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NUMERICAL MODELING OF AIRBLAST

CONTRACT No. N00014-86-C-2197 r.

ist Year Final Report

Introduction

The SAIC effort during the period March 10, 1986 to

March 10, 1987 is described. Included in this report are

appendices for the deliverables such as fortran code

listings. The effort was scaled back due to budget

considerations. The areas that are contained herein are

Tasks 2.1, 2.2, 2.4, 2.5, 2.6, 2.7, 2.8, and 2.9 as

described in the statement of work. SAIC over the last

year has provided a highly qualified staff of research

scientists to perform the tasks described under the contract

statement of work. Dr. Mark A. Fry has acted as principal

scientist for the contract work. Dr. Shmuel Eidelman has

worked on site for 8 months and then 4 months offsite at 40

SAIC. Mr. Ken Laskey assisted as a junior level research

scientist for 3 months. Mr. Mike Zuniga joined the effort I
in November 1986 as a junior level research scientist.
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TASK 2. 1

The 2-D axisymetric FCT code was applied to nuclear and

non-nuclear problems. A burn routine for HE has been added

to the code but has not been thoroughly checked. The

Minor-scale event was simulated and waveforms at various

station locations were obtained. These were used in a

comparison with a full 3-D simulation and with the

experimental data it was determined that the simulated

thermal layer produced multiple peaks in the overpressure

waveforms. This was primarily due to a tear in the plastic

bag used to contain the helium. The numerical simulations

did, however, agree quite well. The results of this work

were presented at the Minor Scale Symposium in

Albuquerque.

The 2-D code was further optimized for running on the

GRAY class computers by employing pointers in the data

structure. Speed increases of 10 to 15% were obtained.

Work was also performed in addressing improvements for

data management in 2-D codes. This work has been titled

"Monotonic Lo8ical Grid Algorithms". Mr. Mike Zuniga has

been working full time on these improvements.
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A simulation program has been written to test the algorithm. I

In addition, a graphics program has also been written to aid

in this research.

TASK 2.2

A new first principles model for dust ingestion was

developed. The momentum integral equation is solved in I-D

along the ground surface. This equation along with boundary

layer physical assumptions provides an unsteady prediction

of the mass flux emerging from the ground. This model was

first proposed by Mirels and is now implemented into the 2-D

FCT code. The option DUST=2 initiates the use of this

model. A listing of the 2-D code and the subroutine, DUSTN,

can be found in Appendix A.

TASK 2.4

The 3--D FCT code was used to study the late time cloud

rise geometry from multiple nulear explosions. Calculations

involving two bursts separated by distance and time were

executed. Cases of I MT bursts at 20 and 30 second

separation with distance separation of 250 m, 500 m, I km,

and 3 km were completed. The results indicate a strong

sensitivity in cloud formation with a small distance

3



separation. Previous system modeling codes assumed no

sensitivity and have now been corrected.

Spike attacks involving many bursts simultaneously in a

20 x 5 km grid were investigated. Simulations performed

with the 3-D code indicated a strong asymmetry out to

several minutes in time and up to 40 to 50 km in altitude.

A paper summarizing the results was presented at the DNA

DUST Symposium in July , 1986. The abstract of the paper is

presented in Appendix B. Additional presentations were made

at DNA headquarters.

As an additional item, particles were added to the 3-D

code for tracking material with time. The 3-D code was used

to study the possiblity of using distributed chemical

charges in array geometries. Numerous chemical energy

release models where employed. The results are summarized

in a report in Appendix C.
£|

TASK 2.5

Work on this task was not performed due to budget

limitations.
0m
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TASK 2.6

Work on this task was not performed due to budget

limitations.

TASK 2.7

Work on this task was not performed due to budget

limitat ions.

TASK 2.8

The 3-D graphics program has been updated and improved

for hard copy display on Tektronix compatible terminals.

Links were written to use DISSPLA as well as the NAR

graphics package. A choice of bold face lettering is now

also available. The extensive changes and the improved

documentation are available in the source listing, Appendix

D

TASK 2.9

Task 2.9 was not performed due to budget considerations.

5I 41.
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APPENDIX A

SOURCE LISTING OF THE 2-D AXISYMMETRIC

AND CARTESIAN NUCLEAR AND NON-NUCLEAR

MODELLING CODE

p

.|. 9.



62 z
N - 0 >
* ~ ~ N L. Z*K -

> > *- > K E >0

6 >E E 9 L. ). C -
>- x - V)%* -'C 6 E 0 x > ~

-- C 0 L .9 U
Z Lx L 9 I -

ecu~~~~ L . >~

*NCCU -L LC V >A
0K E U 05 >. aO OC aC K a a- x )

0 L U6- OI UK
C 11> C >2 0 0 L 011

. > >U > N>~ LC > >. 7
*C >. >" L> >* >* u. >. L L 01 L

~ . L----.in 0

'U- rEU o* >V0u 00 x U0> 6.> 6
E= EK 6 x > -r L USL 6. -0-e

,fV 4C C , U > 6 0 X Xu ux v- L L fC: *"S Ur- E6. O ~ > > ~ S~ cN -,

'M~~ >U -r >c 0 L*'- C9 K- * -
- ,. U L 0 6~ L?

51 NO C L L L L 0 . CU M -

'a. C >.0 OC VI IM L a.

1- -- -- - E 0 oE- IEI LC . - S u a C

L V. I~ L. L 6 6.4- * 0 xc->

Otv 0 ease C -
6.C dc c *S UW W oc

6.~ ~ %. . aC C 0C@ O O 60 g0E 0US,0 000 030 n i

I c do' go it G - L- EE

000 c c U 0 c0 00 I 0 ) 0 0 ) z 0 O 0 0 c

u uO

u v uu u u u u.



060

00

41 0

i A.

10 L 0 N
o M >6 0 0

v! C! X) L. 10 - 0 .0 V0
0., ! .. L > L4

6 gfI . Q V- 0.0u -
0 t- 4. -~ 4 2

Z9 0.* S

L 11 .% la r 6 )> w 0 * C M 9~ I
- 9 D CL *0. V V 1 0

CL 0. - *. a 
E

8D C
in - 0* 0^ 66 V

P T0 V 1 -C '- - x0 *0 inE V 0 iM> 6 . a
C iC 0 . 6 6 0 U~~ oQ *) C,

-u~~~1 0. CII.0I ~ -f. L L. L L L1 aC 0 .'- 10. *L U - 0L

- 1 0 ci- 40 C- . 0%6%. - - U

06 4n 0 r-E u 0 -0V - - -6 - -K - . > 0 t.11P N
a. -0.5 an --. V- E!. -. UO"L 13 c-

6L zz 0 evo coo SEE S 4 0

Cow C-- ! x. 0.-WcoZ oe - VO MMMMM- 00 0. 0 :
*SC0- -. -I --- -0 -1 C -VC -~ - - - 6



00

3 0

W ID 0 ..

Ck L = 0 -.

0 L
4-0 0

10 - u

m 0 0 Cx 0 0e a 3I 0 Ini oo! E6;1-

Ll I E N omgo l - -r.0--

Q. 0L ::.- a -L- Cc
C~ -C M D 1 L L " 50 CL O

or - 5.--.

LC 0 -0L

U ~~ ~ 000 - U:

u 0 u L 0 in. .S V

-,a m- 00 m v ~ 4 'I0 -w0 n0 c
-- ~~~~~ 0.- 0 04- CgC......mu s u ~ -*



aa

CC

11 - -

01 U >
m L -

m 0 -'R C 1
.00 - ; !=:uiv-- *',a -,- - 4

> - . 0.I v1 - ; 0 9

u u CL 01
cow .0 'aC - xU

0 4- V 0 L61 V

-~~ 3N 0 EC . S

It 4- -0SU 01 0- ! L-LOOUU -- US.-
0.- .4- U010 L- OSU-4-- U ) 5 * 0- 1 -a

6.0~~~ ~~ L3 00y -~-

4-UXV~ >1. U -VV L- U -- L C U C

(" C0U on no IU cc S me.rm4-vv vvv GI.i nW ,I1 4e 4C tn 4e " 4V % t n-4 U "- n-. - - U IL 0- n " n rC- ln



o L )
0 4

if
0

S -- VL - D.
a E L0EC

CLL , '
C- 6 a IO%

-0 cm - c a-0 ZfVa V- if mV CU u -i
-E 5 VS 20 4cx -6 0 -- la -

-W- C e aa ' C M 0 V * 0

L2 - 0X 9 C af 49 i* h 9 A M 'i r - .I -

o L -U mc -0 : 0 1 , - 8E 14 0C !C cL(r 2 L. L. C; U6(4- - U
io's .~ m C91- 0 a. t0 - - C

10 G- -m -6 mm CL c L- C
U .+C +f o- -UL UC -L - 0C0 w o c

-, * Ol mu CL > r. 0f I. CC >
0~~~ .05 XLC V U 00 a > 0 0. x lf- ~ m

C-Vo a.~- Cc; L C - '1 RL
mgV. ~~~ L-o- C1 Cu C- cC - CU-

-- 034*~~ 0 L.~fU UC Ufi S- Ou- L .C U m4 L~-.0 .. 5 U9Et> tf 0 CI U Lu 0-0 ~ -- AC L- * Uf* -U- aLLS UM - * - f

u u uu 1m u u- I u- 0- - if C if 6 u -u I )Ut ui L
a qp L0 0 op f m cl S N- M I* M ica 4 n0r-coO r

if go~m wI -O M MM 000 oS - - L 91 IT
v. .' .'1.



e

Jtt

CLI
xS

'X 0 0

x 1.

00

-. ,, .

)-. .,

-e% ev "

0. KL k i.L I-i' . S

- - .L.

SL - In -

x x ,
oL 00 . U .C

* U S U - ,

0: C LL-
-. 0 In

M~CO

xe

a L, O L . 0 .

47 c a a- ! L C S
0.D C; all a -L S .0 * x

c f x -0 x > a C.

0 & o N 0 0
C0 - -s 0~ S.O-

0. 6 U a L CV L X65- 5 ~ L £ S L

o7 a- me -.

0 B LB LCLO U ~ LL Lme 0 o5
*C L- W LL 4f L I5 ' U

u 3- X! U.* It -5f U- 4 4 1 . L L~S Q6 L. 6- U U

S. 0 a as in--- S!L1 >.- 0-LL LI
~ 5-SSS....ICC ~ OLSLO0L00-00C :0 5~ ~ .~

SX vS v. CV 'Ing (4 IngC4 " el M r~mlttl mv vvv v i L - in in Intif 10 44 at aP. p.F .r.
m ~ ~ ~ ~ ~ U "U tU " 0U CU 0 tr UC ,f ,mU )r ImmMmr , )e lmr ,C I,", I P



~~ W ' ~~9 97M M WT rEt Ml11 f u ~. E -. ~~ u!WW~~~~4 . j ~a.'.. -- u

u

E

6.:0

Sc

Sa
E, LUc

C3 0C CC

5-x mw 2-,0

C C L

2 >- > C-- C--4

2 LN X x f~ 0 - - 2 -C. > ,M x. 6

-U CC - .U >->SUN
all 0 - 1 -;7 om u-; "m -O -

0: a " us :: S p. . 0 -;. ! to
L~ L C L 4 g 0 C - .- -L
: -- o a >-- E t > C--

g1~~~~ 0 N- 0 0N- ao a.o- .x>

M ' 0 4c- w 5 to l a - 4,04 p 4. v 61 -.w 0 0 0 m -n0r ot 0r D0c nvr4

S 5X- a 0S Kz 00 001 "08 0 0 0- S!Sv .- c~~~v 4.r C --. >C---------.-M 19-4 M- C9 m M -m InXI "AMA V1 V V vv -

NI& -*UOSKS~4~



0 r

>0
b 06.. t

.0W 04 -M
x OC X

- ) it Ox x > -6 -x e
x C -6 -. >. K - -6

,x x a C3 X>E Z LC 6. C 5 >.
- IM )* U 5 6

CM .9 3 L ~ 3M M
L> r.r C L V- L0 ChLt- 1

V4 .6 *6.4 .,. -: -: -: -

* x* > > :%>,- x N C >
45~~~ ~ ~ ~ ~ )L a

1. X4 X~ X. X. X > ; X L

I S 5-.~~~ 36. 0 V, 0.. 3 6 .56666

4. . 5 > In>4 ~
0 0 6.O CS r> C>> L64 >.C. > - 8 -> >>
4.4 t U5 >45 6. L-; > X X > >1 U> X LX C%- L

> >. U~ >4 L L Or5E X -0 *L 5 9 .

Xg L> >>-6 V 00 I L L 0 > P 00 UL C.C
>36.6.6.36. 01 0360 6

8z u3 x.3 I. we-* - -0a
45~~~~- .l -C- LN 96 ' --

C ME Ea4 * >6.- > N > >sc > v. *> x L NO 6 X )K

-- C> >, 0 > >L - x 4514554541-0 U xEl I 15 -~ 0 L.4L6.6L
f. - LC L.C 0 11 $ O.4545X6L U

45~~ V5 0 ''0 6.0U 6 r0 6 . 8go Rn - ac xa. a
45 .3- >0) c g xx 60w U L 14 0 0. 0

ox Ix 45 N -05 -01- -- - - O U f*4 f -- 0 *-CL....
~i2 0 &i!. .c. > >>>.>>>c. N- >.* X>
> - - xxxxu

.a- 0 :2 CL I 114a5a 4 5! aa a a - 405of40 45-114 Q0Q0
:6 111 1 .-6 -------- Q 92U 6 U. MMMM0.9 1.L .4,g 4- - - -N 6.5 L g o a 6. 0 C9 6) -31,1. L Xol f 0 a re 80WO 044444 ,*a-

0 .NN4E U.. L445- I L - V------ -----------9-- i .0 1a

44 .. 454 L a0 45: L6 4 451 1 45 454545 454 451454 0 5 4 45644 L ~ 441

000I LC LL1 U U U U 0 .LLLLLLUL- 6 D LC

qwwvw~~~~qq~~w uw w u uw~q w q w w ,,qw wq qq m ~ ~ m g

CPO vm vi pmcpg;4nvO'e- : 0 C41). PI p-to M ; rm VM- 01 O NM*c"0 Ca s~cmv nstco - C



L

L 6 x

X > C c

L 6) > '

0i Lv C 

0 e-
0. U 10 C 0 L L .

L L. 6. w 2
0 6 0 -

x ). I.. 1 t

> I W! 2 L.U
- I T UFL3>9,if 1 > > .

:: - LLL-L-:) LLL- LL-N .

> > > 2 -*- -~C - - - - N- A
IY- >O -- - -- - -- LL 9

L M - - - L

- V f- L ;----------------------------.L -L L
- Z r. r

---000 0 0-- 0~ - E C L-- LL. 0C

to qprL a oLLLL 0 P-,WoU MM In - -~vvIc - mo M v - 6LU r
NU U L LLvrf ,L Nl~m- , MLrk T ww -lv VO Iinnn0O L4 00O W ~ - P . F



IO

')

>.~- '0

L X L L aL U L

LL0 L L L 0 L -

zt

-~n C x~n

> -L

10- L U L L S L

M33

0 z 10~ P S U

0 -m-
A-IL L L. 1 L LU , L L L

-. ox L Lk6tr 0 0

IT 4.. ---

ev ). rvf
U X- L >Z 7, Nx~ X 00 FL >

* - N~l U U~ U U U U

a L. Lk L.g 0 U 0%. 0
L~~~ CL a 1' CL ~ a6Q

- L L L. .- L- L . - 6

r. U- 2m -: -- -o f-x -- - 8.px:::

>C: m- x-SN D - -N z . ----- I
> > >~ L-.S S L.EuuU L- aL-U U0)U - YLfU-
-- gMS *-Xx. L 'PLLOO -U - 44SU46Ls *8i-Ow'..18u Ui- ~

a In L -t U L'' M in .

-u
0- 5-- 00-' 0 0f-- u-

C4(

-t4

II toI-ln n n in In n n "M I

jo'

C, i,

- "nueee r w~aa~0 0 000----------------
S WOO sese s Oo seL t, ow e ="oss so

* ) • °°



CLL

we 0 >

*0 0

>'I - W

-
L L L

7-c- A-L 3 - - - - -- - --
L 0 - * 9 Al:- C M>

>. ~ a c 3k4 -

>LO LLSLLL L 6.l L LU -U M YIU 222O 1 V
*UU16 UO00 I*~o. 0 B.Z6 L

*U'~~~~ 0 . -: .
U' -l V

*~e - 1K-

u U u6
- I-' U

00v



>S

LL

N4 e6>

I. 4

- WI >

*0 41, >.4
-: - S

mCL .- r-

L 0 .

.- - .. L k =~ ).- U' La L IS OS MU , u a r 0 "
>- 0. * -0C-1l 01'CL.-- 0-.- - S~

L6m- L1 -L

-0 a >-.31a .-- 0. 0 i a 0S a0L0o. -

42 - 0-S 4 U U -6-

0 0
)0 0 8 80 0 -
ALI in AA

UUU UU vU UUL UQ QU U QU -UU

Of a Q C >. L L w 9XC



L L6 L L 6

LSL L .
L- a . 0 L U L

x a CM7

CLS L I. -) a L
Qn . - . V - - .- - - u C

LL~~~~S 2 L

- N - nuC;C C,
- 0 _- L C*C

. . f l . 0 v SKa C C

a> L~flZ ID - LlC

-aL-S- L -

Wa L L * U au%" ~ ~ u
0- - > U > U> CS 5

LL"S DL L . L -C' 66'uf
S~ ~ * L- - ~ 0 0 VU~ C_

LL&;8ML;8 L.- L 8L - - a- a -CC
f D u- r u u u ( C D 12K 6 C
u uu 0U L0 U L 0V L91 u 6 6 VL L0 L .a S~L.1 4 C W

000 *a 0 00C -C-~
vL OLn0 S N aa C

ML IV W. in~C

.fl u Vl ub. u.f.~eD Sa S

0 F F f f 6 - go)U- U -) - aD-LLLS LL 000 ire~

000 18,10.-'.--- C, N C% C0 a

P. P ro. g-,r.-re. to - r. . .. 5 -p- L 0n Daa a - 0 a C4-L Z a 0 -wacc



0 0

00 -0*> - -

0 *a 00 cy 0

-0 - -1.SI0

x S It ;= ;-E ;:C
L - * P P -: ::Z.

c 00

L -- 'U .-

0 -L- P - fi- S > -0

C!O~ 00U 0!0 >>>fF 0 > r *po o o 0.000

.L. * L .LI l U* 
C _ . .

I > > > u > u.>

LS U6 
L. C a

0 0 0 0L1r - *o a- a 0 0

S LO3 O L L ~L 0 >03 L >60 30 30 > N > L &LLLCl

%.L)% t L) .9L S L L UZ . D

JI *m' 0 6 t

u r.

(0 0 00 u 00 00000

In WP. woo ; CVU U 6U U @ SSSU SSU U U Su 0 u u u U6 U S U Q U U

vsI



* L)

> >

>

•~~ • 0I u ,• / .. ,
mx L ., -@ . &; .L.:

>~X x SE- x x > L6 X-"

- *L 3

> x !- k! ; 0 01 XE % - r. -.-> L

a a c a E- O 0

E 2 x "2 -E"0( 0, C L€ L WeI % .-' IE. . . E 0 UE

, S ,r O a 6>>- -. 0 -:0 £ -x . " .r

! , , a - . . .. ._-. .. . ..

~> .u C. .- > E . - ,-

* aX:I- > x K > ,L M

ci 6 a x>XX~ -u e e O

xOxO 111 I~ * Ee" L-,, > >* •0 x 0 ";s

> a ax xC q - LC 6. 10 ~ . >

.4 a a-r. 0,. . .-4 * L>0 00 0 C *- LL

a UK U CF.: N, > L u -- 2 L 0 or
a a) >~ ~ L > uS6 > L I L,6.

S.5 a L m > In *. L .u ,. > -x 'Do
---- -- 0*-* ag "

J6~ 00 Q ~ >KX XK4 u X!XC; 0r
coa Jun aS La) 1.Q 6 -.0E- L > x aEE E E

0 a a in E V. 0 x x x x xx. L. L x x C., -

0**0*, • * nO .| E al UO0 0 *).5 0 .v - ) )a -> U- 0

., , - g-as .O Q> a * a E . . . a a a>U>SLL---L C

-S-Sl U :O6 . *(. *a a. I 01••O *- U 4 >SILLL6L 5 0 0€

*..L 4 -L.. Le Q1

05 *a. a .0 U- 16 E a ug >

U- U U- U 11 t VU L L L V L. L L L VV a;

a xO I U - Ia .L )C - (2- C O L -- *, L .x . . . . . . I)

a > ~ L 0a~ L 6 0L *L LL >1x NO >x. L SU

6h l!! L Uaax XxV -I x x xa. Cx ua. x~ x
U-L4 L..%*C

;~~u.. X- L-- - -
L'' ' ' ' ' 4-.~ g L XC. c S~ c CL4 xc L . I L C Q L.

UUS I O 600 . CC. aUK XC LS I IU IX I as-'mi
~>i %fig,*#~ L I~ a UU - Saaa -m - I I I - I ;~

5 )A) * L0 01 1 a La L aL L 0 L 0 L U X LLL L L L0 U LUU UU

U 0LS.. Ua a U UUC us u u~ v sses c
Uca-m- knot.-S* to0 in00 -- L u u LOL Lr x LPCL LU A Le Lm v - 0 mv

see a a &

a aL



- L £
u> > -

> L
>

u. 1. -c L. v2

W; -

E >

90 - L L

L- S

zz C. EI 20' 4 C
sv LxxL,' -C

>L L92 cl - - -L - LL-'-a OL
CL 0 >- -- - 0 0 0 CC)E

1-0 000 00U UV LL .L v' ' -M L

92*-. 0 Sg~~E -.. C L L LC C2 CLLC C~ C U L~ 0.0 L L9029~~OL x - ul aO 209oo:2 2 )o0.o~ 0.' -' I-n-..o in

E. 0.0C ..C- >~o >UU LUC C U C u C C C9929 E
* ~ ~ ~ ~ C 0L C r uo - 00 Sl a 0 -- L 09

CIaX0 CL E E~0 , L 210. U~9 V.
L." um20 11O 69292029. 92.0. 29.9M92922929220922; 65;C - L . OL- U *9- L O

LU-~ ~~~ -0L -- U -UU U U O U U U U U U U -L -4 Lr 0'~~ 0a,'0SCL

000 00
Lm 4 0 L0 0x>M O . WC,

r -- I UU X UUU UU > C> .U
01~0- . 0 w0-=Xo 4 . -- wL 0 V .L

C-, >4 > ( z



6 0

Uc

> > 6 0
*~~~ 0.-

- . . . .- . N- Y 0 0 x

-L Cc C CCCCC.Cx>p
IM 0x- - -I - .x x x x . -c

x.9i - - V) U! .P I .- - f~
- , x0 -- -. - .-1 -%- xXX - -:7 ) I

in -> .IX .4 . . .> .2 10 . - -- m

-~~~Z C' E116 XX ZXXX~ L.- C 0

0 C MPINCXp C LEEI 0.0 0IL
> 21 m. 4~f oM I 0 SI0C -C 0 --

U' 0- 0 4) 0 -%- -0 0 x -- lk x
C *c -Li--------0---

-- - - - - 6---->-- - -C-- - mga-LC - P

0.-~C CL CL CLL- 00 CL C aL L C900 a X 0C .- C 0- m iL~., LU~
a-~~~~~ - -- -L00Um U mL 00L W L 0 L ' O'.00 Ufl 0% 0 X X0U'0D

1320- C- X - X~ - --. I~Is-4 -x -X -- C-
- -.- --- -- --- -0-------C----0--------V--- ---- -C - ----0-

0 0 L - C,. 6 ~

C-m M M;"V VL? XC U , L -ow0000002@0I*--s C000000000000 000 0 ,* *OWOLSSWSOSU,060 U,,. C0 OC0000 00>*

-- ----------- --- - ---------------C----------------------------- C C



F4 NI C- 4 L
- L L U

--. 0 L> . 0-1C

SC 0. C L r C-C

- . L

40 -f 6 0 Z - CL LC1

L C. U L uC or

c CC C z 'a R r..-- 3> -Ca
0- - t!: I- I - )a - a *
L.* -L' 0L V 'D c CE C CO O 0c a

-C -- --- - - -OU IMN70
*: -: u~ nC .0, v L v 41 0

Cx f _ E > - Emu >s 9 1; C L E
x Y. x X L L. 0.- UCC' E IX'0 U 3C C

C C C~> >x~ g x 0~4 E C - C ~ V~ C-*XXEx CL CL C-. Ea- 0 - -0 LC0 -- C-N
El a I 0.0 C iL a I 1 CC - c 0W 6 L-L-

a av na V........ CC -- 6.: r. 0 ED CC C 4; 0 V E
-C-- 00 -121 0. I L r-~C

COL 0 a C~C - a- CL* U 0
---------S------------ 91 -LlL L L C C 4- - C U 0 L .

-------.-------- - - LC LI a- -aE C r L 0 C
a-.->0 C 0-- 0~ 0-a- ~ L -C- a4c

C 5 >0 4 0 0 >> 4- - LV. 0 * - U 4 C * - -V .
c >>, )Lt 80 0 .8 C.--4 CCL 4 - - 0 - -a C ~-
L ~ ~ a0 S L . L 15 00.. CLx -E> m. xIfC. -- T r - a

06 ---'- C 0)0... 4Ox> x x > E 1 - L -a L v C.CU - IL
- -- - - - - - - v C----------ULC V LC 10 L L- C- 0 CL - =L)N

L O i V- - L mxl LO >. 0 C-'0L 0C-
0.- * US C--. a- L U0La* 01 SS L S SU 1101'000 0LOS 6S S-C 10 a.V , LI1 EXO-1- - w - - a, N-

CL a amax amaaa a a.a Oa asa a-la a1- o - -cSC I L.- -

Q 0. 0C - 0 - a. V of-,I -L c 0 .

C C C 0 Oa VI~ - CV1- C L L L
0-5 0 0 0 S-0 00 S 0 0 00 U *56556 L . *- ClI 0 SLC 0 L 0 C 0 LO-CFOLE

3U 033 u 3 A33 3 33 33 - 3 u3 3 C C L C 0 l CI 0LOC3ILLLUL U1 L 0 0 ra4 LL.
I E4. 101. coo 4- Ua C
0500O6-C ofI FLe?

0 00 0i 0 0 A

go uu uu0uu

1009M0000 00 0 0 00



V C
c > 0 Uc W >. c 0

L M .. Z = C c
L. C c. i. u Z u 4nm M

> c - 6 L>e.-: 4.% >- E S V V
CL C D C- L 0- u U - L

9 7-m 0 z -s 00 0 L0D L L
o DO -c 0I u ~~ r -Mz 2

9) L : - 1 S, 0 ;
a 0 4) . 0-oL. a L W3

=.. f 0l :. E- 0-0C OL >> C

10. C- L 6 U -- 0 cC - LC)O -C --Q LL 1
!e un 6E -S0 C 1 5 fl 0- -

-c 6o -c . SL 12 0- t)OS 0 0 CL M o00g - V 0

C:~~~P ---. c-- --. 00- > *r 0
Lo C 0n.-- n0 >o i - - - -0:..- 0 -0.

c :$2e> 0 r. CLr -. a C czmv-
;_m wm v=a .L-- >0 -- Q.Z - LW' 5 V
c 00- 02 -0 0.0 -' OZ -3 .' - Z ~ L L C

--2 c z c :v --- C .

z u-f0CC LC -Q 0- -- - E Z 0

0 u. - W " VI 0 c .> Z -. 0- in -0~- L
r .: oc c c- mLV 4.E Wc-c ,- -) V L L c-s- W- '-

LO 1- CC'.-a L U , - c ) 0 CC Q~0 .. V- L C
uu rC- c~ r0s S m 0 u33 IF --C5. - ~ - W CD

ZOO L6 6; Lh L OZ C- 10 - CL.0 - 0
@3 IM LN ~ L C L

L~~~~ Cs V*LO'0C ,C )MZ - 4 1 I rXC L C -- L
-C c 50 0 .0--OW I 0;. L - 0 .CL;:- 00 V

-~. O N LZ C0 0 1- .0 ----- C C.

W, o3. ScO =S rVS LL C- LZU- C C
w * a CCg 0) E 0 0 it

0L:: ?? 5Cl 00 L) Z0C U - 0 M - - V 'D31 -
-o 4 550C 0-- ~ "- : D.W -l E C.* - C C -C-~ CC
c -o 00)CL9 W- -'W -0- L N- 0 -C - - UC L-0 E .V- -C SC

C. ..S> !W L MLN LC D ---- - cE -- E c 0W2. C
55 M0 L t 0 ES Z E- . cW

I C- *CL - -I CZ~ U 2; >. C 0 C . C 0.. 0C E. -Z CU
C-o (M-3L - -C-0C1L SO V >; M c9-rW--C'M r C0 n V -0.L~. =C0. '

I' 0 0 c ~ CL~. m u 10 S4 L E .10 EC Z--. CL 0C C
50 * Csec g c- Lm-s Lr 2 E Z -m'-.S--D)DOCScSLC C05.3 r

5'.T 0 CL at C U OCC3V IV L - - E- 0 - 0 00
c. m> LLL.L 50 0Zo e E rV C 0 0 L L -CS---

L5 Wc r a L) CC~ m5~ L' 3: 05555555 Z C L ML e SCCCC
L 6L - Dl~ !5 ~ -V 0 .W 0 c 0. L.- LL.L C- L .3 LLFat.-

-IE -z - .,'.: c.ue - c 1.
L. V0 LO C L-6 0 - : V c )m f 4 - CU C C V U2- 0

;. Lc:r r 0W W 0O 0 EooIn ) z
CLE S L L -L.-L L. 00.0 0 -'L .C 0 UUS1 ------- D0 LL - ;jV -

&:- ~- ------- - -.

. 0 Cn L~~0O~fu C -'.C c '.

o~~'~oo000000-------

:
IB;

> r.



itxbC

Lr, 4VM M M

400
40 .,.

- - I& m -!I %

v toI~I( M! M M
- to t- -ms

ga 40 (" 6. 3-t

r C
m C 4 to m- m m.

