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ABSTRACT 

This report presents a detailed description of a computer 

program to calculate cumulative damage of notched structural members 

subjected to arbitrary spectra.  The Sequence Accountable Fatigue 

Analysis computer program develops its sequence sensitivity by 

tracking residual stresses local to a notch throughout the/spectrum 

of loads. Residual stress relaxation analysis is included to increase 

the generality of the results. An example spectrum and resulting 

cumulative damage analysis are illustrated. 
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SYMBOLS' 

t 

" res Residual stress 

:   ■'max Maximum local stress level 

"ruin Minimum local stress level 

ays Yield stress 

1   °resEQ 
Equilibrium component of the residual stress 

!   £t 
Local strain, total 

i   ee Elastic component of total strain 

e 
P 

Plastic component of total strain 

S 
max 

Maximum applied stress level 

inin 
Minimum applied stress level 

mean Mean applied stress level. (S  + S . )/2 
maxT min 

Kt 
Elastic stress concentration Factor 

D Damage 

I Integer describing the level number 

N
E? : Equilibrium period, number of cycles for the local 

stresses to return approximately to the equilibrium 
conditions following an overload 

Residual stress relaxation constant 

El, E2 Relaxation function exponents 

N Number of cycles 

E Modulus of elasticity 

Number of cycles of life at a given stress or ". . 
strain cycling level 

• "r. s Strain intercept at one reversal on a log e -log life 
P 

Slope of the log e -log life curve 

' ir ■ 

.._ 



SECTION I 

INTRODUCTION 

Cumulative damage analyses based upon the local stress-strain 

behavior at a notch appear to be reasonably successful in anticipating 

trends in fatigue life behavior of notched specimens subjected to 

spectrum loading <1_6)r- The type of behavior that usually occurs is 

that peak tensile loads tend to increase the fatigue life and peak 

compressive loads tend to decrease the life of notched structure«) 

compared to structures experiencing load spectra not having those 

peaks <5» >.  Local behavior analyses, such as those developed by 

Smith (7) and Neuber (8), help to explain this phenomenon as being 

a result of the tensile peak load creating a compressive residua; 

stress at the notch and, conversely, the compressive peak creating 

a tensile residual stress.  The change in life occurs because the 

residual stress state modified the subsequent damage accumulation 

. rates. ;., 

The Sequence Accountable Fatigue Analysis computer program was/ 

developed to incorporate the local stress-strain approach with a 

recent residual stress relaxation analysis (6)in order to improve' r 

the sequence sensitivity of cumulative damage analysis. This, 

technical memorandum presents the details of the resultant computer " 

program and an example of its use. The correlation of predictions pde 

with this analysis to actual results of tests experiencing spectrum 

loading is presented by Potter (9) and Potter and Noble (10\  v 



SECTION II 

PROGRAM OUTLINE ',;'.- 

The Sequence Accountable Fatigue Analysis traces the stress-strain 

behavior local to a notch throughout an applied load spectrum and 

calculates the damage based on the local experience. The computer 

program is divided generally into the four parts or modules outlined 

in Fig. 1. 

The basic input data for the material, specimen geometry, fatigue 

behavior qualities and spectrum, are developed in Module I. Module I 

is discussed further in Section III. Module II takes the input infor- 

mation and determines the local stress-strain behavior. Module III 

references the Range Pair Counting Method Subroutine to cycle count 

the local stress spectrum. Module IV determines the damage in the 

local stress-strain spectrum. 

The basic analyses used in Modules II« III and IV are presented 

below. 

Module II - Local Stress-Strain Behavior - The analysis used during 

the determination of the local stress behavior during the spectrum 

of loading is a combination of analyses developed by Smith   , 

Ivjuber * '  and Potter * . Smith's simple analysis indicated that 

thi residual stress could be approximated by assuming that the initial 

~:re,y,;~iitrain behavior was elastic upon unloading following plastic 

£JU;w. Thus, the residual stress could be calculated knowing the   •• 



maximum local stress and the maximum! applied stress as in Eq. 1 and 

in Fig. 2. ■ ■ '• 

aresi - ^ax.^ - KtSmaxi 

The Sequence Accountable Fatigue Analysis computer program currently 

incorporates elastic-perfectly plastic stress-strain behavior. There- 

fore, o is equal to the yield stress.  For the cycles immediately 

following the peak stress, the residual stress determined in Eq,,"'1'. 

modifies the elastic solution as shown in Eqs. 2 and 3 (provided that 

the following maximum applied stress is less than Sjnax and th^t ^here 

is no change in the residual stress due to a minimum applied ^tress 

causing reversed yielding). 

Vx,  = ^es,-,  + Vmaxi .'4 ■■ (3) . 
••  ■ • -•■ -           — —rtt\ 

The analysis developed by Neuber v ' has been extended, to cypjic 

loading by Wetzel *2) and Wetzel, Morrow and Topper    and used by 

many others    "  primarily to determine local stress-strain 

behavior. It is used in this program only to calculate plastic grains 

occurring when the residual stress undergoes a step change,. T1"* 

plastic strain calculation routine is accessed only when the o^»- 

or a .  terms in Eqs. 2 and 3 exceed tensile or compressive yie^ 
minj[ 

stress levels, respectively. Figure 3 illustrates the calculation V 

of the plastic strain. 
(2) 

The local stress-strain behavior, according to Wetzel  • is 

related to the applied load by Eq. 4 

o«e= (KS  )2/E CA) 
■^ ; t max 



Cha plastic strain can be found by subtracting the elastic com? 

ponervr. from the total strain. 

£p " et ~ ee " <Ktsmax> /E'amax " °max/E 

Therefore, the plastic strain associated with S    is given in Eq. 5. 
max. 

ePi " .(KtSmaXi)2/Eoys - oys/E (5) 

If a residual stress existed prior to this plastic strain 

excursion, the plastic strain associated with that prior excursion 

is subtracted from Eq. 5 as shown in Eq. 6. 

eFi - (KtSmaXjL)
2/Eays - (ays - o^^/Ea^ (6)   . 

A similar calculation is made for plastic strains occurring during 

the minimum stress peak. 

(6) 
In the analysis developed by Potter    the residual stress 

cyclically relaxes toward zero or an equilibrium residual stress as 

shown in Fig. 4 according to Eq. 7. 

aresN=1>2>... - KesN=1 " areSEQ)exp(N/NEPiln(0.1))   (7) 

The N  term, the Equilibrium Period, is dependent upon the 
EP" 

.applied stress and the Residual Stress Relaxation Constant. 

EP±   
v /v t maxi   c mear^ . (8) 

The Residual Stress Relaxation Constant, Cl, has not yet been 

experimentally defined but should be a constant for a material. 

Ifodule III - 'Cycle Counting Method 

After the local stress and plastic strain behavior is calculated, 

;.v IRI stress spectrum is Range Pair Counted using a computer program 

(11) ■.doped by Tischler.  ■■.•....-:■ 

V 



Module IV - Damage Calculation 

Damage is calculated separately for the plastic strain excursions 

and the elastic stress spectrum. The damage is determined from the 

conventional D =/_N calculation. Damage from each of the plastic-strain 

(12) 
cycles is determined from the Coffin-Manson     form- 

D± = l./Nfl = l./(epi/ef.)
1/c      ' / 

Damage from the elastic stress cycles is determined in a similar manner. 

The maximum and minimum local stress levels are sequentially compared to 

unnotched S-N data in a Modified Goodman Diagram-format. Damage is 

summed, and failure of the coupon is defined as the event occurring when 

the summed damage equals unity. 



SECTION in '■"'"•'. :«'■■.-;;■;■■-■'?■<-■.-■■,-■■-•• 

INPUT DATA REQUIREMENTS 

In general, each spectrum analyzed will require slightly different 

programming in order to get the load history into a usable format for 

the core program. The basic program requires a certain family of in- 

formation before any analytical predictions can be made. Appendix I 

contains a program listing for the Sequence Accountable Fatigue Analysis. 

The subroutine CORE which accesses the subroutines having to do with RPCM, 

the Range Pair Counting Method, contains the basic analysis. Subroutine 

SAL reads the data input and then references subroutine CORE. The 

subroutine SAL shown is one in which a block of cycles is repeated with 

optional cycles. Allst of the input data cards and the resulting 

analysis is given in Appendix II. 

The specific data,requirements are given below. 

1. Stress-Strain Behavior - The stress-strain behavior is presumed 

\:o  be elastic - perfectly plastic with the tensile yield stress being 

equal to the compressive yield stress. The yield stress value used is 

an average of the monotonic behavior generally being above the 0.2* 

yield value and below the engineering ultimate strength. 

2. Residual Stress Relaxation - The residual stress relaxation 

behavior of Eq. 7 and 8 is characterized by Cl, the Residual Stress 

relaxation Constant and El and E2, the relaxation equation exponents. 

ib: Residual Stress Relaxation Constant, Cl, has not yet been adequately 

'.c:£«rralned. It should be a material property if the relaxation function 



-*—> "■-"--'—-t"*- 

is correct and must be assumed. A reasonably accurate estimate of the 

Residual Stress Relaxation Constant for aluminum material falls in the 

'62 
range of 5-20 x 10 (cycles) (Ksi) .  Further experimentation on the 

part of the analyst should develop a Cl usable for his set of conditions 

until actual measurement of residual stress relaxation behavior defines . 

the relaxation function and constants. At present El and E2 are considered 

to be equal to 1.0. 

3. Specimen Geometry - The elastic K,. value (if available) is 

entered into the analysis,  if that value is not available then an 

estimate from some other method may be used.  In certain cases, a value may 

be determined from a constant amplitude fatigue test of a similar struc- 

ture by fitting several values of Kt to the analysis and determining 

the best correlation as is done with the K solution.  Once a stress 

concentration factor, Kt, is determined for a specimen, that vaj.ua is 

not changed from test-to-test of the same coupon configuration. 

*• Load Multiplier - Different spectra are presented for analysis 

in different manners.  Some data are presented in percent of maximiro 

stress, others in terms of nominal stress, and others in terms pf bending 

moment.  The value of the load multiplier defines the nominal stress 

history. 

5.  Cumulative Damage Analysis - The damage from the range-paired 

elastic stress spectrum is determined by calculating a simple $f  value 
- i 

for each level and accumulating the total. The Nf  value is determined 

from unnotched coupon S-N data in the Modified Goodman Diagram format. 



The program i-equires the input of four second order equations describing 

the maximum and minimum stress levels at lives of 10 , 10 , 10 and 10 

•'' - 
cycles. The coefficients of the equations are derived by least square 

fitting the S-N data presented in the form of Eq. 9. 

S  =A(I)S . 2 +B(I)S . + C(I) (9) 
max    ""-a      mxn 

The A, B, and C coefficients for several typical materials are presented 

in Appendix IV. The S-N data shown was derived from various sources 

(13) 
but usually from the MEL-HDBK-5A    . The C coefficients correspond to 

the maximum stress level at zero to maximum applied stress conditions 

on the unnotched coupons. 

The damage from the plastic strain cycles is determined using the 

Coffin-Manson relation to calculate the Nf value. The conventional 

plastic strain intercept at one reversal and the e - life slope values 

are used in the analysis. Specific measured values from the literature 

are. used when available and typical values when they are not available. 

6.  Analysis or Test Spectrum - The last information needed is the order 

and magnitude of application of the spectrum used in the test. 



SECTION IV 

OUTPUT OPTIONS 

The Computer Program prints the following output in the process 

of the analysis. 

1. Maximum and minimum applied stress and local stress response 

through the spectrum. Also printed out is the residual stress, equilib- 

rium stress, applied cycles, and the equilibrium period. 

2. The elastic local stress history as input into the Range Pair 

Subroutine and the resulting Range Paired spectrum; 

3. The plastic strain occurrence during the spectrum and the damage 

associated with each strain reversal. 

4. The accumulated damage associated with the plastic strains. 

5. The Range Paired elastic stress spectrum and the damage 

associated with each level. 

6. The accumulated^damage associated with the current block of 

loading including the plastic strain damage and the total damage since the 

initiation of cycling. 

At the option of the analyst, he can print out all the above items 

or only two. The IPRINT value controls what data is printed. 

If IPRINT = 1, all six items are printed for each flight or block. 

If IPRINT = 2, all items except 2. above are printed. '/_  

If IPRINT = 3, only items 4. and 6. above are printed. 



REFERENCES 

1. Crews, J. H., Jr., "Crack Initiation at Stress Concentrations .... ' 

as Influenced by Prior Local Plasticity," Achievement of High Fatigue 

Resistance in Metals and Alloys, ASTM STP 467, 1970, pp. 37-52. 

2. Wetzel, R. M., "Smooth Specimen Simulation of the Fatigue  .  '. .. 

Behavior of Notches," Journal of Materials, JMLSA, Vol. 3, No. 3* 

Sept. 1968, p. 646. 

3. Wetzel, R. M., Morrow, JoDean, and Topper, T. H., Fatigue of Notched 

Parts with Emphasis on Local Stresses and Strains, NADC-ST-6818, Naval 

Air Development Center, Johnsville, Pa., Sept. 1968. 

4. Impellizzeri, L. F., "Cumulative Damage Analysis in Structural 

Fatigue, "Effects of Environnent and Complex Load History on Fatigue 

Life," ASTM STP 462, American Society for Testing and Materials, 1970, 
  . .  • p 

pp. 40-68. 

5. Stadnick, S. J., Simulation of Overload Effect in Fatigue Based on 

Neuber's Analysis., M. S. Thesis, Dept. of Theoretical and Applied 

Mechanics, University of Illinois, Urbana, 1969.  See also T.A.M. 

Report No. 323. . 

6. Potter, J. M., "The Effect of Load Interaction and Sequence on the 

fatigue'Behavior of Notched Couponss" in Cyclic Stres3-Strain Behavior- 

.^Ivsla,..Experimentation, and Failure Prediction, ASTM STP 519, Ameri- 

rru Society for Testing and Materials8 1973, pp. 109-132. 



7. Smith, C. R., "Prediction of Fatigue Failures in Aluminum Alloy '"''"■'-■' 

- Structures," Proceedings of the SESA. Yol. 12, No. 2, p. 21, 1955. 

8. Neuber, H., "Theory of Stress Concentration for Shear Strained 

Prismatical Bodies with Arbitrary Non-Linear Stress-Strain Law," 

Transactions of the ASME, Journal of Applied Mechanics, Dec. 1961, 

'P. 544. ■■-'•V . 

9. Potter, J. M., An Experimental and Analytical Study of Spectrum 

Truncation Effects. AFFDL-TR-73-117, Mr Force Flight Dynamics Labor- 

atory, .Dayton, Ohio, 1973 (AD        ). 

10. Potter, J. M., and Noble, R. A., Crack Initiation Life Predic- 

tions Using the Sequence Accountable Fatigue Analysis. TM-73-   -FBR- , 

Air Force Flight Dynamics Laboratory, Dayton, Ohio (Report in 

Preparation.) 

11. Tischler, V. A., A Computer Program for Counting Load Spectrum 

Cycles Based on the Range Pair Cycle Counting Method, TM-FBR-72-4, 

Air Force Flight Dynamics Laboratory, Dayton, Ohio, Nov. 1972. 

12. Grover, H. J., Fatigue of Aircraft Structures. NAVAIR 01-1AT-13, Naval 

Air Systems Command, Washington, D. C., 1966. 

13. Metallic Materials and Elements for Aerospace Vehicle Structures. 

MIL-HDBK-5A, Department of Defense, Washington, D. C., Feb. 1966. 

11 



Ctrl, 

<<: 

Q 
O 

C£ 

CO 

to 
>- 
_J 
< 

< 

LU 
ID 
O 

IUU 

CO 

UJ 
_I 
CO 

O 
O 
O 
< 
UJ o 
LU 

or 
LU 
CO 

ID 
O 
O _4 

CO 

o 
LU 
CO 
13 

as 

P^  LU 
U4 LU 

o 
o 
as 
a. 

o 
LU 

o e> 

c£  CO 12 



„ 
.                     1 ■--■■;--   •■   ...;■   '■     -r—- 

l             —' 

* 

x 
nj X 

■■■'•< t 

E nj 
E 

o 
Cl) --• 

z 
"^  L/J     _               tp 

§ X 
"4-» U) 

03 , 

bE 
• Z          '                      . 

—1 
—1 o 

< «v           . .        . 
u- 

ü^V .— MM to 
—               ^^^^ OO to 
Z               ^*s, LU o —J pi 
O -2L X.                        — < ' 

O S 
Z — o< o   f ^v. 

IJL-       / 

O    1 

O 

Q 

LU 

DE
AL

I 
TR

ES
: 

EH
A

V 

UN
LO

 
PE

A to    ^s. 
tO     .    TO   ^"V. 
UJ         rz           >■ 

1=      I/) 

cm 

^^^^ — to CO H 
. ' ^<^ 1 .-.—-- -•—:— 

to        -f-> . s 
^**«s,^                   _ 

■ J33 

{2   kf /'■'■ 
■ I 

-U 

1     1     1 i     i^s 1 1        1         1 s r £> 'SS3H1S 1V001 
o o 
1— L   .—•— ■   '      ■■ .    ■ .. 

UJ 
S 

•   '  '  •  ■    '        ,. - 

• 
CM 

UJ 
t 

o 
0 

1 U- 

13          ";- 

Ü 

^-\ 



CO 

< 
OS 
I— 
CO 

< o o 

CO 

C\J 

X X 
cc 0} 
E ,F 

00 b 
-♦-' * . 

LÜ 

. ti 
■♦-» 

U ) 

D 'SS3H1S 1Y301 

< 

»— 
CO 

o 
I— 
CO 

a. 
ö 

cm 

Q 
O 

CO 

UJ 
as 
o 

1A 



X 

«0- 

LU     LUl 

gl 
|l 
"1 

fE    1 

"        1 
1 

o 
en 
LU 
M 
O 

< 

o 
2* 
a z 

CO 
co 
LU 

co 

< 
=3 
a 
co 
LU 
as 

o a. 
co 
LU 
OS 

co 
CO 
LU 

CO 

< 
CJ 
Q 

O 

s 

a. 

< 

ISN' .O'SS3HJLS ivocn 

>- a; 

CO 

5E 
CO 
co 
LU 

CO 

a. a. 
< 

3 

IS>I   V»  'SS3N1S H010N 

3 
Q 
—I 

I O 
u. 

I 
15 



i, •(.. 

'Vi 
0\ 

0.' » 
o: * 

! * 
T! * 
-'■ * 

— * 
r * 

v;! 

I* 

i: 
!* 

T Z 

■O      '!-■ 

I    .    Hit 

i   H 
I    o:_i 
l      Cf'.rj 

■      (-;►- 
3 Z 

• . 0- ■= 
i    7 a 
•    wo 

o 

IS 

iJ 

!J ;* 
» 

lu- 
ll» 
i* '# 
!*' 

■ » 

I© Iz 

in' n' 
ll.'O 
irr K 
ic <3 
jCL- 0- 

°l O IT 
2 <r 
'« J 

iy MI 
It: Ol 

i*    .»-s; 
o «, 
* ~i 

VI c 
'-I 
Z X. 
r u>j 
O ►•■■ 
-) _!' 

"■! 

v...| 
|C U!l"> 
•:     iViN 

!»     e Oio 

*     !c ■ i 
|e rtrjr 
:_i M:0 

■>   ;•=■ 
III! Hl Z 
'C x; 

■ r 
•a u_: 
<y o- 
o 
,c 

;a   ! 

I        ! 
If) 
■ft IT! 
idol 
'if> »*; 
I.» lPl 

i ml 
|C. m! 
'w <v»' 
IT 
'C       ■ 
■ ' rv; 
■ r> pi 

;Z ei 
c -■ 

■ If  .0 
0-    I ! 
UJ UV 
i- m, 

K' *-  W. 
rr ■■« 
u. u. "' 
v    I   ">! 
_it- *MI 
OIIf; 

U. I? —. 
tl   H 

S   l:-i 
••     sr 
I/)1        O: 
tl        X. 
ii; a: 
o- UJ: 
a -J 
n u". 

c Oic f|f c." c- c: c OK- 

...I   f..   i   ! 

i   i   i 

o 

AFPEHDIX I 
- .. I   ._ 
PB0GRAM LIST 

•H   V". 

'z z: 
iui U.i! 
ID — I 
to uii 
ill!  1-1 
V. «; 

c 

,   - ,- z 
,0? I.ÜI      HW M 

\X V>\     (9 ;H t- 
;Z 

. . |W 
i-in.' 

jii' ►-*- z 
e f>-'— i-« 

I     i o (V 
;c     i- o 
it-  U.jZ 

I*     ,0. _i 
. \< i «* •    u.:«? 

:ii' z ;r z ii/i 
,C W:t3 t-< ,1 ■ 
i    _i-:r a lex 

it- o;x :a 
;« a <r i/ip 
;0 t-   S: U'ilO 
•      S!     Ifli 
,u o il* '/I's 
C5 C^iH- lil'^ 

• MC i3^ 
n' iii T a I" 

•LI s;a o.'x 
if« j-ii: 3k 
,r <r :n ti ir 

!?=*! '! 
!uii; 

§^ 
Wj3 

is! 
ZilS 

' H-IZ 
: >-'{* 
' S"ll- 

o 

"IS 
Zi 

= IZ 
OS 
f3|0 

>- or 
<r •»-» 
0. «T 

u:' 

O I-  ZC 

1" .! 
;vz, 
O l-l ■ 

;c a.' 
IZ w 

z 
o _ 
ol 
..JE 
si«» 
Jlü. 
*TI 
5- UJ • 

li :Z 
I'o 
•-.or 

If cr! 
ill a. 

z:y 
li':t0 

St 
Of: 

»I 
i-i) 
Ml 

1 

1 a 
■'.   :oe 

■<I 

:    ■ io 
!     1- 

<-2 !<T. 

1   z t«x 

<.-;r t-:c c C.f 'i 
i 

16      i 

o 
ul 
111 I 
li 

</! I 
z! 

Z! 
c: 
.°J 
v! to 
a! 

x: 
o 

O'i 
O: 

>- ■ 

u.: 
»-« cc •-:< 
z,« 
i)Jl ■ 
oi 

;* ■ 

lil:C 

-Hi 

C' 

tn't- 
w a. 
ui ui 
o: <s> 
t- rv 

iu o z 
A  _) M 
FLi: 

■MA' 
V w 

r*    .*. W.lil 3.' 
»—t  t »— 
AT !-» t^l 
111 W 

Z U. 

