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U, 8, NAVY UNDERWATER SOUND LABORATORY
FORT TRUMBULL, NEW LONDON, CONNECTICUT

TRANSFER FUNCTION, IMPULSE RESPONSE AND
RERADIATED WAVEFORM FOR AN ELLIPTICALLY SYMMETRIC
RERADIATION FUNCTION IN THE FORM OF A LAGUERRE POLYNOMIAL

(USL PROGRAM NQO, OH30)

by
Donald A. Stremsky

UsSLh Technical Memorandum No. 20h0=111-67

SO March 19y
\ INTRODUCT LON

A computational program has been prepared by the Information
Processing Division to compute a particular Reradiation Function wix),
Transfer Function \\'(N.P), Impulse Response w(t..P\. and Reradiated
wavetorm z'.(t.?) as detined below in terms of the incident plane wave
vulse, This IBM 7Oh Program desipnated USL Program No. 0833, is in
Fortran 11 langnage and is described in Appendixes A and B, Similar
computational procrams are descrided in USL Technical Memoratidum No.

22L2-156-67 and 2242-157-67.
THECRY

Reference (&) contains a desceription of the mathematical model
constructed and the theory behind considering reflection as a re-
radiation phenomenon.
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COMPUTER PROGRAM DESCRIPTION

A nomenclature listing for USL Program No. 0838 is Appendix A,
the " ow chart is Appendix B, and the IBM 704 Fortran II Program is
Appendix C.

The basic input data deck required by the program consists of tour
cards.

= A
-5 &




USL Tech. Memo.

2242-111-67
Table 1
Card No. Cols. T Contents
) 1-8 a,
0=16 a,
17-214 Xl
25=-32 Xo
33-40 c
41-48 v
49-5].
52-54 ISKP (set equal to zero to compute
Reradiation Function)
55-57 JSKP (set to zero to campute Transfer
Function)
56-60 KSKP (set equal to zero to compute
Impulse Response & Reradiated Waveform)
For long jobs requiring the use of a
dump tape at least one of the above
option variables should not be set
equal to zero.
2 1-8 Initial value of W
9-16 Maximum value for &)
17-2L Initial value of t
25-32 Initial value of k
35-36 KK (if set equal to zero, initial
value of k will be camputed)
30-U45 Maximun value of k
3 }):§6 :o; Components of A
17-24 2
2532 N,g Caomponents of N
33-40 N2d g &
L-48 Iy x;
4956 bt
57-64 Increment of W
65-72 Ak
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Table 1 (cont'd)
4
Card No. Cols. Contents Sactiey
4 1-3 Number of values of Reradiation
Function to campute
Lk-11 AT
12-19 Maximum value for t
20-27 Wo
26-35 AW
36-43 Meximum value of T
4451 Initial value of T
5259 d
FORMATS
Card No. 1 - Fomat 6F8.3, 413
2 - Format 4F8.3,2%,I12,2X,F8.3
3 - Format 9F3.3
L - Format 13, 7F8.3
Tape Units Required
Tape Unit No. Tape Identification
3 Date input
b Values for Reradiation Function,
Transfer Function, and Inpulse
Response
5 Calcomp Plotter containing

values for Reradiation Function
Reradiated waveform array (%,t)
Transfer Function Array (ik,w)
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| Tape Units Required (cont'd)

; Tape Univ No. Tape Identification

| ) Impulse Response Array (X,t)
3 z gS-S must be down to dump Dump Tape

No other sense switches are used

Subroutine Amp required - computes values of A array referred to under
equation L,

PROGRAM OUTPUT
Tape #4 contains:

(1) The values for the 2 array plus the corresponding values
for the Reradiation Function according to Format (1x, F10.5, 5%, F10.5)

(2) The values for the produst of k and w plus tie corresponding
values of the Transfer Function according to Format (1%, F10.5, SX,
F10.5)

(3) The va ues for t/k plus the corresponding values for the
Impulse Response according to Format (1%, F10.5, $X, F10.5)

Tape #5 concains:

TQe values for the Reradiation Function (Calcamp Plotter tape)
Tape /# contains:

The Reradiated Waveform Array (k,t) according to Format (F10.5)
Tape 7 contains:

The Transfer Functi n  Array (k,w) with Format (F10.5)
Tape ;& contains:

The Impulse Rosponse Array according to Format (F10.5)
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Tape #0 s a cumn tape.

