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SECTION 1

MAIN PROGRAM

1.1 NAME = HYPERB

1.2 CONTROL PARAMETERS TO BE SET IN H YPERB:

IVO: This is used as a counter to indicate the particular

segment the	 iteration is in; initially set = 1.

INIT: This function is used as a binary counter to set, non-

set the elapsed time and cumulative time counter;

initially set = 0.

KST: Set = 1	 (do not change) This initializes the program

stepping.

SEGMAX: Set equal to thq number of geometrical segments over

which the model is to run. 	 This function controls

the number of program steps to be taken.

DELI: Iteration time internal, At.

NCH: Initially set = 0. 	 Tertiary counter used in elapsed,

cumulative time counter.

NS^T: Initially set = 1. 	 Tertiary counter used in elapsed,

cumulative time counter.

XMESH: The number of grid points in the x-direction.

YMESH: The number of grid points in the y-direction.

Al: Initial x-coordinate of the source pollutant. 	 This

is written in terms of a decimal such that

XMESH * AI = x-coordinate of source pollutant.
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BI:	 Initial y-coordinate of the source pollutant.

NIVO:	 Control parameter used to select heading print.

Initially set = 2.

1.3 INDIRECT CONTROL PARAMETERS

DEW	 Iteration Ax

RELY:	 Iteration Ay

1.4 MAIN PROGRAM PSEAGE

The purpose of the main program HYPERB is to serve as the

initializing switch. The program controls the stepping and

initialization of calculations and heading print out controls.

The only control parameters which need to be changed are

SEGMAX when the number of segments run is to be changed, DELT

for different values of At, XMESH for Ax, YMESH for Ay, and

Al and BI for the location of the source pollutant. Otherwise,

these parameters should not be changed.
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SUBROUTINE SCHEMEI

2.1 EXTERNAL FORMAL PARAMETERS

M:	 number of Ax (grid spacing)

DELX:	 Ax

DELY:	 Ay

DELT:	 At

U: u-velocity component

V: v-velocity component

T:	 data field
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XJ:	 x-coordinate of concentration max.

XK:	 y-coordinate of concentration max.

XMESH:	 number of x-direction grid points.

YMESH:	 number of y-direction grid points.

MM:	 number of Ay

2.2 EXTERNAL CONTROLS

CUTOFF: Set = .1 This function sets the data field = 0

if T is less than or equal to .1 in order to damp

out high frequency oscillations.

MUX:	 x-coordinate diffusion coefficient

MUY:	 y-coordinate diffusion coefficient

CUTLIM: Set = .005 so that averaging of the iteration field

is accomplished. This is a prefilter prior to final

smoothing by CUTOFF.

LIMRUN: Set = 200. This closes the iteration with the max.

number of iterations = 200. This is done primarily

for economy.

INDEX:	 Used to control print out of the iterated field for every

(iteration) *n* INDEX.

2.3 RUNNING

Only LIMRUN and/or INDEX need be changed. the S/R computes

a solution to the heat conduction type problem which includes

both advertion and diffusion.
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SECTION 3

SUBROUTINE TIME

3.1 EXTERNAL FORMAL PARAMETERS

INIT:	 Binark counter used to set,nonset the elapsed,

cumulative time counters.

3.2 PURPOSE

The S/R serves as the elapsed time and cumulative time counter.

Elapsed time is reset for each segment once iteration in the

particular segment starts. The cumulative counter is initialized

but not reset with segment stepping.

SECTION 4

SUBROUTINE POLPROF

4.1 EXTERNAL FORMAL PARAMETERS

Integer number	 In call statement this is used to select the

particular two dimensional concentration contour type.

Example: The only selection available is a conic projection

distribution with the maximum concentration at the concen-

tration center.

T: This is the initial data field.

4.2 PUP"^,SE

The S/R initially sets the concentration distribution. This

S/R is called only at program start.
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SECTION 5

SUBROUTINE SETPOL

5.1 EXTERNAL FORMAL PARAMETERS

KK:	 Segment number

5.2 PURPOSE

The S/R maintains the initial concentration maximum loca-

tion at program start. and the concentration maximum during

subsequent segment runs.

SECTION 6

SUBROUTINE VELFLD

6.1 EXTERNAL FORMAL PARAMETERS

Arrays u,v

Array u contains the u-component velocity

Array v contains the v-component velocity

u(I,J), v(I,J) must be dimensioned the same as in the main

program.

6.2 PURPOSE

The S/R is used to set the initial velocity component field.

The velocity field can be either read-in in component form for

each grid point or approximated in functional form. Presently

the program only utilizes the functional approximation mode;

inclusion of grid point read-in would be a trivial addition.
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SECTION 7

SUBROUTINE LfTHO

7.1 EXTERNAL FORMAL PARAMETERS

Integer number: Call number, I, can take on the values 1,3,

4,5. The call controls selection of the proper heading

label.

7.2 PURPOSE

The S/R selects the heading label for the different field

print-outs. Control integer is set in HYPERB and S/R SCHEMEI.

These controls are preset and need not be altered.

SECTION 8

SUBROUTINE LITH03

8.1 EXTERNAL FORMAL PARAMETERS

IND: Selects heading label. Heading Label 1 is used for

print-out during iteration. Heading Label 2 is used to

label initial print-outs at program start and each seg-

ment start.