X J- _l 

a i. 
oi 
v *-< 

VI 
■z V 
o;~ 

in w:    ui 
S- z u. > 

II ii in 

r t~ 
i i- 
z o 
w w ' 
U »J- 
ti    tA ftl 
o «■ • 
o;_io 

tu -H 
U.'     U. 
c u: «■ 

« u. 
ui-   . • 

oro «H 
li' J-i u. 
> D«5 
£ a • » 

o <c 

'•   M 

i   ' Z ! II (- 
I   ' <C O- < 
e r o.?- 

IT >- 0. O :_l O 
h Ir UI ü HI L 

.1 

: . -i    '''■•.'■      ! 

e t' ti o it- t- ;r.r lire t- r< 

e « 
z o 
Or 
o z 
U.'.l 
«n (/) 

i- 
u. u 
CO 

I 

v>'*- 
t~ 1-1 
Z li. 

u. cr 
lii;C/l e, 
«j- 

•UJ ,«a 
Of. ,U1 
■ci-i 

»III 
CO 
»;o' 

«T'O 

^ 
Ji- 
ll : 
21 

V) 
.* 
— u< 

— Z X 
• «• K 

IU I     (/] 
11.1 

Ui   .H 
V <\1 L. V- 
<j » >H » 

* >- c 
S■ Z 7| 
4    IH III iZ 
* ,r n ' i 
o K •-• y 
•H 1/1        I 

I»   CM Hi i 
U. U U.I IX 
o .z _i i- 

;— i- r 
L.' « M u 
r> • i- o 
°';II  -', 
Si     "^ UI 
tj ;x uj et 

' !<r _i /y 
of ;z i- p 
Ol-H» 
ui i/\ t~ y> w ** w "* 

IjSii 
— _li_l 

• Z Z h- ,«- 

• eoi-i- 

o: 
u. i • 
z >- 

z 
e'O 
o! 
u. o 

u. 
■ • z 

M it 
h I   ■ c z o 
»: u. 
31. 
O CT 
Op 

It 

M K 

O (^ 
li' z 
X :Z 

zU 
3 O 
a ti to 

I   n- 
Li I«5 

ID I 

•:i 

tn\. 
Oi 
oci 

;-'.i;-. 

til 3T 

« O 
ZiZ u. 

I 
«s 

3 
O 

«I 
•o 

e 
ui 
tr. 
3 

In 
S3 

"l z 

z 
O 
o 

o 
o-. 

i   I 



UJ 
o 

a! 

101 

71 

o 
o 

Oi 
a'! 
0. 

0. — 
111 (VI 
Z UJ 
UJ * 

ow 
O IJJ 
HI X 
a: </) 
Ul>- 
a y 

r 
re 

M O 
IÜ u. 

o 
UJ 
en 
3 

si 
H I 
olr 
«r :«r 
b. ,fr. 

Z O 
o a- 
>-,,o- 

U-IQ; <B< 

2 o (-! 
O <* *: 

M;0.      I 

<t u; • 
Of jT I 
I- I— I 
z; 

lii X I 
u c 
Z :3 
o.o 
oja- 

'X 
I«I- 

u;iu 
Of. x 

win 
I  . 

«I 

X 
Uli 
19! 

XZj 

o c o    • o a-    !u\ 
IXfLl . 

</5 H Ul '«O 
Vi I    ■ »- Mrt 
Ui lii'  C/> .li- 
ct jx     :co 

1/1»- 

' O O 

vrl«t 
«nr 
J« 
WO 
a u. 

X u. 

o u. u. 
IOC 

— o , 
ÜJ2Z 
111      o o 
i> X HI M 
,UI 1- H H 
U V oo 
2      «» «r 

! » UI 0! Of 
n-l X u. u. 
ill I-1 
fit     LI_I 
!•» u. W c 

or x 

ü'Uü: 
a in u> i 
v n o 
t- *» «• 

a. 
murr 
.1- 2=. 3 
:i« HI xx 

&- HI I 
'X U. 2 X 
*- M t-l *X 
Is«: I- X x 
I    2; 
|UI lil'XX 
IX c I- H 

ill in u' tu 
I    xxx 

• «l-Kt- 
_  _ ;. -       .     —        O'   ■        : 
2  2:1- >-<«-<.     <rt III     II  III    II 

y i^y V I 

u' T\ : 
•_i »' 
t»u\ 
>-   • • 
O «0 . 

f.-1 
m x i 
X  Mi 
n ■ ♦■ 
2 J-; 

HI - 
ill — 

Ml- 

i 
ui a. ui z x 
> ui o. W«f 
li' I- >-'T. T 
JMI-hl- 
ZHI HI tfl t/1 

I« 

O-t- tit? C"i O I* CO t? C CO f> o c 

~  X ; 
z or i 
Z Oi 
UJ u. 

"E! 

r.3 ti :o c> o u 

c * 
OO UI 
JOS 
m _i U 
Z C? *J 

C'xi* 
;n H z 
,->-> z 
-J -5 1 
-      UJ 

z z 
HI O 

i 
au 
li' £G 

y o i 
O 3 U 

• O _l !_l 
V -J O Hi 
C <D Z 3 
Ol Ht' 
JI UI 
01 H O Of 
Z -5 <t UJ 

-> n T 
_J H- 

Z ! 
U' UJ 
a x 
Ui H 
U. : 
li. Z 
HI HI 
Oi 

a 
x U' 
o D 

U"_J 
o 

or z 
O Hi 

i 

o5 •■ 
iy ,o v1 

«JO! 
O1     O i 

U. _l 
ui o en ; 
x'       ! 
H UJ X ; 

0. H I 
?>1l 
O I- "5, 

Jit        w w — — , 
o X u. • 
WHO 

+    II   IK 
L o- 

_i-^> 
UI-5H > 
lil   II    II ii ii 
-1 Xt 
2'- -( 
.1   • T« 
• n- *+ *» 
• »- W M 
• y -i» 
. 13 1 .-J 

»JO-)--) 
■H_J-~ 

oc z fe 

UI : 

UI; 

'..i t; ;o o M 

100 

:17 

— nr 
z o z u. ; 

X U o 
H o a 

> t/i Vi or 

O U.    ,    .. M — I 
MD Ji-21 

or 

■c 
►■ HI f 'p 
i.'i ■•• r 

I H o v !     I 
llfloüi,   I 
■ v M ui I I 
■N^oU; 
■ tf a z -j- 

O UI    ' HI . 
■ Ü H •» W5 I 
. r <r. J- v 
INK •• H- > 
'Z'^IIMB ' 
I O !— .— X I 
'TBOtiri 
I X :-H <I O I 

SI 

!       I 



jaaxdi' ■ rursjM,'! jwu ■»'.« 

i    i 

v: 
0'! 

hi 

a. 

)       ! 

M 

'.I 

M; 

>--a 
»rv 

i-1 a 

tvjlo 
■ IU »a 

~4'n- I—VH 

0-' —    «.'TI 

U>   «  -!►- 
-!l  i,i;«r 

'^.lO   !—:(CiL 

U. 
;<3 

n 
12 

C 
o 

wo *jo 

(/>;C 
(/>; 
liMH <*:</• 

Jit--I 
IL'I   -   IM 
MIX  «j 
>H«I 

1        im-H — 
!     injv u ir> 
i      J;V    »I . 

j ir'tr- in 

i     iü;ar> *o: * 
|C t-j^H Jftl 
;o ;u. 3'u! 
;x x; *o'j 
■ J o'H o:t- 

vll-       (K 
,Z vja O: 

■ j«   *il-; wl-H 
IT- OC'O t-ikl 
iu. <rio- t/<|j 
ID »u «ir- 
f »:t- jit- 

I •     IZ U.i't- 
C I M i> 

!!/)   I        T!— 
io.   :Z<TIX 

— 'W   Ml   M  Til»* 
(V.  <• Ci  1 v'u 

►    -:(0 >--<V V|  «. 

■ «-M-     ;(/> ir*Z 
■ u i ► J.       .j- 
'   »'lu «r:u. o)|if' ■ 
i ir-iar w:o t-ij *< 
• »It- ft" J U.i— ■ 
• *■; »u:;      •►Ir ( 
• -H'»-l KT h.r*- 
i u X *r:f> al<r i 
■ r^;t- r<<\i O"- 
■ »i—    iv j; 
■ «e M xv </v~ 
i <T,-H m: •»    j^ 

«r: 
a: 
Z! 
I ' 

W   *^|*-l  TO 
»1 <«jl   » »-4 in " 

U. -H 

el 

in 

Oi 

:! 
z 
O' 
OI 
tl'' 
IA 

U.' 
o 

w; 

I-. 
z; 

u.; 
U., 
Ill' 
O 
o 

X 

L. 

r  i 

!■»* C'.iC f: 

» —JiT •», • O' » 
v K: — »-;«> OT:ift 
> «rrin <r ^ sr:— 
i xit- x (J. <r c 
! ojcv c; i i luj 
: u.;s u.! i -zl-i 

;     i» *! 

- vi -i 

|X 
|00 

;» 
* iz x 

• -r . 
n! 

»2! 

!—     '-»zir 
-i •     iO 
CV» PJ o.      I 

— ü _i;o j 
z :r^. >- iu I 
■« •■ tw! | 
"^icj t-'n — ■ 

— •  »THtt   «lUI z> u; o w » 
H «a.o i— >.Q 

m'.x 

v0,~ 

« ill «T'       U' « 
x t- r-    i- 3" 
C: n a: ^. ii a. 
o iv G '«• o: c 
l^ 2 U. 1- S u. 

j* 

:x 
—,ir. 
o: ► 

»im 

lircr' 
I- X 

i i 

—,   •   p o;o 

0." .  iO;X b.j— 
w;xui:a> *. 
»:»» »;M n rt 

»r.j»» vc— nr - 
— ]>- -~;l- !-• If 
in«t- iii.«r _j.— 
t-'X K-'T- a.o 
M »j'. *-i:^ a.i< 
ft'iC IV ;0   3jU! 
S:LU 3:|U. CTIO' 

•   i        1     »! 

!       ! 

■o 

III. 

kvi 

—   ■ P v     Iz. 

—    w    ;«• 

§  p  !=' 
"-1     y>     H 

•3 
u. 

in 

It-' 
■c 

Iw 
VI 
:u 

b 

|X 

i? 

p 
iv 
« 

111! W O 
IX U.': 
w  »: 

in   • 
it« 

■■a: 
— a — 
rf x ic 
MAD W 
■.*•%    ,, 

10 >- kC *-;!—*- 
l.'!<r in 

t>- c o- 
2 U. 2 

•0> , 

'• "i 
i • I 
'UV ! • 

• o- 

ox 

(\j «-X 
;j- MOT 
Iv  .:-< 

V •• V- 
:<r in «rr 
X t-.»T 
■ü: M 0: 
jC rv -c —! 
|U. S IU. ~ i 

■ i . * ' 

I  -I 

(-13 

UJI 

z; 
in' 

S'. 

a 

o-l 

i 

■a . 

a 
■ z; 

f .' 

,4U 

. iK in » 
iv ";Z — 

.   I« en      o 

^IA b. |(y i-i 
■ ■ ;iß •» |m l«! 

. -  i »H--I •• •- 
.',:tr* «»'IA i- 

!«*■»■!«.« 

■'e Ke't 
. :« o;« a: 

;u' u. 'ui o 
.•|0f  •    fLU. 

i^ X       M 

M 

l#    •-< 
•^Vilfi . 

I • v|m 
■*•-:.» 
i— t-.UN 
'III «T — 
:i- x.ci 
|M [V-i<I 
i(V Ojlil 

,— v0 «• I • — 'v0 — 
I- !— I- !S\ t- — I- 
<r uitfy <f .iti «r 
x i- x o x i- »: 
0: M Qi < a: in 0i 
O or O IU C if* O 
u. z u. ac u. 2 u. 



tu I 
131 

Mi 

Cn| 

'S' 

a. 
o: 

W: > 

ID 
iß 

o 

> 
UJ 

II 

Z 
z 

X 
<r 

t- 
Bf 

111 

I   S: 
i s 

i/>! 

O.'! 
ts; 
c 
Ö'1 

-i 

Ul 
0. 

Ul 
0. 

Ul 
o. >- 

Ul 
a. 

Ul! 
o-: 

UM 

O'O 
_I|C 

Ii2 

N* g> J!W — 
m v I II o 

vh -* 
lO »»'—< » 
»Hi in 
il «tfAI » 

— hl 
Hl B. 
0. > 

V?. • 

»» V 

— ;n -)-) 
— v 
* o 
0;0 
O _J 
_i tr 
ü M 
'I 

• X 
HHlt 
o; ar o 

;Q  IT! 

>ffül 
<o — a 

•Ul « !W 
H X.H 

«i ,w Ci: 2 
llüO" c o 
Ct'Is U. ü 

IM    ,W 

Ul 

O 

0 
1 

M It' 
u 

U\ z 
*H •X 

l"-    • or 1« 
;•• 1" 
M X 

i° ' H 

H o 
;Z . H « 
H o 
co Ul 
z H 
o o 
u Ul 

ZU 
Z fl 
l!l;Z 

t/llCfl 

Nl- !H 
hyi 

1 »«r H 
■H» ac 

£-1* 
i«p»4tr 

•1 »in r» 
Sid ►>. 
II »tD S» 
- ll>~>- 
WHIil W 
»'Hl- X 
wtH or 
uj 12 rv :c 
ft'!  • 3 U. 

i       I 

o 
UJ 
H 

l!) i 
z 
Hl 
H 
z 
r> 
o 
o 

2. 0-1 
o in 

■ii     '. 
'i- c 
«s H i 
X 
:< o, 
jjo! 

»H 'Ui — < 
ocwl 
UN 'I l>.' I 
in :j- ei — 
» <M    • »4 

>ß v :r .,J 
•— V o    » 
in;» 0. *c 
i- H <y — 
HtfH'UJ 
Of r — i- 
s ^: u. HH 

,0 w (y 
.u.     a 

?! 

o 
u. — 

V 
o 
,o 
_l 
B3 
z 

.11 
•_l 
u. 

US 

c 

I Ul hj 
» 0.. . • i 
' > «- i 
Ih * 
I Z ii 

U. : 
V: 

* i 

T ■ 

* o? z' 
II   II z I 

.-5 Kl 

II U. 
V IV 

»V 

z ■ 
o c 
U o 

II   es 
-5 i0 
->■ 

-> O 
;o 
i ■ 

■)vrr>-3»» 
X 
<t 
T- 
H 

o Z l 
IV — ' 

O Hl l 
o i 

' I- X 
Z H 

i o V 

I    U  ! 
■,-> ^ 

' -5 —' .■ 
THIN 

iii ii n? .II Tit )ii tit ILI 
3JOI-3333 
z ii.- o z z z z z 
H ^> »-I H Hl M l-l 
H III _l Cf H H H H 
:JJiZ22 2 
02SH0Ü0C 
ü!   -ü;    üIJU'O . i 

a' 
o c 
H  Z 
oa ILI. 

■ !'•■. 

o er in i0 i 
a in cn <r» i 
»J I     I- mi 

In 

il9 



M|M  J-!lft \D\t- «0 

II | 

•*i 0 I 
C. 

lu U., 
tV!CV 
C C 
o o 

u ;u' u.':iiiu- 
y c c o? a: 
co c;o o 
CO O'O u 

•i 

HO.THW«J^lflN«(PO^M*W4Ul»CK»(J,C,W(yMJm\(IN*^ 

'.:. i* 

[u.5 
lo 3 
i C 
ii.   C 

!V' <t 

LU LU U. UJ Ul Uj U. UJ UJ Lu LU Ul LU LU 
c. or or r' or (V or a r.- o- cr or or K or 
i-oococococco:coc 
WOOOOCJ.OOOOOOOOO 

(v a: 
o c 
o o 

i      I'    I      ' 
lu 'iu lu u* Li u: lu U' 
nr ,iy or or e: or Or: a' 
c 'c c 'C co c c 
CJ <J O U O (J o o 

U! UJ U' Ul UJ U! 
or ir or (!■ sy K 
c c c o o c 
O O Ü O ü Ü 

o^iun^iPiONtt^oH 
j j j- J- j j- J J J J- u-. u- 

LU UJ U- U! LU U> U. IU U! UJ UJ laJ 
£* ft.' ttf 0' K CH Of Q-. ft' tu D-' Or" 
occcoooocooo 
OOCJOODOOOOOO 

I 
r ■ 
2; 

e? » •o 
(\j OJ M «« UJ •w 

X * iC 
UJ *-i 1 * 

I ~ 

iw 

|IÜ 

O : — 
?- 'O ;<^ 
12 ■ ►. |»J 
c/i r, :«- 

;«t o.   . j • 

.— •■ :o 
:o 1/1 O 
a !► :<\| 

■w •- ;~ «- 
— —     » IZ   K 

o 

I" 

115 
IC I 
tv c 

he; 
in: c, 
iC lUi 

11- > 
r>' <r 
n. 

en r> 
ci o 

o r m - . 
li'rl 

■r   » cr. — _i    ;x ^ 
!is X'<- i 

« ro i 

i 
l-1: 
X' 

•a- 
V) 

< 
iC 

■ a. 
■ u. u. 

3 » 

i *», - 
I o -* 
' oo 
; evi'c 
' — M 
1 13 — 
i >- < 
i o c 
• ■? f- 
. 0' V 
I "N _l 
• _J i 

! n ~ 
• so . v;-. 
■ TT-V> 
: o vr 
: T i"-1 

i S'£i 
: oto 

■   Cl     *>        ;»-   « 
— 7: o ,U~ ■ 
IÜ2:  > 
!/■  S. E '«-  i 
<r o: — a c 
• H 1/  O  W| 

— *   »M — ' 
CD _i rz ~ r : 
o in z :>• r 
r,.>iii»-'  ». 
— i: • r; J: —. 
X J "3 -I- o > 
l/> 7 Will o' 
«    V      »•;X   <\J. 

\<r 

ic    ! 
i   o; 
V- I!' 

£-: 
;*-i M 

IS! 

Ml 

x! 
<r; y : 

l-i: 
in 

r 
i—i 
er: 

o! 
M ' 
c •: 
r ; 

O ! 
a i 
to i : 
i.i 
o-i 
a | 
o 
Oj 

r.i •    ■ 

sf;.' 
•*j 
i/i 1 ■ 

tn! 
Uli 
or:' 

I 

— 0' V (V 
coac 
a ü »•{_■> 
cc s: -.ir 
~- v o'». 

>- o (<o ■'o 
or. — r 
;/ X r/l s. 
7T;0 U.I.O 
U! C 0L :t: » :       *  ' 

~. U    ' 
o -v ■ 

V) 
— i      13.—        — 
j- i  »'Mia 
iri jo H- \Ti Ji.u' 
»IM T    * *fi 7" III 

i .o i— i-i !i.c —:    rr> 
w !f.  iv,— »-      z 

* l.i.cr n. '!.• «r       »-I 

-i 
it. >. 
u-:. 
-i 
Z : 

3: 

O : <_> 
u: 
«i 

i 

o' 
r ? 
!•' w 
3 «r 
O 0: 
lill- 
1/1 Vl 

M H 
u\ in 

I 
UJ Ul 
<X K 
o a o u 

U\ UN 

lu IU 

o c u a 

ul i 

p 

u 
'(A 

z     P   .      -!   i- 
II       !♦        SE »  I       I 

si 

e i 
o i 

'« M 
x r 

III O       '(/! t/l 

iir ~3 I-I »~< 
ly io u.:(V c: 
3: u. H 3: xi 

! II a i «rr ; 
:h- r- ;w n' | 
C IX. * t- | 
:_j     -5 o 
to:« -> 
x: c <-• o. 

!>rt 

»: t/i w 
or «i .< * 
ti! -1 :« ii 
i- n. x rz 
tu: .«I i-i 
c ■£ £ 

;w t^ ! ,«r « 

X 
«r ? 

V) T. 
•X <A 
II <r 

C t- 
Uin 
a. -i 
y a. 
!" x 

r. in 

:2   £ 
ityt 

1-jT        l~ 

r' :+ 
Z rtiX 
id + «r 
.11 
v. O 1/1 
I- _l w 
nay 
_i v II 
,Q. II 3" 
v >- <r 
•» o iii 
UJ _i a. 
vi a. v> 
« ü ;« 

E f n    w 
i —I-    I 

lu 

ii r 
<-JJ- 

'in 
,«4 i 

I    120' . 

p2i s, 
[u <r i    CP 
(V n- ■    II i I 

»-< 'II  hoKl 
II  'ct I/! Ill  — | 
«i kr _i <r U- I 
-JI« a. p M j' 

.O IV I 
a crj J 



O 

in 

a.1 
o 

in 

i 

t- 
u. 

vO 

U 
o 

» 0> p rH «VI l>) 
i\ u\ tO VO Af> ifi 

UJ! 
Of 
o 
o 

=> 
o 
IV'' 

. es; 
=>i 
ml 

I. ■ ! 

««W>tfJMtf)S.t«.NK««.N.N.|>.KK«s«OtO«0«0e&a0«OkC«OCnencria> 3r> o\ m C 
be en to r* w w l* tn 

pesoBs 

B8S88SS8S88868SS.88S8SBg|BS88885SlB8S3S8B8|S8^S8s|I 

N B O1 O i 
eborii 

O 

to 
'.es 
o 
!» . 
w 
,05 
m 
ji 

tn .> 
•- 
■* 

g 

C. -,« 
HJfl 
~|V   ■ 
t/> h- 
Ull •    . 
«JJJJ 
■ *«» 

l/ll • 
>-ta . 
i-to o 
H m ii 
ffii— tc 
er u. c 

0 O 

«X M '*     * 

!       i 

!     I- 

< IIY-X 
wt csj .<r 

oje/) 
f kr 
(Mil 

II      in 
i— —1>- < 
!-> 03 t- r 
y ~> ■■ II < 

■iv.<a <M « 

|_l U. UJ 
o. tH bf 

3L ;(/> 
g 

ojw 

W <\J IM 
tv tv <v 

SD   I 
N M 

,o tn 
o :i0 Lü 
IT ftl fV 
«U;     II 

O «T »-* 
t- n w 

••» </) 
O U. til 
O.HK 

! • 

: i 
v z a 
«TW «H 
X £ .» 
tn y, 

!+ +; i- 

lit 

i    <" o « 
rr> i 
«M   II 

t/1 IT 
III lü 2 
Or. £L Z 

'  II   II Ul 
•■ — ~ II 
z z ~ 
w w z 
< «r M 
or or <r 
M w o? 

xz,~ 
<r M u 
Z E >- 
c o o 
W 1-4 Z 

'U ll' 1/1 Ifl t 

L "" p i'j i 

i 

'° 
I 12 I 

!/):>• 
v j- 

• V 
Ul !<r 
_i* ■ 
• t/1 < 

x!«r 
«J !l 
sr II 
tn tn 
•3 .Ul 
— :cc 
u..e 
l-IÜJ 

o 

c 

> > I 
V- 1- 
II    I  = 

• r' 

ul UJ U) UJ Ul li.' 
OUKKKKI!: 
o o e o D o 

1 
Ul Ui ■ 
or or; 
O O i 
U ü 

o 
■ =) 

►-    i. 

tn 

a 

i 

O O i     o o 

uri       L. 

j- z <s j-   « —' 
J M   |   J-o i>7 

I"   II       - II   UJ 
o M M n tn (V 
i- «■ Ul»- Ul [II 

— (K :    o; U. 
c ti. e.ocH 
e i-i ui o ui b 

Jr !♦ c-- ■ 

ui 
tu 

ü 

«-. «ff 
r ui 

3: tn 
tn <t 

— tn 
tn in 
m W 
«Ui 
ii ST 
z a 

ek' 

in M i • 

li <r ^ 
X UJ » 
«r » 
r <r. j- • 

. er "X j- 
< — j-i 

i 

r*    • X ' 
•I- « I 
t^jn 
_ji • <n j 
.* «i: 

X, «* i z >o . 
«r hi rr *-i j- «y • 
r z i-ix * r 
co co T tr     jet? 
« <r (T «r o ft 

r r « Jt •- in ' u, u. — ,r     EI 
HI M u, p o Ei : 
'i      H<Cl 'f 

I» 
Lt tfj!- 

■P 
d 21 

O'iri' 
in ^i 
f l»> o 

ö a j       *~ — u ^_ 
KepotiiLHii. 
-i < IS O 'H w '     Z | 

3 o 



■ 'IflW I WH 

i ! 