L L- L 0
L- (D m *m 0 C C tIm t)~f f r) E L C

L. to -c 40 M
r 3 E00 uC

oi mr~ tC( (p scr 0 - -U - 04 *. -

t- fII to m fOmLLL WI SN L V N0I 10 1
f. r . 't- CL W

rf- cc m - L 0 S .0 .- "
u m rw -'c U - C t - V -, C -. L TV o

0 5 - L CU tx 0 0

utomen -'- 0 c ir > 6 L L
La mC m mC - C 0 L

.c Ot~I 0 cc 40- r) m - -L NI A a0.6 CC
: ~~~ ~ 1C(I 0. I 0 -0 L U 0

to m m3 mL 0 40 1 -j. 7
L 4 0- CLL to -'o0 0 US~~~( 1 L CLC *f C' . . ~ :

u V)r.~- U *L L 4 C C -r 0~
* C 'DW C I CL L C Z C4 so* ~ ~ o a~ ,.1-rI 0 c 0CS >-6 *-.r '

CLC Cj a4- 0CC N 0 L
wfm >> > *0 E~ 4-5 + N --- co -0 05

to 0 Q 0 C 4#!: Ott 0
E 0L C 0CCSf 0 0 0

0m -~ tgS S S C > _4 E IO4D C CV V -Lg C C 0%C-
* ~l asl0 000 1- S-E L-LOC'~*

0 *'-.~- (~EI(I C CCC I - C LE 11Z fO-0-0 -

e-emm~ 2 -- -- -- -- -- -- - -- -- -- -----C--C.U~iS-L -C ------- C---



* C C

-M Qr - 0

0 0 z * -i 0

US 6 0 L Z -L -
0 >U A uL a0 v 1

jo ~ , 6i%
L L 1 11 U DU MU

ID c DD 0 0 L L 1
4 L Q5 V C- Cr - C *0 C 0

Uc 0 0 L - - :

0 0C L L r r C L- L

CLI L: ~
L.~1 CC U - -

010 L - 4- 0 S
O0L C -f 0 W . *

L~~~ * :E Z I C O. L C L .C 0

V 0~ _ V0 IO :; L. C C r 02
L U. * V-U-O 4 - 5 -C C --

6 0 '--0 0 c

C.. 5 :7 0 CL -L 
-

6 ~ ~ 0 N L~ J, 6 - 8-CC C > 0 6Z. U iCO 4 C C
C 00-'00 L* 0 * . -rrOw 0 

O * C-- - *L L '.C r o 0- U -

la * L0 0 cC l t-o.. x L L U 0 C L 0xxx 0 L 4
-.-- * - ZE L OS

L* C 4 6 6 0 '

** O - -a a.o. u

m~ mC C.-R -.

- T TU - - -- - --



CCC

CV CL Lh C 0

L c L 0. U

IDI
4 11 7='E -M : L- V

7 -o ! : U 0 . >

o, c N L C 0

"0 t C -

- 6. 7 7 0O1 01 QC
L in L - 01 m -

*- CL C U 0.

C1 0 .H L . C 0I c .- CL 0 a.
00 . &- 0. .. 0 E

In - --C - () - ; - ; 6
*~ 0 N- - - E

L C4- - C g a V -to - 0

U- 0 C4 - x x- 0 .

L 20 -4 a I - - C - am ' m e e
L L L L L 0 L. - D L.- L 2-0 C r - U . C

C 016 'C 0' U 6 . - 40.-- X- m1 V . -

v V v v III -, , I 
U ~ 

V 
u' 0 - u- r

W) in lp on' -0 t- at 0 v- in0 4 .
, -- ; : a '0 U1" cc CM 8. 0 C4 " C vi

m. "m M* o Ce 0 A.0 0000 - C . U 00
U ~ ~ F -IT, -- - - - - - . - g C

to to Ow-------------- -' - - 0 ~ II't-' ~



S

c FA 0

a. c 4 x
* v L 9 4 C

- CL CL xU
*6 '. L

- * ce- * -0-

6 c 0 Q5 .-

-, *x 0 u

- 9 > L'* *

- C Ui U L

- - 4. -050 * S 01-L r -
4, 1. IcD 0 d> v - -c

-- >L4. 0V C C0 0 L
0 U 0 U' S 0 1U U * U 3O. D C 'A N

o L * 9 O 4, L-a

-* U C S C V' T -r:: o-zE7
L L .4 U - O Z - --

U in U W LU S - CL IF - tr.C.-4. -~ T

- V -S -'. C SU 01 0 . 0*.
- 3 - z - 0.c -0.. C0 .UOU V.N cv m

10 C *C c U 0 14. 0 0 - *U Cn
a m-..~ . '.% L L L.- Or SCS0 U S 0 - 0 CC

-~~ 1 C 5 9 4. - 4 3
- 0 0 6 C Cr. *4.4 U.O U -- G UO - O- - 20: : U

0
-

0 vU Lin U . in 0 . C * UuC U' OL-1' U- C 1-C - C -- 1 C -I Co-- - . 1-~
r M ~CU M S C 3- S -0nO -0. C-'CL:'.O laO OMO-r

U 0g = - U E
U 60 Quo 00.U S

U go G 4 tV' U1 EV OE U U0 M C 0CE ta 0ZE
o~~ o 0 00

in .9 an a0 0 ~ 01
19~ ~~~~ L. r91 ~ 9 . 99.

uU 00 UUUUUUUUUU cuUU UO U

U u P910, 
(

4!!.0; v- 9o 0 -v o ~t



0 40

*C L

0.;.c * L~

ol - C L~ 0- S 0m

L! u C L U

* (- 0 a 0

0 0- L L - L0I i i i !I
C'~ C u- C~ * c

0- L * I-

> Lfl LL L 10 3 -0 00 N mI
-,c' 0 0- VE f 0 C a ID =u g - Cc C .
L. I. 'Fl DO C 0 U

LL-w 0) LV * CL5 C1
C - * Sc ; 0 Z

0 0 -w CL 0
0o 4 L o i . RlL

-- V C Sa -. > 4 I a . . 0. 10 L r.

r- 1 0 . L L "- c( I : -

C u -a L LA ,
r.90 a So

- *C; c--n-9 0 CO 8
600~~~~~~ ~a * c - S S * - -' ;V 0 V -5 1 0

- OLL f * 04 0 0-r---'- -c 0 0 *'- c -60
'O- L c-L mc -4U- L * L o - 0 usVa7cc 00ro

U ~ ~ 0 1~ co -- 'a r L V tLCCL
m iv w-- 4. al 0 0 c >o-- c a C c-c-10ar0 N l : 'o;- - c 0 > . .ASLc N3cI'

L n uN 00 CL V &Z - C ru
4 ~ O 0 4- 0 0 LU 4V a *

*- or mV-a a- c * - S * C a ULC c

0 00q In t
10 10t al 01 Vvl VvvIVv1Vv DVD13l io0

qqqatwqq wwqwMwmw000v w00 qqnmm m m mm mmm ,w m

welo wo 4 0 n to0 091 9 ffs0 W (N n C In n I



C.-
C

E E

C L 0. 4L

* 0

L - -1 + - -
- ;k c -r * - - -

-C 0Z -o C L . > C 0-
wo - 0 C - C - -0 L
LM C C n -C. C+ LC ' 7 z. .C C C C-- CL ; C Z a7- %

C V 0 1.C -- C; - -C c 0 -0 C
L C- - ' -L C C L S

I 0- C - Si - - -~ 0- e C -- 0. 0 C',C 0- CL L L CL CL -0 - 0 go I L - * V

u L - S L C. C -S

'CL 0a a-0'- lC *- - *m v )00v4D- - -C - LC 3ca L

-N*iUC L L

0--.o :o.o-o oro(M
aa ..- i C - ;. C CC

- u - C c

0 00 00) 0 0 0000 0 0 00000

uU u U 0uU U V uU vuVu UU U UV L; L i

0 - -- --~g - -i - -\ \ % -



- - - - - - - - - -0

65 L LI

*C VLU % C-

0 c a-- 55 V *
- 0V6 C > > M 10
u - "n. ; .. t c -

L. cS 0 > . L

L I- L > E. C -

Q C 

> C.~. L L C C

L4~ ~L. * U Z - ... u 6

~~- - - .C
C 'DI 6 + LC

*~4. Q 0S- C 0-0

5-0 L~V4 L0 10 Lg. Z) 4 L ~ L

c- C70 LV P .0 2 ML 4 C U L
L L 1 0 -- C4 VV LL u

0w u. -IV- - U V -

CSi- - p -O S -,F :O U ; Su V0 0 u m --

CC 0 0S - - 8 0 . L - - -M LLV U L U L, "r U LC
L- 0 L 4C C r- .C .- - L C D6

c L1 10 L6 4' L 4. ! C60V

C.~~~~ U.C V 0.V 01--- C. L(44 0 u u 0 . C. *4 U*

SC~~ 656 0 L00 L i L 0i DIU. 0~CU. -- r-C

* CBCD Va Li +04 + +i . O ~ L

*0 4 0

00 0 0 0 0 00 00000
- 1-. i-, P.-

00 0 SO UJOUUU00fr 0t 0 f 0 TTVw0 0 0,D 000 rbw



* I C u

C 01- 0 L

* >6 0 0 4 1! 4) = *
VI L -E 0

*~- 4 >5 In 6 w: *
*~~ ~ > )kc * c

1I, *U fi >C 6
0- C c

-66 - * L - u

V1 L F .c

11 L64 6* - 4 * 41

* o ** CL >C * LII
u: c > c-r

0 eb C c

t iv - r (0 0 -
VI IV c E * L * - C * @ I

* W 6 > in 66 >-

U~ C I o>
0 > 0 0 5 E C r L

L. L L L 0 C t'IC

L o * cV a i Cl CL to 0 CC -0 - ? ,L 0CO E

L . C 0. 0 L LL
.cC 0,E II . @-- 2 .
5 *- C CL Lr c u CCZ-

-~ ~ * . * f 0 *-- L- .C u z4 L * -6
in *P C a 1. .- -- U 0- t. C 10.m - ~

C~ 6. cm C 4 6. 4. CC -0 Cc 6-
6.~~ 04~ 6. 4 CS VI V0If-.-- C L . iCO U u- atI C S
0 0- 0 0 46 -- - - 0 - L 1 1 L

tnwp-~~~~~~ ~ ~ ~ ~ ~ i~0:rmvitt o ~v)ciCP mM0 ~ tr 0 ;m * Cmot w1 MO 1: 1 ft,1 V t .4040( 060 P. P. P -P ot o' 09 CD4DC W CD0% P C% C6 M C M m 0 00000C r g ,g el l C4 'CC' %

ic 00 00 0 -f ,1
- -, - ~ - --- -

6 6 6%



- L i L
E > L > - .-

E >, - E Ix er >t x. E I -"0

• - P mx E-
-X .0 -
-- C LL U > (U

• >, > > - v, L Lvi
0" >-L L U .

- U "i L.. >-

vi> L. > oX > . .

-€. ; E X L x - v x L 0 r

-e *.>>€ v4. Xs niXI C >- X- X " L 0 " -c

*w>OE Ell 0 L> 4 .

.X C .C 6 -K X 'l- . :- - -
>Wf>S EX61OEr L C -. > V~v

v:- .0 C -oL . . ..... .0-: o € .,i L -o -S -+ u- -

oc a~ E Cm ei * -Cc Z1 vi- L E U

- L- - 0 L - L, Z M > , -1C0 L., )-

. X.XXj. S.--X -- X-X) - - . '--OJ _. " >-0 >--"

>6 U L 0

1 _ n C 6La i - .u

-o + >> >L, > .. .,..
E -- . ... >Xxxxx>-r 0 - - ,c--

, . a - Y 1E E E EI W @ a- E 1C E- :: 4
C xE L L ------ 0 - -L 9 >~>6- *L 0 0 - O r - *X . O4vi .i

->U > UU - >L L-> 8 U L -XIn
>IS * > '; LrV>> U>SL - L> 10 u C>

x *E C L > 0 L L .L > Co x 0) CL OVI v10L V > 0

2.- x c. o. U .U . . . . . . U-: .D. . U • 1 I . U >> - "' +O " E . > . ::> -

- ! C CCE *X >L - --- ?. -- - C 0
! ZE !*EL> C >> > r L 0 >0 ;k >* > > CDC

(P -- UL XU X XX X X XL LL x L x CO > V
> ~v>>0 - 1 E EE~ -.0 E Cr ~E E L L --

0 -.r LZ 0- - - -- -' L -L * E 0 0 c -Or
L. L CL > 0 C o >- r O Q- LEvi C U U M, L.~

0 7:*~E UC LL >) E L 9) >~ x.* * .
-> - avE XU o ! LLL~ LL 0> ;> I ES > * §-> 0-

;-. x: C C Z eO fl L 10L C L. : -LCL >1 - -' ;*
> *CU -> ..............C '-. *E *x L vnL U -0 to4 10 %L -

x EEQE* U -SV L Lv4 U L> 0 xr-0-

EZLXEXC- 4' XX XX X a -- X X I 0I*L *L S) X.
!Z' oC: ir- _- S EE SL - . u . iESOX -VVo~ -x-

LS-'-.Xv- LE E.1 aXC Va 0i 0> LC0m 4. c4

ZL S L Lu inm 0 0 * vi Lv L v - vi uP >- - - >E 0
* 4 .LCCC X C LLL L a ' Lv0v C xVV -0 MID-

0O 0 c c 0-0-c 00 1 -r >> 0 V-CS vi0-O- .. UO-.
CS-- a > Ut Ti--------------- L - I -- o-- L ~ - x, o -c I - c E-
LIiC 0xi Li rvvvvvvli C~ vi 0i%. vi vi L C m - 7z - .2 - 0
S Oo O O 60 -0~eso 0f Evi 0 00> > > 10 0vi- 40060 0 00SL4

* C

U u u u u u U uu u Vu

tr~~ Im C -tt. A- rit --W v-I i--, V- v- s- v W, ;Wo -sp- 0 -t-- I- t-t-I- -s r -i-- -ppv- r r- ts v-wvS- '

r- p

- - - -" - -



nA

v X

CL. - -

x x L 3
- C. ' L

I, C . - 4., --

S - -- u - 0'- 0 - VC
L~ U So r' I S *.'~

rm 06 t; - e- Ell - -

.- 0L0 N V~ I C- - -C C

p~ a- L > 0 CV 4 . E ' *Vo C

COL L aI 0C-4 5) :.c'> a CL 4, C,

- * L. cc 1. -. R.- m.** -

AM C. X- 0 X- L*- CC- X C ID::-

:; -. cta-- .E ' -0 * L I- -- N ~ v w> . C t
L C SIC CS 0. .: 0 '... C CO 55 0 0 C

C -- - C- V - SI '-. CL4 -CC-- 0.
1,7 ! ::--- - -*- . T- CO .. & LU OSL. . L L---0

- ~ ~ ~ ~ ~ ~ x. *1 -4- *E-C- LE . o L ~ ~ ' ) . S 'S
L L EL CL--I 10 2E-O ' C 4 0 UOOCUC..U 0 CCC

WE - C.;r " - . re -3d..: -a ,0.o :: a L --.
E1.V C . r '-" S- !s SU L U C -- CLO I C L..

0-'BO 0-F'.S- -0 t a -u r -L 0 C. *SCC0 Le- CC. >''5

CL'. -S >- >g -0 -- 'E

o 0 0 0
IV In w

uuu UU Uu uU u U UUU

El I 0 - 0 8 4 )- ) r-4 imvoc- oImm I CO 00 0 mm r t m~wv vvompe ~ ~ -ro a sseusWsesuo 0 a a a assseeo a usmussa

---------



0*0
vi L

OC C 5,
0- uN c L 'L

0 U
- - X ' I I '.) L

0 L0 U ' IC
0; M. - 4 CL L0 Cf

0U - c. Z tUL 7

N 0 (n' E l-L
CC 0 0 D c Q 0.L I

= 0:, u L :7 -C
L Q Cn V) L: 0 0 *

CD C- 0' 0 C. 'L O -l t

'o -C U, um 7 WIv -e

- t 0£I C*. C C Lz
v, 0- - . 4) 01 *o L -; EL0

D D 01 4)d WI I .-
C 0. 3- - C - 0 0 Fn aC. C. I.. c L

r0V . 'i 0 in L Ir. L U -
-~~~~~1 Cl .0 C 0*- V - 0 '-iz. -

- M 0" 0 CL CN L'- tf 'L C0 C. MI 0
cm 0L -U c 4; .L- r L. ci c 'O. C

- -O Cx : C) -. L- C. UJ .. - M'-'- u -Q- a . V) 0. E 0 CD- ' '~ U
0- -- L0 ;7 C. D' 3 C. L.O *.- 0--.. C.0

V~~~~V C'. C OC 0 C) ''1
C.V c0 11nM -0 *6- C0 00 flO 0 0 U . -'

- N' - C 0- 0'. - .- ~ C C C 0 C. L

*0 zI -0 C L L C * 'V C ' C U C
E. C- 0C0 *0 L a 1 0- C. 0C - Cl a- L

C' - - 4.0C 1.. * :; ro 11 .0 IU. .L C '0' c. -I Ii *;! 9 -: .
0 ' 0 0 CC c - CD -0C M WI - 0 01 U 0 .p0.0. '.. - .- "- - - vi_ O0- '00 L 00 Z ! C Z L

U 0 333 UU -U 03 L L.0 - 0 C * - M C -o L CL M0t N. 1C.0 M QCM
*~~~ ~ LO L0 L~ ,0 ;_ ; L -'' L ~ W C CO0ECf E
-~~~~~ 0- e WI-- 0-I 0- C 0 - 0 -0 ': C ''C- L 'I U
*~~~~~ ~~ U * %.0 %.* '- * '. 10 N 0(' O L - 6 - C CPm.

0-0 vi- u '0 u 0r *--

6'-C toto w O Co 0 .w-~ t-0~x coo cw *' mommm M0 M -xx ON-
V-S ~ ~ ~ ~ ~ 0wc w0 5. mWO -0 0 .c N.-.n alC O00 al. - , 0--------C-S---------------0 TL- - - - 0T T T T T T TT - T T TL £

L ~~~ .- .Li. .-E' .- ..0



~gW .~ IU .~dUU W WU U WK UM~ ~ ~ ~ ~N U1r~. ~'~ r .MF~M ~Z~ !~ ~ ~~ p P W !r rTw~rw f-'rC: C.- . .

C n 1 -
0 9nL - ) -

0-r c

00

r 0 C L-I

ccl0 L 0 L2 0 E C a
D, - L I c(DW 10L-c-

L >, - -- C lU') C3CC

L - .1 E. : OL a C' Z- :f. -
* U .EL C** m 310 ?

c t tow -- 'CC:

CL ;~ a r u 0 IM L 2S~> **- -0 s WO- -
inLc a. a4ra c.~ m o -. %0mr-

Lt U- L, L ) 0 M EU CUEU a' -n 0l c- Wr-'fl-n -~ **C-In -) cl -I LC ' "I I-
C V) it IT 0' LC C U,!r -- 5 -L-CV,'r

L. a.- CE LU,- C) CIE-. 'aI.U~~
C, Z L 01 LU L' cN EU In' - - - - -0 LE -L cc 'm!n() in-. L~ - z0 - _: _C' EUC0 0 -I t '0 > m :