SECTION 9

SUBROUTINES GAIN, SHADE

S/R GAIN and S/R SHADE are a package used to contour the

data matrix in a two-dimensional presentation. In order to

initiate contouring S/R GAIN is called according to the fol-

lowing format:

CALL GAIN (A, IFACT, SHDITV, NS, LS)

F-9



9.1	 EXTERNAL CONTROLS

A: is the data array to be shadded.

" IFACT: is an integer used in S/R GAIN.
I

uced as an exponentiate factor to normalize the data.

SHCITV: is the shade interval.

NS: is the number of columns in array A (data array)

LS: is the number rows in array.

9.2	 INTERNAL CONTROLS

l Internal to GAIN the ICTL(N) array is used as a control func-

tion to set the shading format and as communication with S/R

SHADE.

I
ICTL(1) is the call code,

= 0, normal	 intra-field call 	 (only RFIELD is used),

ICTL(2) through ICTL(8) and RCTL are ignored.

= 1, beginning-of-field call 	 (only ICTL and RCTL para-

meters are used), RFIELD ignored.

The values for ICTL(N) and RCTL(N) are set in GAIN. 	 Examples
i;

are:

>> ICTL(3)= 8, ICTL(3) controls the column in which shading starts

j For ICTL(3)= 8, shading starts in Column 8 after the
r.

i;
margin numbers.	 Thus if the margin number consists

of two digits, shading starts in Column 10.

ICTL M = N, where N is the number of lines shaded vertically

on the page per row of data from array A.

I
,	 ,
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ICTL(5)= NNS, where NNS is the number of fields or columns

in array A to be shaded.

ICTL(6)= 120/NNS, this gives the field width, ie, if NNS = 40

then ICTL(6) = 3, such that a given value at a grid

point in A(I,J) will be shaded over a width of three

print columns in the shade output.

ICTL(2), output tape number for I/O

ICTL(7), is there interspersed numeric information

= 1, NO

= a, YES

(NOTE: for this model ICTL(7) must = 1)

ICTL(8), edge or fill mode (must = 0)

RCTL(1), cycle point, generally = 0

RCTL(2), shade interval; this is set with the initial call of

GAIN from external routines

RFIELD, one-dimensional vector used to shift data from array

A into SHADE for contouring. This controls allows

only one row of data to be coded for shading at a

time.

THe GAIN/SHADE package should be used a "black box".

When using GAIN/SHADE array A(I,J) must be dimen-

s
	 sioned equal to the data array size in the calling

routine.

s^I}
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SECTION 10

SUBROUTINE GRAPH

This subroutine is used to graph the variables requested in

S/R SCHEMEI. It is not necessary to change any internal state-

ments in GRAPH to use the routine. All variables changes are

made through the formal calling parameters. GRAPH has the

capability of graphing up to nine different variables.

S/R GRAPH is called according to the following format:

10.1 EXTERNAL CONTROLS

CALL GRAPH (DATA, NUM, PTS, VAR, LOWER, SCALE, TIME)

where,

DATA, is the array DATA (PTS, VAR);the array DATA (	 ) is

used to store the values to be graphed.

NUM,	 is the number of points to be graphed. NUM must be

less than or equal to PTS

PTS,	 is the number of values for each variable

VAR,	 the number of different values to be graphed

LOWER, is an array LOWER (VAR) which sets the minimum value

for the given variable. This is used to establish the

lower limit for the ordinate value. The lower limit

for each variable to be graphed need not be the same.

SCALE, is an array SCALE (VAR) which is used as a scale factor

for setting the range of values on the graphing ordinate.

The effective ordinate graph width is SCALE (VAR) * 120

for each variable. The scale factors need not be the

same for each variable.
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10.2 EXAMPLE OF USEAGE

The following example will illustrate the calling of GRAP!i

from S/R SCHEMEL.

Call GRAPH (TADD, LIMRUN, LIMRUN,2, BOTTOM, SCALE, 20)

In SCHEMEL TADD is dimensioned as TADD (200,2)

TADD (N,1) contains the maximum value in the data field dur-

ing iteration N.

TADD (N,2) contains the total amount of dispersant in the

data field during iteration N.

LIMRUN = 200, which is the maximum number of iterations to

be run by SCHEMEL. Thus the number of values/variable

to be graphed is less .ran or equal to 200, ie, equal

to the number of iterations taken.

2, is the number of variables to be graphed.

BOTTOM (N) = 0 for both variables, thus the minimum ordinate

value for both = 0.

SCALE (1) = 1/40, thus SCALE (1)*120 = 1 *120=3
40

The range of ordinate values for variable No. 1 is

to 3. Likewise, the range for variable No. 2 is

0 to 120 based on SCALE (2) = 1.

TIME = 20, this value is preset and Should not be changed.
f
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1

(M

A ;

I v	 I'

F
iY

G'

rfi



L'6

I	 1

I>

1 Ili	 I,

J'

I
^ f

III
N

II	
I ^	 V I.

I

I ^ ^II^I

II

a	 Ilia

R	 "

.^

I^
I'

II

N'
}t	 I

{ W	 Y.