I 

i        I 

'      .1 

, ^ ^ rt *H« rt -rl rtirH W -H ,-lj.H rtVl .H **■*■* .H -H ,H ,»H .-I rt T< ;TH «4 fH »1 *-l »<.Hfl^»ld Tl ri -H W H^ .H ■      -H <M w j" « 

IT. 

0  I 
C! 

JtVWB 
\£) 'Aü I£ 

!   t1: 

i^ 
i 

i 

.    y     * 
o o r»> • 

!     u: 1- o: 

■N> ei •-. » :o   •; 
l>- Tl't£ t- CM 

■J        (1   W -rt 

in» ;III xv«t    !x ,-t >-M ;~ —'    w 
c>l«xZil   Z'joÖ  tlKü.rHQ. 

yi 

• ' z! 
("I      t.! 

.«>       15'      » 
t?"        «T !        f* : 

O _l|      0 
»'«Hit»- IT > 
a:-»:;  ..z 
• e » r p.i r 

C «T —13 I o 
Id -I ** !0 — :o 

II I» .0 :» 

« in <v: » 

in M e — 'X 
._           ;.* — H- x ■** 

1 r:5£Uit ~.ir> o| ■»' • 
'Miii;—IT (o v >• p r c\i 
'o + !x >.;» v:Oük!ir • 
la x at «■< r K z'— w K 
■^ tr'iS ii, it • u.' or *i c. .u. 
'b. £ Crt ».~  It :o  II | •      :•"       «■< . 

I.«<H;HXI      ZBB.   »■.? 
!,*  H In  «t,<r M— Wi'. Ift X       ,w- 
,n — — a' or «r »H «* K in fcß lü '«* ui 

■I 

a. 
'X; 

: tut- 

Mi 
til! 

Oil- 

•I 
— !iv ziv Tu m!n v'e J-: - x =5 ■ ..in iirr vi . x; . iii'w;vf 1-1 w >*   .or z   r~* ^.o' 2 !•'»,'.' S "?f'E 1 iLjir DIE jt.u     i-iO'Ciulin t-.=)<-ti     :Mirw5,    -:  (-Cn!w•>£> - z i-i rb n n 11 ,w 
<v|ll   IliZll'tl      ;t- o:U.   II ;!i'  II!      »2JWOII   II : II Z ,3> X \T ZiX — .in — K •»■>- ►-'; H  11 Z — Z _. «r 

,^:0'** wtj    ll> C\rj.-. -»'>- *-l:i<\ T:   ^ I-* *? f    "f%ft    ill *J I- 2h;H H H.rl W 
...    _. '.    _'■!- : " 

.    io   . c; —.— ■-      — z 
o >• cm z u. x o x Q u. i 

I-.JZ ^'T> >Hn OiZ f-i: ii  .-. . — :tJ »• - • -    - - 
■crii-i K'Q r"«'Hiw iniy. y.a y> v V- z <r my V r 

■_i!< Zj— a'i«J     iu   .:C5—.»»-       —       " 
. ;.y aiii. ri.u 

C.i2: isiu a-o u:;w '.liita ai!o M 

I 

!tfl <fl! 
!..♦ 

0-.O 

■' 1 

i 
1 

1 

ftj 

1 

^1 

■i 
.! 

M O t> e c> p c C" 

c 

r ;Z «J 
It O (Tl 
au in 
crio' 
wi   o 
— Lu- 
ll. I-i 

. . lu u 

p I. 

in 



ui: 
13! 
<t: 
0-1 

(VII •! 
0" 

■o>l 

a. 
o 

i 

> 

>o 

O 
D 
It 

N. «0 (T< D ** tVJ M 

Tl trl »H «H »H 

U! LU UI UJ UJ IU 
a: M or ty. a! fz 

O 
O 

O 

.CD 

I/) 

c o o ©o a 
o ■s> o Ü o 

» :      » * * 
If * » * » 
* » » 

■  *• » 
» » '   * » » » » * • » * * » * » 
If * » » 
If » » 
If * 
If 
If * 
If 
If 
If * * 
If 
If 
If 
If 
If. 
If * * 
If • * 

u 

ill ?• Ill »■ 

3 -I 3 If 
r- HZ If 
M X M » 
£ cr t- If r z ■ * 

o 1 o »' 
u * o * 

T* w 
<r> o> 
in IXV 

o 

o 

^ ut W K» (T e rl 

UNKNNNNN 

_UjUJUjLüUJLUUjklLUÜjUJÜ.IÜJlDÜjliJUJ 
y of (X & K. cua a ta &.& <* a: a; or a a oc ■■ 
DCOOOOOOCOOOOCOOOO uooopooooooooooooo 

s 
b 

in 

..— us j-! 
J -I i • * i 

U in !i "5  • •' 
K\) |- => ! 
.1 to z x Li «-I ; 
I   >. M « i • n : 

n lo ts 11 ui: 
</> H w > -J 
>- ifl i/i .— o : 
t- ii  n u. >- : 

3 I- >(>• H C ! 





UJ 

e 

n 
N. 

. a 
o 

z 
I- 
u. 

VO 

o 
o 

ifi N tf 9*o *4M 
^ßjli) (£}(iC N'f* r^ 
W IM IM'M (M N M 

SNKNhN 
N M!M CVIM M 

UJ Ul ÜJ UJ 
ar'-er a-\cr 
OiOOlO 
o o o o 

7" 
o 
a 

Ul 
. Z 

Cd 
=31 

a 

I 
off 

u. z 

z;> 
« M. 
n? Iu> 

X' 
l-|X 

lO 
</> r* 
>-   ÜL 

Six 
O 13 
ria; 
UJI- 

x'uj 
«r:o 
o;.(/) 

n'f/i 
. er i-i 
a t« 

Itl ui 
O- Er' 
O O 
O U 

I 

K. tfi «n tfitAmtaMmi^r. 1« tr\ m n> m «> «■■ 
p,ortwnj:mujs(öö,DWi\JF)jiPtcp>K',irD*4(yrJJirwi*w 
Ntt:c06ac6(oaccBoc.<&o<:(T>(rffiir.c>{r'Osff'0>aaoboaoao 

! I 

rfvaaobaaoos 

I 

* * ¥ 

+  +i + 
I 

* *i* a o.;a 
z z.z 

ÜJ ,lu Ul UJ U! !ID 
oraaKKK 
c :o o o c o 
00 OjO Ü.O 

i 

o 
>- 
u 

1      P + 'a 
iz 

I (TM 
.*l 

1 0.13 
,ri5 

'.o 
p 
l_J 
p 

•   K 
zl 
S Bl I 
CtfiU. I 
►—! r • 
UiU 1 
U'!> 1 
0. P : 
co     1 

L11 
c!«s- 
«tir . 
010 ■. 

I   !- 
HhlM 
I- 3jO 

z rl«f 
w w: 
U.     !u- 
UJ ui'o 
Q X: 

Ul UJ Lj Ul UJ UJ ÜJ UJ UJ UJ UJ UJ 
Q: or or a: <y or or or oz \& & ;iy 
O C O lO C O O O O IO O ;C 
Ü1OÜ1U UOOOOOOO 

1 
V|¥ ■ 

* v + + 
0. a 
Z;Z 10 tfl * .* *'* 
cu jw a iO. 

1 

J 
X >!Z 
3 u:!3. 
or -tar 
>-_l>- 
(1 «o 

>illl 
0.      10. 
</l Cil/I 

O  <!.  t- 
<t    13 

_l vz 

Ul] 
3 a Vi 
0.     x 

x. 2. ujjj— 

</i 
!w ui 

I* 
101 
er> 

u. 
x;o 

:i- —1 ui •— t- 
|ZO;J 
In; >- o 
;Xo 
111 
_ie> 
u. u.; 

o 

oz 
lll.UI 
0-:X 
(/> Ul 

u. er 
o.r- 

o 
v> :z 
*l 
«r iii 
UJ.X 

■f: 

,u. 
Ill      'O 
X u.; 
i- o:cn 

a. 
U. IrtlljJ 
o tk'Kr 

(^ 1-3 
>- Z'Z 
Ul 2 
_i o a. 
_j ti iii 

X a      t- 
3 > x tn 

I* 

3T:      H- X 
= :u. z 1- 

t-i    o\u. 
u.v* o!o 
u-ü    I 
du. Q?ll/1 
i/i.r* M|i>- 

in 3 a 1- 
3iZ      |Z 
O:    UJ3 
w G   0:0 
Cfl U' zu 
UJ:H <l 
OS-C/I tcv 

t/iu. 

UP 

v 
C T. 
Hl!3 

t/i ui 
Z I- 

-i I 
w O 
O 3 
> C/! 

?5 
•- Q- 
< U.' 

i .1 I- 
3.1- V) 
o-l    z 
1-iT 
oio u. 
UJ3 O 
0. itrt 
W        (^ 

-•■•' 

«is 
w!— _i 
(rt;a «r 
>-:ui > 
_»!•— 
a. \tA a 
z'z z 

uj uj ui UJ uj 
c; io- cy p; or 
o lo o b o 
o 00 u c 

s* o vi ru » * 
3 W ^( »1 VI »-I 
«).ro w M m » 

Z       I !            if> 
11 OIQ. ]X U-">- 
ST > Ul U' JÜ 
11 OV- t/1 Cl O 111 
1-1 z;w IU'Z viz 
l/i CiZ ß:,w 01Q- 

0;0 o 
ii>:     • 
k- V. <rt 
oruij 
0:3 V 
W_J 
zla (rt 
3 > w 

l«rt 

M — 
to z 

11 r 
o 

» n 

I 
-> II 

x — « «^ 
!■ I 

|U> 

UJ UJ UJ UJ Li UJ UJ L.1 UJ UJ L) Ul Ul UJ UJ UJ liJ UJ UJ UJ UJ UJ 
of a 0? or. cf. a: r/. o- 0: w rv^^ a: b< <K :(V or a or c &f ör or 
:o o :o o ö c o' o c c c o ;o o .e o 0 c c o o o 
o o o o p p 00 poSoououoooopo 

J\ ID N 00V0 
H «H !<-i »H VI W 
10 W M W WW 

R? 
M 1^ IH —. 

I- O H     » ° 
Z o (T — 'a 
MNyo'lf 
n.- —   •- o — 

1» ^ 

IÜ1 z 

«r 11 
x M 

L? Olf.' o!'c- o'<3 ojf oic- e 

0 rr ix 
1H* ^ Ät *-i 
1 ' I" T ~ :< 
V O V X J 
< ■ M I » UJ : 

la. •- Li Z ; 
,it — ! » M , 

»■ d *•  » 
!— e? <r> *- ■ 

!<r? *- ^ e» 
jOJ X ,— •* 

,0 r i>! — 
i>- «-■» t— co 
bHUiii 
Iz to =r K 
;&^r^ ** 
IN. ^ w 0-' 
_l c p o 
•a ui l«j UJ 
u\ n o o 
rrrs 
v N > v 
z z 7 z 
0000 

. r x tr r; 
IZZfEI 

'to o a o 
üub c 

O '-" P o 

25 

— z i«p 
U! l-i XT' 
_j _i,~ 
u   -'Ul 
■■>■ _i,> 
OX."* 

"i.v IL! tn 

:>■  12 i       ( 
O O'Z 

;v N. :M 
.Z Zilrt 
0 o:z 
 : ui 
•El 2: X 
.O O HI 
O Ü C 

a.. 
;^ 

•!o 
1« s 
o a 

z' 

10 

P ■in 

In 

u. 

O        JU 

;r     p 

p      'iJ 
11 (^ I    ' 
>. if-.i-' 
.M a ;x -. 
I • Z O -V 
Ul        \D N, 
p *-.! ^ ir.:—. 
; • o io M 
I- CJiX   « 

■ML 

y u. 
z; » 

•wx 

lilS' 
M' •" 

Hin- 
•»in 1 
X! - 
<|X 
r <= 
IS »H 

WJ vCI 

-;Z    »IH 
pHrtlCl-   II 

xp 
Z :o 
3 1 
a c 
ZP 

er 
er 
er 
er> 

a. ft. 
UJ l-l 
H — 
V u. 
ZM 

ft« 
Ui 
V- 

X!Z 
in 13 
«!D 

<y X!ü 

is? 

i-l>H 
w \u 
CL\ * 
U.IX 
I-1T3 
CO VI 
Z ! • 

U> IX 
M C 

UJ<J X 
l-IX 3 
i-i'D; E 
or ;o t- 
ss u. o 

■ i   "• 

II 
0? O 
s u. 

UM 
mi 

u|<r 1 
1-iX j 

ao < 
2 u. 

1. 
in 
M 

O 
X( 

oio 
UJ|. 
a. M 

o -i 
«T :X 
C I- 

UI'O 
X Iii 

X M 
IS )-< 
S3 I 
oy 

n C3 

II     II 

I  _l 

I ' 

i^iiV. T'-nCKT.««.*' * 



1 

' <\J Kl 

I 

Itl LU Ul 
&• a' (V 
o c c 
O Ü o 

j   .      . ! I    '      . I i i I ! :      ■    i . ! 1 ! ' : !'   '    I I '   . 

II 
I- 

C 

IT: 

1 

I I 
1 I 

I 

c o c c c c c o o c o c c o c o c- o c c q o q c o q o c c c c e g c o c ggggggbouoououu" 

I I I .1 

c 

I 

I      M< 

V) 
X • 

J — 
-I — 

z ~ 

V) tn 
V ■» 

li.' 

! . r" • ■    lu I 
j 1 lo- j — I     V. t- 

1 I ut ■1   x;   e 
1 o : >- 1 !    «,    I to 

o 1* !      I"         K   [fl 

«e« £. i     -5      '       u.: 
;      »      U  _l 

j    . ! o: 'Ä i   ■* ■   o 

! 1 
H : H ■            i            t« 

O   IM      (A t-i 
c ü o    ;   or 
O : X 

o 
1 •-> z o  »•H s: a: 

i 
o ! 

! * v c r »- 
w. X o — t-        ^ 

<rem     an 
tr\ , .  'w T •      >Cli'C 
;v n»; V —> r~ «T -e H 11 

a o •» ca V) ** VI ■ 
i 2 • *■» — i-t 1   '      M (M X  t-l ' •> w MX , • -0     • 1**« VI 

W »» :•— «■»  **• *-t w vi 'c     u* *T o 
h> t-t >: :* jr '      y- UJ — 1^    »' T 

o in — <1 M li! H Itj^^'n J 

>s O ,X £ O ■H 2" i     tj t- X 
j  ; r-! t~> Vil II.O *■* • hi ->        X    •• Z "H Z 

'i| o w M> -5 + D li «: *IJ H ** S 

!   1 It '•=» 3? .(/!(/) O w 2 ;u    y •» «• >- (y 
'O o Of! ' 111 -> l-i Z -> in a <r t- 

1 yr. ;< !-H ~ ,11 II  Ll > K xn ~ K HT o 

O       W I-* *-l »H 
!      »- ';      l-l M +   + 

I ;     O        X T. W »1 
II 7 <r H *• *• 

i         v r r a c5 
— o. o <-i io > 

n z z w M i- o 
*?  •■ v. ;/i (■" T i a M   .; z oL 

< ! 
c 

Z'; 

U: 
C 

I 

VI 
a 
U.I 

1.1. 

i-i 
c : ■ ■ z 
o 

• c- 
I   X- 

-J 
<f tu   . 
I- •> 
« l-l 

• o t- 
3   ■ 

■E O 
r> u- 
{^ to 
.t- z 
c* o 
L. O 
u. 
Vi c 

o c 
«■ Ü o c 
-I 

•X 
h! O . 

:   I w 
2 

1 

O O I 
tool, 
ro to ■ 

bo; 
O G I 

.     II     I 
.HHj 

x z; 
£    i  ■ 
p o : 
H M • 

' (/l tr .' 
i , 

at 1-  "I 
ir UJ in I 
vr p-zl 
Q. I • • ; 
z I 

o< •   " 

sr.-i 
"       ! + •      .; 

;      o 

O  ! 

Si 
z I 

a 

ö 
P 

O 

I 
I 

+ i+ — >- 
M H ^ ^ 
M H  +   + 

, I ... o ' x Sr !-■ w 
1 i i o 7. «r w — — 
tfl-i'       yrtfl o 
l«r — -5 — C  (3 1! til X 
■x     " 
-) 1 

» -> — Q   IT 15 li.l X 
•    2 Z M Ml- O 

I   y ,. V! V) V) ^- 
. •    Q. M       I    Z M. 

(\J H f-i w   II ^-1 -H -*  7 Z 
i   "> <" 

,      (II — ^£   •       — p 
©     ■' 1      I1U.CMHH»" 

111 III -> r> > Z IÜ M M M W W UJ 

,rtC/!:li      iSiT^-J 
,,n^.->     i».w.i    w-i<rHQ. ow 
>.       t_ ~ l/> W       Z — W Z E Ü.I X t on Si    <r I" S •   .   Op>-OZ 

JL u. vr z.: ■ o u. i c     a. it o w M tn z o 
-IMHIV r*3ci 



UJ 
IS 

• 

V 
in 

a 
o 

I 

> 

o 
o 
(3 

<T>ow<\jM.»u\iDf^eoiTo-j<vpo.»u\lr>t^<ocr'o 
kN^ttiato^o (o'tt« ocottirC'O C' a ;o* or* o* a> c* o 
^WWBWMMW >W f5 W'W W W ,1*0 p? .r*! [^ W M ,M W W J 

IU Ul UJ UJ tu uj UJ UJ UJ UJ UJ tu UJ UJ U! UJ _   _- ;UJ UJ UJ UJ UJ UJ UJ UJ UJ U; UJ UJ ,  
a: a: en rr ,tx or or of. <* az ac cc !o/ a: or or a; a :o; o; a: a: of f fror or o/ lor ta 
oocoooooioooo'ooooeoloc'eo'copolcoioo UOOOUOOOOOOOOOOOOOOOOOOCJpOOOOO 

i * 

O. 

Ul 
z 

o 
or 
a. 

1/1 

UJ UJ 

! 
I 

o o o a o a 
■* * J- .» r» J- 

II 

X OIO 
<c    ; 
r it i n 
->   -i 

z;x 
II   W!< 

_J * V 

—.- CLi 
• x'jr ui -H 
U4HHQ 
IT r;r «y>;z, 
• O'O Z:l-i 

.   O 
o Ol 

z:e? ir v. iiln 
ii (VI: 

p? u. 
^ t-i 

i        i    • 
—   II    It   «-I'M 

. o o 
IU. »4 I« X Z 
IM XX t-> Mt 

ml 
Ml 

M t-l — 

IX 
i< 

i     |</> 

•— I •• 

r o x 

— o. 
ZU r 

II ■*» 
lQ 

XIW 
i' 

r 
z 

sa'Ov<TlH«4vl<p4T4|Hrl 

JI UJ UJ UJ UJ UJ Li UJ UJ UJ UJ ui 
*(**>/£*,a? Qrnr&rQfttori* 
acpso'oocoooee 
JOOOOOUOOOOO 

a O 
z 

II fr 
II 

IT >jj ! 
• VI 

!o » 
+ J !; 
U x I 

|o x 
'«.5 ftl 
•Z X 

I1- *; z -v 
||H ii.' :• 
i« a ■■ 

[IV • w i 
*4       it rv. 
JO        Ul' ;o a 
p II ,z 

DJ-        Ü -I 
—  .*■ s r >.'>• -i 
t»ILlUHpilJÜ< 

• o V  M  ^-^ 

127 

ID *T 
to <r 
jo v 

=J *-l 

I> eVl w 
rilUNN 

UJ UJ  LÜ lu 
X en EF et 
3 O CO L3 op a 

o 
O I- 
i-, 

o 
o ;o 
";    ■ 

.«. z 
*H [/> 

■V •rt '(V 
• 0. X X  II. 

IJJZ   ; Z II III — 
' •! •        ■-(•Ml 

-<     U) — U. + » 
z U *J ivi iv 

+ i~: • + :+ _J [ 
r ;   K jy — f 

— *- «J ^ Ul ju . 
n     :    V) m c Ci 

u, UUJJUI Z.Z.I 
HH^OJl^H   -I . 

">.*iniON<')o,a 
LMMCvJlMlMCJCJn 

Ui. UJ lii Ul UJ Ul UJ Ul 
<*.a: pf a: D/or K K 
ooooooco 
D OPOp OUU 



!        I 

ro pi 

I 

PO PO 

i 
I 
i 

If, *0 
m to 
jt -a 

U; U 
iy o'. 
c o 
o o 

I       i 
UJ Ui 

O O 
o u 

r». co o> o 
•a- i* 

ll\ «D f*» «O o* e> 
■f J J- tt\ 
^   rt   ■*   & 

»H W fO 
LA 1^ tfl 
.* J- .» 

i 
I   ■ ' 
I 

OtfNNNN 
» .» ;» .» i* .» 

