 
z z 

U) L-1 Wi W! 2c0 0 UI Ld z 
Z 1� 1:: 4 z L) C. -I z 0 

LL Li W týlj 
U0 F- 1) L. L N 

L 
Lij 

a, ýa <1: ! ý_ ý_ "o -4- 0,. C, - M 0% _T "0 n-I cli In-, r -I r; M 1:: ý Lo ý: D 
IX4 Il Lul rrl m rq) 0 r .4 l>_ U-1 M IT co GO _q C, 111; 

1:: *, 1-ýZ!:! ýo ri C. 0 N0 0, LLj 
14 _j 

L. 
-I 

M- 0N 'T cs C-3 t. 0 4T N r. j r 'T ri C. " 
I 

0- cr 1" 140 L. 
- .1 L_ Q) z 

Lj -7- EO + In -, 0 Cru, T tý'f 0 q, 0ý, -. 0 
Z rv; 0** .6 4 0 * - -- mI 

_J 
< (Z -a Uý F- z to N C-1 cl-i III %r U-) -3 rZ NO u. ), - j- -, -r - 

L Orl z 0 
U Z Ld Li- z 

-i 
:3u z L 

_1! _j 
0 0 U-1 

IT f_. 1", . -0 Of 
u 

-i 1Y r4l ý_ ý_ m __. ý7_ 
Ld 1: 4' C T: Z Cl U 

m0L 
-I 

UI !. e) C1.4 V) NN 14) V) C-J C-4 DZ Z (D 
i- r NN 1ý0 w CK 03 Co 01- M. -0 

N T11% w Ldl W 14" 

.- V) M N IT m _0 0M MM "1 0 -0 V-1 -r k'. j ý- Cc CE: CC " 
LL 

_j 
<r i- ý_ V) -r-1 C. " 10 C.., VM V) <T_ LI-11 ý_ ý_ *_1 

Cl i0 LL a. 1ý0 cri LO <1 
Ll u1Nr. j rM -0 0 C, -4 0% 0 ýo -. 0 M C1.111 V) U. 1 

z f__4 :3 :3 Lo i C-4 to m -r V) N co -4 co Nu . C. 19- e) CN a L) :r Lo U) C_rl 

:3 1- z -i ý_ z z Cý 
0<0 .- ý- Lj_ 4T ( Fý ý-j J_ý. 

174 1: ý__l Z ul: 0 u z ýý_ .4 -1 ýý LLI i- U LLJ C < e_r 
Li ix ui ui ý_ 

Ldl F- U U_ <: ll.:! ý ly_ 0 
CC <" - L. 

-I 
C", 1=4 I� 

174 r LL N a- z 

ý_l W 

174 i C4, : ý: 
wa ==0 z i- co 

1: 0< U) z 0 U-) 0 U-) U-) 0 U-) 0 u) 0 Cý 
<I: o C-4 I-) Ul b0 "0 NN Ci 3Ui il: f Le) ul. r__, 

-A119- 



N 

H 

z 
p4 

4 Z, 

C-4 

z t7f 4 
0 -1&. Lj M 

:3 
0rz 

Qn, -j < 

F- 0 -C U-) 0 
(D 
z 
1: 1 G-ý 

ex L-1 

F- U 

1-0 LLI L-1 1 :3 ci 
Z F- C.: 

- I=i z 

ZZL. i Cl 
<11 -ri: "-40* CO 

W 
!: f '-" -Z.. W 

17-1 -ki <: ! ý- ý- 
114 C-- Lill c 

_0 Ciý Lij ZI 
C4 L-1 IY4 -J 

LIJ 2: 
Ld :r0 12ý 

-T < e-r UO ý- 

_j -r -C 
5; Z- u F--i <T' Z 

-i 
--Mt L" LI-I 

41 ý-- Ei- *43 
u 

-i C! ý r-I i 

W 14 L. -") 
w IT r- 
=1 11 u 
F- r 

U-j 

0< LL 
z 

Z 

a, Mýý _r uýcI 
i. 11 11 -1 ý-L -) <I: = <E : 5.1f 
ULI ý- U, LI-11 C. " 
X 4T ý- - LJ C) 

iT4 Z L- N 1-- Z 
ý-4. III 

WI LIJ 1: 4' I: r-,: 

=-TO Zý- 
(D 4T C; -. i 

U-1 Co 
e -e- 

IT r-, C') V-1 b-) N CO C. " N c, m -0 C-4 CA --I r-% N --I U-! -,; r r, -. -0 P-. -T ýcr r, -, Cý, "T C"- '0 U') -0 ON M COI rl) 0 
C- C-41 C'- 1101. %r 01- 0- r-4, C- Mm 

rl M, N ---! --i --ý, b) 
-r-q ---i -. -i " T--j -4 

C:! 00N. ; 7ý 

C-) OD 11.4 rli M 

ol. C- f" %ý: l C. J 
.*.. - 

1, ý tl C-4 C) ZD 

U") U-1 -: r Cý- C. " -0 b1 0- -cr IT 
4: 

Cýl 

0 C-4 (D ON C- !, 
N 

N C. "- 

? ý'. l LO 0 ri Os-, ! -. ) q) "0 -cr U-1 r-j 

+- -r CO r-, Vý P-. f". -- 
lxý L--ý, Cl ýý3 U-) 

40 f"'. 'C', 

ro 

cr" 0 C. 4 C. - rlýI -3 
IT 0- r, 1,2- cýI UN- u-i 
CO C#- 0 tx'ý e 0 C- 

-ii Zo gt bi r-, r, 0 0 -JO 
e et Li-1 -. c, 

C. 3 -3 Or- 
co N. C-4 

0 1.1-1 te,, U-1- V) L-) -0 
N 011, b-) C 1.0 C-11- 

Uý b- 
U-1 

, 
r.. 44- "T U-) -o 

N 0- 

C-41 U, 1*ý) C. ) 
0- f, 

I% 0- U-) 4") N C*- rz 
0 NO f, --. N 0 %C1 4) 
C-4 sc.. 

V) 

-o C-0 
Pll Lin, 

`0 U) Oj 0- ! l) --ci 0 
C*- 'u-3 

, -1 0% 1", -D U- q-T C'. ' ! "0 T-4 

Li 
I 

o0 U-) U00 
-. 0 ýo N. r, -. C" 

Li 

Z 

Li 

z (. D 
C) 

N <1 Z 

zz 
0 LI-I 
U. 11, -41 Ol 

L. 
-I 

LJ 0 Ni 

U- ai 

L. J. z 

L 

0 

0z Ol 

z W., LL z 

U, 
-i 

c0LJ 

Z0 

:)z LD 
us L-I LLJ z 

CL Cf. Ly- 

Uý ul <1: 

U 
Iz 

<I: On 
uz 

It i <1: < -. r 
w Cj:: L -I L. J 

ý- Lýl :: ý III ý- 

U, 
IY 

ý10 

:3u 13 * --ý 

ii 

-ý 

-A120- 



--q No b-) co 1-4 m a- C. I., N INI IN m 11,10 IT N ri CO C-4 00 -r-q 'M --f --i N. C-4 0 N 0'- lu-j --i , -% al v o, N 
i) %0 0 U) 0 U-) IT M r% NN........ NN r-, r\ rn U') C-4 --- I Cs U-) r, 0, No c-, b-3 LI-I 0 -4 Nm U) 

1-4 --1 -q -A C- M- NN r% CO Cý, r-q T-4 T-4 V-4 --I 

U 
N 

x 

i 

: 
r4ý U-I 

Vj : ýj -T c---, , -- C- N U-) b-) N c, C, o -T 0 1 hn -q .. i N -r-4 C-) 0 0. - . 1-1 N _-j -4 U-) 
N C-j m 0, T-, Nm o o i--j N r, C, m C-4 0 

0- - so C: r M M "T *, 0 0- M IT -4 
0 C) *0 0 * ý ý .** 

0'1 Cj cI -rr 1.0 --1 03 IT -4 0 -4 lc: ý. co 1-1 10 lqr icl-i 0 Lij 
% 

w 

CD - LI X: 
12ý 071 LI 

Vi LO -lzr Cl, C-J 0 b-l 0% q- IT 0I. C-1 N z 071 
_j 

<1 4; r -; zr 0.1 o C; N0 cr, rl, r, 
-. 

Lo 

m 
-j 

Iz LL n --0 U") 0M 0% M C) 'T cr 0 C-4 L-I 

0 4T C: I * 4. - 'T C-3 N U-) N N rl ... U., I 
-i 0 LL 0- z L. -) 141 0 0 . 0. .* 4. o* CN 14) U") M z ( 

Dr, 
Z 

-C lb.. -r - Ln M N ---1 %0 *, 0 N -0 N *4) so -i NM U-) 0 z 

Uj C-0 , - U) PO Cý.! -r-4 --1 -4 -1 Cl, - CO CLOI N 1'*% N. al ro C, ý, -, --1 -4 ---1 --4 N <: Z 
Cif <1: ý--' Ld U71 1: 4 Z --, 

III --f ý-t 1: 4- ý- - 
Cf) 00 1 t7e 2 z z UI 

llf C-1 i 0 u Li z 
r-rl ui Lij Ld Cl U z 0 
Z 6- L, 

- 174 C-1 Z 11 1 1.10 N 
L-1 >- ý"! GO L- N 
X: F- U-) ýc LL 1=1 

<: <1: 4: r m %0 IT 01. Ol 0 Cý- IT 14) Co ccl oll CA m u " z 
Lil CC :: 9: ý Ld m C) (1-4 0% U-) MV 0: 1 Go --i C-1 0- T-4 0 2: 1: 4- 0) 0 

1'e, <1 <3: 1 LL -4 0, -4 *-0 M N C-1 so C, 1 ,, 0 , --) N0 U-) cjý u 
14 li w 0 _0 N IT 0- co m llqr (1-4 0 cl-j IT m Im 0. IT N 10 1-ý LJ 

CC LU Ld - M '43 C- I: r -4 0 MN M 0 -q 'T 0- %0 ri & LL 4T LL Co z 
al L-I ýT-l _j 

m 
-M 

a0 - -- 04- *- - - -- --- 0 0 
LLI Ur-l F- 1ý m N C-4 N m IT U") . 4.1 OLD -0 U-) AT rej C-4 (1-4 C-4 m Lli Uj 

Z 10 = ý -r 
<1 z aj 7- 

Lul <E (D z 0 
M ::,: ý Ile z Lij L -. ILJ- z 
L) ý- f-r ý-- 4 Z, 

LLJ 
-j 

0 CD LA-1 

:3 Z 

i- X a: 
U) ýý &-- i- (n 

LJJ IX4 Z V, rq-. I N U-) CA N 14) m r*-% C-4 U-) C-1 m z Cl C) 

Ld 174 4T r rl-. N 14) c1r) co co Cr- OL-1 ý4) rl% N 174 Z) Z z C) 
m0 U- Ll 14., q r-l -(: r M 0 14) m rl 0 -4) M IT N Ld LLJ Lli z 

Z -r-i 
u-1 CI U-) C-4 C-4 LO Cl IT M U-) cjý CC cr- 

42, Ll") --i 
am . .4* * -* 4.. M 4X LL) 

LL 
-i 

u U-1 j-, r-j C-3 %-0 14: 1 0 as -. --i Cý- 0 -ýo %-, co C-4 FI ý- U-) 
_j 

0- (n (j) 4c 
0< to -. -i r-j n ! -5 --1- v) r-. co co r-. v) : - 1-i m C-i 0 w 

L) i L) Z: ED 0 IX 
Z ý-q -i 

ý- z z X4 

:3 ý- z < ED i- " 
0 <1: 0 -, -0 1 L) Z J-1 z -i 
1: 4' M ý-- rz 0 uj c a 4x 

I- L-1 Ld ui CK LU LLI &- 
' :c L11- CK I D 

Ld I- W IX4 m 

I: r-: < 00 

IY4 1: Lj- (-. j z 
LLJ I I 

ý-A If LLJ CC 
Ld L 

T 0 
<: ui C5 

- 
:c C, C; 

.1 
z 0 0 W) 0 V) 0 U-) 0 Lm-, 0 L-i 0 U7,0 3 U) :z Ul ;: ý, j 1-: 1) 

<r o -. --I N (N M 14) 'T 'T U-) U-) -c %ci r-. !, -. co 0, - 

-A121- 



0 

H 

W 

0- r, -. 

004.0 CO 

CO Cý- C- C. - - 
M CA --4 0 %0 

('rl --I -r-i -r-4 , -I -r-I C? % 

--f 'cr P--) 'T CO "', 103 00,44- M -,; r - 
. 42.. C-41 Co M V1 M (1-1 1-111, im C-4 rt-13 ll-: -ý rl, ral cl-I 

T --f IIIK 11-1 -4 co 00 0--i - U-) 0, - - 4q, 
IN M CN - 0- 00NN. Ci 0 rl"'. -. --i Cý 141 

N 6-1 N-- C*- 14) M 0- --N b-I C-I 
r-I . 0.0 4. ('. 1 0***-0 CA 

-- 
cri C, 141 U-1 CO 'cr --1 0 7-4 4T CO b-I ý Cl 

r- j q W. Lj 

C-e UO u 
L- M, 

cl U-) 
r"I -j .1 

-j CC L. - 0 <E Cl 
0 L- CL z 
z 43, -! - 

U. j V, Ell to F- 

I: c 4T UJI U-) 1: 4 

V) 00 

I:, _,: 
Ul I 

ro L. 
-I 

L-1 J L 11 0 
Z F- C-, Z 

LU 
r U-j 

<r C %r :3 CO 
LLJ IX : ký Li 
CC C ýc 1 1: 

; =i Lij -T- 
Li 

-'r 
0 

F- j- Z j: 1 
CC c <1 z 

.. r. 
-j Z. w e-r 
=1 
u 
-1 

3 u 0z 

u -i 
ch: 4 b, r) 

III 13ý - Z U-) 

L 11 1: 4, 4T z 
M Ci Lj- U q) 

41K 

LL. 
-J 

C4 
0 4T 

U I Ld 

z" :3 
3 z 
0 -IT 0 -- U-) L- 
1=4 x ý--i X- z CZI 
ic: ý Ld ý-- Ll III 
<1: = <1: Ciý -T- 

w L) U-1 
1: 1f ý--i - C. 171 CD 
I: IQ 1: LIL ill z 

ý--4 zw 
UI Ld 1: 4- - 

.1 
<rL I 

z M CL CIIJ 

U-) IT Ol C-4 10 U-) 01.4q, IT (1-4 C. " C-4 N 

'T 'It CO 00C40 
-r-. 

C- C- IN r-. o- rý, 

M0 U-) 0M Cý- M -0 -r-4 'T N) tri it U-) C-4 
co V) N 

'41 

-. --i U') r4ý C-4 -q 10 '0 -. --1 N. 0 IN -- .0 ýo C-4 
r, r, i -i -. --i --i -r-i D- CO C-) N 

31"" IN 
Cn CL-1 Oý 

---i 

CCI Lr) N 01 
"q- 0- W) 0% 
co 0ý- 0m 1-0 

0 IT ccl N 
IZ, 0 

*-., M *In 

0'. -T 0- C-1 C-4 co rn C. -, 
CC! M0 C-4 N C-1 Cý- r-,., 

C- 0 ýo CO co, C. " 
0 L, 

*ý0o 0'- -a- Cý- C-0 M 
so 0- 'k, 0", --o-00 r. " m b-i 
CO NNN CO 0,. r-q -r-q r-q -I 

%0 IT (. I V) 00 141 CO -4 
ct- W) IT --4 --1 ct- N --i t4, j N 

L") 0- C-4 01 b", U-11 C-1 CN co %0 
r", -0 0 10 IN N co to 0 %4-li SO V) %0 C-4 140 b-i N -1 N lqr -4 

0 so 00 10 U) Ir 41- mmm 

-r--i CD -0 (> cý- 10 Co ýr-i 
r4) OD r", (1-i C. i r, -I (11 ti 
0%0 ti 0- 0 b-) No -0 0 b-) 0- m lo 0 
P% ü-) r-i No C- C. 41 Lt-) Cf- r, -I rl% 

Ci r4) --43 *---- MI 
-, lil -0 --f r', Li-) v-i ", r"-, u-) Li-) ! "-. ---, %0 b) 

Gl --i Mee 1-f«) --4 Cm, r, % %0 ul "C; r «C: t rl --t 

Lij 

CD 
10 Oj C) ri 0 U-1 0 U-) 0 C, 0 b-) 06 

<: 0 C-4 c-I r) r4) ýcr lq' Ul U-1 -0 14. ) 1, r, CO Ct- 

U. 
r 

11% 
z 

. -% -I 
z 

Ui 

z (D 
0z 

< 

zz 
o. Ld z 
r-) Z0 
W. 0N 

N 

Ld Z 
-'- 174 CO 0 
f- Ce- U 

F-i I'l , 
LL 

-r LLI 

0 

LO z r-: I 
z LLJ LL U- z 
LU 

-j 
Cl t---! 

F- 6- X 
U) " Ueý 

z0 Co 
Im DZZ Cf; 
w wwz 
ý- C-rl Cjý IY 
Cw ý- ý- 

-j 
Cl- LO Lr) C 

Mw 
U, m On rn cc 

-i 
ý- zz 1XI 

4x L! ) " 1-4 
uzZJ: ý 

w< 4x < 

Ld C-rl iii U, L- 
T- 6-1: cc 11 0 
I-- Or) &Y4 S=4 I-- 

Lij I 
cjý 
UJI 

En 
"! 4 J 

V) .) 

-A122- 



9c ý 

H 

z rzl 

49.. 

Li 
S 

I: Ef cri F- U 
u- --: -t L. J4 Wý 

01C. z u-; 
<-r 

iz-- G I. -T ro LD L. - 6- 
z 
UJ Q) 

C-4 
t7. - 

I) L -1 1 L. Ceý -2. C! 
z ý- C- 1-71 z 

Ld L. -Ji I ý-q 
Z Cl 

Ix c CO, 
U, U-1"-1- III 
C-1-1 CX ýc 'q, - F- 
12ý :LII., U-1 

'. ro, ! Z* ý:! 

17-1 Wl i Ld 

I. -T -T I'--. VI ý- 

-ca% 
3! U Z* 

u 
-i 

Cfflý LA C-4 r-. 
W iX, 6 , --i q 
174 < 
0 1; 

F-: IE- Mi 
... u 

LL 
-j <1 

0 <: Lr) r-',. L 
U, z W. 

z"L 11 :3 
3 1- z 171, 
0 -C -: 3 

U13 

<I: :m 
w ý- U -x 
IX <]: L 81 C. 
IT4 m LL U-1 2- z 

ý--l w 
Ld Lai mIm 

0 
r LD <1 LO 

-cr -ýo C-1 
tl U-j Cý- 

-0 U-j 

J-1 

0 U-) 
Cbl-. Co 

rl C, - 

rýl C- 0,. 

CIO C-4 c- 0I. U) 
co N0-. 0 0ý M 
1-ý. j +#**ý 

(1-4 .. - 'T N . --q 4; r N 
GO 0 1-1) 1-4 C-4 114ý -T --ý) 

"o rn -cr 

U-11 C; U') 
L: 

rD 

r, W) 
NO C-4 

Cý, 

-T 

00 ýD 

co 110 No N No 1.0 
, It* r, 1,0 U-1 C-4 --4 C-1 Pt 

DI q'i M 
rq) UN0 

M "T -q b-) UN ro 
-1 

0- b") 'T -0 týl lr,?,, IN C- U-) ., o &. V) *0 
TN. [". 0.0ý+ý --I +**0.0NN 

N -mo Q-- M -, --I c", -. 0 'T C-4 C, 
co -cr C-4 in 

N co 0- U- 
N 141. Lb., C. %. 

-, " r, -, zr , qr "Cl 4T M V) U-) rl, 
- W) 03 Cl N IT 'It 

N r-4, cl-i to ! 'Ili -41, U-3 

- -, r I- -T 
1.1.1 co 

cn, co CO 4T cq- 

. -C. IM 

1ý0 0 lcr 

M, NO 
M V)C- ! 111; 
0 
L'-ý IM IT U-) -r 
N CN co 0- 

.. 

--f C?, r" C-1 ýzr I-) C-4 0.4 M 4T N 1, -. 131-- -1 

m 'o C-3 0ý, rj Lý- 'T IT Lý- C. " Cý- co NO 11.0 
'o h- --i q Cý, 03 U-) U-) co C- 'IT I-- U') 10 

., o 66 -q- cc. co 'o o -3 al co -, r al -. 0 
Z, %: r C, ýr 

U-j -0 C'-J 
-0 

V) 0 Oý, ON 

-. --i 
C-j I-) q, q -0 

N Oý, 
-, 

Cý- N -0 'T M C-4 

bi 
I 

(D 
z0 U-) 0 U-3 0 b) 0 bi 0 L) 0 b7.00 

e le u-) b) -0 le. P% rýI C.: 2 CK 

. 11. 

Li 
i'll 
F- 

z 

Z0 
oz 

zz 

Ol LLI IIIZ 
U Cif z 17-1 
U: Lij CD N 
00 Ll- N 

LL ý74 
F- Z 

0- 
I-- lz L) 

F- 1- 11 ý! - 
<r ! -I cr; z 

LLJ 

on i 
0C 

CD CD 
12ý 1'r, 
ý- F- M 

--- F- 
(jo ý-i ý- ý- (f) 

z0 ED 

174 =1 ZZ0 
U Ld U-1 z 
i- C-r, CC cc 
< L-1 i- 

_j 
CL er 

ZZI: Q 

4x Lo ý-q ý-q 
uz le'z I 

w C. 4T <1: 
LLJ ejý ww ý- 
Z: F- IX CC CD 
ý- Le) M Im ý- 

W 
je, 
Lui CD 
- !Z C-4 
13 (n ýý un uo 

-A123- 



CQ 

I 

-C ý. 

r-J, 

M 
I'll (r) I- IU 

3 
C Z 

Co -j -11 = -j CLý r -- F- 0 <1 -41- 
0 U- I: L 
z 
L.. I r. 0 4 a. 

!X 4x t--l .49, i-_.. 
r 

1.1 <r 

0 LJ UI ll-, aý r-*: "., 
z CL v CO Ic- Wl N. - Lj IL 

1: 1: 4 0 
< 
cjý 

-C <1 -It 
0- Ld 0 

1741,104 uI 

<1 Q 

U ý--( Z -C 2, 

-j 
Q 

uI 0ý L. -I N T". 
Ld :Q 11 -ýr 

U 
-1 1: -4 <1 

m CD II 
F- z Mi 

- 

z L. 

Z 

0 

174 ME ý--: U71 t-I 

<r m <Z z 
U, ý- 121. u-x 
Ix -C ? - w0 
Pýl M Z 
UJ LLJ 1: 4' 

:r, -r C z ý- 
ý- "= C-D <T 

rý-. ---i ý, r N C) C-) -4CI r: j- 4T 

C-- 4: r V" N C-41 1, s- " C- - al 

N -r U-) Ic) C-4 No 

.0. r-I lj') .. 
N, C- C-41 -- so Vlý -0 

0 C-,,, CO ID Cl 0 

L-1 --4 C-' _r',,, ---! - -.. 

.1r.: 
----! ýý "n. 0 C1.4 10 D C-4 
LI-11 --q U-) 01- LI-) C--- 0 C. I., -0 
0) 0 b-) 0 -T 

r-j Q cr-I C.: I'l N 

1j; I-D C-4 t") U') "o Cý --1 0'. 

No mc IT 

rl 
U') 0 

117, C.. ) 

Cr 
-. 0 bN 

-r W) L. -I 
-1 N 

ýo N C-O C..:: C.. -: 

_r lql Cý- mu. Ih 'T 0 C-4 r4l 1-0 -,; t 

* 4. LI-i q- -nC, - N C. - U-) -0, -: 1, Vý -* 
r-,. ) .00*0-. 1 .. 4*ý rýj NI *ý. 
0N -T -C 

C., t"", 0- "T C. " ID 

---i 
rm -. 0 'T N- r-J, 4: r Zl CD 

.- 

1XI U-) N 10 Ic. Lo 0 co U-) 
4: r '9: r 0 L"- N. CCI r,. CO 140 

"N tq) Mq -cr U-1 CN0N 

rN1 le tl 
e0 re) C. i CO -e 

r-% -4i r1-. rIbl C., 1 C. i 

-42 Li-) le le ri ti r-i 

C-0 C-4 C-4 0 lrýl N, U-) N 
0 GO N U") V) 

-N 
CN CO 

U-) U') N. C-4 NN --i 
b-I 

U-1 "o (ý, M -0 -- . -0 M ot- -3 b) 

IT CIN V) f -7ý 10 os 0, Cý- I, 

-i V1, ql Ll- U-) --I GO rl. -. U-1 Li-; -cr M -, 

Li 
I: r_ 
F- 
w 

zc 

CD Z . 1% 

zzu" 
0 Lul Li Z 

uCL 
-1 

Z' C 

w U, 

Vi LL 

II i-i f- Z 

0ý Ll 

LL <1 ILO z 
0 

w LLJ 
M 

Co z 13 
z 

L- L-Z 

0c L-i 

. 
2f 

ý- F- -r' 7-- 
U3 -4 1- ý- U) 

0 Co 
MzZ LD 

ui uj Li Z 
cit: 

<r uj 

-j 
CL Ln M <r 

-D 
U-J! 