NI

uI	 .,'r

iu

Ili	 S	
qn

II	 9 O

NJO

VY	 ^
D	

•xnn	 "J U
q =- • S	 % O

11
I'

J p H 	 Q
x	 s Ju

i	
lv

9 M II J	 • ^I
NOI•J	 2 I• WI'	 NO J

`	 ^
J'

^

II J
• J rt 11 O ~

i WWJJ
x	 l.+ n • n u

J>f IgOFi'	 F Q
J'J'	 1	 - J Q	 W L .•

1.

N J'COJf]e,k	 xK.
11	 II

Qx'%10J

y	 .JJ U^'L'NTU^	 '—L'

4

I'.

I

Ii	 GJ

i/

{

a14	 I

I

a

II

I

II

I

i

I

I

I

III

I1

^Ry NO

^ Y	 VpVpVp

r

V

1

M

•m4T ^]wN•I •• N♦ NYIJN^p m C m N

+I MIMiJIn .pl^e Tn N^I SIR RNNNN VMr'IMMMMM+^ •1 .• ^• M •I X.• N N V N N



N

P n

II	 N P^
	 vNH

.a

Ln 4

N
J' 11

Y11 7

	

WHf IiJ ^	 1

y4 1

U
n J x
N YJ
y cV L
v•or ^

w 9! L^ 11 VH f U

Cll YNU!1 •J	 Y	 1.
IV ILL'ppllO
C J [f • u
jl •Y V•1 p..

1-• 	 F l	 d̂b •- i° Hd •]JLL;rYJ :OIJ 'J11T	 SM1 f W oJv • ^Wc
wui NNu

Y

X

I

I

J

1F

J

ti

I
'JJ

I J i J J J J J l J J J J y] J 1 9 ) 9 J J J D !J V 9 J l D J J J r9 J 9 S rJ ) J
)tlJVV l 1 ) JS 9JYY D v ]UY j4 iJ x )DN9 Jnl Y=D l aJxD JVD)4lyJ VV1 9 9 9:! ^.	 Y J: 9 l y	 0) J	 Y â J 1 d'] l Y â 1 9 ED J uJ 9] J

• •	
f9 J\ i J

• JU 3)11 ]x	 " â 	 9"1	 'D ^9 .l	 1)^9 atlU]	 y?^AVb]J )JO:I IJ ]1], â 	 >^: :'])J	 9::}JV' 9. :J S^]JI :JJI)SVVA
9v	 DIII]aAJll 19193>]^1 JJVWJ')Vb Yn	 U9]549 DJSAJ ]J )>9V â JYJ ]II]JJJ9!]J]9•J J XF]• JJ Y!)a. P'9 :'J :1]SVS]

^

\ 9 9 1 f'9 9.9 f n f 9H J V Y 4 • • ^I • Y f)\ • 9 9"H t] • rY 9 t] t • 1 1 l 9
; JY 9°99 y •: JlN9):J 9J 1J 9J 99) •^•^t•^••
9199! 9199 )J9 >A>)9â S])V}JK99}JJS9	 1p	 DJ> ^JSJ JJ
1 :9939 9)IIIUJ 3)9'9 :UJ]JJ) â J')Syl V1SJV VIJJV aJ

119l JJ an'>9AJY]JJV J^]]V J9lV9 iV:J JSLDJ • J J;JJm	 â J	 I J J	 J	 1	 ) J J	 8 J

	

PVP 93 r»VVPJ '> y V )9bv> '>^J ^) NvbvF]vO ]7 	 >•Bb^ w'J V S i] ^I9 : 43 Y l 3 g l:: Y J]:: ) J 3 119 J '.	 b 49 'J : J 9 D J 9 J V
â ; )	 1y	 â \	 y	 •	 IpI '9 •f '] 	 9US'â J J	 9 J'•^>yyy 3 A !P]J'] 9 3 JUV	 W S w9 ]H y U 9' ^.>UO	 J

	

 SIJVV ::	 3	 V

y	

21:	 •V t]V`.Y^> 4> )tlli] VPUJbvVP j; »bVb> J!	 J1	 l399	 9V	 JyI) 'JJ	 1YYY]3iJJ Jn9: 	 9V JV

	

VV Jblin>99Y}J9	 JPi9w	 O u 3>n	 ^3 3 9 a PP] >n (]	 h] J °9319	 9 Jp 3]'3 y9J J°] 9tV}VV
1r	 4 44 4	 09 4	 4 ] n 91	 • PPv J Y VJAVy :1]SJ9Vb{J>P V'	 ]VU'J Jb.>JV P	 VJV
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Ât0 :n'fn 9'f .9 i3	 nVn"J IY	 P>}`:i0 nn>3')P@{']PP•.