0.' 
c: 

-t! 

> 
z! 

it.! 

ui UJ 
or ä 
o c 
OO 

UI 111 UJ UJ 
K O.' K o; 
o *r e o 
o p o o 

UJU) 
nr a 
o o 
o Ü 

UI Ui 

C C 
o o 

UJ UJ UJ In UJ UJ 
o: o/ o? o; or or 
o o o c o o 
o u o o ou 

U. UJ UI 
o; IY or 
coo 
u u u 

ui ui UJ 
a: tr tv 
o o o 
uo o 

• I : 

» ■» ■* 

N <C 0* 

■»■ y •» 

888888S8S8SSS88S8S888S8 

AC CO « «C et ni 

ij UJ UJ u> UJ ui 
a'Of I* Of "■' K 

o o o c c c 
£ U uo ou 

I ■ I 
I 

My 

!    xiii 
IV r^ <I i— 
_i CD s: e/i 

b e^ 
II   C\l !-• , 

J     Will 
'.«■ p   •     I 

".. r. p 
ty O   =■ :5T 
-..' -L: X «H 

«■I 'O 
i 

II 'II 

XJZ 
«a >-. 

r. 
r- 

.1 
i> 

H X3 

II & 

— 0- 
Z U1 

inr w 
j       O  »-«I.? Z 
' -i      JHI 

w In 
iCiTl 

II 
I O! li       '<"> 

I- ;      O I-   II ■* 

O ;1M HO J3! 

II II. 

zx 
M ,« 
X IT 

1= in 

-'a.      ! 
ru' • i 
Ml-        !    . 
T- to 
lib Jo 
n! 
r/< in  n :ii 

it m 7. V 
lO  Hfl 

r«z a: JJT 

.1       ■ 

O M •-•>-■ > 

O o 

«r 
-.1' 
«V! f 

H 
•f UI LI 

_l >- 

w — — — 0. 

U' "= 

■   • i*i 

,   cr (A 
III v ) 

~ li 
>      i 
lit U. >H 
it >-< P< 

e   i 

M «I 
s: r 
ii ii 
»4 l-t I 
u/> iyi i 

II  II 

> x 

— 0.       ' 
rr UJ -< "-" «-I' 

11 z 

X t-> 

c a 
7. 52 

c a 

— !ll 
Ol 

1 <2 C)H 
II 11 II • 

ft" lo '.II 
.+ ^» X    _, *-h r. 1-1 «I -r* P 
z s: ■«• M a» z 
1-1 V V V M a: 

o 

« z 

i.. 
w: 
n ** 1 
d- H 

n »1 
t- 5- 

o 
OZ 
op-' 

!      j 

1^ 
o •* ..r 
A. * 
M O 
ü P. 

55 
jr re 
in ts 

cop 

a ' 
L'fO 
t- o 
l/l jz 
ZW -I 

z 
U: 
IS 
>- 
o 

. c 
z 
o 
>- o 

IT. UI 

». X 

«• ro 
o X 
>- '» 
O <\l 
Z X 
tc  » 

►- X z — 
•H UI 
<XOO 

M O 

PO :J* 
X X 

II ,11 II III 

ro I» 
a ID ^^ 
Ml-I 

irixl      II   O O 
11   in I        UJ -H 

II   II ,.—■— — 
.   . 11 ["«•>•   z 

zx    E'>:,»P 
rr»Hz 
Krvktv 

z S" Z ff> o < o 

\ -r 
e 
«J 

ir. 

•28!; 





■^ :<vi M -i- in »c r*. 'on o>'o 
^. u ajioo ~J o> oc iOC ceo1' 
.niin in U' UN.IA m m in in 

•v 

C 

»c! 
ißl 

w «V r^ jf m »0 N. «i c «S .4 W M j- in IO N- T tr o *-* AJ 
<r &■• o- <J. CP c O' o o1 O o C3 o o o o o •a o *-i TH 
in tn m m in u> in in in iC >c <T iC l£> \0 :lO  \0 \0  iß u) lO iT". 

u: uiiui uj'üj U) 
or or or Q.-IV or. 
c o,c OIC c 

z 

OJ-I 

..  ..' x; j- o 
• jl-* «!-rt >■ 

xns vlx m 
•■•>-• »:tu 2 

i". iv r,' n (V 

LL- u: 
0.' QT 

 -   _   _ C!o 
oo;o O O CO 

UI L.ÜJ I 
OT Or Of ( 
!C CO I 

U! HI U; lu Li 
or c n'.or. or 
c:o c c o 
uu u.o u 

L! Ul LJ 
or o' or 
o c o 
OO O 

Li UJ 
c or 
O O 
0;0 

LI :Ui U. U.' 
a- of or ior 
coo c 

o 
> I 
t.M 

v l(M V 

... 'CJ **' ' C\.| 

* O! 
x o! 

c is 
z z 
<   M 

z 
(^ ~ 
X o 

a 

x or 

^ «X 
x a 

= z| 

iS 

O (^ 
Z y* 

o to 

Ui 3 
I !v; 
\- i-.i 

IT UM 
D : 

I      ! 

or tv 
o:c 
<JO 

uiu: 
ores' 
0:0 
o,o 

of or 
c c 
o,o 

o' 
in 

c 
.*s, 

i b. 

WHO!*«     *' 
• :.-.; f.-j'o o| 

■«•X — J ovc. 
•.- r.r r, » — 3 

'iT l.1.*- Ill l-l 
..^■O hWJJ 
—i M CO.U! <)l » . 
VVCP Z'lV >- _l 
'J V  W O V 
c^i-i ;v or v i..i 

e c <.•■ e o 
In Ur u' LI >- O 
r c aio c o 
r-iiy T:T r-:x 
'-■.'■. N|V *.\ 
:-|^ :'?: -z-z 
-..o i->,o c o 
:V'T  S;Ä r.S 
COi'-  !:•-<•. i|i. 
O O O!o O C 
v.';c.3 ■•.; c cjiO 

111 C: 
io «I 
f- O! 

:«-• -J. 

ic r>: 
!    tin 
!UI I— 
!Z V. 

c!c x c o- 

ICIIH     •  _ 

• i 

Uil 

i"».*ifnfK«e«r>»»<<«M(*ifttON«,o,p 
^^^^^„T^CUCUtMCVIIMMCMMfMtVirC 
vT t£ iC'iO iCliO^^iO.iÄiC^Oi^iDMOÄOxDiiO 

i     • !     !•■ !     I- 
Ü.' lu L. lu Ul Ll Ul UJ W US Ul U-1 Ul U UlUJ u 
Jy tv c o: c or a: o; or or or or or or o- n; or or cöcccooooocoooccoo üSooopowuoopupüüOo 

I O ft (V   o    ». 
> 19 iO ClB Ml 

i tv»*-i jrn 
xlx XXX 

C ' 

51 
I/J 

t- ->: , « 
O C 'V 
o « O ST. 
;a'    • 1  • 
:fft III, ll' 
= I, ^-| 
O H-i H-r^ 

i        : r/i;v 
jOO s-- <v:w 
M o- t-i 

li_- I— *- I— U: 
_l:0> _l «S O 
., •   •   . O >• 

w* r: iv.' (Vi O 
XV  >.  X 
*-.*-. — -^ J 

-J 
. u u. u. u. «r 

:-*'»-* »-» M o 

o ni 
Mis, 
in fii 
** >- *4 

«; x 
O ^-l 
i—in  ii :— 

x ?• 

O < w 
C C;X 

ro u. 
xJw 

ii -rr. 
:iii 

1>J 15 
c> 
z.t; 

t'.i; X X 

— ,- — >- II II 

U. .1:. 
i-i ;o: 

u.:o 
X;X 

O: 
:0 

• Z 
o o 
ui >- 
. O I 

i    >-ll ' 
II   Z IJ: 

yn i 
-,z I 

u o.> 

i       j 

'•t; 
Si 

jCV. 

! 
! 

i 
i ■ 

i m 
i    w 

;32 

I ■     i       ! 

■•4 IX 

*!"' 
Or'— 
_i o- 

ll i— 
w 

or:ui 
jjo: 

IV 

w.X'I 
x.i 
lUill 
C ! 

r4 W 

ID W 

I 
I 

Ul W 
or or 
o o 
o o 

f !* in ; 

i0 lE 10 

U Ul u 
or or o' 
o c o 

M f Jt       U! 
o ö cm z 
Z? Z!      . 
M H Mill 

z n 

o b or 

" P Ul| 
oisorj 

:Uo-r 

i 
II III II JZ hi 

: . ,iii v 

o c o> 
►n Z Z Z O U, 

l(- o.< 
► O Uli 

PÜ 
>• > 

Lu 
W !x X iX t-< »-I H i* M *K IS W U 

.ui o 
'« is 

c 
> M 
um 

II 

o n 
zi- 
o 
i>- c 
O IS 

in i 
!    Ll i 

!    i 



Uli 
13: 

4! 

ä    * 

0.1 

!-.S 

3' 

I     5 
i     3. 
!       1/1 

<.  «P ,0" 

! 

:l 

o H W 

JJ ui ui UJ w UJ ui lu LJ w L ui L ui ui ui ui w L ui ui LJ UJ ui u! w ui UJ IJJ w 

•joöoüouoooöoooooöopopopopooopooopooooopop 

• i 
tu 

3 5! 
L >: 
p 0| 

£*! 

o > 
K O 

Of I 
111     i 

in: 
Z! 

3 —II 
Z Ül. 
M V O 
-» ojz 

UJU 
JL   Z > 
-I Of u 

UJ " t 
> z z i 
»   «MI 
I      X ( 
v to : 

I «-w 

E 

E 

•I 

o 
z . 

II > 

z;ut 

II «r? 
iiiVv 

z X  0;3 
•Hi«   > - 
zir o J * ¥ *f of 

Z ! 
Of! 

?! 
Uli 
'of! 

WO i 
U' Z ' 

.  • o ••> 
o o 
g;„ 
Ort 

ZÄC 
il in 
M!M 

II ill 

xix 

«I 

Oi 

o] 

• :| 
.    » ul. 
M M Z O 
w'w     ..Z  • 

I  . x z     o 
•H }     < M h > »l 

« I I Ifl O 
ii 'H ii ■*") o':    ti 

. •    jrlHJHH'll 
I- |      V. \V. ü.' i      ►- 
i/i In i    v rs r/> 
of i- n 1 il — z of 
M, !         s; w 
u !o f; J- u. v u. 

0. 
t- c 
</5 Z 
Z M 

o c 
z z 
MM 

-4   Z 
IP Qf 

• rt, o 
M 

o ui 
i- or 

•o '— 
US O' 

• c 
Ul ÜJ 
Z   ;   • 

c 
i X z 
I 0  CJ 
z > 

I V o 

i U . 
Ml 

O ("» ' 
z...    I 
ü X I 
> <S I 
ü X 

II 
II   IH 

X I- — — Z ,11 

T p I 
V l? I I O X 

ii :ii 

J-x 
c£ 
z z 

j-   z 
o'.H L9 

•HM 
l|       ' V) 

z i- ii 
M 
Z. P * 
Vp X 

■Hi 

X z 
<i   M 
s z 
w 

J3 
O..Z 
ii ui 



8 

a 
c 

c: 

n *? a VI M W Jt- 
f» N «J 02 SG 00 SO 
.0 iC t£ <£ *0 ui iß 

U: UJ 
ty or 
c o 
o o 

U' Ui 
a'n- 
c o 
U Ü 

lu lij UJ 
c ex.a: 
coo 
u o u 
ui 

o: 

x 

«1 IB N «! O' O ^4 
loo CD <o <c oo a* cr 
tO vO (D tO tD (O \0 

■ i.i      ! 

I      I     ! 
lu Uj !U1 UJ UI UI UI 
a? or <y a' of a' ty. 
o c a o c c c 
o oo o ooo 
■      !       !     •! 

Ill: 

&■ o> 0' (^ ?> ff tr 0i o o a b 

l 

Ui 111 U! LJ UJ tu UJ UJ UJ UJ 
<y o: (V o? iy tv a- or ct- c: o; cv 
cecoeooccoco 
ooooooooopoo 

■        .        i •        : 

o a o o o o ^ 

;   ■■•] '. 

rlrlMTtrlHrlMrlMIUMMIUMNIM 

. i '     ! . 

I        i 
ui lu ui U-: uj UJ UJ UI UI ui UJ 
ty c tu tv or o" a: tv a a? a 
ccoacoccooo 
ooooouooooo 

I     I 

U. I 
O I 

t/i tv* 
fci* 

►"I        U'   Hi 
■>' ■   _j n 

7i 

c! 

a; 
2-; 

XI 
Of! 

v.< x 
C !JI 

a 
ui o 
? ,ci 
*-• 3" 
>~ ;s 

Ö « 

e t- 

C O 
o o 

X *T 
t- a. 
UJ 
x li.' 
3 AS 

tA w 
UJ o: 
c • 
Hi  US- 
O T 
UI >•- 

> 
in u 
■r.m 
H-* k-l        ' 

<H tv it .» 

-5 o ' 
yi b i 

■o (/> 
o- 
rc sr 
~ :0 
1/1 .0' 

H- 
Jrt O 
Hi    ij • 
x -a. 
i- ■« 

I        !H w K j o 
i  «=;-.- •- - z- 
i        ;m */> i/i to *~i 
i  ■ ii ;u U' i_: ui! 
I        O" 0/ ,y f • in 
;ci a: ; 
I      3:' It   31 ' El   11   *-* 
III   S-i o 
I    OM W'i" 4 ir 

x x 
UI I:' 
C C 

H- f 
o o ▼* O 
u   • f. I 
•1 ■       W Hi 

D » 
C X O C! 
I—      I—. • 

•        VI 
c cf a — 
LI rurr 

• •     *"■ 

XXX X 

j UJ UJ UJ Ui UI Ui lu u UJ UJ UI UJ 
xiycztiroca'iycuarce'ocaioi 
Dopeoccooo'ooo 
JOOOOOOOOOOOO 

c c 
IT 2 

'CJISfflV 
i • '■ •    • o IP. >- -rt 

tv tv w o 
'.? x x x -    o 

a. ii u. « ci 
11 H w M p c 

—     I 
M        I 
O       i 

'?     I 

IV > I 
ui ci 

i ft' ?. ■ 
11     t 
> ii w 
o     ;< 

n 
_) ."' :n 

cr c ^i 
'.1 2- X 

i 

*-< W i 
in ir 

! O 
j. o o 
I tn LB 

'. c '— 
,• I- X 

: O 3T 
' IS ft' 

T. i-J 

rf I- 

c. 
2 < 

■X X 
!U It! 

I c o 
' 3Z 

f<5 

.■C 
I— » 

'. I 
O'i 
C i 

i' 
51 
«i. 
3T 
IV 

eo tfi o w (M ! 
NBlKMIOl 
N l< N (> N ; 

i      :      i 
i    ■;■     i 

•i-'i' ! 
UI Ui UJ UI Ui ' 
en a' or ci tv i 
o o c o o '■ 
OOO O O ' 

X   II 

II   IV 
c 

-1  w 

u. u. 

■i« tr\ t 
u.'U' 

' (V Of 

I" -t 
x x 
■   i 

C C 
a: 7. 

;   t- ! x II i 
;   LS o <-i • ■    »-I 
Ö   • tft II «. I 

AJ »J        U +  i      ^ '+. 
•+ (     M ! — — ! 
—t r> x r> v v x pn 

I— •»  H- ,~   UI ! 
II ' II  (/I O III 

O U- C5 til Z • 

U". I 

IR I 
(M i 

% 

MX 

'■   I' 

XX 
I 

II III 

X X 

«- <SJ 
~>'C 

UJ! 
tYill 

HU - a 

xG 

o o 
2Z 

o o 

III 
o 

J- H- 
a 

in 

M W M O 

M i 
X 

X I' i 

II Willi 
h> Ui i 

araret- 

U-. | 

! #■ 

I * 

I i 

! * i 
I ! 
i i 



ÜJ 
U 
•I 
a 

n 

in 

a 
o 

< 
IT 

I 
o • 
Kl > 
z 

■I- 
u. 

IC 
10 

o 
D 
o 

UN 

111 111 
a; or 
o c 
o u 

<D s. oocn 

UJ UJiUJ UJ 

C CO c 
oououooo 

c 
•rtIZ 

Mill 

»H WKJ * u\ 

.1. 

use <ro «HA! n^iA 
J ■* '•* J- IC> Ifi U\ Ul Ift LI 

UJ W UJ UJ 111 UJ !lil HI in It UJ UJ UJ UJ 
or oc.ar an K orior a- or a- o^ &\n> & 
c 0:0 c,o o:c 00000:00 

UOOÜUUÜÜiUO 

Xi 
<\j bi 
c er 

.< Z Zi 
trt C!l-< M1 

l\J;UIZ' 

u: 
a 
o 
UJ 
c 

o 
K 
cr 

Ul UJ! 
a: of! 
;0 el 
u o 

'*? 

I .   I 

:;z 

+ 
*? 11 

X V 
Ul «I 
a 1; 
z or 

xln.- MI 11 n I 
M    !        '        ■ + 
|x ii'ii 11;— —: 

**\ I •rtMiV       ... 
1» — — —:+ *i      1    11 

_ +     ^jM *;:* *: 11     U 

(vvlv VIJC x!x x:x tv v v 
3       | — «.jw  UJIUJ b.i:<r  =,        „ 
1- 11 m c/jiirt c:o 0;S: H-; H to 
UJ UIUJ tu ziz z!o-HI HI 
ac *r ac CK' a: ww H>J a: * Q.- 

|l*>   •»!' 
X X I 

Xi II   II   II — — 

+ +■■ 

in 
IS 

+ 

4. 
vr ii 

!xx 
llJ « 
o a. 
z c 

rv 
=5 
I- C 
Ü.I z 

a: o; I-. >—• ;■—> jo: ui 

! I 

l>- 

35 



Lii! 

' <l 

CM 

V1 

VI 
(T-! 

0. c 
«r 

UN 

I 

z 
u. 

Iß 
<£> 

e 
o 
u 

«r N. ») !c< a vi M i»> .» tf> \0 i>- ce p> 
u.lirt üVtf* i&itbtij^i tc'sß *C:OJ *o!o: s s S'N N;SS N S^ N:N SK 

U  UJ ÜJ UJ UJ 111 lu 
a-ire cf lor <y\<y. nr 
CIO C O O C C 
o o o o ubo 

o. 
a. 
til . (- ( 
2 0> » M t/> 
u O tij 
a >- -J <•> O C.1 
VIU' >• 
Cl? o 

0- 

MM 
>! ► 

. ♦'■<= 

*";'-'" S. 
w!ii! t->; 
li'iJ -II 

>-io v 
I- w;- 

Ul> 131 
Z.O f| 

s'r srl 
nio oi 

not) 
•<> u o 

u.i in :u; uj tu m tu - 
a a; a: ivirc orio: 
o o;o C'O c;o 
O 0,U OjO o o 

!■   I 

« to 
a z 
tJl.M 

UJ- 
ISIO 

.or 

1-4-t/? 

e e 
Of: 
rr.'o 
3 til 

_1 
WO. 
f-t c. 
X!B 

s ' 
*-><\i >> 

A u-ia 
CLIIII 
o »- 

o:3r 
ii I il 

I--!- 

• _l Itl'ill 
'     -*_l 

III   UlO 
I       >•  >- 

i      ! 

_i _i 

»-in. 

UJ v 
2\Z 

t-'O 

■ I 

35 

i 

!    i 

I» * * 







i o te> a p o 
' C3 C3 «3 D O 
» o o a n o 
lOBStaQ  
>r»oob»Q goianno 

•    •    •    •!•    •!•    • 

3 «3 fcjo «3 O 
3 «3 p O ft O 
3 G» p rs e o 

O fc> «3 

H rt TI   H IP   llrHrlHf » 

| 

•OBO 
^ ff 10 o 
J- «\l & eo 
NT«« 

O 
3 C5 

ft >e 

3 O 

j —«Can noaoraca 

3 op 
3eO 
3 C3 P 
3 O P 
3 O 13 

P «4 

=> o o 
3 c: c: o 
3 O O o _ _ 

,- ... fw W (J\ e->   (\ 0« 
NJ i-( eo o i» or« * cvi 
nnpNitiA no 

M j- ift o » ivj tö cö eo K 
p> ift t» * lft« nniAiA 

3 

I 

3 O 

to * 

rt  rl i* rt ri   H «4 —| 

3 ra cs 
3 O p 
rl 00 »0 

* »* fH 

I 

nltniSNairc) 
'   n a-» lfjlOI0f0|oi 

T< (vi i 

ocobobo 
»   •   II   I   I   I 

O O W O <H   no 
» !•      ii.ii 

HWrtWrld 

TtWW JU\^IN 

39 



i    t- 

t- ! 
u 

>- ; 
ü i 

•1 ! 
a : 
z ■ 

ü : 

It   : 
.o : 

a ■ 

o 
Ul 
a 
C/V 

O 

!    I. 

