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Table 1

Card No. Cois. Contents

1.41 a
1

a2

4 25-32
33~ 14O C

v
~9-5i
52~ 511 ISKP (3et equal to zero to compute

Reradiation Function )
55-57 JSKP (set to zero to compute Transfe r

Function )
5-60 KSKP (set equal to zero to compute

Impulse Response & Reradiated Wavef ornt )
For long jobs requiring the use ~‘t’ a
dump tape at Least one of the above
option variables should not be set
equal to zero.

2 1-3 Initial value of ~*)
9-16 Maximum value for i~)
l7-2~ Initial value of t
25-32 Initial value of k

-4 35-36 KK (it  set equal to zero , in!t ial
value of k will be computed)

30-Le6 Maximum value of k

Components ctf~~
• 17_2i~ “Z

• 
25-32 

Components of N
33-~ O

~~9-56 A t
57-6~ Increment of uJ
65-72 A k

I
3
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Tabl e I ( c . nt ’ s I )

Ca rd No. C~ ls.  Contents ——
t1uxnbcr cit values of Reradiation
Function to compute

1
~
_ i 1.

12-19 Maximum value for t
23-27 u~028-35
36_ 14 3 Maximum value o~’ ‘

~~

~~-5l Initial value of T
52-5U

FORNATS

Card No. I. - Fo nat 6F8.3, ~I3

2 - Format 1#Ffl .3 ,2X ,12 ,2X,Fd.3

3 - Format 9F~3 .3

1~ - For mat 13, 7F8.3

Tape Units Requir ed

Tape Unit No. Tape Identificat icit

3 Data input
Values for Xeradiat i~ n Funct c~i ,
Transfer Function , and Ii tpu 1 se
Respon se

‘5 Calcomp Plott er c ’ntui  : t i i i ~:
va tics for Rerad tat i ~~ ‘. Fu:n’t -

6 Reradiated. waveform ai ’rn ~- ~~~~~
7 Transfe r Functi ~~z t  Array (:c ,.,‘ )

~~~~~~~ _ _ _ _ _  _ _ _ _  
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Tape U r v l t s  ~equir ed  (ec~n t ’d )

rape ~~~~~~ :~~~~. Tape Identification

Impulse Response Array (k ,t )

~ SS-5 r~ust be down to dump Dump Tape
lIe et he~’ sense switches are uscd

Subrouttne A~ p required - c ’mpute~ va - tie s of A array referred t .’ tuide
equat~ ori L~

PROGRAI~i O~ffPIYr

Tape ~~~~ contai z~s:

( i )  The va tues for th e ~ array plus the corresponding values
for the Rera d iati on Func t i on accord ing to Format (ix , FlO .5, 5X , FlO .5)

(2) The va~ucs for the product of k and w plus tu e c ’irrespondlng
values of the Transf~ - Function according to Forma t ( ix , n O .5 ,  5X,
FiO.5)

(3) The va ues for t/k plus the corresponding va~ues for the
Impulse Response according to Format (mx , FlO .5, 5*, FlO .5)

4 Tape t~ eon~ains :

The values for th€ Reradiat l on Function (Calcomp Plotter tape )

Tape f~ cor .Lains:

The Reradiated Waveform Array (k,t) acc ording te Format (FlO.5)

Tape ,; 5~ c~~r 4~r t n s :

Th~’ Trari z~fer Funct~ a Array (k,w) wi th t~ormat ( Fl O .5)

Tape .,ki con tains :

Tii.e Inipu] se ~ ‘~ p ~~i$C Array acc ~)rd I ~~ t i~e~mflt (Fl  i i  •

~~~ 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



— —---- — ——- — — -
~~~~ — —w.__

• -~~ • - • - -

USL T e c h.  Mesto .
22~+~’— l i i  — t ’ 7

T~ipt ’ % - t - i ’  t ‘•

: r ’- ’ :~~ : - ‘ r~~~
- . con La as opt ~ ~~ tc cQr~pute or not t. - compute

S - 
~~~~~~~~~~ • s~ :it I ~~~~~ ab we. l’ane Un it  Nos. (~, 7 , and I~can l’~ • :~ • . l - .v.~t t ~~