:r00 1-, ' 
zz Cý 

ZZ il: ý 

L. - ii ýTa, E. Ld Clý Ld W 

LU 

LLI 12 Lri C-J U-x 0 ü-.: 0 47, (D b-; ID 
(D --4 ---1 c C. 1 r41 n e: r e Li-) b-) 0 CD 0 

-A124- 



M 'T Cý-- -. --1 --4 N (N C-D -0 NM C-1 N N -0 CA CO U-) C-4 -i rq C-1 0, C'-J 0 U-1 C-4 'T 
ýo N -, o , -I co o. Col ri, -4-1 U-) I- F, 'i N ,. I. 0o -0 NN h) IT - IT b-) N0 -3 o0 N (14 0, -cr *+*+- C*% NI 
N0NN C-4 'T CI 'T C 'T re 0- CO C-0 CO Lb, --4 LS Cr C) 00 CN 

N C-1- %0. M t4-1 4: r N 
N IC-44- *10 r4,1 pei *-o 4q, rInL ýq- 10 n to Ie. IT N c 
C-4 tO 0 C-4 0- U-) - U-) C- (N 0 m C-4 C, ) r-I M . *. . 44- 4. . . . M (-j 

N &- U-1 M b") C-J 0 (N 0 ('-J U-) M U-) 
LO 0 b") Cý- ---I C-4 M U") 03 -r-i 00 b7i K. 1 N -4 C"- U') 0 L 11 

<1 

0m U-) 10 IT 4T It --4 rq-l 4q, M z 
co 

-j -cl n -. 4D '. 0.0 C- 0 %0 rl, 0. " 11 1 
'I', crl 

a: 
-i 

0ý LL 4 0, C-0 U-) C-4 -q- 0 (%. 1 C- 0m 4T m q- Li 
CD <: -1 a. C:: -q- . 4-1 so Cý- Tý-- c-, U-1 -0 Ul Lj -j 0 LL L.. - z 0*ý -I- --i . -6 ý - 0. r, N z 0 

C- r. ) 1>, -. n T ci C, --I V- 0 Z 
W cr) N. on CO --o 4 ci -. 'C! co --4 -, -4 N < 

11, 174 
00 --1 

cr) r;, ) I. 1 3 z z L. - i 
L I! 0 L. ý 1 L, J 77" 

0 U-1 LLI Ccý I-D u 
-, 

-z 
El 

Z CD 1-. Z Lj Cl N 
uj ll. I-- r, 4 

.e 
r ý- <r- ý- TT C4 

<1 <E ZZ U) M Co Cý- Vj --I IT 1: r IT CO 10 ý- ý- z 
Iu Crý :: I: f Tl ul r. -, N m Cý- C? % ci co ! ",. --4 M U-) 0% m 1: 4 LO 0 

CC 4T C. -Ir Ul- 0 -0 -r-i N 'cr 00 C3. N IT N0 0 14' ru- Cif L) 

,: Q CL U-1 0 -cr -ýo -r: r m U-) U-) 1,1i -f M --4 !9 U-) U-1 M rr U-) 'cr 1-4 1., - 
": " i - b") LTJ C-4 N 4T 'l, M CO 00 -r qr rý-. C-4 CD li ) * U- <r I-. L-0 Z 

174 LUI 14, - =t !Z0, ,. * 00+ ý 0* . 0 *- 0% CD %.., 
u Ld U-) co '. 0. u- 'gr r-, M, C-4 CN N W I L 

<r < 0Z LD 

_j Z Ldl IL Z Uri 

<: Z Li L- LIL Z 
L) ý-ý ui 0 

-i I LU 

-i m Li Z Ul z cc 
<1 i-i <. T.. * F- 
u 

-1 6-- w .. r,, LO ý--q i- ý- LO 
w 04 CL Z IT -j os N C-4 q: r M C. I N M 11, N rl% Cý- -4 z0 0 

LIJI :: ý <r co 0, rI Cý- -c: r It cs cl-j rl, *- co 10 m :3z Z Ol 
M 0 LL -- U-) -i v 0- GO U-) U-) CC) Cýl K: r 1-4 b") 10 w w z 

ý- z zN i 0 CO 'T a) CO %a 0 0 '0 00 Co 'cr Co 1-0 Cr- CC ý-- 40. r ) h- & ,- 0 &0 N <r w 

LIL 
-j 

u o' 0 V) %a V) 0 011. T-i CN 
-i 

CL W LI) <I: 

0 <r U) C) q: r %0 N CN 4T D L. i 

L) I u :z (D 0 CC 
z :3 -j z z 0ý. 
:3 z Lo ý-i P-4 
0 <0 

-3 
U) LL u z ýe ieý 

-i 
u z 0 LLJ < 4x 4z 

OD ýe LJ ý- -1 -I-i 
U-1 CC LU Ui ý- 

C X <: = m i- CC cc C 
x LLJ ý- U L) F- M IT4 lxý 
H CC < 1-4 JO Lo 
0 m r L- b-) z ui I Ii I 
z 
W 

ý-A 
, 

:: I: f L:: _, Ui LU C4 1 '(1: 
Ll a 

0 III co = :z CN --i CI 
t 1: (D a- u1i z 0 L, -) 0 In 00 0 U-) 0 V) 0 b-, C) b-i 0 0 :3 LO 

<0 -4 -r-4 
U UJ 0 "0 Lný Cý- 

-A125- 



,., 0 -f 0) *1' h) --1. ICO 10: 1 C-4 10 -0 U-; cc) to 
r-p CC) r-,. 0 "--1 N -q C, c-, N r?.. "t m co 14,0 ('-1 C-0 ri C-1- 

CC[ r) 

C-4 0 C-4 r., co r-j 0 co r-, C-4 0 C-1 C- rco co C- - 0. - co C-ý - 

0- co - co - - rc-ý N re" 'o 0 IN 0 r*,. INI 00 ---f --q 'N 0 CN (1-4 N b") Cý- Mr, Irl. - U-i N C-4 U-) 0 
C-4 N 0 N C- V! V) CO - 0) U-) V) Cl-- N 0 N 0 

0% 0 0* *0 0 It * 0 000 * ()% 

C1.4 - C-4 CD N 0 CCI lq- C-4 q- C-) 0 N. cr., rI 
U. ) C- -4CI ---I --q C-4 'cr U') 03 --1 C-3 U-1 q- C-4 --. 3 0 uj 

C) LL! M 

0ý G-1) ý- L) z 
:3 Ld 
0m -0 "T 411 lqr -i rt" Iq 4T U-) U') -4 IN tlo 

C-0 I <1 -41, M, %0 so 0 01- 0 -1 - so N Or, -M (): ) T-i -., - Lr! 

-i Lr- LL I: r V, 0ý, Co h) C-J 'T 0 C-J 0., 0M 'T M 'T Ui 
0 <rL CD 0q %0 -0 0% N C., - U-) NO I: r U-) Lli -i 0 LL L- z * *0 ý r-d z 0 

z 'T 0 0% trl Cf-- -0 N 0 0 z 

u 0i un NO q C-j --i -i C-4 q- C.: i -q --1 -4 <: 
t: F : -C " - J: -4 1ý0 . 4- 

On T. -I 1-1 174 ý- - 
GO rl, ýI 111 :3 z z L. J 

C-r, ill i 0 L-1-1 Wz 
(D U CD U z0 
Z Z Lyl Wl CD N 

Li >- Ur) I" N 
<: 

<: :3 to) M I: r r"", N IT tc) Li ý-j &-- z 
Uj C. 1-1 1: ý U-) M VI N -. 0 1-3 h) 0 CO. IL! I NO 10 m C-4 co V T- (j) CD 
C: ý .. -: z <1 -cr t 

-I -'r 0 co r, ED N co p K. . 0. r-,. --, - r-j ci U 
P-'l 1-1 L Ij 0 N Fn 0. 'T 0 CO M C-3 C. 'T 0. C'-j r, 

-, 4T Ul 

0 -F-4 Ll-I 0 %0 L. - 
IT LL Cl Z 

17", w I: Q - -.: - 
0 Cý- - 0, 

LLI M u ý- ý- ýý C-4 r4 3 tIO IT IT LI-) 10 N co N so L, .1 . 4- t4- pe) m 0-4 7- ; tj Li 

<I: 4T ED z LO 
Z Lul C 0 z C: 

Z UJ LL LL z 

Ll W -J 00 LJ 

-j L) :: c: z 
e_r 

_j 
Ctf W 

UI IT4 I: L Z, lcr co (1-1 (1-1 b-) N f-, V) C-4 C-A (11 z 00 

LLI 174 <1 -r-4 0 co -. 4 C-1 N U-) U-) IN 
r-I -r-i W 0 lzi 7-) zz 0 

0 Lj- N 1-4 
- 

U, Ld Li Z 
i- r r IN I U-) %0 Cý, 14) '0 * - -0 M Cý, '-0 L ) Ix cfý F-4 

40, Ll ! '-. - .* *. .I U-1 -4 . ... 
- 

.N tX ui i- r-- .4 
LL 

-j ; 74 q C?, U-) 0'. C) 1,4) M 0 c". ---' b ) Ct- 'T 
-i 

---: to 0 4x 

o <I: Lo - 4 00 N U-) U-j IT M 
--i D w 

u :c CD Ln- CC 
z ZZ 

I--q F-4 

C < rc 3- 0 L" 
L) z ie 

-i 

174 
- 

z 0 
LLJ 

LLJ 

C #, 

c 4: 

LE 1W 

a 

ýe W 

l =: 
- 

ý- 
- 

Ix cjý rn 

I 

< =: < Z C-r =: Ln M Pý 
x Ul ý- u u f- ' H ix <1 ý--4 

- 
U i 0 

1 
lz X4 :E LL U 1 z 
A ý--q u U, 

Lij 3 
04 W U1 174 4T 

Ill 
Ix 

LD 
cn C-) 

ý- 
0 

i- x CD I L-2 L. Ell z 0 V) 00 i 0-) , - U) cs-) C, -, 
- . er 0 --j -r-i c, -j ir-I M tt) T 'T h) U .. '-3 1-0 N N 1: 0 U, 

-A126- 

0 



i- 1 -- --! 03 -e- 0 

-zr m 

Cl. - CO W) C) 
C-0 0 

0 D) -o C-4 -, ý:! V) 
-. 0 IN :, - - 0- N 

r> rýD 
oý 0- 

CD r, -- 

,D b') ! DD vý e: -> -, t 
,e Lt-; - -, ý -ý , 

40, 

C., 

H 

ON r"It N N l') 

J, ) 0 Co 
.0 rqj 

% IN I'l r-4 V*, N. r-, -*) h) . 
-0 1ý. j ýo li ) (%N m r-j, In uj 

<1: Ll r-j M -r -0 r-, L'-. -. --! C. - I'-. NO 4: r 1-71 N -i 
U, 

Z rýl 4w. 1.1 Z 
Ce Lo i- 'rj 
L. L :3 UJI -wv. z 

0z z b-I 
LO -i <r z 
3: J: jý r-O It N !: -ý 0 1-. 1 -: r %-- Le) 0 <: IT 0 o" Ol '. , ---*) Q- 
(D L 0- 1-43 0 141) CN LLJ 

-i z 

-3 0 cl, m .0N z LO 
LJ LO I r-I -. -4 0 0* N 0 Z 
12ý < Or) 

-41 
ri t""ll U') L") 141 N -qr N < 

.-Z 
I .I L:.: - 

ý-q U) ---4 01% so IM 
IM, 00 ID 00 

--) 
0 ! 

-, 
) V) -. 0 C-'---q Z '-0- 

V) VI! U IZ zzý 
ciý ". -' < -7. --ý A 

u 

Ul W LI-I 11-1 --R C, E 
. - 

Li L. -I Z 
I" Z ý - CL z u Cf z0 

ýý Lil ,. - U- ý-4 U L 
-1 

CIN 
ýý x 1- 0 F- U-) L- ! --ý 
4T -T U-1 (11 LL I=i uj CC icý U, LLJ f-- Z 
t7r' << M N co 01- 0 IT --T -Tr LI) CD 
;: r4 CL LAJ i ED N C-11 N M 0- 0, r-j CO rl., --f m U-) 0% m ýz c, 

-- 
u 

LA- 
z o", f%, Kr 1%, 0 0 

174 u Pý Li L 11 -0 q, V) h) V) te) M -! M U-j f) M q* h) -T L 
-, ex U- Ul z 

CC F- W) C-3 C. 
", 

N 'cr IT CO !M 00 --r -IT r-, ! N, CO h") - 0 %-, 

uj LA. 1 
z u's N C. ", M rr) T Li-; -0 03 ýo V) -q- m r, r-j C-A r-j f- m 

L-D z 

U Z z LIJ LL L- z 

-J :3 Us < z LIJ 
-j 00 L-li 

<1: " LJ U-1 ELI 
u -j Cjý i: L C-4 r-., W 14 

): 4' <[ ,Z 0 (. 0 
m 0 LLI Z 0- N (N q* M C-41 C-1 r"I -T C-1 N 01. D zz 0-1 

ý- Zu i M -0 CO Lý- C-4 0. - lcr -Ir 0% N 0- Go 1ý0 m u W. W z 
"T Lý- CO UI VI Co 01 U-) -10 

LL; 
-j C b-) ý- ý- -0 co -q- CO. Co 10 cl, . -.. -0 C-11 co Iq C-0 -40 IT LLI !- ý- ýý 

0 (JI) Vi 4x 
I Z ". 1 C, 'T -. -i ru, b-; -, 0 1 N -. 0 L' 0 Cl, - lq- 01-, -r D w 

Z U -1 3 o. C-1 m <: r 4T -0 -N C. 1% --i *L-- IN C* -ýo IT IT M C-1 U _- 0 LO 
z3 IZ ! I-- zz IýQ 
0 f- UL Iz o i--i " 

1: 4' "- ul Ci z 
--, 

ie 
-i 

x L L, i- -Ir 
L-11 < 4x <E 

-C u ý, f w C-1: ww 
u F- u a ý- m ý- "r, :: ý : --; 

0 
_, -C"0 W0 

,: Q x LL Cz 
ý-l ui LU LU 

LU W 174' 1 1: 4' CC 

3: m0 W 
LO .1 U) z C) U-) 0 b-) .:: - 

U-) 0 b) 0 U) 0 blo 0 0 m iZo 4 r. 1 

". j --j C, -j M rn, 1' Ir U, b"It , 0.40 N NM 0,, :30 U) L., Le) 

-A127- 



M 
ON 
M 

H 

z 
p4 

.. W. 

0- 1*-. C- 

%0 

i5- r-, 

rN. ri I M. IT U) 10 Cý- 0- NO b-) I, r-j, *- 11-1 ., --I r-i 1-1 -. M C-4 --4 r4) r". * 

0*0*, 0 C-4 . -0 0 s. 0*, -, 0 (: ) 
C-0 -T IM 0mc: r-Y) -cr !: ý! N. . -) -D -ý-r -1 --1 -. -.. 

-0 ---1 
., ýo 10 Co - . 10 ('-J W) 1,1 C-4 C. 

I; 
n r-, I:. -. h) 

r**-. --i b-i r1l U71 J) 0% 0% Ic, Vý M U-) r-i CIO 
*** *0. -, 0 r. j ., 4) . 00 

Ký V4, Ml ---i 

1,71 
0 4w. U 

V) F- 
Li 

0XZV; 
Co - T. 

o ýc .; t. 
Co LL 

ED o 
lz <1 (lei 
F- L.., 1'. 

< 
I. J, L LO :30 

z F- L 
La 
1: 0 F- 
<: U-.! L, - 

Li Of It --r h, 
llf <E 1: 1 F- ! - 
114 !: L L: j !0 

Z L. -J, 

F- CD 
< <1 7 Z. WI 
_j 

-r .: -T, -Ilr 

uZ 

_j --R U <Z 2, 

Lli X4 C-. t 
;: 4, 

L) 
-7- 

LL -j I: Q liý 
0 -Z 

Uz 
z L-J 31 
-3 z 
001- 
Im ý--i CJ 

'. 11 Lul ý- r 
C ij Lcý 

Ld F- U C. 
Ix ýc ý--i 0 LLI 0 

12'4 Z L- 
i--f 

Ul LLI 174 1 
-T 

0 

C-4 r4l N D-) ull 11.1 m qr 

tIO Ml ýo -T -0 r'-, N co 
N -. 0 03 r-j No "0 ! 41 C? - 

---I f: ý NO - 4) m 

Ul -. -' M .0 tO ! '-. 00 , --N C. C; C. NI ro -. 0 co -, 

CO 
V) N V, 0 CO D- lu") C.. ", C- --i N r, co u b) 
00 so --I U-; Ir 0ý- fq) L-. o ýq- rr om, 'T CO M 
'D r" 0 

,N 0_, IN N -T M u-) re) L-, ý C,! - N,., 

a v) -. 4, ;r I- 'T L 

--G I'll 10 -0 r., %G 
U-i -4 -43 r4-i C-i N ti) -0 -r-4 W) 

Ict N V. ) U-) %0 Cl- 10 U-) so Ll") N 140 
N U. -I C-4 r) C-4, C-4 U-) U-) N 

NM -q- C-0 0 14's 0 Co 44' M ": r N 

-q- b- -4 -r-. c -'o N %0 U-1 It il ,GN CO 

Lu 

Uý Ct Ul 0 U-) 0 U71 0 h) 
M *T IT 0 U-j 0 ýD NN CO Cý- 

. -1. 

us 
: E: 

z 

Ul 

z Lo 
0z -% 
1', 4 %11 -*Z 

z 

zz L-J! 
0 U. Li 
u CC Z0 
w I-j cN 
in L- N 

LL 
Z 

U- -CX UL (f) 

U, LLJ 
M 

Lo Z ýD 
Z L-1 LL LIL Z 
U, -j 00 Li 

Z 11) I-D 
DzZ ED 

wW ljj. z 
F- C-r' Ce- I*r' I'-. 
<u ý- F- icý 

-j 
CL Vý 1.0 -T 

:D it., 
u= L0 Lo I'll 
-j 1- -19- 'V z $74 
4T L: ) ý- - 
uz :4J: ý 1 

LIJ 4T 11 -1 

w Of Ld LAJ i-- 

m ý- C_: C-r, C: 
i- C$I) LM I: w -. 

LLI 
Lrý 

3 

-A128- 



T-1 -0 0- NO IT Cý- mm C- IT F. O. Ir Nm 
-cr co NN 'r-I NmmNcII co n C., so N0N0 C-4 4T 4T r 41 0N CO rm 
I*, - to U-) CO M Cý- -- C'- M CO 'T M C, - C. 1 ý00**0 T-1 rq -4 000*0.0 

IT co 0 b") %0 It 0- 0m0 011- 4T `0 U-) 0 co IT U-0) -1 0. - Co *-0 Lf) 0 IN -4 --4 --f N -0 L") 0 co o, -4 

P-I 

01- 110 r.. " r-I 4q, ON m fle) ON Iti- C-4 (1-4 CK 

U-) 00 ---1 V) ". 4 N 1,41 M, N cl-I U-1 -i Ull 0 
q- -, C-1 ZO 0 r-I qzr -T C-4 0 -p C-4 -4 'T 

C-4 C, N CIO 0M C- -- C.., m0 co r, 0 0 
+ * .** J-q C4 -q 0 *0 *. 0 -r-I cl-j Cý -r-I -4 0. - 'T C?,. 0M0 0- 'T Cý, -eq Cý- 

COO -r-i T-q M -cr q) N 7q 7-4 , -1 N %0 'cr M 0 u 

<: 

0 L. Lj r- 
z 

0r U-) C-4 Pe) N U-) V) CA M q- 
mm SO %T 1-0 NN 0-11 L-0 

-i Ir- Lj- C-4 1.0 co (1-4 143 *10 m 0- U, 
0 <1: 1*ý 0 C- %a 1.0 -r-i 0 NO 1C., C-3 LU -i 0L LI I: --_ z C) .. 0 CO CO 4. .. C) z0 

z :c -r-irr No n M0N 'T 0z 101% 

L. LJ LO 0 F- ry) --i CO -0 M N00 000 0 0N M ýO M -4 N el: - Z 
Ce 4T ý--i co lcr 1=1 Z ý-- 

LJJ 1: 4' 
LO r-O i L. I zz L 

lz 17: 1 ! 0 ui Lij z 
0 LLI W LD CO u rr, z 0 
Z F- E- Lli CL z LJ I, 10 N 
F-i UJ >- i=j "* " U) L- N 

-C F- LL =, 
<: < U') M Oll m %0 r, % %0 M -4 M 0 0, - 1, j 0% M C-j w ýý ý z 
w Cf- ie_ IT UJI 1 '0 N V ýO C-I 0 CO b") 'T U") 14) 'T C-1 -0 2: l: -4 W 0 

Ix <r LL -cr L-) N N cs 0M Cl, - 00 %0 0 -4 q- N L-1 
ui 1 0 00 --f 0M 0M0, - M 0 '43 -4 00 LLJ - 
0-1 U: l N0 4; r 0- NN C-I M -4 N N 0-- q: r 0N LL LL Cl) z 

174 U, i. T4 Le-I I -L LL, IM ý .0 ý .00 *0* * 0ý -. 0 CO CD %-, 
W -j 

;- 
i- ie C-4 Nm ri to Itt b-i N ON N JI-) 11 m mmN (1-41 -.: 

_ 
w w 

4- '-'-? 0 M F- M mr, mr, 
< 4T z z ED $- 

i <1 w -C 0z 0 

=1 I Z Li Li- Lo- Z 
u ::, f U, 

-1 
0 0w 

-j 
:3u a r-r) z IX C-11 

qx " U, i-- 1-- 7: :E F- 
U, ix 0- .-0 LI) F-4 F- i- (n 

wm z IT Nm -4 N IT 0% mm 0. - IT N -4 00 C-4 z0 0 
W 1=1 41 . - 4T co 00 0 lr-j N to m N CIIO Coco ;: r I=i :3z z0 
=0 U- r- C-1 N0 m IT 0 ri 4T 4T ci 0 IT M0N ww wz 

i- z u M to co N -0 M C?, - -- 0- M -0 N CCI M ý- CC, C-1, CC 1--i 
40. 7-i 0* 0 000 -V--f C-1 -4 - -0 *0- 0 <E w ý- ý- Z 

LL 
-i U L") i- ýO m r-j -r a, o t., ) 6 a, ý; r ri m3 

-1 -q- 
-i 

Cj- co (n 4T 

0 <: i Li- ? -I -c; r OA -0 4") 4T MM v-4 D Ld 

u3 1 1. i u a: Qr-, 

Z" x :3 -1 
ý- z z IT4 

3 ý- z 3 4T (D 1--i " 

CD <r 0 off uz ýe ýý 
-j 

1=ý ýE ý--i 4- Z CD LLI 4a <E a 

ýý Li r Ld Ld Ld Ld I- 
4x 3: u CC 3: cjý Cl-I 0 
ul ý- L) ý- cn IX4 1: 0 1. - Oý C --q 0 M CD 
4Q, M LL z !II I! 

WI 1 ul 
Li Lij 1: 4, 1 -C CC. 
71 C: ) w 0 C. j 

0 
-, 
': %U) 0. v) 0 U-) 0 U-) 0 ul 0 U-, C, U. 1 0 bj 0 0 3 fil) X: ý co cr, Ul 

i -i 
C'-j C-1 M 14) 'T It bI U-J %ýO 'ýO NN 00 (ý- 

-A129- 



0 

H 

z N 

4T *q) CO b*) -0 
"T Vj 'T , -I mN C-4 
10 T-4 N CD U-) %0 0% cl, 
I* -4 MN C-I M- 

o ci 
-o r-I ýKr 0 110 m -3 r--r) 0m 

cr) 7-4 -4 co N NO N ccl --i --q 

it 111.1 SO IT r-J, 
('-J CO 0- 1ý-l r-I Nm 0- CO r-I -. --i C. ) b) CO SO If) -0 0% CK 10 0 %0 CO U-j C-4 

C-4 N IT so 0% N to --MN CK ,o q- T'% 
**& SO C. 4 '43 0ý00*ý 

't U; ON C: ll lt: r ccl 0m0 ccl Iq 103 Cý- 0 
(n 0 --4 r-j M U-) N CC) CO N U-) M C-1 --1 0 

E 1Y 
CD 4 a.. Ll J 

I , Z? -, Lný- L-1 LL. :31. I 
0z U71 

Lo LL CIL z 
z 
L. - J C. r) 4 3K 4 Mý r-) 

co r1r) I L. -i :3 
Elf r'- ! 

U) C 
Z Ld L. Z 

W >- =ý Qf ý-4 

<1 <: U-) :3 Ol 
ui n. -I --l -cr Lli 
cjrý < <r LL ý- 
IT4 :L Ld !0 

U, 
ui Ix, UJ 

U, 

<1: zz 

_j -, <: W< 

U 
_j 3U <E Lj) Z 
<1 i-i Lij 
U _j 1:, ý CL .-0 

Ld :Q z lrlr 
LLJ 174 <r 40. -r-i 

0 LL r C-1 

1: L) mI 

41K 

LL C4' V) 
0 

Ll I 
Z 
:3 z :3 
C) CC 0 0 

174 r i-i .-z 
i: ý Li ý- r III 
4T = <r- L) Ciý :z 

w ý- u 
cc <E f-i 0 U) U) 
ýT4 r L. 

- 1-4 z 
ý-4 i: f Li 

U, ui 1: 4, 1 (1: Ix 
m 0 

= 

(I. i ti r%l u-) 
ti M»l' 10 e 
C. i 10 ci C. i 
C- 0 ND ---i 

KD * b4 IM 

b-) C. i tli le 
NO, r-% fl-. CD 
10 --0 t41 oýI 
0 Z[ A. r-. 

Co 
' Ni 0 TI-1 IT 

0000. C) r', ' n -0 CO --4 

, --1 0- U-) Cý- 0 -q r-" 
U-1 N IT 0 co 0ý1 b") ccl 0- 
U-i 0 '0 -1 0 'T Ll-- ro CO 
0 CO b-) 10 m qr co m co 
1-0 C-3 r4N -lq- ri U') M V) 

CZ; Lrj .*. +00*0 

ýý rIm -M 41, lq" U-) 10 N 01- N 

-3 N C-4 N 
W) 0. - N 

so b") IN U') CO 10 
C'-j N MO - 

0000 C-J '--) 
C-3 or -3 tlei No 0 IT 
C. ) N -3 N. CCI -1 -4 

r-I cc! ? -i 
NN Cl, U-) U") 
v 0- IT C-0 ! ") 

m U') W) rl% 0 

m 

IT NN Go -0 
.. o&00 

CO 

. 411 U-) lcr 44, plo M C-4 

fe) %0 10 
%0 ti r-1 r-i ri 

'43 r-4 ul 10 0 -0 (N 0- 10 bl %0 bl r-i 10 

P% b-) bl rl rl M-- r9 r. 4 C'-J 0 b-) r, -, 

--, e -i r-ý, -t Ihl e CO 0 -NI 0 CO e 141 K: r --4 T 
r_il --i e -'; Z- L') -JJ rý, OD -1 7-1 1-4 CO 0bie le ---4 

0 V) 0 b") 0 Ul 0 U) 0 V) 0 6-) 00 
--1 -4 ir-j C-4 M t4 J, V, 41- LO U) -0 0NN 00 !:, - 

W 

z 

UJ 
UII 
Z0 
0z 

Z 

zz 
0 Ld Ld 
u at 0 

Ld Wl Cl r. 
4' 

174 
z 

;: 4 cn C 
c 11 U 

I- ý-i LLJ - U- <-r Ll- U) z 
CD 

m Ld LU 
mý-m -r- -r 
ý- 0 ý- ý- ý- 
0z0 
z "I Li- U- Z 
u, -j 00 Ljj 
cjý 171, 
F- ý- m --i ý- 
(n LO 

A- 
00 

IZ4 Z) zz0 
LLJ LLI Ld z 

F- CC IX CC 

-i CL (n U) 4x 
uj 

u :c0 13 c -e 
-i ý- z Z. m 
4T Lr) 1-4 ? --4 
L) Z I'll ý-, 

-i 
Ld Al < <E 

Li LLI L-1-1 ý- 
Of cr- 0 
clý X4 i- 

wa 
C5 C-1 

U) U. ) V) 

-Al 30- 



"o U-I 
'o ý-i 
DO m 

NN C-ý-- r, "t CD r-j N 
ID - r" M 
*40 Po C- 0,. C', C-, C- 

--'D ! --ý In. 
C-41 ý- C- 
t"! 40 C- 

-1 ý. 