öaoooooooo 
a c e -a y r» i a a o 

>uic.ooooooo 

UJ 
=5 
O 

X 
o 

n*4Wf0^lft*DN.<oo^ra'->or30i3i»ar3oöWf>ocJOOO»of-to 

i i «Mi^mtncoAMfneOflQ tl\ u\ U\ U\  fl IA Ul in In tn 

I 

peaelsobona 

soiaoootaopo 

cocopoeoaacotoeoeoao 
[•   • : •   • ;»   •(•   •   •   • 

.    .    I    i    !    I    I- 
iAloMii>Mn»hniojn*»»MMi,).*i 
oooüobtsoooaoiSßoonool 
4-  +   +   +  + -f++   +   +  +  .+  *  +♦   +   +  +•+: 
UJUJUIUJUJUIUJUJUJUJUJUJUIUJUJUJUJUJUJj 

b4ji^rocujr«sm^DT<ov*4r-u\«cvjiftifi''>THfOl 

n» i* io *t <M >o o >•-> ff> vi kO jo n «fl o m «n j- w , 
untusaiiüHff-jfPo^ j j- to ^ (? N O1 

T^^o^^rQ.*U^<^■»^»i.J■'■«it>«•^lJ»'^-Ü^^•'T,*rf, 

•   «   • i •   •I•   •i•   •I•   •!•   • i •   •I•   •I•   •> 

ntnu%mlninutmlnin 
•  •«•••••• 
tnnn o ro p> M 

i .        i        i       i       . 

ociobor-irtr£>~>.oc)ö«3ooi"3r>e> 
2;   •   •   •>•   •:•   •'•   •'•   •••   •■•   • : o   •;•   •;•   • . ■   » i •   • ; •   • i •   »■■   - i w   - 

3 d- fw •>< :t «o 

ioojoietcioiHiSDiifi^rMrtmNifPr^ 
IÜ    •'•    • . •    • i •    *|*    »!•    • 1 •    • . ©    • ! •    o ; *    • 
QiostfliotpfOioirno'aon.^uJowtQ'rtn 
P       NHNWHI 
Ui      I   i ,i   I   I 

.-7 \B » CJ* t0 VI o 
n i Ti i ^ 
I       I       i 

i      '      !      I'    .1      I      :      i      ;      ! 

to  .1.  .,.  .i.  .:.  .;.  .j.  .;.  . ~.  •■•  • 

hj      N N N N N W « N W N ftl N II « H N f> IO 
i       i  i !•  i ii  i it  i ;i  ■ : :1  • 

Ai a* i 

HHriNMN 

•ii 

i       I       L      ' 
rv R In w in to c> as '-• f> o w (\s o Ü> C <n r-, i£> « i~> •* ID 0* -H -* p m W .•* f> ■"> *«• *■* v» c-i IT <o 
.   .(•   •".   •;.   »I.   • i •   <.:.   « : •   -•»   • j •   • I •   •   ♦   •■'•   •.: •   •   '■'■''' IT   '>'   " ■'   ' 

      in incotsitfiCvj'j'-i-iT' u\'tt\ r- co if» fci o" c.» .^> p o vi w^-i»<<si<vJ<oioio«ioi<>for>(OMtvi<M 
HltiK-*;lf\l^roi*3a"Wlf\^lc\Jr4lAMI*>wrO       iri^<HTiirfi-*ir*r<vlw        l,l.ll'l    I    I    I    I:»    I. 

^|-.f..-(l..|     j     i     I'!-!!     I    I    '■■!■■   ■■ ■!■■  •■■•   :■ 
o to U\ PU 

OH   I   »4 

Ui     O3irlJ'P>rQ|,OWI^N^fl0^flöiO^1<ÖCr*Ki4Oi 
0 3 0<N»Mi*»OHI«>iOiOI>-tt>N'^Ml^'^'^*'<-'! 
jHiii   •   •  »i»   •!•   •!•  ■   •  •■•   »i«.»l»  •! 
fW(   w-   in  ••«   ^i   b.     >n  In   .*\ M    1  nt •««     In  HA   M*   HI   im  ••>   W\  .rt  ! 

M**JI-l      »,•      "      »      •!"      •(■ 1" 
pfflic»oiftfMKc>ro>oioTip>io 
V)       !-|T4i-1<rlT<lH       .-1^1 
L   'Of W      I   ' I I     ' 

:peoiocooooto<£ 

I 
o 

t- j «o is -• v* >'j i* tr. iv o> '»o o» K- ff1 '■*• «o ci f- !* -J' 
^> |C_L  • i ■»  ui«  »i-i  a!«  ■ I ■  • ! A  - i -  -'-   ...  _ 

   P-U. I I    I   1.    !    !    I -le-j/> (n 

jHlft • • 
I w 

n vo 
in 

O O O ■' 
t3 (O O « 

en e» o ' 
. a a a . 

MMififliONcotrbcaocii 
MCMMNNftlNMWOOOl 

glQlffl I 
• I»   • 

no 

.. in 

!       * 

•" + j* + j+ ÜUUU1LJ 
H in in * ri. 

sofsooooop 
t- + * + t + *+ + 

Ul UJ Ul UJ 
,. *oo» 

ONäinf)rt»'iOH 

3<Oh.inin<OiDJ-rJ 
MO*IHNitr)«5J» 

o H ID in n o N OMD 
(IffMBHNNM 

3ofao(3ooobooo( 
•   •••••••!••••■ 

rt 0» i sHHH-mg'inlM 

• ••   •!•   »^«   •!• 

ii      • j   i ji      i 

UN^NNrlNNf 
nu-\pj-ff-»ininfj • •••!••!«•!• 

-■-*--■--  - jft min 
i ji 

1 M f) W 10 * 
I   I   1   I   !|   I   !l 

* rv. b m lo o» 
Tt CP p* 00 ^K tD 
•      •   \ •■     9   I •      ■ 

•» ID tfi iC 10 IO 
' r* jrt <rt »4 «-I 

I   If   I   jl.l 

'!'!•'L'L j to i>- ;» N er> <o p 
.    ^   u.   in   —.  n     *    * 

Jt IO •r-t • 
so*» wob jtfinO'Hi 
. , j. • . > ,. • i* • ■• • ! 
OS>(<loni.lt'i<MMNKI 
Mrli   NlftNHHrlrtrlrt- • • f f • j • r i.. 
_ T4 «>. O ("3 CJ !•» C». <J> •* ni « ' 

• «t* •.• •:• •:• •[• •' 
ft jnidtommNnnM J. 

fill        ! 
a a*» <io «o «o <r o «o 

J rl P^ <T »fl (T *H 

'i'T  r 
i    i    i noo»cn«o>ON«>o 

• «[••••;••;• 
I  «f) JiO 3^ .*<3 

H i-l •*-! evj T ■Hfl 



"3 O (3 
"» Ob 
3 O O 

'JOD 

-> o o 
P CPCP 

eta« 

o u i 
a o ( 
o o < 
CP CP < 

' o 
ao in 

s. CP 

r» o b a 
j- ro w rt 

3 
i p 

i 

* rt «0 in 
ft» *IV. 

■inhJitj 

i into «rt to to 

-* j- in tn in 
I (VI «VI (Vl.tvlCVI 

VI io 
i to 

:> a * • 
p «vi 

<vi 
s in 
*    * LT 

rl* 
p >H 

o io 

! 
a act a 
b o « o 
pspa 
O r» o <=> 
a o b o 

o ««■ o o o a 
o io o o© e» 

pv cr» <r CP 

ip. 
i in < 

O W CM rt 

i   ill   i 

■«to VO 
IO IO 

■ON roion 
j- 0» tOiO vO 

(vi cvi in to o rt evi 

co CP «o co co 
rt i> j- co c-> 
•   •   • j»  ■ 

Jt rt co co cvi ... _ 
rt «VI rt jptrt jrtrt 

3 0«3 O 
jv co t> vO 

o a 
P « in a 

O 
-O 

p «p •    • 
VI(Vi«VI(\l(VI(VI(VI(VI(VI<M 

o o a o 
O o «o o 
a o o a 
o o o e I 
u o o o I 
CIO OO (O0t 
Bosgnn 
p CP CP CP 

o «a a b o o a 
»nwrioon 

vjintortp-tobtotocprtrt 
rt (VI <VJ (VI (VI 

•O IO 
I I 

tCAt&tflhniONasmioNo^ 
rlMlftO>»K(3JSHJt«)^lft 
•     »i*    •    •    •     ■     •   .•     •   ,«    •   !«     s 
nCPCPCPciortrtrtCvitvicvilnio 

j.        rt <F< rt rt T* ri ri rt U\ in 

1  I :vl   i" 
cvi in c 

p io in «vi b to 
o in N rt m co 

j- u in cr» 
in CP to to ovio co 

»CPCPaoorlrtrtCvitvl «vi fa ^i 
virtrt(vinj(vi(\icvf«vi(vi(\i(vij'd' 

co io 
p »o 

to w 
i   I 

to in 

I 

* i 

§! 

I     i 
boobobooopooobooobooosaoboboooaab 
oooaonooO'aCTOOO. ooooooob00'5«30000'3*' 
a o o o o o o a a b C3 o a o o o o a ^> a o o a a o o a b a o a o 
oooocaoopobci^ ob OOOOOOUOOOCJOOOOOOO 
opopooooooobooooobcocococococococococoommin 

rtrtrtflrtMrt(Vlrtflrtii>rtrtrtrtNrtJ-d-J-ipJ-J-J-.3-J--i>'rtMIOm 

«VI(VIM«VI(VI(Via(\i(VI(VI(VI(Vlrtbrt-l«VI(Vlrtrtrtrtrtrtrtrtrt 
ooobo&oboboboocjbobaoobooobcj 
+ + + + ♦ + + + + * + ■*•+• * + +.'+ + + 4- + + + * + + + 
UJUilüUllliUJllJUJUItJUJbJlufüUllVlUJtiJUJIiJliJliiliJUJlilUIUl 
*omKeoincpcoc»coj'«0'«vjriocP-*3,oc3roeoroN.cpN>cn 
inincpMocoio^is.JorMiritOinocoiOCPooavNmrttobrvi 
rtCPN-uvcsmrtininmocp.inincocPKd'ocoN.cprocPvovos. 
cpcocviincvi^rtCvinicortCoincorocPrtrQrtjracviiwrtvOrttO 
SNM)'ffl(PSWfI4fnitoJ-N(rWO«lflNOMMMOS 
rtjf(VIJrrt«\ICPIO(VIHrtrtcO«Ortnrt(VINN>NI>->0v0v0v0in 

■I (VI 
O o 
* + 
CÜ LI 
VO rt 

~ -r 8 

rt (vi to Jf m to r. es.CP 

'41 

CO 
in io 
in ro 

«VI (VI «VI ; 
oua< 
•*■ + ♦■ 
lil LJ UJ ( 
ro rt rt r 
c; CP «or 
«vi j- N. 
I») «vi rt ■ 
N- N. t» I 

S.COOnort«\IIO>mvOI>.«0(P"'-Jrt«MK 
rtrtrt«Ü«Vie^«VltVJ(VI«VI«VIINI«VIIOr'Jint^ 

i 
i 

i 



oopaaoboboooboooDoaonoooBoboBd 
J22?P0"05oooot,f10ao>:>oir>0oonooono 
30ora!ciapo>ooooDC3looc3oläo>-3oou>cioooc>cj 

iAiAJAiAintnooooaopä<P0i trvcr» cncr»cr*c7>cPCnoof3Goo 

I       i. 

i       I 

\: 

fororoto'iotoiriCP 

3 CJ tfo o 
>  ♦ ;+  + 
jj ui.Ui ui 
n C tf> CM 
JO in in in 
m to o» CM 
~i w ;oo «3 
f* \0 \Ö iß 

CM CM 
'o o 
+ •*• 
UI UI 
>4i-l 
in in 
in oo 
r<. »o 
»0 vO 

CM CM *H 
bau 
> + .+ 
UIUI UI 

s.cv r» 
K oo ro 
o =>m 
ro IT» .r 
CM w en 

■ <« 

NIMWW 
O O Ci o 
♦ ,♦ + » 
UlüiUI UI 
« K in in 
er er» *o & 
lOnrtir 
»BOO 
«hoa 
CM in CM ]H 

IM CM 

+ '+ 
UI UI 
•*!* 
lO «VI 
in.* 
«in 
r4 1M 

I    I   l|    I 

3 «=> 
+   + 
i»J UI 
n ^ 
»^ «M 
vfl vO 
•o »o 
.M ■H 
"■3 M 

Vl-rl 
IO l=> 
1+ .+. 

O CO 
+ + 

CM CM M 
obo 
+ !+ + 
UI UI UI 
eo vD CT 
iD oo N 
(Una 
oo .ri ro 
CM ro ro 

• |.   . 

o o o a 
o o o o 
ociao 
uoou 
ff* er* et* er* 

a a a o o 
o o P o cv 
13 3 o a 13 
13 CÄ O O O 
0* 0* ff* Ct* o* 

o o o 
ooo 
o o a 
o u u 
iroa 

M CM CM 

+ + !♦ 
il UIUI 
SOS) 
'-* Cf* «3 

u; a> IM 
M CO J- 
ridM 

CM«4r4<r4CrimCMCMCMCMCMCMCMCMCMCM^I'H 

I    ! 

w UJ iij ui 
ö> CM tto «J- 
|r« in! * -a- 
sn in im in 
a" CM «n oo 
.■> o or, to 

<n CO Al CM 

•   ( I   I   I 

M CM 

:♦ ♦ 
ui ui 
PC 
— in 
^ f.T 

n -a- 
t\ ro 

CM CM 
too — 

LJluC 

CM CM CM 
O C* p 
'      +   * 

UI UI lJUJ 
CD O 
in o 

in a 
»in 

in ro in In .w «u 

>pt> 

»ro o p 
l o» o r» 
. oo in 

iw ro 
J- -* 

* in lo h. S3 o* t-> T* 

CM*M 
■n a 
+ ;+ 
UIUI 
*CP 
Ct* ^ 
«pro 
CM* 
CM ro 

CM CM 
o a 
+ '+ 
tu ui 
CM |H 
ON. 
OS * 
■a-N 
J-1» 

CM CM CM 
obo 

Ulkilui 
too J- 
•rtIO CM 
tube 
Nte CM 
ro'-» * 
CM CM CM 

CM CM CM <M 
Bobo 
!++■+ + 
tu ui ui ui 
CM into r» 
<r< ro In j- 
InMpK 
m »■rt n 
* j-in in 
M CM CM CM 

CM «H 
s u 
+ '+ 
UI UI 
r~p 
ri CM 

in in 

HMHOrl 
O UI o o o 
+ if + + + 
ui tu ui ui ui 
c in CM «o in 
O N CM j» «0 
^o en >D ro -H 
r» er ro »< j 
IPHRIrl« 
o> CM cn to in 

o «1» 
* + 
UI UI 
o a> 
ro in 
oo j- 
r» in 
in o» 
CP0> 

CM CM CM CM CM 
D ra -O o f3 
+   +  +   +  * 
ui ui ui ui ui 
er CM in c? ID 
täincAoto 
CM a> in CM r» 
ro Iö'CJ * N 
UOHTIH 
rl W -rt TH «H 

CM kl 

+ if 
UIUI 
in in 
er. oo 
CM N 

IV CM 

1    '■   I 

SJ ro „1- m 
x» in in in 

CM <M CM 
nao 
:+ + * 
UI Ul lil 
\0 CM Ur 
•rt vO fO 
j*° r* Ü3  (P   Tl 
U\ in m 
MMM 

B r>- 
n in 

r> cp fei -( CM ro 
n in 1.C «o >o vo 

CM CM 

+ i* 
UI UI 
in as 
o eo 
30 CM 
«o» 
fit 
-t ro 

CM IH CM 
c o a 
+ * + 
UI UIUI 
oo cn u3 
CM ro oo 
«o In oo 
r~ CM ro 
lOIM J- 
ro U3W 

M CM 

f + 
Ui UI 
n oo 
D CM 
3" CM 
<• r* 
J> o 
fri CM 

* in io K oo i 

!       i 

i   . . I 

CM CM 
CO O 
+ + 
U UI 
H ■» 
in to 
f*00 
t= o 
CM/<r 

CM CM 
IO TA 
'*■  + 
UI UI 
rw CM 
N oo 
CM 00 
CM in 
•rl ■H 
CM CM 

M CM 
3 O 
If + 
UI UI 
00 N- 
*r^ 
i* en 
cn CM 

M CM 

CM CM CM 

+ '+ + 
ui ui ui 
00 C> 00 
ro o o 
CM 13 * 
oo ro in 
CM in ro 
HIMfl 
• i •   * 

I I 

_     IT* CM tO  _   . 

1   ■ 42 

M CM CM CM 
oabo 
lf -f 4 -f 
Ui UIUI ui 
hopo 
io CM in o> 
it cn cp er* 
iß CJ> in r- 
NIMIOrl 

I    I 

.1*    ! 



OS 
Ul 

3 
O 
u 

ooa 
e o o 
BOO 
aao 

HHHrt^HttTl 

X => 
a: 
►- 
o 
ui 
o. 
CO 

tu 

o 
u 

u >- 
o 

< 
a. 

Ul 
u 
z 

z 
3 
Z. 
t-l 
z 
w 
9£ 

CM (M CM 
OO O 
+  I*   + 
Ul Ul Ul 
» In r<- 
in o> CM 
it- in 

3 a a o o a 
3 ooo o o 
3 o o o o a 
3 00000 
3 oo o o o 

o> M in 
wo* 
M .* 

3 

Z 
HI 
X < 

M CM 
3 O 
•• + 
Ü Ul 
3 O 
3 <3 
3 a 
3 ra 
n in 
n ift 

a 
ui 

M CM 
3 O 

til Ul 
tft 

3 «a 
3 Ift 
3 J- 
(ten 
ft CM 

i 
ö o o 
o oo 
o o o 
O oo 
ooa 
i. . >* 
«Hin»*<Hw*-i]H^lr\iftiftu\lftif\irviniftJ-T-ii*.i-j-j-j-j-.t^-wtj--* 

i .■ 

OOODOPOÖOPOOOOOOOOOÖOOOOOOOOOOPOOPOQOOOOOÖOOOI 
ooooaoopopoaooeiOQQOOopooopopooooponQOPooQOOCTOi 
opoDooopppooopooooooopooooopopopaooooooooaoooc 
ooopooopooooooopooooobooooopooooooouoooooouooi 
OpOOOOOOOOOOOOOpOPOOO&OOOOOpOOOOOOOOPOOOOOOOOl 

M CM CM Cl 
o o p o 
*.+ + •<• 
Ul Ul Ul Ul 
CO O CO CP 
1* i>» J-fo 
in in in «4 
CM CM W rl 
IVPINN 
O CM ro 0» 

M CM * CM CM • 

Ui ui ui 
CO «O CM 
to into 
in a* in 
CO CO Ift 
il j- CJ 
1-1 TH CO 

UIUI 
<o •» 
in CM 
CP o 
CO «H 
.»IO 

M CM(M 
3 o 

Ul UIUI 
3 tO 
■» to 

0* 
3 »4 
ft CM ft« 

CM CM CM 
o p o 
+ * + 
UlUIUI 
f- K rt 
<o tft 01» 
CO CO ■H 
Ift fO IO 
tO N J- 
•* ro in 

+ + 
UIUI 
o p . 
Otft 
co in 
io to 

«-< tO 

M CM CM 
3 OO 
+ + + 
Ul UIUI 
HNS 
P cna< 
io r-N 
CO iHi-l 
i* o> 0"> 

' CMftl 

3 WtM to 1* in 
rlHflrlHrl 

CM CM 
a O 
+ + 
UIUI 
«DP 
CO P 
i-4 f3 
ro n 
tft in 
win 

a P 
+ * 
tu Ul 

lO P 
r» o 
T* i-t 
CM CO 
•Hr«. 

o a o p o o 
+ * + +• + 
Ul Ul 
ra ro 
o o> 
CO N. 
J- tu 
in CM 

Ul Ul UIUI 
«0 rO N.C» 
K in i-i io 
cr> io o> to 
CM K i* ID 
13 C» 1ft (M 
r> (o to <o 

I," 

1 

I CM I 

POO 
+ + + 
Ul Ul Ul 
MT>vO 
O CM IO 
iSSri 
rt to CM 
asm 
to in in 

VI i4 CM CM CM 
O <3 p o o 

iu ui ui ui iu 

cr* co o a* co 
* OCM * K 
IO CM IO CM «1 
3 inK t» N 
M in +t TH «H 

I  I I  I I  I  I  I  I  I 

CM(MCMCMCMCMCM<MCM<MCMCMCM 
ooopooouopopo 
+ >+j*-+H- + + ++* + + 
UlUIUlklUILJUIUlUIUIUIUIUI 
iCbNitJiniiilMusnrio 
tTKcMinh-cwiftHiDoocrpin 
r~.inHptO(Mooä-c/iifcr>j-t7> 
CMCMvOt-llOlOoOfllOlDeOi-irO 

CM io ro        "   " 

CM CM 

+ ► 
ui VJ 
CM in 
r~ to 
O CO 

CM CM 
u P 
+ + 
Ul Ul 
o>in 
mm 
vO Oi 

HPHTC«CM<MftHMCMCMCMCMCMrlWflT4 

CM CM CM 
o o o 
♦  !► 
Ul UIUI 
IM«IH 
in tft m 
CM in co 
OKU 
to to tO r>- f» to to to to to 

i-t « rl rl Y< r< rt 

M »H «M 
3 O p 
■ + r 
J Ul Ul 

tO * T< 
CMS.* 
eo ro ;t 
an« 
en j-ro 
r» o*> ro 

0N.<OC" 
HTISTI 

■ 3 IH CM ro » in io rw 
IMCMCMCVICMCMCMCM 

M • 
poo * * * 
Ul UIUI 

in CM in 
0> 0>P 
O IO CM 
Mu(n 

»to 

O CT>C> ^ MfO 
MCMrorororoiorotoroioio 

43 

o ta r> 
+ + + 
Ul Ul Ul 
1H « O 
d- ro ift 
cr> to r>- 

j- ro ro 
ro ro ro 

<MCM(MCMCMCMC\|MCMCMCMCMCMCUCMrvlCMCJ 
3<3POPOPOPOpOÖC»CtraP&PO-3 0 0 0* 
► + * + *+■(». + +■«- + + *■* + + + + + + ■♦• + ■(•+. 
ilUIUIUJUJUIUIUIblUliulUUIUIUIIilUIUIliJUIUIUJUIUM 

.«. CM r> in i* * 
o tom in in in 
o to c» CM in to 
M r< te o o"> en 

io ro to ro ft) CM 

CM CM 
o a 
+ ^> 
UIUI 
in K 
tO 0> 
*4 ro 
o ro 
o ro 
CM (ft 

CM < VJ 
O P 
+  !*• 
Ul tu 
* to 
CM tO 
■3- CM 
Ul CO 
CM CM 

• I 1 

CM CM 
o a 
+ + 
ui ui 
to 0> 
to r>» 
13 CO 
•n ro 
P) ro 

I 
CM CM CM 
rj o o 
+ ♦ + 
ui ui ui 
r~ o o 
J- cno 
iDnn 
tU O1 CM 
r> ro -T 

CM CM 
o o 

Ul Ul 

CM *H 
O o 

CM i-l t 
O O f 

+ ♦ + + + 

p r» 
« J- 

J- d- 

111 Ul 
r>- >3 
W CM 
Ti r* 
a w 
in in 
■HK 

Ul Ul 
r- o 
i-l CM 
ri r- 
<J -H 
W in 

r 

I   I I   I   I J 

* in io r- « c 

MNtPnut*riiOiDnio ' 
a«smi03N*ooijd'i 
OCJlfttOiHIOlOtTO^  HHi 

ftrotniniftroroj-tfj-iMftilniftir. ifttAwi 
ftT<Wlftin'CUCMCM«MCMCMCMI!MCMeMCM.Hi-l. 