- Y~~ I rt~~~rl~’. N~~. O~~ ’) , “ Representati on oi’
~~~.r f n- .’t . :  A ~v~~~r iIi • ~;riun t .~ ~~~~ Centeur s and Draw Perspe ctive
V ci ’- , - .1 r~t swort  h , Jr .

~3ITi~ iARY

An 1DI ’ “C~; Fortran prog ran , USL Pro~ran N ’ . 0838, has been
• wr i tten to r~ nr ’ut ’ a part cutar  Reradiat .i on Function , Transfer

Function , Lnpu ’ so ~~“s n o n s e, &i~~ liera 1 ated Waveform in term s of the
•~c. .t p ane ~ave Suise.

D . A. ~~~Er.t~KY
Mat hematician
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APPEND IX A

••c”~ ATTJRE LISTING FOR URL PR OGRAM N O. 0838

s(I) (~~
)t
~~(~~~

z ( T )
RERAD (I) ~tement of Rerad atiort Function Array

TRFER ( I )  l~~’~rnexit of Transfer Function Array

AKN (LM,I )  k . w

RESP ( 11.1,1) Ea emcut of Impu Lse Resp onse Array

RATIO ( u.i,i) t ‘~~

GSUM (LM ,J) Element of Re rad iated Waveform Array

- ‘ Al

A2

X ’ X
:

2

C. C

V V

N

1 ?

WMAX aximuin value fc r  w

T I n i t i a L  ye uc f - ’ s  t

AKYAX .zt’~i iiar vulu” i ’ ,~’~~

— ~~~~~~~~~~~~~~~~~~~~~~ ~~~~
-‘
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31
components of X

~“2. )

• components of N

•1

~~ X 1

96 A x 2

37

Increment of w

~1O A1~

B12

Omega (~)~

DELTA 6 w

Maximum value for ‘~~

TAV Initial va ue of ‘
~~~

PHI

Number of value s ~-f Reradiation
Function to compute

TMAX Maxii tum va Lue for T

9

-
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.
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‘-‘)MP~’T E ~~) . 0 t~~t ,

CC M e,. ra &~~‘N1

L
I •~ I +I  

,—.,..

(sn)
IF

$4 ,-~~~ 
[ ~ oi 

~~~~~ J
I..~~~~’M  “~~.Mi4 ~rc~ ’ A~, M~

-

~~~~~ Is

t~ t t d t  /
~~~~~ 

‘
~~

I~o~: I’.~’E

I I~



~~~~~~~~~~

— -

~~~

- •
~~

—

~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

— . 

-

~~

USL Tech. Memo.
22Li 2~ul~67

A. DC c

FORTRAN PROGRAM NO . 0838

15

____________ -‘



-~ — --- —- - -— ~- -• ‘- —

~~~~

-

C w~ ’~A r T A T t c \  ~L \ C T I C N . T RA N 5 F E P  P L N C T ION , IW P L LSE R(S POMSr CAS F 2 )
C

r !4 ’ F~~c ) r ~ ,( ‘ ~O c ) , p F p A C ( ) , T R r ( O ( ’,0,~ ( ’ I) ,A k h i ( 5 0 , 5 0 ) , RA T 1rI (~ O ,5 0 ) , R

Ci~~~ E~~~~6 T O ~~- UF W ( 1 ( ’ 2 4 ) , X A X I 5 C 5 C 0 ) , V A X T S ( ~~00)
S T Cj ~. A IF * QI~3I~
STECC A L~ •

!TF (‘U TPI T T.W F ~.,95flj
~5o i ~~~~~~~~~~~

~EA(i T?\PL i TA PF 4 .S502,C !
9502 FC~~~A T (A 5 )