4 
0 
qe 

W) 
+ 

1 0" r, 4 0 r. -. % I", III ILI) -'r I.. & ! WI ý U') 1.0 C-4 r-I of, -r C- .; zr U-) C- k 
4T 11, .1m -,: r te) r-I N U') C) 

r-j C-4 0" 1.1'. U) 

% CN pe) C. I. - V 0 1, -, co C-4 ro f,. % 0 -'r C?, m 
0 co C-1 te) 1-1 -gr -0 'T m I-I r-j -. 4 

U: 
r 

0 U, 
C-e 

- L -t. Z' U , - * z 
0 X Z -JO -1.1 

rill -i < z = -j cl-, 1.0 L IT %0 b rr% T-1 . 1-1 %.., 0') 
0 1") 0 Vl C. 

- 
1`41 Q. 

- 
b- 

'j 
CO N 

. 
1m m so IN 

0 Ld 

0 lj- C-1 M q 1,, l q M r. j tD pe. ) M 
, -ý) -4 L 

-. 
I j 

z u [. elj -44* r, 00 04* 0 z 0 
W Vl WI f- W) 0 N ciý, M F*',, CK P, 0, 0 U-) 0 z 
C-e < CLI ;: ý -q P, 1* (N ---4 0 0 Ct*- -ýO U) %0 C*, 0 IN 'T U-1 N <: -Z Cl CL 1-ý V. 1 -r-l -4 --4 -4 --1 --4 0'. 1), 0-ý L*f% 1> --q ---I -r-4 --I Z --- 
L0 rp I 111 -1 

ce- :3 1=4 ý- . -. CV-1 i:: ý ýr z z Li 
Ol W :3 C; 0 U, U, z 
z ý- QL Uý z u ce- z0 

1.1i I- -T L Us UJ 0N 
M 1-1 " C. 0, U- N 

< -IT :i L 
-1 1: 4, 

w Ct : ýe -1 Lli w " ý- z 
cz, <r <1 u F- r-j 4m r-4 m N VI 1: ý- r") r-j -4) ---ý -T r-j 4 0: 1 r-l 174 U) 0 
a! C-3 Ld -J 

0 *-0 -3 0 N C- 0 40 0 N im r, -. 0 u) (" -r-f - .0 1-- Ce U 
. l. e C 

-, -I 
z W 'IT CO L". 1 --I N - --1 0- 0 . 0j, 00 .. q0M N 4' ý--i u 

i: --t Lul ! 2ý ZI, I 
--- 

ccl %0 U-) IT . 40 N Lr) p,. e) 1.3 M, L") N %-o -g: r U-) -. 0 03 L. -L ex LL GO z 
L 1-1 er 

T U') 1,0 (N N IT 1q, C-3 Mr, 'T . 41 -3 b S., 

C: r-O UJL. -I Lill 2- C-4 (. I (. I mm .; I- Lj-) ,o Cm -o v) --; r m 1,. -A C-j C-4 6 

0 Z C) 
Ll ý-i a. 

- 
Z 4 W. Z L-1 ILL I-- 

6, 
z 

-. 1 3 L) 2 I. -Ij -j 00 W 
--T " - ll.. t4l CL, CE: 

I: _) -i CC r . 141 U-1 F- ý- 
-T M: ý- 

W tT4 U --i b-" ý--4 ý- ý- ("I 
174 -a 7--i z 00 

m0 LL U-) I NM Fl-- 0- b-i U-) ol N m r4) N 
_-_- 

I zZ 0 

ý- M I (M b-) U-) 03 m n r1o 0 ui U. 1 u z 
%C Co U-) 0 11 0% N N Or, 0 ) 0 -1 h CO cl: CC CC ý-4 

LL 4) IT 0 q- ,Q- # -0 'T 00 'T w i- ý- :::: f 
0C I TID LL 0 U') 4* && .6. lu') r j j lj-, U") 

-. 
1 la- U) U) <r 

L) I Z Lul : ý: f b-) ccl V) "T un, Cý- co %0 0- C, LI) C: r U) C. 3 D U. 
z f--4 

Ul 3 U) q- V) -0 
N 0ý, C- N. %0 u. I Ir M -F-4 u m 0 CD Ix 

:t ý- z t"- -j 
ý-- zz 1ýw 

0 -; T 0 - 1-- LL < Lpýv I--" 

= - r u z ac: ý ie: -. 1 
LJ F- U LLJ <r <r c 

LLJ ix uj uj 
LL, i- L) CC cr- C. 
C-e 4T i- - Ld C. ý- En m CQ ý- 
14 X ! -I N cl- Z 

w Ld Li I I II I 
Ld L-11 1 174 CL clý 

I: Mr 0 z wa 

.r 
Lrj el L. ) z0 U') 0 h-) 0 h) 0 b") 0 h) 0 0 W) U 00 XZ C. -N 

-C -r-4 , -I C-4 (N MM qT 'T b. )b. ) oo -0 !,.. r. , 00 0- :3 U) Le) U) Q) 

-A131- 



Co 
0 
qe 
x 

4 1ý. 

l_. 

L) 

,: -L, cn ý- U-ý 
1. 

ýj !:! g W. 4 

C! rz-., -) 

0 
zw 
Lij M, 11.1 i 
Of <1 E. --' 

CD 
UO C-11 I 1., 1--, =-Z tf 

1-0 
Zz 

UJI z? - 

<-r 

<r- -a u 
Q, 0 .4- 

Lul 0 

a, u 14 z L. -I 'r 

a cr ý-_, 0-. 1 ý- 
__j 

-ý- 
-. t- <: < 

L! Z 

er 
uI cjrý M 14) U-) 

LJ IT4 Ll ---1 0 
W 1:: l .1 T-i 

a: 0 L. - U-1 i 

LL -j =w 
0 <E 

L) iZ L--j 
z : 3.111 
3 
0 -C CD 
. 74 Z ý-ý M U) CD 
ie UJI L) 

<r ýe <1 
I i- L) U- 

u0 
I: Q r LL C-4 CiL z 

Ld 

L 11 L'i r4 1: 4' 
m C) z 

r 11 

Co co 10 

r-j C-- ol 

1-10 T--i 19t N NJ m 
* .0M 'N. r-, 'T N 
c". 00 0 0- 

r, -. IM N00 
IT It rell 

rl) Un M. im 
.0#0 

C, 

ri -cp 0 y-) r. ) 44,4-11 uý U-) 
-- -rý. -1 ". --i 

j-ý 

i"ý (-1 0 b-i rl", b- NO C-4 M I'D IC: r, r%,. (ýý) C.. -I I C-4 : zt- .- t .. o nc, I C, 
CO 0 r. j 01. - r-. --: -I N C- N o Cý- 

-D r, -, r 0 Io o r-j 0 U-1 L 

z 

z 
--q lcr li'l U-) 0ý- 1--i ---i 14: 1 U-1 IN U-j li: i L") n , fri 
-Ir 141; 1141 1,;, - rl", 0- IP C-4 r-. D fl-- r-,:! t1 --0 r-, 0 

1" M ýr KI -, r r"j 1-4 C) M 1 Ct W) -j + .ý 1_-,, rgý. 44, Ma Cý Z Lo 
U') CI C- N C- 14ý, V) C- r, C. " 0 b-i 0z 
U-1 lzý r-4 00 0'. . 4D U") ---0 cr- 0 Ci ---I C-1 I- Ij-) N <: 

C-. Cs- 

, zo z 
0 L. -1 Lu, 
L) I: e- z0 
UJ 0N 
f, f. j N 

LL 
ul z 

q- C) 4T -Ir M U-) "T N "T M N 0. 
0 Co 0 1--f -4' 11-Ir 0 'C. - i M -, 0 --1 C- 

It -T 11"I 
m r 

.1n I'll, C-. so CO q; r C-1 ýr LIJ 

C-D r-4 co -T r-j -. 0 r-j 0 '. 5 0 C..., 'o N Iq C) IN 03 L- <1 L- 011) z 

- 't Zo 0 b-) 'D Fj cio r.,, - C., bi 0 -. 0 V'r - 0 

M r, LU u 

r-j 141 M IT -I- h") SO 1" 0 so Li-, ' -'r q M r-4 F- 3: 

Z 
zw L. L L- Z 
w -j C0 
Lzý 

LO iz i- Lo 

C-4 N t-, ý U-1 4) -, o In 1-ý r-4 I. I. i Cý zz co 
T (1-4 IT N --4 M m --I r-, -q- C-4 -IT LU wL 11 z 
N 00 --ýo C-4 CO -i (--l 0 '1 C. ) C-4 -0 CO r-, ý- Lf Ix C-11 ý--q 

* 
U-) `0 141 - -ýC- *# 0- , ý! -r-I 

PO 0 U-) <[ LJI I-- ý- 
. 
A-, 

! =. L, -) . + 4 ** On., NM Nl 01- * * 4. - ý Lfl -i 
ý- U) U'j 4T 

ýý IJ-) -4 0 N C-D 
U-I -j Lý-, , LI-) 0 N 0'. -1 ---q - -4 T-4 0- N %0 V. 1 Ul -4 um ýD (D C-11 

-i ý- zz :: i 
4T (. 0 ý- ý-. 
uz z *. ", i 

U-1 a< 4T 
L-1-1 c 11 wII 

F- CZ: 0 
Lo 1:: i 

LLJ LLJ 1 
1 171, 

LD ui I= 
rD 0 0 41 0 U-3 0 U-) 0 U-) 0 U-) 0 Ul 0 0 :r : ký 

0 -, --i Ir-i C-1 m m ýZr qr b") U-) -0 -ý) r,., N. C. ) 01 :3 ul :4 LO L LO 

-A132- 



M C-4 -r-I U") C?, -rq -i 'o 6. -) N r-j -,. m '0 -1 0% cc' V) 0ý, b-) N Im N 00 -1 nnn 
-T F-j U-) -T r) 'T m C., 0M v) r.. r) N 0*000M It M0----- 

li') IN V V! 0" r-l", --0. -MC., b-, I; r r. j L, -) 
0 o' so b-) so c-, oo C-4 rn -T b') M --1 101, Oý. C. - Cs 0- -4 --q --1 ---4 --q ---f 

Cý- -i Cý, 0% 
U-1 CC) ccl 10 V) t471 %0 Co M 

0 -4 --f %0 C-4 N %0 ---1 li C-4 (N C-0 V) M I,, ) U) Im N 
10 %0 U-) a) co U-) -0 -0 I N .* -W V--j -. 4 0 00 

CO Cl N %-r N -0 0 0 0.0 0 0. C', w 
% 

-C 

CD Ld 
!: Cý GO V) z 

+ 
Cz Icl . 1-4 q: r -. 0 Vi Cý, --i -1 -0 U-) N U) *40 U-) C-1 z 
-i Ic IT r-O m C- to 0% 1.1") C-4 co N co 141 NO rý-. 0 r-rý 

-i 
Ci-I ILL N N M -c: r m 'T M Cl 0 tlý rle" 4D 43 -4 L 11 0 CZ . 18, Z.. 0 . 0 *+ 0 M -11 M 1-ý *0 0 .* u 

-i 0 Li- CL U) z 0 0" N C- M - --- - M 0- N 0% 0 U) z0 
z Ld :c U-) <r N . 1--4 00 0% -0 V) -ýo rý- 00 N 'T b") 0z 
Ld 01) -- UI V., Url -r-I -r-q --4 --1 -1 -r-4 CY, 0% Cý, 0% N -Z Lrl <Z L: l Z: 
F- 0 174 
bl) 111 :3 Zz L. 

Ix ;: 74 0 LJ W z 
0 ui Lij 0 u z C-j 
z F- 0- U-) CL. z L-1 U-1 0 N 

Or) It N 
<7 UL 

m C-1 t"j, N m 0ý- 
11*3 

N %4) v-q 
C, 

4 --i 
CO 

. 
N UJ z 

w C-L Lli cl -0 0 N Cý, -o -, o N Co N Le) N %-0 5: 4 LO CD 
cc <r < L. 

-1 
L- -c: r 00 U-) rq N -i --1 0, - 0 00 0 0 0 M IT cjý u 

0-4 CL Ld 
-i 

0 Im ýo 10 IT 10 N U-) n. 14) tq) b") N so 4T b) so co ý- "4 1 
J., - 

c 
-rl 

0 ui * b) CO C-4 N IT -cr 00 CO CO 'T 'T N CI CO U") * LL C Lj- (n z 

174 W IY4 Z MT L.: Im . 00 0 0. 0 0 
wm f- :: 4 C1.1 cq r. j m mv U-) so co 10 U-) 1q, IM 

m N C-4 N 
--r 

w w 
0 :C F- 
z 0 

_j -r -C Ld ex 0z 0 
:) ý- IL Ji t7-' z U, 1.11- LL Z 
U 1-4 t'. ý- 4*, Ld 

-j 
c. 0 U, 

-i 
a. U U) z CL, 

4T ý-j 4 *ý ý- " m m ý- 
L) -i ce M -- U') M ý-i ý- ý- LO 

w IY4 u z U-) b-) 0- Nm m Z 0 Lo 

W 174 <r T-4 
0m m U-) 03 mM m0 tz, D z Z0 

LL U-) 141 Go D-) -4 00 0.. IN N 01 00 -4 LO 03 LU w wz 
- J0 1 -0 C: r 0 0 Iq "o 0- -0 qr 0 0 -cr jj F- iX L: r_ Ix ý--l 

U') AX w 

LL Iu :f U-) 00 V) -lp V) Cýl co (N *-o IN CO 0- Ln 'T h) m u3 
-1 

CLI (n (10 <E 

N C- ýo Lo C: r M -r-4 D LU 
uI Li 

U 
-Al- 

0 0 L11- 

Z 

ý--i :3 m :3 
! I-- 

: - ' 
Z Z Ira 

3z i- 
ý E o i. -. 

0 <r 0 , - r-D I uz . 9ý 
1=1 1: 1--. 1 Z Z CD L. J .1 -a <1 
ýe wu L w Ciý w Ld ý- 

Ix 0 
Wu U-) Ln m m 
x< 1--4 a) 
IT4 r LL C-4 z LIJ I 

icý w x 

wW m=0 

<T. 

w 
wa C5 

r0 CL CO A 
V, U-) 0 V) 0 h) 0 U') 0 U-) rD '. - 3 LO A- (j) ri) U) 

a rD L. -) -0 -0 N N 00 LN 

-A133- 



N 9: r Dl N V) Cb'. -ý : --1 -0 U-) ! -, "o ý r-bl N M N. U') -i r") C-- rj C-: ý r, Co L'I -j C, 
Pli -T T"! C-4 0M 

N Co, MM U-, h') 'cr mr-jo 0 0- so U-j -4) c-, 0 <> C-4 m -q- U-) CO -r-I -r--f -I " I-i --f 0ý, C.., Cý, 0, C, % -, --j " -j -, " 

L V) 
CO C. -C, N C-4 
U') IT 0.4 v IT i: -) 
0- N0 C-4 vr Oll 
'cr cl-j r-i It 0 4T 

# r. j r-4 0 *0 

0) 0M 1-0 0- - 0 C, 0 000 0- C- NO m C. III 

LU 

r u 
0 

C-P, z 
LL -I 

3 C-4 z 
cn < C'- M Cý, U-) C-J r, CO M --0 N. 0 Cf) 
= 

-i : Eý LIL --i N 
IN 

M M C'-J 0 MM '0 '0 q L, i 
ý-- C: ) 4T 43, 40.. 0 -s- . o. 0 rn 0 -00 00 u 

-j (1-1 L- CL r. .0 z 0 a-- N 0% M 0- N 0% 0 b) z0 
z u m 

-i U-) -gr F-j -r-q 0 0 cs -0 U-) o o, 00 C-i v U-) 0z 1-1% 

LU CO LJ U-) On C. - Cý- 0% N <r -Z CE: U-) Z 
cl 

(n ril U -1 - Ld CC o Ej Lu z 
Co ul w 0 U Lilý , 

Z' 0 
Z C-- V) Z UI Li CD N 

V, ER ýý L", LL N 
<r F- L- 174 

<: 1 :3 (11) r-I --q N . 44- CO 'T m IT ul 14t N IT M C-4 w ý-4 ý-- z 
U, Of : kf w %0 C() Co --i 'T 'cr 0 .0 -4 M --4 14: ) -1 los -0 :r 174 LO 0 
1:.: f -a w U- -T -ýr U-) to r-I r, ',, N 0, -. 0 0,0 N -4 -4 VNq: r i- ix L) 

,: Q I: L 
-i 

0 m r-j m .; r C-4 '0 C-4 0 '0 0 ri 0 C-4 v Im r-j co ý-4 W - 
c 
-el 0 L--j * %: r 4) 0 Lf) N CO C, 10 U-) 0 -3 'T LL- <1 LIL CO z 

C4" w 1XI Z :cm 0 141 1 0 .6* * 000 4. 00 0 %-, 
LLI :r <1 ý- i- Cq M 1-4) 4T ýT L-) so N CO N '0 D-) q- 4T MMN M Lu Uj 

<1 el z CD 
L. J -T 0z Lo 

z ul LL UL z 
Ll Ld 0 CD w 

-1 :3 U co z cc Ix 
-C j-j 4 u.. L-- -1 -'r, - i- 
U _j XE .- U-) ul il ; 

- En 
Li i: r4 U z U-3 ir-I Lri -0 0m C-4 C-4 z LO 0 

U, I=i <E -r-4 -cr N --4 M m --i N 'T C-4 V C4' D zz 0 
a: 0 Lj- W) m N co -0 ir-i CO -4 0 0 T-4 co IN *-o co N w ww z 

ý- z * %0 1 U-) %0 m -4 %0 -- 0- %0 -r--i M 0 W) ý- Ix C-r, clý ý--f 
a b-) U. ý- i4 

h-) Co co M %0 ?n0 CO 'M U') 1: 1 (J) L e) 4T 

0 <r I I L- U) -r- un U") 'o N C- N 143 b. I U-) -r-4 D LLI 
u I ut uM 00 Ce- 

:3 M -j 
ý- zz m 

3 z i- 4T Lo " F-4 

0C C-0 uz -j r 

r Z0 w < -a 
L) w 1: 1-1 ww 

Ic m < CC -1 m ý- C-11 Ix 0 
LAJ i- U T) L-- &-- I-- uli 6T4 X4 

rjý 4T ý--l - cr, 0 
04, r U- C-4 z wI 

X- ul LLI cjý 
LLI a; ww 174 1 <: x I 

m 0 U, ý- 0 X ýý a; -4 N 

X 0-1 Il U) z 0 0 b-) 0 U-) 0 V) 0 U-) 0 U) 0 Ul 00 3 Ul ý4 U) M C-03 
<1 0 'T 'cr U') U-) -0 '0 N r, CO Cý- 

Q 
0 
qe 

, 4ý 

-A134- 



ru% C, L 7: 
-q- r-j rq co rq r". C-4 IT 

-, c r)., 0 --q -9- -- : 4- r,., 1. - 'I L. - " r., --t -, --z-, ---j --ý 

4 b. 

U-11 

4 CC. 
N 
I 

C0 Q-) 0 -r 0, 
f'*- C-- 0 

D 
'40 

N0 N. b-) N 1, '1 C-4 r-, r.: r-j r-,. P., CD 

r,., U. CL, 

1-i 

z 

pe) coo N 
LJ 

C, L 
-, 

C, 
- U') I. 0 vi C., r-j Cý, C. - C. " U") o'. Ui 

-i z 'N 'T 14ý Kr r') M z 0 
Lf-I u's 

10 0% r. -I U-) . .... . *. , b7i 11'. 
41 Cý- -, o 0 z 

CC < ý--i L. --., ! Pq r-j (-D N 1: ý, CO - I ID N "n r. -0 . -. _V, . %- 

V-1 -q- 
00 z -- 

z z uj 

C' U, I L-i 2- : Z; C, IJ 121-1 z Z C. - IM z u Lr-, z 0 
" UJI , - I. W LU-' cl N 

b- c f- Lt- N 
LL 

Ld clý "I z 
CC: <3: -a I f- ý- 11171 1141 10 ro r-j --, C-4 m . 4- r-, 01, ri C-3 V) -2- 174 fri C 
I T4 C-1 U 

-1 
CD 0 U-) -f v) U-2 -. --i ca -. 0 N L. -I N N. 10 C) u 

LLI 
'Z- 

LU 0 so co (,. I N b") C. -D, 0 
1: 4" u IY4 -i _., 

I -r Lo-l' 0 0- Co 0 r. 4 --i C-4 r-% C-4 -, cj om 0 o' b, L-: -: T. L. 
- 

Lri z 
A- 

Cc C (N 0 L. --ý co c- 0 1ý 

F- Z i- C: Lt V) -T L. -1 LJ 
<T < U` I- N C. " C'-' rn r. q U-1 -3 C-D Lr) --I- ! --j t r-j m 

M i- ED z 
U Z z Wl LL LZ 
-1 :3 U Ld UJ -i 0 CD Lu 
<: ý--4 C. 0 L: r_ :, r, 
ul -1 11: 110 -1c. F- ý- = x I- 

Ld ýQ - --1 -4-1 Lo ýý ý- i- Lr) 
W 174 -C M T--f z 0 LD 
M. 0 LL UI t'll N 0- a, CA cl-i 0% Cr- N M I=i z Z0 
ý- r I U-j -4 r10 co 0- D, Lý, q, an 0 r-j -., - U-3 L-1 LJ L, iZ 

-- V) -_. 0 -1 N C, r, - 0 rl. -N ON ON -4 0 ý- ly- C: -, C-, ' ýý 
LL 

_j <_r - ý- ý- -1 0 'o --! " C., . * .4 0, - ýý C-, .G (---) -r-i .r LLý ý. - ý, - , 
i. - 0 (E --C, Ul II a. %ýLl + * +* .. %0 lfý %'o .ý 0* * ý %'o U'ý Ln <1 0- %0 IT Lt") r0 CK N, -C. 0, 

- 0 U-1 'T -3 L", -C 

z :3 U': til C: r V) %0 0 C- 0% CC. C. T) 'T M Z: Lo C 
:3 

-i 
6- z Z Cý 

0< 03 1-- 11 X ff) - ý- 
4 1=! x ý-i C0 C u z 

Ld IT c-ý 
Ld Ix w Lu ý- 

x Uu <r- 
H 1: cl -1: W., C. ý7- 

Lij L W I I 

z 
U- " ) ') 0 -; -: 1 U") -D U-) 00 r C) <1 : Zý C) b C- h , 0b )0 U 

<: N, C. -I ! 4ý rqý -t "T U') U-) -0 'qý r, -. r', Co 0ý- :3 V) Le) Lo 

-A135- 



- 
W. 

i 

. (Z 

u 
Lj 

U-) 

OM Z -, c, 
<r 

- 
C-e 

I ý- on -c --o F-i 0 L- "i --I z 
UJ 0-- 

12_1 <: LLI 

F- LIJ I"I 
Lo ro I ct: 

L., rn 
fo W. L-1 L-I :3 0 

i- 1ý- 1-4 z 
U :: I. - L- 

ýe r U-1 0 

Ld cjý ýe L. -I 

U ;: Q 
U-1 mf Of I-- 

4: 1 
ýo 

<r 

L) C. Z -tip, 

-j 
3U LL: z 

<r CL U7. 

U 
-i 

-C-1 'C"I 

UJ IT4 -- --i "o 
Ld 174 eX 'r 
a: 0 LA- Ll 

L I: Q 
: ýE 
Ui z 

Z -3 z 
0 Ix 0 --: t ý- II 

CIO r- F--i U: 0 
r-4 
10 
x LL! U L) 
H cjý < ý-i L-Ji ( Dr, 
Q ý4 Z L- h) CL Z 
z P-4 LU 
w U, Lid 174 i 1: 4' 

C: ) z 
1: (3 -C 

m 

-. 0 pe) 

fl) r. j ---i 1%j N 
CC, If) '40 lit, 0 OD M, .0*, 0 

ts'. ON I r) 

N -r -. 4 U') 
0 C-4 N 

0- 

-T lj-ý -C 

rc co cc tf) N. I'... r.. r". i r If) r' 0- Q'- T'-- 0 ON ---4 N fý) 0 f---j "-) ! - qr -ýD 
CC! 0, *D r-4, . 43) 

17. " 'Zr 0 (N V'l 
M 

K., 00 N. r*N CO Cý- ! 4'j V, 'T 

r-c! !,,., 00,11,9 ýr 0- C- 

U-) COI 
-0 

U 

* 

0- U-) r-j c?, --Cl C11- N tell 

U') m0 14- r*.,. 01- If) 0, -1 11 %m llfý 143 t"ll un 
LM 0Nr,,, - N Cý- -. 0 CO 00 so ýo 17-4 M 0-- 
r. 4, .- I -. " C-,, ' N -CI 0 r". IT r, -. o. V) '-0 C-- 'T 
r. to C, N 1--j 0 C, r'. Ll. 0 r-j r'. 

M, v 1q" b- so rý,. (M fl-. No 0 -Tr lq: r 14) m 11.4 rN Mi i 

Co CO h) b-) Lo-) 
Co C. i C. i 6-3 L-.! u-) u-) 
OD Co 7-1 e 141 IJD ýr 

C. i le Im -, 
*-- C) t«-, 1 Wl MO 

Z -41 ! '-41 0- Co c- C. i -, Pý Ic- ri -i 

u-) Co CO 
C. i C. i CO r"-, 
--4 CD (M KD 
C. i 

C. i cý- ON C. i %0 
0- P, i-; -: LO -i 

LJ 

Li 

z 

z 

zZL 
0 Ul ul Z 

LL 
P-4 z 

C 
u 
W 

L-1 -T 
I. L- WZ 

m Uj LI-i 

0z zu U- L- Z 
LIJ 00w 

F- 
LO 

LU w uj z f- !: r- 4ý i"', ý-4 
,. T- Z LJ I- F- 
-i CL Lol (JI) a 

u Lo :L 
_j , -7.. I: ci 
4T (-0 F--i ý-ý 
uz : Icf ý4 I 

Li a 1: 1 <-r 
w C-11 Li W ý- 

LJ LLJ 

LD Lu 
Z (D U) 000 U-j 0 U-3 0 U-) 0 U-j 0 b') 00 'r Z0 CA 

"Cr U, I -. C r, N CO 01- 3 (1) : kf U) ti) t- -I C-4 r. j 14) M 43 )h-. 0 

-A136- 



C-i -I N CC) co C-4 m to co U-) -T m o C*, ri a) %0 N NM to CC) V) qr NN" --1 0 1- IT 
0. 

IT (Z) 
0* 

0 C*- 
00 

N 
0 

IT 0 
* 

IT -4 CO 0 co IT IT 
so "T IN 0 -4 'T W) 

* 

1-i N 
. 

-i 
*0. 