? inn a o to 
3 tO r> o ra ro 
■•»Iftfc 

3*ICtim^lAtONi9tTOrl 
rfJt*j-#j-inift 

icij^jf 

i ' I 
CM ro J- Ift 10 N. < 
in in in in m L"> i 



!        I 
I        i 

I        i 

3 o o r> p> o ;r> o c> o >n o o o o 
son .ooooaoooc. 

30 0 0-0 0 0 0000000 

I       I 

I -^ rt <rt *H -rt M 
> o o • > o o '*J 

+   +   ♦  + l+  + 
i ui lii ui iu Ui ui 

. c> \0 r.. to U\ tO 
> \J5 »-* ro OO V* (VI 

O'rlrllflO'U 
ri(vjaiinrooipi.H 

i 

O ft- i 
n a* < 
■r v 

(VJ (M 
i-1 o 
+ + 
Ul HI 
(vi tn 
Ift a» 
pi in 
i3 o 

(VI (VI 
CS O 
+   + 
UI1Ü 
o vO 
o to 
cu r>- 
■» t-. 

o o 
o o 
o o 
u rj 
o o 

LU rl H H IM 

(VI (\l 
O o 
+ ;+ 
LU UJ 
in oo 
co ro 
ft- <\i 
J- 00 
(VI (VI 

c» o 
+ * 
UJ Ul 
in co 
uO o 
rt J- 
* m 
»< ro 
Ltlil 

V. ■. •■. i- .■ <\J eg iv) ro PJ cvj cvi 
!^1 o  .J   -» v.i o ri c.» äS c. rj 
+ ;.   J.   +   ♦   *  •+   + :+   +   + 
1J "j i   M u) uj u UJ uj ui UJ 
n »0 V-'   ^ifla\«Wtf MM 
•n un M irio iß w ift r5 N <o 
c co •.; -.0 'co .* rj pi vO (VJ co 

!■.:•■ >   -o ro ft. U * oo (vi tn J3 
T- :■   v'-'  ..J   -» Ol »^ v.* £'i W *-* 
d I      '     •■■I (VI W M (VJ (VI (VI (VI 

!     ! 
(VI levj (Vi (VI 
an .:; io 
•*!++!♦ 
U Ul IJ Ul 
co S ft- <r< 
j- ft- to rj 
J- p> •* Cft 
01 (VJ lOpl 
■* (VI (VI (VI 
(VI (VI (VJ (VI 

r i ii -,1- in io ft. » o> 
.. .1 O kO tO IO vO vO vO 

+ * 
LJ UJ 
0 O 
(VI pi 
0» fcr> 
01 S 
(VI «H 

UJ'I» 
• l> 

i« 
I 
i 

Ti w rvi ro is- 
V S N N r- 

I .   I 

ro m 
o o 
il   I 
UJ Ul 

ui m ro 
o co o «* rc> ft- 
s: CT> tO 
< oo ro 
a in «vi 

i j- ft. 
I 14 o 

I   i 
I UJ UJ 
I CO (VJ 
. J- (VI 
. in o 
I rt to 
► pt p* 
I CO .3> 

I 

.* ro j- 
O CO 
I   I  I 

ul UJ UJ 
o|Or( 
pi ro oo 
pi VI (VJ 
(vi ro 0" 
j- ro ft. 
rvi (vi ro 

•  ! 
03 i 
(V : 
ro ! 
vO i 
(VJ: 

oii 

SI 

I co I 
i i ; 
. -J i 
in a. | 

? *' 
IJ o i 

V.U.I 

oo UJ j 
VI t3 | 
ft.«t I 
• £ I 

a 

Ul '• Dl 15! 

< I 
u.1 

Si l^l 

«1 I 

in 

OK x 
< 

x x x x x x x ! 

«C«I«J««C<J:«H 
rEErrrrt 

«i<o^(vioi*ror>ic i 
K (fro ni J- CJ (Vi rvi in Ip 
r- 'iß L-> r* ^vi M «H —' -H pv 
(/) L.j O lU O |*.J CJ c? -^ j-> 

O O  S.J  -13 i-3   C» t3 O  O 
O i.   • j*   •• j.   ■ 

0- i . 

'o i 

in.; 
ui! 
«"| 
Ml 
Ulj 
oil 

I. 

!■     ! 

co m co 
o o o 

Ulli 
>• UJ UJ Ul 
O O (VI o 
\ UCVJ H 
Z DS O 
Znnio 
UJ ra ro o 

o in ro 
a r- * 
TH >ß in 
;• • i« 
■      i 

;   ' i ■ 
biocr- 
•H (3 O 
+ + + 

. UJ lU Id 
(/) o vO -1 
ui o in o> 
jnoiO, 
o o r^ o 
>- o o a 
O O co a« 

o J- pi 
T< T4 10 

O.dJ.at-ind'ivjmr-ssoc. 
■-•' T< (vi «M (vi rj ro 

-»! 

■Si 

r. 

•♦j« 
o »-I 
I   I 

Ul UJ 
O o 
O Ol 
o o 
O rt 
O (VJ 
a ro 
O rt 
rt (VI 

in (vi 
O rt 
+ + 
uiui 
O 00 
o *^ 
O Ol 
o r> 
oo 
O01 
a tO 

oo UJ (vi ar 
OOHO 
till 

UJ UJ Ul UJ 
en vO J- in 
rIOIAC 
IO J- ■* Oi 
CO O 00 o 
N T< (vi r«- 
«o ro w oi 
iO oi iv vO 
oo -H (vj vO 

•  • 
i 

oi r-. ro in 
O P> rt o 
+ + + + 
ui ui UJ u 
w T< r- r~ 
h- m oo in 
oo in (vi co 
io in vo »< 
ro oo cvi ro 
tn ft. ft- oi 
rt t* >o a- 
rllA ro irt 

rt co au 
rl (3 o 
I I I 

UJ Ul UJ 
oi in co 
UJ Oi rt 
j- ro J- 
ro & ro 
rv|>-vO 
co a- n 
en a1 »< 
■H ro ft. 

I   I 
UJUJ 
o ro 

o (VJ 
o io 
o to 
O CO 
O CO 

UJ 00 
0 o 
1 I 

UJ UJ 
01 w 
tvj ro 
J- o 
r> ft. 
oi in 
(VJ ft- 
ft» in 
in ro 

U 00 
e» «S 
I I 

UJUJ 
o a 
a a 
o o 
O C9 
OC1 
Cl o 
o o 
in in 

a> co 
a o 
I   I 

UJUJ 
0 o 
O Ul 
e o 
o o 
o o 
a r» 
o o 
in (n 

OO 00 CO OU 
0 o o o 

1 I   l   i 
UJ UJ UJ ui 
ro o ro ro 
OQtPO1 

Jf N if. Oi 
00 ^ (VJ rt 
en j- o ft. 

01 ff» Ol Oi 
CO CO CO 00 

I 
CO <u 

I 'I 
UJ VI 
vO * 
■H 00 
00 pi 
(vi tn 
in ro 
•Jfvl 
01 T* 
CO ft. 

ft. «o 00 
c to " 
I  I  I 

UJ Ul UJ 
H O o 
«0 CJ c^/ 
Cft !3 O 
ft. o o 
NOO 
in o o 
10 OO 
ro «H -* 

00 00 i 
O O ' 
I  I 

Ul UJ I 
O O ' 
u> o ■ 
C O ' 
O O I 
O O I 
p CJ I 
O o . 
a- J- ■ 

(VJ (3 
rt »< 
+ + 
UJ UJ 
tO ft. 

J-ft- 
to in 
vO >0 

O .(VI 
in H 

oi (VJ in (0 ft. 
o o 

01 o o o o 

* * + 
[J Ul UJ 
* (VJ o 
vo co a 

(VI ft. o 
in oo o 
o w o 
J- (VI o 
rt d- ■H 

r 

o 
>- ;•   • 
O rt "H 
z!   ■ 

"I.- 

Ul Ul 
CO 00 
u> o 
to r> 
J- J- 

T> in 

'"> ft. 
n T* 

*■ * 

UJUI 
P3 o 
(VI o 
in o 
to Cl 
io ■= 
pi o 
N O 
(VJ T4 

It- + + 
UJUJ tu 
OOP 
oesp 
nop 
D O O 
mop 
.JO p 
3 o to 

» ! •   »   •   • i»   • !• 
iy4T4T4i4|p-i.riui'Hr<'-*W*4ir<in(nintnintni 

: (vi co tn 
r oi (vi in •  • ;• 
i N ft- 01 
I -H (VJ it 
>   I I 

rlir-i R 
tn c! o 
•    a (• 

ro in in 
« in in 

^» .to in o in ft. to o to o '-y iaft in oo ▼* 
•(viftjrvipiccpiriOir'ft.vOjHoo 

in CM 
i : 

(virocvi'i 4-.*co.*roH 
ro cvi »j ;■ .H r*    r< n 
'i        ■ ■ i     .     • 

o '•:■ J- ^ •£■■ (VI.vO CO 00 (VJ O'tO UJ vi *4 ft- (O 
o(viminrorooor<T4foo(vi(vitO«-irovO 
• '•   •»   •'•   *!•   »i*   ••   •!•   ••   • 

iniMujvcxviiorj-oioiuiinft-copopo 
in ft''* a^ ro in w cvi (vi »H in (vi ro ro >* w TI 

Nft- 
jrt I 

n oi 
n (u 

>.  ft- 
I  I 

■m 

I 

i 
pi pi 01 
ei r> o 
+ + + 
UJUJ UJ 
IOJCT 
r* oo CO 
co tn o 
* co m 
in oo H 

tO tO tO 
in m in 

I 
en pi 01 
o o to 
+ + •*■ 
UJ UJ UJ 
r- to ft. 
u> m oi 
ro j to 
j- UJ «H 
ro jft in 
»H rl ft 
tO tO to 
in in tn 

o ft. 
3 K 

s. vO 
I 

pi J- 
03 «H 

CO  O O  O C3  * 
OrlrlWrt. 
+ + + '+ + ' 
111 UJ Ul UJ UJ I 
pi O O O O I 
00 O O O O • 
(vj r» o o o t 
(0POPU. 
ft- P o to o ■ 
ro o o o o » 
ft. o o to o i 
(y *HH Hrl . 

(VI ft. 

in (vi 

tStO 
I   I 

t 

t> XJT\ 
a- to 

(V) ft. 

a ft. 

to in in 
i  i   i 

o in ~i 
pi rt «r 

I rl (VI (VI i 
irirtH . 

in (u 
ro in • ' • 
.... UV 
(VJ   I 

I I 

a i* 

«j in oo - 
ro (vi -i • • '• • ! 
ft- N ft- I 
»< -1 »•! • 
III 

CJ in co • 
in U-ro I 
• -•-•■ 

ro to ft? i 
i   i   s 



9 <0 
0 e 
1 I 
JJ m 
9 a 
a o 
9 O 
n o 
a a 
o o 
9 a 
'* * 

0 oo co oo oo 
aobap 
1 III, 

UJ 111 Ul UJ ill 
a a a a 
auoa 
esbe 
» o e o 
aeba 
no o o 
oopo 

:U n o o o 
H T4 rl H rl T< 
.+ + '+ + )«■ + 
jJUlUI Ul UIUJ 
s a a o c; a 
•aopoba 
= o p o p r> 
,9 o to o o a 
3 o p o n» o 
to o to o o o 
aebopa 

;       I 

H •* |s. n 
H o en en 
s.rs.u>t0t0iot0cncnio 
I     I    II     I     I     I     I     I   |       I 

'H .or |s, o >> ifitPuNa 
<0 CM H H pl< (0O|A a 
' • • j« * * • * • : • • 
V) l«J CO 10 IO CM <M Ifl »*>  in 
i» I I   I I  I 

o> o> o« tr 
o »3 o a 
I   I   I   I 

UJ Ultli UJ 
UMs. H H 

in o< in CM 

S.K,I> CO 
W fO *0 fO 

OOPH 
I   I   I   I 

UJ Ul IUUJ 
GO s0 en 10 
ONKW 
CM «D 4-in 
Miono 
rllTOO 

oo o> too 
HrlNN 

0 ■arc 
Moo 
1 I   I 

UJ IUUJ 
N *00 
Cn J- IS. 
dno 
tr> J- ^ 
;» ow 
.* .»CM 

10 J- to 

ooe 
I I I 

UJ u tu 
rO O CM 
UtMUl 
00 CM H 
to in in 
a> is. H 

10 CM CM 

Uten c> 
oep 
I I I 
bJluui 
cn H j- 
SO« 
10 10 » 
H op oo 
in * <o 
in CM <r> 
d- d-ro 
a- .* ■*■ 

giipoi 
ooo 
I l I 

UJ UIUI 
io m en 
lODU 
in d-10 

H is. tn 
is. J-CM 
to to ro 
•* * ■* 

o o 
j'   ' UJ Ul 
0> «3 
0> IO 
Is. 10 
in CM 
iocn 
CD GO 

rOCM 

E; 

HHMIAICMCMCMtNJ<MCM<MHHH4HHH.crH»IOnrO»roprOtOCMHH 

n oo to Jt 
o o & «o 

I in M in 

:JIO 
M UN 

I 

oo 
so 

In in 
nin 

o o to o 
rlrlHrl 
4- + + + 
UIUJ UIUI 
SJ oo cn J- 
in jr is. oo 

I CM in H CM 
' ID H in-1». 
N N .0 Ul 

I CM CM CM CM 
i in in in in 

o er 
Ho 
+ + 
UJUI 
H » 
is. in 
CM H 
men 
10 CO 
lo in 
CMh. 
in to 

cn cn <u oo 
to o o a 
III! 

Ul UJ U UJ 
ro J- o o 
« jioo 
SOIftB 
oijno 
nnna 
|s. * CM O 
CM 00 O O 

CM 
H 
••■ * 

Ul UJ 
H N 
in ts 
en en 
N in 
o H 
ro in 
oo in 
■* r< 

i in o oo en oo 
I o H o o o 

ooo 

orroHcntod-HootnHCMHCMiOooo it H 

UJUIUI 
moo to 
u\ in o 
racvi ro 
CM » CO 
in H to 
•ICO 
* in in 
Nrlrl 

Ul Ul 
in CM 
H Is. 
to ro 
O CO 
H CM 
ro J- 
HIS. 

+ + + 
Ul UIUI 
J J- H 
oo in o< 
Cns. tO 
sou 
n en «o 
to KCM 
SSO 
(0 *0 10 

o o o o to o o 
H H H H V H H 

M * 
onlna^n«>aiiMJSoinoii\«pii<r<nuMMOSDJs>i^K^ut 

MCMiorororo^'.t.j'iftrsinr-.HCMCnm i  en en i) o r< H 
  HCM .... 

I    ' 

en in CM ft \0 ro en j- a in en <p cs j-CMnaoiDroHls.d'HiH.arrTcörOtOCn 
t rs t» CMinooHioioencTHH>ccon>(oiON.HincocMincnro^)cncnco 
• •" • • ]• • • • ;• • :• • • * ;• •.••'• •,•*•• • • • ;• • <• • 
OKtfJ-JJIftUnnUlinUMMJiJ-iOJJCo'Jo^rfrtNNNNrl 
IJCMtMCMCMCMCMCMCyftJNHrt^MrOWCVJrtCJC^PJCUCMWCMeyCMCU-t 

Ul UJ 
ü en 
0' H 
CMH 
ro is 
ro o 
t£> O 
oo en 
\0 «o 

o in ro o io CM 

. * + * 
UJ UJUIUI 
lAIOITiit 
inliort 
S. CO O CM 
00 p CM CM 
J- !D J- CT 
ro io en H 
en en en o 
10 «0 v0 IS. 

ra en o 

+ + + 
Ul UIUJ 
H CM O 
CM HO 
o en O 
H «0 O 
H fs O 
J- MO 
o cn o 
!>.'■* H 

0 ro CO CM Jf Jf 

rl CM CM CM in 10 
■i H Him 

I • 

45 

in »to W 
•  o o o o 

V   *■ + .+ 
UJ UIUJ Ul 

o_  4 cu en co 
uj ro oo oo d- 
Z oo fs. vo en 

. in CM in is. 
IM j- ro H 
jiows 

10 en vo vü 
-I ro in ro 
*  • 

to ro 
■oo 
*• + 
UIUI 
o en 
oo in 
(0 CM 
H n- 
CM J3 
SO 10 

a- in 

HCMro^ini0rs.coCnoHCMro^rm*Drs.oo 
HHHHHHHHH 

'C3 4> O 
o et o 

J/i r-» en en 
to o oo <0 oo 
ui 
Cer o r~ in oo 

wro 
oo 
+ + 

_ UIUI 
CO His. 
v£t H en 
H into 
tin <oo 
to o en 
H cno 
n Is. H 
CTl J- IS. 

ro .»IO 

+ + + 
Ul UIUI 
ro en en 
H K in 
CM I . CM 

cr> H o 
H iO 00 
en oo tO 
10 00 r>J 
J- H «0 

if ro ro 
« o o 
+ + + 
Ul Ulli! 
(KiniM 
eo CM in 
ro in CM 
K -JS 
wio-o 
r.> J-oa 
a- CM^J 
H J-r- 

o to 

CM H CM 
I    I    I 

!S 

in 
H l|0 

ro p 

I 

oo o fa o 
o o o c o 

ro ro ro 
o ts o 
+ + + 
OM4 
m a H 

MiOS 
IP> en j- 
H on M 
tO CM CM 
in it- cr 

p oo o CT a 
p o tn CD o cj 

^HHHHroHCMHHHvOH 

UJ N 
etr «o 

K.HfM| 
-.-j <p <I> i • '•   • 
S. Is. tO < 
ro ro ro I 
■   >   • 

■jTiwrui 
en «jo in p ro 
•  ;•   •  j*   • 

o tjo oc p ro 
CM   I    CM   i      I 
I'l      I 

^>T* ■ 

..is a 
M tn 

x to 

en rot- 

j» in 
oo in 

■ • I« 
• *n <io 

ro ro 
I 

«- H en en >n -f 
© u\ S lö P1 - 

■ t3 CO CJi ii H 
ro i  H c  w 
■   ill 

ro 
o> IT» in 

tOCO rl' 
ro H •* < 

ro oo v0 . 
Is. to en I 

* H 

CM to 
CM   | 

IO to IO «0 i0 
ro ro ro no ro 
I   I   I   I   I 

I       ! 
* H ro o H 
w CM o H en 
• '•   • i*  « 

in i s n s 
CM H        CM 

i .1 

- I H fo .0 CJ 
i >D in in J ro s. 

in ID .0 ID is in 
ro ro to ro ro ro 
i   i  i   i   ji   i 

! inro iO i 
■ »ro j-,. 

| ■ *.£ 
i» o to 

■ O M » 

'if     I 
O       CO 
o z en 

. -J HI [• . 
■ cax(omcvj|s.orotoroH 

j    I-   IHrlHHHTHH 
ey to 
P. 

CMC en r- o 
j- CM CM CO CM 

en in is. s. CM 
ro CM j- :   CM 

i S.CVJ j-' 

• X X IS- 
O «3. 

u> H ■* 
d-is. i0 

ME • co in CO 
Lit- 
U.V) 

I H H • 

ro i 
to' 

• to i 

1 
00 

Jo' 

CM cnil. 

en in ■& ^ oo in 
H «o is. .-n H ro 

■ ^     H J- CM .:i 
I H M 

I 

m r> co i0 H -.i 
J- a CM CJ •£ o 

oo in Is. JO mo 
m CM ro CM ro 

en is. en to 0i 
i0 to s in fs 

oo ID .p. co en rj ■ 
H CM in en is. J- 

roHcnroenopooootoro 

I     V 

Hii)coinir\MPM^^^NN 
•   I*    •   ;•    •!••'•    •    •    <   ;*    » 

If   II    I • ! 