U- U- L U C > V U, C1 ** : -!N'a C C. c L ot C- . 0-
u U L c CL V L U Cl 4) * 0 E 0 z0 cf C ' - * . - - C * cw O

~~~C *4 E.I _C N~O' *-i wn~ - 0~~E~a- *-nf CU, N
- , LtE X C! 00 -. UZ c- - - ~ CcW m OCT-C N A

0 CL' 0. -0 L. CU .L V 4) Q 1 OD. ('- 0 77 . -r *7Z V) 'o --. C,' - L = tc E~ ? Lw 0 ,
L L0- 0 L CLL. - 0 U) L. L>C U +U V) "No -- 0C0 -gU cc-
-ccE- E - CU x-- 4) U, UCn -0 55 00- - - to0 EL C 0

EU 0 E CDOS .20 *-r-' cn Er-C )U C C4 me~ *0 N.
N LOLU L EE U,' UUU Ua L 0- -110 0 * : I LU e CW0'(1((L a., a oo"nIaa, C fn *e- -a E L Eu --- L N _O'. L0 Wfl10( * -

ul~W U.gii 11 L : '0 -;t 0i.* 0aE **' C ~ c M -M W
0-zg--.g~~~ 0.1 U- LR WO CII L4aD1 L5 .: i a. - U5. (, g-

0* LE C C-vg CS Cz '0 c - 'S 0U LS mL N1 . tC
toa C- ' L M- - 0' 0L C 0' E CC C CC 0 10' EUO *f '- 0. v'am

CD L . U .L Ef-- >' EL CD 'E 00 00 L5 EU- EU~ 0* - 11
U LSE M , L M.- al' 4L LE.L-

S S V 'Z 0. - CCES ---i Ua.C a.c C - r Uc0 a EV 10 CC00 UC
0) a) C a1 'a 10 -0 0 0V 10 V 04--, W ' IC

1)0 0 0 0 9 1

u~ U uUUUU UU u c u uuuu0uu u u vvu u c

v w-wco N R nOt o ; ~,VLn r DC 4(l~wI-ol



(cU N -r N mW 0) :w0 o~ onl w~-C) ( .r~n- r

fr * -- -t- *- C4 U -rW- MV - - * ce-- -evowm *Noir-'n *-wqID - -PM- -OV-Mat T.
Ow--N -I' -'O * C - N o -I-uU, -N *tC'atC :mo ?? -P-0f- * l o -- ri*~o" w- *20 *qiL'Uc40 : M-- - D c wN- -C C'C' -m'wn -0 Y o -"flo- o 9u M W 4c0 *a V--ccOV- w N--aN*m M , r) V -V N if0 -'-q.Ca V*-0maI*

nN0 0, A '011' 1IL'f-NN 00 V -uwqan - M " i *- C' MrW -MC M-N In' M

C. O r-M * .;8,z- inre Otp-- -O? .CV Win -*W-O wuM (W W f- M N-M *CC.. ~
wN..Mtat -*.m -. - C O..OC'M C;n-~ 01 ; V V;;;( .,:W*~ V tW-i~ P w*=mLaT

C'CDNO4 *WIDO V Mo-L' 04' O(4W rC-w 0-O - r. 0'0u
CC N0' M' * iD - * -'N-'N' VnC0--Ot - :- Ww -o:,Nlu

IDN-0 -.- uww- -0 - --- w ato - - t -.W~ t -M CAo N.- - 0Wt-MM 110WN ta- --. u -ccccN r*--~~-C - N--unwN.- on, Ccino r ro-1' N cniwrwrlo
* Oct- V!( -~C N -127 no-' - 'N -O 0C' -nt!;c~v * 01, *L t *NCc

COWN * :- W-N * -C - wON- . O-2N - 'W "CC' *ONCDC' - 'CI' -0410- - U-

*u :nv .08!- - -NWW N- -.ain -- - *-M--tN*O4 w- t-c D-O W NO f-fLn8M, -
-*iN -N Nuce N r 'ow- *O- N- * 'C' OCw *'if *0 . *UM -. toVM C O-m- . N M - *iM M

*r-' V * il- ** D -W- * - m *C-f-C'C *r N MNOW * *O0-r w t-at *-aLrcp

N*-O n' DO -*OC' -.-N N -w M I- N. -V-n *W -NC'o :0 *-t C *w 0C 1.-'4 .CCD -Nw!V- *
SO ;CtN C4 O-nu- 01 - 01mw M CcC.in- C f-- *-nt.t M w a-~t

o 0 M V *M0 - --vr urn -- CDN-v -OWN .w'iC *W c 0 C'ifl *Ouatt- n N ed- c N
wOcf" -'-cDWC--o- t--**int -:o-** in.- atati-o- Nm.-ww -0 win-in Wa

* *C~~~~f-C'~ MOW-~f : 0fWC *NC' *q *N-- -at C 0 *C fC,. M C0 C *O *OM- -_i~at-~f
M*N W C- - - W- -mum- *- u.- * *in u N *O -.C'WC'C' -O0 o v - -OnCD - m wto - -- mu * -
ON -- w-C M -- Cu-..Omu.-..uON - .m, 4N. .--- . N-o - u-mn u-*WOM -tD

;n mCM4 D ;0 0 * - - - -CaN - *C'N **-wt-t-C * *w uw *WUCDCD *- Nr- *ur wat - -
n-U, _ : WNwC4-8'0No-.at-.O *.Ni--nl-C*tOw : *-O'Cf-MWC'Nat-

on -*iuMN O- 0 m -*mu,-- -- C4- * - *%lVat M Nu"C "-00CI V *O:Mt ,wSnaa w *-inVV
ON - * MwC'1 *r-!w -C'wat * rMN - -win- *wC.erN :,- wCDCto -M *0r- .WW *aMt--u O-WVM

* *C'tN * ta- * 0'0-- O - - mN uCr.*-'t -m to . *otatc4F- *-cC M

V - : 0
"o" uaoO N- .,D.Oe- -0 1! - JwmCv--uotr.N -c ,win - oNA '! -oc'wnst-uat r-NCetmv n-0

W0000 00 0 000 000 00c 0 0 0 00 00 0000 t0 0, C 000 00 0
- ~j"Ir-N MO -- UN NNNN-WN . MmN tNN -Cn " NNNNN ulnN kn orNN .NNNNNNNNN eN tn MO0, Ln

wM;N v- :, . i

W:: . M 00 M - M m -Vln n w r - W8v-



a' C
a' ~ CI0-

a InU D U
- 005 VI

0.. M r.-

to 0 >0 U -

C~ L ZI . - -
*01 --- Z U .l

m C 0D -t L.iI
u El M

(D L' L '0 C VC-

L, 0U- IL 'L li 0 a:
M -- 0 in C 0 0 n c E

~L 0 L - I L Q * 0
V 0I 0 0EV C cI- 0- to L I-
0' 3 .CL+ __ _W It a)'

I . 4L L - IL -4. 0 L L

a,.0, 1VI0 C. C_ > L~. L c --
0 C0'.-- VO +0 >x L - L L-

*'QU E L C' Un L L E.. 4) - - - C. V
E' - U 0 CD >n - > L - L -0 -L_ L L

'0-- -0 4L - 0L0. L L 4D- r- +C0r' IC
a 0 I @14. L C- T L -S! -- +-) 1 OP~C' 0 0- 0

a, O C C-LU'f C L C f- 0 C L- ' 0- 0 - (D w 0 a:0
0''- L OC L a) C D ) C -W U4) -00 0---L- LL

w1 L LC~ 0 ff - L L-- 0-.' I L -LL L T'- C0 CCLL004
lCl -0.- 01L .. or)L *- CI -- LLM 0 --

E' C C LII - -I-) C.--LE-- I - )-~ M1l- v V
CC C: OV noCL C *I4- 10-0 -0- C 0- E a>.- -L 0 0 i -C' I - L 110
IM C 00 - Nqx -- I .'0 L. l IXUE-OLL-'.-'.-'4. 6 t01 0 :$-C

H1 -- L C 0 "L A 00-0X MI- I-0 E C--OOOD E a--+.. + I V 'a C
to, .6 C' 0 Si' E onof D N0 - - 5 8 II I-~ 0U If EI" 0 n.'--C Ig.. 1 C.5

00M-0101'- 0 L-9 C4.'-1fl -4- -- -~ CL--0IS 0+0 LL 0
in 00 0- - CL C -l a E 6 6N " - 0 0 00 - 0 N NA 01 -l0ID l 0- - L C- C.- OLID -'

0 Ue C CL U IC - L' 1 LL-- L L LL L - L L LL L L -- .'FAL L C .; 0~
M1. X-MV-O E 0-0 I-I-Ill G-----LVL01110---- 00--I- L-C SO- L Z' a' *

01 L 0 -: C C4- -- L LL V. - - L L~l-- C E Cn It ' in L
!- 10 .- 0 >E E>--- -- - - - N~a~ (4 c~.Ee N 't- I C. Z m0 C *

60 0I 'OO oZ- -0-E--- -wooaUo-----C-cN-N' -0-MM-4 LO%"- -CC. w: :-
q'-I > i M 1 0 0 Q 0 CD-W I C > 0 E go C

*0 0 0 0 0

000000000000000 00000000000000000000 ------ 00

-0 lit



0

CC
LL

c 0V x 0 r E

o: =- - - ) > -" In V C )k > a L -
a-L. - 0 > L L

U- &. 0
-- f> > u

--- .,. .XC.. -e >.. X. I > 

0- - -- a- >XE- x > LE 0,-C C 0.C L O - t !rIa!

S L E O
-  

E L > 
L  

->
C -. 0 E -__e. * ; V0 - i

0 m. ,0 X- r C L ,-L -- >>E>>>>. L CL > - . -
t .-.- 0'C ,t. L . X xxxx 0. x -F. > L."

O L 4)-- . L C.} L- , t O E IE Q E £ -O @!

- : >0 >, *-- ii L --- -o -E - X- o) >- - -
L'L -54' • m X -C -- U -. £ 0 -c

O ( C G.C C : @ > 41 r - x x x - *ix, > ,> , >. . V ,- >,x Q 0

L, E >CC 01

0 L c > 10 >.- EE *C- . >0UO - , -
*" a 0 L.. C 0" " C6- i , -I... L >- > >

0 L 0 0 LC L - x . 0 >--0 0 L r > 0 > - ,L L E
U. --- L - 0 C 0x E L L - > ." l> U I -IV. LL L.a L. Xo

CL 6 l C V) 08 U. - C- - L -V -
--- Sm 'xU- > -L aL- O. 0 0 x. 0 O 0 C"

E 0 m on 0 0 --- C **CO *>-X C >0 D - -

c, o r- U >..UL0L r 0 2

um 0 .- 1s. : ~ 0 -0 > ,X XX XX L x Xi L IC

z tm 0 0 .- uu >. > >.C EL EE E .EE E

'I 1,U ->. EL V' -. C
COO C 0.C eU U L - U 0)

>C >I 0' 0C CC -0-0 . CC ar- IE II EL..xx-a - c

-z C' Lf -L U0I 01 ' LL -E-- U L U ~ O r Lmg L L>0 C> >0 0 -. z:
IL ~ ~ ~ ~ ~ 0 U-. -' -> >LS 0 - O U C x C0 Ooc--- 01.%

vI. r .- . .V0 .. .EU E 5 C .. S u rLr e E i - CL a S

* C *0 fl ' SC -- C D ColS CI II ML 0 C C E E a a a i S C C - -
e cclo c u- 0 C. a m c c cooooC ISSEio CS En -a- E-E0

L C0 . UL 0L 0a 0 LI. rUl .0- E E LUEj- L L LL LU 0 L0 L -U-
0V 0nL S1 '0 -o r, LE CI L It-01 I. S . M.

00

.0 U D U U U U U U U U E E LUU .0V . W 0
OZ r S . M Q W C C X (C L IL

L; ci NJ ci Xn nn Xi 0n Vn Ec Ec nn Um ci 0n fin 0 nn Ec 0n nn n -c c n c Ccc



L

0 x 0

60 1.00
C 0 - L V. >

U * v 10 - 6
4) - 0

0~~ 0 C~L
c U 0 11 0 !

L C0 - . :; CY
0 ;; L 0 41 M'

o 0 z E-
C; 2 1- :: -

0D- ID CD~* 4- Cw r -'
'6 L- 0' C0M c'

- v oLr.E-
I. In som 066M6r v E

a . + -X' ' VV M 6 C0e

cmo >, 0--. >! -4c -
C~~ 0 vK.g 0 3101- 3' 3.-- C,~CxUU

L ~ 6 r6 L L EI~C-. L C4!!' 0 -.. C *

0 E~0 ) 0>'- C C C v m 6. o O .- . . ' . * C
- 6 D - 0 -- L-0- fl- 0 E C-' -0 6- LW. CV. I-M IrQt

S ~ ~ I L)0-0l L --.O . -0 6 - 'C *SYIn 'Go* 0 14I(--l -
U 0 >6 L~ I I NJO >~ aU 6' LC4 M t- C - D - e N . n 6 -~ --11- 3 ---. (A o-- u a' U C- 0 *t- 0w-6-; C C7.! -0

t o >' -0ol c 'o-.~S. aa u -- 6 . o o ~ = i *) -o --6 00
>L 40 -> C- O - -C C n' 0 2 L -> El --.- U-c.-00600a .- Z.'

P00-,; 1- 0 = L- L : 0 - EV>4 L 120-10U 1 1(6 EMliii' 15 1 L6*-- - nI + M~. (-)M- + cl0 3 L. ->C 4 4. E -6 -N 6 11 X C CX C C E. -
.. 'a tU 00 1 2c - 0 M01L C 4-- 010 4 OL' C 6 O C - - - 6 - -* mm 0 mQ£ .m0 ooCr L- L 0' 0 0 D _,C.0 D.0EE C~e

r- L- 66 iI;i EQ M
flP C '6 E'

101
- ' '



00

a C

0~0 C c
> L -L 0 c

L U C S '-WI) > ti c
9 fi -l c. 'L 0 -

0 0 IL * -XE r
-~~~~~~ ; C I V* cX l,' C V C-~~~ Z C 0 L - C- ''LO-

- - a - L -. L-. E 0 C WL

X * L 0 m0 0 4 * - L' L *1-
0 u ' . + L JO -0 L-: -i. L ~ c

£ 'L E. - t,- 0-- C i0 * C
-: ! - L > Q; - 0 ' '.L -

C! D l fl CI CD ' > r.C y

C14 *4 0x01 - - - c o- X - >
r l C0 D 1 - - * U'. .'0 x *- 0 fa

12 ' - 0 -C * 1 0 f ' 0'- *- Q XC -I
C'2~~ w --u IlC X * " ! 0 * - W.0 E. 0 XXc-

*~ 0. 4, - 6 000 0- ''i CCC
0 C- DC Li 0 n 0 4, > -' >X 00. .- 'Ci

E U - O 0 06 0..! 0 3 E 0 E' C- *' 'C- .r > C
E * - - 0 ' C r 0 U E '0 0 E 9'V 05 CL-

O ~ '. - 0 c' 4 -C - . N.C'' -- C' -.
0 1- - C , - 0 E - E e c- - 00 >CC . -0U E L

0C * - - 00 0 - 00 V OOr- W.C' 'f- > X
* ~~m 0-C -; 01 ; E -,0 ~ ''' " CC -0 - 0 >-- ~ -. .. 0 00C X X V 0

x --- , .04 0X Dol 00 0 0 0- 4) C C c- ~
OXOL'. X, 0 XS Oin C C C .-- *.. 51 2 0 pX

-CC-C al C -.c a --X - CM 0 C X - - -n IN f'--- I .0C CC C: -
E 1! 4-10 -OV .4 v' E~ X -- U - E.----- 4- U 0 0'S 0 0 *-0

L44,5 0 0 - ,4. X M 4, +l' 5 - ,+* 4+C toC L L L a.- -X
IL0. 17u 0. 0i'48 -i! *C R0 4, CQ0,0 -0'. 0n I'.'0 : !XC-C. '

NEOXCXC >. .~ut-r - 0'-~--'--.C. v VM. 000 6CO-LCCCC
0 E-j OIL. > L 3 4X4, Z, 8 W~ 0 N §I E L 4 CM0u5 L OF L L 0 0V00E0 01U 0 0 00

C C L 4, -.-C-JrC. E0 U -" E. a S L' ' - C 40-go-go50EuI C - 4 CL U U U4, .6 U UCC~ 4 4, 4C L ;-L 4'0 6 60 5L - ID 'D c4'- I'.00.0 '. C - '-C ' 0 0 t CC C o O O
D Uc c 4 00 4,4 C,4 r14O M 4, Q Q- L-~ L L C' L I C0.0. L L L 1;U u0

0 24 00 0 0 'C
In #ai

0 00 00u0 00 0 u UiI

-W v nnnvnv lw to n nn , in if ww ww 0f ri 0 fn f, n f.n nnr' tnnn f, finn (ft 0, , 0, 12 0,1
ri C C4 r* c% C4 C, fi N N "N C4 (N Ni ev (, C% 9N (N (N (4 C, nf4 t4 .in .n .n Nn NN .n .n .n eln Nn C4 (4n "f C4 n %



E X VX -

c > > - -

E - - (

010 0 .I

E2 E
UL XL L0~

o 0 1 0 00-I.
L >.V' 0 -' - W o--

- * W > L'~ £ U L

> u Lo C-D 0-U-

E -m x o. - - XLc
L L ; 4-EC 0

u .u
> >L L> EV C 8

4) CW WS 4'L- r L Cl U
WOX E CC LL Ln-V 0 0 0)U WO IrfL.L

>- 1C1 WE 0 0 X .- L '0 U0 L . -ru. : i z.
XC X L >x O -C CMQ 0' C> 000 ,' 0) L. 0 c z
~x -0 e0.Q- C.- x x 'V a ' '-. u..

L -) m. mX .CV 66 C - -'-.0 0- 0 C
L >*! Q : C- E Z >, 0 EI 0E > --
cL U Q - VInV - , --- W--*I C- 7 -
UO X 0-r x- C NC C'-X WX- - LL 4 0-
xO U L L c c aC- WLZ' M L L 0 C> -L 0 0o-- X.Lx II L. - . E E 0 0C E .. 0WE0O 0 -. 0- 40 - r. LL -4:

ID. EV CCL -L)X ML-- .> . . . .UUL ML > n- L

XV -Z > -;X E---C LCaISC M. X- >.I~ X .>--
>- - x-E xX ---- 10 ->. >0- 90U0- . U0 ' .

L U - L 11 .--- .E *, * ,.u E X- c - -
!a1 on L 0 -I - 010ON 91 - m-VL U M VLO U - -

0'.x-~ rU. * E E~.-'C . I >a 00 0 0- rL L- *xa-uc CIL L---
0 6 LI L L XX >> >, L in-In-XL

CC C- 0.S v-fS LC X u u uU 009 06 1 oil 4 0-X OC In
c c x x Z F >- U> OU 0. U U X Cl )

C C E 0~ r a -- 'aSR' 0 C C>0 U> E 0-- > - Oux LX X-LL %V

1 - ;!; 4- -L EUEC"- - - I~ L ! - -C s L L ma . n-va ";.

0 0- x 0 0

L - 1- -L U L I

0 0 00 0 0

Uoo- m UnOr cm0000 w- w ;" 0 UU 00mm o r-
u, q,

Ito~U .*VR



uuwn K ~ a Un ae u usa u u un gu, u~nsu

9

[

0

C!

6|

'U1

'0

> N k N

Z C Lr > >U 0 U
O 0v 00 00 X-0 L6

ra -- L- L- -- r-- a_

"CL0

00 O'Ce' L L --- +4

-- E- -- E -- E -- E 104

.... ... .. 'C e, C in --

OL L Lx 76 6' 6 ZI 00

0 0 :SO -6 -6

>L > > £ L > > > a 0 X - L L- *.

~~,X 3K;G LL~~o; >
seeL CL~ 0cm Lx > L i L O

VL. LLL LLL L L C. L . L .4 L C LU L

,'W, +, r , 0 - C 0 --0 .5 , ,,

(P .0 4 I-a.C... ...... - - -1u - - o M -- (I

-- - - r.,.I 0..6- A c- i W.. 0 - .0 s-)0 cm-- 0 QXX' -LL r P

, -E *- .,0'-E, -6E,- I --u- fuflo,, , , IS . -- -- - x 6S CSX N , ,.

Oll i ev C4 ,, C4 t4 IftU ne ve l Z" ll C4C 4C vC 4e - le l tlel C4 M MI l C4 J elC l " l el O cl e l cl i4 C4 04 tq cl cl elnc lV l 9%" l tl

bb p

I CI

o 0 -
'0U U

ft m 1 ~ U



>
>

E C
0. x x " > 

-

L C .

L m - - E E1 W ZL

In -0In
.u . u.

C -> V -E

01 . . •

L > > I,+. ., ++. +,,, k. ,,. ..,+.• - . 0 
'  

X - > ', ... C

rlE >. x> x Ir

.. .. .- 10 J - - - L . -U X X X ). 6. C
-, 0- Z :E .EZ S

>.L* -> -C >. . . "

> >O > E 0 .> . ... L

x~r X- C U >~ ~>
1 E U. x x . .££ C . U

M-- * 0 C C a L 0 -L X-- ...

-I -! -E - • E O *flX• -- @ U ->cC:PE
L > O0 0 E Q C

u C .'~ . .2 z > L L~ - .- r)C

r - O - - 0 -- ; x - ZC > C- >.L.L: L e
> 0 ) : ? C

.0 0 >>> 0 x L

-.C C r - > > > L > C 0I 0400 r
0 L I ~ L L L -C C t6- o C C 0~* > t

1: C .0 CO> . X) > > > I
r 01 -0 2L.: o- ME0 DI - C C- ::X X X X X Xx

C- - U~ CE E E E EC EL E~ L E E L C

4 z LC L0U C *U

C~ ~ L~ ,01 L--0 VI ; L - 0 V * ~ 0

~ -''- ~ ~ -C X V**0 ''00 - - _:

LL 40 U01 LX>> >6 ,10 - CL 0
0 *ro O 0 )> > >. IC X - CX - .L 0 v > m L

-10 # OLLVi.61LL 0N L L W.L U- 0----4- 1 -WVE'.E-E-- 0

L L' 
' 

L. t 
C C 

r 

v 0 v X

C 0-EL-EL -L-S O C> f 0 U 060L01 L ' 0 UL. L
C >

Os) UK 000
~ C.V CS BE- E - 0..

S% 8



a . o-

060

zxc 0 K.6

C- - L60

CC 0 ; 6K
IC > 0.0C17t

0-0 0 !L

7C 0 aci0

-C > - 0-0
X0 tC -S

L * -C-C 46'1
-. c.- 0

VV 0
* 0,0 0 %.

x -, .C > Lx > v>
C z L0 C0C C 60

LI~~ L C 10
V- 0- v- v
7. x* C#04 D. C_

C-,5 M - 0 *.. 6>006

-C - . M -f> > VVVu som 20 SA-
X ___ 6. 0L0 X- . 060*

-0 U: U - U K>. C -- D . C 00L
U.. E-- -2' V .. QC !&-- -LLU V 0 4

QO C 4 -CIM V -.0 D DC nV n1 C CECKCC 0... 0 ND 0 -0:C- u (j u 0- -0 0 10 C0 0

C-. uE6 - C- - u u 06 0U u u. u v.0 u
14o;~ 04WI4- coo;' -~lwnp 00W .MV.000

V% r~~~rrr elm MMMMMM 6.e V---0V win-00 --lini
V~ ~ ~ V. 0 -Wi ) l00 nw I i nInu ninI n nw i )W 0 Inf nW 06*I in lW v w VI 06 Cil Inv) In VIInn Ini

el C4 0 eK n6 10 eV C.0. M0 Kv C- el. n *-v Kve lC qNc vc le %e



to M

D -c

x 7

L( - 0 L >
- D. 0L) r > L-

Uo 10 -2 m . C

n > C C C 7%

Ch~~0 - ->CL *- * - 1 4- LlC.."- *0 10- 9 E-

go fi E . -
E oi x CC C Cf . -

-~C -29- - x - - C - a *0O P ) L -C - D).I- : 0 .-

x. xC C) V 0* 0t ~ .> ) . .X ) .) V . . . .) ) . .
4 SS4JD O * C - U U C c- 

C O O U LC O LCUU4"SU CC >USS%

XE I. - etE ~ U u u 0 010- '.1 u -u Es @2 'E 2x l -m u m ,. oS.uD- %

U Lt S - - - - CgoCC- l l -- 0 ' - - - ~

0 0 @

C4

uUU UU Uu U uu u

(4cvCVevC4cm0%00000000- 
CCtCt

CV CV v ev C C4 D Itam 4DI~ S ~ A
V4 C, V, C N 4 4 N % % 4 4 4 , , ..



00

0

L E E

- c- x 'c. C.

C; C C4
* C C:X-xX I- X

a- c c - !~ I- r. -

0V" Vp Ci Ce Wa. c O
uIm~ 0C--0E-x ~ x >

x L MN C CC F-C a -C C4 0 a -- -CXC - -C4EC" -

0 ~ q V 0P .ro- s: 4' . C 4- * E.C C-u,- LonU 1
-~q 0.iflw 0 in.-- :--- ;- - -u~ - , . m- -

- K ) Lflu CC CC -0u uI WR c-m--- I - ac D- CI-

O C0CXCKCXC-10 CC CW S m C V c - - 0 00c V 0 r cV c0 0 c C -

10 ' -l C- -li
V 0. 0- 014

0 Co 0 0 0- 0 0 0

0 0i F- 00 V0 r - :- M- 4MVi -am0 m - M0 mvM0

10~~~~ 00w 0WW 0W W 000WW WW W W v400W00 0O

C, (4 Ai nC4 nv Cn N n fin 4 4C ln el l C, C4 nf 4 "n e Nn Mn el e n eq n, el C4 "i C4 fin nv C, CC 4nf4 4" l n4V c " C4 nlC4 C el V4

4-V



w ~ M TVh. VVL FIX MW WTV.

X 0

EEE

0 C (N

E EEE

C 0 tz

E E C C E0 0U O
(N L C l(U U

>- C C . - EN E4 4 M 0 r

*Y--E CC4 C Qi E4 (UU E-
RE X- - EU U c- r~ -U C CE~O a* 4c-

c cC -- D,~, a! FA r' u 04 a
>.~ L C W l XV L ' U a C 0 o IC

4- 41E >4 0; C'U *- E'C 0.. u z C

c 6. E -- -0 - 0 C) C L E Cf~
C 4-' C L Q 0- 0 O' 00 (V 0:C

U ~ ~ I -. i - 0fl z u'~ > *- 01 0= V
*u'~ cC- = - -n D. 0 -

cV~' cU( (U 04 -----. ECD t C 0 r
z 10: C(U~ C CC Z EEUU E C EE Ec E' - cr C EC:

-EU M- C C)V(O IC CL

'-0-C~~ -,I' L no C a -C CD $U O!-C 0 'U0
-N-L~ ~~ ~~~~ ~~ ~~ C :I0U L0- - '1 04Q l l 400 4 . C .' .n r a 6 * C n

(VIVEC~~ CCOVO Z~~>~ N-4(LU CLO--CO(na LI( a- >~ CC ,
'C xU o 1- 0 0 ClL hE C4 n 6 - EV

C >'. 0 : --' - E-0: . r00 c0C -
-:07 C '( V C CL 7 CaU U c c 0 v2F jD 0m L

002 0 1. 0 00 E ; E -x>C %
N, (N

cU U U'L Q LUU UU aU CU 3 01 L0L 0a@ l 3tN DUx

00

* '~" ~ 214"~Z~ ~ eq



>>

X,- - 0,1 0E In. X

-x- . L >£x--- 41X >

S. > >C - L > > -

LP C > L L
.-- - In LE 0 -

- E _ !_ L > x . >

->>. E -u . E - ' x x x x > L. x. - O ,L'%

X C C - i X L C >_ _ - V X * - -C > a-., > ! ; --X? X. > L X .> 41 L

. . x > U - - WL E " L ( 0 E .. 10 i U

® * *XCCCEE U -O L O O- 401 - >
r  

- lD - O - n -O .

SD 0- L 0 L
1 C 6 C 0- U Z1-O 0 C I > 0 V

U L C L D L UU UU Un C--- UL L P., L0 . moo) 1L

L " z N - C- > L) -- -- -- > E -. C E
z~ Zr 0 - L:7 'CC X> - >> >> >- - L T C > L E1

> a, I-~ 4 Oc. L E1 > X wx w C 01 vU a x L

iLn .0 > C1 0 *X CL 41----- C;0 ! p.---'X z *x C>E- LV CO ->00.cfl--X 0 8. C0
> U fE -C>U C) O> U > U >>L L- >> 0m -Q 1 - clQ a. -Cu E b> C" E - -> >> WL C> >U > CLL L Q >4 C x > *
L Z: : 0 Ea L >U)L L L )L > (m M- C- C C -> 0

M XC -C U E WE1 .. .4 .~ ..
z uc. - CXE EC- X -C L - - - - --* - '0-4w1

.Z - . Di, 1. -4!4Z ! L-> X 0 > > > >> > > )C > X1 W X- . >- - >
41 _: *> -U. 44L E4UV0 ~XX X X XL LL v C 41- .. 0 C > > CL

L; E . S 41>~ x 4111 1 11 . U E EC 0 4 . *-'
C UW 041 .-f >0. 0 L-- - w4 Z -C -L I.4 4 - LO
C Z- Mi 4 L -0 L* - W )001 >x .E 0 -m 9 01 4 L -- 01 41 L-

V 4> C; -4.C0 CL 01fX -U1. 0 ->n1 1 ;- m > -U- L
L :>t'1 >. C E 0l z C0 C> -L O* 1 aU L XU 0 JL L L~f L:L 0.4 L t. >. C

0 .1 .4- .C>.C.4. . LL 0 41 41 >U in u
.C x4 Cl4 C C-Cl - - UV - CL0. W 4 1 U)- CC mA 4 6 L

= >, EX V4 E*4 U -1 -- -- -,. -f 01M Cn c1 E1 , L E a,=0CL c" 9 - X4 *> *m .>)>4 >> > >,CL * >_-' 11 > -' - v. *4> CL .
- U 4±!ZL X X C X 0 X X X X X X X1U 0 x1 4- x> x a 0000 4 C Ln in*C V -x

0 0 -0CC Cr- E4E-E4E4E41E1E1E141-- E1-4E160 0 41C-r CO C E ..0 4 -- V Q
LL CL 4-UX14 00 01x~iChl L0 L 1 V 4 4C4 4 C-- -0 1 C 4E

OZ O 4-L-!!!! U 1 L if~i IM E44 Lx 0- 0011--- -x>- C. W -s
COOM 04 CL LC C xC L4JLLLVLC fi 0.%-CWD 0;6 CX>k .0 C V 4

L C t - E 041U10 0 0 0 0 C *o E1 Or U 6641600 No.-- C a -0
L- LIO' ; -- E- E IE E -E---------EIL ;-a-iEn-a -- - - - 1 C, --- 4r-- flLC16 4444 414 c61164444 0 L11. 40 ----------. ... C -oM

Le- Z'C; C0Q00CC00 00 000mcw41400fi WCOO C WU 4-41LLLL a. >001om- 910Z
Q1 r, L L. L-- ULUU U U L U L L L L LL.UL - La L U r, L V US 0U3 3 31 3> V U

1. CV o-- 4
CC 0 6-

Cc 0

~~~~m a 0000 0 0-------
f- P_ .P_ p.. P_ -I. . - -~ - r- Pr.r.. r P . p. P .. P. - r- F ._ . . p- . .' .p .r- P.- - r- - r g.- P.- p.- F, p. " I - 00 r- o0 0 0 0 W 0elN c lC 4 vC qfC#e vvlvel l r l le lC4C4c 4mmf l mC, 11. .. . 14MC411.4 11



* a - ->

TI

CLA

c

*c

E E

* L 0.

i; 0 f>0
E 0. c ,U

cc C m E 0 0

C) > E CL@

L r- E. > P z E Ecr
- n I - , -

in Z. 0 C 0 - -7 >c0 f Cc Tc
C 0: -IC 0 4) 0 -- 0 L r

0 - L> w. L - Cl - C L S - C L OC-L L
L QO DO 11 CM 1 L Q it IV

-~I CL - D~ >0 L *
* 0 n - S 00D- CL0 - L

> I 0- 01- 0 D. C -00 U O - - (- -ccpo -

- CO - 01 0O -- f 0O CC:8 C D-n> ---- . M > 1 >- --i
M I v E> 10E - C r- CC l:-N( >8WN E c -

L.I > L II 0 010 !C 1CLi O - . -0- CL0 -0 0 '--0050 C -goI of0A 0 -L V C >
FLU 0M 11 CO -ON 0 9 M SW U .9V0 - =G L-00tLQ0 4) 0 C i 4 j 0-

0: -, -. c 0r~ 0Nn s 0oo-- .C-i 0 - 0. > 0*

mov- IV U' cc Mi is 7g - nL

go 0 C C I0 ) V O wV c5 0 i S - V > - V I.wO O w wV '- 6 V . - S GoC ~ wV ~ m m ccc i c
N~~~~~0 C4 -4C 4 C 1 Nc * 4CV C l %MNCVci - i

- S 'a ILON



U)
X

c c c

L U)

u n -i u .I -L15

-- yi v lc E 0 0

L L L In '0.a;T-

I U1 X C 0 0) >L'61C .
UL O 1 -' m L Ein -0 x L

-- . 04NJ E

12 -0 'L 0)0 C I X> x U E c (Ni
0" 0 c L U- mE E )0

060 L.- > V.f~ 0 > N
U X 0X> >Z > c-. c U

c~C E L 61c C. In 0 )6 - , ; - '-06
61 > xW' 0 ' > XV N) In U 0 1'U-

L L

c rLO 0) OC' 0 X4- Uf 0 0E

C *L 11 L) C nUm) 6-* -- 0 6 In - C L C
C'-.- 10 ;'C X) Cn 6- *L L- L C '

;I.1' x'- >* x. L L X C C n4-- CL6 .0 -
-O cr- V__- X0 L. U- C0 0 =0 VO C-' L

08 - - c 61 x0 ' -W 0)">z c! 0) 6 +-C
-~~~~~ ' 1 I I c l I S L ) 4 - 6 -C ' - N 0 - 0 10 'B Co 0) V

L0> L.x L .0) .0 ... E L Ui C)- U'S :61 61 16L) 0 v

LLC' U6 61' L 1 616 M ~ . -. LU V C' Ion ~= Mt I, U V
x1 0 > '~ c l4- L -i . .0 OX c- 4C- )-) CiS r

0U - - .0- 'LC'L 0 x X X ) 0 ~ U Q4 L C C - I C O C N C - - f l . C0U . ) ' S , %
4' '4L 4-EL -. 0-fl. 616 >-6 -

-- O-r-0))L LI -- 1U -- 0 1 D L 0-0 ->UL4L 05 I~ .~.*L'In Li 0--; VIS E111- COUC6 U ~ - 6 S ~ L ' j
>0) . C 4 In E04-L LU EX4- M11m la Ole E0 4- .0610 IA

,L 0O 000 44--0 44- C'-'16 6160 G16 COL EOCNL -0610)C :LW Z'-Z -L610)VVLVVOLU L 'U616L Cc 0n I'CL .L0 C LX L> V vm LVV 61 L0- InM

L. L. L '.-- F V L0 0 a M1 '00n
-C) a c -l a) a C)4

0 0 00 0000Oo 00
Clmw -)w0)

U 0 000 0 00 00 00mm mw0000



ko 0 0)r- COw0

r ? -. kN - - - 1
C. 0 u r t-IO C 0Wf

*e~~oo .1 r U, 0

Ln 10 . ' 0N ( -I-oC;1

'0W. . *x>0 CLn

-0 C' * cC -L

aN mN C17(W-r - -
c *v 0 C )- cc -0 -. 0N 0 E 1 t! InL

cu-0% - 0 M. L ~ 'I4 -" 0 '
C -N0 * 1 ~ ( . 0 0. EC C

.1 170 SrOLr 0rr'. 0 0 c0( L = 0 - -
Q0'WO 0 r- -!- r- '0 c )L0 04 - L

G-m r-l -10 ;!~o c C ID - cC 0N 0 >

mn C; a, D W N1 m ccN _M1 0 '0- > ; r

.,W cc- vm -~ 7-N W 7 co to n oin '> E

*10I~N * a)0 -1: x.- '' c - - -

0 0 M V0 4)t M vC r17'N -0-0'v *n 0 O-0 C u' C> E x C
T 0 C 0-Nfl?. 0 OC C14 7. C C E %C

w 1w7m 0 (N 17 N r 0 c-a1 VN0 -- C 1..a a.I a ~ 0. EL0C Ic -x C*> .

-fC r-* 1 7N w 1~OIO T nIf -C Ocid -00 --- >' - 0 0 0 n L
mC ' W~ 0 - m~l (D N 7IN 0 rCC coc -n 0.0 U0--- E. 0 (L LcIn-11 *V- *- N I- n -ifl4 L- I C4-U m. NnE 0' .UI n * .%

lIc- 0 L0 71 0~c 10 U7 0I~~ ~ ~ * ,~ * 6 0 E x.x .)'~ *l W N *W -C *r11 -I C)- Ln. N-. 6 O C L 0 c 0 L Z >000 4 W1..( Q- CN- +I0N1 ~ * L 0 ; ZI E LI 0000CIN00'-In ;:! * *17- (f"-l; .1;111 -L 0.0..-I ._0.ICCE4 L0 0 MC~ C-L
F_ 4) v In.o al- V-0 .1 -1)11 nL i - Ln In0 . '1 -E, E.n EL a) > E E E E IC.

SIC *O'0tICINC -cc *w IC I -N~r~ , t-E E E0 U' L LgLnL C01000 GE)

fn In 0 9L-0
E E vQ t 0 CD C c V

9~ CD



0,0

.0 x

L L > 4
01 > > L;

> > -l 0

0 e C > L---4

4C > L 
O

L .4; !G ex V) I-E m > 3tC

v 4 4; - a, X; E; E >c
>> 4 M . a . - -C 0 m a; 4;

L;; > LL - ; .; z; C >
11 >0 E 0 C >i-

> C> LO >L~

x x 1 4; Ot s . C. C ; E E >;'
EC U C'.. C CI 0 - ; .: - in -

00 .0L- CC ->L EE CC > -C '3
>>;_ >4 >'; U 0 l a14 E1 E I E1 L

.C> > > WL4 L. > >L c 0 C W
L ~ 0 L L 4 ; Z .L C *. -

U) - x itC V, D ; 4; I C C L ECI:
--- U 0 11 ;f4 1. > or, C. 4;

X> L. L 0 - -: ->. w C >; x 40
.f4; >0 U C. 0 - - . > yE C E

E; L Q0 -C * - .C 0 'CL L L; S. CC -

. U. 0 - L >;- E 1 E E-C ZC x; 0 '> ' a CL ;.
OOC>x-.C . 0 > El ; E E0 T. U' 'a01 '4x > > C

Y X r SE >> C L 07- -. ~- L- - .L C 'C; 'C C . C CI
RQ -.. 4 x 0 M J 09 0 >L

L 0 4) 4; it La CN L > L L v >> OLt '4; COQ 01 CC.0d0
E l . ;; It EC it4 >~ L: X. ' U L. U>C V

S C r CCr L ~C> x'..0 C > '40 C C--
> . > ?A >- >, **C5- C - *. C C 0 : > -- L)

x x w x x x 4 0 )f 4- > ; X. i :LL ->4 X> Q; v. IC ' C 4C
L IEL - E: E-4 E;;4 E11 0 X E E0 0 L CLL C ' 0 C- - IV;;;V F! o-0

OOCX 4;C 1.00 L.01 -4; L--- C ~;-C 1.CC t) V.'0 L-- 4 --- 4 L-I-

-C .@* L > b C.. 4; 1. CL OLf4;- 4;;L E~ -- -n- 0-0000 V.
LLLVIV) Cl C; C '.C 00 0.114; 0.1;44 E;; L; L 'LC' COO L U OL'C - -

L 'aLC x 0 CLC 0 a L >> CMI 0 M X C M- 0 0 C 0 - 4;-' Cu

-EO L - E _ C 1. - _a 4---------- - - -1 -4 V-'-- '-----------------
M E IC 0 -C E M4 4L14 10 E MC E L4 ;;0 M M C Z 010 c C r C1 4- 4--------- - -C- -- -------

di 0 C 0 0 0 to v0 a10; ;0C0 x;CC COO 04 T , L' 0.4' 4 ;04 ;C;4;;,U
L L UL . L U LCL 6U L LU 0 1..AI 64 CC4; -LU -C) L3LO)UVO 1U U

0 u 0

u u u uU

. . . .. . . .. ..
U U U U U U U (.1 UULIUU U00 00 0c ooo oo oo oo oo oo o c



M UZjEAg U N Ek6M WUJV~fwj-nwrwWlJlrw~JkA ,' A -U'KK

00

c 1

C It
0 0

r (M CL -

0 0

-c0
0 0

0 r- 7 c
- :r C

L It :: V -

U U C W. L

c z
r: u - C C

in x. c C - c

4 ~~ C C L M 0L C-c >L Xx> 4 4
CCC >0 C;- - u

L.1 E e It L~n S C0 L Lo
In X U -M - -c - -f ?0:

.- o-1 0C N' -j C0 0 NCO C. wC to .0 Cr

u a > * %
.2 0 -- a E 3 -- -i-4 u 0 - a- a >x a-a it-a C- c

- EC~C 0 CL '' CV OL C- 0 % ~ L & > C E

u~Cfl) -U *uC E C '00 c- 0-0> - -0 *u 0 *C

-,~~~~~~~~~~~~ 01trd C1 ,Z IICf' C a -.- ., im U - - C - C
-, 'ci *O W----L 'uI ECc' *L00MMMO LmU----'- c-~r - n m- " - U -c~

0* 0 0~l *-Cm --- 006-0 *0 *> 00---000-000 0-00-!'(~.



LIT~i I AIA r lw P~J F%6 A

0

211
CC

0 I

OE L11L

f C

L
L "0 L

LU U

-) 'c 1~' 3

n >,

0 > . C I >••

OC - 0' 'L--nU
0 * C *0 L3 in'V C

u a;~W E EW -r I L L >
--- 0 "0 " " -• "-' --.

'E. : -- *.S e -- ,E--C --"--- 'I m-Z--- -- -,--, O >-- - . .. ,

- -- I , - E- > . .I - E E C - x O

- -- -V ® ,,,.' n 0,-- C O - - - -x .... ---- C x V -- e, x : ccxx

*- 0C .).-L 0 0C fl .... , 1- -- - --.-.C- > .