V) 'gr 

* 

0 
0 10 

r 41 OT so 
-0 cr M IN -4 0 0 v-4 C-4 --1 00 r-j M -cr so Lf) V. -I --f V-4 ---i -i --- 1 --4 -.. --4 -r-4 

If) V-4 U-) Co 0'. U-7 Ct! 0 'T Cn: cc U-1 I-- CO V) --I co C. -D C-, C. -I N N 1-4 'T -r-4 NNX C- Cn, C. ) 
0 r, -. N, W) -3 N. - -0 -N "'o b-I C-4 N0 
M Vt 0 -6 0 * ý. ý*- - 

0 - W) M b) r-l", -, 0 rn 
. 
1f) 14', b-) 

(. 00 U-) o'. .I r-j te) U-) N co r, in fe) r-j --4 0, U-) 0 

.C 1. LU 
X: r 

r C-e u 
0 4w. LJ 

C_e rn J- U-j z LL Z-! III -, 0 r NO n tej co NN co 0- llq,. ) N IT r-, z M -i <1: C-0 N t-, n N m IT I. N C. - 10 0% m nn LL Of- U-) CO %0 D-) -0 0 N Cc, os. C-1 V) D" w F- 0 C) *- 14, ('-) q r"', C: r IM M ---4 IT - - w -j 0 LL CL z %0. 0% C-4 LI-) ** 00 . ** Ll) C-1 r--N %. 0 z Lo 
z 4 a. 

--1 -0 141 LN 0 N C- -. -1 0 C-3 0 -r-i C*% '-, 0 M %C. ) 0z 1-1 u 01) ., e rý 14) ý-- ci) ---i -r-i , -. i r-i C-) %0 6") 4-T to 'T U-) "C. 01 --1 --f --i N <,., r - Z 
L: c a --, Ld <1 1: 4- Z 

F- L-J 
L! 'I Qj . i zz UJI 

1'.., 0 L. -I W! z 
Q) w L --i o U ". 1 z 0 
Z 1-* 1: 4- Z W Ld 0 N 
F-i U-1 >- F- (In L- N 
:: I: f r ý- U-) -C ý- L- 1: 4 << 4T : -: ý 0 U-) m M 4T I', -. CO m co U-) LLJ " I- Z 

Lul 1r, "I., cl) -1 0 h) --i h-) U) -1 00 -0 N V) N N NO co = 1=1 0 0 
C: , <1: c IL m 0 0 --1 0'. %0 CO M -%: r C, 4 b-i C', 0 CO CO M i- c -f, u - X4 I: L Lij - 0 U-) 0 o' co 0 C. j -4 C-i N r.. Cq 0 co co o' Ul t- ý-A LJ - 

1: 1ý us LIJI - -0 M r-4 CO b-) LO 0% C'- C- V) In m F-I Co U-) - LL <-r LL LO Z 
574 W 13ý -J 

M M IZ, U') * .0 0. 0 *ý * 00- * 0- 10 0 
LLI Z: C. -4 U-) 'o co 'o U-) -q- m r) r-j r-j C. 1 U. w 
ý- i- -- Z0 - -A- - 
<r- < <1 z ? -- ý- I-- 

0z Ln- 
Z LLJ Ll- LL. z 

L) LLI -j CD C UJI 

-j :3 u ui U-1 z CC 
<I: F-4 1*1 3: m 
uI ýo Ul " ý- ý- (n LJJ X4 Z ., o N 0- 01- 0- z ED 0 
w 1=4 C m U") -i r-j 0 00 0, a- 0- 0- 00 0 N --4 U') =ýMz zo 

m0 Ll- U U-) V) ýr-i N 0N 0 r", N 0N0 N _4 h) ww wz 
ý- 1: -ill i -1 0 -0 CO M c", * - 01- m co %0 0 -4 ý- CC CC Ix I--( 

4 1w. Ll) -r-I 
a; 'o 's. *0 o0 * %a 4-j So 16* , ,* SO 4T w ý- ý- ýý 

U- 
-i 

u zo Cý, %0 -q- V) 0 Cý, C1 '40 c1 0- 0 U') 'It *4) CP, 
- "o 

-i 
Cl- En Ln 4T 

0< 

%0 1 LL to j M C: r U-j 
ýo 

co os 
1-4 -f -1 

0- 00 %0 b") 4T M 
-, w 

u I Lij u CD ED Ix 
z -j z z X4 
:3 z 4x 0 ý-4 ý--4 
C 4T 0 :30 Li- uz :4 ýe -1 

u ::: [ x ). -I z C wa <E 4T 
r-I ýý W ý- - ", w Cl: ý w LU i- 
10 c= Ic : E: C-11- :c :c ý- cc C-O, CD 

w ý- u U I-- UO m C-4 
< ý-i 0) Lo 
1: LL W) z LLJ I 

z ::, f LLJ W X 
w 
134 

Ld LUI 

mm 
1=1 
o I Li ý- (D 

Li 
M 

a 
ie C5 -. 4 

ý- ý- 1: 
- 

(--rl Cl- LO Z 0 U-) 0 if) 0 u) 0 U") 0 00 U-) 0 L() 0 0 :3 L- Ln *-, , Lr) LO CI) 

4x 0 r-4 -4 N ("J M ý', ", * "t 41 4-) "0 '"o r, N0 C-1- 

-A137- 



--i Ou- 0- 
U-) -- -f 

%0 U-) IT 
10 Ict P) r-I 

CrI -r-I -r-I -r-i 

D- IN C-3 rq'll W) n IT a. ) r, -. C. ý 
M U') 0 r, U') Oý- U-) Cý- IN CP- -0- CO 4T C*, tl-) 0N CO MN U7, 

U-) 00 b') N V) 00L.. -. IT L-1 so so. 
-r-q . 1--f -4 1-4 , 
-r-4 -r-I r-I 7-1 -r--i 

NIM U-) C-4 rl -. --I M Cl Lr) 03 N 
00 0 IT IT b") "T V! 4zr IT o. 0 1<1 U-1 

P., re. i co V-1 ON, DO -,., ) 4T -0 
0- V) CO M r,., 

N C-4 0 M IT 0". %0 Cl-- 'T f"*' 0 (N N 

0*0 .0 . .. * . * . <) 

0, Cý, Cn. C. ý, -ý: r co -T Cý, 0: 1 0ý, C-4 N I 4T U) N CO r"- U-) 'T C-1 0 

L) 
C: ) 

J171 

0z rn M CO NN 00 C- to N 4T N N IT 
cri 

-j 
< N co N Cý C-1 tql 11 T Cý- 0ý- 10 r. 11- !, e) - M tq, ) 

-I- j 1: 1.: LL 4 C- U') ) CO -0 U -3 0N 0- 0- C. 4 U') 0- -r-I 0 4T .4 1ý 0 *0* -q- C-41 V M 1q, 110 
M 

0 LL Cj- z cr- C-4 U-) . * 0* . U-) N 0- "o 

z 
.1W. -7- -r-i . 4) N Ll- ---4 0 CO 0 --1 0'- N 0 C-4 to '. 0 

L. U CO UO 4-1 r.; ) CO -0 U-1 'T PI 'T V) '41 CO 

<1: It, -ýa 
Lj ---i 

Ur) Co 3 

LD uj ui Lul 0 
Z .: =I I: L Z 

ui -, - k--i 
0 <E 

<r a IT Ul U-) n V) N Ol 01, CC. V) P) 

Ui L: Iý : ký Lij co co 0N 0% r". 0- -ýo CO 0 0 '43 NO C, 4 M 0% Co 
Ce <r er I LiL ý- M -ýo -i C-4 N00 N 'cr N 0 L-) "0 ---1 Cý- '47' M 
I: Q, 17, Lij 0 vt -0 m o, r*-ý. CN 0 0'. N 0. - 0 ('. J r, ý,. 0- N -40 U-) 

b L'i U-) ir-i --f C... c?, C.. " C., v) eo -. 4- - 
1=1 
Li 

LLI P4' 
= -J CD 

M= 
i- ý- 

12; U 
ýý C. 4 r) m -gr 

.00 

4T U-) -0 
0 

N 
00 

00 N 0 

*0 
b") 'T 

- 
qr 

* 
MM 

U") 
IN 

i- - Z 0 
4T 4T <1 z 

u <r 

-1 :3u Ld LO Z 

u 
-i I: c 
UJ IX 4 4. K 

110 
Z 'o 

GO 03 U") b") 

- 
U-) U-) CO LD 

w :: ý < z -i N a) C, -j N V) U-) b ) U) C-1 ir-I 0) rN. 
m o LL U , V) 0 CO GO --' "T *'0 'o -r , -1 0) 00 0 
ý- r 14) i C-4 Ir T--i 0 00 & * 0 - M0 -1 C: r C-4 

ý. N Ll) --i a -. 0 +* .-0 
rq'i U-ý t") 0 -, 4 ,. `0 

! 74 4 i- ý4 43 C'q C., CO C? ý- r-j -4 M -0 to -r-i C, 4 Ct- 00 0, - CI 
" 

"a 
0 (r %. Cl N OS 7-4 T-i T-4 4-4 V-4 0% N %'0 ILO U ) 'r-4 

U 
Z i :3 

a ý- Z 
0 Ic C) 3! Ull II 
1: 4 x z0 

W 

ýE =, x 
L-11 ý- L. J Cf f-r ý-i ui On 
Qý x LL 0 z 

::,: ý w 
LU w 1=1 CL 
m m0 0 

0 U) 0 -10 u. 3 U 0 U-) 0 U-) 0 h") 0 L") 0 0 
r. ' -1 

N ("I r", r", 03 Cý* 

1-11 

Ui 
rll* 
F- 
Ld 

z 

Li 
Ll I 
z LO 
0z 
N <I: z 

zz LLI 
CD Ld z 
u :; ý z0 
W LJ 0N 
CO L- N 

LIL C, 
Lli ý--i ý- z 
r, 174 ()) cl 

L ILI L) 
ý- UJ 

L-1 <r L-1 Ul z 

0 

mXm 

U) z Cl 
Z Li LIL L- Z 
U -j 00 ILL. 
Ix 1: 1ý 
ý- ý- m -r F- 
Ln " ý- ý- LO 

A- 00 
Q :: ) -ZZ0 w Lij z 
ý- 171, x ý--q 
<E ui 

w 
uM0 Lo ee, 

-j 
ý- zz 0ý 

<r Lo " 1-4 
uz::,: ý Aý -i ui 4T 4T X 

L. I Ix LU Ui I. - 
Ix 0ý C 

LLI 111'1 
üý 
w CN 

- r-i Cn Ur) U) 

-A138- 



N- IN. 

V) r-j r..,, Cý, r% co -q 1-4) 
** h) CO %-r 

-. r- r7)1 + .6 
cc r. j --- i C. 3 m- 

4ý 

'I 

4 
Clq V 

H 

t7f U 
Cl L. 

J. Crý V) F- 
LL --,?, 1.1 

Cl rz NO 
Lf) I <r- 
-;.. __; 'I L" 
f- 0 Ic 

0 L- Q- 

LIJ 
CL 

Ul lA 0 CE: 3- 
lz I. .1< 

0 LjJ' 1=ý 3 Cl 
z I- I:, _ F-i ui U-1 LL 

<1 -C 
UJI iz i: ý 
12. <: a 
IY4 CL L'i uj 0 

Cf IzL. 
-I 

1: 4 UJ IT4 U. ) U, 
ul z i-- 
i- <1 
<E < U) 

_j 
*.. -, * 

) i: -- 1<.., U; -q !. ' z- 
-j 

:3 Ll CL z 
4T ý--i -r-i 
L) I Q-': .-N 

W IY4 Z 
w 1: 4 <1 L) 

0 LL 

+ 

<1 "D 

0 

z 1-4 w 

:3 F- Z :3 Cý 
0 <-r 0- 
174 Z 

U .1 ý- r- 
<I-- L) 

ul 

0 Wi CD 
ZZ 

Ld 
u 

0Z F- 
r 4x Ci'i 

r-,. n --f co I--) r-, 0"! LO C-0 C-1 r-j 
f -j IN r, -. C- - Ili 
, -:. ' U-3 C! U-1 Pl) -'r 

1*4) ai M. --4 

f" "i -NU C, - CO 
03 *10. !: ý.. r.., r. j 
b-) No C-LI U-1- rl% 

loq CO C. - -ýZr 
C4, IT NO N -q- 

VO ON 0 I't rzý 

0--,; t f', ' T--1 r, ' -'-, 
--4 b-) CC-1 0 l> _T r-i 
0 cs lzt m0 r-i 0 

II: r r" le 0 Co IT Lo-) 

.Li r-i r-i m2 ti '-, C 

r-, c, 

n to t, -. C-', -: li-'ý 0 "o r-I 

Ol U"! 

on co. n r. j In 
01- 

r, 0, W) 

o U-) U-1 b") 1--j U 
C-0 " r., 

* --j 

4T C- No -r t1_4 
0 0. - 0 r, '* --4 M "o 0, --1 - 

C- r-41 U-ý N0 4") N0 V1, 
'o m r-i b-) U-) C- I. --. o -. --1 4 0 ri 0 1: ý, --I It -1 m co 1.0 

-4 Mq C-0 0 -4T N 'cr 
r4l M -r-4 Iq 00 to - 

0 .600400. 
oso 

so co -o in 4T n r; r-j r-j r-j 

, -i 
CO. Co rý-- 14 3 rlýl N ! 

-,:, 
) co 

-. -q 

0 C-41 Ul 'T IT U-) C-4 0 T-1 CO 

N0C10 0M U- to 0 0 C-4 W) N. 
ri 10 N. Cý- Cý- rN '0 U-) -cr t4l 

0 b) 0. bi 0 b) 
-) b- -, *. C. 1 r. i ttl tl q, ct L, i 1, -4) r� r-. 

z 

LL, 

! Z-E: (3 

114 111 z 

Zý 

* (- w 
CD LO z 
u crt: , Z.. Cl 
W 1,10 N 
CO U- NJ' 

1: 4' 
Li Z 

ZI 00 

lit u 
W 

LL a 14- LO z 

-z LLJ 

Lo Z LD 
Z L. -1 LL LL Z 

-j 0 Cl ui 

LO 
z In 0 

ý-4 :3Zz0 
bi uj ui z 
i- Lx cc 
<x LOU F- 
-i Cj- (Y) LO 

uM00X 
-j 

ý- zz cw* 
er LD ýý " 
uzi::: ý ýe -. 1 

w 4T -x .1 
w Ix Li Li I-- 
'I- ý- CC C 
ý- U) M 174 1- 

LLJ 

C. r- 
U. 
-A- 

ll'ý 

3 Ln ::, C:: Q) IA C. 

-Al 39- 



m 

m 

4 IK 

C-4 

r- 
C: ) 

týý 
Lj- :3L 

0zZ 

F- 0 <: 0 
Ul 11 1"s 
z 
W U'j ý -- L-1 ! ý- 
Crcý ýT 1-1 
F- L'Eý 

L: I ! 7: ' : 3. 
W <1 

01J 1- 1: 4 :3 CD 
Z 1- -. :Z 

ýcf : Z: ý- Iq cl ý- 

I: Q IL U-1 0 

1: 4 
t7- 

-c <Z 'In k- 
< 

LJ Uj Z 

-j 3U CL 

. 1[ ý--i 
U 

-J 
CE: C'-J 

w IT4 :: c r-. 
w <E u 

Zu 

.. L -, ; X: -, 0 ý- i- 
0 :a Ci LL 

uZ Ld 

LU M 
z :3 

cl -C 0 
1: 4, Z (Y) 0 

LLJ r 
<M<uz -r 
w ý- u ýa I. - 
X -C ý-, 0W0 
Pý 1: 1-- --4 CL -. 2- 

LLJ 
Ul LLI 1: 4' 1 1: 4' C-e 
m0z 
I-- M0 <E C, 

U') 
., 0 T. -i 

NO 
N V41- . 

110 
11,43 

r--j M. 
11,41 

b"! C.: i %0 C-41 

- 00, rq! CO. cj --i CO N --3 U-1 N 
IN 4T U-) 130 0 K: 0 Cý- %0 "o 0- 

co (. I rmn co "D i-., - In o ro ro- C-1 0'. Co 

U0 
---1 

N "T Vl N 
-4 ---1 ---1 -4 

r". 1171 -'r C-1 
--1 

0 

-4 0., CO C. !, 3 
-M Po -- rjý. C. * T--j r. " --i 

12) m0 11.4 D-.! 
C- C- - ---q -. 

p-, Cl. rN1 r1-. -ý r1-. 
-ý M ---! 141 -.. r, - -t 

01- 10.1 U-.! r-j fl-. (ý- V) 
C- 

6, 0, 

-, r,,, ! -. i Iq 4', ,, - -T .1 0'. ;D .1 i'41 r--. 
C- 4D rqý C. 'D .,: 1 1", --1 

II N. 

c.. i ": t 
1- N. : -I 

44 

N 4) N 

--i C. - --i 11-41 
1411 N IT ri 

Ql-, M t"I Oa flý 

Co V, 

C-4 

Mi IT 'cr b 1ý0 LMI 

C, -. IN, Cý, U-- 
C. - U-j IN Vý 0 1)" C- 
rl-. k--j N C. ) -Ir 0 
N co 0) 111 -t 
so U') r, -. 

M --i CO 0M t43 Vý CO T--i r4,11 
m CO, ! --, CNI r-e) F%l 

N, --o 0N to C, rq) M0t, N , -ý %0 N 
V- M 0, '-1*- t4"l Iq : 

'10. N 

-- --4 

r-j -q- 0 r... u- 

-cr 0; -0 NM ---i - --i - --i CO 11 -0 10. . 4t I 

Li 
CL 

Li 

z0 
0z 

z 

Lz 
rjý 

L <r i 
-I 

Uli z 

0 

M ul 

7-1 

cZ0 
L. " L 

-I 
LL Z 

u CD 0 Ld 
clý I'll 
ý- i- -r m f- 
Ln 1-4 F- i- Ln 

z LO Ur) 
1: 4 =i ZZ LO 
uj U. Lij z 

t-- C-K t7r, 

C. Wl F- 
_j 

:j 4T L: ý' L 

U-1 
i- ZZ IT4 

-T Lo ý:. 
" 

Uzz_;:: ý I 

LU <: <E c 
W 
CK, 
Oý IY4 f'- 

Lij IiI 
cir- 
wa 

ýi 0 Lo-i 0 U-P 0 lj') 0 U) C: U-1 10 U-) 00T '-, ' a --I I- " 
41 IN N r4l to 'T 'T V) U-) . 40, qj, rý-- N C"', 0- 3 ll! ý ix: ý LIN, ijý Llý 

-A140- 



NMN to r1l Nm C- IT 
0 co Cý, r-i m to ri -0 al -,, NN 0ý- -ji, co m C., C) In N U-) so CO N q- -- 00-, 0 %0 n C- 

-4 CS CO N 0., N C-0 Cý, 

u 
CN 
10 

H 

z 

C-4 b-: Nm N U-i -4.1 r'. N 
I- CO Z6 r-I m n r-j s") 0 -4 1-0 q: t 
U-) 4T N C. - m 0. 0m 0% No -gr v, 

.. * 'T 
%0 --1 "'0 * 

IN r, cf. ) pe) U-) U-) 
Cý' --' C', 4, t 10 C, --I T-4 -4 C- '4) 

<r: t7r' 

w 
c -rl u C) 1. INI 

,:! ý z 
CN C-4 V) 0'. cci U-! C-4 P-1 C- U-j z 

rl, ) -i< 01) 10 C- N N r"ll m C) U-) U-ý -- cr) 
= 

-j C-1, LL 0 141 CO 0, 0, N %0 U') N T) L. -I ý- 0 -a -C W. 0 - Li -i r. 0 L-: C., 4 W. Z C-4 --j z 0 z 010 -1- -A.. --i N C-4 Tr Nol C? % q IT U% No IT rj rý-. 0 z ý% 

Ld C-1) L, J C-1 00 -4 Cl, - ýo M --4 C, o o C) o 'i m -4) o, --, -4 N < -- z 
I:, _,: 

<I: W r'-- 174 Z 
CL, -r-i -1 1: 4 

U) LO 0 : 7- Z z L 11 
clý 11.1 ! 0 ul uz 

0 Ljj 1-1i i=4 0 U 1: 7-, z0 
z I'.. f,: z II Ld "I N - W ý: U-. 1 E , -1 0 L- ýl 1 
:: Cf Z ý- -'r ,T ý- L- 174 
<1 <11 cn U-) --I IT r". -1-4 N ccl Cýl C-4 U") r-% co b-) C-41 Co V) L'J ýý Z Li CfI : ký up co 0 (ý, 4 rII U-) U-) 0, C, '0 1=4 CD 

< -. -, T L.. - C', 4T ,, q V) C4 0 b) M U-) u, ---I -q- -r-q m al -. 0 
0 CO 4cr b-) M 

T--4 
m -T -. 4t co 0 -T N -T 

CL 
-j L-1 i te) '0 0 -'4- 4 0 ito rIm0 1 -T 0 'o ?. -I L. 

- <r LL LO z 
174 Ld : ci 0 
LLJ z C-i C-4 C-4 In m 'r v) , cl C-0 'o 1.1-) -gr m, n r-j C-1 (. I Ljj Lil 

- -C 0 

z 

Z 0 

z w L. L LL z 
u u -i 0 CD L -. 1 

-1 :3 Ll C-1 cr) z cjý cjý 
<: ý--i I-- ý- M -M ý- 
U _j Ix -, .. --N U) 1-4 V- ý- ri) 

uj 6T4 r z 
IN --1 03 CO N PI) 

- 
to) N co co --i z 0 C) 

LU 174 <I: U T-i m N mN co C-4 m ! 4) N co r", m rl, m 174 D zz 0 
= CD LL -r-i m 0 M -4 U') M0 0M h) -r-f M 0M Ld LLJ LU Z 
I-- x b-) PI co 0 C. 4 U") cr - - qr V) ('. 1 0 Oo ý- cl: Ix cc ý-4 

4 IN ý --4 
cr, CI. J * &0 4. . -. 0 

r-q NO 0 - o0 0 r-j <E LLI ý- 6- a: ý 
Lj- -j L) -0 zN Lo C-4 00 M V-4 V) -4 M 00 IN U') N -i L'L LO Ul) C 
0 C LL -fi) -r-I N) cr v) so N 0- os N -0 u) q to -4 D L. -I 

U Ili U m ED ED I-, ' 
Z i-f :r3 zz m 
3 z 3 
0 0 0 u z ý4 -i 
Im X: ý-q 4- Z CD w 4T < < 

ý4 Li 1-- 1: 1 -1 
LL-1 I: Eý LU W L-- 

4x u . cc 

Ll Ln LI 
Y4 1 i- 

cjý <1 0 0 LO 
z wI I I 

ýe U, ut ijý 

w w 1: 4 <1 IX -i 
wa 

0 U, 0 
r LD C, ý-.; l Z0 ul 0 ul 0 ul 0 U") 0 V) 0 ul 0 U") 00 3 Lrj -4 LO ; 'ýj L-1 

<:, 0 -4 V-4 N C-4 M M %; r q V) U-) NO %0 N IN 03 Cý, 

-A141- 



1: 1 
CN 

x 
H 
Q 
m 

r) 401% 
---f C-41 
co co 

* CO 

0 

N r, m IT C-4 44- r, Q-- 

0 CO, C.? rlý- r 11 N0 

0- 0 in rel 0 r-I U-) r% N U-i 
C! D 00. - CO CO .. 

-f rq -r-I C4 T--f -- 'Po 
0 r-j U-1 C-4 0 C, -.. i --, 

C-0 1-4 --1 --1 --1 V-4 CO 0, --f 

01- to m Cýl --CI CN 
C. ) Co N rn NO OT 

0 to 00,0' r-j r, U-) 

(1-4 C- M Cý- CO M ri c"I cl-. M C11- 
.& -i C-1 --I -0.0* 

C. .4 (N -I W) U-1 C-4 0 U-1 T-4 -cr r-4 N 
0 .. 1 C-4 tej U-) F,, 

-i . -f .. f -, -I r., r-i 40 

1: 
z CC U 
0 48ý LLJ 

I: c rp. Ull 
L. - 3: 0 

0 r NO 

-i ý-- 0 C . - 0 
0 LL- C- -Z 
z rlr. l -, 4" UJ C. 0 ! 11 (N 
12-1 <1 li-I N 174 
F- 1:: ý 7-4 ý-q 
LO r1l) i 0 :3 

Ix Li i 
0 LIJ Ld 1: 74 LO 
Z CL z 
ý--f Ld V) ! 7' 
icý z 
<I: <1 flo 
LLJ CEf 

ýQ LI-I LLJ 0 

174 ul i: iý ED 
UI :c z F- 
F- F- -- C0 

< z 
:::: ý L2. <E 
4T 17-' 

-j :3 Li li- 00 z 
L) 4- N 

LLJ a4 1: Z N 
" <1 u 
0 Li- 

V) U-1 
0 -r-j 

LL 
-j 1: 4, a 

0 < 

z 
3 Z :3 1- 
0 C 0 -! ) II 

Z 0 

<1 u 

W F- U F- 
1: 0-1 <r 0 
IY4 r LL -4 z 

LJ 
Ld UJ Im i <1 cr- 

0 
r Ur-l 

C? - C-4 U-3 ol 
CrIl <! C- C-4 
U-1 co 0- 

0 
C'. 4 -I N C-4 COI -r-q -r-i 0, - 

D-) Lri N ccl IT 
, --1 -0 "T -T b") 
-0 N IT 0 01- 

CO 

MT M 
a, C'. I-.. .6 

ýI-e NN IT C-4 C-4 
co --i ýC-, b) -0 N 

LLJ 

LO 

U71 (N r,., C. - U*) 
0- M0 U) b) 

Cý- rl% %0 U-) N b") 
-q- CK CO M 

4T IT (ý, %0 Iq C-4 N 

T--i 00 000 -1 rn NO Cý- -4 7-4 

1-4 0ý1 -4 N -T 1-4 1: ý-- (1-1 Cý- ---1 -4 0 
m C-4 -'r V) 0% W) (N t", 0 0% 0- -4 
mm co m F, Fj C-4 co V- C-4 0 '0 CO CO N -4 N GO CO CO 'cr -i N 'T 
N U-) '0 r-I so v) NNv4- 
0000*. 

41 0ý0,0 

IT ul 

%0 co -0 ul q: r qr Mmm0.4 

V) mM V) CO ,-4 
N 03 CO N C-4 M 

mM0 pe) r, 0 

*. - 0". M qr 

C. j r. 4 
. 

jr. 4 r, ý0. 