• ! F ( T ” j~ — ( ’ I ) 9 ~’ O3 ,Q’,O4 ,9’0 ’
950 3 P A L’~f~ ~‘

9504 ~P ! T ~ CL’TPI T TAPF 4.D502~ C!
~~ITE C L T P L T  T~~PF 4 ,95C~

9505 FCR T U O X 3 2 ~ C . A . S T R F f r ~, KY , PCC M 3 t 2~ ,CCr’ E 2242 )
- 

• P F Ar ~ T~~P~~T TA PF ~,1OO ,A1 .A2 ,X 1 ,X ?.C ,v , ’j,TSKP ,JSKP ,KSKP
t oo F C R f r A t ( 6 F P .3,4 !3 )

PEA C !NP~ T TAP ~ ~.10l ,W ,W ~ AX. T .AK .KK, A K fr~~
lot FcRwAT(4F ~~.3,2x,t? ,2X ,F8 .3

RF~AD !I~PUT ‘TAP ~ ~,1O1,P1 ,e7 ,F ~3,B 4 ,f5 ,P~~.P7 ,RA,R12
103 F C I W A T ( 9 F 8 . 3 )

R EA C 1,~PUT ~A P~ 3 . 1 0 4 . N t , R 1 O , T P ” A x , AM FGA .t )ELT A , T T ,T A U , PI.l !
104 ~C R M AT I I3 , 7 F R . f l

A K 1s A K
11.1
T A L I I T A L I
P !E.3 .141’)
PCP~ 2. 5066
C E G . I F ~0 ./ P 1 E

NP2zr ~.2SLId (~ ) ~Q•
cLM (2 )C~~.
IF ( IS’. p 1 195 . 102 .

102 i.I
105 S (J)i(X 1/A1)* a ? ,( X?/*2)**2

Z c.~
) :cI’IRI F Z X )

156 ~~~~~~(••c IC 15k’
157 5 I G P ’ ’ ( — 1 )~~~N

• Isp PF PAN J ) s5IG” ~*2 .0*PIF0A1*A2
IF (~.l— J )~,46,!’d.e~.1 75

175 .Js .J.I

X 2 Z X Z . P b
(‘C IC’ 10”

5~ e I~R 1T ~ CL~T P U I I4P~ 4” ~51
551 F C K W A T I 1 X 3 6 H Z  e~Ew A o T A T I 0 ~ FL N CIIN’ )

~~ !T 1 (‘L.~IP~~T T A P c  4 ,~~5 2 . C Z ( I ) , P E q A ~~( T 1 , T s l , ~~1)
532 ~CI*’AT ( 1~. .F 1o. ~~.c x . F 1 c . ~,)

I~~ !I~ (‘U T~~i - T  T A N  ~ .c5i
553 ~CW fr 4 ’ ( / / / )
19~ L”: 1

I’,

• ~~~~~~~~~~~~~~~~~~~
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IF (J SI~P)286.20u.2~ 6
200 J:l
548 ~R I T ~ OUTPUT TAP E 4.554
554 FCP wAT i 1X3 4HK ~ TPANSFER FUNCTION)

IF (Kk ) ?05’202 ,?0’
202 Pl 3 Pl~ c * P3 /v

‘ I P2s82 .C*I~4/V
cf ~~c A I e P 1 ) e * 2 . ( A ? * P 2 ) a * 2
A K : S C P T F C C B ) / C

205 ! F ( A K . A K M A X ) 2 0 7 , 2 0 7 , 2 8 3
-; 207 IF (~~~~MA X ) 2 1 O . 2 ! O . 2 5 0
• 210 AK ’ .~C LP.1,J ) sA K* ~R ? sAK ~ (L~ , J 4 ~ 2

CCE F I:F X PF (R3 )
IF(N )230 .230 ,215

215 CC 226 I’3 ,NP2

I~ 2s!~ 2
PAR . 2. *A U” 3 ,1.—R2
PA RTSA IM3**2
S ( I )  ...PAR*SI.,~~( I MI, ) — PA RT* SUM C IMP )

225 CCNT !NI.JE
- - 230 NPRCO.1

- ; I F ( t ~)280 ,2 R0 .2 60
260 Cc 275 L~ 1,,N

NEI~Ls L
-~~~ NPRC0PNPPCD*NE~~L.