UJ- 
19 I 
<t ■ 
z • < < 
a i 

or: 
O ; 

t 
sc.; 

Of I 



b i 
>-ui 
Oo 
N a 
*o 
B O 
J o 

a o o.o 
I   I   I   I 

UJ UJU Ul 
J3 CM o ro 
'iiuotn 
» OCP rt 
M co CM to 
o CP j-to 
,M -* W <M 

U O 1 
I    I   £ 

IUÜJ p 

co w ii. 
CMCP  I 
0> eo lü 
is. w   - 
IOfs.it 
- - £ 

UlM 
O rt 
I I 

UJ UJ 
to in 

» CO 
et -T 
€3 * 
W *i 
irllO 
.»CM 

3 * U «I 
Hoirio 
,1111 
UJ UJ UJ UJ 
r4 \0 «O Is. 
w «4 irr«. 
tO * 10 M 

10 1ft CP CP 
Ninf>N 
ru o m cp 
■» UtlO T4 

X XX X X 2 

r r a: x srs 

*-i p »* w ° rt o 
+   * +   I-  4- *  + 

bJ UJ UJ bJ bJ bJ bl 

luor-rw TiDLo^- 
JOKO   HiOSJi 

iJunmUaf>io 

>°(noloco»ti 

r — a-nfKPso 
"' * CM <H CM Ift 

N »« * 00 

I    I   jl     I 
uj uj uj ui 
NitiOO 

IfloWa 

CM fs. Ö O 
CP J- o o 
ö K> f- a 
itOHrl 

eo eo 
OO 

;•   ' 
UJ UJ 
i> o> 
CO rt 
h- CM 
coin 
to in 
to ^ 
CM fs. 
to J- 

BO l»J 
O O 

I    • 
mm 

o a 
L3 CO 
COO 
o o 
OB 

13 O 

EtfJ CO 
a o 

I I I 
Ul IÜUI 
IO CPrt 
10 CM« 
CM 4 O 
ions 
tO cn in 
ICNN 
oo r-ift 
rt into 

00 co ou 
noo 
1 I   I 

UJ UJ UJ 
o oo 
o u o 
o o o 
o o o 
o o a 
o o a 
o o o 
in in in 

■I 

'3 ,-   • 
O «4 
:r 
if 

>p => CM CM in io 

£» o <•• C> sO o 
aojsspo 

n N. co co 
CM CM CM foj 

co to in o 
P ~< o T* 
* + + + 
bJujbJ bJ 
to CM to a 
Hono 
eo or» fc-.o 
CM to U a 
to tn h o 
if scoo 
a- in co » 
<M rt IX, rt 

2 CP I 
ö tn ( 
X   • 
is J- < 
IH in ■ 

r vi 
X 00 I 

«* in i 
Jt . i 
W C3 1 

J- 
I 

. to    M 
> io jn 

I to 

P CP O 
«H O <H 
+   +   + 
UJ UJ UJ 
duo 
«ISO 
to in o 
Una 
loop 
ttlMO 
UlrlD 
rt CM rt 

n j/ j- 
TI(UH 

• I •    * 
0 CM tn 
CM CM CM 

1 I 

s-l •* j-l 
CM rt H 

moo t>- 
ooo 
♦ * + 
UJ UJ UJ 
o co oo 
oilla 
BlOra 
a i» j- 
ODUl 
o r> j- 
OWN 
rt in rt 

CO 00 «0 
o o «a 
;■ I I 
UJ Ul UJ 
o to o 
co o t> 
o J- N 
O 00 ^ 
o cp,» 
Orlrl 
o a» en 
in oo oo 

au co oo «J 

0 o o « 

■   III 
UJ UJ UJ UJ 
to to «o J- 
01 CP rt oo 
m en oo en 
CM *-t CM in 

o t>- in to 
rIOON 
cn en en H 

OO CO OO K 

I«, co 
ra o 
I   I 

too 
a>o 

r-P 
CMO 
in p 
toil 
to rl 

CO CO CO 
a p o 
I    I    I 

ui ui ui 
o p o 
acio 
» o o 
O CO o 
ocia 
C» O K» 
oiio 
■* it J- 

CO 00 CO CO 
pood 
I   I   I   I 

(u UJ uiut 
ooae 
uouo 
o o o a 
o o o o 
P 3 O O 
p o O O 
O'O o o 
J* J- if J- 

cn o o o 
B<4t<H 
* + + + 
Ul Ul U1UJ 
CO o o o 
CM o r> o 
in op ra 
\D a aa 
iO o o o 
cn o o o 
Is. ra r> o 
CM T4 T4 <H 

I 
3 cn cn 
▼coo 
+ + + 
Li tu uj 
UsO j- 
OHIO 
P oo in 
OsTS 
o in co 
nan 

(3 lO i0 
rt ift in 

i 
I 

O Cl 
+ + 
111 UJ 
CP t- 
00 UJ 
a to 
m ix 
srt to 
rt sH 
X) «0 
in in 

00 co 
a o 

1 I 
uibJ 
oo 
o o 
o a 
oo 
K> O 
c o 
o o 

co r» t> PI 
0 o p o 

1 I   :•    I 
ujuibJuj 
OONO 
BO re a 
o o rt o 
OONO 

to O CM o 
äotjo 
o o o o 
«■•H tn-H 

WT to 
o o 

I  • 
UJ UJ 
rCO 
10 O 
» o 
«u a 

to o 
so 
in o 

ai ui o< 
tiao 

I    •   I 
UJ ill tu 
0> O r< 
cn o aj 
m o » 
co in to 
p  fs-IS. 
so co oo 

NNN 
to to to 

cn cn eo o ' 
onoH' 
+ ♦ + + + •»• 

I o o o o-o 

I 

to in cn i 
oo cn s-i i 

v>- 

* ID CM 
n-p J- 

iO in oo i 
SCM  I 

CM cn cn i 
if CM CM i 

I    l 

n cn 
M to 

o>in 
10 CM 

CM CM 
M CM 

■c in In in 

i j- j- in <o 
1 to t> lO *4 ' 

• IO H        CM 

i men 
' in CM 

UJ UJ uu 
sO ts. a>cs 
u> cn ooo 
-»* to CM o 
HJrliDO 

•H « to O 
iCtONO 
UliDNri 

nm min st TH ri j- 

r I  I 

O to vO lH ■ 
O Kl CM vO • 

I  ts. ft 
I tO vO 

n-M 
n. in 

s0 sO 
I  I 

Is. CM 
CM a 

ts-'CM 

u> to 

'  i' 

UJ UJ UJ 
o o ra 
ooo 
aoo 
o P o 
ooo 
o p o 
o p o 
rl Irl Ti 

>lflMOt)l 
m CM to to < 

■ in o 
' so cn 

I sH H 

n m 

'I 
in p 

"tit 
CM CM CM 00 

tn CM 

to in • >• 
Jin 

CM  I 
I   ; 

j, 
o it 

.. + + + 
bjuj ui ui 
pUDO 
o o o a 

o p o 
ooo 
o P o 
ope 

O O P 3 

e: 

* + 
UJbl 
tn-a 
o o 
o o 
t> o 
po 
ts a 
a a 

3 m er in 
irl o o o 
it- + + + 
bJbJUJ bJ 
uosa 
O O r4 O 
O O CO.O 
botio 
Po 
p o 
3 C9 sO O 

>r»i 
I to c 

CM in 
IO CM 
* !* 

t>. r- 
I sH  H 

<    i» 

1** Ifl 

CM in 
in * 

47 

to to 

I. 

CO irl 
to to 

to o 

.o en 

tw iD •rt rt 
•   i'l 

•3-ts. 
CM r* 

to M 
I    I 

0 to 
cp'eo 

iO la 
■rl rt 

'■•? 
I 

O (O • 
rt to I •    <• 
IO to I 

1 - 

in in 
po 
+ + 
blUJ 
13 w 
cn o 
sO o 
id o 
it o 
tn ra 
to o 
sOrt 

o< 0i 
O «13 
I      I 

UJ Ul 
in tn 
CM J 
to n- 
to in 
oo 
oo CP 
Sis- 
to to 

CP o> 
o o 
(  I 
ujui 
I«, rt 
CO CM 
sO JT 
CP in 
to CO 
cn cn 
r- f«. 
to to 

en o> o> 
OO J 

I I  I 
Ul UJ Ul 
rt CO vO 
IO O CM 
cn CM sO 
CM CM sO 
j- rt cn 
Ort« 
CO CO CP 
IO tO rt 

Ul UJ 
CP sO . 
rt IM i 
•» in 
ro o 
o o 
vO Is. - 
SO o 
CM <M 

PopoooooOocnCM 

r   ■* 
bJ uibJ 
«Old 
CM CO vO 
to CM in 
Co in is. 
p oo 
Is. 00 00 
C\l CM CM 
in in in 

r   •  •   • 

+ + + 
UJ 01 UJ 
CP a co 
in tn j- 
CM j- CM 
to CM in 
CP sO rt 
l>- fs. Is. 
CM CM CM 
in in in 

rt/p rtrtrlCNICMCMCMCMCMCMCMCMrt rtrt 

«0 CP o» tVjf 4- c\i o 

ts-socnutcoooiln 
tO rt cn io J- rt 
P rt to lio CP CM •    !••'«•'• 

vOiocPcnrooincMCMtoioioto^ 
 inCMinrtrtrtrtrtrtrt 

I    I I    i   .1 

P C) fs. O O O J> 
0 O tn C3' O O sT 
•   • !♦   • :•   * <• 

M in to in m in no 
i in rt in' m in CM 

+ + + 
UJ uibj 
CP J-j 
fs. 00 CM 
*. rt <o 
rt CM VO 
in N. is. 
so in J- 
CM CM CM 
tn in in 

+ + + 
UJ UJ ui i 
rt J- rt I 
r» in in i 
CM rt CP ( 

in cn r- i 
to co o ■ 
to in ro i 
CM rs- co i 
in to ct - 

oo tn rt 
3" Is. « -r, O  ! 

J" ■* u> I rt rt rt 

!    • I 
CM O CO v0 IO rt 
ts-O CM 1X1 00 rt 
•   I»    •   >    • • 

to jr j- * j- in 
CM CM CM CM CM CM 

fs. J- rt   - 
to vO cn ' 

tn in K\ ; 
CM CM CM '. 



+ !+ + 
Ul UJUJ 

r3 m o 
rip o 
<H Is, O 
.* fO O 
a cr» ci 
ts. r* rl 

H -.-< -J   -! i* r< M n )«) » M n> 

M  '0 
ft   ~*   : -I P 1ft *0 O »0 CM 

*  t •)     * ; *     •     •    • 
!   £" Ji o -;: .ri rl 

s-i ^1 !-l « 

f. »M ra LO ro 01 
s w in co CM in 
• • i •  « i •  • 

:^ cv p & f»~* rl 

BO ro 
s. -4 

rl CM CM CM 

C CM V± J- 

• ! •    m 
win« 

t 

CM : 

UJ 

V) f 

& O In CT» 0* rj 
J> to iX> 01 01 00 

rl N N K N d 
M M CM .* ( 

'.   I 

CM ; 
o ! 

■i! 
>o | 

lO I 
j-! 

O ! 
J- : 
O i 
V • 
Z 
2 ' 

< ' 
r- i 
o : 

riNn«intosoii>OTi CM ro . 
rl ri-.< 

i 

i i 
OOQpQO'OOOp o o 
c»r,oooMon>oo or» 
ranooooooop o a 

loejooc-aooop o a 
o30^o*Hoooaoc>ooopojrooo 
MMWNopooaooraocwwnn 

cococococococopcoco      i   mm 

+ 
Ul 

a. H 
U) ro 
2 P 

UN 
CM 

■ *-J 

ro 

+ + 
LJ UJ 
<r rj 
<r> co 
oi K 
r>- CM 
r- ii- 
is. ro 
in o> 
CM ro 

ro ro ( 

♦ + • 
UJ UJ 
o* co 

*o <r 
in ti- 
ro rl 
CM N 
•XI >£ 
tft to 

> O * 
UJ Ul 

CO Ul 
lO CM 
rl N 
CM iO 
LO LO 

■t in 
» I« 

»nnn 
o n c- o 
♦ +  +  + 
tu tu tij UJ 
co rl fs. to 

in iD -J oi 
o r.i 0^ ri 
ri 01 *-* 01 
<-■ f» n iC 

Jf ro 
Cl LJ 
+ * 
UJ ill 
a« (ji 
is. ui 
is. CM 
■H n 
\0 CO 
CO  U3 
CO to 
■H oo 

3 a 

1 I" 

o r> cr t? 
O tzj r? o 

I 

no 

t 

+ + 
U LJ 
CPIA 
CO CM 
W tft 
r*> r> 
ro i0 

J-CVJ 

• I* 

t 

f> CO IO 
JQO 
+ + + 
Ul UJ UJ 
Cvj in o 
U\ LT IXi 
CM «rl CO 
t>. J M 
ta LO m 

LO CO CO 

f~ 1*1 Ift 

> !• 

CO to it 
a o o 
•*■ + ■»•. 
LJ UJ UJ 
ro J- ra 
O rt CO 
ries 
iOMfl 
oi *.m 
oi c\j o^ 
l\J CJ Jf 
C» 01 «H 

T 

C ! 
U) j 

rt*<HWrtr1^Wrl**T40' 

T 
•H CO'. 

' it 

Oi (T» ^-1 
vti «r o v» «X» cr* \0 1 

I   CL  ^-» 

LI 5S; 
e  > 

■■zs m IX' I o (o O LO 
I? 

to   . 
llj C- I 
Cc" (O I 

p fw CO 
i IV iO 

oi *-• cr* tn Jt rr- 
r*- fv vo cr» fi r> 
•   ' •     •   j •     •   ; * 

co cn cr* to -rt p 
I   CO <-l |l <r* ! 

il  I < 

H co .n 1+ n h 
L0 tr ro tu ro w 

r f« ro' f»J 
• Ul Ul LA 

I   1  I 

_ryww^T4^o<"»oWr.r>oiflN 
if»L'iiriu>iA^lfiinif\ii\iftu\iciJ»^- 

i   i   i   i   i i   i 

.   z c. 
J      »-4  01 

I       X   ■* 

!   M in 
:   tn |i 

" i 
J    X so 
'    «I u> 
!    *- ■ • 

,• O  (3 
P t-l  It 
Z«;i 

o 
o 

«^oaocarcooocionococaoopcspo^opoorapoi 
oaoDnaooa|fi^i\ioK)i0d'Npapict>uiPi/ioiAOiii> 

ji * pi j- co ro to ro 
HHIMnj COM 4- 

!.~ Ul Ti -> N H 1.1   f n) MM U> 
l»i^eo_tr-rO»J-»c-LOlfti* 

f*^ N rl C» LA LC « 01 
5-1 ri      CM n  ■    Cü ■ 

r- ir> N 
i n !t 

i  ;. 

?.: LO o ui fj fco cii M .s1 ir *0 (31 
oj-tAcof*.K?otvr^twtrir> 

o    •     o#     &!»    «■•     »e     •,» 
u> oi r*- L3 i^ LJ», oi io o» *-* r*. io 
in N -i r n H     M     ro i  i 

ri Ti J- ro ro o Cs( oi o- o< oo oi 
NMMJ^HIOJJOMriN 

r>- c\J 
Oi u\ 

ro ro 

I   i 

era CO i 
N.CO 

Ift 01 
ro j- •    « 
<U 11% < 

ro (■> 

01 Is. 
IM CO 
Oi J- •    • . • 

I CO irl 
W CM 
I   I 

I 
CM * 
ro i> 

« I • 

■* r> 
CM <H 

J- IV 

Iw ro 
•H   I 

ro oi 

CM CM 

01 CM 
np 

CO (M 

U\ CM 

■-> P 
CM CM 

LO H 
»oro 

Is. CM 
co in • « 
0i 01 
■H rt 
I    ;l 

LO n 
en io 

I 

a o 
a a 
o a 
ap 
o u 
o a 
o p 
in in 

npo 
o O CJ 
ODD 
a o o 
o o u 
apo 
nb^ 
m Ui in 

M ro ro to ro (o ro 

+ + 
UJUJ 
tO UN 
lOCM 
en o 
KCM 

?,s 
ro ro 

>Ot0 

*  i* 
in in *;* 
■  f 

in ra ' 
o o . 
a a . 
o o ■ 
^> CJ >' 
ro a . 
1-3 O • 
|A Ul ! 
j •   » 
ro to i 

0»HU\rOIS.«t3-|s.MJ'P'H' 
rl   HrlCJNNM! 

rs. (o co J- w CM is. 
riio Jrl JOIC0 
•.  •   •.j« • {•    • 

CJ1 CO CO CO LO 01 01 
Hrlrlrl JIUN 

I    it    I I     I    J     I 

LO W IS. r/> Jt CM rs. 
CM en in CM in «-I ci 

nniu<uiHriri 
II 

c6ix>i^i£)COO>c\Ji0 
rllUUMSlKS Jrl 

co x ro 
• I--:I 
«to i 

P     i 
i-     P 

C3 «X 

inmrJN .jroLProvienrocr»cococoi*eot.fOiD 
HWHnrlTl        rtrt! irl.W        ; 

'! I 

CO UJ ri L# ..-_ J- ci N .J> io ci t~ 
d^ffsLOeoyitöO.OUIIs-Ol 
»    «Po    • . »    r. :•    t >>    e j • 

jrcoinaookifoiDrocooiCM 
?i4 ^ *ri »H <rl «rl *-! *-J ^v  ?l        jrl 

'      i      I .    "'AS l 

cr j- eo in c3 (s, j-a- 
rs.ro-Hpi0ts,N.i* 
■•;•    •■•   • | •    • [ ■ 
tub Jfion Jo 

N  rlHrfrtTlTl 

I   4- <0 LO 

■   i 

IS.  CO 
rs. LO 

iji o> 
CM CM 

I     I 

i 
Is. CO 
01 «0 :•   • 
in in 
rl rl 
I   I 

I 

CO CO CO 
in J- to 
*• • i* 
Oi 01 Qi 
CM CM (M 

:'   •   i< 

CO CO CO 
h- LO in 

In in m 
rtHrl 

I   H 

01 01 01 ■ 
CM rl a • 

CJi oi oi ; 

WWW' 
111 

j 

oi tr> en ' 
j- ro CM • 
• ; •   * ■. 

m in iff!; 
rl Hrl. 
' ,' • . 

I 
' i 

in v> 
ri in 

en io 





3D aj 
•a c» 
I    I 
il Ul 
£> CJ 

J3 VJ 
» o 

CO   -T r» Ul   USI 

I     I 
tu Ul 
PO o 
00   CJ 
ro a 
m K. 
in o 
J- CM 
03 O 
ro ;H 

I   t 
UJ UJ 
UJ eo 
ffl OJ 
0> In 
in d- 
H i0 
to ro 
in io 

I   I 
uiui 
MO 
•TO 
H a 
00 I» 
do 
rlta/ < 
mö 
Hin 

cu co co 
a o a 
I   I   I 

LU UJ UJ 
a o o 
t? u o 
o o o 
ra n o 
a o o 
..■a c* o 
•a oo 
m in in 

JO co to 
a o Ici 
I I il 
JJ uiui 
O O CJ 
KJ CJ tu 
Rao 
bab 
O O «3 
p O E3 
pob 
in mm 

tu co 
a 13 
I  1 

Ul UJ 
C3 Ö 
t> u 
O fcj 
c3 o 
e> rs 
«r> « 
o fcs 
in j- 

kv-L 

03  GO 

I   I 
Ul UJ 
O 13 
•=> a 
a a 
KJ o 

SE 
CO O 

I 
co co cu au 
a a a a 
II   II 

ui uiui u 
o o o o 
OU'JU 
o o o o 
ra o o a 
SOCIÖ 
O 1.5 CJ o 
3000 
d Id- d d- 

co co 
o en 
i ;i 

ui ui 
O CO 

O £3 
O C3 
o fa 

d'd 

•i* 

■ ; 'I 
i i 

CO CO CO CO 

0 a o o 
1 I I   I 

Ul Ul UJ Ul 
-3 CO o ra 
o o co a 
o o o o 
ooon 
» o o fa 

o o o a 
d d d d- 

* N 
O D 
I     I 

Ul Ul 
uj ia 
po & 
H ra 
UJ » 
o o 
i3 ri 

asm 
rl »< |H 

I 

iv it 
o cv 
I I 

Ul Ul 
OH 
U UJ 
o d 
O UJ 
copo 
o p^ 

in 

frj 0> tl* 
ra o o 
I   I   I 

Ul Ul Ul 

QIAO 
atom 
BOS 
CJ CO CC 
o p. IN 
H IO IO 

b> o» o« cn 
O O Q O 
till 

ui ui ui ui 
H in in p- 
UJ cj .T 00 
10 U) P*» UJ 

soon 
co co en cn 
NNNN 
«MM« 

U» cn 
o a 
I   I 

Ul Ul 
H H 
CM PO 
d cn 
in CM 
CO d 
en o 
P» eo 
po ro 

D> cn co -H 
o. -^ o H 
II I I 

Ul Ul Ul Ul 
co UJ en UJ 
u (VJ rllM 
CM «3 J- in 
CM U>PO C3 
«H-cn o a 
v< c> to r** 
co en io C3 
0 iH CM CM 

•rt o 
I    I 

UIUI 

o> j- 
U3P0 
cn j- 

•I   •! 

>> r» 
O O 
I     I 

Ul Ul 
eo PO 
p» m 
a co 

PO 0"> 
M J- 
P0 U3 
0 UJ 

>IV 
ri o 
I   I 

ui ui 
U CM 
CM UJ 
CM ri 
in in 
Sri 
P- en 
CM CM 

CP 0> 
is a 
I I 

UIUI 
en ri 
N» 
PO UJ 
■H 00 
in J- 
If, CM 

if ■* 

pi en 
o u 
I  I 

Ul Ul 
J-P0 
CO UJ 
J- m 
CO o 
ID 1-1 
o> p» 
po ro 
* J- 

u> o> 
C3 O 
I   I 

Ul Ul 
in C" 
O UJ 
» UJ 
d- a» 
p~ in 
d- CM 
P0 P0 
if •* 

0> <i' W 
boo 
I   i   I 

Ul Ul Ul 
en at P0 
0>PO «J 
P» U) K 
in CM 0» 
io en io 
o =o r- 
po CM (M 
T J-a- 

o> CU CO 
en ö o : 

I  I  I i 
U! UJ US j 
^ tf CJ I 
J- uj o i 
U3 in r-» i 

rj in o I 
4NOi 
CO to o 
CM CM W j 

CM 

UJ  . 