0 cl-j V) C-4 0 lq- C-1 C-41 

CO r-i -i r. 4 , --I -, -i 
C. ) N -, o 

10 r, 

IT rN, N 
U-) 'T --I 

0 W) C. V) 0 b-) C. U-1 00 
'T 'T U-1 V) -3 ', 0 N. N C) 0'- 

11% 

Li 

lz 

w 

z 

w 
w 
z 
CD z 
N <E -Z 

Z 

zz 
0 U, L--I Z 
Q I: r-, z0 
ww0N 
00 1* N 

Ll- 174 
u 1--i ý- z 

174 (11) 0 
CC, U 
-4 Iti - 

LL LL 10 z 
0 

Ld Li 

A- 
Co 

C) z 

zW Lj- U- z 
LU 

-j 
00 

U) LO 

Z LO 0 

174 :)ZZ Ul 
w wwz 
ý- Cc 
< I-- 

_j 
(f) LO 41 

Dw 
um00 ,e 

-J 
i- ZZ IY4 

4: ED "" 
u z: z 

-9ý -j w< <1: (I: 
U, 

-1: 11 ut IIý- 
m ; -- 17r, CC 0 
ý- UO OQ m L-- 

w 
t2f: 
w a; 

3 En Z (r) V) I', ) 

-A142- 



-, 01r, V 
4. - 

C- b") 

01, C- Cý- 

L. - 7 

C. 5 fl, ti 

-C lk 

4 
ri 
le 

H 

z 1z 
t4 

N C-. (N 4 

rn 
0- r-I 10 --1 r. 4 I .I r:, 6 

% V) -40 CO I I) f) C-4 ý7. j U-: L2 
< C-4 141 . 9: r b") r%, C-D -. 11 

.1 
r-j --4 

L12 
A 0 L-1 - 

L- :3 Li 

V! 
Ir 

M NO X. C-0 --i N 0-- N) --i ri 'i r--, C-1) 
i- CD <-T ON q- Cý% ON ri L. -I C-4 0. - C. -- U-ý D-) 

14:.; C11 ., *, -..: C-4 1.1-4 D'- b-, N L'i 
-i M 0 '40 b 

Lj C;, -l L'? ý, rU, --q C, Z 

J: rý <I: r U-.! t. 4, 
0 rl-. q, 

-ýz Z 
'40 ;r ýt , JO P) 0., Z 

co U-1 ! I" 
L.: - 

3ý a, ý- - 
L: ý: . -*.. I C. --' zZ L-1 

CIU L, i -: rIZ. 0 L-1 L-1 Z 
'0 ! -: z Z ,: " L) ll.: L Z 0 

Ul >- WU -1 Ci N 
M L-, N 

"Ir < LL 174 
Lli cc 

A 11 0 ui L'i z 

,:! f <r <r b-I N C-1 C-41 41 Vý m C-41 U-11 rq CO Ul h) 

Ir4 C. 
L. 

W 0 rO cl n C- %C. h") IN, 0- NN - U-) , -4 0 u 
e, CO. 0 C-4 M N Ul C h) 00 0 0) 'gr --i N so w 

1: 4 L1 S: Q z- cn- m C-4 %0 CC) 0 rl, -T T- M N I-q 0, -, 0 -4) N so LL 4T U- (n z 
W Wl, W! - C- ---f ýo b0 so M 0, No - CD 

12: L%, CO LLI w 
X4 0 F-I .4 

C-i r-j rm ýq L C-4 c M i- 

-j 
z CrIl %-Z 

Cl 

<r 0z 0 

U; 4 Wý 42, z Ld L- LL z 

-j 
:3 L) 

-Ký- 
zz U. J 

ý*. 
C! 0 Ld 

<1 
u -i CC Ld rl-. te) m 

w ýQ ri- 0- IT " I-- f- Ul 
w 1: 4, . (Ir T-I z CD 0 
m0 LL 1 1: 4 0z 

*Z 
Ul) 

0 No (1-4 N -. 0 0 b) w LU ui z 
C) C-1 ýq 6,1--, Ile) o- 'IT C4 0 V) C-,: ce 

LL <1: n L., r-I co 4ýr -q- 44,4q, IN", 
C-3 N ON <1 "I f- f-- 

0 <r- Ul 0 Li- Z. Cý, ý 00 ý 0* 04 .ý 0 000 M 
-i cl. cn LO C 

ci I z ýcf v C-I Of Cý, LI-) r, %0 --1 0 - V) C- CT 
Z ýý ; W =.: r-j r-j r, q v) -0 r-, 0- N --o 'r 'T m --i , -' u Z: C-0 0 '-'ý 
-": z z ix -j I- z z SY, 
0 Cr :3 4x 0 " 
1=4 173 0 uz ýe 

-j 
Li (r- -a c 

< Li Cf- LLI LLJ 

CD 
i7r' Ld C Dr, 

Ul Im Im 

ui ul ui I 

ui 1 =, I'r, I clý 

z 

1- 1: 0 <r lu) Z 0 U-) 0 U-) :D U-1 0 U-) 0 L") C, U") 0 C, -A- 
A- 

-rl C-1 IN M r, ý -r ýq U-) L. -I, -4D -, o !, --. N. co Cý- 3WZL! LA LO 

-A143- 



0: 1 C- Cl rj so C-4 M N. m c-, -ýr Co L, -I -T r-, 

z 
C-1-1 C; ýT 0, - T-i 0. - 0L 
III C172 r% 10 () -q , C. - -q --I "T - --n C'. --i N 

4T C-41 0 C- IT --- 

0. #** . "n "o L. -t IC; 
'T CJ 0 r-4 M N 00 C) U-) <:: r C- f: ) -I I, '. ,ý -4" 

Ql) o" CD N f, -, Mrs --- 4 0., Cý, C., T-4 --f 

. 92, 

NO U-. U-; N D-) 

0 rq, j -. --I b") 0 -. 0 to -r-f VI ýT Cl '--ý r. 4 (ý- C., 
'T ---' C-4 0- CO m0ý. U) N C-0 N. ý4, rg 0 

I qr 00 C-J 0 0 141 --1 -0 N U-) N 141 IT U") r-4 

11.4 14' 0 N -4D N .. 10 CO -C. 0, -, o -0 C-3 Ld 
-C ljý o co -f C-4 C-4 t4l -cr so co ct. 1 so -cr 1ý, ) C. 4 -j -q .: ) Ix 

u 
r-l 40. Ljj M 
ce- In F- 1-11 
LL :3W. z 

0= 4*ý U") %-- 
z 

o- '40 rn " C., 0: 1 Lo 
C. C, o, m U-) rI q, -4 C, U-) U-) - u 

L- il N .0 r-0 m rI C-4 -q- 0, In co U-) r-j W 
-j z 0 '41 . z 1) L 

LLJ r! ) 0 z 
0 M CC U" C4 0 r, ý. q N Z 

LID -0 -q- Cl -ýr ýo 01) U, z 
$: 4 

W., z z L-1 
(D U li-I ilf <E I* rl Cl L 11 UZ 
Z Cl- ID 3: Z Ll CL z0 

uj >- U, UJ U C, N 
X 1=ý LL fj) LL N 

-el <: C! 1. -0 LL $74 
U-1 Oý 0 W UI " i- Z 
I:. --, q-T <1 U-1 -T- Oý, 0- 4T U-) U-) M -40 M, M CO 1--.: N 174 
IY4 I: -: _ 

W) M) ri M 0-- 0, ý UN 0 U-) Cý- V, C) C-- 
00 10 N C. 0 V* 413 ul) ON ol N . 14,1q" I. - ý_al LLI 

Lj ; Y4 Z -r C10 0 so 0) Cn. N ol N co f") clý- Ll") 141 rrý rd"i CO %CI L-L <-r LL (n Z 
LLI -r !:! 1:! ý- - . -0 IN L, *- r. -I, -0 CO NC.: M Cý q C- 1ý0 Mi 0 0 %- I CO Ll-" Lu 
C, 

laý, 3 ý- ý- C, -l C-4 C-4 C-4 mm 'I- -. ý 4u11 uJ U-ý IT ri r, r1l) C-4 r-- --- 

z uj -T 
0 

CD 

z L..., !; LJ 
-Z 

:3L. 1 ýý zZ U, F5 0 L, i 
" A. T C-e 11 

u -j CL LLI r, -. ri LLJ IY4 1: 1- 0- IT Ln 
Lli 1: 4' -C n-i Z Lo 0 
:r 0 LL I m -4) 0) q 'T CO -_I 7? 

-' , 
-(- f-3 

F- x r Im q, 0 0% 4, -, --1 U-) U-) V-4 -ýo 0- 0 LLJ ui ui z 
L! r. ) ýo co 0, -, q. 'o so %0 C- -10, co I- ý- -, 0 Cr . Cr- ý-i 

LL -j 14 0., U-) C-3 ýq tv'l rl) - 1--i m V"', 4T ... i cc C LJ ý- ý- :4 

0 Vý 0 LL 
iz; 0, , , .6 41 * * 4* ý.. * 4.0 M 

-j CL ril) Ln < 
Z L. J C. '-, V) C- N , N. N 11 0 

z L -0 CO Cý- im ,a L-) IT IT r") --I u M 00 C-r, 
:3 -1 ý- zzI::, 
0 <1 C-71 --Z. 

1-11 < 0 P-4 $--i 
CQ 174 *IZ 1- -1. U) 1 -0 L) Z :4 :z -i rn ý4 UJ 4 16 

w <r 4T <1: 

, K: r 4x "r, :E 
LJ CC Li W ý- 

x Lll L) (21 Ic F- cr- llý 0 
- ' 

cjý c ; --i UJ0 L11) 0 4 C" ý- 

z IX4 x I, U-) z 
L ui I I iI 

P4 
Lj 
- ý 

-J 
I cjý 

04 Lli W, ! =ý 1 - ui rz 

F- 
z i- C. 

1. c, U-) 0 U') m :4 C5 -4 1 

(D F-j r. j to to T q. U) u1 10 '0 rl. rlý. im Cý- :3 U) !,: ý 00) (n 

-A144- 



u 1-1 C "-I (N *%', ir, CO C- CO q- q- M 
(N al M U) 0 b-) to %a 'Cl s") 'T IT 

r, . C, Vj 'T 0- U7, N C; " 0M0n CD V1 q C-3 --i -r- CO CO C-4 'T tol *. CN cr 0** .000&*00&. ID" 0M 
. %: r N --4 rý, 

- 
U-1 b") C. 00 4T 'T -r (X) 0 r-I v 

vi -4 " -4 01- co rl, % NN Ml rl". - C1. co rcl Cýl 1-4 --4 T-- 

b cn, 4b. 

S-0 n U-) C-4 N rl% qlT D-) N cl N U-) -0 
, -C) OD CO c", U-) %0 C) t'll M Cý, 40 ,: r 0 'T r, -. C., N C-l N0 U-1 T-4 4T 0m0 CID N C) LO rl-. 
('. I Co., *0 -- 0-0*ý**** ýC! N*'. 

IN) 0 LT. 1 0 %0 0 1-1 NO Co so CO 
0 b7i CC 1 -1 C-4 n 11' U-) CO 001 U71 1") ('-J -I -<I 

o .... ED 
.Z C. -I F- 

'4-j -0 CD 0) --f . 4: 1 Tý C. - M -r-I C- 011 
-j 

4a 4T Ds M rb .- 
0 r, IC 

-. --q f, - 
--, m 

-j 
1: 1-1 -4 4. -1 Ln, r, -j C-4 C-4 o- f"') C) C, U-) CA 

0 Ic Cl m 

rt% 

z Z rt 
-N 

0 'T r", C-0 L r-I 0 N 
L, J Q, 

.1 
4w. 

i- 
u 0 "T -D r-I ru, 

Lrj L-1) I Ld a. 

r?, Ld 

C) Li. 1 Ld r- C 

Z F- 1: -C z 
L-1 U 

CN ON IT b-) U-) N Pll N0 00 CO CO -4 N 
L. -I C-e C) 3 U, C-I U) M M cn : ̂ , c", 0- 0 b-) Cb, 1' 0 C- CC c <1 U-1 F- 0 1- co -0 N00 ýT Co v) C- C. - N 'T .T 
iT4 0- Lli LL 0 '. 0 co co N 0, N (n. 1-1 o'. U-) mN m co so clý ! 0 Lij 'o 1".., Eý, (1-4 'o CO N 0 Co 0 'T (>, 'o M- Ir4 LU :Q 0 0- - -*0 00 0 0* * 0* 0 .0 CO 
ui -F ui m .. " C1.1 N C-4 C-4 m m Ir IT L") N If) U") IT m m P. 0 N 
i- F- .4-I ý- 
<r )XI Co CO 

_j -r z z Ic S F- I -x I., 
L) !: c qo. % 
-j :3 u ýe F- z 
qx " <1 co 
u 

-j clý ui 14) 
LJ M CL - 41- m 'o '-f lq* 00 10 
::, < z 00 'T C) -r-q orl-, %0 4: ) CN 0 

C: j Ll 42ý r) %0 cr- co CN, %0 %a 10 10 0% (DO -A ()I- 

z 1: rl-- 0, U-1 co 'T M V) 03 

. 48ý () Cý, IZ C?, , *0 -6 &0 . V) 

11 
-1 L) : Zq- Cý, MNM O-NN O NO N NO- M N"T 

U') i LL m pe) 'T V b-3 so CO 0- CO %0 101 'T 

z 
-A- 

:3 

m ý- z 

0 

ýc 0 --R I-i I- 
u 174 :c ý-q 
(V) , 

-ý" Ll j ý-- 4 llý LLj 

Iq <1 = <X I:, _,: -_ 
x W ý- uu ý- F- 
H IZ <r ý-i M0 
0 I: Q 1: U- v) z 
z 1--i :: Cf Lij 
w Lij Ld ): 4* 1 -a Clý 

:z CD Lli Ul 
- - - - - F- z Lo o- Lo . 1. b-) 0U ) 0b )0 U ) 0U ) 0 00 L") "- )0 

<[ o, T-! C-1 N n rn 44, U-) b. 3 1ý0 so rl.. N 03 (ý- 

. 1% 

UJ 

z 

LLJ 
LJ I 
z (. D 
0Z o-% 
N -C Z 

Z 
1: 4 F- -- 
zz LLI 
CD ui U. z 
u Ix z Cj 
Ld LLJ 0 
C-1 L- N 

LL 
ui ý--q z 

1: 4' LO 0 
C-e* u 

U- Ix L, 
- 

Lo Z 
0 

:r Li W 
-r ý- =-- 
F- LO ; 7- 
ED z0 
z LL) L -I LIL z 
LLI -! 0 CD 

W 
z C) 0 

al 0zz LD 
LLJ LU Ui z 

Cr- ce Cc 

<r u 

-i 
CI- 

u a: 00 Cc: 

-J 
ZZ 0ý4 

LO 1-4 ý--f 
z ic: ý :::::: I 

w 4T < <1 

LLJ! C-o' LJ LJ F- 
; ý- Cfý Ix C 

Z Lo a4 1-4 t-- 

Li 

2: Z CN -4 rl 
:3 (n Z Li (n L', 

-A145- 



11-1 N r-I 43 LO IM 01- M ýq- -T --q -: U-) 
C-4 CO M U-) 0 b') --i M so so so -4 C- MN O triv os -qlr) N COO toor-4 03 

0* h) "r CO -4 so --f Co 03 C-4 -'T r) - - 0., V <) -I. *0 0 &0 0 ., 0, L-J., 0 V) 
IT C-4 -4 N U") U-) 0 00 IT v 19t C- ccl 0 C-4 V Orl 1-4 T-4 --4 cr- ccl IN N N T. CN co C-) 0 0' '1 --4 

0, CO ul V 4T 0, -1 N C-I q, -r-4 CK Cl,, - LI-) 00 N 
42, -4 0 M, -. i If) C4 Cl N 'T U') N CO C-4 V) SO I 

0 co 0ý 0- IV) SO M, m m C- %ýo IT 0 IT N 
("I N co N C, W) -4 -T 0 M 0M N0 V) N 

V-1 1)ý% 0 .ý 0 0. * 00 000 so -. --i 
0 Co 0 ýo 0 -4 so '03 so al --q 01) 0 b') co -4 C-4 C-4 4T U') ccl co 1j, ) te) C-4 0 w 

w 

C: ) 
qw. L. 

Ce COO U z 

U- a Li %-- 

Cl r b-) M -,, 1- 00 CO q %0 N 0% so -i 
M " Cý- CD z 

rlo 
-j 

<r -, zr 0ý, C- M b") C., - " C-4 --- 4 0-, V) --f U') -I LO 
rI C-rl LL 0N 1--f 10 co m C-4 N v ON m Cn 0 U-) Cl Ld 

ý- 0 <r 0 0* N M C-4 0 " so U-) NM so 1") ýo - LLJ 
-j 

0 LL I: -_ . .. ... lf; r M Z0 
z z m "T tql b-) N 0 , q- M Co U-) C40f, -. --I 9: r 0z 

LLJ VJ 1- 00 7-4 "q r-4 Co 10 IT m --f -q C-4 IT %0 co ON -. --4 ---1 NC . - Z 
Ce- .1 ý--' - ON C4- Z ý-- 

Qi ý: r ý--4 1: 4' ý- --, 
U') Co 1 Us ---1 :3 zz LIJ 

CC Lij CD Li LLJ Z 
ul Uj L-li C: l i ill uc -rl z 0 
Z F- CL 0 z WL -1 0 N 

Li UJI CL . 1-i (n U- N 
ýe 1: F- 1: 4 F- LA- 174 
ex -a 4: 1 M. N --1 0, Llý, -T U-) U') N M 0 0-1 CO C-3 -4 N Ld ý--i Z 

L 11 Ce- 0 :3 -4 C, 4 b") MM CO 0- 0- 0- C, V) 0'- V0 Cý, m 174 LO 0 

CLI < 4T 11") 0 -T C-0 '0 N 0 0V M b") C*l 0% N 'T 'T C-e u 

X4 C. 1- Ld LL, co o so Go cc) N o, N co m o- v) MNM CD -0 ý- P-4 LJJ -, 
CF.: 1 -0 Ld - %ON O, rq. -o -i coN O COO 14,0, SO M * LL 41 LL Mz 

174 LJ LT4 -T 
a; 01., .* & * 4ý 0 00 . 0.. 0 CO C %.., 

Li :r Lil M C-j C-4 C-j mm 'T v b-7 N b-) n vmm m N a: LLJ Li 

ý- ý- -- I F- M F- 7: 2: 'Z 
< ý_, Q r-: -. i 0 ý- ý- 0 ý- ý- ý- 

-j z z <-r Cz c Dr, 
M hf Z LU LL U- z 

. 41K 
w 

-1 
0 0w 

z Cc 
ý- Z: 

Cc 
Z: ý- -T 

u 
1-4 
c 11: 

<r 
w 

Ul 
M cn " I- ý- co 

L - I: Q 6 M so i a) q- --I M 'T CO --1 0 z (D U) 
LU C4 C - Z co q- 0 --1 cp,. so -, --1 0 U-) 10 Cý- -4 0 1: 74 =) z z0 

2: 0 Lj -- m %o o., -i a) 6- o %, 6 0 -43 0- 01 -4 ON w 
' 

w wz 

- z N I :? ý. U-) CC) IT m V) --4 -r-i m m 03 F- C-r Ciý 
LJ Z C- *. . 0 . *4 ** M < UJI 

'Ir 0, ro r-, m CN N N0 N 0N N 0- M rl% IT -i ! a- co ul <r 

0 <E U") UL co T-i 
CO Cý- CO A) Ell q 'T M Lul 

U i LAI 
u Z: 0 0 CC 

Z ý-l , 1 :3 -1 &-- z z 1XI 
:3 z i- < U) 

uz 
'. -I 1: ý 

ý-4 
*-. -, I 0 <r 0 :3 0 11 Lij < ý-c 

1: 4 z P-4 z 0 w C-r, ui w 
: I: f Ll I qw. LJ 

- - 
z: I- CX Ix 0 

IRT 4x = < = Ciý I 

x U. U L) 
H cc " U) 0 
Q X4 ;C LL W) Z CJL 
z ýý w w w C; w ww 174 1 X C; C, j 

C: ) 

r C 0 
w 
CL En z uJ 0 o no n oul o no non o o 3M ýý- MM 

- <r 0 _4 r-j r-j m ro -v i U-) D-) -0 o I", N 00 

-A146- 



H 

z 

"-.!! I, -. U-j OD P'. Co ---i rl-, ý.. -'7. r ! ý-- ý -. C: !. -: r. ý 
1, '41 r. j u- !, '- -zr 0-1 -T r-I ! . ý; r, 

N 

! 4ý V! F'- 

Ld 

U'i :: ' -7ý r-j r".! t, -. i V.: -,. -! ;:. *: D ý-! ! -:: i L !. -: : -.: -. q -, 

M 

Ci L.. J 
L 

0 : Z: Z 
. 9- 

U-.: 

T, -Z 
L, 71 

Ol U- 

71Z 

izi D rlý 

-71 

! 
-;,. 

i 0-1 ! I; j : '. " :3 ! Z: ! - --., 
-7t' 

q 
L 

L -71 

L 

ij-i 

W I-A 
--o 0'. lu 

L co 

L. I- ;r c: 1-. 4 --i C%- -0 -0 ! -.: C. - ---l 0 C- t"'; q, 00 -; r . 
T, T- . - - 

z 
L 

7--i ID, 

C: LLJ 

LD -Z 
z Cý 

7: 7 
:3 L) :z z LLI --! L-! ýý I,: 

4*7 1. -1 -er r--l Czý L: t 

I L:! ý Ld r, -. .- 6- :r :r 
LLI Ili D- t", U) " J- L;, ý 

LLI 1: -4 411 
-4C- 0 0 

2: cl -. 0 -4) :D 72- Z rý , 
:: E 0 00 0- 0-- r, -. C-1 c, C, 1. -1 . 4.1 C, Lli L. L. Li z 

L) C; u- 1,41 CO rq'ý '43 C. 0 i-ý 

LL -Z 
-. 0. cý L "N' r-,. q- Z. Wl 

:: D 
T-r 

i 1-. i L- , ,* * * . c: 1 * - 
-j 

M -. 0 U-) C. ), C D 

Z L-IJ :3 L, -. i C. --0 -40 F-,. C. " 
CO - U ý- CD 

3 1- , Z, !, r, ! Z IL 
0 <1 0 :3 
174 r L-1 z :: e 
*v, L. J j-- 

4T <[ <1 

<: <r- Z ýe 
LAJ cl-, w w 

L. I u L) C. 
m 

1 
cc cc C. 

- - 

Ix -IT ! ---i L" r 7., ý- u i Im C" ? -- 
IY4 LLI I Ld U, 

Lrl 
uI UJI 1: 4 - -: LIJ, 
m - 

:E IL 

z 

<Z 0 U-) 0 U-- C) L. C u. i 0Ui V; 
- 

V) U-i %0 N. N 

-A147- 



co - 40- b C 
C- 00 C-4, C- N. r*--. 

I-M 1-,.. 

C-41 

ID LID C. ) C. ", 0 [1-1 U') 

-0, m 

'N r4-1 'T U-- I 0- C -i 

4- 

1=1 . 3.. is i 

LL : 2- L-I., 
0 X: Z U-.: 
-1: <r M 
-i CC C-j %. 0 'Cý "'. 

41 
N 

-0. 
C-4 'T 14) --41 U-i 

ý-- 0 r.. 0 143, --1 r,., -Cý C% 4D T'-. C kT rr. N. 0 C. " r, C-4 L-1, 
0 LL I:.: 

- 
Irr C. ) NO 0 01- 0 0N 011, m 10 ! 1<11 VI 4q 

U-1, - 01 -ýD IN -I' Ol C'. U Ol 

L 
J. 

' LO C-j U-) 

Qf ., n r.: le 

CO CL Ui 0- N. L") C, 
.1 

0 L-1-1 LJ :3I: D Cl 

z a. 
- 

- Z., ! '- : ýý z C, 

L 
-1 

LJ C! 1,41 

LO LLI r14 

< "-T* CO 1. 

L:! ý Z LL I ý-q ý- Z 
<: CO rj rq -j r M Cý, (--" 

L-0 "D 6, C-4 c, N 0, %-o r'... %, I Im. rm C, u 
Cf z N 4T %C C: W) T-4 I'Vil 

N rllý- C., 0 o. 

; 74 U-1 IY4 -. L- 
q) r4ý! 0- ND C, b-i ri r%% 

: 'D %-0 ! 4ý CO, Ir U- -C L" i 

L. It "- !:! 
.! - - : -: -" L- 

-. # 1'!! C', r: -, io --i ; "t. .0 - !: -ý '14- -r-i *4ý r, 'ý 0 -C 
Li IlLi 

Cr CN r4l t"'i M zr qr U-1 -3 -41t U-; -cr -, zr rq'i P17-i t, ý N 

ff, Z 
L) .. Z' < --% 

ý f.. 1: '. 

,C 
U1 0 r%% 

LL, IY4 Lo Ll 
ul 174 e-r z LD LO 

T Cl N. 0: 1 0- ! 4) 14. ) C-ý' U-) -Ir ul- D (0 

i- rM 0) N 14ý U-j 10 0 P*, tl-l 0 "o. "a !, -! ! "-. -, - 
w 

W W z 
-ýo rr 0 0 U-) . 1- qT r'l U-) I- Ct 

-, C. f'-. C-, Cl ct C: 0- 

%C. U- 
-ý ý- z i - ' z z ty. 
0 4z 0 :2 ý- i; ýi :' rl J. -I " 

IM: :: E 
r J z 

L -1 -IT < 
.z w L. Ji i-- 

4x &T4 t-- 
b-I 

Li LI-I 
CD 

er lrD Ls 0 U 

L--) U r-- ci: i :3 ul U) 

m 
Ln 
Iq 

H 

z 

-A148- 



u 
Ln 
vI 

H 

42.. 

ýi CO 
cir 'i 
-40 Co 

-1 --4 

0 Cl. 
F, r 
CO Cr! 

D-) -Ir e,. l n. 
N ý'! GO C-1 r, -" q: r - C, IT C, LO IN C., r4: 1 ! Wl, o- 00 -ýo -0 Cl, r-I C, -ý: r . -C! 

C-4, t4l 

t4l, N r". 0U7! - C-0 U-) ! -I 

-0 C-i 0. - r". 1 0 N 0. - r*, 
,! 

0: 1 -r--4 C. J N n U-) N --4 CO b-i I- C) -: I 

CD .1- Ldt Z 
1'r, Ll 

Cl, - r-j C-4 N) LN Iq --0 V.! 
LO <Z rl-. -4--l 0 -, 0 N0 q ! 41 rl-, U-i r-J, r, % C..,, 
"', -I li: ýcr 00 %0 C, r".. 0 -1 0 IN cr., M U'l M U-1 q 
F- 0 <: 43.. 0 0- C. "! 0 U-) rl, q- 0 Q-- 
0 Lj- CL z C-4 U-: 0 C) . . 0 

z r"i c -T N -,. m 0 -) W LO C-4 Cn 0. - N U-) IT CI C-4 V 'C' r, *,. Cý- 
Cý <r a, 
CO r 
Cl Cl 
z ý- L 

L: 
z X: F- 1: ý ýi ý- 
.: z -ej: -7- CO 
LLJ z r Li 

<1: < I- 

ST4 0- Ld 
u 

C4- ui 
L-j 

-E 
u 

!C 
oz 
z U-i -C 

5 e_r iz 
Ll 
-1 :3 u z G", z 
, -er i-ý <1 
L) "r, UJ --- f'-. 

ui IY4 CL z 1ý1 

1: 4 <r 
0 LL 

-j 
L) 

0 4a: ILI 

u 

z 

:3 z 
0 :30 
174 = L-i z E5 
j; f L. I ! -- LLI 

<z <1: M Or-, -i 
Lj L) L) ý-- I-- 
IZ . 41: 1--1 U) 01 
X4 r- LL. U-) z 

Z LJ 
L-i C4- 1 4x -Y 

C) I,, 

Cri CL U) 

r4-1 --i WC C-1- OD 
, 43 ml r. -. r-. %0 

15r 02 e cli 
C. i c- 141 
-4 u-) C- 

!3-, 0 .*-*- 

.4C. i IC: t e le" e IT 

6- al Ir 6, 
NO C, -0 r*-! -q- r_, - -- 

.. 00... * o'! 