> *- c '-- -- - -r- 0

.* ' c : III ,- C - -- _

z o -o o 04v cIoo06 m0;m E*-
31-5- ' UWC~''1(NU-C f> > L'~ C c-600 E1001E0 c -I - -CXOOOOO -

10 7 - 0 0) # NO C L L L- - aC m rcuNu O L LW N6 0
L 10 L C ZS' it-W it.ag L t- a a to u - a- E51 00000 C

-~: Lo. -- r - SI L'' L L I-- C C x aaHi -

Z . x"C ~wC c5 ( :C xU ---- c--c-6 x C E NEICC C a- c C Nccx

Z - UU U Q .LttL rLLLL Z > .LLL L V L LU'0 DxSL> C

0 ' 0 0 0 ' 0

e'a



IEG 0

w e

c 0 v0

L >, 7,

c ~ ~ ~ ~ i - z
I 0 0~X 0 L. - C04

2 -0t - - --- L-

L 0- - Lt Ct 0 r ?S0I
- > :-

L~~ Lt- ~ i

C 33 3 m -t - - -M- ?L- >0 LL
- - - - -00000 -- - 0 L. 01 0 N>- cC x

Wi t 0. '- 0- >1 >-> L IM > -> >x
0- C --- CLE O O -0 ~ OL tititL 01 wit

at. L >~ 0I C; IL>M>L L*
-- C C 10N - x- 0- CL 0

.i0i~ E-xgxs -C C C t L E- .L EC - >6,
- LE t- -- 0 - r it CZ ) > > 0 0 0 - m -Z>

C 10--------01 0 0 0L CE 0 O OC L0 MC *a- C iL~ L

- C------L -0--- --- L-- Z o -- -4c c

B ~ c~ "f L iEi Cm.i ii 0 U -0 -- n----------------- --- ---- c O ---- c ----- 0c
>C---------- 3 'L--------OM. ~------Oi ------ - ----- C

)>>> 00- ) ) > - c >- 00- X >0iE 00C -L >OC C>O
0 CL a (M U ID-5VEU61U -05UUI~4 1UC .rLr>)L LiUC ~L L 00 'lx.C Z>> > L0 -C C> c c

S0.>0 S.L>~ x.lQ>Ol- ~ O0V- L0 LL .O LVWSOOIVL.LLt-WU :VILLLt LJC, I

- > 3

0 0 0 00 0 0 0

00NN 00 m m m m v v v v v 0 000 Ot %cc

c 04C4 0 04C4 N (04 N N .ININ. IN INNINN NNC4IN N NN INIIN NII NI III NNNN N N ININI N NIN N

C, m mmm m Mt m mr(nc.C" N N N C4N N N N NN NN C

M~~~~~~ ~ ~ ~ ~ ~ Mnl c)Mt )( nMMMf ,1



A 0

LL

L 0 40
.5 0

x 0 1.- 0

L 92 V)0 0 C,.
Z 0 t I 0 0) z

z' U l C x
L .L 0 (' C6

c C X -' - A A6
L 0 0) m . V; E 616 - C0
0 C . 1;C! oE0 - 0 > 61
u . 0. a) - M 0. - V L'1 v

-~~ ~ 0.- V I 11 0 L 0 'c ~
om oo 61- - L LW En W V -04

D PL IV- It* 01 Q. C A 0 L
Vo 1- 61 06 C 0. 1 1 E1 C 0 0 C

L u & .0 -1 6 - Uh VI L*-
oI in 09 in VI 01- I -0 .0

CC 0 E C ' 'a 0 C a) - a L 1 1

> 61 0L L~ La -V 0 CL E a CL 0 7x
c CM 0 U 6 -. 0 L r- 61000 61 L: IL L 0L- L 0.9

a C It 'I 40 6 A !l -; _ i VI- 61 VI Z. - - 01 - 6
- 61 0 to16* - 1 61 V C _ 61 L C; 0 -A - L D' V

0 CO . -0 C1 -6 6.6 CU 5 - . - Z1 - 1 CL " L N Ct1 10 L L - 'V Lon i' -- O X1 - 61 6 V 0 -91 0x V.. -. -x6
L4 -0 1 L *flIfC4 0.L Jif 0.% ~ 60..0- It..06 9X v W1...............
a- - 0 61 0 6111 * A- we 61M r-L- . LLL C-m l V- 0

4- - 1 C .'04-fl--~Lv - M61C C -M0-~ C-CVm V-V1 0) '.- V00
C EE M0 VI 0 - Cf--NIVC C Z1" :4 0 5 .10 C-0 11 0V 2 C11 U 0 L CO - .4

00 61 L Oz V L0 >C D-' u 0 1 ~ f >1- - ' 0c0 1 - - 91 0

61CC 161 10611U 4- 61611C. - C V0 CUo 614 0 >0l

61 4.A 6
L1 61 -1 - C '

00 0 0 0 0 0 00
N94 m9 v9 49 49 49 C9 CON 6 1

0; " 00 r, 0( 00( UUl00IS 0 0 P. 00 0(

o to 0 40 r- PIF, r f. WP_ mo m0 O 000000000----------
(' ' '4(4(4(' ' 4(' ' ' (4(4' (4(4(4 '(4(' ' '(' ' ' (4(4(4 ' ' '4((' '4(499((44((999999((444499999944444

49 9 9 9 9 9 9 9 9 9 94 4 4 4 4 4 4 4 4 4 4 A04 49 94..94(9 9(14 49.4 49.4 49.4 49.4 49.4 49.4 49.4 49.4 49.4 49.4

W~ k % - % A V



Lo LL-6m r- t- t

Lo 0 C 

o~r 0* cc CUO~.
-~~t - ' r- 0 0 O L~*
ot 0 MCI, 'L'0fl

-Lk C. 0 I c -I
-- tr - II. wUC *

Uu~ C %, Cwl ~
"-- 0E CC ir

(NO - VlU0I .*-
- -- - 0 - C!' m&

CL .00 to -l V) w U

-w -- -t 0 S, 'L O'' L

N 0-- 0% 0 0 m~ 0. cc' O~~
0 0 . 0 ''.-' C0- *r0

L~. 0. V 0 CD ll C r.I 'orN*O Cwr
*~ c-- ) oc " : 0 ICE- c-

En v c Z - .xi 0 -. 50 C- *'EC 0 VC-'O~

> C'.- C * - - - .CO

-C--- 0. -l 0. 0. 0.-- cL- 0 c
- ; ; C C C *m C CCE C -t 0)V 0 L0.C

-) CLCC W ca;, c'- L : *.LO C n -
to >-.. 1-C% 0 0L.0 0 00 0. -Il ur C CO w -c 0 L F

aLC L '' aX D L>~E -, L' UU 0' 7.Clv.0-OW fl.-

0..-. 1000 0M -- C------------ O aE5 '~ Uc~0
C-''u -- 0 CEX> T 40 10 In~ ' ~ - - CC0 A .