Jl UJI 

I 

'  If» «0 

+ 1+ 
I Ul 111 
I CM CM 

Z- tLj i-3 U5 CO 
n <■•• '■} T< en 
^ *j o J- :W 
■j -» o o p». 
:» c-< i-n o CT> 
f 'O «» >o P~ 
H TH S-l CM en 

•I 
I 
I 

UJ CJ 
a T4 
+ ♦ 
111 iu 
U'l u> 
w en 
CM -* 
ri en 
en * 
CM rg 
in en 
U> iH 

co a o o a 

+ ,!*■+.+ + 
Ul Ul ÜJ UJ Ul 
a a o D Q 
en ct cj co a 

4<aaoo 
T4« o ra CT 
ooono 
iDOODO 
lOrlrlrliH 

bob 
<H TITI 
* + if 
ku UIUI 
uuo 
noo 
O «3 ,o 
o a 13 
rr (.1 o 
J3 O .3 
r» o a 
VI »< >-l 

a o 

+ * 
Ul UJ 
C3 IS 
o o 
eo o 
co cs 
C3 R> 
O C» 
O & 

o a 
+ i+ 
UIUI 
vi C3 
=i a 
n c3 
CJ a 
r» es 
o jr» 
D es 

fJtao 
rl|rirl 
+ » + 
Ul Ul Ul 
ooo 
oDn 
non 
O O £3 
^ r> ra 
030 
*"3 O O 

anooo 
rlrlTlrtrt 
+ :♦ + '+♦ 
Ul ui ui tu Ul 
oosoo 

apooa 
•ji '& a* o a 
o r> ra o o 
CJ to o c> ra 

ra in 

:+ + 
ui ui 
a 4 
o en 
to in 
u u> 
rj co 
L» io 
ra J- 

CM 

•» inin in 
in o o o 
.*• + + ••• 
IU IÜ Ul Ul 
UOuo 
to o en --3 
poioo 
IJOIOCJ 
r? o ^ o 
trtolAo 
nano 
«H »H iD »H 

u-, o o o o o C3 n 

+ + +• 
UIUI iu 
coo io 
CM CO UJ 
po CM in 
UJ in r- 

P* CO CO- 
CM CM «M 
m m in 

+• ■»■ 
ui ui 
en 43 
in in 
CM .y 
PO CM 
en u> 
p-p- 
CM <\J 

in in 

+ + + 
tu Ul Ul 
co en j- 
j- p~ <u 
CM p>. rt 
in irl CM 
ri mi^ 
p» ID in 
CM CM CM 
ininm 

owe« 
W -rt to 

J* + * iuuiui 
a- ■H» 
CM p. in 
IO CM rl 
lo inb> 
N UJ » 
»■ PO in 

IMP. 
mw K 

CM H in 
rlrlO 
+ * + 
Ul UIUI 

in p» in 
en en o 
p» U\CM 
o tnin 
PO in H 
co in JP 
«* H CM 

co cn co 
a o o 
+ ,* + 
Ul Ul tu 
UJ in CM 
eo *H r*. 
PO UJ ro 
CO L> 03 

CM 
oj- 
w p» 

! ■  I 
oobobi 
rlrlHiHrll 

D   3QO 

+ 
Ul Ul 
d- T> 
in cn 
p» {o 
CO  |3 
en po 
IwCM 
P» CO 
UJ 10 

+ * + 
Ul Ul Ul 
u> cn in 
cn n in 
NrlS 
ro UJ °o 
nci J 
u> r» PO 
co iji cn 
u> u> U3 

+ + 
UIUI ui 
UJ in it 
JU rt 
eo e» CM 
13 CM CM 
uj Jt bi 
UJ cr> -« 
cn cn fc> 
0 UJ -^. 

o cn o 
rIOH 
+ * + 
UIUI Ul 
rINci 
CM irl a 
o cn o 
r* eo o 
•rth-a 
Jfja 
o cn a 
P» »X -ri 

Ul 
10 

to 
HI 
X 

Ul 
a. 
ui . o 

Ti h- -3- 

I Tl 01 i-  ■ 
1 ■— »^- F - 

:\: in CJ 
'il :fO U\ 

ninuimmminina-TH 
i 

!t -P 
! <iJ N 

PO J- «0 CM P» 
cn cn in' CM eo 
*!• •I* • cn b- ci Li cn 
i CM CM EM »< 

i»  i ;'  ■ 

J- CM ^O Irt UJ 
& i'3 uj P0 cn 

• mCgiMr) 
Mi  i ii  t 

p*. >o 
•H.eo 

enco 

•d- d- y ^ 

vo 
CM cn • > * 
■H;l 
) 

j- Ui PO • • • 
«5 to rl 
Ti tH CM 

I     I 

i M CM CM CM CM CM 

I 

' P- l>- CO 
I as p» UJ > • : •   » 
> cn cn cn 
I CM CM CM 

I   jl    I 

p- ^.CO 
i CT cn co 
-    • ; m    • 

>o ixi in 
Wrlrl 

I    I 

B0  *> 

m d- 
I»  • 
cn cn 
CM CM 
I    I 

30 eo 
^ u> •   • 
n in 
H TW 

I   l 

1 
flO cn pi 
P0 CM W 
•    a  , • 

31 cn cn 
M <VIM 
I    I    I 

SO 01 cn 
n j- to 

cn o o 
t3 OCM ^ < •     • 
cn cn ft 
CM rj PO 
t ;• 1 

1 
cn k, j 
CM CM eo 

n in in in in M 

f-: 

UH^ritl   Hü 

ü-i m cj 
CM in CM 
!•   »  i 

Mrttj 
P- Pv ip 
• • I« 

<r\ Cl m 
>o in 

c^ii-POTHcnuj-^irieo 
OlflO rlMlOOlfJ* 
•      *      •   j •      *'j*      •■•■• 

in CM CM ri PO po f> d- d 
IT» iH -H Ti TH.T4 tH rlH 

■^ j- CM fa eo UJ PO 
D JSOWIA« 
• , •   •  :•    • j •    • 

in po PO a- d- d- d- 
Ul CM CM CM CM CM CM 

50 

n in 
IM CM 

rlT<  »TT  0P0   OPOPpPOPOPOOCMTivl 

flrlKlrliMlS 
wolACJIAd' 
«     »I»    •  ta    • 
t if, P. Ul l> rl 

3 CO |Sf TH to in 
3 Cf in PO (ncn 

1 1 
1 

I. 
H TH -T j CO 

0 cn cn H H u3 
•    • j*    «I*   a 
n in in in in cn 
M CM CM' H H d- 

0 c» UJ CM fO PO CO 
0 KO d- P^H J* 

M cn in I bicnLicjH-HiHCM^M 

CM ft d1 

co H in 
a ia    a 

CM in PO 
in 

o uJ en en in CM r UJ ro cn d- o in 
0 i>-to potXHtncocMinoipoio 
•    9 ' •.   m .•    a    a    a  la    • '.•    a    a 
t UJ a- d- cn oaoririHNN 
OPOCMCMHCMCMCJCMCMCMCMtM 

cn cn ra 
cn cn co 
• '• a 

CM CM H 
CM CM d 

I 



n 
a 
I  ! u: 
j- 
10 
N. 
<M 

•» a 
m      ' ' 

o> 
N 
(Ji I 

il  o 
m \   r» 
z  © 

tu 
c> 
I 
uj n 
or» * , 

I : 
UJ '■ 
J-1 
10 i 
N.: 
«j ■ 
«o : n 
•X ! o 
° i I r> i UJ 

» i   » 
<o 1   n • I  *• o 

<D 
II m 
1- 
lli 1 
V) « 

II in 
1-4 U z >■ fr- o 

X or z 

" i in! 
Z ! 

M 
o 
I 
ui 
to 
a> 

a: i 

60 ! 

s-r 

UJ 
in 

»I 
M (_ , 
X > | 
H- I O | 

UJ UJ 
19 f 13 
<:' < 
« < a a 

z i 
Z I 
UI 

I '■ 

o 
•i 

a o 

a? o 

i 

■.£ 

i    i 

<a 

*! 

V " 



1 

CM m: 5T .n 
; o o o 3 
;o o!o o 
iO o o o 
•3 O O O 

i •■> <■> o o 

i       i •      ! 

o o;o 
O O 3 
oo.o 
oo;o 
oo, o 

<VO »< M"»i» 

3 3 
O O 
O O 
O O 

3 3 3 
a o o 
o o o 
O O 3 

^ ^ ...,-« »< ;->j c\j c\: rj CM CM CM .'4 CM CM ,<** f^ 
O 3 O 3 O   2   33033333333 
003030 0 000003,0000 
oooöoooöo o o o o 
QOOOOOOOOO oo o 

o o o o 
o o.o o 

I 
I 

tav 

Ld 

GO    O 

in: 

CM ro 
',-n m 
'3 3 
O O 
o o 
IO o 

oo 
o o 
oo 

I 

twbo » o 
mm m -«r 
3 Q O 3 
oo o;o 
o o o o 
O O ©O 

I: 

.   O 
o> i 

-o! 
in! 

M     <o O: 

31 
»I 

•z 

■o ** r> ^ j 
1 wH w* m* ■-• 

» CM CM CM CM! 
O CM CM'CM CM 
Oi i 

§;   ! 
H »in «s 

: z z z 
i «x •* «t «t; 
JO O !J t> 

»O; •"• ** »-• **■ 
m or. cc a: oc: 

OO' Ul UJ UJ Ul' 
• nil 

-»I« « «* «i 

! x x x x' 

! o o o 3 
izzzz! 

>- ! ' 
o icMh-'mm1 

■o in in in 
o .« M> «■«>' 
O    | CM M> *o o 
O !CN«S: 
« o • • • • 
o« mo ff« 
N. »'m *, mmj 
CM      ! ■ | 

.Hpt^^^M^n^N^ *• ,*-'M> 

** 'CM I** **• in o K. 
«r:sr ■» - - 
o o o 
o oo 
a o o 
0:0 0 

3 3 3 
O O O O 
O O O O. 
O O O O 

I 

uJU 
_i a 
«-•'£ 
U..3 

Z 
►-, 
S'O 
o-'os 
►- o 

l       .; 

!   . '■ 

• o» 

■ 

i       ;CM in «r *r 
!        0 0 00 ca 

- \     • *(0«lA 
1 mH •    *.    * 

o_i    I 

in 
e 

■ »,o 

i   £ 
IT 

.      1"* 

■O 
in 

N.'o 

& 
in 

• O   •! 
*4 •*.** CM' 

I i :o> 

«o 

M3 
in 

5 

i « mm «mom <r co r- in i* <o in in mm CM^ m m »;<o ^   • « 00 in <o in 
•i • •< • 

I 

e>   | ! 
in 

i""*   ' 
!t 
! '-} ^   O. ^  O 
\x 9 K cc* • 
\Z3   • ON«»- »« 
iocin CM "i « «r !t-m «n<t« 

!■ 

': '.-_ » »-> N.. «r •»; 
! V3 J— f« ^< •* CM' C 
!     ; ;o 00 o 
i-. tj>:« o o o c 

*. ¥    *-*'■   f     »     ♦    «'-,C! 
ioNI    » ' «   I 

i I    . 

I 
CD m .1? m »««««»N*«''''; 
«?-Ck«wr''0(*iw>r*i»ooo**^'''>0. 
■vo *r 1* f.' 11^«? **i »^ fryn i*i /*> in **> *' 

1 

I 

CM 

«ro 

'CM 
.«-1 

<Vo 

KCK'O co-•.►- *-oi ►•»>; - 
CM CM o m r» «:«o «i-N^mon CM<O 
M(V tMoxxin «in • m!in « in •■ 

• 1   •; •   -  -  - - - 

'1 

^t ^-, --i «-»' ---, m .^ *■* ^ »^ «-< •*« ** CM —*»*'■■• *< 

OMQCt   O'-'NPI tf fl -O N-10 C* O;»* CM 
*•*, y*  v* w* w* ** CM 

i 

Mm CM •»»»•"• 

m «-i» ONOO> ©'•* CM 

>o 
in 

iCM 

CM O 
0> 
00 

CM CM CMCM;CM CM 

52 

Nw:wrtnrt 

o 
o 

jCM 
O u 

'Z 
CJ 
o. 



i 
1 

aei 

1      1      < 

I 1 
i 
i  ■ 
! 

*'■: 

p4 «1 UJ :       i 1 
3 rJ  J3             !                         1 " 1  ■ 
3      «■• X:    Si» O MCMn «nn -o N. »:» o —CM' 1 

-   , 3       |     Z|     3133 O O O 0:0 o:o 3.30 oo: 
—  . ,*-    !    ooooooooooooo;oo 

■J • 

Z      -3 O      OOOOOOOOOOOCJOOO : ■ ';   . •"_. 
\ 

a. a:     o oo o o => < ao o o o o o © o 
j      !    ■ !;. .. ..^ j". J.a 

':* -- 
U      ,3 O i i 
a. a uj 

at. i j      .j i .'. 
i 

!   . 
°l    ■ j      j i 

■■      - i 
■    »1 ■ i ' 

■ • i 
'', i 1 

CO I i 
N. i f i i  ■ '-„ 

:   j 
■<Oi- • i [ I ■ 

m> t i J I «: • j I j ■ • ■ x-; ■ 
t; m: i !            !      ' [ ■- 

CM: • i       i 
—i 

1 . I 
o> o| * i .    1' .J I"  ' ., 

. C*l 1       i i i'   - 
co: r ■ \. 

i N. i i ..-,' ' 
•o, !. ■' 1 
in i 

u> •.'   ■ • 
a m •. 
ce . CM j « «M i 
u CO o  ■ 

0»!' >. CO '      ,          ' 
_i ».! ': '■ . 

Ltl «: 
1) m! «   .' « 
_l m 

CM 

O 

CO 

N. « 
in 
«r 
tn 

' 
■ 

C9 CM » 
Z •* • *     • •  • t>     • • f 

-• <o o *«* mm O* IT <M m «4 

5 CO • ■ 
*  ;    ' 

Is. 
: -i 

in , 
* » . CM 
o m 
M* CM 
1/3 «4 

■c   ' n 3 
UJ o> .Ü - i 

/ \ ■ 

> 
z CO 

«.'.'■ ■ 
:. ' C9 . - ■  i 

a <o ' 0. 
o m «: Of Ok o < <ni K.CVO m CM«n 2 »* CM       •• oo o «r o*. «r oo Ul 
o ~1      <■> *ot- t IT in  * • 
Ul •«  Oj        • m    • •   • • i • 

■■ 

x 
CO 

'     Iwi      • 

in; 
«r! #•»: . j 
CM i       • .-.'. • 
•■* !                     i 

«•> o,   ' I-   .i a        . ' 
to: i ' .. 
*-! i j 
<Oi j t i 
irti 1 i .          j \* ! 
«1 l        !     «o« 1 . ■ 1 ,■ | 
«».     CM«»cMin»»-««ri«» : i 
CM        C0!C0CM0tl*)«O«*«4 •   | i [ 

^*        V! lOO W«*«    mm j ■   I j 
CM O         •' •••••■ • ■ j 1. 

»1 1         i ■    1. *. 
co; i 1 

■   ■'( 

K.I I  ■     1 . ! ( 
«o; !         | ■ i \ ' 
m:. »"4 '    •- 

.i i 
»i i ■').'' 

<•»! !              ; 1 I I -. 
CM ' i i 

»* 1 i ! ■ "■- i 

o>' 
«j 

i               1 
HWWMWI* wm *m 'j J | 

1      ' ■ ( 1 ! 
] 

K. i ' i t 

<o' 1               . : j r 
■  .! 

i w in:        :.      i        !     • •Jcg «n «in «iw I f 
■* 

w     mm m «r *T « «r «■ • i J 

I '        '        , -1. "j 
3L CM     ' l 

i ü      O »»    ' 1 .    J 
i * !    r ■ !■ *   '    f > 
i •. ;■ J  . ! i j j 

(■ 

t »•      UJ UJ     :    J . i            i .   j 

UI    '    1     ' i       •■ 
-      .«*  X .    i 1 * ' c a   ,u. 3 *    ■ , * 

' '  " _. ' 
t d   .!      z.         ! . ; I '  oi ' e e    '»-             r j _ \'' o « «       3 O           i t . '   , a ( c L       0. OS     • o{ .   | 
L J   !: to          . ■ • •'       ', wt 
C :   i" i u    ■   1 '     . 

' *\ a Ul          1 ■ '! 
oc    .   i z! ■'  t 

■-, 

■' i 
■   1 .   | 

1 3;'  i; i .;. \\ 
• ol ] 

■ i 1 1 .    j 
■ 

i i 1 .f. • .1 I -" :   1 i ■1 



APPENDIX III •       .-;■-■' 

LIST OF COMPUTER PROGRAM SYMBOLS AND DEFINITIONS 

. _ 
A Coefficient of the x term in the equation of a line on 

a constant life fatigue diagram where minimum stress is x 

and maximum stress is y.  (R = Ax + 'LBx + C- y) __ 

AA An assigned value of +1. or -1. 

AAA A stress used in the calculation of plastic strain. 

ABDIF The absolute value of DIF... 

ABM The absolute value of ASMAX or of ASMIN, as assigned. 

ABMAX The absolute value of ASMAX. 

ABMEAN The absolute value of ASMEAN. 

ABMIN The absolute value of ASMIN. 

ABR4 The absolute value of R(4). 

ABR7 The absolute value of R(7). 

ABS The name of a routine calling for the absolute value 

of a quantity. 

AKT Stress concentration factor, K 

ASE Array of values of ENN, for the plotting subroutine. 

ASMAX The product (AKT) (STMAX) ' : :: 

ASMEAN The quantity (ASMAX + ASMIN)/2 -/;;-;v 

ASMIN The product (AKT) (SHUN) -^   <:.■,-%;\C 

MS Array of values of ASMIN, for the plotting subroutine. 

ASX Array of values of ASMAX9 for the plotting subroutine. 

avSCKH Average'value of SIGMIN over an interval.;        . ■;. 

AVSGMX Average value of SIGMAX over an interval.    ',.'•;^.;..;; 
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B      Coefficient of the x.  term.  (See A.) 

BBB    A stress used in the calculation of plastic strain. 

C     The constant.  (See A.)  

COFMAN Inverse of the Coffin-Manson slope.: ..•/'..■.;.;-'^':.-v 

CYCINT The number of cycles in an interval. -.'•••'' 

CYCLES The calculated number of cycles expected to be indicated 

on a constant life fatigue diagram for the applied porabination 

of maximum and minimum stress. -..:".'/'.;^i.:... ::/■ ■.' 

Cl     The Residual Stress-Relaxation Constant (See ENEP,) 

DAM    Damage. 

DECK   Decimal or real value of integer K after conversion, 

DEL2   A portion of a least-squares-method solution. 

DIF    The difference between residual stress and equilibrium 

residual stress.  (RES(I) - EQRES) 

D02    A portion of a least-squares-method solution. • 

DUMMY  A variable used in the calculation of the number of cycles 

to be considered as an interval for relaxation determination, 

ELMOD  The elastic modulus. ^ r 

EN    The number of cycles from the beginning of the, re^a^atipn 

process to the end of the current interval.   y-;^ 

ENEP   The number of cycles required for overload residua^ stress 

■._ effect to return to within one-tenth of its original difference 

from equilibrium conditions. »r./'-jV ;■ ' 

( N  '« C1/(ABM) E1(ABMEAN)E2 ) ■ •;"^'v>'-/ 
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•'■'.:-;;•• 

■'" -•"  £■'v "■ 

- ■ r 

iliii'l The number of applied cycles at a load level. 
ß- 

ENNCTC The ratio of the number of applied cycles to the number 

of cycles to failure.  ( ENN/CYCLES ) 
> 

EPSD ICF strain intercept. 

EQRES Equilibrium residual stress. . ' . .. 

EX An exponential function depicting the relaxation of 

residual stress. . 

EXP The name of a routine calling for the exponential value 

of a quantity. 

j' 

EXPO An exponent. The power of 10 which indicates the number 

of cycles to failure. j 

El  —\ 

E2   -S 
" Residual stress Relaxation Exponents. '1 

• "-.OAT The name of a routine calling for integer-to-real conversion. 
i_ 

I A variable subscript. ' 

IBLOCK The identifying number of a block the blocks being 

numbered consecutively from 1 to NBLOCK.         - 
i 

IFIX The name of a routine calling for real-to-integer conversion. 
,■ 

IN The number of steps input to the range pair counting 
■  t                                                                                                                                      . 

subroutine. 

';;•:••    iFEiNT Value controlling the WRITE statements. 
! 

1SAIN ■ A counter. . • V 

'". rii/CM Value controlling entry into the range pair counting    > 

subroutine. 
•   ! 

! 

I 
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ISTEP 

ITYPE 

J 

JA 

JB 

JJ 

JJJ 

JKL 

K 

KK 

KPMAX 

L 

LMN 

M 

N 

NBLOCK 

NDECK 

NFLAG 

NFLAG2 

The identifying step number, the steps being numbered 

from 1 to NLEVEL. 

The identifying type number, the types being numbered 

from 1 to NTYPE. ::i'';;;.' 

A variable subscript. . - 

Value of +1 or 0, as assigned for branch determination. 

Value of -1 or 0, as assigned for branch determination. 

An index variable. 

An index variable. 

An index variable. '-'.'V-.-'" '•'■ 

An index variable. 

An index variable. 

The number of steps output from the range pair cqunting 

subroutine.    . 

An index variable. 

An index variable. 1:; 

An index variable. 

An index variable with values of N=4-7 indicting the 

power of 10, and thus identifying a partieutelife cycle 

'•curve. ';''-*M::./. 

The total number of times to execute a block pf loads. 

The number of data decks to be run sequentially. 

An integer used as a counter. 

An integer used as a counter. ?: ' -  \ 
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NI.SVSL The total number of steps, or levels, of loads In a block. 

NN A subscripted variable used to indicate which types of 

loads are experienced in which blocks. 

NTYPE The total number of different types. 

PLSTRA Plastic strain. 

R Residue term in damage calculation. 

RES Residual stress.' 

ENCYC ■-■ The number of cycles for a level after exitting the range 

pair counting subroutine. "  ' 

SIGMAX Maximum stress. 

SIGMIN Minimum stress. 

STMAX Maximum applied stress. 

STMIN Minimum applied stress. 

SUMDEL Summation of damage for a flight. 

SUMENN Accumulated total of applied cycles.  (Summation of ENN). 

SUMNC Accumulated cycle ratio.  (Summation of ENN/CYCLES). 

SUMR Summation of R(N), N=4,7. 

SUMRN Summation of nR(N) „ N=4,7. n=4. 

SUMR2    Summation of R(N)2, N=4,7. 

2 
SUMR2N    Summation of nR(N) , N=4,7. n«4. 

3 
SUMR3    Summation of R(N> , N*»497. 

'"'•   4 
SUMR4     Summation of R(N) , N=4,7. 

?ITLE1,TITLE2  Identification of the source of the SN data. 

'ILL      Tensile load limit. 

TM1,TM2   Material type. 
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TTYS     One-fifth of tensile yield stress. 

TYS      Tensile yield stress. 

T1,T2,T3,T4,T5,T6,T7,T8  Test identifying information. 

X       Variable equivalent to SIGMIN. 

Y        Variable equivalent to SIGMAX. 
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APPENDIX IV 

FATIGUE LIFE INPUT DATA FLR SEVERAL MATERIALS 

' YIELD STRAIN INVERSE LIFE, S-N LIFE COEFFICIENTS 
MATERIAL STRESS INTERCEPT OF SLOPE • lo1 A(I) B(I) C(I) 

2024-T4 58. 0.4 -1.836 4 -.0020 .2091 62.6 
( 5 -.0032 .4366 51.4 

6 -.0035 .6207 42.2 
7 -.0042 ..7003 36.1 

2219-T851 55. f. 0.4 -1.836 4 -.0022 .2204 55.8 
5 -.0018 .3320 48.3 
6 I-.0015 .4628 39.7 
7 -.0024 .6420 31.7 

7075^16 72. 0.4 -1.836 4 r.0020 .2801 71.7 
5 -.0022 .5154 56.3 
6 -.0014 .6141 44.6 
7 -.0013 .6838 38.1 

RQC-100 125. 0.54 -1.493 4 0.0 .2136 98.3 
5 ^0.0 .2927 88.5 
6 0.0 .3669 79.1 

,i 7 0.0 .4376 70.3 

'i-m-Ten 55. 1.11 -1.667 4 0.0 .2257 63.5 
5 0.0 .3520 53.1 
6 0.0 .4669 43.7 
7 0.0 .5678 35.4 

4 340 Steel 160. 0.4 -1,836 4 -.0002 .2567 162.4 
5 -.0007 .5248 126.9 
6 -.0005 .5557 113.5 

4- 
7 -.0005 .5557 108.5 

T'-6-4 158. 0.4 -1.836 4 -.0009 .2368 154.2 
5 -.0006 .4640 \ 110.3 
6 -.0000 .4650 88.9" 
7 .0001 .4752 84.2 
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