AY;9 jh '9n9 ++ •'f9're•f ;9y n •Y99n ;19Yn •A 1y HnnYJU4nn9 J J	 ) IJ A i	 J^ 9 J r.>'D J] P a 	 J X9 } xi J l] J IJ â 9 V V	 U V
• JS	 I1 f]] JUJ • JVSV3v 9P J 0y>^>	 ql VVPV	 •PVUJ JV J YJ S'J Jty Yy YJ J19 I0:Vb9 •] Ll	 J VV VVV D]	 V
9]9	 RJn	 9 4 9!]99YY>;in I]' 9S	 I	 O9 P	 }VV]>b> :09»I I1 0 ] 9byny }n'9n VY -ry9 L>nJ	 JUV!
u1^J9J 9ymo Da	 a 	 • s	 ^.':	 J^ e^J t II • 9 ^w}bla^^^u^.'a	 n H-1>	 n9n n	 •n nn 9 1,99 wn» AD 3'x]+9 a up	 bn

^•
na > p]n ) ]ryYJJ Vb;1:.9JJi9J'JJV VI9JJOVStI^OPv•S .Y >'J YD C)`]S Yn'a3 JyV V D IJVV-.]Jb }9.}VU(] VV

PJO n S J. 111J •]JJJ4J•y J JJ13 ?nJ Jin3b>J JY]> p Vw)9[»7yV19 •>4DSU'9)]yy 3>PV }"J I}SVU JV JSIID y J3>9LD 9uf>P>bbVVV
P1 fyo Y b 91]44 L; 	 y > 9°â P Pa4 '93"JN Jn nJ > ID 'J ^9fV!tbnbvA1'19!19 Pryn'J9 y 90.....}4i i ... D) P l ^J7 n'Y 94)>ryv>YUFlbbnb
Y] •YJ J9 â ^YJJ9	 )J/a JJ^JJJ ;•9'•.].'uD^	 'u [J'ti)J ;b'>]t>V

	

'> )^J wYJ `+ 9> VX ]9	 ]V x] P'9 RT Jn 999. >n fJPynb
IJ > r> J 13 u9 U V 1.] L9 J J> V V rS V e'• 9 Y 9 (i ] n a )1i) > 9] P ' J R J a V V Vu9]J>9 XJJ	 >n .]iJ .aaw iu iu JV JJ 99ub.aJJ3Pn PUJu
IJJ •9J>Ul9JPVJJUJ 5V3VVJJV3	 JJJJJJPVVVVVIJ . DJ . .. J'SJ JJ. ]JS UV'.]	 JVO V`JJV3"9JV 3

1
19 +Y V.>V

9y • '• aY YV1} 'I °] fi• 7 '9 93 1] 3 J9I â 9> H yI]nn PbI]'JS>P >`1	 9V V"]J iiJV-	 3SU ]Sn	 n^Iq bPnn
If	 911999	 a7•y.°n 9.'9'S3Ji9?99 n ^ ii9 .J	 Dj1RyJ 9>r9'Jllua	 :>	 oYi	 >Jn b 	 3u9	 a 9ua .t a'>. 2119
iy .+o ^lyra'e 4444 oe o.i y c-atie l..•+ 44 ...	 ^%i •>•a .mooo J'ul J^a r)aw]u ^Jluou}auû] va JOaoo J 9u9ub Pu
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•

YJN	 :JJ4 xD .. ..C. f. { . .	 u3 iu P.T M1 9DnJ9 . P P J . V NN
' NNN flI.pH	 STTT	 as 9,R ne•.T Baf 1.H O:.P p1(^'NN R
^a •	 I	 •	 •	 .•i	 I! •	 {.\	 uI.]N JW 9t

Y
 J. .B	 ^B a.F P.O	 i uu °]f .f vFC 01. ]d S40JI

`111 N-^V! . J V .. 
u
1 P J H n . S%y T C J a v a ^ 9 . . N a f T T B O H tl "n N> N N N

u N °J Y'7 JY;.° p Ow'n IB T!n T".	 -J	 4'a:. 1T .n D5 i. a'a :'P J^IYN N>
Ida•
	 •	 • •111	 •	 • • •	 • •	 •	 • • • •

t
	 •	 •IIM •	 •;

1 NryN . .YRAD tlw9^p .f iTTJ •L ]YS7	 ^S Td Bry HD ANJ NNN
19	 Y•	 N,.	 Nw	 • •	 •;
O NNN y Jln .1 B nIO T.. .. 	 O7 ^jITC I.dNL'.'nJryryryry YN N^l

NN JMle n DJ'^9 \IY!T nTJ	 .. ... A V .. ...AY+ .	 NNN,:a. . .	 . . . .. V . •	
vi^	 ^f°^:	 i i smTa aci.. nL, .A JI^v:^N

ISN•	 1	 NN.'y	 •	 •	 •44	 •;
NM V •n , Ir M1 B: w VMT •_	 •T99n.B.O M1 N )^TINN NfJ
NNNM S CI n ,J nO^. 'JI p a F? i,i'ii	 •:B DI. JD H N an I PIYJ N'a

r.Ny Vry >I . .	 nnb'.. .	 N.1	 •	 •	 1	 ' IlN N. 'MIA.' y ] n	Ff	 J	 ..... A• ..	 J9V VN•
I • NNN	 ...... .. 0•	Ly	 A Uu)h Hen N^AJ •NN••••• • •^• .	 . • • • r	 • . • 1

^,	
J L M l n A n JI h 0 0: F	 J P	 ^`• J D N .P J I V Y •, •:

MNM lND v	 NNM -fAn ,f r.. -1 ••.	 fln dwn •+.J N •'\) i 9	 •^ N••NN`-I N.•	 4NN VN JN N •! p NN'^ •, FN •\NYI•I 11



fllzlr. L

F 4

P.	 N I
YT M

H z	 L x	 Y	 L	 L L''

r, r -	 rV r	 r

7- 1: 7 -1. 7	 rT	 vl r
7 1 IN.