0 0.~x M-)> 0 0V *V QV V -- CCE i w - W L
SC->)-- -L L U VV L VVVLUmfl UC-> 'sV' -' tmcC(E

~~~-T 0 -VL S L n U -- f -0- x -Cu CW0~.~.~C. a, 0 C
-:t 0SC ot x >iC0 LC L ' C L V .5- CC; z L c ID X8.i~0' - L'O -M
M C ----------- C > - - 00 V V V .0 0-0O0- c-*0~ - -~ CC ~ w * -D 0 0C*

0 0------ 0>-- C L COUCVOCUVWLC -I - > * 0 0 CU1 2 -C -r00 C4IDL L-------- - - - 0 L L a L 0 In l CZ 0uc em Iss W C0dcc
.X op 

0  ~I I-GC 0x::Z------ ----------------- ' LL'08, LV C El U c ID mC 0 v
LCv------------------000-- c CC c' C- 0c g 0Cifl *-c om -(N

ML -O C L0 ------ V-OC C C C C L olC cc0 L' 1)1::: 0-. U.0 VI

C C 000no CC (4x~C.

C. E. L

.x ;UU U U UU U*U U.3 ) 0 , U.UZ



-W P 'o W (N(4~ f'C C o mD t
CD~r 0 (P r-lc - *0M-v 0 (cIf

cc - t t cLnr w 'a c6'4 0 inw *ou * I'
00U1- 0. o- v-0 0 v-

C4M-( Qn -0 c 0 C4 ol000u -Sly 0
0L~u * 0 *OtcMv I-) 11-0 rC' *O-o O-n

F00O- -Sul 0-acOc!Mr ID it0nm-l

0.~' V 5 *ooio *00 kn*_rv-C ly -r-in-
cc N *05-0muc..*0 000-i;inc*

WIT' wOomlo *in4 v-oO"c * 0 tq-loq
0 0 r -c 0 * T - W -C ' C*W5Il, ro -0 -0 1 W .

OOO,- ler1 . 1- *c10 O0t t -f 5.Uo l01o N,:
L11V Mf'- C-0CU1C O)MMlknv,0(!ln -momj D S: c 0
o- f c at 0'lO . 0 *Or)cc C4 -'V *qri *'") fV cc

r-Oy 0' *0 *-O010 N CP C ' *(-O uf- L C-C c
tD (D O m (~~0C Il o10W1 *CM'1VD o 0 -0)

C! V 7 0 0 M.'- l 0 0fvif;ID *Cc (6 0r -ca I- C
I--Cr- *Z- 0wu'- 0" cc m cc w> CZ CCM . ow.

Vm ;;4cD wo-~ *-l( 00inON t" Cl01C(C -l L -C
,~ 'a -O:-- 5- *"r-m0clel *C'5 *ttU'- U -1 0 Cv . 1 1 : c ,

~~-ClO lr C t-N 55 0 -5~ WO?' -m k u c CoE -
=' 12,Qc o q C-- -o~vvC'0.~sn-c~.- _, 0 m frV C

al Uc U, ID' m lmlZ 00 U C

. O1'I IV010r ; -l 0NO C 0 lI L VI f0O-N 5 P: m m D010U -'Ul- Ol-0 m~ c' UO 3 -LM -0 _L 4,

C'! ~' 00 0lN~ N ;0~flf- V0 V-U '0o 0 N00 L fr. -
tV' 'T' M01CI - N - ON .- 000%Mt *-C S'0 - 1 0UIl C 0. c-

tn c t0 -lg C .- aN *S mmiOU10 *- M *-r--oo-D E~..* - U X -X a-L~ 0 cc--c

o W.- 01 -C! o00 Iflqc 110 -fCN S L V 0 0 E Lx: 0

Ul510 C. 1 .SC'110l4.0 *5W 00110 S--C U r) C- X 0 C CU X X -
-1 4 W-000Sf - Or-SOf- 1'0 0..- N SSOC0 0 0

0110'-~~~~~- -C' CY 01l0 *r- Q0-10f(1 CL'u - 11 S-+C *.' -- 1f-ID9 -f0(l 05 C4101l1 *50 LSC L~CL- 0. 33 O c- c O6 C lc ) In, 10 5-0C 1*CDDOWN- 0(1r-001 0105 ;c,* 0-'0 0 a0 -0 -~0 -0 -110 -
inl N '0Cl *(N0 0C(0CN t-N*C 01, C L SW.' U *- O3 -OCN INN v1 1 ow
Lno = o w * -C w oO-ow ON *0'c.0mmo rf-- S0 1' - L.0- U CUS -o V U

ID -10 I0~NO~fl( r-'~ *0O!-lt *f0 -- __0 SU DU '0* I'_ 0 SL L -,C fiiQ ff
$a01111o 0- 0 'of- - C4 V 0 40 W51 *D0 0'D LU.-V C03- m- - CC-3 U- Q C c c

Of-O m ,Mw(Mow g~SO0U .01 Dff50'1 EUU .l 0 0 S0 c. -- 00 s 0 0m- C.1'-0 1'-Y- f- *O -0-r-ni -01 do ' . 1 *'u-i0C"Z C s m c ic c c- . C-Z.. .
%.0C11f !!!(m ( . N - 11ID 0-0 -to 0 M -0r- - 0 V s *. C 3 1L Q Q -LC - L :S0U L - 0

(NV 1' N00 (v *I V 1 D OY l U - C C t-

0 0
% FN

u 0 u 0 u u u u uv u v
Mv ~ ~ ~ ~ ~ UU U U Inpt UUUUUUUUUm , 4mV )0r w00 C4mVL Wr.ID00 NelVL

o mm (f 00 0 00----------( ( ( Cf11 ''' q y qq i~n l1g11
vvvlq wvvlwv v-w lwvv ow qr lwwvw vw vv wq

mi'C'C'Ce'm m A' CCC 'CC)' ' CC''''l'''~t'''

7Sv



O >

E L L

0>

Vo - r -o .. .- •

.5'0 f: . 0 - U E

C3 * --O- 4 E LU -- > L -- >> C;:.- J

LL > L0

u it~L 'E x C . .. . . . . L c

0 L> ,
S1"0 , L C w

S- c CL 0  E x00 0 0 0 > C > C E

i.

. L LO L E
in U 0 U U: ! ; U -F

L0 C 0
L -u ---- EI

>, 1,0 ,, C,) I-, >,, >,, >,} ;- >- -" L r
•P , ' (. > . - .

fo L 111 11.11 ! ! K - ! 0c E E 10.L



> E;
x

w K.

> Im
L tm 0

L. L 0 x

V 0 61 z c u 10 C
C C ) C L t'

. 0 >UP Q- L; : . C E
=- C! O u c o m

?, 2C 4> LQ u ..
-E - -) > -; E mZ K

-LL C 0 E i C , -C .
5 CC( 0 AE

LW -x C tm ~ - n E C L; EI N. -

L. ' 0.- C >- -0 CC X C .

CI c- 6 >>L- -E L~C LO 1; 160C 0 1' '0 E> -- L L L 00- C C-. C 0 CM ~ - C'VU ' > !C O
EC 0X) LCMCD E 0W 01 00 N 0 1 N O C 0' ' O " 0 as

C. ; 0 1C cU > >--. 0 0 h- N:" 0- -
CL c' ' u6r LC L.............a.-r * -- 0 O'NX -

CN OZ .C . .X - . . C C:: 0-6,6= 0 0-C O 0' C C)

-~C 0--EK004-- to-C > C- 0- C - I*-C;~C ?W NU -

LW C E2-~> 0;~ NPC >-- M-- 0 0 - E-- 4'VC.-W -E
C.-C U C>>L 04- rcx------------ ------ - OC. CO- *.C C CO Im o C; *;KM

- V C
C 0 C

00 0 0 0 0 00 C
-- CIDD

00 'L000
-0-n ~ O O - mO 0- ~ 0-0 0 O m~ ai -rir

ct~cw qq'w yq yw m~w~I~w1IDID w-,- ueID D -
mM-Wmvvwwv w0 o om w 000 o wu ,,trr~~_ ~ lco -,

Me.1

~ ~ p~'' ~ ~ -.-. ,.p 'P*,~~ ~ 'n % r1vA



iL-ri-n-w a -rS -Rw -- - -61-.5WYW-.w"tY" IYIIlV-.-Nb, -rLJV -UNVXIJ~ L 7 lWvvv.

0 1 L
LI

CC E

L L~ O->
7 - t L-

L a

c Cl - C L -

L > L. c -'L C--
L.- m. 1 r- ' >. > . C-

0 - 'C -

>l - L E >C L'a

-. - C. in C L - ,

C.'~~ C. CN .C C C N-
C'>'f fi L > - i > N C
r- ->. > . C,-- 0 cBiLEL E

I c n 4 - L LD D- Z, >.- Vo > > a
L' LE 0. CL L C z. m~ c c >

L'I Xn c 0 CC C E CL- ' -LE .

C V ->L
C'-' '0 C C t CL 7077MC N~~7 aC

C)- > t ' c 0- E. D.~ z - C)' x> --> E
CC. 'o 0 x x 0 cc c> ;V. cI >1C. C > -X c mi '

L 1 . m LX 0 -L- 0- E 'C L L a,
- -. -I - C u xUE

10 a- C 01 ClI >u - X

I *u -0 CC C- 1, u C cm6-I c > hc >c c -
L~l 01 V0 D 7. -'. uCI -0;)-E

y'C > C x C-- - L,4 ) ) - C--- C; , 0 W' 'X NI- 1.a1 U-1 0 0ExC-4 - C.

x V * - - c" C" 4 L Z NL C- . ) 0 C : C C
r6''4 z 0al: rL 0 00 0) . L 00' El C~ C - U'- LEE - C .0r,

~~'U l'g~ xC - CC-, CC L- L+ --- 6M -Q -C C ' l C CC r=E061~ ~ ID * rx-- - 0 O~m CID01 O - -L 0C' clI CmO E

C .'' C D OaV c a C O' V 0)) r 0 -C0 C ~ C f 0 L ' u6 - -I I -E ) 3mcc 00 .
CL LC UX LI C IcC .0 zC 'S L 3V) uC.C D0 L C il C- LC L LOEC UC U LI LI U L

E ' 0 U

*00 0 000
*~C1 In w C I.

Ju u U UU C u uU CU uC c u U

010~ QO Q ~ 1 - i W 1 -NNN ~ n 10 L C
M O 0000-------------N omozoo 0000004DOW

Al A~u, % % y A~' .. A .v I I I ---



-^Uxr6I

III) x

CiC

> > > I-E mC

)f X -L
x V) C 4)

y ME>>.> L C CiC
E XX 0 .M L a; ;

C CC LL L. (3 . C V C
> vy (

L 0 C Li C C x

> Cx C

>i )~ 3C C

>C0CC2 - X (c t0 C
C >--------- 0 LC L > > -m i
E L> .C >>U - L x ) X C 0- .C x

0 LL L L In L 73 C fl -* W 0
InCL i A IC - -- 10 0 L V

t"f 0 C .M L C V: U* S

0 I 0 CC -U Cx x

E- )> - > > > C C D 0 C) 4 CLV -- nD In m r cv
ir x ) X X L L L - m**-Z,:..S.. 0 V0 C C.f
C- CE ECEECL U C6 C -- Vc 0C O .0L C

-- . 0 > > 0 -- - VC x- -U> %

L ;,6;50 >X *; - '"* * -L *P- 1 )C- 0 x L 4 tcC%
4) >C.0x x- C> c E C rC- *- x +S76 ml- io V0 C

V LZ >> C >ZE0 - C E CL- 0C V CC 10 >. L
a IIIL L LV1 -L C to 0 v-' C00+ L C C X 0-U

LO0C C 0 D4 cXi .00 f VC-tC - - - - - - - -cu 11 E . v v V C - 0 .C-

;x L.--- - CL L M L 11 V C ~ -.- LUC D- U CL L m C C--xC v > > > >>> . LC.LC C NXC - C - 1- LCC 1
S xxxxxx U %OXO OCC~C E CC xCX >0o 0 xL -C-'CloV

'a. !EC!!!!L - CCU .9 fEE --- -------- C 3IX- VCU VO0-CO ON '-*CCCC

0) C sC .CrxC 0 m 'a 0 U'--UCO(M L C *CItCc C 10 L 0 LO0- xx x - .- X X
-D cbi30 0--',Z IE x S. 0,' n I XV-nw H ~ Ci 0 I L It VO > 4D 0UmNS..a

In ---~CC L m>ZUx-E-- C; -C ~ X ' LO - X 0~- P 0 -'-; "--

CLCLLL .0LC r, X - -- EUCXgICCMVN Co).CC -C -C E C CCI~lU
0 i m o6 w1 0 1 0 1 00 C:;, 00~ -OX 4 -6"L >0 0OL .-- - V.-C----------

V----------C;OL 10-L 6VC C C VV X > V - L VL 3 LL-IonL Z V0 10110VVV0.
EC MccmmCCCCcqC - 0 L!--C-C LCCC C-- 0- 0 0' LLCXXC-CCCCL

Ox L L L L L LU L o Vx I.- - 10 1 -'U X X- XX X X 0L C1V0>. L C)x - 1 V U CCItxx x ItV

> E 0. C

C C 0
In Vo U inIII-

o o 0 0 0 0

U 0 U 00 u00 U u 000

m UWo-~i l I W W S W ~ O 00000 000---0-cm w m0 " o r- o -Nm o e m -mm m tc A

to SI' w. / 0.P ISO *j -w- w S -r r Pf .P -r -I &M

- - 's 'q - ~ * - d ~ S.CAM



c LnCu

- '-E

- C V) >

)- xC - - ..

Z L'LE ' 'C .C
C.' >> Q: 2-C V LC o

L IT- SC! C L
C:0- C .>E

c- '0 'V4 *xL (3) E.! 0 -

C~: ' V C * 0. U L,
D ' O ' E X Z mC > - .> >

'.A0 LC4 E L *C W1 L EL > C
E ;, ' a; U-a. 1 - - c . -

0 M EUL c' L - O.' -ZEEE >
'C' a)C E ~ Lx >-->->> >

u 0 0- = C L *ExC. - >L -

(n C4 - C C, -( C C E x > L - ~ S

Ll 7, 'aZ " 0. -f Z!00'.> -U L EU X ~ ~ 0
o-34 > L C. &r'c > -. 0 V)> >0. EX E5 hi a~0 0 '-' ac V E . > C L

' > -3 -0 > D--f V E CLL .0 L CXO L x
v M 3D E : - - -C M' C C- . CL C).>X= X

CD ' >;' - , + V.,U '0 l> . U EL 'o .L Z> > .
x :0 - +C0 . > >-m'f~ X>X E X U Q 6, LL L

C~~C .' E - c' - 4. 0 0x' ' i C C I - '

>01 E0. EV L- - Q.. L '~ . CC I-C > C XC X CX XX
XC U C 0 C L 'L ' EE >Z5 C 'c 0- ES LEX.I Ef E

M xO V- OCO L - -4 *0 - E.. U >'- 00)C ol c- S E~~~~~ E- C *U 0155 ECu .0 -- ''--E S*L -- - -- -

x x L - > 0 > C 0 . L L M Sf 0 E & 0 . L- 0 C' L .

CD - >:: - C E - -m 0 c C 0 - 110 ,' 0 :I' - - C D E D 0. S CI M L L C C C C C L S L L '0
049 OOL >Z:- C0O C' > 4DL'L- E1 C NOZ !0 L 0' SZ E E 0U0 0 00 0
W--- L LL 0 C L 0 fa- C-0L L L-L L'C0 m' (D - -- - EE E E-E

L - C 0, C 0 ' CEu '0C > 0 U>- -0 0M OM~L 4O C E E EE M E M. C
>C'CU U. 0LC 0S OV0 0 M0Z MUC LV L CEO ,CS 0 a 4C 4:5

r.vVVOVXL 4)> - C 0> 0 dO)o U 0EV> E -SVV >OV> L a' L'0V 0.0.l .- LL L U UOU L U L .LL. L
LV 'C 5' , v

L 'LUS V

0 00L'C VV

00 v 0 o w0 'r 0D 000 ' ' "0 C4mvt %-M00 NMw0 ,M00 mv I n

0l 00~~4"~~~ mrUUUU ~ ~ m 0Iv vI 00000 0 ow 0w w

Y ~ W lb1 IC ICv1 - v r~



In I

to C

9, x - c L. Ei
E .?L > .C 3 z

> : L 0 '
or L-L C C

>f >: E - 0 1 -. S
-- L. -O L *

E > >..! 0. ro rE C C - x
x > . L . x XLL 6- I- ft L

L LC E a 151 - 0 0 *P U
- l ol- > -- JC - r c U-- -l ->

> . 0 > ~ C uX L4 Ig) ->

L - 0 C CC I -Z ic *0~

CI0 L -V1L 01-" ~ '
L.-- - m C- 4) f U E

0 C>- -:- *. .- L, L -,
>10 x~- 01C~ -. C--

> - > 0 > s C C0 -n C Z-L. C Q
w a. ~ ~ * ~ -f LrC 0CEC

e~z-u 10 LC EL.-~- C rL L. C..-eE a -- LL - I- CD aC N~ -CN0- -

x* 0 .CO~ 0 0, 0 5 E L E L - C
LL. > > 0 ;o 0 CL - I- r V I C *"
u > LCL L 10 0W -- N m. L C - CL U mt ft) E
IfLL 01 ) z LC L V~ N C0 c z 3,01 0), >5 d;mE c

.E U) 4; L U 0 0 0 0 4; C - -0- zz L
0 0 . L' D CC U) W -- C1C MN CL:C X L C-C

-)- > O-d. 0C4 0 -Em 0 : 0- 0
4)JZ =- > x > xUC V ~0) Z '-( - 4)U * - I - C x C

X X ;.L L X EC c C c~ 9I ' U - L- L Z: ->
E E Q U E E E 0 c-)0 uC -- L Z .- D 0- OU. -a- -E-L-

--- I) -L 'c l- .C 00 > or) cu- C C

EE Z C M CU CL Z L 3- :0 CD m - cV 10 CC L 4 t t
LL L L S - V) - L 2 0 a L W C W- r-as opo-V -0t

._00 I - *4'LC0 q C - -U -V EL Z9 C 0 0 E1
'o * - *--- ID-. CC -X CO L O X 0 - - LClW

>,-- >El 4 CZX C Z L L U 3 x5 L..rLCL .
>->--. 0->-s.O 0 C 0 Ex X LO 0 0 CLW 3rC-. x -- - L

>.c Z X.X >EX >-CN - E - -0 0.. L 3 - T0 V .- C -- '- -
xEEuL >- I-E -ES 01 ; C> 4 0 CD -0 0 'D Z-- C : EN0 E0>u

--VW - L USV---- UmVC.-x S fC 0)5 U11 M E xrL L ;
XCNCZD ~C>0 a CCC cO w . 0RmEE EIC U -10 V'r- N aM I E -I .L L -L L -0O0a

0 x, E L C- Z 0 --- D 0 0 0- r. V n C a nU3- 0 n v 11 H r
Q)E L- L - ) L -0 - 0E 0 .0 - V 'C 0 -50 0

--10- - C---------SN > > ~ -0- U: .C 0 n 0.I 0 -rL 3 .
LGO Z50 00 C C5 E 4)C-m-C. - - sa 0-0: -- C

L9L L C L M mL 00VV V C-CC - 0 > > -' X C 0 0L ) C C :W %1

V) -. XO E0 0-aa 0rC
A; 0; 0V C) C 0M.i

0 L E C CE

rl- r--,-.p rlr -r -P r -wwwch

mt, C.

MrIM mg~gg



L
06 0

c 0 VI
m C -O

E 0 ; 0
L C) L 0 VI

LI0VIV 0 0 ; C. -*
L L M I cc E C- v

VIC C Z - 0- IV .VI - - N L. L L V USVI -

0 Wc m : (o c 0 *0 0 CT t > -- 0 *

4: . u c x a; C L --

> LV 0. fL VI > L >I N.*3 VI- -)

o ol oT 0 0 y V U ;X ; X - ; - x 0 31 0 -0-- -- C .
U-I - U C CL L CC C C : C :: C V) U) -3- - -

0~~2 7-N E ECV - V- - 35 E -E -E 0C, )- 0-VX -0LV- Vxi 0- U C - 0 X I XV..3- X3- 0 - C rV CC VI -
0 C;--; V 0 *- 000 r. C ='V VC 0C )'DCO D VI C MC'U % CO-0 -OC! C L 3 rI

4, EE- (7V U NV U E IU EC U EVC U VI NELV C 1 E - *L -
a- .CP 1 L- L fl.- L *. L. -OL- L C. LV -L -- .O0 .- CL c 0 Il

CLE L. LLL > -- -z n - mnO Z-O D ) - 0) L- - - .-. U-I 0 PL C~5

- w F 0,O v to W X> VIVM--VIaU-- .- zC U--MI - C0-- -
- - 0 L L N-C 0 *- -. N' - -- VIV .VIt -V- . N

2IVc r - -r -::5- V -0---N-McO-VO- - 0 u XU V. 0o- > UL-10'10 3-V 10
C r 0n- L : cr.r-C ;I- 6- ; - o- 1 0-- '0-m-uCr o-C %

C.. '. C VIE C n0 0 4, OcVVOVOVOV 0I 'D. -e- I 0 r L C- c c=VI--
VI U.0C - (00 U U u 1 VL U U 10CCU'0L U0 L U U r. Z- '0 (_ 0 ME V I L0-S0 U L

- 0 > 0 0 %I6
V0 C U 6 -C

0

91 W~
N N - N (u eq Mu u in

UUm Irn 00-cc 000~r UUU Uoor 0001( l- ttt m ;(mwI ol 0 %
V I v-W r W W I M n n 0W,0 00 WW t 0CZ 1 r- N - NIr- t w c c w ww G a m mcr m0, , l

W a,4* * a 0* 0 d m W C W * Ww wcc c 00010010 C CD cowiccc cgom

r) ( M I MA C A A ACl)11 1111 1 r)M mm mV) M A 1 AlA AA AORDral A C m m - C M M Mm ( M m m 'U

% %



4 -o

C- C

a -L z

a: C- E-
0. ; - C '

V S. C 'D

0 'Vc -

CL 'C C

C 4- >

-l r ,

U, 1 - E. "
C) V0 IV m C EO-'

* > E D Q.C x

tm - t.- 0 0 Cl Cc LIM- >
UE > C*0 I' *~ C> D

-~~~ 00 E -C C , '~~
1 6-V - D- 0 E '

+C - V C; a a- L0 C 0 -V '0 :
o~~4 L C m E~C ~CU- W N C

*-. 0 0 C 0L 0D D- oI 7 x'V '

01 .- '-4 - - - 014 0 0 11: C'- l.'C 11Z = ;.- -- 7-I INI L -. 0 - 1 1 a)
*- 0I * 3 w L-lU-- -C O O . . 10 DI-DO' CLX

In 0 C - 3r f > C > Ln E, E L' E ~ -'0C00 *' -,
-0 - 0 E. VL 1 0l It C C C 0 -'V. X C* r

0~~~ 0 L. LC0 0 Co.- 7N-;LC- lf-
co - - --C -- - >- - -l -- '40L

U L- -0, 10 0- 1. 15I C .'9
L C -C- - V* U - O---- - VI- IVE > L. > x IN - - 0 E Iw'
o~- 00 C L. E ;. CVILin- - -O C C - V 0'I 0cL

r-"U. . =I C- 0 L)C> W)U 0r 1 1 V O O CV III- - -C
L- C, V) 0L U -p -. x 9- 0O;; F C U C:Z- L - It

CCL IN- V -10 10 LWIIC VI C - EI --3 U ' 'LLa C --

4**' 0-0 ---------------------*CC --- C CC C-VII--Q 0 -0 C I C

L ~ ~ C- VO--------------- * OCC VI IL N O-O GC --- O El00
CC-C -C- r~-C-- -- 0 --- 1-I -CLO L -~-U ~ ' VI ' C C--IV~C C~ CO -LV LVW O01 lC~L CCO ' - C -- CCO U C 0~C LLC40
~~ L C VIL UN- - C L - . L u- CinCC C V C ' C ' C ~

0 0

10,~ ~~ ~ 8 01oC 4CWi or ; 4 k -0 qi . 0 4mvi 01 MC 4C

01~~~ 0(a o M4 01p m rm mnvOMMIwooo c~tw



L L

U > >

x 0) E ~ 3
E m x - - EU U

>L L > 0
9 > > c L I'- -
0 > L f . c C x L. > -

L U V)U L. 0 0 c -
0 r 0 c L E -. -

I L > a ~ 0 ~
- > >>> x >) > -1 - -c

c s X- X XX > L. X xL v L--
Z0 Er 0- - EU E ~ E LU 0 * C - U *.

CU L L C >X- V.~ > !, r ' 0
0- L >~~)1 -6 07;r.-cOE U 0 E LC CC 75 L ;c'U cI

x- f. >- >UrL ) .~ 0 L c 0

U c L m . m UU .'- .1 .1 .- . . .

>0 W>.- C - U C
C7, E - > u -- - - - -L > 0 C L Z
w V L E > xx x xY > C 01 x a, x (D - >. c

e* U E E 30 U 0 E c Er - L -- -V - U 00
LL -- - L L -L E C -

tC~ L Z> L > > U >TLL L EQ ~ * L -- t .>U~ t> Z) U .L LU C L > ol tv r- L. m
mV) -'0 vi L U) 0 0 0 7Z - c

O - L 00= - o- - * 0 0 x zL L> XC > > > >> >U 4)f- > - U' C1 ->~ *L L
CL 1 EL F f XX XX X X LL L x c. X- .U * cL ~ C -
>> C X UEEUUUEEC U E E ~ EC>C) L -- L- L * -
>---------- -;------ - - L m >' 0 0 -.- 0 0 - - * --

L -0 L.- IrO).>0 0 Z L L CrN -. C > U ; - 3 L - -
*-Ur 0t- 0 OL U) x 7-U U - 0 r> -L i CI UL- . , c1 -L C _ 0- - 3 -

-LQU EL 00o L Lc> > 0E 0> Q~
0 

U - 0 U ZL L L LL- -0 -L IL-0L .
x Z xu 0L L Lf-VL. r-- L L -V - L In U7 - ~ U 0 L C C LO M

> C C X LO 0 1 L L 0 OC I- 0 Z;::!: '!- CL

U- U , - r- XVU CrOCt U -L- C. L. -
> V V > > >> >> L > >C > C Z- OC 0 EX U U L- -

30-U . XVD xxxxxxxu 3 X-3) x 0- E EU-0U -C.. ~ 0 E

E E C L-----------0 E -L -0 -U V C- U-4-_4x; .Z L - L cu L E L
X3U L 0 U -V00. X CV 0 D t 8L >.0 CC r7 U UP "E E* U CU C--L 0U a 0- 0 L it
c0 U 0-. 0 cm 0 0-- " r- 0 U.9'. LUE E i C 0--- , Z E -En' Cm -0IIfn- 0U

0 .0L.0.0.0U L.- L IMCL ;;0 -r -- mo-n- LO U----------O
LC00CC 00C (C LELL L 00 0. C >> 00 v UCa UO- V O 0 - - -- 0 D6 0 -- - - -

EU E -U----------£ - -U-UC -E -- U C - L CE -W-- C4 ELJ' m- 3- ---
EK U me LOUUU U UL E- 00a- - C00UIM - C- U 0-0C U - -- LUUC01OI-C

OL0000 O 60 U UUU &WCLO. CCU UC'C'Ut)MaLou L0 01VtI-m-t- -C UL LU L L T u.-

0 0L

C40 Q 0 a.0 0

00

C- r-r o c c0C M I Cmima
08C88.',oo oo00 o cc _c v



00

>

c

cS
cN

In
100

c. L.>

C L NO

E L D = -W
L.LO a COOL,

L. 13 10S

5-.

-~ ~ -- S 1
m v i 0 r-a 0 0 CVv )0r

0000000000
w V -v W4- 4w.' I

- --



APPENDIX B

ABSTRACT FOR DNA

DUST SYMPOSIUM

S

V.



Three- Dimensional Effects
in Dust Clouds- A Numerical Approach

Mark A. Fry
Science Applications International

Three-dimensional numerical simulation codes combining minimal diffusion algorithms
which are exceptionally fast on today's supercomputers have been used to investigate nu-
clear dust cloud scenarios. Results show persistent multi-dimensional effects for long peri-
ods of time. Conclusions based solely on two- dimensional(2-D) calculations are misleading
and sometimes incorrect. Modeling of high explosive dust cloud scenarios has also been
performed and a unique high explosive and numerical simulation program for dust clouds is
proposed. When more than one explosion occurs with proximity, multi- dimensional effects
become important. Separation distances up to many fireball radii produce highly complex
flows which result in asymmetrical dust cloud geometries. Even separation distances less
than a fireball radius can influence-cloud shape. The need to perform parametric analysis
of these effects has led to the development of a very fast non-diffusive 3-D code, FAST3DD
with dust entrainment. Pertinent aspects of the physics modeled will be explained. High
explosive dust cloud simulation provides a research path when combined with numerical
calculations can lead to new understanding of entrainment processes and cloud develo-
ment. Improvements in the understanding of the dust lofting mechanism have been made
with implementation of a turbulent of a turbulent boundary layer model for use with in
2 and 3-D codes. Multi-cloud experiments with HE are proposed with direction from 3-D
calculations. Spherical charges of 1000 pounds or more that.can be remotely detonated
and launched into a proper configuration would be used. A sample scenario has been
computed and results will be shown.
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I
Introduction .S

This report describes the results of the one year feasibility study of the Dis-

tributed Explosive Charge Array (DECA) concept, as applied to antitank 1Mine

neutralization. The DECA concept was proposed as an area weapon which would

have the maximum blast effect for a given weight of explosive. The goal of our study

was to substantiate this claim, by detailed numerical simulations and blast exper-

iments. In the current study we considered DECA arrays formed by line charges

of explosive positioned with selected distances between charges. The simulation of

the blast wave propagation from a multitude of finite length explosive chargres w as

done on a CRAY-XMP supercomputer, using a fully 3-Dimensional, time depen-

dent numerical model. Parametrical study of the maximum pressure and impulse

dependence on surface density was don~e for DECA formed from strands of Prima-

cord. The formation and propagation of blast waves from the DECA was studied

for arrays suspended above the ground, and lying on the ground, with different

spacings of the Iremite or Primacord charges.

Experiments were conducted at SRI International remote test facility at Corral

Hollow, California. Experiments were done with full size DECA arrays of Iremite

or Primacord explosives, and were designed to follow numerical simulations. The

experimental data was used to verify the computer simulations. To illustrate the

effectivness of DECA against antitank mines, in two tests MI-i mines were desroyed

by DECA arrays, suspended 25cm and 50cm above the ground.
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1. Numerical Simulations -

For numerical simulation of the blast waves of complex structures generated by

DECA explosions, we used FAST3D computer code. This code was developed re-

cently in the Laboratory for Computational Physics at NRL, and it solves unsteady /

and fully three-dimensional flow problems, with good resolution of the shock waves I0

and contact discontinuities. This code is vectorized and optimized for the most

efficient use on the Cray X-MP supercomputer. More details about this code struc-

ture and the numerical method used are given in Ref.1. This reference is added as

Appendix A to the current report.

The purpose of the current study was to achieve levels of overpressure and

impulse loads which cause collapse of the antitank mine casing. According to the

BRL study (Ref .2.), published in 19S3, pressure levels of above 2000psi and the

blast wave impulse of above 950psi. sec will cause rupture of the M-15 mine casing,

in the area of the central fuse cavity. This datum was taken as a reference point for

difining the range of explosive surface density able to produce the load needed to

destroy antitank (AT) mines.

The size of the DECA array was first choosen to be 4m x 4m. This is a relevant

size for potential applications, and it allowed us to estimate the magnitude of the

edge effects (nonplanar relief of the blast energy at the edges of the DECA charge).

Later, it was realized that the edge effects are small at the time when most of

the blast load affects the ground, and it was decided to study arrays of 2m x 2m in

order to reduce expenses of the experiments, and improve the accuracy of numerical S

simulations.

In order to assure good resolution of the blast waves in all spatial directions. all

the simulations were done on an evenly spaced computational mesh (60 x 50 x 50).

The linear geometry of the individual charges was chosen because of the simplicity

of its implementation, both in experiments and simulations. Only one fourth of

the physical plan was simulated numerically, because of symmetry considerations.

9 io



For a typical simulation, at the time t = 0 we deposited energy and density cor-

responding to levels observed for the explosives under consideration) into cells of

the computational domain, located along straight lines and evenly spaced. Then
an inital value problem was solved explicitly for the system of three-dimensional

Euler equations. The pressure, density, velocities (in X,Y and Z directions) and
energy were recorded in the form of binary arrays of values for every grid point
in the computational domain. Because of the large size of these arrays, they were

recorded only for a given increment of time or integration step (usualy S times per
simulation). However, all physical parameters were recorded at every integration

step for 144 points, located in the most relevant places of the computational domain

(including the points corresponding to the location of the pressure transducers in

the experiments).

For analysis of the complex three-dimensional flow field developing after a typ-

ical DECA explosion, a package of graphic subroutines was developed. The plots

produced by these subroutines are demonstrated below, where we discuss the results

of our simulations. Here we list the various functions of the graphics routines:

1. Contodr plots of X-Y cross sections of the domain;

2. Contour plots of X-Z cross sections of the domain;

3. & 4. The same as 1. & 2. in color;

5. Time history of pressure, impulse, density and temperature (or total

pressure);

6. Contour plots of .the impulse distribution on the ground;
i. Graphs of pressure and impulse distribution on the ground.

The first set of computations and experiments was done with Iremite explo-

sive. The surface density of the explosive was about 2.6kg/r 2 . Figure 1.1 shows

a schematic layout of a typical simulation. Initially, the explosive arrays consisted
of nine 4m long lines of Primacord spaced 0.5m and placed on the ground. Be- .1

cause of symmetry, in the computational domain we have 4.5 lines (the line at the

center of :he array is cut in half by the symmetry plane Z-Y) and the lines are

10p
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2m long (again, physical lines of explosive are cut in half by the symnmetrv plane

Z-X ). In Figures 1.2(a,b,c,d), pressure contours are shown in the X-Z plane for

the blast wave propagating after the explosion of a 1001b charge of DECA explosive

formed by nine 4m charges of Primacord. The pressure contours are shown for

t = 0.13ms, t = 0.30ms, t = 0.49ms, t = 0.78ms after the detonation. It is notice-

able that in this case, because of the 0.3m space between the charges, the load on the

ground is not uniform. Also, the edge effects are significant in this case. In Figures

1.3(a,b,c,d), pressure contours are shown for the X-Y plane (the ground). The max-

imum pressure in these plots is allocated along the lines; although this maximum

is moving along the ground in time (compare Fig. 1.3b and Fig. 1.3c), this is not

enough to issure an even load on the ground. In Figures 1.4(a,b,c) the contour plots

of the impulse on the ground are shown for t = 0.25ms, t = 0.50ms, t = 1.0ms, after

detonation. The maximum impulse achieved in this simulation was : 1500psi. ims.

These levels were observed directly under the lines of explosives. In the areas be-

tween the lines of Primacord, the impulse is around 450psi - ms. These areas of

small impulse are w, 20cm wide. The blast wave contibutes most significantly to the

impulse in the. first 0.3ms after the detonation.

In Figures 1.3(a,b), graphs of pressure, impulse, temperature and density are

shown for the same simulation, as functions of time elapsed after the detonation.

(The coordinates of the station where the recording was made are given in the third

line of the graph headings.) The station coresponding to Fig. 1.5a is located under

the explosive. That leads to very high presssure and impulse. However, for the

station located between the lines of explosives shown in Fig. 1.5b, the maximum

pressure is only about 1.Skpsi and maximum impulse is 500psi. ms. Initially, the

uneven load distribution was not considered a negative factor, since it was assumed

that to destroy an AT mine it would be sufficient to produce a very high load on

part of the mine . Later, it was learned that this concept could be applied only to

AT mines which are activated by large pressure plates, and it would be inefficient

for blast resistant mines. For this reason, later in our study we tried to get more



even distribution of the blast wave load on the ground. -*

Let's consider in more detail the dynamics of the blast wave for DECA. Simul-

taneous detonation of a Distributed Explosive Charge Array formed by line charges

of explosive will at first lead to cylindrical blast waves in the vicinity of the charges.

At a later time, cylindrical blast waves from single charges of the array collide and
after multiple reflections, a pseodo planar wave would form. Since the main advan-

tage of the DECA concept is the use of planar blast waves to efficiently produce

blast loads on the ground, earlier formation of the planar blast wave leads to in-

creased efficiency. At the limit, the distance between the charges could be so large
that DECA will not produce a greater blast load than single line charges of the

same weight detonated separately. That will take place when collision of the blast

waves from two parallel charges of the array will produce lower pressure than the

target threshold. At another extreme, a large amount of very closely spaced lines of

explosive will be difficult to detonate simultaneously, and if the line is thinner than
a critical radius it will not detonate at all. A feasible DECA device would have

parameters laying between these two limits, and one of the tasks of our proposed

second-year development program will be to determine the range of DECA param-

eters where this concept is most effective. In our current study, the main task was

to show the feasibility of DECA, and to correlate simulations with experimental

tests. For this reason, we worked only with two spacial distances between charges:

50cm and 25cm.

In order to smooth the blast load distribution on the ground it was first decided

to use different explosives. Iremite is a very "slow" explosive, with a density of only

about 0.Og/cm'. -Its detonation velocity is 3500m/sec. It is also produced in strands

and it could be used is the same way as Primacord. It was also decided to use 10
lines of explosive instead of 9, so the Z-Y symmetry plane would lie between the

lines of explosive. That will extend the size of the array to 4.3m x 4m. In Figure

1.6 the results of this simulation are shown in the form of pressure and impulse ,
distribution on the ground. From the graphs in Fig. 1.6 it could be concluded that

12
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substituting explosive from Primacord to Iremite would not improve the blast load

distribution.

In order to achieve a more even blast load on the ground, the distance between

was reduced from 50cm to 25cm. For the array of 4m x 4m, 25cm spacing between

the charges will lead to 17 lines of explosive. The surface density of explosive in this

simulation was same as in previouse simulation with Iremite. In Figures 1.7(a.b) and

1.8(a,b) contour plots of pressure, for X-Z and X-Y cross sections corespondingly,

are shown for t = 0.15ms and t = 0.35ms. It is easy to see in these figures that for

that case, the planar front forms almost imediatly after detonation and few contour

lines close to the ground in Fig. 1.7a indicate that the blast was originated from the

line sources. However, more detailed examination of the pressure time history for

the point under the line explosive, shown in Figure 1.9a, and for the point between

the lines of explosives, shown in Figure 1.9b, demonstrates large variation of blast

load on the ground. In Fig. 1.9a pressure reached the same maximum level as in

the case of 10 lines of Iremite (see Figure 1.6), but because the lines of explosive are

thinner, in the current simulation the maximum impulse is only 930psi • ms. Between

the lines the maximum pressure is 4.1kpsi, twice as-large as in the previouse case,

and the impulse is 5SOpsi i ms.

Another method to achieve an evenly distributed blast load on the ground

is to detonate DECA at some distance from the ground. In that case, multiple

collisions of the blast waves from neiboring charges and formation of the planar

front would begin prior to the start of the reflection from the ground. Because

the incident blast wave in this case would be smoother, its reflection from the

ground will produce more evenly distributed load. In order to prove this concept

we simulated detonation of the DECA aray of 17 line charges of Iremite (length

and weight was the same as in previous simulation) suspended 20cm above the

ground. In Figures 1.10(a,b,c,d), results for this simulation are given in the form

of pressure, impulse, density and temperature time histories for the points located

on the ground. All these figures show ; 10% variation in pressure and less than

13



5% variation in impulse. That shows that suspention is the most powerful practical
method to achieve even distribution of the blast load on the ground. The maximum

pressure observed in simulation of the detonation of 17 lines of Iremite 2 0cm above
the ground is 3250psi and the maximum impulse was 650psi. sec. This blast load is

not suficient for the neutralization of an AT mine. In order to increase the blast load
we decided to use strands of Primacord explosive, since the Primacord explosive is
about 50% more energetic than Iremite.

In Figures 1.11 and 1.12 pressure contours are shown for the X-Z and X-Y cross
sections of the blast wave formed by detonation of an 2.25m x 2m DECA device
formed of 10 lines of Primacord spaced 25cm apart and suspended 25cm above
the ground. Total weight of explosives in that simulation was 301b. The pressure
contours in Fig. 1.11 are shown for t = 0.06ms, t = 0.12ms, and t = 0.27ms.
Better grid resolution allows as to follow details of the evolution of the blast wave
for this DECA detonation. At t = 0.06ms the blast wave is formed by cylindrical
detonations from the parallel line charges, and colisions between the parallel waves
have only started. The primary waves from the line charges can be clearly located in 3

Fig.1.11 at time 0.06ms; at that time the front of the blast wave has not reached the
ground. At t = 0.12ms the reflection from the ground begins. The reflected blast
wave is stronger between the charges, because of colision of the blast waves from two

parallel sources. At t = 0.27ms reflection of the blast wave is fully developed. As it
could be seen in Fig.1.12 at that time pressure is distributed evenly on the ground.
The levels of pressure and impulse could be examined in more details in Figures
1.13(a.b.c.d), where the time histories of pressure, impulse and density are shown
for selected points on the ground. The maximum pressures shown in Figs.1.13 are
in the range of 7kpsi to 4.5kpsi and the impulse : SOOpsi ms. These levels of
blast loads should be suficient to destroy an AT mine. Following this conclusion,

in our experiments with AT mines we used a DECA charge of the same geometry -"

and surface density as in the last described simulation, and it was suspended 25cm
above the ground.

14

"D



We have studied the dependence of maximum pressure and impulse, produced

by the blast wave on the ground, on surface density of Primacord explosive. In

Figure 1.14 the results of this study are shcwn on the log(Pressure) vs. log(Impulse)

graph. DECA charges for this study were about 4m x 4m in size, suspended 25cm

above the ground. On the same graph. vulnerability limits are shown for mines and

other military targets and graphs representing dependence of M-58 line charge and

FAE on surface density (volume density for FAE) are shown. From Fig.1.14 it is

possible to conclude that DECA gives distinct advantages over M-58 and FAE. The

a dvantage of DECA over FAE is in higher pressure. According to Fig.1.14, DECA

is more efficient than M-58, since it can produce the same pressure on the ground

using about fourth of M-hS weight. Also, the impulse produced by DECA is larger

than M-58's impulse.

15
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2. EXPERIMENTAL

All the experimental work reported here was done by SRI International of

Menlo Park, California. In this part of our report, we will use the data and infor-

mation form Ref.3.

The main objectives of the experimental work described in this report were to

provide data for correlation with the numerical simulations, and to perform tests

on inert mines that confirm the feasibility of this approach to damage or destroy

antitank mines.

Approach and Test Procedures

The experimental technique, to meet the objectives stated above, was to deto-

nate arrays of explosive placed on or above the ground and to measure the air-

blast overpressure at several points above and to the side of the array. Fig-

ure 2.1 shows a schematic layout of a typical experiment. Initially, the explo-

sive arrays consisted of ten 4.5m lines of Iremite spaced 0.5m apart and placed £

on the ground covering an area 4.5m x 4.5m (Figure 2.2). Each line, was

made of two or three strands of 1.125 inch diameter Iremite. Each Iremite

strand weighs about 0.59kg/m (1.1Slb/ft) and the total charge weight was from
52.7kg (1161b) to 79.1kg (173.91b). The surface density of the explosive arrays was

from 2.6kg/m 2 (0.53lb/ft2 ) to 3.9kg/m 2 (0.SOlb/ft2 ). The lines of Iremite were each

initiated by a single 3.65m long (12ft) strand of 25gr/ft Primacord. These lead-in

strands were bundled together at a single point and initiated by a single 9.1m long
(30ft) strand of Primacord. This initiation scheme produces a detonation wave in "

each line. The detonation front from each line sweeps along the array simultane-

ously. The detonation velocity of the Iremite is 3500m/s (11, 500ft/s). The entire

lead-in and array is detonated within 3.1ms of initiation. 0

For tests 1 through 6, the Iremite was placed directly on a prepared soil bed.

The soil bed consisted of a firm soil base that had been leveled. A thin layer (about

17



5cm) of sand was placed over the soil and packed in place using a hand tamper. The

sand provided a smooth surface on which to lay the Iremite. In later tests (test 7).

the Iremite array was suspended 0.25 m (10 inches) above the test bed. Columns

of styrofoam were used at 4 points along the length of each line to ensure a known

uniform distance from the explosive to the ground.

For tests 8, 9, and 10, the Iremite was replaced by bundles of 400gr/ft Prima-

cord. The spacing between lines of explosive was reduced from 0.5m to 0.25m and

the array dimensions were reduced to 2.5m x 2.5m. However, the total explosive

surface density (2.6kg/m 2 ) was approximately the same. Therefore, each line of

explosive consisted of 7 strands of 400gr/ft Primacord. Each line had a lineal den-
sity of 0.59kg/m (the same lineal density of a single strand of Iremite). With these

Primacord lines on 0.25m spacings, the surface density of the array is 2.4kg/M 2

compared with 2.6kg/m 2 for the Iremite array.

The Primacord arrays were suspended 0.25m above the ground (tests 8 and 9)

or 0.5m above the ground (test 10) in the same manner as the Iremite array in test

7. The Primacord arrays were initiated in the same way as the Iremite arrays.

Instrumentation for these tests consisted of up to 6 pressure gauges mounted
in 3 steel poles (Figure 2.2) that were buried in the ground in the central area of

the test bed. The poles were 10.2cm diameter (4in) pipes approximately 4.Sm long

(15.hft) long that were buried 1.5m (5ft) leaving 3.3m (10.hft) above the ground. ,

Two of the poles were 1m apart and third pole was 2.25m to one side (Figure 3).

Gauge adaptors were inserted in each pole. Gauges could be placed 1, 2, or 3m V.

above the ground in each pole. For the tests described here, only gauge positions

Im and 2m above the ground were used. For tests 1. 2, and 3, piezoelectric pressure

gauges (PCB Model 119) were used. Because of large transverse accelerations in

the steel poles, these gauges produced unacceptable records. For tests 4 through

10. piezoresistive pressure gauges (Endevco Model S530A) were used. These gauges

produced fully acceptable records. The frequency response of these gauges is about

90 k'- z. which means that measurements of pressure rise times of about 2,isec to
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3ps are possible. Figure 2.3 shows a layout of the array for Tests 4 and 5 showing

gauge positions and gauge numbers, and the explosive positioning.

Pressure data were recorded on a high speed tape recorder that has a frequency

response of SO kHz. The analog tape was played back through a recording digital

oscilloscope. The digitized data were stored on a floppy disk for later reduction by

a computer to produce hard copy records.

Inert antitank mines were exposed to the blast in tests 8, 9, and 10. These last

three tests were designed to establish whether such an explosive array could disable

an antitank mine. The inert mines consisted of a mine body that was filled with

candle wax to simulate the mine explosive (Figure 2.4a). Before each test, an inert

booster and detonator were placed in the pressure plate assembly on the top of the

mine and the arming cap was screwed into place.

On these tests, the explosive arrays were suspended either 0.25m (tests 8 and

9) or 0.5m (test 10) above the ground (Figure 2.4b). The antitank mine was placed

in the center of the array. The explosion array was positioned so that the instru-

mentation pole containing gauges G5 and G8 was one mine diameter from the edge

of the center mine (=z 30cm). The other instrumentation pole containing gauges G4

and G7 was on the edge of the small array. The third pole was not instrumented.

The mine was placed on the hard subsoil, about 5cm (2in) below the sand bed

surface, and sand was packed around the mine.

Test Results

Table 1 summarizes the results of the 10 tests performed in this program.

As mentioned earlier, tests 1. 2, and 3 produced no usable data. although these

tests did demonstrate that the instrumentation poles and tests bed were able to

withstand repeat testing. Tests 4 and 5 demonstrated the reproducibility of the

technique. Figure 2.5 shows records from these two tests. Other than differences

in the peak pressure of up to 35 %, the records are similar. The differences in the

peak pressure can be attributed to the spacial gradient of the wave fronts as they

pass the fixed gauge position. Small changes in positioning of the DECA explosives %
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on the ground could lead to a change in the effective gauge position. and that in

turn could lead to a change in pressure record, because of the large spacial gradient ,

of the blast wave pressure. Pressure gauges G7 and GS are located symmetrically.

and should produce similar pressure records. However, gauges G7 and GS recorded

substantially different levels of pressure. We will try to explain this difference in
the next part of the report.

On test 6, the charge density was increased by 50% from 2.6kg/m 2 to 3.9kg/M 2

The pressure measured at the gauge 7 location 1m above the ground was 3964kPa.

which is an increase of 31% from the pressure measured in test 5. An increase

of 50% in pressure should not be expected in this case, since pressure is linearly

proportional to blast energy only for a planar blast wave. In our case, at the distance

of Im above the ground, pressure is some complex function of energy in between
the laws for planar and cylindrical blast waves. The increase in pressure is even

smaller for gauges G4 and G5 for an unclear reason. More detailed measurements

are needed in order to study the dynamics of the blast wave from DECA. and its

dependence on the energy and geometry of the array.

In test 7, the nominal explosive array was suspended 0.25m above the

ground. The effect of this configuration was to decrease peak pressure from about

3000kPa (435psi) to about 2S6OkPa (415psi) at the lm point, and from about

2500kPa (363psi) to about 2240kPa (325psi) at the 2m point (Figure 2.6). The rise

time of the pressure pulse was also increased when the explosive was suspended

above the ground.

For tests S. 9, and 10. the Iremite was replaced by bundels of 400gr/ft Prima-

cord. The spacing between lines of explosive was reduced from 0.5m to 0.25m and

the array dimentions were reduced to 2.5m x 2.25m. However. the average surface

density of explosive (2.6kg/m 2) was maintained. The Primacord explosive (PETN)

is about 50% more energetic than the Iremite explosive, so for the same surface

density. a larger pressure is expected from a Primacord array than from an Iremite

array. This proved to be the case, as evidenced by comparing the results of tests 7 "%
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and 9. Test 7 used Iremite suspended 0.25m above the ground, whereas test 9 used

the same areal density of Primacord suspended 0.25m above the ground. The peak

pressure at the lm point was 2S60kPa (415psi) for the Iremite array and 4S60 kPa

(703 psi) for the Primacord array, a 70% increase in pressure. The large increase

in pressure proves that for a smaller spacing of the line charges the planar wave

will form and that will lead to higher overpressures per given weight of explosives.

Also included in tests 9 and 10 were inert antitank mines. These mines included

a mine casing that was filled with candle wax to simulate the mine explosive, a

pressure plate assembly, and an inert booster and detonator. The mines were about

30cm (11.Sin.) in diameter and about 15cm (6in.) high. They were placed in the

center of the Primacord array, which was 25cm about the ground surface. The mines

were centered between lines of primacord that were spaced 25cm apart. The mines

were buried so that their bases were on the firm soil subgrade about 5cm (2in.) be-

low the sand bed surface. The upper 10cm (4in.) of the mine was above the ground

level.

On test 9, the mine was severly crushed and the pressure plate, the detonator.

and the booster assemblies were completely blown off of the mine. Figure 2.7 shows

the damage to this mine. On test 10, the explosive array was raised to 50cm above

the ground. On this test, the mine was crushed similarly to that in test 9, and

the upper portion of the pressure plate and the detonator were blown away from

the mine. The lower pressure plate and the rubber seal around the pressure plate

along v.ith the booster remained on the mine. This damage can be seen in Figure

2.Sa. When the mine was examined after the test, the booster and lower pressure

plate assembly were easily removed from the mine. The pressure plate pieces. the

detonator, and the booster are shown in figure 2.Sb.
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3. Comparison Between Numerical Simulations and Experiments

One of the objectives of the current study was to compare results of numerical

simulation of DECA to blast experiments with DECA charges. Because of bud-

getary constrains we could compare only pressure history in locations above the

DECA charge, where pressure has been measured. Only in 6 experiments of the 10.

were useful pressure measurments made, and data scatter for identical experiments

is in a 30% range. In this environment, only limited number of valid comparisons

could be made, and in this section we will discuss them.

First, simulation corresponding to experiments 4 and 5 will be compared with

experimental data. In Figure 3.1, measured in test 4 and simulated pressure histories

are shown for the location of gauge G7. The simulated pressure closely repeats the

patern of the blast wave observed in the experiment. In this case the maximum

pressure levels are predicted within 10% of the experimental values. The location of

first, second and fourth pressure peaks are predicted accurately. However the third

peak is missing in the experimental data. Study of the pressure records at points

of the computational domain adjacent to the point G7 shows that at a distance

of 10cm from the point G7, the third peak disapears. So, slight inaccuracies in

the alignment of the explosive charges on the ground could produce the observed

discrepancies in the pressure time-history graph.

Gauges G7 and GS are symmetrically located relative to the vertical cross sec-

tion of the DECA charge, and because we were modeling only assymetric part of the

array, both of these gauges will correspond only to one point in the computational

domain. In Figure 3.2 we compare the pressure record of the gauge GS obtained

in test 4 with numerically simulated pressure for the same point. The character of

the graphs reperesenting calculation and experiment are similar; however, simula-

tion predicts , 70% higher peak pressure. The difference between the simulation

and pressure record obtained by gauge GS is the same as between gauges G7 and

G8, which should show the same pressure, since they located symmetricaly. One

of the reasons for this discrepancy could be the obliqueness of the blast wave in
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the experiment. The tests 4 and 5 was done with Iremit which has relativly low

detonation velocity of 3500m/sec At that velocity, the detonation wave will reach

the center of the DECA array in - 0.57ms. That is comparable to - 0.42ms which

takes to the blast wave to travel from the ground to the location of the gauge G7 (or

G8). That means that at the time the blast wave will reach the pressure transducer

it will be oblique to horisontal plane at 36 deg angle. So, small deviation in the

orientation of gauges G7 and G8 can lead to large differences in measured pressure.

At the same time numerical solution currently do not simulate runing detonation

wave (that was proposed in our next years program) and its assumes that array 0

detonates simultaneously. As we will see below in case of 2m x 2m Primacord ar-

ray the obliqueness of the blast front is smaller and the described effect would be

negligable. However, we think that more experimental and computational study is

needed to assess in details formation of the oblique blast fronts and its effect on the 9

ground blast load. That subject is specialy important for design of the initiation

schemes for the DECA charges. Test 5 was an exact repeat of test 4 and results of

pressure measurment in this test are very similar to results of test 4. However, the

large difference in pressure measured in gauges G7 and G8 reported for test 4 was

also observed in test 5. That means that this discrepancy is systematic.

In test 9, 10 lines of Primacord explosive was used. Spacing between the lines

was 25cm. In Figure 3.3 we compare the pressure history measured by gauge GS 0

in test 9 and numericaly simulated results for the same point. For that point,

the results of simulation and experiment are very close, although the simulation

predicted a stronger than measured rarefraction wave behind the first shock wave.

In Figure 3.4, simulation and experiment are compared at the point where the

G7 gauge is located. Please note that for this experiment, gauges GS and G7

are not located in symmetrical poisitions. As is shown in Fig. 3.4, gauge GS is

located 75cm above the center of the array and gauge G7 is located at the same

height above the array's edge. In Fig. 3.4, the experimentally measured maximum

pressure is about 30% larger than simulated. Also, simulation predicts two shock
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fronts, and the experiment measured only one front for the G7 gauge. The reasons

of these discrepancies are unclear, and we point again to the inaccuracies of laying

the Primacord strands and of placing the gauge. More experiments and calculations

are needed in order to provide a better data base for comparision. We believe that

the qualitative results of simulation for gauge G7 are correct, since at least two

shock fronts should be present as a result of colisions between the blast waves from

adjacent parallel lines, equidistant from the point of measurment.

In Figures 3.5 and 3.6, results for simulation and experiment are compared for

the points where gauges G4 and G5 were located. Both gauges were located at a

distance of 1.7m above the ground. At that distance, as a result of the multiple

colisions between the shock waves, the blast wave propagates with one front. In

Figures 3.5 and 3.6, results of experimentally measured pressure and calculation are

in the range of expected accuracy for experiments and calculations (±15%).
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4. Summary and Conclusions

As a result of the one-year, DARPA supported (program code 5GIO/6GI0),
exploratory effort to investigate the Distributed Explosive Charge Array (DECA)

we come to the following main conclusions:

a. Both experiments and computer simulations point to substantial advantages of

the DECA concept over known mine clearing methods.

b. The computer simulations have been found to be in general agreement with the

ixperimental data, although the accuracy of the experiments should be improved.
In particular, the ringing and heating of the pressure gauges should be reduced.

Future experiments should be better instrumented, in order to provide a clearer

picture of the blast propagation. Also a larger experimental data base is needed
to clarify some inconsistencies in pressure records (such as differences in data from

gauges GT and G8 in experiments 4 and 5). Measurments on the ground will add
very important information about pecularities of the reflection of the blast wave

created by DECA.

c. Computer simulation indicated that 120 lb of DECA explosive will produce
targeted impulse and overpressure on the ground (I - ipsi sec, P - 4000psi). This

impulse and pressure is sufficient for AT mine destruction, and will clear mines over

a 16m 2 area. That constitutes an improvement by more than a factor of five over

the closest competetive device (M-58 line charge).

d. The ability of DECA to destroy AT mines was verified experimentally. In

two experiments DECA charges were suspended at 25 cm and 50 cm above the S.

ground. In both of these experiments AT mines lying on the ground were destroyed.

This shows that relatively large variations in the distance from the target did not
affect substantially the ability of the charge to destroy mines. This also indicates

that DECA will not need to be deployed with high precision, which will make

its production cost-effective. However, the threshold at which such mines can be
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destoryed needs to be determined. The effects of burying the mine below ground or

the effects of reducing charge density (lower charge weight, increased charge spacing.

increased charge standoff, or less energetic explosive) are all parameters that need

to be investigated to establish mine lethality for near surface explosive arrays.
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Figures and Table Captions

Figure 1.1 Schematic layout of a typical simulation.

Figure 1.2a Pressure contours for a 9 lines 4m x 4rn DECA array test. X-Z cross

section.

Figure 1.2b Pressure contours for a 9 lines 4m x 4m DECA array test. X-Z cross

section.

Figure 1.2c Pressure contours for a 9 lines 4rn x 4m DECA array test. X-Z cross

section.

Figure 1.2d Pressure contours for a 9 lines 4m x 4m DECA array test. X-Z cross

section.

Figure 1.3a Pressure contours for a 9 lines 4m x'4m DECA array test. X-Y crbss

section.

Figure 1.3b Pressure contours for a 9 lines 4m x 4m DECA array test. X-Y cross.

section.

Figure 1.3c Pressure contours for a 9 lines 4m x 4?n DECA array test. X-Y cross

section.

Figure 1.3d Pressure contours for a 9 lines 4m x 4m DECA array test. X-Y cross

section.

Figure 1.4a Impulse on the ground at t = 0.25msec.

Figure 1.4b Impulse on the ground at t = 0.50msec.

Figure 1.4c Impulse on the ground at t = 1.00msec.

Figure 1.5a Time history of pressure, impulse, temperature and density on the

ground under the explosive.

Figure 1.5b Time history of pressure, impulse, temperature and density on the

ground between lines of explosive.
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Figure 1.6 Maximum pressure and impulse distribution on the ground for 10 lines

(1161b) of Iremite.

Figure 1.7a Pressure contours for 17 lines 4m x 4m DECA array. X-Z cross section.

Figure 1.7b Pressure contours for 17 lines 4m x 4m DECA array. X-Z cross section.

Figure 1.Sa Pressure contours for 17 lines 4m x 4m DECA array. X-Y cross section.

Figure 1.Sb Pressure contours for 17 lines 4m x 4m DECA array. X-Y cross section.

Figure 1.9a Time history of pressure, impulse, temperature and density on the

ground under a line of explosive.

Figure 1.9b Time history. of pressure, impulse, temperature and density on th',

ground between lines of explosive.

Figure 1.lOa Time history of pressure, impulse, temperature and density on the

ground for array detonation 20cm above the ground. X=Ocm, Y=Ocm, Z=Ocm.

Figure 1.10b Time history of pressure, impulse, temperature and density on the

ground for array detonation 20cm above the ground. X=10cm, Y=Ocm, Z=Ocm
0

Figure 1.10c Time history of pressure, impulse, temperature and density on the

ground for array detonation 20cm above the ground. X=25cm, Y=Ocm, Z=Ocm

Figure 1.10d Time history of pressure, impulse, temperature and density on the

ground for array detonation 20cm above the ground. X=40cm. Y=Ocm. Z=Ocm. C

Figure 1.11 Pressure contours for 10 lines (2.25m x 2.Om) Primacord detona-

tion. X-Z cross section.

Figure 1.12 Pressure contours for 10 lines (2.25m x 2.Orn) Primacord detona-

tion. X-Y cross section.

Figure 1.13a Time history for pressure, impulse, total pressure and density on the

ground. X=0, Y=0, Z=0

Figure 1.13b Time history for pressure, impulse, total pressure and density on the

ground. X=5, Y=O. Z=O
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Figure 1.13c Time history for pressure, impulse, total pressure and density on the

ground. X=1O, Y=O, Z=O

Figure 1.13d Time history for pressure, impulse, total pressure and density on the
ground. X=20, Y=O, Z=0

Figure 1.14 Maximum pressure and impulse as function of surface (volume for FAE)

density of explosive.

Figure 2.1 Prespective of experimental configuration.

Figure 2.2 Explosive array and insrumentation poles.

Figure 2.3 Experimental setup showing instrumentation poles.

Figure 2.4 Experimental configuration for antitank mine tests.

Figure 2.5 Comparison of tests 4 and 5.

Figure 2.6 Comparison of data to show effects of suspending explosive above the

ground.

Figure 2.7 Damage to antitank mine in test 9.

Figure 2.S Damage to antitank mine in test 10.

Figure 3.1 Comparison of data from gauge GT (test 4) and simulation.

a. Experimental data

b . Computer simulation.

Figure 3.2 Comparison of data from gauge GS (test 4) and simulation.

a. Experimental data

b . Computer simulation.

Figure 3.3 Comparison of data from gauge GS (test 9) and simulation.

a . Experimental data

b . Computer simulation.

Figure 3.4 Comparison of data from gauge GT (test 9) and simulation. 0

a. Experimental data
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b . Computer simulation.

Figure 3.5 Comparison of data from gauge G4 (test 9) and simulation.

a .Experimental data

b . Computer simulation. 3

Figure 3.6 Comparison of data from gauge G5 (test 9) and simulation.

a . Experimental data

b . Computer simulation.
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Figure 1.1 Schematic layout of a typical simulation.
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Figure 1.2a Pressure contours for a 9 lines 4m x 4m DECA array test. X-Z cross sectio.
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Figure 1.2b Pressure contours for a 9 lines 4m x 4m DECA array test. X-Z cross section.
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Figure 1.2c Pressure contours for a 0 lines 4m x 4m DECA array test. X-Z cross section.
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Figure 1.2d Pressure contours for a 9 lines 4m x 4m DECA array test. X-Z cross section.
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Figure 1.3d Pressure contours for a 0 lines 4m x 4m DECA array test. X-Y cross section.
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Figure 1.4a Impulse on the ground at t O.25msec.
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Figure 1.4b Impulse on the ground at t = 0.5Omsec.
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Figure 1.4c Impulse on the ground at t =1.O0msec.
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Figure 1.5a Time history of pressure, impulse, temperature and density on the ground
uinder the explosive.
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Figure 1.5b Time history of pressure. impulse, temperature and density on the ground
between lines of explosive.
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Figure 1.?a Pressure contours for 17 lines 4m x 4m DECA arrky. X-Z cross section.
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Figure 1.7b Pressure contours for 17 lines 4m x 4m DECA array. X-Z cross section.
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Figure 1.8a Pressure contours for 17 lines 4m x 4mn DECA array. X-Y cross section.
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Figure 1.10b Time history of pressure, impulse, temperature and density on the ground
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Figure 1.14 Maximum pressure and impulse as function of surface (volume for FAE) density
of explosive.
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Figure 2.2 Explosive array and insrumentation poles.
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Figure 2.6 Comparison of data to show effects of suspending explosive above the gro::C.
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(a) Mine Casing.

(b) Pressure Plate and Detonator Components

Figure 2.7 Damage to antitank mine in test 9.
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IHREE-DMZ-N SIONAL ALGOR:-L DESIGN

FOR HYDRODYNAMIC CALCULATIONS

Mark A. Fry and Pradeep Kamath

Science Applications, Inc.

1710 Goodridge Drive

McLean, VA 22102

and
David L. Book

Laboratory for Computational Physics

Naval Research Laboratory

Washington, DC 20375

ABSTRACT

A new three-dimensinal hydrodynamic algorithm has been deveoped utili-

zing a virtual system for data storage. The code called FAST3D solves par-

:a! differential equations aproximated by finite differences. Data are

s:ored on y - z planes, so that only three planes are in memory at any

given tine. The choice of the algorithm together with the data handling

sysze= provide a highly accurate and efficient simulation tool for use on

vector conputers. Sample calculations are provided to illustrate the ver-

sa:ilitv of the computer code.

. ...roduction

.-.ee-dimensiona1 hydrodynamic algorithms must be accurate and highly

efficient. Large amounts of memory coupled with large amounts of central

;: ,esser ttme (CPU) are required for even moderately well resolved prob-

:e=s. FASTED addresses these points as well as obtaining the required

storage by i=;lenenting a virtual system. Details of the algorithm and

sample calculatioms are presented.
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Z. Desiga And Implementation of FAST3D

We describe FAST3D, a code which solves the three-dimensional hydrody-

na-'- equations for the conservation of mass, momentum and ennergy Of an

ideal fluid using a new leapfrog FCT algorithm. 7-e equations advancing

:he dependent variables are

(ov)
o+ V.(pv) - 0; (1)

a- + 7'(vv) -(P - Pa) - (P - o ) G(z); (2)
a a

a- 7(Ev) = 7 (Pv) + S - L. (3)

"o calculate the pressure we employ an equation of state in the form

P - P(e,p), (4)

where e - - ov2 . In Eq. (2), the ambient pressure Pa and density o

are subtracted from corresponding time-dependent quantities in the source

:e--=s to avoid the "falling sky" problem; G(:), the acceleration due to

gravity, is generally taken :o be constant a: its nominal sea-level value.

S and L denote energy sources and losses.

The solu:ion is found by numerically advancing the equations in

Cartesian geoet-ry on a rectangular variably-spaced mesh. The basic

fin e-dff erence technique is the fully three-dimensional leapfrog scheme

Sno :4e splitting. T"his scheme has very low dissipation, wth a

leamifica:ion matrix of unity on a unifor- grid, but is subject to a

weak (grid separation) instability and large dispersive errors at short

waveleng:hs. 7hese difficulties are overcome by using the Flux-Corrected-

ranspor: (FC.) technique, in which the fLnal solution is made up of :he ;%

wehted average of a high-order scheme (leapfrog) and a low-order scheme,
.n :his case u;wind differencing, designed to =aizzain posr:.v.t. (mcnot-

city) where I: is required physically. The FCT algorithm is implemented in

:he c:de by adding to :he leapfrog convectIve ters a diffusive flux pro-
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;or:ional to the absolute velocity, plus a small velocity-independent dif-

uri'e ter-.. If F represents any of the dependent fluid variables, the

.-.:-difference scheme used to approximate the left-hand side of Eqs.

1-) is 7iven by

Std [(FU) -(Fu)il I + u (F - Fi)

S I  - ) + +- 2F I + + other two directions (5)

. :he half of the zones which are active at any given time step, and

" -k "i +-( u4  C) ( -2Fi + F ) + other two directions (6)
ijl i-i

.:he haf which are Inac:ive. uere C is a constant used to apply extra

.ifusion (beyond that needed to ensure positivity) in strong-shock prob-

An antidiffusive step is added to the algorithm in timesplit fashion,

" . =ost of the added diffusion. To do this we begin by using the

:.-a-.s~z:e diffused monenta and density to calculate an interim velocity

:n ea:- -irec.tio=:

u (u)td td
- (ou) i o"(7)

-e calculate "raw" antidiffusive fluxes for the active zones,

- .d td
in -- + C) (Fd - Fd), (Sa) 4

4 -1,'2 " ! i+ u-"+ i

1i-1/2 "'x ui-I - Fi_1) (b

-e I'ive zones,

1 - X Ud + C) (Fd- Fd), (9a) %
-x +

td d
-/ (. u4 + C) (d - (9b)

1-./2 LX b ).e

-~.:-e diffarence be:wean ne-aghbor-In.g .alues of the transported diffused
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quanitities,

F Ftd Ftd (10)
i+I1/2 i+1

and the signs of the raw fluxes,

S+1./2 _+1g( ~ /2), ( !

we calculate the "corrected- fluxes according to the Boris-Book strong

flux-limi=ing for=ula:

(0 n ax[0 (A,2)
. -/ 1+ 1/2 ' i+1/2 ,71+1 2 i+ 3/2, i+1/2 i-1/2 ] . (12)

These fluxes are then used in the antiduffusion stage to get the new values

of :he daendent variable:

=new Ftd + c +

*ijk ijk + i-1/2 - i+1/2 + other two directions. (13).

-he fluy-correction part of the solution leaves just enough of the low-

-rder sche=e to g'uarantee =cnotonici:y of the solutions. The driving

:ermns :- a.- sides of Scs. (1)-(3)] can be added in at almost any

:€inz iz :he :alculation. Currently this is done following the transport

and diffusion in Eq. (5).

The --in region of the calculation employs equally spaced zones to

main:ain high acuracy. The grid, which does not vary in time, may be

s:re:c*-ed in regions of little activity or near the edges to reduce the

o boundar-y approxi=a:ions. Eicher reflec:ing or outflow boun-

daries =ay be applied in the transverse (y and z) directions and a choice U

cf refecting, outflow, or periodic boundary conditions is availabe in the

!on~itudnal direction. A varlable ti=e step is used based on the miniu=

14=4-ind-'z each direction over the whole =esh, It C Minl xi( v + c),

v - , .'z/( v + c)] T&e nznen:u. e-uation contains a gravity

ter=. A :eal-as ecuaticn of s:ate is also available for strong shock cal-

In air.
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Tor our applications, the shocks and other unsteady phenomena being

si=lated are initially localized near one end of the system, conventionaly

::.a as the origin of the x axis. At early ties it is unnecessary to up-

-:-e ':ariables far from this region, so the nu=ber of a tive zones io th's

....is (;N . At late times (NX)' increases until the en-maX

:ire =esh is act~ve.

.hree-dinensional hydrodynamic calculations require large amounts of %

=e orr, :-p ically more than is physically available on a given computer.

.his necessitates the use of auxiliory storage such as disk. The FAST3D

alioritlh- uses only the neighboring values of the fluid variables to time-

a'.'anze a riven value. The data are stored on y-z planes, so that only

:h:ee planes need be in memory at any given time during the computation

-g. I). urthermore, by allowing I/0 buffers -for transferring planes to

an.f.--c= :he disk, computation can be overlapped with I/0 to minimize over-

all -.=-._r ti--_ -his i-=le-enta:i of the algorithm requires two passes

:-7-:h.. :. auxiliary disk file per tine step: one for the leapfrog tin

:n-en: and one for the FC: correction. The parallel architecture of

-.e Cray X series can be utilized here. Other passes through the disk

" :chd o not occur at every ti-e step may be made as needed, e.g., to

" -:=e :iar.nostics or res:arc/dump files.

.e -eafrog .:t algorlt:h involves enuugh artithmetic to keep the

"--'-StS7: .:-r: cf the FASTED code co-pute-bound. -c'ever, due to the ex-

-':.t -a:.-e of the algorithm, -he computations on the planes can be writ-

" :- :a._ adva=:age of vecotr hardware that exists on machines such as

:rS-:.', en fully vectorized, FAST3D runs on the Cray-i at about

:,n-s:e;. The code has also been run an the Cray-.'iP/12 at 15-is/

:e s:eo).
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3. ?roble=s and Resul:s

he code was tested on a variety of simple idealized calculations.

-he Fie=an- (exploding diaphragm) problem was used since i: embodies all

:he as dy:a-.ic discontinuities oce finds in shock physics. Figure 2 shows

:he de:si:- as a funon of distance some time after diaphrag= r-;:ure.

n:ia :he densi:y an pressure increased across the diaphragm :rom left

:o rich: by factors of 10 and 100, respectively. An ideal gas equation

with a ga-a of 1.4 was used to relate pressure to internal energy. Exam-

ina:ion of Fig. 2 reveals an accurate simulation of the shock fron: moving

:o :he lef:, the contact discontinuity wtlh only a small amount of smear-

ing, a=- the s=ooth-ly varying rarefaction region propagating to the right.

more dIfficult problem is presented to indicate the versatility of

the FTAS3D code. Shock tubes with moderate shock strengts corresponding

to over pressures of a-proximately three atmospheres have been used to in-

ves:ira:e the ph'sics of shock diffraction in the pressence of heated lay-

ers an obs:acles. Eeium gas layers are generally used to simulated the

izher :e=;erature gas along the wall of the tube. 'Ugid obstacles are

..t:ued and fixed downs:ream from the diaphragm. When the shock wave

enzon:ers tne beated layer (helium) it begins to propagate faster and

crea:es an addi:ional contact surface (discontinuity in density but not

;ress-.e). Fur:nermore, the shock is inclined, moving upward, as one moves

away fz:= :he shock cube wall. Figure 3 shows the density and pressure

In the plane of sy=-etry ,x - z axis). Note the "toeing out' of

the shczk front into the heated layer. When an additional discontinuity

sunC as an astacle is pbazed in this flow field, a more complex flow is

Shree-diensicna.1 graphIcs provide a unique way to view what is

taking :Iace. Graphics programs nave been created with the same virtual

data na-.dlin s.'s:e= as found in F '3 T e results are s'nC in

A series :f four differen:t desi:v !eve. contour plots, all at the same

90



ti-_e, provide a look lato the features of interest in the calculat±on.

S:arting from left to right, one first sees a density level of P - 5.0 x

1C- which represents the helium layer. The intersec:ion of the three axis

is :e origin for :he cartesian frame of reference. The shock wave is mov-

in_ fro= back to the front. The axis parallel to horizontal is the y axis

and :he vertical axis is the z axis. Second from left is the density

level, - 2.0 x 10- 3, which shows the shock impinging on the rigid struc-

ture and the diffraction of -hi shock over the structure, respectivel).

Current large-scale scien:ific computers provide insufficent central

me=:rv for even moderate simulations. The FAST3D code combines a state-of-
I

".e-ar: nu-erical algorin-m- with storage designed for vector computers.

Additional speedups are possible by taking a account of the parallel fea-

tures in the code. The result is the ability to model gas dynamic systmes

whi:h :reviously were too complex and to achieve accuracies not otherwise Ak

FRg... epresentation of the data storage system used in FAST3D.

rig. 2. Density and Pressure vs. distance for the Rie-ann problem. The

;'er.a -..e tie riddle indicates the position of the diaphragm.

- n. -s: and Pressure contours in the x - z plane of sy-metry The

shz:k is advancing from left to right. Note the theral layer along the

-n the density figure.

S-. -.hree-dimensinal representation of the shock on structure in a

hea:ed "aer. Z axis is vertical to page, y axis is horizontal, and x axis

-=."-s s- of ;age. -he shock is movin fro= back to front. The figure at %

fi s contoured with density - 5 x 10" g/cm 3. .he m-iddle is contour-

ed "'-. - . "-' = x Z0. Lower riht is densi:y - 20 and upper right is

e. -: . x 0 .

91forN



€,,

-

r0'

9.!

'

92 t



---- ~WI~ - ~.NL U~ WVW~W. V ,W~~ WU E~. U~ V'~4~~ 'J ~. ~ ~ n.E "Iii n.k.n.h 7~ ~ - ~- ~ ~ ~ ~ .,

-s

x

o C-,
- Cl)
I.-
uc:r

C
z

-J

Q C
U

0

L
o
£ C

0

z
0
0

... ~s

.- ,

*~d~1~ ~S

H

~ ~:

93 0

* *~ b1



AvE.AGE DENSITY VS RPC:
.010

X-3J

F I ;~CO.LT ACT : X2--

0 . . . .8 1- 12 '4 .6I~ 2. 22 .4 .62. 1. 3-21.

94



Lj UU

LUV

NOS

>, , , , I ~ 4 j ~ 3 5 j 4 j I I JI ' .LiI

4- ZAz

4-r:0

P. w 9-



0I1'

f *K

I u
V1

96.

11 t 11



APPENDIX D

COMPILATION LISTING OF

FLIK 3D

GRAPHICS CODE

,* 3



& CX-

~~I i.O .0 V .