2T~ CC N T I N UE
280 PPCD sNPRO O

IF (N ) 2~ 1’2R1 ’282
281 5!GN’l.

GC IC 283
282 SIGN ,(~~1)**N
283 TR FE P(LM ,J) gCC~ F1 *5LM(N P2 )aSTGN /D~CO

J .J .1

C’C IC 207
250 N 21J- 1

~PIT ~ OU TPUT TA P(~ 4 , 5 5 5 , ( ( A K W ( L f r , ! ) ,T R F E R ( L M , ! ) , Is j , N 2 ) , L M , N4 , N 4 )
5~~ FC RM A r ( IX s F l O .5 , 5 X , F 1 0 , 5 )
533 kR !TE OUTPUT TAP I 7 , 5 1 5 , ( CT R F E R( L M , I ) , ! . 1 , N2 ) . t M . N4 . N 4 )
515 FC R PAT ( F10 .51

iii

~st~1
Lf ~s LP’. I
A K 5 A K 12
GC IC 205

285 (NC F ILE 7
E~ C F I LE 7

28ô L~ ’1
.151
AK *AK t
I F ( K S K P ) 5 3 6 , 5 3 l . c ~ 6

531 ~R !T~ OUTPUT TAp E 4.557
‘557 FC~ f r A T ( 1 x 3 4 H y / ,  I~~PLLS F PFSPCN5()

‘7

~~
,

‘ 1
‘a’

:

~

L

~

1iIE1. -

~

i. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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2 cc T ! C C L P ~,,. J ) :T / . I (

C 1— C ’2/2 .
! F cJ c k r ) 2 q l , 2 9 7. ? q I

291 NPI~C~ :I.IF ( N)  ? Q b .2 Q 6 , 2 92

292 ~C’ 2Q~ L ’ I ’ N

“~P1~CCs NP RCC* NE . ’,L
295 CC~\T !NLE29t . P~ CCs~~rR OU

• 297 rrN:r p cc a Pcp
C4:~~XP F (( j 3 )
(CE F2s ( ’ 4 / CF N
G ’ 5 : P A I I C ( L M .J)
I F  ( G 5 )  300.320 .120

300 ~~~~~~(
~C IC 350

- 
‘ 320 C’6~ G5

350 I’4 5 L M ( 1 )~~O.
I-S UM (2) 1.
IF  ( N ‘ 14  10 ‘4 10 ~ 360360 CC 400 K :3 ,NP2
AK M 3 Z K — 3
K M I sK — 1
Kfr2s K — 2
I-SUM (K)’(,6*HSL~’ (‘.M 1 )~~A Kfr 3 *I SLM (KM2 )

400 C C N T T ~~1E
- 

- 4 10 C.7s I-5L :P~(~’ P2 )
G 8sC .~~~’~~~2

42 5 RFSP (L~’.J)sC CE~ 25GM
IF (TYAX— T)’ICl0. 430,430

430 J.J•l
Ts T.P7
(‘C IC 290

500 ‘3~ J —I
N 4sL~
~P !TL OUTPUT TAPE 4,35p,( (RAT IO (LW ,!) ,P(5P (LM ,I ) ,Is1 ,N3),L I~’:N4,N 4)

~58 FCRMAI (1X .F10 .5.5x .FI,0.5)
535 ~~IR eU TPL T TAP I m,5 16.CCR E SP (L 9 ,T) ,Ts1. N3 ) ,LM SN 4.N 4)
516 FC~ P ’4 T ( F 1O .5)

I c ( A K . A K ~~A X ) 4 9 ~~~ 2 3 7 , 2 3 7
495 A K .AK.F ~1?