ri r m
IN

N N ^

14

zw

r .̀ - L:;
IN.IN .

r C J b n IN.
T^ I

7
Ll J.a0

z z

4 e L L
t4v

14

L

S a IN.

ol .04

J	 II

O

NIJN

titj
	

nJ

IJ

LVJ

'd oaau



^i

v

N

	

^	 11
W Y
N .
M
O ~

J^YI	
II

I	 N J9	 I

	

D rY	 I
J W L
tY 7

1

II

O

^W w
19r d_

Y
F'	 YJM1 9 '

U
Wv ^J1• J I 	MOAI nn`J'^	 1 V ^ Y W

1	 1 J'J J 11 J
Y	 JJ .Y•t

J4r]WLi+/1 ii^J JO
Y P-I r.l{LP¢LUJ

J JJIJOJ	 J J L VI JI U

uU

r

r

ry	 'I

Q

X

i
^I 0

!/

J J H J d J J i D! J J J J J y J J 1 9 9 J J J> l .9 J!^ 1] J J J 9) J i] V
)]']a	 lJJ999J± "J ) ; ^ • Ny !!i	 eP]IlY	 aIiJJ 9'99 i9
J> J J	 Y J 9 'l : i •	 ] 9 ' 9	 A b D 9 P I D: t	 u 1 A	 J	 D Y i of y e.)

4 t .i 9 J • ,J 9 J	 t I	 ]> 9' Y A '> • J	 9 1 9 9 H Q9 5 9> J 3 9 j'9 ) [9
I D] J J J n. J 9!	 J J

yY	
-9 J J ) ^^ J i i J IJ T	 9	 J J J i i)] 

V 
J Y] J J

li tl J	 > J 9 J J 9 YJ 9 J ] J 9 J i 9 > 'a	 I J>> a> 1] a y u 3JJ J 9	 Q9	 9	 ) 9>> J 9 J.J	 J(	 ) J 9! 9 J .J J1A) ] J v v •^l] 9 u v> 	9 n 5 a v 't	 f Y A	 9 w 9 a	 Y 9 a 9)	 f] na 9 9Il O 9 J D vll; 9): 9]. 9 J J J. 9 J J T 9!> 9 9. 	 1] •. . )	 .
Y
y !] .'JJ`)919 D>a.J ! >)]i9f9>JJ )IJ DJ 'yJ 9lJJ))S DD i)9

'
):.3	 !J J	 1	 J9yd JJ:JJ 9)JJ	 3 1, J):99 J)Ju

G
97 u ]J 10	 '31"'•33>7 5)U JJI]9JJ 9)^Y 3 . J J9DJU dJJ	 N	 1 P	 y	 u	 J
II9 «JJ '91 O • JJU^> JU 9 q ^	 OS >9 ? 9i	 9Si999Ut9Jli	 J	 J 91J 3: J	 ] y :	 S	 J J J 9	 f	 9'J Y J;	 D.	 .' '..= 9 }	 u	 9	 n J	 of	 I	 •	 9	 .i69 i	 9'S .Y>J9J	 9`9	 +99 t9 )>	 ..U5]9i9A5
UV V )i I J9 53119. p	 .>3 • 99 5 q Di	 '] 7uJ	 1>	 l	 1 J:3yJ5}:9) IJJ};Y	 9	 Jo '9 >

> tl 't	 l'DJ	 tli9 M 9-
D •'1 9] d J9]	 19 Ji S' 9 ]J	 OJ9^

S • ) J	 ^J M O 'J ']' 1 j jl	 r^97	 1	 '99'>	 9M C199
9	 JJ	 JJ I	 J ,JOJLJVIJ 9 )uJ	 99)]J J

Y
3 JgU

lJ	 ]>.	 91>J')J.	 .J•>'JU 93 d9J	 P	 9J iu'9U 9t9Y9 9 9	 119	 'f	 -']BaTYJ 9M	 VP	 J	 9U9
14	 M . 99	 h	 9 '44 44
J-	 J i J J l J i	 i ' • 'J J J i	 D 9 J J	 • J aM J J J J J] V J..

b J i	 J.	 5>> J	 94., 4 1	 Jd> i J J f ]• 9 i • ^J ] 9 O J l l	 Y	 >	 V
W>99]t 9 1 '.J]JJ¢i J l>9'94 J9H.4 t>yA'J44J4199 > '9J99 ^J >̂01> d	a>91: J^JV	 fJJ ::P •J Î '	 J	 •^	 J531;>P. J9 J.: u>
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> •?^^ • • •	 •O 4NN IÎ •IM J:A YA ANAN J'1MtV 1. . N7'349	 .O >^JO
'l ffv . .v 5 1'Y •J . :+1 NI^.IMJYn 01 NYA OA FMn N

1F. . • . •	 •AN¢JO
i . I. ..	 . 3bV .....Y...JH J . YA . JY9 N{A NN VOC9 {13 YO

1>+J 4 • -aq Srago •.. .. NF^`IJ NYAN IIA P J YMN)+ N •Sdca^v7 S •
. . . . . u. y 1 N N YYR R f A':A P L ,.: J'•1'7'V I:^ N .y : : 1 N1 S 9'.1 9 .