~~~.~ L;.a- ~ L V

c C. -- 3 cr IT - L.C.-~
0~~- IT u -cm

I. Z. ~ ~

A C;

C.- cC L .

u -c 3. 'C z>

- Z - - 2 C:. a

3b c-;C c C l C- Z. Z

- - 4 L a

C..- L. C; -C.

z C. v- -C 3
0 >- tL L -

ir L, v. X. F, NC I- ~ - t ' - . .

Z L~ %f 7 LC~

M. 'C N -s -z IN cc L -

-z -cE - -

- a -cIL L 3

- *~- zit- VIC~i it

-- ~~J %~vc -~
will



r. L~ c L. -

-o f - ir c z. z~ I -Gr 3EL
-; C - - 0 0 Q2 - -,cL1

rau0 0 = I - - - M - L - - C, Lm ---

C- in U C -
0~ CL M~ V 0 -j -

Z. 0 it 3 >1 a) IfD C PL 0~-u ~ - C~

0 01 m C .Ll C .

-~ ~~~~~ L' c C :o ~
fr c; V C:Z c c E L~

T .L 0~ T-~
-- V -

C MC. 0 C

tr-

(v L; z f:-3
r. L

Z ~C'
z CL L.>L t - -

r v - - z v.

Z 34

r . C-

c, : v -C. C. >. E 6a.
t Z L; 4L - -



~~vwM L~~wuEVVU.VUV~~~~~ CVIUWLVN- ~~LL~ UW. - - -

Vp

Z C,

t - M IC CL
> 0 0 6 )- - - - e

0 0- 1 tr; V v -a C .:l 4,i
L. - ~ L - -, - , 4"

0 IM Ci C; -

Sr,

E~ > i3-. .1E
we~ = M a = - i.n n 1 n

a' E CLw I- - x v >-c L, M 'C
a .0- -o- ar C c ~ =. L. a L

r. in, e")i e. in C;C E ~ I L C- r

L; :- E~ -- Z C;> = t
> t;~ 3: V: > :

E- 3 CCa Z ~ ~ >3n

U' .L !' - -9
Z~. -j C: -:

it t f!

C C? S l
9..~~t > 0ct LI) > . C; C~

3t C; aZ

a
Cr

C;..-43



- U - --

z cV

-~~ % .*



I'

- ~U &M 0®6" =
z - u 0 .4)3 L -0 . - .I xI W - -U 0 0 a V . -

a.> : - -r- - . C , : € . -r - -- C.
L I - -: 0 -

-: . -U CJ. V: 0•€-" E .- - : - -- <~~ ,. "3 a.Or : -xr

3- . 0 0 -.._-t - .( -,.-- 0- L- 0 :- r r0 v

- : -c : (- -c - , . >

-r C- L-7 ---

- .r' .r. E - - , - , q
Q . =

>a

---- r,;:-: ;Z - - ,. -:, ' , ,-€ 0 u -. a:. : -:,.¢ Q., m

a: V"C rC... N C. .. .

C Eo

- " .-"- - - --- C" - , " - . - 3 - E." " .E 9".

-a: -. f, Z r.. E C :. - -, . ..

r r >- -- -. .% ,

- - cca

Z 0 0- >,. D- CL E0- .0
Lt.- 0 9 ar- x~ 91, IC

3 C . >--.. 6r, a x x:
a; a C .4) WE E~ r -T

z~~ ~ ~ ~ C. L c&M-C

0.a Ir. C a~ 0 m~ x - -

u . . u w.. . C .. . a.)- .-
u .C I

-: = -

T -- 0 i x - .-
m0 -cf n EV

-r:- *... Z *- -

-- C. >

7~ 7 - >~- > ft

Z C C tc -? . v 'L

I: I: - I~ Z : -- S :Z.CZ- xE ZZ xM a

t I r. L"W ZC E-E -CE

- .r *Z C- -.. .C C C C -- -

L.; -r - z r f.

ft E z . cL
Z4C3 0 i ,cC :rC C. C

T .xUI L C3 a L..-- 6 .- . .



r1

C.L.

r.

r

r u M "

~~C C.. r ---

z c

9 - 2:

Lx7 7

r~ e- L C 0)

ccrt >r -C - L

N~ CN .'j N N r) f f.

v~ ~ ~ N ivr-w
Lr,~- .7 x oI c 0 z zk- rr CS



7 "J"" ~ ,. A

cr 3~

f- C. z

3 t

- - - - - -. ~ -I

-: r. Z- Z C

U,-- V, V j .- uW -L

c- 7 =.

:2 Z



vw- N,

.N-

- - ,

x- cc x r.

L. _ .1 "

" - C -- -o . .. - .. . . . . 2..

tt

x C Nr- Z.r- E-vrFrr:

" - - C -- --.
- - 0 V C.

- Tf .It I v C .:.: - v ^ - -

m I C c C 1 0 c c s c , Z- --- - -

N r vx c- c c Z- vo. :r-c C, C - L Lc-C r- wv vxt - a0 10r 0-N



9~

to-;

2 -U

*t - n

- z Z a.

or. !7 - f - r0 -. L

r. L; I. L; -

In T f 0 V i - i

------ -- -------- ---- -------- - - - - . - . - C - V

.7L- n mC r C cMC - N T, -, *~t 0 1, L *,0
r. fn : ! f' , f.-T -c- . T T ' rLr 7 r ' r :, - - *-. z z4 ' T zF

.4~ ~ ~ ~ N. N NP N sN . Nc NNNN -iNNN NNNrr c4lN NN r

-~ it ;



0

A0
w

fn -

= 0

C.)

- . I
N nV

-z fir . l fl

.1~46



LAA

- - - - -

4

Cr 4r :c0 -CC

zz~
" 4 -: . ::. ."' 4- -. -.: - :

'

4t



LO0

z tr.
L.P

z -- r

-cv' L,6- N.

T tpro~-.- w o 0 -- -% r
m r- t0Ty X Nm N CN N c-

x - c r- -

x zz z- --c

IxI

- Z - - -

z >

m 4-

-Z. ZZ Z Z Z Z ZZ = = = =

-- - - - - - - - - - - - - -

I.z

-- z

.0~~ ':m zz ~ . X

4z z-' z -z.N t'0 z.~ 4 < L

W- --6 .h-i'1 -r c 0 --

Ct C C ( C ( ((N



cc C

v 0r .4

MJ -N N/ LO cc- S N C , 6. c
(N N vC4V lzC4 c '

0, (.M LML M --

> r- cc= - -

-N C%

NN LC T M -n I ) zC

&A C. 0 0&r Z 0 L /A 0 ) .r-ML 0 m Z C A D. M V

IDv vN0NN t 0 Nn( - 4 N N N ~ N.- N- l 00I 0 lz w- v

NN

L/~~~~.U m = (A- -) 3((IA~ ZC U- L-~
-c t: C, v '~ o -- v m m. r- w mC n tD RC.

-~~ ~~~ -- - r- - c~c~, -- -~ --.- . C O~ ec ' -(-

! ~ c (N ccq -C0~ ~ :N~( (

-- -- - ---- -- -

12 r z m0vm0v? a

V, r. :l .C.N S-C l.M N4 " C%4 Nmrv mr



C.

N.,

0 mC- C.

~~il 0 .Cl. CI

in ~ ~ G V~

(N N XI) w)f U)

C. .

.- 0- z m

0 1.; C0 0 .m > nm L
C14 N. r N NmC

N C a;NT

-N zs f-0~ :: -

-- - - - - - - - -

L; L;

* 4 -I-C -C -r 4 4 - C -4 -C C 4c

- < -C 1 -. -- -z to

> >> > > > > > l

.--- 44 -C -4 Z L4 CY 44 4

-V -9 - -=-X4mm44Zo0-4- oL4
-ZZZ IZXZ ZZZ zzzzLr-C.Crm==

-, c- ?I Z4 v W -.-

- y N N NZ.)0 N- m.-.( 4 0 - - '~ ( I 4 ,



UQ~

v

zp

Z
x -z

Z Zq' - L.J

z~ ~~ 0'~2 -

x v - zn M 2v5 - .- -f v-
IZ -

C~ C

- ---------- - - - - - - ~ -Z- -a - V

~J~ z Z-4
o - z 2

- z --

Z -N - - =C = = r 4-

-- x 0
I/I 7



C.,',

0

Lr,

9 4c

c L r- LM

- e L. -- .
M UM? 0-nLr L.

-c o- 0Z



D L - .- D -

C.S .0 in C - C V

Lo -c N

Z -It ' CZ a, - v

L -- - - - -
-o L - N

0 03

L - -. -c -- -C N.
C. M D - C -

*Vr- &. 0, -
0 - E r .0 0L N L.t 'C

-, L. - L. -- E r. U . = Ni
> 0 L E r N M- -i 0 . E-

Z. W - C N C E. E L d 0

Q, CC C~4 : o - %N U U L;. C
L C -V E-~ - C C0.l,4 - E a C N > u:V E

-T . U- O eC 0 00~ . 0~~ Lr N M .WC N *- to z N J.
E 0 > -- E >wL U O =4* C . C C~ 0 x~ 3,

rl V0- > tM- -o 0E mCC c c ~ - L ~ > >
C.~ v-~ 0 CULOC N C E - -> N

-~ L' .- C~ - = C' > "Z-~ ~ - N L
>c C r- IL- .~ C0. LPECC N ' > "7 7 >

C; Z. Z- IC - ; - >

x~ x> > ~ C % Z> L

-- - >z: - C r0 a>

> ' C C D. 0. L. > 0 C.NCC0C 4 %> C L

C. - L C. Ur 0 5 c 4n - C C Na ' " V0V V - C.Ca N c -N C-4 .
3 - L a;L50 ~ x c C > N N K x 1 % - .*---

(C 'C C .- '. ---: =Lr 0.- xz:
C L. L.~ jZ -- Ltrr

4t 0. c.r- S, >0

Ct r E C:: U E 0 0 NAN. .-
r:- r-- C >- L-:. - U 3- >* -

IL! E t-V IW, r L3 'Z 2 Z'- E 0f E'0Ec
&.C. > -C. r- L;r 0 3- Z -rr.r-- -:- EC f- r

m z- - .i o r ~: E C E C *

r c - o0 t m Ln C C u 'r. tr it C. C. a: a t t I C L Q; C: C c 0 r

> - C C --. 1 L L 0 0 3 a C 4
Z r7 T- ; Z L. it I 0-c31-

N C% C% N

Lmto C
a el , CV C IM c

C NNNC C Nr lmmM 1.1 ) mMr C00 0 - -------- NNMmN NNrNMm ) M M M-1 MM

ME V~~



II:

= *L

NN L
CL Z

E 1E

> CC LL

L r
tr. L, z *) L

- -- - -U C l ) u
z > C- L U--- 0a

L In - *Ex
N.. > L CE Z)- . .

5 Z. E -z-

E~ ~~~~ L-r L N E -n ~ ~ - ix ~

- - - . 5- -~ -C V
E -~ E C. L: -L- L C .-

L. t~in I)K U' O~ u u -t r 'C L

-Ti00~~ v- Z , N XCNC ,T ,c~.~C E L M *r ! MM -7a v v ::z q ~ q v -. -r , a L L:

tf. t-r 0 ct c f- 0x xC L Dr CC
M-'cf* Mi fl. '-.. n * "' n!C M ~ 01r ,MInMMM M

V'S.- C'- "Lfl ~ .

V *~. Er Cfl ... ~~e~iFMC



AI

C-

N.. ' & r

cc

N ,x x >, , "

11 r

on . . .

.

- , - 6. 6. 6. 6

cd C;

a. C C c >c

> >. > -7 > > '7z

;_--C -- ,; n- - - - - - C
L. L- U - -

> > .. . . " . . " ' - " > > .. . . = - -- > > . . . - - : - > > x

C Z ZaZ, r. C .. CEEEE

Lz .

C 6.- L-:

. . . . . . . . . . . . .. ... . . . . .

fnv0C- ,: C.: rt wL . - c

k- toZt - r -r ccmmc o c l )C ,a l a

V 't r 0-mM r 0 ) n nvLf or-C7 NMrLr0 C

',. sw* c * is ---. v~ --~ S -z ~ -a - 4f V .I ,Tqc TL



guKw w m.WWW Xa fxfmbyv-. LI7lc m.-)Lrv . -L-, -- - - - -)- - - --..7

IcI

C4

L N

- > V

- C;~.- ]t

- = ..o .