1'ý - L-T. ý: ] C! - !: ý, -4 ý-q ---4 

10 %0 
1,41 6, N 0, -. 1 m 

-40 r-j ID% --1 0 0- rq') 0.. V CIO IT 

CO 0M C- U-1 r) -i 

V) NO so -0 10 U-) IT -r Iq V, C-j 

4) rý, 1-1 0 C. i b-) 0 C. 1 IT im ICI» C. i --1 (> 

rn 0% -, -1 0, r%, C. i -r-i 0' 0 -- 0n '43 0 
'-, o 0,0 om, m-) Co rl ýo 001,43 e -, 
e, 0, ý r-, 03 C-4 f-, - cm, 1- e . >l li-) 02 0 

k-. j -e lb ýýý. 04*, ', 4*' r"- 

)LC, re) 

_ý :r 4-) L. -) 00 r', C.: 3 -, --f Cý, CO r-, i, %0 !: 

U-) 0 U-) 0 U-1 00 
b-) -4) -10 N ! I-. co 0. 

- 

z 
IJ 

LIJ 
z 
0z 
N <1 

;: 4 ý- - 
zz Li 
cDU. I W, z 
uz0 
U, LJ CN 
M L-, N 

LJ- 174 
U-1 i-A ý- z 

Ir, ý: 4 LO 0 

ý- !Xu 
LL 4T LL U) z 

0 

LJI LJ 

o 

0z 

z Ld L, z 

0 IrO I'll 

; -- ý- -r m" on "" ý- 0 
Z C) Cl 

1: 4 Dzz rI. D 
LLI Li wz 
ý- CC 

-(I Ul 
I ", U) ýý 4T 

=1 W 
u cfý 

-i 
F- ZZ 1=4 

4z Lr-W -, 
uz ýe 

I<Z, ; E: 
Lul CC Ld III ý- 

C-1, Ix 0 
0ý trw ý- 

LLJ 1 

üý 
LLi C5 
-4- :3 (n £-: -- 

C-1 to LO Ln 

-A149- 



Q 
Ln 
11 
x 

z 
W 
104 

Cý, rl-I 
rl o., - u- U'l 

CO r. III 

U-) M , --I 
Do C- r., - r-j [-, %D r., - 

.............. 
C-4 0 U-1 M t4-1 f". 
ul 0 U-1 --1 ---4 C-1 !. -I -'r -4) cl., r., U-) 14ý C-4 C, 

m "r, 
L. J 

L) 
L-1- :F Uj 

0 z U-i NO 0- N N 10 C-4 4: r NO . 14D L. -I 
VI 

-j . 4Z ---' N -0 C, .0 N %0 'T 1"1", 1'-, U-) C-4 
-N N 

m 
-j 

ii: U- IT cl) 14) 0 01- 0 -4 
0 N cn. m bl) M U') 4T 

0 ON C., '. 0. U", N 0- D-1 -T 0 
L-J". 

Mj C, 0 -V N ýo CI C-4 IN P"', 0 M0 1"', 
W Uo r-I ý- v) 0- N U-) 'T C-1 C-1 *q, 'o f".. 0% --4 
i7r" <1: t4i ;::! 

Z 
Ld >- L 
M ; =i <T 

ýc =R L-11 C-D C-3 r4l r-I -4 Ol- T. 1 Co 141 r") U-) o- -r--! CD 0'. 
Cl- C-4 10 01. IN C- 1c, C-4 %0. 0 I"n im -40 N or -4 "0 C: V) -r-I U) N. 14) C-J 00 

IN 
-q- -0 to 0- '43 C, W) tql N M- CN 0 -0 M G) 'T 

CO 0 rq) 43 --1 M 4D 03 If) 4T so --q I 41 

1: -4 L, J . 0: 1 m m tz -"Ll . *0 * ** -* * - *. *. 0 r. % 

Ld -" Ld F- I : ký r.., c .4 14) m 141 IT 'cr U-) so 141.1 L") IT n ral m C-1 
-C 0, ! - r_n 
u F--D z 

_j <1 

-i -,: z U Z cri --41- .a ýý <r 

L) I CC W N 
w ýQ LL Z 114) C-1 -0 'T N M Cý- M '0 N U-) V CN M -4 IN 

Ld 174 < -r-i 
CO CN M V) b") 0 NM LO -0 *43 M N0 --1 

0 LL 0ý1 N No 44- 00 U') IT IT m U-) 14, m C, im 
r -q- co --4 1-411 N 01- 0 lc: r U-) - 1ý0 rl- IN 0 ON 

NM a- NN 00 'T CO Tý V) -03 N -. 0 M 
0 <r 'Ll-) ol rq q- 1- U-) *-0 0) ': 1'- CN, N *ýo T) 'er Iq 

:3 z I- 
0 ar 0 a. 0 

Z LLI LJ 

<1 A- <: :E 
L) L2, i- 

<1 

, %: Wl L-1 i=; 1 -: Zi ý 
,* I - 

ý- ý- Z LD L: L Li'l : a, _-, U-) i-C, Lil C, U-J 0 Vi C- Ll-) Q C) :) L-) , -D 0 
, Lr ,D -;. ý- C. 1 C-1 ! ", . 11) 'T 'q' T) b') *-0 %0 '-. r- CO tI- 

-A150- 

Ce 

hl 

z 

UI 
LU I 
z un 
0z 
Na . -- Z 

z 

0 L. -I LLJ Z 
U C: ý Z C) 
W 

LL a, 
Lij z 

174 
CC U 
1. -4 LJ 

LL -a LL 01) z 
0 

wu 

L r-I z 
Z Ld L. L U- z 
U, 

-i 001.1 

LO " ý- ý- (n 
z LO Lo 

C4- DzZ Lo 
ui wwz 
" CC: Ct 

. er W 
LO 

u00 
-i zz cc, 

UZ -4f w <r -T 
w Ce Li Lli I- 

Ce CL 0 
Tj 04 CQ 

LU 

L. i 13 



r-4 C, 

C', 

49.. 

N 

Li r-' n 
. 

Ou r Q, 

C. - 

0 '40 0. r" 

r-j 't r-ý in 'o !n <z 'cr C-4 0 
F- 

r i. i 
Z 

E5 r z T) 
r1r) -i ex 

ý - C" LL 

. 

' C 1C - 00 0 U-) -! D C, u-) m. --, 'q- ! -, q. ý- "0. -: ý ý 
'1q, L I C. D LL 1 ; M '43 0- i, -,: -0 o -. 4) -q- co '-i I,, -. .ýk NrN k -4 Ui J 

z 

Z Lj r-I 

' 
0 Cýl %T CCJI CD z 1-1 .. <r ý-ý -C 3% 174 --4 C", r4l c; .,.: D r-I Lo ( C. 

-D -, D - z 4 0 C. - ': l C'. ý L. - on c-i C'... 
- 

ri i co 
' 'I 17 A I, 0WL 11 Ct :30 Ol 

Z 
L .. ' W -71 z C-I C-rl z U. - Oe z C. L -I-, >- Lul I; 1- L - I-Li C 

!:: I M L -, N <I: Lj Lli CC Z C., L-1 
LJ 

- 
! 2-1' C <-r U-) 

- 

M. 14) CO C'. Iti- CN "T fl-I 
IZ U) 

J: Q 1 1 L.. -' co 'o. -%: r ý: r o' i-, C... N. 'o ui '-i u-I ci ,4 1: 1-1 C2, - 
C. If ; : Z., -3 N U-7, C'-. t' -r-f C.: 'T CC' -H ('-J -1 %0 : C: ý' 

1:: ý U., 174 
W, 

%0 D) ---f al C-i Orb. ' Cý- %C, U-j 0 U.? so a C-1 "'N IT C. " q, INI CD 
0 r-j U-: C- %C" 14ý C' LU W 

F, j)ý. 00 LI-I -F 
fx co =1 ý- 1 ýc -- (D z Lo Z 47.. Z Lal L- Ll- Z 

w 

C: -: l -i C-e: Ld ýqD C. F- ý- m m ý- 
LLJ ýQ 0- (11 0-) co " ý- ý- IU) 

Ld ; 7-4 c N Z Cl 0 
I 41ý 

7- 
i Oý M C-1 N r-. 1-.: . 41. 4 lql C-j 

.. 
f 1, co S: 4- z 7,11, Lo 

mZ i 0) N 'ýo C-J u) -'--4 iý' '0 "C 0'. , -1 b -j C-j LLI L-11 Ld Z 
4-') U' 'T N U-) C '; T qT 0 1" 'qr cl-I 

U- 
-i 

C 00 LP, <-r 
0 <r i In ED vi OD . -C -q- 'in, 'ýr 'c- co -j 

C-1 I-n ýn C Z L-j " 
-4 --i 

tlý 0 
'-'4ý 

'T ý". 
-i %0 ---, 

!"4: "" ; 
1- 

' '-: M - -n 
- 

LO 

z --4 ! M 5, L-- - M LO t -: 1:! ý 
z 

0 L; Z Z Y- 
Ln *-, iII ý- .- L. 2. <r or 

ILr IV Cr C "- LJ - L-.. LLJ - 
x L! 12. - <Z 

-M 
H 

E2 ýx 
- U. I ---. ý- (r; :: ý % 64 

ý- 

12ý Z 
z L. L. 1 L-i uj I I I w Lul LI-I i 17-. L. 1- clý 

ui Z- 
Cl m tl-i IT IT U-1 b '0 r 0, 3 Z (n 

-A151- 



-40 li C 

42. 

C. " 

0 

'r- Z 

F- c) E. 
r D. 

z 

Lj C! '. 1 

W U ýl ! Lr- 2- : T' 

(D Lli L-i Itz :3 0 

z I- 
I'D 

z 

L-J 

LU :z 

L 
L-j 

- L"! -! * ý- ; - .:.. - <E 
z -C 
er 

OTT r 
U U-1 -4: 1 C, 

W I: Q a- IN 0.1 

r-j (I: C-1 

Cl 1, -I 

ý- Z E I 

u 
Z 
:3 F- z 

<1 . ..... 
Ld UC 
ot: "I 

13ý Z U- 'j". ": 
LJ 

Lj 

;E 0 <1 Uý 

-r'! 
' 

h-l -7t 

IT, 

0 Cl r ur 

b-I 0-: 

+ 

0 Cý- -Ir 

r! U --I 1ý- 
,1 r". -Zý, 1 -0 

jr 
c". - "z- 
N.. i. J : 

.*.. 

r. -4 !)r: 
0. . Ci:! 

- __J I" i'. J 

U-j 
: 1.41 

0 vý m U-.! C.; 0 
Cl 

1-4 U-) 0) lrlr b-i ID G-i IID I'! -' q, 0) 
0 V) N00C. -I, ol 

LQ "o : ýr L 

r, CO 

z 

Li 

Z0 
Cl 

h, 

W 

L-1 
z 

i: <1 
A- 

(11) z 

L--, Ld 
r m t-- J- 

6- 
0 Lo 

i, i 
Z U2 LL L 

-. 
z 

-I 
cl 0w 

i7e' 

.. - f-1)(0 

ýeT U., 

_j 
4C 

LU 

LID 'Y 

Z* 
LLI 

L-1 ly- LLI "I i- 
CC 0 

L. -J' 
ui IIII! 

i I: t 
LA-: 

r, - C-1 C- U) 

-A152- 



L) 
Ln qw 

H 

C?,. 

C, N 
C., -. No 

L, 71 
cl-i 

0'. - i. - 0'. 0:! j 

r c:. -i 
- 

'0 
N r'. N. 0'. C0 

1 Ci cr :: C: - :: 

o r'. -i 1 C' o. c. rj iC 
1 I-"J " r" -. i -ir.: N 

U-! -o f, -. ý, r 
4. U.: ju "T P IN --I I-l , 7. r: 1 r., LI-I Ll") 

_0 CrIl 01% N IT Q- "n 'T Cl 
* M "'ý:! , zfl- IN C-1 -. . ___f 0 -T ---I C-A P Ll') r.: I -. Cl 

Cj KI ---q LLJ 

<: 
ui 

: Z: 
0 U 
l7r' V! z 
IL WI 

: z: tqj V) C-1 -, -i 
Orl 

-i 
"T 00 V) Co 0-. 

= 
_j CC UL 1-3 LO. - U-i __o 0 140 IT co ý_i rN N rl% NN 10 L. J 

<1: qw. Cl r-i 'T 0 U') t-1) N --- - I. I 
L. W _j 

Url L_ CL z re) fD z r-r) 
z - -4 C, t") 0 'ýo M, U-1 0 CO C-I '410 -0 M C-1 L") 0- C-4 W 0 z 
LIJ a.. 0 i- CO r4_. I N F. 1 -. --4 CI,, F-I r. j U- 

.1 
on N -1 2. 

17: 1 <: C. 

ý: 4 

L 
ID L! Id ff I U CL Z C! 
Z rf. ) i T: Li Ld izi N 

LJ L- ý, -i L_ 1: 4 

-C < r1 40 00 D- r_rrýl '01 lq- lLjj 7-1, 
Lli Ct :: Cý 0 !:.! Cl -43 "T Ir Cý- N. N r-, -41 V) ---I V! -., 0 -4 1, -1 1=4 1ý--'j r_-i 

, '-" 1*1-r <_r b-I L_ .0 IN V) C-4 -q C-11 'T 00 _-4 (N -4 ý4! U, 0 N L 
IX4 L. 

. 
'. -I i-i -3 V) -4 M C-4 Cý- !> -0 b") 0 U') Z' Cl 01) "", L, 

-1 
-j 4T C.. j U-7i LL <r LL r.; -! Z 

1=1 Ld 0 C-4 U -, 0 r4, j 0 
w -7- - L J. Z -; n '4_) ýj N C-0 0ý, z: LJ, ui 

_j 
(: I I-_ -= m 

0. Z 
Z, Ldl < 1: LO Cl 

z LLI LL U_ z 

L) Lij -1 00 L 
j :3 !: _I' iý_! 21, L: f 

_ 
U I EE: LJ -0 

ul IT4 0-1 Lý_ rel OL z (D Cl 

LAI 1=1 <1 1.4 
0 (1-4 _10 C-1 U-) --i C_ so -P, 0- r-4 h! C-4 

- 
0 674 -71 Zz ý_, ) 

A C: ) LL 4 0'. U-j -4) C*l -rr N U-) 0N lq- IT N 0U ) rý_, It LJ LJ W ,Z - - ý_ z :E 14) 1 col Ll') m- - .o . 00 600 
- 

rf) ý_ CC CC I: r_ I_-J, 

Ut N C; 'cl -N U-) C1.1 . 4j, ql- U') q, C. ) U 3N 0 "T LIJ ý_ ý_ : ", 
LL F_ z -C, rl cl N 'cr sa -A 'T IN 0 GO 

_j !: L U) En <E 
0 <1 V) ! U_ 0) r. 1 r" C-i C- C. 4 N r-4 14 ý-! C. 4 D 

L) 

z 7- :3 _j 

- 
Zz IT4 

m ý_ z a L J " ý-f 
0 C 0 =% L) z 

LLJ 
:z ie 
-x C a 

174 z i, ý Z0 
111 IK 11 LI 1 L 

:z Wl F- 4- 111 - x Le cl 
<1 m 4x = 12ý (n . 174 ST4 
ui Ll Ll 
IX <r ý-i 0( Dr, 

: kf LU LIJ 0 
U, W 1=1 i "-r crý _j -, - 3 -1 N 

i- r 
WI F- 

Lill LD I:, 
0 
1. A 0 U-) 0 U-) 0 U-) 0 U-) U-) 0 ' 

-, ) , Cf C! -, Ln En 
L _ -cl 0 --1 -4 CA CA M n 'T 'T U-) V) '0 '- 0 or, 

-A153- 



Q 
in le 

x 

P41 
ýl 

r". V, C. 'T N. 

" 0u C-1 I C-0 IT T, . ai 
0 'IT 0ý -Ii. Ir cci N --q C. C. U-1 C-1 Cl '): I . Ori zi 

r) 
On" 

U-1 U-) 0 t4l Cý- 

r t7l, 0 43.1.1 

t7r, cri ý- 

LL. -ý: Lj 

r-l r- U-1 Ls') r. -:. ) r1l U-1 r-I 
-A 

0- M U-) t, ) M 

17.11 
-1 

<: al U71 -, 0 0 U-. 1 C-3 C- 4ý4- N "T ýo 4: r V) 
---i 'T 

= 

-i '"ll, LL 140 0', LO -0 C, -0 -T 0.1 1-1 r, ý, N r, -. C-j C-4 -4D 
ý- 0a , X, 1-1 ý*. - r-j -T -T 0 1.1-) M IN Lr, l L% 1- 01- -cr GD r-j N 

---4 
tq-l 0 

z (: 7: r. 1 0. -4, ) r"I U') O: i r-I N, ) ýo C. ) r-I U-j r, ý- C-1 co 

LIJ rrl C-A N so ". 1 -N U-) 1: 0 

CL "T 1: 4 

0"1 
a,: 

If) U-1 U1 
Z' ý- 1', 0 . -. 

- Z I .I-, - 
Lj 

Z 1- 174 

-: T. <I: 2 V; U-) PC) U-i U-j CO N lil IT N U71 f, ) 
Uj ::,: ý: 0 L -. I Cýl -T N N U-j fl-. r-j In_ U-) Iq C-*l N. . -0 IT 
Cr: : Ix <1 U-1 L- I-- -, -i qr M V) q- N. r, -. C-J --4 4) 0 ul CC, Ir r". 
O-Q t'.. LJ Cl r, I), C-4 U-j -r-I U-) -T 0 U-1 M C. 14"; Ca --i 'n- 
1=4 1 0 t4l %4) a.. 40 IT C-4 0 %-0 

M Lj 

<1 in 

_j 
Z 'C 
<-r 

_j 
-3t ID :z ll: 'l Z 

Cr " -, T 
U _j 0ý Lul -- 0 - - LLI IX4 CL Z 0) ýct U-j OLD 111 00 C-i U ) -T C. I -, 0. 

(D C-1 C, 
- 

0 r"-, -f 

0 LL 0 0.1 oll C. 0 0 0 G. I N 

F- M r --o ! N. . 4.1 , **ý ý . . *. 0 
- 

. . 
LJ C., 0 N w) so It u', - U-) Cý- 'T so U 1 r-, PO 0 

-j ,j0 PJ V) Ln- . -C. --' 03 Li-j M "D W 
crl r'. 1 C. ) Ci%- r-j 

Z 
:3 z i- 
CD < Cl a Ul 

.. F- -". o 

u L) Ll 
ý--i C71 lZI 

Mr bI z 

LJ ul 1-4 1 <1: ce-, 

to Ci's 0 ij-, o. Li-) CD U-) 0 h) 0 U-) 0 U-J C-) U-1 0 0 

44 C-1 NMM "T "T UJ D %-C, "o r, r". C) 0- 

-A154- 

Ld 

Z 

ul 

Ld 

z U) 

0 z 

N 

174 
z z 
0 LLI L-i Z' 
u :! ý Z7, i-! 

UJ Ld 0 r, 
-i 

U) LL N 

LL ý: 4 
Li z 

174 IUI 0 

LL a LL r1l) z 

LJ UJ 

cl z 0 
z 111 LL LL z 
w !O o uj 
Ce- -Y 
F- 

F-I 

. 4: - 
LO Co 

_--I 
z z 

ui ui Ld Z 

CC 

<L- Ld 

-i 
:0 Li 

u Ol Cni IY 

-i F- Z z OQ 
<E 0 -. 1 ý-i 
u z 'I. ' I 

Li T I ;! 
LL-1 IX Ld W i- 

C-1, cz- 
X4 C-i 

Ld 

ce- 
L. -I C5 
=; - :z0 --1 C .1 2M -f-f. Ul L) Li 



0; irl ()-I 

H 

CC. 
0 V) 

in 

r-i 41T Cý C. 4 (', I C 
LI 

0 10. ol 'q, < i P. 4. -, ! ". I- %: L,: C'-J C 

C ! "') 'ct C; b -J C-D U-ý -5- C: N 

U71 U-! 

r%,. 0 Cl r 

b "T 0 C., 
IN. -c-r Cl 71 

7! 

L 

0 Z Z U-1 
z 

-i Ct Cj L.. - r, ý, CN - C N. 0 f-- I- <T* 1.0 r- 1.0 -Cl C... r. . 00 C) r". 1 C... - CJ - 
Cf! L- r L-0 C. 4 

I%.: _: -C - +' *-*.. *ý 

ý * z 10 C, N It C-0, -. -, V: ! 4) CD -0 C. z 
Cýý' <1 43. "0 -1 U-1 0 "Zr r! Vi b"I U-" C. ". r r 

J 0-1 v-., - re.! n r-j r-j r C. J C-J 1-1 
CO W., 

z 

Lj z 

ce. z0 

LJ L. U., "I C. N 
If I- 

L-J 
<: 4: r '0 C ? 4-! 
UJ 

-4 'Ci --j CN 
C-1 0-1: LI-11 C? - -ýo -; D %-3 C-, r-,. 

: -L-: "T 14", ! 
-: -: -0 0 01, - CO -ýD aD -. 0 44- IL:. -: 

Lýj 

UJI !: Q W. - (-. j nn 1471 IN r. -. C-j N0 lc: t U7i ýo 44, Z 
(N 

14) N rg": 
-r-i 

M 
4 b-i 

lr-r 
L 

-1 
Ci 11: 0, CO CK 

0 z 

I%.. Z 'r, Z !. i I. -7ý* A- 

3 C2, z 
Cr "r 1-. 

Ll 
-j 

clý I-I . 1--i U-; ý- F- T= ý-- 
Ld ýQ (I Iq r". C-1 F- 

Ui1: ý (I rl-j [ý: l Crl 
L w -43 -4 co ýo O'ý ý) C-1 C) 'cr C-1 1: 4 

0 U-1 L, t"i - 0 -rr N. -43 Li Li L-i AZ 
0. 10 M -4) IT 00 '44, -4) M --4) C:, L N 

0 UL C. --I CC -%T U-1 C- C" C- 0, CO U-,. 
_j 

rq", N C-4 Cý, r 

- z l-, iI1 -1 3ý : ': 'ý Cý, 0% ý-. ý. --f -IN cl, N N -r-" -, -1 : -%, - N. r4 j 0 

=3 ý-- z -i z 
0 

<r C: C 

: ýý i:, ; -C it.. LJ; C. -::, < 
4x X- 

A. - 

W : *! ý LL; 

<r, 
r L 

U-1 U, I I 

M 

U-) C, L, -) 0 V) 0 L-; 0 C, 

-A155- 



> 
H: 

z 

431 

U-) F, -l 

0 ýtr -4) 

ol rqý 

Z ": 1 + 

z- u7i 

fLe <: ýý .: z .. 

- 

U-1 I--- : E, c-- 
z ý--- . 

-: 
- 0 z 

<1 <-r C-1-11 
L:: f - 0. LJ 

77 C. D 

1: 4 L 

-f cl 
Lý E5 Q'i ý- 

z lz 

<1 " -C C: 
Ld --i Vi 

Ul IY4 Cl- -r rl. 
Uj 1: 4- <I 

0 LL 

0 -(1 ri 0 11 
i z 

71' 

Cr: C 

L. 1 JL 
-1 1: -4 

0 
C ciin 

1171 (. 1 

C, N. IT 

V! 

(N N CO r-. C-4 0 

- .6ý. 4. ... * 

---1 *1 r 4T 

c: 1C 
s'-. ._ 

Ij 

41 -::: Cm rq Vi 

C-J C-4 C: I-- 

C-1 

'cl- 'T -- Cý- - C'-' flý- 
IC Cl-, CC. -.. -i C-. 
Z? - N C- C" C-:: 

%0 C-41 

al -ý Ol - tl'i 4. : -! -: 

U-j C-) It C-41 

C, U 

C', V) 

C.! "N' IINI 1"! 

q 
"0 1 U7.: 03 HI -4D -. N -q- N Iz :4. ý 7--1 C'.. 
r'. 

_,; 
17: - JI. '. LV týý 0 N. CO I's 0 -A) 0 -4't ! ', 

ý -C, - C, 

C, v) 
01- (1-11: Yý. N 

ccl i) C-4 1-4 ýA N -43 00 C-4 
r*-. -4) ir-I 10 L., -) U-) 14) C"-41 so P--. ", -I 

C-4 N C-11 Ict 0- Ct, 1-. 1 C. ) OD U-) 

00 -ý --: ;,. I %C. -4 Co L. -: --, - --) r, 

w 
- 

0 U) 
t, ) fl-i -, 4T V) V) -C; 

Z 

E 
Ls 

LID N 

! 71 
Ll 

z W! L. 
- 

z 

Cl 
Cl 0 

C4 ZZ 
wL 11 LJ 

ul 

: 
-: 

-o er 

c C... tý ý--, 
uz ie 

L. j LLi 

u 112 

-A156- 



oo 
al rr C. - C- 

..! "" - r, 71 "! m C-4 C-4 ! 47! t"ll C-41 r-41 -. --i -. N (1.41 1 ý. n. t"'! 

131 

100 'T 'T ,DU -0 0-1 U 
C-4 

C t. -! ITI C-1 ... . . 

U 
<: 

! -.. M .: - I -. C! 

LD z 

z 

- L, J Lýj 4 z, c, ý- 
Ciý -C -: -- I=i 

CO 
2-1 

12ý 

<r -: r :3 Of 
Ld I: r: C, III 

LL 

C-4 LLJ -r 
UI 

-T 
L-11 I- 

z -C 
F- I C CL 

U --- ! I- 
1 :3U U) 

-ex ýý <T- 
U -i I: r_ ui 4ý W) 

Ul 114 I'l Z N. 

j 0 
- - 

<T 

UI 

z i M :3 

:3 z 

Ci C0 S Cl I 

r z CD 

10 41 m <-r r ft. =: 
LL) L) U " ,- x 

H LZ Ull 0 
.. . 0 IY4 TZ LL 0 l 

z ý-q -, * 
w UJ UJI 1=1 ! *, r 

-r -7- 0 j, I 
f- 1: o a- 0 

(1-i M C-1 
NO ai r, -. r-I 

-4 C-4 r. ̂j --I to al mi U-1 r-J 
'T CO 0 NO 0- L--; 

q, r-e) N r-I C-1 r--l 

LrIl 

No NO ri N co it --I C-4 ý-, r1ell cri C.., N 0- UJI 
'. 0. -4 r-I C-4 CO 1-4 'j") C.,, - -0 14. ) '0 Cý- 0., 

-N m 
,q r'l Lf) cl 0M 0: 1 Oý, M -0 0 40 4T U-i N 

IN, cri M Oll N CA rl-. N T'-. 0 IT C, LI-) 
.0 Iq 

-r-4 'ýr .0 -6 . . 0. 0 %, C) ('. I ('. I U-) LL 
NM -i to N I: r ýj .. 0 . Ll) 0 

.,: 
f 0- T. 0- --4 --i C-41 r) C-4 --I --i -4 Oý, C-3 N. 14J 

-r 

0 

w CL: 
F- 
(Ti 

, cr CO C-4 0 CO -0 14) 0) 14) C-4 03 4T C-4 0, 
- 

4T 0 -4 M 10 -. --4 .. I U) 
Im --1 0 IT rl-. No 174 

0 10 m 10 Iq C, 0 Iq ýo ! ") 10 0 U') N 
0 os 

12; 0- -4 C-3 IT b) Cý- 0 Cb. - L") IT co -4 . L'-, <r 
cý, r-I 

0) 

wI 

Lj 
M ýe 

0 U-) U-) 
4 ('-1 C'-j ':: r Ll-.! L. -! Iij 

11% 

INI 

z 

V) 
LLI 

-i Ln 
z 

.z 

z 
Ll W. z 
L:! ý Z0 
Wl C, N 

LL t74 
" ý- z 
1: 4' o0 

Cc U, 
Url 

Ljj L-1 

z 
LLJ L 

-1 
Cl C! 