_ Z vi • • • ^OOUiJ :NNMI:JN'A J. IA I:J •IMNTJNNV . v^bv iev

J> 9uJU N ll a 9.: 9.]NN .M n.. . J. J... . . . . IV SIN 4U4 . . . . . .

1	 a	 1	 4uM ea NUilnnaMMJP 4	 1
S •:,	 y::1Vn 44NM	 ..n 4n .0 InNJ . ...V 

1
Y44'	 1	 •	 US^

7
.:v0	 '>h1	 4YIVMJGI »InN f' •IMN^M .

n 3	 S	 Vw. ... . . . . . . . .	 111 

. • • • • • • • . • • •	 •	 •	 •	 • • • . . • • •
	• :: J'i IS•PN4 V nl •54m 0A1n ,P .MnY4N	 o'>U91

^ ^^ • • ^ ♦ • . 	 • • ^ iry ^ ^	 ^ ). i lly i^ ^^ N. . • • • ^Ny • ♦, M .Ir1	 ?	 .	 .J.W W F	 1. ,O . i n.tMMN^.4	 n9nOl
a-a I ,	 .. .• . . ..•. .4,.

	

.. . . ^a . . . .'Iry	 :4n .B ml.. Ana Mw N^..	 .Yu.	 .

	

]VI'.'.....^. JN .... N'J •lJJ1nOIJ J1a •I JN^4	 . Na	 •

4NMj^a nnnv T^Ij^4N A^N 4 1^V n rvb FN Cnla m. NM tN.Bw TT-	 E w N 4 Y..	 4NNNNNV NY^NMM MMF.MMnMM

.d

y	 11

J Y.H	
n

N N

11
411 5

A II 2	 Iawn
•nr 1

J S
O Y J
/^	

nill	 W
J I B S .f
L^ TY1 v II 1
9111--- J•W=	 Miry
1p93	 i

41 3	 F	 1LW.J 11Y'llq
115SY

•+I r
J 1 :a1 . ^ l: Y2iX-.^J^l

I	 3 >w uotM	 'YJ2.I NrJ

nT.t_A• un...	 ^	 tja^



YH H y . i IHeVNNY Y

^4MY4^ INN y Y y

I yy Y y I I y yNY y

I4 y w YY

IywwYw

'YY^•KK

I.VM JN^O
)JJJJ

I	 LIB

f

t,^

.. .... u.....
•	 1

.....	 ... .
1 ;vi .moo. N•n y444•. I♦. N.ny Y.	

•i 
NY1INN4•JH 4H4

h` 

a
^J J	 I^ 111

:1
I	 1

1

j M I 1

I 1`J I 1
11;1

J I 1

N
•1
DN44441HH444 4H 4N 4I4 y YN4

1
♦ YYNHHR. '. "•'14

V N I 1
I1 11I 1

'F I 1

I 1
:1	 y^.a 11 11'i I 11 1

I
9

SJI
1 I

1
' I ♦ 1 I

'J 1 1
-4 ib9 1

w 
w	 H IwMHH 4 y wH4	 w; 44 4HHH4	 4wNNF•.1 a

^N I I
1 1I
1	

X
1_

I 1 1
1 1:^	 siI 11 1YI	 1

^t •	 '
J

1	 ♦
1	 ♦

1
II',

J	 ^J 1	 1 1
I

ILL L	 ♦Q	 'J 1J 1 1-1I
I 1'	 W J 4 F H y y N H N N L. Y N N 4 H	 4 y 4 y 4 4 4 4 Y 4	 y w y y N

Y 11 11
1 p) 1 1

y
J

I
I

I
1

115 Y I 1^
1111

O I 1
LL p 1

^e1 1

' I 1 11
v-" .	 L J	 J IIJ	 I 1

n
b 1 1":^'' 7 flf	 'J' H YY 4w4HHF 444wM	 4	 wH y ^.I y YY1 F1YH HNLSW JO t`̂  N •	 I1 I1•f	 IY` U 1

Y '^J 1 1	 Ia F I 1`
i	 Q Y 1 I

VIJL
J`J nJDIS	 K .l

111
11I

b . J IJ i I
I

u.]J	 J	 F I
N J	 N y

1
I

I
I

Al M	 IL 7 1♦ 1 1 R
Y^ L	 ' J i	 1

t
y

NFI M	 ] ] 1 4HwH. I 44 Y4 14444NY	 1^.IYwiY ^4HHY 4HI+wwrww
'J ly	 •R LL	 rp V	 1 ^'	 1

I^'.
V tl b ;JY1yJ ;

T	 V	 LIJ wN J ^	 I I
w ^ I 1

Fu{	 [ J	 r u .'. 1I
I^	

1Ii^^I^ ap	 A^F i 1	 1
~I^ F

^^^
M^ hN I I
J' OJ	 F S ^Y1 1I II

I1`"^^^f^

V`ti	 °d
J

V	 L5J
(
]