'U 0- a;. 0" E L" 0- - - - -, --

C - L Z

Q r- C.- ' 7 2 •

Ml E = - .- :,

ri a; C i 1Z t 7 T'

0> a

E- r >J

z > cm0a. c- -m ---

> U U L: U U U
C, - C >; . ct.0

; - - -- - - - --. - -

-r~ ~ ~ Ln Z~ -T 4- tDr ,0-N nL r n rf-wa

CfC Tt v, v 'V P0L



A.. w-v V. a.--q.W NX -i .. A' * = - -

adV I

-. >

.- CL.

- ~ C > .-

u- u
I. x : I . I

-~ - .0 r - - z ' .

5 - =..-L L - ":

s t x C' E

= 0 0

C.:z.Z) . r .. t-

It,
fe fp

v r L L; : 1:L; U V, L



0 z

L > Z
r L :

.. :.

L Z. ': 0 ;. ; .Z;

Z - r - -

L C- L
TI .- Z - &

- - C=Z *CE E = :.:-- =

N. - z -

On >' L C, E

C.~ ft C> *L~0 > > :. f,' 0Z >0-.>a

CC r- cc* -*C

C CL r Z E * r

- : > - -C C: =>->
Z C- L ' n

NN P:4

P. C



INTERMATIONAL CORP MCLEAN Y8 M R FRY JUN 67
SAIC-97/1?SI NN14-66-C-2197

'N LNCL SSIFIEE 
O F/ O19/ 11 N

Emhmhmhmhhhum

Ehhhmhmmsm
smmhmhhhhhlm



I III1 2 J

1111.25 1111. 4 1 16

MICROCOPY RESOLUTION TEST CHARI
,JRFAU , TAtI'lARDS

- 1
963

-
A

LN J'L7 k . ..K



cc

cm

@ 1 :

- U
r 0

L Co-

-~~ -'
EI C. -) -

Q 0 - Q>

tr. t) v T .

-r -

in- - z f. V

.. . . .

;-c; Nf T- U 1-1 - 706 MI C. -- . rL . - -r -ncL

fl -T v %. --C IV v- !L L ; Dt Ct l zr ,

N M V Lr o C NmI I CP c2 ,t - c .5 4r -IDfCCL40A

Ir ID tz %: 0 1C 01 0 inC
LC *



o :

E E

0.-- - :-: _-

N--- -

0 a

> >

*. ) ZE C

-_ - : . > _ . - : x . .. . -- •- _
> > t r

-. . £ .-- x" c .- u-, E -

-. - -" E E 0 -- - -u

zz U > : r r I L. > > L- ;. C.* > - -> >

S - - - - -) 3 -- --- > .- -i. T. Lroon - a - "-. . I-

x rny
0 0t t 30 CI C

w L; u L;.

*C cc :~o I .5 :I. c -

N =s N .(% N (N C, r. N Y r NNr

LC - r- .

C 4 0 c - a 0 _^c

- - -- 0 3 t3 LU% ' , { ' .%(' , t {,t' ', ' {) I F I' .a K.. 0f . t t " {
N -.. .

-. - :



4

C

co1

Ln.

* 4

* C

-~~ It U

z- 67 z C

RE ! :--X - e X0XI .:w

c It -. 0) x
11 N , - E C

z E IE Lr c0
-- L ; r =l

C 2 IT > Q. Z-c aI -
C X L C

4; cm u0 0lU L 1

CL 0)

.. .r .~ .- . . .a .

0 kc- - C, 0.llI0r v) 1:- - Nmv 1I - w
rN N IN 1%N r 0 vN i 0 6r 1

-z .



N

w

~_3 0 -.. -x. - >- N.. x >- 6 >

> "- -.. . . - -"- r -"- - - -- --- - -"-
. > L.

r!s

'(V
1%TI :L---- --

-W 0mN VVlk

C~ t.~ -ve

c - - - - ---- - - - m m v Cw e
CC MC CC=MM C C CC WCC C C C GO CC CC MO CN



CL

-5-a

0E,
E. E- I E I

'D r- c -C C6

in 'm0-m

.- . . . . . . . . ...

m -wL . -c c0% ;r 0 0 Cr cL1 r C
- C.T

w vVM 2M 13A . Oz r zWCcwVC
-o m m .r ' -



mi gg mN1 N N m '

o 00 0C 0 0 0

to.K KI I I

A. A A. . A. C. A C. .OD

* . . . . CC,

61 Ln * . . .

tr 4 6. f. C%.

r_ o. V. 6 t- r Z.

. . Z 00

La .t 4zr r

o~~~- C. * .

4 49 49 * 9 - 9 -

------- .nC MCN Z. CON .O io . Z *

azzz z -=Z -- KZ S._t

>= . an > r- > >

- CO - CC Cc - CC -0S

.6 -C C in 30 4A C

L. L. r
S~~~~~~ 

Z

5 5 Z Z CZ A. A. f A. A. A. C .

* C CO**M O co Cm =W CM CC

~ CCCCC C C CO . AOCO C.0 C.0 .0 C. 000 C

Z -A -Z Z~ Z~ -J -0 Z~ L'

CCCCCC 4 -9A LA4 C. -C 4.- 9. C, 44 -C . L

LC.L.C.LC C Cc. C.. Z.. CZ S C Z 3 _ 9 - ZL

C 0:: 0 0 0 0 z 5 io

LA~~A &rA.

mm 4 4 9 4 Pa4 m m 4 - 4 i4 z 4 4 4

; I Z I Zr- F_ Z r. rZ Z C.Z A). .Za)Z..
S310 2C2 arx g 9 ! ooC C r 3K aC C2 x c Cz

w~~i-a4.Lg- t-K.ai a i ia .- '- 0 L -w
an~~~ ~ C' 4 C44~ 1l U L 4 '

MOOR=a. 2 u2~~Ca



oo o

o o.

z C.

m . M L
c -9 m

e r M

fim
hu. * *

41 Z 9
z



ey

u t; C S '6

I'In

C, z o C'

w 4 S4-c4C

NN IN kNJM,



rl Lp. 61

(NC

_j_ j j _

6.~ ~ ~ -nw-w ;c00 wN MCwe T

C ~~~ - - - ,-.-Cn C-5

C edO 
O O O NC~



IW4c wMrv~~gvuuKU1~

C..m

ccn

C._.

Nn - mr m m T nm . m C-0N - 6! aN lV L XC 1 0

-33 .C C I %NC y r 1 %C %Nmr~ IMt !

0 LTMV-M..NC. CvLN -- v0v . -L
-- v



- S.

6.J

In 00 0

C 0 -a

r-c cc- C-a
f. P. C% N

N,%

N y

N

S00 0 Lr v L

C 0D

6J A. N. N -vNt,% c
z. rv000%CD0 0F OC. w 0:

0 a

Cc i - CD- w f, wqtN'N^ vi

N (4 0 0 oNlt -, r.I-v )

('4 N~ Nr NN

C 2 2 U 0 0 - . 0 vM0 k:N0 M tf.'0w
N, c ) V, 4D M00. M0 ~ ON NN

-C ft WN ~ w - -L
P- w w ~N ~ N
0 x

V tz
4 6.

- -C

ftfti- - w w W ,w w
ca, -. - -- - - - - - - - -D0

at C

'w.

inLLf z 0: z

z . - - :

- : = az >> Z z"
C' M v4 4 4 4 4 44tf4J4 4 L~x~

-~i to Ir w~w j M-w ~ w w
Lft'& 0 t -- C- %. M- 0 ft- t to w

F-MCCL o .2w 1. 66 t2Z V, Z0 M

W*M- wW M Wwwww w--w4:NwNc 0 v 0 z -)w a
>w w.w w~j 2

1! ~ .11,X§

- - C.~ tf.~ft~NfC > tft ftftt -.. 441tf

u u. -Zft-C.0tr 2



rC P0 ( - -, -~~c MN~ &C(O~(0 00 U)

N(

c- (N 0 (NN - 6

NC N± -:-el C

?- - vN( - - (D 17 0r

-1 CION C-C MN M~ --4 c

NN

C_ 0. C., C: 'L r.r r)c 0 Lr, k:f

6) 0 N
cc CC. 'rA 0- ~ * . M?? 0 - L . C

-- N M N - t:NCt( f * ~ *

oo N- V''C f'V mM c ; 0 . C. r-1 C .C -e 4NM
N. 000 V- N V~ v-I M. CC(N .- 'A C.CC. v O N . to 0) 01N W-CO

M M. N e N M M - V C V MAAC~N~ NA C - ~ MN((- tN) - CA'''~ M. (

"NN

r.C,6 w=N n N 00-N o n0ulln NN O .- No-m nN - ov V IC.-c C, or n CM2-N.C

(NCZ Cd (N( 0.( C.( N CC=-- . - (- ~ C~ -

0 u

a 0 -C- -C -Cc Ic -C -C C
44 -- ma C. . -C 0 2 4 4 - -.-

CZ --- - - MaM Cc c - -
<< =.C..-CXX X<QZC x CZ = CX C< -C .C

>-C W>w -2 0>>> > >->>-> > >

== = ccJC m'CC. CC (zC..C mC' C. -C... --

C z -. x - 1C 00. Z 0CC=Cx .30m4 0 uj-= c.C. C x z c cz x z rCC

L) 0 C~ 2- - - -

- CC ccucc .- -r- .- - -Z - - -.

Cr-Y 6 c 0 m(- eN( vI XN 0 o 0 4; 0C. I r

C. C(IC., 0 !-- C-N.~y V (~- CC OC .- %



0) c - 0 krLf C% C- Z T C., Id

ZC r- UN LM fe 0 c
O _ C Cg r.NL cc C. . N 

LD IDN o viCI m

z ~o. LitC.~ C C -2 z

0 -*~t~t- C ry Ci

z ~ L 0 r- 0, NnZz

Nm N c ;NC

CN SO z P_ 0 z -Lt 0mr

- o 0-- t.n q N w N Ln -D - t; O V 0

N* , C l N N N

C. CC C_ L LM a r C.L' rCC C_ ._ z CZ CCZ
> ,c , X. N: "! 0nC' :- - r-o nr q, - - - O L

mC N~IC rnLwI 0 m n tL.L.0 v Lr7cZ n --- :
- _ m~ C N "I -l C-C ' N n-C N m N T

. .

V, InL V^ L C'nU tin 4.DN W, zC V^ r_ z _LM
a,~ t: ml-~ L Nlr - Mc v zFiC - -7 m v v L, 0-

cr c~ CLN 61 V I . - m rN NI NN j

N cl N~ to - m mC% mmmN N m N % Tq C4C4 V N N MNNN

tnm MIrIc vrl rN_ VMMMN NVVNN -C r N N l NNMN!NN_

-9 -- 00 ccn~o Lk

I- k'L Q- - - 6 -

4<Z <4 x < 4<<C 00 44 < 0<x~ 44K-C CX. -C C00

- -C - -. ~ - -. - - - -- --- UC - - -

X~~ Z C CzV
ce - :z - U. C- Ko .

C. 'Z
V 0 m .Lr -S : nm 0U 04U -. m - L4. C q u. r t

- 'CC.-.. .0. -C to 0...' o- LO In. . - -

0 V. 1:CC2 CC CIIC Lr mIICI 4cCZIu 1,; 40 ZIC VZ, C- M

'C'C'C'C'C'C4C.~~~'C'C'i 4 4 4 4 4 
W I4 4 4 . . . 4 C > ' C .



a, N Cl

0 cc- ; es c )0 5 -c n V -wC
C,~~.- N Nm. .