7- 

z0 LID 
Dzz 

LU Li 
Cr-' 
Li 

I.: _ 

Z, Z 

Z0-- 

Z- :Z 
LLI 41 Z 

w üý LL) - 
1: - clý '- 

-r 

z 
I. 

0 

1,1 

I- 

0-CI 
., C- Lr) ýý L 

-A157- 



-i li -3 --f NCI r-ý L, -) 17;. l 1-: 1 -t -4 
CO 0 NO q* 

N co r" 4q- 

-q- C'-j C, - r". rj r-. -r 

, q) V) C-4 0 0- r. 4 !. -I CrI 
r-;, j Iq Pq Pq M r. " 

H 

z 

0 Cl 

0- U n, --r U-. i N r_l- 
C0 -D) 0. " N q, C: 

Co 1-11 0" -i ;. -, . "o 

S; J, --4 

Z I'll 

. 1: VI i- r-j 
I- -21, , --1 

0 z U-i N C- IT 01 0. - cl- N ýr N al r-I 
_j 

. "1: 00 C- COI N- ru- C-0 
LL tq T-q 'I-t 

0 <r cl N -, 0 C-4 U-.! 0 
r CO -i b 
z 
L. W, 

rm r-I c-j c-.. - -qr r-, N. -1 -. --4 r-j r-j C. " r-l 

J: ý: < -4D C4 

ly) r"i i Ll M3 
lz u i 

ID Ld U1 C-ý IýD 

<: 7ý 'U. 1 -q* IT cr "N -IT 0 U-) U-) 
L 11 Cr :z0 Ld %-o tl 'j-) CO r"'i -0 '1 ! ý-- V- 1", --ýD r. -. (Z-) 
,,: e <r Irl "C- L 0) U-1 ri 0 N L'i tql 0 -, o 0 N- Cý- 
,: Q CL L ML 143 N r-j N IT 7-1 

n0 
--- 

Ld * 0 . . .. . .0 . 

i74 
LJ cn r-j Pl) 4q* l'-, 0 U) 

-, --i 
U') 0 !, 

N 
li") r) r-j 0Ui 

w w N N t4l C-1 k-. j 

! I: D 

. %I i, i E-71 z ý- : Z* L: I , "r* 

f 

Ti z 

L) -j Ld IY4 CL N 00 14) C-4 
' 

C'-J ýo lyj C-4 

L'i 174 -a M F-, -40 N 10 U-) U ) so C-1 "o r, C-J 

' 
. CD LL C: l co NN LO I' Cý- Cr- IT co N CA co ) Iri U 

4 11, ( 1 rr ce 0 ri b-) N -0 N r-11 0 M C-4 "0 N 
- 

U-j . ý4-1 -0 CN V) 
LL i - C4 U-) co rq -. ý) C-4 -I C. J 0- --1 1 

:,; C ! 4" --1 C. N 
- 

o 
C-1 C-4 

. 
1141 10- M N C-4 --I T-4 -4 -. --1 -i 

1-1 

Wl 

Z 

3 ý- z 

0 4x 0 -_-t 0- 1, 
z 

L 11 F- L) L) F- 
ix <r U) 0 

Z LL U-i z 
ý--l Z w U. 

WL 11 1: 4 1 
r. -I- C) I-JI 

a 
0 
Z 0 b-) 0 U-j 0 U-3 0 U-) 0 Lo") 0 U-) C- 00 

F- Z ED ! - <r c) -4 4 r4 6 m m -T 14' b') U') 0 --: 1 N 03 0- 

Ce 

Li 

U 

U, 
Li 
z0 
0z 
N <r 

ui 
LJ Li z 

U cco: CI 
Ld . 1-1 cl N 

U. 
LJ ý-q Z 
:r1: 4 (fl 0 

CC U 
LJ 

LL -C LL En z 
izi 

Ui Li 

! 
--D 

Z Cl 

z Ui Ll- L. 
-z 

U-1 
-j 

00U; 

1'r, l CC 

ý- ý- m -r ý- 
ý--l ý- i- 
z00 1: 4 =) Z 

41 
0 

w Lij Ld z 

CC X 
<r LJ 

-i 
L- Le) U) 11 

Dw 
u Z: CD 0 "r, 

I L-- zz 
4T L! ) i-ý -I 
uz 

w 
LLJ C-e LU U, 6- 
m ý-- Cr_ Lr_ ýzl 
I- V : ý4 :; ý ý- 

LLI 

cc 

LLJ 

M 

-A158- 



D r r. i 

0 C-I M. L: 

C; C 
"S 0 c C-j 

0. 
- 

1'-) Cý- r 

b 

U, 

N C?,, 0 V! b7i q- Cý- 
CO *,; D P%. U 'T rl,:! 0 0 C; r, -. 

0 t, -! 

c- r C'. U Li 

0 C..! 4ý- -0 I'D N 

0 Ld, 
L2.. 

0 z Z 117: 

V) ! C 
U-) U') C, C- C C. - 

LL. CL 

LO I), -T N rl, r'. C, cý 

U') cl, "T C-.! C 1q, C-- 'J7) 0 U-1 U 
-7! " ri r4,. l -4 Cý. Ct* Cr 

L. J 

LD L-1-1 Ct : 71 0 0Li W. 
Z z U !: f z ! 7ý 

Lj '7, 
L-! L. 

-I 
cl 

LO L- N 
-CIr <I: 
I1 11 Llj U, ý-A z 
C-1 < < V-1 q- Cý- U7! L, % - 

ý--i U; 0 
04- I: -: _ 

L-11 0 OD 0. - - C- 0" M CO CO V! C. ) Cý P -. -0 C: In c 
-rl 

Ll 
V) Un, N", *, 1 0 C. ) N. 11.20 C. ", CD 0 LJ 

1: 4, L-1 I: Q L... -r 1, -; V-, C-4 %il r? - Co -, %0 C. -I 0 
IN 

Ll-) ! w7i -j_, tq'l' L- <: L- U-1 z 

0 C". J %r CID . '-J C- M CC; V) r, C C) 
LL 0 J CN C. " 

-- c Lo 
D 0z 

zu L- z 
- - 

-el 
" C, cý Cýý Cýý 

U -i C-F, 

t-I 1: 4 <r IT 
Z 0 Cl 

-T- 0 i -ý-l N ('. 1 -, 0 q, 
.4 

:D z 
ý-Z- 

0 

U-) 

U-. % . 11-D LL V) C) 'CL 
L. L. ý 

z 

: 
U-1 

Z :3 N IT L; 0.0 

T' 

I . - - 
Li Cif 

L'. 

c 1- 

L'i LLJ LAJ 

Lij U 

0 
- 

C- U-; C. C, 

C) -1 -4 N U"' U 1 0) C- :3 

04 
r- 
We 

-A159- 



-r re! 
C, CO 

.0 
C-i r-. 1, 

C-4., 

L r-o 

rl: n r, Nk<M ! "'. 
.ýr; 

q- 4q, 14- INC, 

UC 

, --. c' 44, U-1: 
ýo CO b C, 

C C. CN c, q 
' 

b 

L-2 
<T CD 

Li 

Lt 

wl 

:3 L-J' 

<z 
' 

-k- 'i L! -J Cl 
, 

0 C-4 LIJI 
0- - 

I : -r !: ') n-: .,: -i -, c pe: V-j V. -C ý -. .... 
-, -: I-, .. r ": 11-: q, j z 0 4) 'C' - LD 

- LU 
-,:! - - C-ý- C, C, z 

1=1 Lil -ýo t Cý, 

7! c-, -. r `, ý, IT MMN 

Ll -1 :3 

<r 

10 

L 

L. - J Cý N 

<1 U-) 1: --i 
L: 

LL D 'v., - fin 
.: 

N OD C-4 C. 
-I 

r 

L 
- -Z- C. - Nýo !: N n 'T "ý 0. . 1.41 ,, rý -C L- <1 L. 

- 
rn z 

LLI -r 4. . . . .. CD 
j N 

Lr) 

-F, Z 

t-. t 
z Ul 

<7 
77 

u 
-1 0 P- X = - 

qr L) 
Ld 174 (1 z CI U) 
:c 0 r4) IT IT CA V) ! I-j C-4 14- 'T (N -4) C4 Z 

-4) if) N 0) 0 C-1 IT 'T C-1 C, C-1 ('-j U-) Li Li Z 
U-) CD -A C. ", NM cr,! r" CL L: - L! 

U- <T* 'LJ 
0 <: U-.: r-71 P3 C-4 01- C.: 11, CO 0 M q, C o- 0 0 

-j f- L 
Lin -0 

Oo 04T -33 14', n <- e--,, 

CN C.! 
,,. 

j r, 'ý rg", C-J C-ý, C-4 0 
-LI. CL 

Z 7z 
< r 

- u 

ý4 Li i- W Iz <1 IZ 

<1 =1 c 
A- 

L 

L) U. ly- C-r' C. 

1=1 r LL U-11 CL z 
z 

ý--4 W 
w 

0 
ul Lij C4' x 

4 
Z, 

z 01 

0 U) 0 VJ 0 0 Ll 0 

UI 

X0 - 

ar -r-- 1- LN C. " ri I'll IT ; -, -. --o 0 r-. N :3 Z- L, *, C 

-A160- 



ý. j U71 C. ) am r) o Co'l rl 
.............. 

U-1 CCI al ai U-) C. ) ILI-! b-, -'0 ! -1 

U-) C; -! 
7-1 

Cý! 

r; ri (N rN jMN rl i 

) 14 

n i-! C-1 -. 4- --ýD N r-l u a, a. ! 1XI C-4 Cý'- wi Co. rp ccl L, -j r-. c- 
C. " F -'T P-0 11-1 r-, 11*1.! lq- r1i U-1 ! 'I- IN. 

Ce 

Ln 1.,. j 4zr C., I, l K .1C. J 0, "0 rl-I I'l C. L 

U) ! -- U Z 

C-4 r"', IT -. --i q- T-i ; -'r! 'Al -. 0 ,,. j C --4 IM ý: i z 
rn -j 

-r-T C. -I -1 lu U-) 0 (ý- 0. r, -. !: ý. -4,1 --, ý,. 1 ., o ; -ý. I- 1 IN . -. Lr! 
-... -j 

C-' LL U-, IM r4l -T u 
ý- r-: 'T 12, jzJ 0 . .+ * F-,. 

--j -4:: -, ý! . .. . 0 !. 1 1 

cl ILL. CL z L 44- '. 0 r*-.. 

U-! No -: -i 1171 ON IT rl"! C-4 Cp- U-, 0 z 
0ý1 m "N --- all lql Z 

z 

ril 07! i I. 1 2. z 2, Lad 
L J L-I Z 

Ld ILJJ I-, " U 21 

Z I- Z Ld' LJ 0 
1---i Ld >- UJI ! Wý Q0 Lj- r-l! 
ýý Z F- 1=1 - JE ý- L al 

<1 <-T j, Y! 
. 
1.4 4D 0- jl-! 40 U-,, Lli ! --! -z: 

Ld t7r' _., 
0 W Ct'.! L-N T--ý Cý- Cl-- t-1-1 Ocl OU U-) 0: 1 0- N -, CI :, M M 1: 4- U) C: 

cEf <_r <: vi -i -r-i U-) 
IM 

M C, CO 
IN 

U-) 0 IX, 0 ! '-j N L: c U 

;4 Lt! U71 --i N -Jo 1q, C--'l 7--1 NO 
! "41 C, U- r4, '0 Ld 

Li- <L-. 

N 4T Ol r 
-1 

CN M C-D U 0 

c-, N 0) C., N r-. 1 C-A Cý, Z: LU Li 

<: z Ol 

(. 0 z 01 

z LLJ LL- L- Z 

Ljj _j CD T! LLI 

-i au :: Lf Ul cjý L- 
-el i, -i <1 i- ý- m M ý- 

- U 
_j 

"r, LLI 4- 0 W t-4 U ) 
LiJ al CL Zb 

.1 
U-1 I- -ýo r-i r-, '0 %0 N C-4 -, o -T Z0 0 

w C4 < 4 U-1 C-4 -T C-4 Cý, ro- C-11 'T C-I 'T 1: 4 DZ Z CD 
m 0 LL - co U-) N -0 Co 0 0 cri -A-I C-1 T-4 -r-I I-Li ui w z 

f- ;E r re) . o- - - . . 0ý 
- 

. 0 11. - !:: ý 

-I*, Ll 44' cl" T-4 0'. U') r-O 0, 0 C'., - r"i U ) C- --4 1), - 0 Ld 

LL iu --i -cr 'o 0 V) -4 --4 --q U") 0 -9:: r U) C- V) cr; <1 

0 - < V) i LL- 03 -4 --4 IN N M -T M, C. -It C-4 "T D w 

Ll i LLI u (D 0 CIL, 

Z " ! m -1 
z z 174 

:3 ý- z -a LO I, -q --i 
CO ccD :3 Ur II u z :; e ýe -j 

u sm r z- w -1 
X LJ 

4x 
Ld 

4T 
r- 
IV C 

ul 
m <I: 

.4 IK 
z 

Ul 

!X 
Clý 0 

LLJ ! -- lu u r- 
:; ý 

x 
<_r 

- 

Ul 0 
LLI I 

14 1: ILL b ) 
. 4- 

z I 

, 

Ld 

I Lij 1-.. i r-. I <1: C-, 

Li 

- " 
Z- I 

- 

z 0 
- - 

U )e , u c Z I Lri L j 

"T t -, ) -4 ýq r-j C-1 I-) 'cr -Rt U )L ) '0 -, 1 r--. N 0) 0- 

-A161- 



N C- I),. U-1 co M C-. U-) 0T CLI! r". 
b7l U; CCI 

L17.1 C. -. 
- "T C-': so N C, 

LO 1- 
ll'ý. j 

r471 rel C-1 r.., r-i r.,, P"i M t-! rr., r) te! 

SO Crl 
--j 9- T ý. -: P- --- . -. I1 14 14 .-. 

r.. t4, l 6 C, 

t, "l cl, 
- 

17-1 Cý Z- 
r. 

f 111 14" r -I' r') 

r'. 
- 

cru -V C. ) rý'! r. "! --- 
t, -I b-l C', I C. II 

It: 
UX 

Ll 

M 

Cl : 3,1.1 

LL 

., jj 7Z Ul 0-, V! U-1 ol- . 
U-1 C. ) '. 0 

b7l ! 47 IZI U-! N. 
Z, 

-. %.. -r-i U-1 ---Cl ---i Ln C., -, ýC: r 7--i týj r", N C, '14, C', U-1 (:, In U-1 1-1 7- 

: 4) T CE V., z r-r. 1 -Z, - L--J 
- 1=1 F- . -. ZI U"! iýl i 11-1 z z Li CC L, j i. i -! 

jL L, .z UI Li W j zi -: ) CL r-: [ _ Ci N UI Url U N 
- 

Vi yý -q- 4.! -T uj F- z Uj : Eý z0U C-11 m 10 0- N C-4 11-1 
, 
1.1 co X 174 (Jýl 0 

Ix C --ýI: In L- F- vl* MN t"'. - 'C', IN C-0 
- 

CO ca T 0- v I: zf u !: Q CL LJI izi C- U 1 r". MM ('. J T 0, -: r 0 C- - P-1 uj 
Ciý !I. I 

- 
... 0... .* ., LL <1 LL Le) z 

rr ý4- UiC. Q. (D C-J b-) N e_, q, 0- 'T C, ai -, Ci U-) m C, 0 L-i m L, I j- C-4, C. I C-4 C-4 IN 0% w Li 

- L- ELI z" ý- 0 . 
ý_ P- ý- 

_j zL 
-1 

-, T- x z Ld LL- LL z 
Ll 

_j 
C. C) W 

1 :3 : ýC: Orl, z U- 
<: -ýr 
U 

_j 
Cif UJ 

LLI SýQ- 1ý- Z Ol m 0, "o r-j ýq- 'T C-4 r') ? --I C-4 -,, - , -ý r-I '0 Z ID r-o 
Ld 1: 4' <E 4 -, o U-1 r-l Go C-1 -T -r C-J CD 17.1 V) 174 0zZ L0 
M0 LL C., In ccl --4 r1 -4 111 --i N Li 

0n Cý- N IT 0 0: 1 IT C-J 0, Cl C. C, < U, 
- L, - _j b-i C-4 -,; r 'r, cp C, -T a-- Gý ýýT 0 "1 a- 

-0 In -1 a_ (n ul - I 
0 <: b-1 I LL --4 --i --i C-4 C-1 l^-j 

n ýtr in 
r-l C. 4 C-1 -4 -4 v LJ 

Ll UJI U 2: 0 ;L --,, 
Z -, 2. ! 

- 
ý-- --.! - -7 - 114 

:3 ý- z ý r C) ;; F- l 
0<0 :30 u z Xý :: =z 
1: 4- Z F-. z w <E < <r 
ý, ý LLI ý-- 48, 

L. *j W. clý W Li 
P-- 

v 4: m <: M -r' a: X ý- CC CC C, 
LLI ý- L) L-I 
Ctf 4T ý-i 

C) IX4 1: LL b-i z w ! I! I I 
:z ui CC 

04 
Li 1=4 ! <r- CC LLJ 

- 
a 

-r 7- 0 L-1 ý- 
- 

L:... 
-- -- 

Z ýxf IZ - C-1 
tý - r LD CL uI - A- u) 0 V) 0 V) C. Lb U) 0 Ul 0 C. (n 

-A162- 



; Z-. r.. j 

. 1-i 

r-l 
C-. r cf- 

"*" 

C; 0 f) 
t C. J C) 

C- 0) 
---q . 7t C; cl. 

41.. 

4 
OD 
qw 

H 

z N 
Pl 

Ljý 

0 

c". 
C-4 

rl- J c. j C. 
-it -r--i 

<1 

C- 117 
6, (-. 1 r-q v; U-) -, 0 0-- N e, -') ýý * * . . C) C'*- M -4" U-) cr, 

<: C. 11 CD 1, -. 
C-1 

LL 

Ld 

;E 0 

LLI Cif U71 

12ý C-4 C., 
---I 

OD C: r ---i -r-I -0 IT -'r N 

J: Q Cl. 
- It 

111-) 
0 ri C! --ý) M, -3 Cý- q- lj-i C", -ýD C.: 

Ciý :: Z W., ?l 0 U-) U') C. ) C; CT, -. 0 N) I- r", C-l C'. C- 1'-, 
1: 74 Ld Pý i: 1 -: -, N <1 0, 40 0 --1 qT 0 0) -'r -: D Cl C. 4 0 
Lj L-1 

N N M IT NO 0 ICI N -q- -0 
n CA 

NC CD 

z C 

Z 4w. 
3 u :z z 

<1 L, -) 
U 

-i !:. f OD rý 
W 1=4 M C-41 

w al <1 -ýr 

= 0 1, ! ý4 
Cý- U-) N rl, ! ý-i rl) r" N LI-) Cl- 

ý- r r i co c- --, C. -: rl. % ' N 00 ON- M C., 

4 W. Ll K6 , 
U i <1 .+ - C - <1 

L-D Li- 00 rs, "'i CN 00 Ul; 0 C: Cl -', 'I N 0 M 
z Ld 0 qr L-.: 0 "r) n-, 

z 1 L :3 C-4 
3 z 1e, 
0 <-r 0 :3 

Li U, U Ic 
X <1 i-I LLJ Cl 

Lli Lli 
Li ui lzý I Ix I 

C) 
r CD 

z 
<r 

F- 
U. ) 

LD 
0 U-j 0 U-1 0 0U Ln 

<r N1 ,i r -1 r-) --. 1 -, ýD ,ý 0. ) 

1 

L 

S. 
.5 

z 
z 

C' L-l Li 
rI CL 

. 
-41-1 

L-1 LLI C 

II ý-j 

CD 
U 

LD 
0 - LD 

Z 

Lj C:! 0 

ý- F- --, 4r, a: 
6 ýý F- ý- 

z (D 0 
Dz z (D 

Ll U. W z 

C- Ci Cýlj C 

Z 
U Z 

L-! C < <: 

Li fjý Lij i- 

F- CO 04 

LLJ 

Li (3 
: 

>A-- c 

:3L. -) *. £, 
V-4 C-1 
0 Q-1 

-A163- 



N 
'4, 

H 

z Iz 

42, 

NM 

.. 

o '0 N 
0 L() M 

. (r:? cr MN 

(N 
If) 
N. 

0 

0 1-71 b 

0 -on.. Ll 

er qm. 

0 ILJI L-1 L- Z3 10 
Z 0 z 

L-1 LJ 

co 
Cif U-l 2Z 

<r- 

-tw. 
. cr 0 0 

-) . z 

D 

:3 U 
<1 U-1 

Crý L. U CD 
U, 13ý CL r4) C-4 

Li &Z, c 
0 1. 
r 

, 111.. (JI 
L F- 

Vi0 
z 

Z 
:3 J- Z 
CD -ex 0 :3 
;: Zl Z 1--4 

Ut: 0 
< <: 

1.1 
L. W 

U 

C-r, <r UJ ED 

il 
z 

Li 

L 
m m 0 Z 

F- r <11 U, 

0 
0 

c: i 

c C? -u -) C 

Cý 0 

-C-D rn 

N cl C-.! C-, Cý-- 
'N C-41 C-41 r: M 

C., C:, - 

C CA 

t -r C41 

U') C-4 N 0- r'*-j t- 

#4+ ýD ý` - ++IN. 

o C*- ra %T U-) C. N 

'cr r, ý --j CA Co 

N -! -4 ;D 
cl, lu -11 --4 
V) -4) 

C) N. t 

.... 

T. ' I? ' 

c ci- N. (. J 
r 

'"-' 

C? Lý-) rý C, 

-ý: l Cl ý 
n ::! No 

, cr L--: CD CO 

r-- I CD N, ýli 
r, ý C) C. " 

C-41 N --I N C*- ý, -! IT T--j ! 'I-. ý-t C- '-0) : -ý- :N 

Ic. - 1" NN r_. -,, 0" ri 6' 'T C. -: 1 on, ýý o (, NI C. " NN --3 -ýo ON Cýl Ll-ý . 1,11 &N N, N 

, r, r -4 ('-J -0 If) C, V) lzr 14' Cc C-4, r, i 0- CD 0 --a 

0N 
IM 

U") C. C.; -0 Uý M. 00 'T 

-0 
r-i 
co 43 

iz 0 

r, -, NMN 
0N 143 C-i U-) 
-r-4 LOU-) NCO 

cr sc. N --4 U-) 
-r-I ul") r- C-0 
%N C-4 !, q,; 14'! 

CIO N U-j 

L-O 
! 4ý CA 

N fl-. 

C-3 

C', Z 

U2 2- 

N 
L. - Z, 

z 

Li 

U- <1: L- Crý! Z 
0- 

ED 
0z LD 
All 

Lj LL 

U 

Lo c 

z 

C-4 A- 
Z0 

LLI 

4T 

u0 Lo 
zz1: 5 

C. ý z :z 
L-1 << 4z 

W, Clý LL W ? -- 
F- Cl-l cz: CD 
C") Ei in i- 

fII 
LLJ 

1 1*11 
GI C- U' 0 U-) 0ua 
41- C) i ýi C.., C-4 MM ct lq' V) T) -0 -3 ! '-. !" OD 01- :3 (n . t-' 0 V) fý' 

-A164- 



u 
OD 
V 

x 

1i 

--ci u-ý -q- C. -I b CO 

0 NID 
-. --i cri 

43.. 

t"I N. 

--cl 1-: --! -. 0 1'ý" t"I Or 

T-H 

LI : Z-ý 
Cl m 

V! -j <r 
-i l*Fl 
Cl -. *I', - 0 Ll - C-1 Z, 

z 
LI J (! '. 1 42,0 

J: C: <E 

ri. L 

rn L. j 
77 

o 

z CL z 

M F- -Cs 
<r- 

Lul b7i 
Ec 

U-1 
a! LJ 0ý, - 

-T 00 Z' ý- 

: zf i-- 1 : 7-, 
L! "<S. 

_.:, 
:3 L) i: ý Lri 

<1 1-ý <-r 
U 

-J 
LC W 

UI III tL C-4 

U 
-,, 

T 

Z CO 

ILI tqj 

U. CJ 

L) LLI 

z 

:3Z 
0 LA- 

1: 4 
Z LJ 
< -r, 
LL! I-- Ll 

U-1 LLJ 1: -4 1 

-r CD 
F- r- !L cre 

!., i -4 -1 -i-! T--ý --cl L, --l 4) 
IT C-4 U71 I-, -- U-) C., te, 4.. 

Ll') C-4 N 'cl, 01. C-4 r471 U') U-1 -All 4 L. -j 

# ... #- "k-, C- N 
C- r4, l 4T U-) -0 (N r, r'l 

C, ---I N. r. -I Cc N r.; 0 U-) m I-In On m 1-1 
lq- rt-l C-41 N -4 T-4 CO to #q 01 

---f ---q N 1-n -; r 

N C- -i IT IXI IT --I ---1 -0 IT 
ýcr V. 1 0 U-) 0: 1 . 140 r471 ý. I 
0 U-! U-) Co 0 4T 1<1 ri 

N C, -Z o --4 o Co. 'r 

C-1-0 r-j Ili 
Cc! NNN-, 4 

C-41 -r-I 
U') 0- --cl 

lqr ON 0% 

No h U-1 

ýlr re. 1 n --i IT 

---f --i " -I In 

T-4 Of- U-i C-4 N. rq) r1l) rl. N W) cf- --i 
-. 0 Co CIA 0. - --1 CO rl, N C-3 - 0, a[ CO '0 

Cý, r, CN NO ýlr 

C-4 N0C. v) oo C-J C-i r-Nom 
C, J U-) N0C. 4 0NUC. 1 

in --cr -:. -i , --i -, r-i C-1 n 1") r-, 1-1 C.., C. - r-l 

Lij 

. C- C> u-) 0 V) C, U-) C, V) C, U"),: - U-3 --, U-) --- 0 

. (-r 0 --4 -. 4 N C., M, rg) Iq IT V) U) ýCi %0 r'-. N C-, 0- 

-A165- 

.L 

LJ 

0z 
N -41 Z' 

7L -- - 

-1Z 
u : -e z 
UJ LJ 0N 
CO LL N 

U# 
= 1: 4 (Jr) i-I 

L. J LLJ 

Cl Z LD 
Z L-. j L- z 
Ld iC El 1: 1 

z LI) 0 
174 :DZZ 
Li Lij t 

-. 
I Z 71 

ý- I: Ef C-e I'r' t--l 
< U, ý- ý-- . 41 

0 rjý, - C 
D 

M CD 
X4 

Uz :z 
Li 

71 
<r <r 

LLI C-11, ". Li 
. 
- 

M i. - "', "r, .7 
ý- U') IXI IXI - 

L-Ij 

Ll 



03 -4) Ol '-, -) lu- -. -0 rc., 
0N 

1,, ) 0 IT 103 0- q, L!, ) u-, 0 ýT 

0 -4 0 C. J --4 0 0ý- ý, T 
T- a) 

IL;, ) *10 C. On. 
10 -Ic iul IN ON 

? 4) 
%114 

C-4 NN NO M I'll ý, 
-j %". 