1
w	 Yn.YY

I	 I
Yb'K Yir	 Y1 ^:K YeBIY p'Ktil[1M1 ll.: l'O K:tlY

^u J2p [ rNInJIn 01..9OHNM J^D ,♦ CP Hw y ^IJN d1. nP as'V	 it' 1'J ^ D N H	 N	 ti 4	 N V N N N N N N M M M M
a7 4.( J II

c_1 .t J.1 LL IJIll.4	 II

'^ 1 I

F=x

REPRODUCIBILITY OFHE•^
/

}^yy^gg yYq
^F1L] 1A XnflX PH

{r yN Y

P.^	 L e^A Y.J)J	 In	 d-n^fun:r'a:I

^ n

X
li

S

YYNyI



aJ JM r^ n
Jmd 3uw pa a
J d J a JIU J
nJ SJ BXJN
b7 •an H{aHi aonln JuiMVNJ 9 a 9M^iN
Pu ^e^

(
nN

y a Hlo-bVuu IV4u

H9a y1M^1.Y	 iH4P
II ^I 1- 1^ ^I ^IaG 1,
1°Yw ^A On.a .nm mm^.iro

JJ JV J{JU

'J1 -J r+a }J ^PNPA JIJ^
9 N l i V IbF.S>l i
a y.]Ni>	 '91 7.J .•Y 3 FJ S9OOr>mY>%
nw In v^ao
i1 +o.n °Jiiu
oN'a am^P
P fPOVrma']
NN O•]oYN'J
NH pq q}yo
N "IHPOMri • N M I''•JiJJ VJtSf
PI	 II	 FI	 II	 11 ^1I	 11

y ro as^nna' JrtY Yr1Y
"J J J J J L. 'J

^-Y1 nJO'BA
N"' 	 Nt. '^ .y J	 nB ')). r	 o1AA n w. 1v n	 -.'a NW Vy'	 _	 JY] •i	 as	 ) I , ) 1 J J:] i

1N%r •n 3A .la g. ^-

ry N •+JYn C11nA f ]	 9 >

	

aJ n4nN >J^P	 ]bP+J] JA	 •f=

1 JYOU nn a INI -f a'Y	 •Jrt YrJ	 a'.	 a.
1	 !	 J ]I	 A	 I	 Jn
NI I IN,N

I, 1 9	 V w f ]	 •a f>Ya	 u 11Yn1^
4 JLNYJV of HeV MIJ P^bA

i

t ^ 	 TN
LC)

r	 u

L

b y M

o NNh
) a ^I MJYP) Pam%
a n"

u u IN
a ^

la P n'h b
n veal

) VJ19Pna ON aPtNN
P

J ¶iY	 rn fYN^
•Min1	-	 ] Ma re

n )JN
9	 a li

^f 3
	 e n

p o ) awla
N )	 j)'Y f 9	 i.)^YM1 'J) W J.f)

PI {1Y 'f •.JM Y A i Y^^
H 'J JJ aJ i{J
^N aH a Jan]

1^1 rsjr'1] O J
•) ^1 H P '1 I'I	 YJ f a
JI]-.	 )11

J`1 ]OJ +Y3 a
}
1	 a 1 - v 1 '.
la	 111 a

YIJ TI	 )P f., r..Ya
9 ^I1	 p^ryv
.j,

v o e ^ a •^

°1 ^

tt	 t ^	 t

a 1>ab

w IN rb aY]Hfa )Hhn f^^ J ig .+ ) N ) lu )u P%.fbHwJ NN1W Na nn HN ie flA anNJ e1^9UJ i . l1	 iqU MJ) Ni•f	 ..1194/	 I41	 J11	 JNJa b19"AN 0	 1•.119	 J.)000 9WCO 1	 AJ AI! J e/ I; 
^l 

J J; YI D ^V n J I J J e!! f I J 1 J V J	 V
V 9a 9'I r'	 lJ]	 aJ'!^'J 'a i^a ;)h•)hJ09a9PnrJ

	

f P Ate _ •I]	 H In Y	 MP•1	 H	 H	 I	 ilia)J •IJ BH Nµ1JJ yVV YJN H y IIJi ]^u+nVH ]b>V'a'+1 a'r H	 pJ •Y w!	 `	 .	 r9 •JAUBB	 BYf	 P A V >all J.J •In AAJ JJ•PflfMAy WN•J 9 VJUa
a]j')"4 •14+i11NJ {p BA JM'•11)nl •I ^ ^i Y)))]JU`J'N! JIN'I +/ I H+9 AVh 91104 AV 1H JV-! 9"a aPJP!B	 ^V•`+ BA	 "I III hn' Y 1J Y a	 P)

.F h!	 V 	 V^!	 JV 1V IINVNV	 OV	 Y) ')).ct
9	 )'.J	 9 J J]]	 NN	 J	 J V INp I1. p	 .J 91	 J J	 )' J D i	 J' J	 J)	 LaNM 9 .. Y.NH	 H PJ 'J 1	 M°H)	 JOrOM ]]J	 Vb rt%^9 VU H H )®H )wn •yJ	 J NNAJ	 ibJVa1.. 0 Y JIn •Jn ya H	.	 !jJ	 a/N`•.J "J JVJ