r N ?- * mn t-I c -C C -
N N (N m ~ ey ccII I :1 ,N mN - C- m C

fn Vn N N N

z r-: - L.>N - c In t- a ,I

-CN (N V ' IN ,

C- L -m*5 N.- F, C' NVT.F . irNr.cv.c C

c N14N mN( m( CI N emN

C% ONO. CNC c C, IT 'y 4-r. C0 v 0ecm c
C, NtrNN- C4 -V r - s L, n C-n -Cc -m(

C' r-4N*( m- 4(N(NV (N N I N

-v Ml ( (NN1N I. El CYC

o o .nN. N '. Nm.-- 0 
m m -NM VVC VNNVCTC(N C- N qa(NN -- l)NCc- NN. N' IT V

* ~~~~~~~~~ ~l m~ ~ ( C- ( n- N'NC0~
cc (N (N >( ( >N4\N((N C N (

m 44( 4( -C( 1&W' 0: 2: m a -C -- -it(N --C( Ct( C
W.( 6w w(N 6N (N.' -6N 4(N(N "-J6, U. (N L -- - aIII.=Ma

5-N -j - jt-- -4-0 - N. N - .9 -C- c m- -ctm

(NCNn((N( - -= w -mw -1 .L - w - wW c4 -ca(IN w-(N-C=L-InZqZ Z 4m'A- -C -C
(N (N(N -C 4 ( N (N - - (N (N -C N( C-C(N N

(N >NN( MN M( MN N-Mr - r

5- N.-- -. ------------.------

L2In(N(NC <ZZOZZ-O-)IO-C - -NI 4 ~ ( ( ~ n C ~ I~rC~( (N(N
(N =4 4'C - (N (N -~ (N(N(NCz~ =M o >NN -C 9z V31 u#-==

6.~~? !08- (tffft ff

C 4 -in N ~Z - V

N O 4L-, 1114 i



IL 0 0 Q 0. Z) m M

o O 0 0-C-o c 1

*P M6 A.0nL
v ~ cc Nr -m f- qI- -c

CY N c t, r

Q LM 22 a2 LA 0 .
z t: C, m C- IIc Q N L n~ L:% LU

cc ~ ~ ~ ~ ~ ~ ~ - NnmL 1 :0; c a 0 M0 -T - , )c

VN N

IA /C2 0. m 02 0 (/inz 0 a~f 222

ICN 0 O Ln0 -C
N~~r CNN ~ f NC ~ ~ t N m~

F) k:cct .- cCt - V c

cc cc N z- v m n, C N N n

f- m -. N NN.Nr . v c v vNr %

CLC L~r 02 .0 2 m2 OtA.2 r_ om rCL D&9Lm.

57 50 cc m v -a) C% to 0Qmm00vF r -m t . vNC N M m N Ncvwv

CN N

!&n 4r m t"*

:L11 1 Q W.C C 4 - -0 - -C- 4
200 00 = M -C 4 j_ - j-

a ~ -- a -C 4 14 -4 m -4- 020 - to C Co

- 6WNC ." ;>> N L. >. - N c. w W W

=2 222 4 04 V 4 ; 4W 01 4aQ4 r
L.2L4W V 6.44.tZ.....Iz ft It. j m 6 - & - >

2 4 4 4 4 2 2 2

NN~ >~ >~.~ > > f9 W &.

214,
ftz

L;2 C, 0 ~.. 2

-u ii. L L.~'..w 2 1 L .2 J ' 4



C, C

C.. f

F 4r. trC.oc 0 N vL P v I w i

v 0 0O W V - N v 11 -i 0 C I
C, t, N mN ,tv m N c N M M N N

c o- -- m F :; r

c -C -9 4 Cc 4 c c -
NNzz Nzzz zzzzzzzzz zz N Czzz N

O 0 N N umma=====

NNt 7 t t t -f t ! N "
xxCw 7 X x x X X x wxXx x X X X X ,<

4" uf j W. w L&f p.W6 " 6; . & J6JWA 6

C. c D

L6C D t' N - -T % P

C :C Z-- OMVWPN P - N ~ P P~ nw

N > 0-N -?-<VP K IjZ06 OC<;. XM 6 Z V. NmI D Noz
--- Z

-~~~vll ----------KZ .c..~ Z K-



- 6- a4 ,

z- a-C -O a r- r-Pmc 1

* ~ ~ 2 - 2-Z - 2zz zZZ2Z.
Z -C- -9==z lL

-:Z -2 az z

W. 2 2 0

> a-a~~.

L_ 6 0 -40 _j

a za

C 0 <CZ 4

z 5a- wr N r-r J r L

> -- a-4U

c C -2f- Cc
- CL 0 cc a a-

- --- . -: 4W
dc t C -L'4c

4' 0 z -
c 2Laz -t z T C - r -

- ~ 4 2l2 a c

0 Z v z C

dc 4 a "D _.j Z . L, - zz ~

-c a-' -- -~-N a --a - - - -
iii ZZ1. -, %

0~N XI!ZZ~ e
4 2~!22 Z22Z 4:



-C 0

>0

-C

Z 7:

in qe 0

-> >

Z

- L:

- v- V 2.>;!

- w V Z00 -
Z ex

0 )~.-0 -



, . .
* r *

* .f * C; :x x :-

L Z;
*..- > ) ---- 0 . E

-- *E ;- * E , .> . -

L - -C...E

.. . . . * -- E E E .

- > - * E LLL&. > :. - -

,. .. V r.

" .cJ: OC: ''* --- -"

*~~ ~ C CL

- L s r

< : -" * . . , .0 0 ... )k -
-- - V: . . .E -Z U U .x x c E " -

> )> * -- E E

L * * C.
..c c ;.. - E

x x - - - -E. 4,E IE

E EW 0 0 c Q cG

L; uC u .u u

V *n C-. a,: 0t*P ,M 0'L -: t-*W BLC O

61$ 1- * 0c - m V 'C - a m m -. t: r- m w 'I



M *d, Ir

z 0

CY

8 r- 0c-C .1 I

0- e -

-Z N'. r-MC mm mr

(N -. M. N~ C%

a~ a f

a r U- -Jt-6

IJcz -z i

C -- -- - -Cc Ifmt1

z z ,Z
61 C. - > t f

IfEa 
= u zfftj Z

mm o 4!r~- -

= 0 401--06

4w o *T. % 0 1 o k.
H -2 O . a W:

4 x4 -m4

--- -- -- ~ .u -~------

.~&.. ~.4



MU w pmA SIMVWI ww M1

tI-.w- - - M

! zu~

- 4 0-

2 2 -:: z/L~

2 -C

- - c. M - 0 c.0C
Z~- -

- -~~3-:'

c 2 z

L - -- Cc -C
f~ =a 2 2z :

-- 44 -

- -C

2 = V.P Z C *

= -C -z-0.
- cz 0 r4Z C

-C 6.. L C~ CC

02 = 2 0 0,,I
CZ ---- Z u a-

V- VZ w = -:2 I
4C Z Z.-/i 0 - kf

U 9 C. *2%A
Z 0 v44 u-C ix

0, Nu 4 g 4a
6j > - j

-z cl z



L.

- . - . i[
> r . ; f- &

- -°-.

: - H

[* e* ---- '0-

- - .) -x , ,"

X- z . "
*.-. ° - -*, z .. . -- - E

9, C

, -- . .c 6 C

-. , * , --- * .Q >.1 C, E - , n,

. . --* •• -- C,-P-v r

c ! ., -- N > " -

C C C. 0 :

. .. - =- .; >,c ,->,= - - .. - ''." -
-- *,.* - - .- C " --* . = * .

C)V)

tr 6r. r.C tc >: Z. > 0>t
-. - * .;.).*. - :.r *."--' C .- - . - .. .. - L C .-

Z6 E EE.. C 0 0 - Z.

° - ..9)*C, C *.--

- .*- Z. 0 0U, C. C

L L
. .C .: .- .; . . . . . . . . ... . . - . . . .

-~I 0- 0 N E)

C -- W

Orr. a.-~ ol m- a, a .m*-0



cc ~ 0 % 1-

C%1

zc t .' C. C

t -C z 'C% t%.'

6. 0 0 =

~ *4 C V C C.

- f

5-z -

Lr 2

-r ar cc. 2

LM O. - -- - -

C. u .
z 44 z

- -C6 - ...- fZ- C
=ft 0:a-C --- C-ff- ~ fff ftI -

Z. cc 3z = 0 ZK 4 Z0444m C Cr'

C~iJ.C Z' 6. 1

-z z I4c-x

-~~- - *- * * . 6' .c2

-C 2
6. 3[ w 0 L C ~ C ~ 4 ( C W ~ 6

402 4 cz.'O m a - 4= - - cc
6r r aI -( M. X . "

- 0. -Q - - 4 m~
OW 0"L/ 6... r, ? m v v t

leg 0 .



31 4

- IZ
Z

-K z

N.Z Z C

~L .010;-

Cx 44.cO

!2 
-I

C 4 C Z 2 Lm 0
==-r Lr.C.= -x

i C=Z 0 --

p22-: >CxCZ-xh..

IC0 0'
0 0. 2

0 C6



* ~l wu

W. u L. I

L; L) L

'W 0 .~ coVr2.1 . it



Ix

- w-

1.)~ ~ z u - Z

Z

~~-C

- zz12

-Z

~~c n

Z. - K- X X X- C- C- Z0 xxxKx "

Z L, 0. -ZL' r=0 0
I x--- - z

4 -C

- z =e = < = - - < >=-

- ~ W - Ll Z - 2 404.4 4 -4444 4 C
z. z. x 4Z.ZZZZ OMZC 0 -- ZZZZZZ

0. C. i... -W L= < L:O-0.z
00. -j a .0.0Z<

c C Z .cK ~ ~ Z ~ 4 4 ~
Z~ a Z 6



J.1

- <-- =

= z

3z

- r C7 C"

Z.- - Z C '-

z, Iz

0 r.

7: CZ

=-
z --

=V-06- C -

2011

<- -CLA -
CZ ZV. Z=



Cx

Z :L 10 IZ

z E C' CC

r - : -- .~ - 1-

L~~C CC

IV U) CC >,
Cc C C **

>-.C C > CC E EC E E

o ~Co *- 0 *~C. c C C C aU
-, -C '~-U- W ~.C3- 37, 0-5 *

r)C 03 ' E)I NC> : C (C CC> E Ic, C C C - CCL Z CC ccl D. >C:- O

V> >>f > p.*C - N . ~ ~ -

> - r-*. >* C. 6- L m . e r-V- L C C.-
-, - > L-:C- C. C' *C *-;> a

N >; 0C z ~ U~) - C- C r.. - --r 3 C C ItL' >C L - :L;**~-3 'C r:, vC C ZCC C - > C 'N C L -
r , - I - - E E L. L ~ '0..'- C CV C 0 2L - LV LtC~CIV CN% C - C% C% >it ItC Lx IT C CCx It' N 's-. r~N%. C N:

-~ ~~~ C C E'L L- ' C ' C-x LX >-E E'L -.CT CC C , mE~ -~ >- .' :C '0E C £ C E
_, MC* C =; C C Z c ZV. L - E:~ > C> -CC C-

t >CC C~~ . C'.
L L

- - -C CCC C;-C.It C' i. C C LC
E ~C E:~ C C C v: CCEC C - -

-- -C -'CCC Cr-- - - C-EE C- : -
3 * -C-' LC L W .C rC C C; CC C C~C CCC CL >N C' .- ~C-VC C. U L~ L; U .U Q6 a LL; L QC.C -

CC- C_:.C Q- .
N C L.L0

Itcc I - - -C Z

:C CV> - '

C- C'dC v'N ' ' C Ccc' ''

In v0 kcN w C MV i
M M m f.f- m vT v V VV V'r.Lr. x VTr.m wtr I IrC t tr;z

-C -



0>

0

E x

00 > >

-. ;,,--

E ,- I- X ;,

> -- " i .--- T - -

;' E 'a- -C - - - - - - --

. .. C X C X L Z C x L. n A  
x C x

- - r . r C -S- E E E L: L, E L E E E E U

- L L;C r r C-

S E E Z E Z > - E E Z >

1 * cZ .- - C . C . . Z.CC C. C
<~

Lr 0 C.

Lt - "" *-. U C" C . OC .,, ,L C (',,r,,, C, ,(', "vv v v l N :"!~. V 'I4

--.---------- - - ------- ----- -- -

- N C



0 0Z

c r

V. L
0 -0 0 - c

-, cr cne - 'o Z z: >

r* r~ Z' -r V r r.

ro fg, -o - *

- Q0 0 -~ -~ -- - - --.
rr r rctr .f rrcf- C f* r. r
L. UC' -o 0 L;' *u u1 r ,U U V L

C -- : C- ^. - '
-~ ~ ~ .* -: C

Z~ cL r

00" 0 ID C *-C r- w. V,
r-c =c =,:- vr CI .m ma C -a CCC -

v, v v T ~ v-- T L. r . r. 0v,0L,0w4-c Dcx%

- -~ --- - - - - - ----- - --------------- ------

- ---------- --------- - - -- - - ----

-- - -



CIV VCI.1- --Y-uw muw

c~. .

r E

C% V f.- - -

> c

r r. :
r L - -- - r- > >

>5 - C -
-I -: . - E - -- N L. - ti L

Q , -. r ,r >t

C L L Z

C' E. Z E

Z E gL C . > Z .> c L C Z> r

N xC * C . Z~. C . -
LL------rr- - --. -. - -- - - - -

f- u ur v C L-L> L 'rr
t CC C -- :ZQ rZL

r. CC - - . Ir CL) - L T w)7 C K)C

V- *-> u u u : u

4c --- - - 4 - -C -U -- -- - - - - . - l -E - E--

- C- - E -. C IN' t- m

N C. I. IE .> 1 - t v l

- - --.- - .- -~ - - - -
------------------- - -- - -- - -



V. .0 u

E L: Ir

W: M .: ,

EE V

zr C. I V
% - L - z

-= 0
x E x --

r. 0 x -z

C N0 - -- - - - - -
t Q: > - 0 E: > z Z E Il =

-r 0: L. I -- .
C 'C E E - L f EL. z r.t- .--

r r a C: > It *- -1. r .Er.
V P >c E - 1, -. EE > u

m c. u. c z* -C >~0 > -* z z
C:~ ~~~~ EZ* ~ LI C

-~ V -- Lt

C - -L C - C1
-C- r- L L-L

Lv C -
a: C -EC M 0CCa C Q - CC C Z rC-

xE z
L r. .f

ut .. C U. L; *) LE" LiL WV

- -- - - - -CC C ' -: -- -: . - - - -

70.C C VL -0,)0 - -~-F -o '
1! 050OW X 11 , -L -C. I.E

M 0MN Z SU toC: > -E0 :EC~C



I-o

> ) L

a3

r: c: E
t7 c cj C~CCr'- z r

M, r ~ E V, ML C

C. > Q u r

6~Ci. Ir >0 0 E

LC C.- r InI

-> :. >

r Z L z l E.
x x 0C~.-8 - a~ r c .rE1 - .- - r

m - CO Q. L
.. 1.C. > .-PC

n > c. 6- zO- M' Ln .C: Or ; 0 L =A :
>~ N- > > : N 9 C S z -. ' - =~ C--4. >

U . .- 0 -0

-c - 0 -7 I V-C: nn r. ZZ X: i ~ :ft 'PL 1148

> C - --Ca - .c cff" zc T . .. r L rf
_7 > -. L . : -~ c -- C: w - : -

x r- c r- -C. -Cz - C. * . -C

-N ry N. V L. L >1
.:: = .' Z rr:C f

£ -.L;rT-r rrr. r C:
Z. C: C.-,C CC CC a C.

r. L; C. E ' - r C: W - In~-
3 E r. 0NC -. - :

*~ . .. . .-. .-. . . . . . .
'TL : r OD C C-- N t mC m C : tr r- c CvC:C.C m1 : C!:,.Z.Lt! :: ! E

icc - cc ccc--)c r ,cm Lc cC

N m -cm0-N .I ,0- N v.2-- mc- sp a N r.
rwNNC NNNmm , r r- fC-r *-mvvTv- u n0.U

- - -- - - - - - - - - - - - - - - - - -- -- - - - - - - -- - -- -- - - - - -

LLC. -r.C IC: i: .- s.-C: C: CC'I:SO



z

ES

70

7 - - m
un E

tr 0 -)L L

C L V

- Z >

x. v
r E f- C- C - E

u MC L C C
> E- r C C, 0 - -: C U

cl -' n n- - I.: -. C,7 -alL

CC CC " - a -n - r - O- 0- i
., - N U Mz L C

i. X n~- r x r

c R t .- r c a. r r z -'t c C. o UZ

~~.0= L C

U L : . t L L- C

-~ U'
L.L~~~U (j

. .: .-- ... .. C > : C r- c.a
fr c> V,- -c -C6:O,- n N C.C>

*C-. C% C% C%

v )r .c- c

02)~~~t f*~. *>c- C C. >U -- x tr fa

or trt CC (C ~ W-L C0 M'- W 'T L- CL C

*.-C mN mC m. mfa mC )0 m' C m CmmnmmfmmM. -mr

-- - - - - - - - - - -------- -- .-- ----- -- ----- - -----



7-7 . 77-77

- -: - -c IC . r-N

. . . . -L z - r

m 01 'c e ':
sr C-V-:r C eL

. ..-... .. .. .. ..
C .. C...

U C.

.. . . . . . . .
-. . .Z . . . . . .

. . .. r

C. L. )0- 0V rL m P0V

LC ZF -- 7. -. -

N.- > N

.~L L

L; .. .. .. .& .. .a .. .. .d .U C~ . .. ...

i- . ; ;." " L .. ;.;..L L L. L C C -. -. -. -. -. -. -. -. -.- -

NNNNN.NN r% N

~ , ~ * -~.~" %~~NNN NNN.N NqM qU'



CCf

- -0

cc o0r .LlW t :N=NN
UMz.L.)V

wr r O C r r

NN VI

or .

z C,~ .nt



Lr"

£

r- C cc-
v Lr cXc - ! ccc

M V L * . *

C Z L . 'r
L^ lzZ-ZZZ ZZZCZ ZCZZ--mM C o0Zr-CNZO-n V

OOC--- - - -- - - -------oocoooc oo co

.: Vl

MN



4m . 2:V.I

4 -C 0

L:I 9zl IX~ m

-N -N - - - - ---

N N -=

zN Z

)~~ -v%~ L TN

^x x



L-

CY 1 IeN; (N .r 4 t- N NNr _ vr

ItN C% INI ON NN * C%' -C

-~~~t -y IN -- M - I

L7 C Ct r,. M .N .

c cc INN Nq r- -- Cc k- c - n - C m

C1 N N

a C. L r .- Ln M- z 22z0- vr MI I, N It C. to co Lr N M CN
r- cqe C c r) C% atO MN O V) 0 Nt ID~ r-NLV VV- V V

- l -- N NN N - (N tC- - N N- N

MN NM M lzC Mr

OC~to es C..I r- C; CN N C% tC I tN~CI I Nt -N

C-= Cq CN I. nN C, c C IN r- 0 N C'c V r.t- r-kIN-V I-N

CN~ NN NtNO tN N NNNNNN evt~ N-.tC N

-N ev IN NNI NN IN -IN N - M IN N Nt

-D M ~ -NI-tNNM N 0~ttN I k: 0 c,-v "c 0v-Nt L:N t rt-k ININtN .:
- - IN~ N INN?. ININ N N -IN -- I N N IN

Lr

=N - INNININN - IN - I - -IN N N N N

CO 1 4 cc -C -C -4 000 4 

-4 K 4- J-- - - -- - - - - - --j_
.C =Do= Mo0 M= 4 4 4c 0 1_ 00 4

- - - - - - - - - - - - - - - -

- . -4- C~ Q~ & C, r- 1.. Q. C. r-0v4.

-- w-co -- ----- -- -- -- -- ------- - - - - azzaa

v * -r in r t i
4 M. N IT 0 0-'cO2OC. v

* - CCC ~ 0 U44-L.-- ~2~2u 4 2 in

It . t.IC~44LO40.-41E>~4U --



z Lr. L

C- -C.

- N. - C ,* - C- (N L1

C. C. - - YC

N N M CN x
C. zN izr 0 o

-r -q C vN c- N 061-

z C. C L 2 -

NN (N C(N!

mN 'N N .

a..:C.
n (' V(N N% -O 0c 6p (N C CC.nf

N~~~~r NCC NN N~CL

w 0NC c- (N Ot vN v----v0m

(N NN r-(' CC t rLD-Mv - Ln vL V
ev-CNN N . CN 'N --- --- t

C%. m N CC. C C% C l. CCC COC
L' e-v r-' r- -. C.e.C C- r.~e~'

N '. L~(N0C q(N ~NC (N-~N C
> N N( N- N( N

C.C
(N~~x C. N t

n:~ (N -C -C-C- 2 c<2:n( : -C

2Q w- C. V- -C C.c- - - C -~CC -
-C 2c. (NC 1 C ZZ ZZ Z I L '~ <c i=.~ce0 00C. 1-- U~

> 0. >~( C. C a. > > a- . Li- a. ~ L- C..' V%'(~ C ~
- - - - - --. -- - - - N(- - (

'N C L: x =

> r- (N (N xN z NN U 2v
2 c Z~e ZPC Z~C Z Z Z - = C C. 0 ;ELr

L^CC~~ C ~d- - - - Z Z Z= ,Mf L'0' L.-'W v > U V;; _

-. ~~~~~~~~- trNN (( C.? N ~ ? N C~~

-w - r- N-T 8
Ll (-, C14 61 v C4 4 1444 o.11 av



N ~ C.
a tc - - - a cC

N. 0 !
'T T N N m

-l M - l N

N N -l -' UN

f0 Ml M 0i
TN -

x Nx N N -

-r cNN N - , N N N-'2~~

Z.- V V.> -
cc C', - C Z Z Z

iN N = z .z z .z Nz
N - z z

Z~ z

-r 2

N - (N c'. cr yNN l
N N~ 4~0~'Z

L. tC ZML
n I f r ) .,L T Jnn <C 0 "

N, Nl Nl N, N' cN - N- N N --

-S 2

4, ~ .z

1 = = _j - - -- - - - -- S - Z

- -- ccW .Ix C LZ

'C T/ Z 4 Z

- ZZ

z Z - Z- wL

r.C =- . C - - w -

!*t C C -DN 6 _j 4u-.JZ6

- zzzzzzz

4,4



00

cC

z

C C

C

.

z@

C, Ma

N %

z

Z C-

"--- C C--C C--

- z c - .. T . "

V, LL0 0 u

- - -.- -..- -
% ,

O -0-Ce'CZ 
L

ii

> > r- LM -e

- -- - - - - - - ~r - C-

z z 'c

4x



C C C

C .

C: t

CC. V

C -r

C: L

0- c C >L-U)LZ

r; ~ L' c .C - ,-rC
It,. L C) 4

.9> r.Ne C c * r

> >-~: >-C
:> ~ -Z c C.- C. .

*>)) rI; -; opC V C

c E E:. *C t; ec: L> >

r.(% C~ E - -;- =
E r - M, M > CE - -- - - -' - - -

Q. C i. N L; ~ LC a ;0: UULC: W L;

L; U- L -u L, U -, vL v L-uu L CL

C m )IT r-. CC a, 0- m - - ' -Ln r- E L)'- -C vC

v t0 tE C: P- 'I C 0 w a 0 0-'D r. w -
M vvvvv- -0'- an 6n Lr 0 C--- Ln Lr :wL5L :0k p

--- --- -- --- ---5 --- -- - -- --------5 *-- - - - - -

r.I~~~r~~r~~t:I~~~c,~ %Cc C 0. L; 'rIf .~ IC



C Z

f. -

C -

v E
L

C

a Z.

... ; .. Z
0 ~ c c

- - -

- -*-



t -

c. IMc-.V

a 6

cz 2- CI >

4= C Z Lr~~ ... 0. 0 . r-mr-V

4-4

z~~~ C. z

0 0

z L"

-Z 4. m

-4 C'~r.Nv.,4:. . . - = ---. -- --

U,6. W :--< 4 <

CZ at: <zx-

> C. Q. _-r .

c- 6. -6.' -- -- - --4 - -J

5~~~-Cz 4 - ' . *4 4 33,~4------ LZ --. Z>.LLL
-2' Z 0..~ 0 O 0- ZZZZZZZZZ

cc - C %C 6.,.. IA ~ 0 mv 0CNO -- V w N tC - C/~0 0t OMCO V~" I 4
C06. OO I Cj

OZ CNMV41/.IZIZ' U

c -



61 1

6.z z

- M-~ -

L~ Z6 z zzz

m C-*sm 02 0

IA 4 Z 0

64 06 CZON

OC'C~~M Lm Z0..-

- 64

*-C0fff
6.' Z Z C 0- w

-~ 4 ft 0 --
L 6 _j I.

Z 64 -- 00 2-.

Z Z X-E

ft~~ C >-IJ4~ Z

=ZZ-c ZZZZZZZZZZZ 4 ftIx2

n: 2: 1 -j.m 0 Z44

2 '~t Z Z -C L,. *'-I

or. aA z 0-2'

C. ~ ~ ~ ~ Z== Zf0=- C' **A

Z Z L-% -- Z :. 2 - ' 66
Z 0 0r n~

- ~ ~~~~~~ M4 . ~ U - > 4 '
V- C -c XZ> m V.C-.6 Z X

V,- < x 1." -, L&'C'f L -

Z >' r. Z Z i ' 0404d 0U -. , -~

-9 , CL



C.

N .

- >

2r

N - - -

r E ...E

.E - --

ID I E Ec _0 E. N N M

r E L . X

0~~~~ E fTI -- E t . 4 U
r. . '- URI N N m.' N-

c c c L C- E E > - C

> ' , .ZWD *- L' . - .. .

> r C. L': V u

.• > Z > > > € .-. : 7 .r = > e c s c: . .
m t E > W. - z , 0 0 > . -
> > r r. -- r L L r.- c c

C > ECi C C';

*'NC*Ca N - *.

=' C c c .9f - . - x 4) -L

x toC% Z C- >C 0 C C ZLI.'E r C C 3> - 0 C

>- : . IC > %. : r s E 0 O .L 0 . r. - .> * .-
r. ' r, ry C. : I O C - IC 4. L I" .0 . > 0 0 r 0 CI , 1 . m E .

-X -N EV . N E N 0.~N Ut'C C, Et~ ~ . ~ .

C > ;.. C C , . L > . Z -- C-a" > - -

-- r 'z:>~ >Ct -: *'-V ' I CTZ. : : C >>L L :

> .. >tL - > ' . , . , N_-.
L, L Z * :- LEr j Z C-: .- -- I > --

EEN: C 0- E C CCC N N V L: C - . C CC C .
- ~ f r r r'~ g C) Cq r E 0-* BI L 0 9 .- t-' X X 'PC

0N V C C9 tC CN Q.I V > > >t * -L C C E
U. Q>> '.E E L .. LC C.s L-. r- EC--LL-I-0E - 7 - M V -T

-~~~~~ cn CCcNL Z : cin 1** 01. *

- -- - -! * - C- - eyNe - ,NgN at .M m C

- Nr NCC C% mm mn mm vv CT C.C -r v T-- v* w-.r rwt.L. .6 :t o0c Pxck --

- - -- -.C -CC l~'a C~ E - - - -----------

- N-



c)

I2
0 0

c C C C

- ~ ~~ ~ u . , --

L L Z L;L

. .0 0 -- L c 0C c-0z0cc 0 - o- M. - L - L . C 4 .w L;- w - 6
1%" zL .Ox xc > nL l A00k

Ov 0r E
E -E >.. E >cL oL*^V " 1

f: r* .>. C .EC>>>>C
C 0-~ F0 >C 

-

------ - - -. *

Z , C -

-~ ~ N -t I-C C -cCC c

x >CC 0 y~ " z C CCC _j ~ Z Z Z 2

-~V 6-C - - - -

c cc0 C c
C~~w -- - I.i) N - v~ C r

6. C',C- C N ) C ID C>L VLLO W I-cc>)C C N

%. ~ AI >OC C ' 0-0 --- am umm mm

61 tl 1 6 12 A2 C 4 4



C -s
C

N'

9%

r.

C.'

) -

-'N
C

N- -

5' C.
C

N '7.."

C. 0

'C.
C Z

2

-Y 9%

e
C

2
a a
2 4

C - a



0

'S.
L z

.c

C

-" ------ ------------
Z n -a.. =. • .

n. N 0Z6 r*C M6 C. M6 r6. v-m l - v r -716 ; : r4 z

.%

V M.~ UC 6,m VNm r~d D ; Ut 6 ;L

2 atL I' 0;r

00 Do aoc SO Oa,9CE~

-A V ;w kc !o- c . vL c.IL V U L.'RL

C:

w*[m% * m " u% V S % % a m*% . am*I~mm%



N N M

M. c N v M t I t vr- N r. &N m c

m- f,- )- ,C n0 f

- ~ ZZ== zz
~~V NN ,w m~

Z Z Z

o OLIC~N -- MfNC mm- C

D tr 0 z z-

====ZZ-Z= ZZ L^L= -

r . C

2- I-- Z' z2 Z - - 22 - C-
v ci-e w N %; -~- C~ z r L,

:E. 6.NLM % t

4C CZ l .C

-O C: 6 u&~ 0 m - -c-0mvv0 !-n7a -CN 0 m N ilT
p. C r m W r. mN 0 r v U Lr V I-TT C C N--WqN- l

,e z c: ,
>L 0Al

I.- --- cc4 444 m44444

LM4 4 44 44c -cZ4 4 -c4 <4 4c

- z. c cc a l z0

.. 1, x -4 - - - - - - Z Z- - --
k: tz W) Z . 4c r-- m xi xI 4w- -' -Z I.

2~~~~Z U- xxI z2zzz
-E clK q c c W -N- - - -

C~~~N . &:,.0 Ir m x Mm0

Z 4c IC- c 4 444 4 c<< - c4 9I
-X = ' c%> > >> >>>> >>> >0 .r - r .

393 -3

trI- F : e Z -- --- -



0 m qT
CDr)C

es CN C%

3- N

Z- - - zzz

0 CZ 0.-

LM, LA VC cz

-. ~ L~ Z - .

Z2 Z2C - 4
- C. Mu4~ CZu)

Ic. mz M-

UZ 66

Z ---- ~~- - - , -

K C

-- K444 4 -- Z"

4~C, C n 4 2 2U

z. --- :.C-C 4

4- 2 2 2 = .4 c) 2

LO) 44 4 4 N 2D C- Ck
I2 2 Z 2 - - -----

I2 4i L.4C -'61

-- ~~~~~ z222 Z ------



LS 0

0 0

ILAI

0 J

Ic -P

NZ

CC -N



'C

00

x C E

r- C C.

L - _- x - -

C - .4 V- - D

UN U 0 CU L c 0 'C 
, -4 N* . 4 - . -

, -. = ,. "1 C, u in 0 a;

- - N r > N" . . - -

; C : . . . -. C : c- >- "

" -N". . O -C,- C - " • U " • • U C- . . . .. *- C • :. -u.

> - - . - -a > V x . a Z 
N e" r > a .. - - - . m C 5E C L

!z x N- -L- Z QC U~ L . >tr

f L V. u

> c ~ C . 0N O -. E >-

-= = CC f .s _X c
> (1, .4- - =" V > >= =0 x = : - * L- -:

N- IN >E EN z 'T > x N ~ .. - Z u-

41I >N > CC N V ~ C Z Z- r 'KX - - W

{. ,:

....

C ~ ~ ~ ' > C Zt *.~ >I C-
-r rr- C'.' EL E~-

C* c ~ - a a3 I .r-* -- L r 1

"" -, - ( C f:P.- E>.N *" P - ,( ( (iP t' " 5{

u - t;C L S U ,

-~~L T. T>C T.X T 0 -' 4p

Z Z C> k: L:C -x: t* t:
- - -~* ~ - - - - - - -----------------



C. E

cc~~~ c L-

ec E a c L

> x C.f:: m6II

> r. a-

tr.2 ZU CL'

-~ ~ ~ r rC It.C~ -C-~ ;;C~ ~ O' '(tro
ec ;

*r 77 u P *



r-

cc-l I -c 0 )

LM L2 CCC I
LI 6:,.



In

U.U

c
C-1-

0 
1

Lnn

z -z

ex U- LoZ' in C0~I C I -- V1 _ T I nt

z -

or 6. 4c .4~n >'t ~ -- ~ -0 q-C c <

U- 0.Z C <

-z N

-, -9 39 -j www - - - -

-n C% all < - -

Z Z

- - --- - - - - --4

Zd - , M22i t rxZ= .

z Z4 CCA C C. - c :(L _
6w >- C<w-W UK049

0 z/ Z. Z/CC 04 446 64 -> -4 -4 - 1/'----7

4% M 2 v I- M 0 4

% j-

I ~
U-zz - -



0 (Ny

U'

C . V)

0 LI , ) V
U, N. UN (CCN

N N. C14

(C U, C, vC 0nr )r NN c c e n 6 -

NN

L- a.~ -o)L Li . C.. Q. C--' r - - - - - - - -- - - -

r- C fr( Z^N NmvLt ( N -1 CldN (n N zv mID n pX cz

x- C-( C (

>

ZI C.

-C -N( -N - - N (( - ---- - - f- - )C -C -( -- ( - ---4-(-aN( -C-C-

>- r-L - - ----

-. 4 - 4 m IX

4 -. ~ 2 0-OC
Z -, z z zz z zz z z zz z zz z z- - (CC>KC.

W 16

0 44, N



IIN

IIx
4 00 40

wzwz UU

z 0 4
0>

.1 A v Q. w6

0Z L)O 'Cam ~ x >N d

0 Z 0

-. 0 V) '

N ~ ~ M- -0 L

- 04

0 'C 4 -3 4Z C.N J

0 ~ ~~~ 0 - - Zi4 4 2 Z2~ Cl 'I
- 0--2.6 C.

-' =~ T r-W ,C=

ZZ Z < < 2: 0 z

Cx Z Z -/ C 0 LI Z

* :/ Z 00 L

0 W Zom -C vc0N 0 11 I C -C

Un CCMcI

C. Z.

C: -

-. - IZ .C4. z

<W Ca-z -- - 4-
k .-- ^0'0Z424 Zi

0, I/C 4400U U LZZ C -

-- %- / '



I

N

e
C

to 2
N.
to

N.

U

N 0

Al

I

C 0
N.
C

N.

0

N

7

"I

- r. N a.
-if.: CN

- N .f S

S

4 'p
C..

U,-

if - 9
- -- ,I-w -a

NMfl A~v%''.tA'.L% A.>'. A'.C%{{~~. .N'A A - - - * -r



c 0

Ef L'at

C L

w .

C.C

- C;: 'oC 4
E. - Z> E

C~~Z , U
Z 2; Z- ,C- -j V L

Lt L It C

CC - Z C
-- - - -.

)~L L;.'

K~, CC T. t--

Cc 1 - (
f,- r - Z W ~ C ---

-- , - - .- 0 -
r, ' Ia- Et C c0 B E UZr) ,0. -
L-tE E L C -- tf > -)7 )LU'

a.' C' - -C. ru E r 0 0

.C' C z~ z -l

L''ifl~L' a--'-K o *

c -, --. mc c: - z z - --. - -~ - - -N-2 4 4

~~ L' - ' - -C -jZ
LL~~ ~ z a.. : ~-

-tol c. cc - -> >



LOI

CC

0

N.z

N.s

6.6

N C 0.0 -C-L
Y - 0- N

- x VjC C4 C - N N N

v~ C% N N - N N -N

Iz z

zz &

- U.

z C. Z Z

CNNNN ---- - ----- Nzc

2 6.

4z I- -. - ; -=0xZk

wi w. 000 0;Kz zz a

c -4 - 1z-4 zzVL
49 - z

m .

-- 0 0 e.e v N

A. C. Z

Z 9 -l~" 4

U 1/' U 0 U 0,0 44 ~-2 00. - 6. 111-~b.
- ~ ~ ~ ~ I A. N. --



00

Z Z

m I
ccm

LSL"c

*X -C0

0 z 0

Cv Z
62 Ot 0' 3

Li - "o

z : - -. = - -! ,

*~~ - Z C "0 - -

- -r 22 u at
- Z 44A.J 0 0

C -Z Z Z Z - V

> ;U. = -Cvrm
2 Z-4- 2 0 r -

=Z/ 2 -- 0

CC
Z ~ ~ cc xZ -

-r 4 - u r-L/1)
Z- 1 Z- 202I X

4-C 0 ~ Z40 - Lf, vONL

co -C -OC

c 2Z 2 2 4 - C; 4L90Z. N
4~C =,-a 2C
-~ -Z -C.



Lk.

C.-

0 - A

= - - re LM
S C- it 0

M, * o P cc 0%,



C-.

z uz
z = o <tz u

cc U C, c- -Q; V

w Z Z-CC Z U .
6. D U Z w c

cc -j j 66 e

Z ~n 0 , Z ~ cz
- -- 0 0

zzz
- = .- I;-zX ,C

z~ zI

-- - C .- -
Z~I -Z? C. C. Z-= ~ 4

4- LI'C -

2CZ C _, - % -

- 4 7 o& <. 4c 4 4c4 - -4 4 4 C ~ s~ C
Z. Z4ZZZZZ MEE=C ZZZZZ-c .4 I 0

>- 
z

- dc C. Z -C z
> C2------------- --- M

2; Z --jN

-, ZZO. Z=.Z-4C0 CZ-C.
U . - . - - Z C4I.j -- u Z 4 >~.-

-z z- z =0ZZZZL/ -.

- U' C. Z CCUUU U -~I~ .U U C.

M, 4. 4 . Lm M4'I n



'K

I

C.,
4
C.

N.

N.

I'

I-
U

-. 0

2
N.
N. 0

N. C

N.

5

0

=2 -

4 'p ~fl
* -.

Z p

4 - h
4 - -

C -

- - -*~~.r
Z I ~ 4

- 2 3
'p 4 0-'

- c~, U
- 'p 't~

4 CL~ - 'p
- -~ 2 Z4' ~

2 4 'C.
...- -~z -~
0' Z-.4

'-I OC~ -u -''-4U

- - - ~ ~ ~' - C. ~' 4
U - 4.LPLPZ~IC -

'p 4- 0 -. 04'-C C 3

-w



I.I

w

- . -

> ,cZ -4c 4.

N.r; . *. >. * r .

&f . * aJ. ° --

§ >.

--- - : * C. * -

. - ,* E C-- .*Z> O10 0

7 0

°> > c

C% C. L 0

t 0 * -

INN
*CL 0

2o 15v n - CI

Ir. 0 -vI.0- C 0,.InT I

al Zco. -cce-



c.

Z. 0

Z iZtZZ1 =

cc 4 -34

z Z z LA = Li -, N

40 0 OZ 0

- cm Cl. r.C\ -C L1L. < 4Ln 0 c '0

9- C- ec(c~l N2 z

z~ -z t;

2 z- s... X a. CL;.
440~ - -

0 -- 22.-.il2
-~ ~ u 4 C0 Z

tr Zo z
4Z 2 4 C . -Z. 44...4C" ~ Z~'

Z. C:44 Z4 4 -

Go =

-~ ZM

-V Uz z-- - Zo L. Z 2 >

t:U - 0w
ZO. Z-C -C cc ~ 0 Z/

Lr I Z Z2~ =E ZZZ MO>>"U m
"4 Z m ZZC P - to- 0- ~ ~~

"4c z~0~ ' z~ -c cs -

C'1 . S.10 %.



41o

-. 

% e

-S.-

lk 

or"

Y.e

NI L



. U

o
o0u- u 

,

o o
. .

.4 3

n°

- .: 4

x z r.c
ZZ ,

' . : .- - -

-,, x

r 2 .XZ Z

>- 4

L. I-r' - - - X

C 0 E ~ 0 L CO

>U >--9

*C v . r. -f

v- u 2-' 2

C4 06- 2 - 1 .

-- - - - - - - - ------ V-- -- Z- - -

oO 2C..- I- w 4

*~ c E

'0 000
p r - .v' - U



~A M MA L'~MJ~ A )~MA (~JK~~J. A MJM.PIF M MJ A PJ MAM

m N

>

Ccc

-C 2

CY NN N
0

zz t7

61 2 A Ix6 N N .e
-x - -t

Cw U. 4 2

Z Z

-, z2 14 -0Z*%

4 mzzC:omr~ -z2 Z;OO 4~ Z Z .-

ZNNZ 2 NN.\N N N S~
mm-N.- 00 M0

MTTn0F- ZZwZ cc
1 -- j



L6

Cc

0 0

z C.

CV u 2z2z

-~ -C - z4

z -

W. 6 -4 -4 ,

LA -D w

oZ&r Z 02 r

0r I/
I/C 2 0 C

-- 0 .- M

10~ 2

0 Z- .- Z



C.3

C, Z . =

* E --

-o x

-~~ x C .W

W. 0 V ' > !

2x 3=
= . -:

> -- -

E
> >~ -c

- >A >

C x C. C C - f- x

--: --

- r. > - > r- CX

- - :: > 6r

z z

r~ r C r'

,;UCUUL) U u uC.UL; LuuU Luu.C LU

N CNNC. cl, C,

:4 v. T: v; v v V: %, -W X LO J) 0~ 91 I-;* 0



> >

L 9E

II

F- F

o *--- -- --- V

_ -- - °

- .-,r.h



LAO

Nv C

cc N

Lt)

C - N

-7N

z Z Z

L!~.

w w -- Or

zz
z1 r0r

: - 77

OC or -
m *l , . OZ./ <

-z z O4 4 -4< 4O

OC -
-i CC Z~~N

44 Cp Dr i cUrvcUL

-C-z N v X. ~Z '* CMZ v' C 0- - N N N a

CC 0, 4 ~ 0 40) IV IM inN Ln i:. 6r nX: DtP( ZW 06

V OO N C- m % MmC

Z = 04 )C DL
C% CO- , 6lIP Dk - -

OF O N
ON, v. N



*W ~ ~~~~~~~ Ia~J tU U W-'I WL p1 rJ Xq xA Ar M I F! TA MY V F FKwK . Y~M YlO.hN M~KM

Z'

L)

4l

Z Z Z

2 - 2 2 - -

z
- -- F- - --

* 2

2 V)

c ~.7 - -- . -- -~ - - cc~

U'i ZZw( W-

4- 4= z -w

4~~U z0~ << a :.3Z L

Oc.2-o Cc.

z C% Cv

xxx --- -- Z- 0 = 2w- - Z

Z Z2 ' 4 II-zIIN

* ZZ22 ,--z00424

-- - - - w-- a' " I c 'r J
2ZI x Z 0. x t -/4 = -.C

Z- 4 < 4 4 -0 -Z-04M C2

C ~- ---- C-CC

-w v.~ W 22 CN IrZ~ v 200 0
-~u W2 2 IDW ~C0

~~I -C- - , 0

- -.0 IZ -9

I~~,% Z%~~ZI '0



06
TNN

. le

t- LAL

cc a



I":

->

C E

f
x C

> >

N..-

•1

m C

K4v -

C~ V.
2;1 N.I



Leis

Z 0

z Z 6M 0 v6- - ZZ)2
06r-~ nvM cc L L;

LE 2,i.
k" - -

Z_ - -------

-C

C i. 4 2: 4. 2

z dc

- - -: --- - - -

z - 4.. 2

w~ -x -' eZ6 4

-~~~~- -C.2~23 ,F

2 2:

SzS ~-I -Z



L.I

z II
Icp



L7,~

0)r Z c C C., xfo - -.-.. . --

I~I 1" V,~ NN

-~~~~ - - ..C -rr

e, -C- ON

Ir. !n- - r C, -c
C. ~~~~ ~ f LL-.::n~o~* ~

3 EI E .7. - in ING

.. q ME E C ~ Ln r)NCN
- :t -C M- VC 0 - W

0 im LE. - . W

r m - -Lzve -- C

S . =( a N - m C*~ N * ;D r

r- t: c CN

% C. 1- -r - L; .t:V * ~ N
2-**-.~> c- 4: Lf *cs. *

0 L- C> >Z~ C C 0

F- v v-'. C, t"N P- NN TC 's-~ *C
T & ZL n -- 0 ~ ~ C X3

E: - d L.C u C% "DU N. 0z-~

* C -- 0 m . *-'rC:N C . . c
W. I* -OI VIrCc M -. -- (n %: . -C% -C

C.UO. f. 61 £ C0 r- . It C r% ~ N N C '
Z% m r. C Z C I*

z ... - -?, *C--r-

c C; C~. C. N .

L; C LP. *3 C'

CC. C tr 4, f, CLn 'r t.-~N
> E~C cC. ~ L- - ~ ~ -

> > >> rr; ThL - *.-;: --r. C,
-~~~ -. C115 C.-;,~ - -

U U ) u u L -U U UUUVVUUu uu u v

- .?.N N N N '. N IN N N N N IN Nv N N N% N N N N N17 N N IN N r N N N C, N r% r N. N IN N CN N rN N N N4 NS IN N N N% N N N. N



CD:

N .- C M C.:0 Lo(DM : NN7 C t .C:. M-l Ot -C.'a t: _0

0 . -C C~ n oLcC.

0 .. 7:4 .z w *O LF) - evN - 'n Frc C.: *.:'-3- n r- - I = -f

- 7~ n nk.: Inv n~,. v *nC.O Cn C

C* .r~ m - ,m. CI C t
C) L: tD NC. X *-: - -- 3

m 3 M -0 Z, X C.: C0
x~~~ ~ ~ x(rre *3' 0 "I ,Nn v nL r ,f

-- . * LCC. tz 3- N -=V
CC C N C C.C !-.- - - -NC .: r-0 c - r

X N. " Lm.'C Vc.3' 0CC~ CL.C ~ * . 0 M *0- . C
-E *M V C, *) .r-OC N *Ctr. -* - * 0..

7 '. .m *C. - * 0N-fC * N~f 0 V,~~40 . (~
&r. .- mC~ NL.CC .3e. L: *-C. C0 r- * I- M*r'O , 0 7

*~c 00N 0N C 1. -0 *r c -.-- r m.. qc0
-T 7 . - *3- NC.'= - .r- r- u).. N * DL W - 'f -( cP -. - 3 r $ -C

* 1 -Lin.... N~- N V 0 - X :LCn V CM (.0 .LCLCN r- mN 40
C, *".:w- LPC'.' N m L.^, .; - 6 ~ - 7- .ur "SC

o c4 - * Cru o* Nc. m D c --- L. -m cv.

C; Ln 0- -3C~ O CN ~ 0 tr 3- 4 r-:C
C;. Cc% . .n x C. *C N w N D C C% a zC

C n N e. .N ' C CN C
* *:- - ~ C.. N rr-iC '0 CC~'- :, .

v. x :3-C. .'~C. 3) -w

M C) N% nC. N *C .71 17 T-C'

z 0- EN -. 0-' L: -c n~3 f"&. - :~C- '-.C.~ . -

0~ ~ M C' 0 ) --- ,-r

M v k0L nr) N (n r LC% . *-. : n c CkD 0 I c t

-, N -~3- *-3C.:C'Cn vN -:~ * c\ - .C
c ao-- 0 .0 oC.l - C n -NM *ec--- Z~ -Lpr-.- 6) rZC

C, -- -- 0 (1)w Ln - - N v C, r

NN -r( : L M C NMZN C

X 0 3 3 3. 3: c 3 3 3 3 x3 3 3 3 - C33C3N0:CO-OOCNOrO-

* ~ 'S~~2



.oI 
l

r N

t> G

c~- tt .

= L

cc r i

L. 0, =~ -
-.

C; W L.

tr - - -

C-~ C)

U C - C

v 7L Z.~)-

N-nmm - )Z C C N-c - ) C7- IT ) - l fn X c c

t- C.-
N .CSC r . NN7 ? C.:- fn -x- -,~ -:C. L .-!.7, E

N> t.NNNNNNNNN- .NNNC NNNNNNNNNNNNC sNC NC *NNC

z - -N.~x .le^



"Oil

CN NC

GU



0) L

cc Cl C

7) .

N.) N C4

M. In N

N. N

(N~~ OC- 'D 0 0

a ry( cN csoo-7v _
z

)~~0 m -N N. ej-r. .

.7 Cf z x;

z 0
-w. N.N .N

Z 0r 0

N.~~7 -. > ~~C g
I-7

Lr. a N

-~ Z

-r m -- 4 r I * 4 C)I
-r zz-m l U

'A A- V%.



N.Z C

AZ -D

cc Z w-Wcc

z oo-'-
LnrLno= VIM

N.Z Z

o~~ Z. CZ

>, > LA

-. t= - -.----

C- mo.-5,

IC~C



-I
In

n

V

N

I

~ -ft
C

w

~

,-.. ~,4mft-ft
.4 .4.

ft~
.:~ft

.~f

- ~~CC'. - .Ift;4\

ft.'

C.c. ~...
~
C. *-

C.~
~.In -~

C.. -
- ~ C

C ~ -



"I

Lr

ir.

7 C. a:. C.

N n -W L , .-,c

- Z cc C4



- 0 0C
I0

M a
Z nW0 '

IZ
4- ,L

z V, - xc- -

p.

-. < I- 64 . z

II 6 -

77 w -C. Ln r- /u

c - . tr. C% 4N t -"

-o - 6. -

- 6. Z z
= = 6J v. < C

cz 6. .. Jf 0 .

0

>S
4 Z. Z M06 a 2 40z~

4Z Z- 2 0 t2

< z -C4%,

- Zo 0 o.) .~ C

- C V, Z - ~ Z.
4r Z04 -4 4 C C ~

Z~~t Z> C'UN .

vi CZ~ z d tC 2

2 ~ a '- - .-

-. ~ ~ ~ 3 2 -Q Z' 4=.-~vC

~ ~ i..22 2 L.Z W.4 Z-2Il

-2 -- 22 ' c 6. 6- 6

- C.i~ 0 w' 6----
-C =. 2 M = 0 V) 04 a

-
0



UF. SF.'F. - - U U ~& .~-~U-U-'UJ U- * I.Kb~ W~i ~~nIK ~ WL WU~W~LW~W ~JW~ F~1.WM V~' 1~ ~ V~. M~. W~ ~. V .'i~ If~.

m

~
0

I~J

V

.1C

0.

0

0

a
'I'

0

4

V

-, ~ -

4

4
~ 4, .... w

-,

44L~
9

-~.~ 4 I



00

*C

*L

r- C.

0L

NN - N.C

L~

co 19-
0 0 Uv

L ~

, *g -. L:

C - -'.
fv CV* rv rv

C' - iv--

t~.CA



co 0

L 4 - 39

= 2- - '-Z
z L/-wm

Iw C-4

- n v .: fl

0 c. z cr n

- ~ Z..4v

0 ~ ~ - - 2 -~i

->Z

C - 0

-xC i -9 N N -

LA X 0 9z-4L a

-w - (NL

zZ Z L;
Z --r

0CC 0

m- 4 2Z.0.....
- z 2Y M 0O -.

> : w - -C

VI~ L. ~- 4 LA LM*
-U '/i.j4 Z M- c t-

- 2 z A W
0z -

C>Z c- 4 q wiw4 o

If Lfe4 61-



CC-

cz 0)

7

6. W

LA 0 L

- ~/LW;C-



HKLE

Jmo/ Lo

IC