I 
. 
ý. N 

10, 
uj 

GO -00 Mu 
.0 Ir U-) 1ý0 03 

mi -, r m o, a, IN 

00 U........ Cý, CO 

0*':: " 0 ,4 <r -4 0 qr .. 
C-4 N U") c- j 03 N) ij-) 'o '00 ri Ij-j -, N l'-, 
w0 C-4 r No L, 00 "1 00 V) 

clý 01 u 

CD r U-) 
cr) 

-1 
<-T 

ýý G "T ... -0 110 z z LU r 

a) l. Ll :3 
its 

o Ld w -. - 0 
Z 1-1 0 z 

LIJ >- il 
Z 

41 C 3 f-r) 

U-1 w 

h 

X4 w CD 
w 

174 W -i 
- 

= 
7 

-j 
0 

Z 
w <z 

L) ý--i 4 IK 

_j :3 z u) Z 
X LIJ 

Ld ýQ CL z ri 

LLJ 174 < 
= 0 
F- 

L) 
U- F- 
0 < 

rj 
z -4 X :3 
3 Z 

.7 0 0 :3 CD 

Lil ý- C. ) L) ?. - ?. - 
CJEý < (n 0 
ýQ U-) z 

: ký LLJ 

LLI uj 1: 4 ! < 
0 LJ 
-T- ED II Mi 

Q 
CC) 
qV 

H 

N 

P"i '1 -4 so --, -0 L, -43 , --;. ) -I 
T) ON U 

.? 
I 

j q- C? - 1-1 Lo --o 1-i 1q, IT) co C. ) 

i.. 0) ffý IT U') . -0 - IN 
C-4 0 ri 0 i-, -, flo 03 0) "'o C, j 

ur) -T m 
%-. 

i :, --I , -i ob n. - -c: r lij 'i -, .1-..; n qr 

C1.4 rl-ý r-i fll-j ON r4l 4T -1 1"'- 10 Cý- ý41 Co 

--3 Fý CO 0M 14) CO 4T :.; j crj 
-0 

to C-j NN -ýo -3 OK 0- U-) C> 
(1-1 -43 00 I-M C-4 tl) Or- So 

C) o r-I re) L, -) Co -0 . 
ýIl IV) 

coo -i -4 T-i --4 --J r-4 CO 

-0 NNMN IN MN ý', 
T--f 

0 C-4 -4) C-4 U-) U-) C-j -0 C-j 0 

CO 0 .. u-) V) o" V) ; V) ý43 

0, q U-) -4 C', CO 

y-j 0:; Lo co -i 01 03 
oN tN 

L01.0 L--, o L. 10 L--) 0 e-) --) --- 

'N, 

z 

LLJ 

z U) 

0z 

N< -Z 
Z --,, 

zz 
0 1.1 Ld Z 
L) i: zý z CD 

ill Ld 0 11114 
LO 

Ld Z 
0 
L) 

J-4 LLJ 
LL <c LL, 0z 

_LJ 

Lo z Lo 
Z. i, U_ Z 
Lij 

-i ED 

cn ý--q ý. - ý- (n z0 ro 
C4 :DzZM 
LU 1.4 ý.. u LLJ 

:, -, I-ro, 
7- 7- 

Ldl 
, 

!. - :; e 

1'. u1i IVO < 

u 2: Lo 0 

-i 
I- zzi:, w- 

<r- , -o r--l " 
uz : 2:: ý4 -i .. i <r 4T c 
Lu Lu Lij 

vi 

Lij C5 
m L.:,: 0 
3 '-, 1 *aý 

II 

, -4 r-i 
En ýýIj ! 10 

-A166- 



-. 40 

< Z.. 

oc 01, V 

H 

z 

0-1 I-N Cl r'. c) 0.1 
0 -4: 1 --1 (-1 tl GJr. 

.1 
C. 1 E, -- C. " N 

C-1 rlýl C. -I 
U., 0 11'0 V) 0:! 

Ll 

C'I I <r 

_j 
r4i C. 1 iý-- r". C: -! 

I ZZ L C -4 0 C: 
L-7 i-.! C) CO -cr C 

LN, N .. ý'j .. . -: ; 
- 

i. -. ) -4 Cl 

J'. ' CZ Uý -C -, r2- !; n 

U. 
z 
ýý L -11 L". - 

ýý !!! LI!::: ýt 

:z Z ý- C; 0 i-- ;. , r, 
<_r 

U 
7-E -q- 0 IN U-) CO, 4T 4q, -40 (1-j 1-0 

' 
Lj- Wl 0, qr C, 

. 
-.. :Z I: 

L4-: r-,. 0, fn , ., - ! -,.: c; C. r'. ::: n:: C- .6 'q- '. u. 1 E. 
1 CA i:: 'ý C-D 'T !t Z 

ý.: n 4T -, C, 1: n (1.1 0 0 Lj 

Z. - 

Li 
-j 

CI L) LJ 

U 
-j 

L-1 U-) V... 

Ld c 

.00. - so C-4 C. -': 0- cri 
ý- X: 'o N Mj M : -. 4: QD 1.0 L-- i C-'ý I . -0 -; *: M L-1 Lý : LJ z 

L <-r - CD -el u7i C, LL 0 o" C, C-4 N0 rý-. N IT C, ) C, U LI c 

L) i L. J C-4 -r 10- 1-. L-) --4 Cl-- r-. N 
- - 

L12 

.... .. 
L; T C.: cxý 

z 
Lo 

- 
174 M i-- ;.: 13 C. u W ýe --j 
ýe L 
41 m <r. r tj 
L J. U u C. 

174 L- Lo-i t7 z 
U-1 

LJI L 11 1: 4 -r, 

CD 
r 

Z 
0 <1 iýl 

C. 
z 0U C. U, U, 0 0 b") C L, -j 0 i: -. ý 00 
Iz cl, v) b-) ý .,: ., ý r-.. ! -. u) 

-A167- 



I-. -% --I 

ID 

cQ 

6 
04 

4-.. 

'" 

ri :- CJ N. C cr r -'- 

'-4 C4 
Co 

r1 ++"* 

.. + 

r o. c. -i. -- 

0 r" Lr C:: 

7-- C: f 

<Lr 
I': 

Z 
L CO 
I:, - ý7- 

Ui 

<1 -Ir 
I-. I "r, :z 
. -1 <_r <-T 

,:: ý L -. I I: ci 
I.: - 

<I: -L- 

I CL 
Li !: Q 

w ai <r m0 ý- m 
4ý 

LL 

r 

Z 

a ý- z 
0 

. I: 
f LLI 

c 
-j- 

L 

iY4 

1-4 
L 

. c.. 

zro 
to 

I- 

U'j 

ý Z!; i 

"T 0 
112, U-) 

U-) CD 
z 

:3 LL 
3N 

1: z-M 
u -C f- 

Li C-- 

LD 

: C; C. " 

t4l Ni-j 0-1 C-4 Cý-- r-. ? -, 
.. I 

-r-i rýC., r. ý m C, -4- ro 
;-. C., C' 

0 6-4 0 ou ! INC: r-"i ic'. uc)-) 
C... C', C.: ý. C.. 'D 

C-4 C., r". C-% v., rl-- 
, 
0,7: !? 'cr Cý C-ý C-1 C-41 C', 1, -) C', 

--j N . 4D v) - C-4 -. Cl C- 

U-) U-) 'T ,,. j 'T ý-, Cý- 4, -, W) 
C. j Iq co 0 

,j C-1 -- COI : -P, 0 C-J' C'-, ' 0 C. " .- ---I 
-. 7 co C. j 0, C.. LL: 

r,, rl- C. -I 

-4: 1 -r-( -I 

Ox 

0'- -0 

--4 -. 0 r". -4 
T-4 kT C. J -, 

L 

Li 

LLI 

z 
CD z 

C LL; 

L-1 u 
cl L- N 

0z 
z LJ LL 
WC 

C) f- 
Z0 

174 
LLJ Li L 

-i 
zz cz 

UZ ýe 
ui <I Ca 

LLI 6ý LLI L.; ý- 
cAf c 

w 

0 Ls-j 0 Vý 0 U) 0 V: 0 OJO U') 
NN U-) U') %a -iý C" Oý- 3W (I, ç 

-A168- 



r- ---- r-. -i C, - 12, -,, uj*, 0 bý 
1,, 10 U-1 No C-4 

Cl t4"., IN IN -: t c- b 

rl". III- cir C; --q 0 te! r, N 
41* C-I -T-i C-4, 'T 0-, 

-C IN 

01. ) -N '40 --: r 'T -T 

r cl :r 
V, C, 

"N C-4 r.. ' C-1 Vi 
M U-1 0-1 -1 4:; Ct 

<: 

z CL 
U .1 Z 

C, : E: U-i t'l-I NO 0. -1 11.1 rl". rl-. ! "ýj - 11, 0- '14) , zr ai z 
c M t'<'l I). I: ' r-j, 0 --1 Ce t"! C..: j !: ýD -I C. % . -. C-10 

tv) C-1 : -, -. C. b LLJ 
0< V! C. " Cl 'q- u'! 

L: l LI J': Z c0i Ll-! L-1 
z 

Cý- týl 
K. 1 C-4 %40 i: ý --i 

m P-1 

F- ,: -I t4-! 

I" zZ LJ 
L-i W 

0 L. ID Z I:: " 
Z L: j Z' Ll J L-1 

'N 
Ld ! -L2 &--q L. - N 
r C F- 

<r 4: 1 r, b"' I ta" It -T 'r -'0 Ci F- 
U-1 CC Ll 

-1 
'T --1 Q I> -. --i "T t) U -cr 1- 17 

-4 Ln 0 
N 0- M C-41 !; 7! : -D NO N 0 CO C'ý- Ul F- il: L) 

I: Q C-: Ui '0 to ('. J '91- rn N 0) 

-a LL z 

aj L. 0 , Z: l a; co --I C-4 m -T o al U-. 1 'T (--j '-i m 
i- : L1 I<! 

7: ui w 

<1: z U! F- 
Z' Ld C rý: i 

=I 10- 1 C, z ut LL L. - *Z 
Ll LLI -j 

c .0 

_j ZN L) cn -: 1- 
j CA " LI LJ . - U71 rur) 

_ 111 at CL 7 0-1 C-1 
-4) LN 14.1 0. - '-k' C-4 W 1. (0 0 

- 
Li 1: 4- ýc 

- 
!41 -43 N rq) Co C-4 '. 0 "o C-1 LO ri r, 

'ýo .4 J ý" - 1=4 II 
. 4. - A- -, 

0 Lj 40,1:: 1 -4 o- a, -0 U") U-) 0'. 0, LJ w UJI 

- A-- U-1 
L) C-1 

! ý ý .0 
--4 

*0 0 . 
U-j 

" --, 
41 L! i 

' 

CC 

j LI Lj N 0, U-) C- _j -- - UO) Ul < 

-- Cl <1 "N "N rN r4) ! Ld 

ui L 91 
L) m ED LO CL 

- - -j 
zz cc, 

Z ý-4 r I 
.- 

: ýý 
<C r) " 1--i 

- uZ Zz 0 :3 IJ <C 
-C 1--4 z 
Ul j-- 4D, M 

<r- 
L" 

U 

C 
_r- 

1--4 LO 0 

LLj I 
Z 

CL 
LLJ 

, , 

W 
LLJ 3 

Ld iz! 
IC , I 

- -T 
I C; 

r C) CL cri 

L I 

A U-) 0 b-) 0 U-i C- U-) 0 U) 0 U-ý L-, Z, 
- IN tl-i ! "ý qT mq- -I 

V) . -0 -. 0 r ! '- Cc, Cr- 

H 

z 

-A169- 



10 

H 

vz 

0-- 

: -. C, r,., C-4 T 

--i ý !: IT : !ý 

N U-I D --i r'. 4 1,1 CT 
C, C. --i r--. l --r -,. Cl 1. - 'I I. -I I , -I rý. 4-1 v- I-I -, __f 

1-. 
-11 

0 r 
12ý r1l I-_ C! Z 

0 Z U-) Po ... 0 ix; rl 0- N. I, --) -, r,, 0- I"o rl C. - 'T CD z 
Q'I I ex "4- L". 0 ? "71 If) Cýl C., 1*1 

, 
C., -i 1c: t, -! C, -: i. --! -4 - 

0- 

-i I: p_,: L NO C-A C, -. --I CO V! -! * N I", ,IN IN C- (Z li-I U 
0 e-r -C *. r-! .0 0 ý- U-) C-4 0 CO ýq CO o. .. U _j f! ) L: I's Z C, C. 

-I 
0- N Z0 

-*, r) r" _4 U-) 
14) C-4 so 0. 

- -4 --1 
(. 1 rl 

C. r_ ex 1--i ý- IT im A_ 1.11 

r-n U) 1 It, -2: 
Z 

0 L-11 LI-1 z 

LD Ld Li 0 
z i, _ C! 11- Z L-1 Lul Cl i 
I-- W Ld !, -I L 
-, T :3 G-17: N C-4: U-i T) -T CA 'C't 
L LI :! f 0 U-1 -4) 0- r"'. ---1 0 Cl ILI -) C-1 ýr 00 r, -. 
0. 1< r C Ct F- lo N m 1: 0 1111) CN 113 0 C-4 F-j 0 m rý_ T__! 

- - 04 35 F-j vj -,: r -0 -43 m, v-ý- co r-j m as C-4 --o v! Ld 
!M C- V) V r, --i N L_ <: L z 

$74 UJ C!; CCI C) C-4 on C; r .. ... . - 
r4l IZI 

- 
u rN N. Lo. T-4 Lo. 

_N 
N) -D U ) 4j 7 L 

_j 
0 

ILD z r 0z 
_j z ZUI 

Ll 

U 
_j L J 

Crý 
1374 

W 
Ci Z T-i -4 

J 
1: 4 

- (N ýq 
0 LL b-) W) C. j N w LLJ 

m z 
cý C, N 

'A %0 Cý- U so I 

hn LL C, ) 0, so 
UM 0 0 CL 

Ld Z ZL_ ;:: i 
Z __4 " 

rý_, 7:! 
r 17, ='. , '-. ý-_ LJ .:: 

- ;i 
Im 1: " z ro 
: kf W ht 

L, J 

I: c GO C LLJ I 

LM r LL b-) CC 

UJ 

U.; -a EL 

J_ 

. i- ý- ,- , e--. Lr) C., U-) 0 li-) lzý U-) 10 U-) C U, I -, h) :, 0 
I- I. - M : I . CO - 

C0 1.14 N 1: 1.1 rýl r. IT IT L. .. N Cý- 0 

-A170- 



C-. 
G 

cr 

c. ". o :�C: rTh LI r +... **I"**I*I- 

3.. 

4 
0 
Ln 

H 
0 
z 
94 
104 

C:! Ln !,: I 

IN, 

71' 31 

C- r4l CO r,., N tq) Y) -, D 

r'! V) r, ý L-ý C!, J 

Lul rj,. I "D t'^J 

C. -I N' C L. --) C-4, C.. 
- . -1 

iq 4T C-4 

Cl LJ Lu' M* 0 L iýj 7- 

L C! 

<r C L. L 1: 74 
CL : ýý b-ý --r LJ iij ýý ý-- z 

-ri: < r : rr t-- i- c- Ll') ! 4) 7--i C. ) *-4) i-. j la. - 00 -'r U-) = lzi ()I ; -: 

C-- U-) Iq Co C-4 CO co m 0. - C- U. 
C-J -0 r4l r-e, ID -'T r. 0% ýT r-. 0 L 

1: 4 L. .' X4 Lj : V) ri NN 0 (m V) 1,41 No C, -0 CO r4, -- L-1- -T L. 
- 

C" 
. - J 

J. - :: - 4 11, ! i. - ;: %, 3 4 .44 .6 -- -I' CO 4T C. j C) * - .. C. j = Li LLI 

: i-_, b -0 N. 03 ON 00 r, -. r, -. -0 U-j 
I -, ý- 

IL Z %D 
Z 

L 
<1 -T 0 Iz 

u i a, L! J u - 
Lu IX4 C C-4 -ql 

LO 

L Ll C4, < 
' 

Z r LD 
-- - 

I Cl L-1 ý&- ! tqj (N 'T . -0 N (N "'ll 1-0 C-j C-j -4. -1 -r Ij 1-1 C4 ; 
- 

ý 7. - 
i-D 

x: r L-10 C-1 -10 rl-. N rl, f', ", -j Ca 0. - LEJ 

N k-. i 

L L Ll) Ll 4. + . "r 
. U-i 0 Lý --j 

cl mo cc C) C-; 

zu CO 0 -3 L"*- o" . -0 Lu 

L 11 :3 (,. 1 C-j 

0 <r C. 3 
- Z le 'j , CD 

Ix L 1 L 
<: "A C - 

ý- 111: 11 ý11. Tj ! o- 1: cý <r ýý L-1 LD 
If) CL Z, W -1 1 LLJ 

W L-1 lzi 
m M CD 

r k: j <1 LO C- W) 0U U.: 0 b') 0 U 0 C 
^ C-1 MM -T qU N IM 3 Ll cý L. ) 

-A171- 



m 
0 
Ln 
x H 

z 

M 
i :. -. 

U, I 
Z 

-j 

Z 

__J 
cz, 0 

4ý7 4 

U LL., 3 

Ld C-.., : ý: f U71 

U, 

LI [if 

M < 1: 

i, I ýý Z' 4 V,. 

Ld 17-1 -(1 
C-4 

cl LL 

L) 

- 
:z iI; (fl LL 

Z --, -3 

! 7-, Z L:; I0 
:z Li 
lz 

-" <r r :,, ý -r- 
L-., r- L2. L) C. 
ix <-r W 10 

I. Q ru- U-1 C-1 z 
I, --l LIJ 

L-I i --, I I-, "', 
0 

C) <1 Ci 

Ll 

r r"".. -r- ca ) 
fl ... o 

.1- 

T! r".. rn F. ' 

C) C. 4 ! D'. 
C-ý, CNI 

Q Iq 

0 -. 0 " C-4 
4T iN N 

00, 

t4: 

"""""S 

- t__. 

. 0- 0- 2' 
-4 !j 

N. N. 

c: ""4*44 

s:: 
N !It 

L") i 

c" -t 
""4SS 

"J 

C, r*-.. 

C. -C, rell 
C? Cý- "D, IN 'T 

co C. 4 C. -ý 
4t 

U-1 --i --I --I ýD T--q C -j 
, -i " Cl) N t"I C-J --i C, - U-ý C- !, -. N IM ! -: -ý M Ul-ý IT CO lfý t, -ý r" h) 
U7, i'ý:; NIJ 0., U-) rl-. N. -'-D CO -ýO 

+*0+0-I, U-ý !, -. C. " 
0 4T I'll 0.... r-j 
--j -.. --4 ---i Cý, C'j ý,. fl, Ls") 

-4) CA U') U-.! U-) U-) C-1 
CA C-J U-11 10 CA C-1 
C. ) --ýD 

a 1-1 lo, C, 

0 -) 0 ýC b Or 
IN, 

C. 1 r C, 
.I 

LJ 

0 67, U-j 0 U-,. 0 10 0 U') 6 
--4 ýf N C-1 '.. ) r, -j ýcr q U-ý 1.0 '0 r r. cl, 

4t 

0 

L 

? 14 
Co L- 1-4 

L- 
L-1 -Z 
M a! L. 1) 0 

LJ 
L- -X L- (_r' -- 

L. i ul 

LD - 
Lo 7- LD 
z Lj 

7- -7 

Z0 
=1 ZZ fý:, 

Li L- z 
ý- CL "- 
C L2 ý- :4 

0 V) C 

'--j 7- (L "-:: 'e 

4! r (n i--, I. - 
z ý4' -I -ý L. -I <r <E ýz 

Lý t: r_ LJ LL -. 

= ý- : --, -ý, CD 
ý- Ci " I: zi ý- 

Lj 1 

ul 
- .. - C-C., 
:3 ul g, - 1.1-ý U) (-; - 

-AJ72- 



u 
0 
Ln 
H 

Pl 

IDD ! 4-1 
C-1 1.4 C-1 

<1 -, o 

UJ CO N C.:! C-) 

C.: ', :, r! r": -! n-j ::; ; -r! -T M 
,:. 

0 -4 0. 

(Al 

IU7: q- Nn C-- U: L 
N C. 1 

Cl 

-<j -. --i C-4 
071 N rl u r-,. ill h Li 

T. 

0 -a. ,. -I r 1 11% 
CY 

0 :: E U-1 1- -0 -, * U-j 0- -cT -i r"; t--i U. -i : --. 
CO Q 01- N nM 'N C-1 N 1111ý r, -. lj-ý IN 0 Ll 

K., OD U-I r) U-) a- 1'. 1 1") 0., Li 
I- IZI . 11 Ci . - C-! q, V) -q- -i-! -'r - L, 11 -1 !: L! Z z c 

I- CO ! 71 Cýi U-1 ! 7.! (7-41 1_1-) rý,, C-1 ! 74, N 

.Z ý- 

L C, Ll Z 
III Ll I L:. L C! 

LJ U C; 

17. 
23 1: 0 --3 (. 1 CO -1- IV! w z 

Ld 1: 7-, Z- U-1 Ld U-) -q 4: r al C-1 1.1i C), n 01 
174 0 

a. -, r : -- 
:ý 

!: , - N0 Cý- 
-! 

Lt u 
o'n rn C-4 fl-- co (7-1 11') m 10 C, r-j T". ? -- " 

C. " L-i I-) L Uýj C)" C) 4c Z 

Ld 4zr 111 -q- C. 4 C) CA 0 

LLJ -3 
Fl-. CO C- CO N U m Lj ILLI 

' a :. j i ýE 
. - 

L--l ! - ý- ?. - 
! -7- z -C 

0 z 0 
=5 Z Lý, U- z 

L) Lu 
-j 

0 

-C I. -j J: ý- ý- - 
- 

-T- . - 7- 
Ij -j 

CL 1 0 L"i 0-4 1- - U-1 
Ld III L- 2-, 

-0 r CA 114- 141 N --, I cc CCI CA C-4 -4D lczr 11--j t*') Z ;' ) 

U, I:: I <1 N t4l 0- OD N -0 N r, r, -. N *, kl %,. I X ;> r") ; 74 DZ 
0! I . 0. 4ý: ) 

C) U-) 
IN 

MN r%-. C-1 N N NM N T1 Lij I. Li LLJ 

7i N U-1 U-) f 
LI "-I Cl C) CO CI -0 

t- , 
0 C-4 w 

j Ll L 
I 

'i C 
-j 

CL U) V 

- - r, 
-. 

CO C*- LJ 

L) i 
U 

Z 
z 

z ' 1 
0 -C 

0 
-2. - 7=-- 

U Z . 9- 

LLJ C -- -.;, 

--Z .1 1: 4 Z Z, LLJ cc LLI L-11 - :::::, . 13, Lij cc : L: C 
4x 4X X: 

L) L) 

<1 " 0) LD UjI II I 
IT4 LL W) z 

ýL Ld Ljj 
Ix -j 

I JI 00 U-) b b :3 u) 

.1 
C-4 C-1 

-AJ73- 



t4l C. -i 14-J, 
01, 

Q 
0 
Ln 

z 
14 
104 

ýl 

--4 i"-.! Wj 

rIN U-1 
C) -i 

<1 

0 
-C a.. I. - I r 

tlý 
0 

Ir 
U-1 

rij -1 .1 0 rIll. (1-4 IN) al fl-. C-4 ! '.! rd'i rý,. U-! rý . -: ý-i -, 0 
N r. 4 M 1: 0 b") 1") U-) 1),. CA 

-cr 
f.! I:?.. -, U-) '41 ý- 0 -, 

T. 
42ý tD 

.. -- CO -, T 10 -r . 4c., n ýýr . 0 
7- -4 C-1 C. 1 V, r-j r-j (D -4: 1 

L. ] Ljj r-i N -1 0) U 
rr: ., T t:: 74 
F-- C: "N 

U! U Lu* 1: 7-, 
Z i- C. - ! Lý L. Z 

COS 

U. i '. 0 C., N. C... C-4 U-j 0- rN 

C: 
ll 

<-r el -: 1- L- 
--i 

CO ýo P-. M U-) 'T CD i I) tq, 
) 

r U-) 

IM, C-1 Li U') m U-) r-, o co 

i IT Uý [ý-- n 

17-, L 11 ,: Q C; -4) -- -- 0. C. i -r Co q y N f-, . . C. 4 
N CO 0. - 0 

--- ý- 4 1, 1 
ýýl 

3 
z 

L-1 
-C ilý 

u 1ý Uý 
-ex 1--i T 
C-1 I J: L LLJ ICI 

-0 C-4 U-) h U-! IJ-1 C-1 -, il 
LJI ! 7" Cl 

L. b. 
m co 10 Ml U-j M -, 4,1 

CC. rej, 0 

Z r V, ý* 0 . . 0. . . 

U C-1 ; Z; C) 1-0 0, N N C*l Oý- M 

CI D 

CD -C t f C-1 rl-l C3-, ---4 . 1--1 -r-i 
Ll ! T 

z 7-- 
73 z 

ID X C; =R LID i-- 
ý_-, r 

I 1 
ý-q 

48 
z 
1 ! 

0 
:: ýf I , . 

L, t-- L) U ý- ý- 
CL el 1-ý C; ý Ul 

--v 
A- 

0 
r L: i 

ui 
CL 

F- 
-0 U-1 U-) 

.. 
'T 44' U-1 U-) . -0 -0 r, -. 

r, 
-. 

ý) C', 

LJ 

z 

Ld 

Z! 7 

Z 

. 17, -Z -Z .-, 

ci Lij Z 

Li 

Ll- 174 
Ld 

U- - T- i-: ýý: Z 

Uj LL 
- 

ILLI _j 0 LJ' 

ul 1-4 V) 
±: , -11 7 

LJ L-- Z 

-i 
CL V, In <r. 

Z" I! 

'Z 
Z aý 

zZ 
LAJ 4T << 

1-i C-rl U. LLJ 

i .111111 

31. -1 ýz (n 

-A174- 