L MS L I
--$ 1

(C 1C 290
23 1 L ”s I

E ra’ F T I E  8
F P C  ~ !LE 8
P ’ S I O
A K ~A K I
lit

302 ClI zflh /A ”
T s !L

,03 C S L W ( 1 .. ’ .J ) :O .



5C’ r rA ( T ~~TA t  / T T
~:A’ 1( A .L~FL TA eFPA (T/2 ,0

( 2 s F  1 4 T A L

F~~ (c ,c~ f t 3/ (~
f ( . )

(r.LL A ” P (T A U , I f l
FC ’ . :P(f l* 14

c~~~~E~~A I3SF (T C I~PLLyz(~~A P E_ 1.O

2ic Fc~ C. r
~C T O qo ’~fl5C E5s(.P4PE~’CI2
N(5s(5
TA sN E S .1
IPUNE’ .2
E 6SGQA rE .RAT IC (L ~~,IA )
F7s 16/ C 1i
EP .1.0—E 7
R SPN S (7*PLSP (L ~~, !~~) .E8*RESP (LM , IA)
Eqz FC~ *RSPN *EI ic

801 GSUM ( L 1’ ,J):G5L’ ( !M,.~
).F9

1*1.1
E 1 O s A P S F ( T A U )
IF  CT I. rlo)  520 ,505 ,505

520 G S LW ( I” ,J ) : G SL~-’ ( L P . J ) / A K
• IF (T M4X— T)540 ,540 ,525

- 
- 525 IaT .P7

-IiJ .1
IA I•:IAUI
I F ( S E ” ~SE S~~!T CI- 5 )Q 997 ~ 9Q99

9997 Cc’ 99~~ Llcz t .15
IC LM P(LK) : . C )

9998 CC NTTNUE
ICLMN 16):~ 6
ICLMP(17) : .0
T C L Y P ( i 8 , s r ’~5CALL r~~’P( !DL- r~r9999 GC IC 501

540 I F ( A K ~ AK~ A X ) 5 4 3 , S 4 3 . R 6 0
543 AK S A K • F 12

N3SJ.. I
N4 RL M
~~P !T ~~ OUTP I :T  T A P E  6,55 q,( (E5UM( LM ,1 ) ,Ia1 ,!~3),LM.N 4,N4)

55g FCPI~AT (F 10.5)

27 $ Lw: L M .I
T i lt
IA L:lII1 1
Ii’

~6C ~~~ L ? L E  6
F~~” ~~‘‘ ( 6

• 
~~ 45 •‘) :~~~+j

)4 )
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: J

tF l 5 K P ) 6 5 0 , ’ 5 l O ,~,50
570 CALL Pt 0 15Cr  . F F EW U 02 4 )  ‘1024,5)

CC 56C J’I.Ni
XA X I S (J ) 1 (J)

~v A X I S ( J ) s~~E RAD ( J )
‘560 CCNTIN t ,(

C A LL PLO T (0.0,5.0.—3)
CA LL SCALE (YAXIS ,5.O .N1 ,1 .10 .0)
CALL SCALE ( X A X I S , 1O ,O , N 1, 1 , 1O ,0 )
CALL L I N E  (X A X I S ,Y A X T S ,N l . t ,t .t 1 )
C A LL A XIS O .O .O .0,20 I-RERACIAT ICN FLJNCTION,20 ,S ,O ,90 ,0 ,YAX !5(M 1),Y

I A X IS (Y2 ) .10.0)
CALL A X IS (0 .0,0.0,1HZ,—1 .10.0I0.0,XAXTSU ~1),XAX IS (M 2) ,10.0)
CALL PLOT (0,0,0.0,999)

650 READ INPUT TA PF 3.9502,ED
!F (EO ~IE 0C)95O3.~ 509,95C3

9509 ~R IT~ OUTP U T TAPF 4.9511
• 9511 FC RWA T (4kO END )

END FILE 4
9510 STCP S

(NC ( 1,1.0,1,1)
1-
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