Fb N_N9 NOII	 NfaM L)OUON AP 111OAyPa JNm^N
14N ri li!9 I]n+19 •U iJYi a']B^p PIJAn^ n ^MNn n
R L°9H 'J 3I PfMmntl O`• YO J'	 10- A'	 MH.iNN;w A rp 10 0 B.0A0 \0000
'^i	 NJ 1J{1NNHJN)l A{V	 JVNJ NNNNN

b	 4 1 NI I	 'i nlNO IPmµ A	 rJ J?yPbPJ	 %"'J'	 JJ	 !	 iPVII	 O	 Y' Yu161 ^..	 Nr	 Ha	 q	 PPN	 ^A B J	 la	 J'Jn	 NJMy	 OPOIM S	 NIJ-! I. iP 99F ON 9P	 N	 vC'V
I 'J V f J a 1	 N	 J	 J M A] n O A •J A ^J ON .. I,H{s VN J'JNJ) rM P'IJ .a H.'IyJM1aA?J.7 SVPOJ

y
b NNVU MU3rfn ah	 JA An11 ?h V. i%b O^J9bbb5H"1 J AA\ ON IN "N JA J 	 . IN a^^nPPAL1cNJ'YMNIPJ1NYVr^J N NA r^I "JNY>N J) ^Jbo

	

Yti Je	 ni (yy Yo-4H .•r ]Sl]'JJ IV]li_•yu^o H. O Pa'n •M a 3JNNA111HA/o-NnV J	I..'I"!n]R] .:)M 1w 5	 JPH SH HoNAH	 HYN H m NPMH ^bA L "-a	 b An N N bo NA

I

! )GPOb

Ny H H ti ND •]H M"> P 1. 1°a .Jn 'Ob e_1 to AN%•JN
NY {A iJa"1 ii.e y,y1 NN >%1 a rY UONPm ON a'a `]iiL>1Y NM1HnN.SIJUY >A >YJna n A b.P 'J)"a {W] NN

nb7N n NVM1• 1'J YNJ1}N ,1 ^J'V V'^M IJJJVNNN NN

	

.>PN 3V J9PNb	 9PLi J)Y wu	 l,'--ON PV

	

MJiM 1Jf 1^J)a	 ''VVa a)n J``__	 09
H	 V1H^tl w	 "IIMA AHAI)J P PPJ' P Yn 'n Vf'A n •a N. Oa -J 'J	 /.V V •ON N	9 n•'a

	

•J fJ„H y nl4 ii NN^Y n 1 M1b„'a i lls	 ]vi.]
•n^Yn n.T ON b J•^A JnN f J M9n V .N°In O 1nP•a'>b^V P. NNJ.AnA JAAP Y bi •O HC. _i 1 

11wJ 91111. IF 'J H NIVn/+NV V')n ^11PP }YFN 9')]4a '1
ti ^V w°w	 r1 Ol	 I	 Hr-J n.a .+JX V̂ , Nn-I .a1	 ) ) H i1J )..l .p .4:1,1 ^ 1	 .O 'J H ••P Y)DV -1	 1.a P J J H JYn M •B wrO OMa•yb^H Hl^9 ^1 Ytl M^)%H 	 V1i^1	 NYTNUH•J e)iFuF {MUr NJ ON.B pV J.. N J)AANJJH	 +JNPmu a.J

fIn .l ha)AA a^1)'1', 111a	 _	 NOFnO

	

% •V NJN^5n 6 •y	 J/)1 a,M1 1	 ♦{JJ..N.J r HJ NION	 A]aU J1A ]A	 r 1 N NN+.n	 nvo ..n .i •n A M a 1 1 ^.	 1i N,IA..• l) .) > o-} `J v*Y ^ N! N ^J J f V J J/ V I J N A) J pN V V V N V

	

X 1.1	 -TWi„^an

	

An	 a }ice	 °' nA-'I	 •Y
P+-	 -	 a°O 	 I	 II)aY aJa

	

.n •• HN > ..n	 +•i .I VO) 1 n %1•IHU JNI+	 u n	 n Y n 9 N% n.a -J n n+ + A ar ro a a'e
F 9.J	 aA a o	 J MvpN MP1.1•.1	 a'°9

.S11	 11INAV	 11-AYr'] 1P11NN1-0 	 II -S>
an l	 n }n'-tn-nAAiNn PI -n CYJ ] 	 nP,f	 JI .I.JAIVN' •1'V -1.f 'Y aNNA.JH V VYV V17P )Prs

N , a	 AIJ a	 N y v .YSw rY '^ ..o .a NO n.a 1 )>Y.n i"f r„r•.:Y .:^.I H .. Y.. 3 nc. )	 ).J .«.'o P•+J . .0 ri^^ J) J.iaN	 HBn	 .. ..	 a'y
N J

` 
1	 AI	 {M JM	 VI	 JVO.NS,i.. uiV

n ^i	 fir •'a ^i JN	 V,	 s	 J e IM	 )	 r	 f 1 1 1
nn	 I`..nAr	 l::N^.	 ,n,^A.. .:A+^. 11: ]^`a9n	 w f o n n n z• rn n J• rMN I I, NN Ni. N V 17.1NNVFN711 VN1

1

IN

11



1

p
e

1

N

N

fl
1

I^
I

a1

a
0o

Ili

^^ IIN

M1

^

nN

I'
O

° u

i

N

N
I

A
J

III .	 N

I n	 N illll

N 'I
v7	 M

•	 ti n

}	 11	 T \

N Y1	 _ L	 VI	 Da	 F

I	 O

^I^

^	 •	 ,yJ• ^
..

1 J lel
J 'il „

^	 J

"I N	 J
L	 J

I

E
J	 PIn1T	 .J

J
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