Notes: This vropram conta ns options to campute or not to compute
any of the ruictions mentioned above. Tapes Unit Nos. 6, 7, and 8
can be used as lnput to USL Program No. 0809, "Representation of
Surfaces: A Computer Program to Plot Contours and Draw Perspective
Views", by Wdward Reardsworth, Jr.

SUMMARY

An IBM 704 Fortran program, USL Program No. 0838, has been
written to compute a particular Reradiation Function, Transfer
Function, Impulse Response, and Rerad ated Waveform in terms of the
Incident plane wave pulse.
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s(1)
z(1)
RERAD (I)
TRFER (I)
AKW (IM,I)
RESP (LM,I)
RATIO (IM,I)
GSUM (LM,J)
Al
A2

X

W

WMAX

AX

AKMAX
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APPENDIX A

NOMELCLATURE LISTING FOR USL PROGRAM NO, 0838

A
193}
klement of Rerad ation Function Array
Tlement of Transfer Function Array
kow
Element of Impulse Response Array
t/k
Element of Reradiated Waveform Arrey

b

&2

w
Maximum value for w
Initial va ue for t

k |

Maximum value tor k
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BT
BS

R10

Omega

DELTA

TAV
PHI

m

TMAX
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\
)\ components of )\
2

N,
2) components of N
N2

4%
A *2
at
Increment of w
3T
Ak
W,
AW
Maximum value for T
Initiel va ue of ¢

4

Number of values cf Reradiation
Function to compute

Maximum value for T
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APPENDIX B

FLOW CHART FOR USL PROGRAM NO. 0838

"RERADIATION FUNCTION, TRANSFER FUNCTION, IMPULSE RESPONSE (CASE 2)"
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’ =
{ STARM j on
CembPorC
9’)—"' RERD(T)

<

READ INPOT
PARAMETERS

ARE ALL

RERADLT)
SompeTEQ

*u = l’f 6‘.

K‘: x;*M;

SS|

R

SuT) :(%\‘,(‘:\;

\’7 1

243 = s

WRITE OUTPOT TAFE
Y 2¢7), RERAD(T)
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COMPUTE
Wiw P)

I = 3+

Wrwraw

iITe oOTr

APE HERDING

=)

CeMnMPe T

WRITE ourPoT TAFE :D
Aw, W(w P)

533
WRITE ouTPoT THPE 7 )
Wi(w, )

STeP 4
RESET
CCMPUTE bw VARAME TERS

\/

®
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55¢

WRITE OVTPUT TAPE 4
. ) *u.'(.t, f)

535

WRITE OVTPCT TRFE 6
4w (¢,F)
|

53
CI:TE ocTieT
TAPE HEAPING
()—=>
290\
[c» MieTe ¢/ {
ComioTe 3
w (e, )

13
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FORTRAN PROGRAM NO, 0838
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a¥al

STCUN
STECC

9501
9502

9503
9504

950%
100
101
103
104

102
108

156

157
158

17

LY
551

552

553
19%

RERADTATICN FUNCTICNoTRANSFER FLNCTION, IMPULSE RESPONSF
CeAeSTREMSKY

DIMENSTON 2(%00) sRFRAC (S00) s TRFER(50¢50) ¢AKW (50050) ¢RATION(%0+50) oR
1ESP (50 450) ¢ SUM (50) «hSLM(S0) ¢S (SCN) «GSUM(S0¢50) +R(1000) o IDUMP(]1R)

CIMENSION BUFFER(1024) o XAXIS(500) oYAXIS(500)
ALF *0838

ALF »

WRITF CUTPUT TAPF 49501

FORMAT (1N

READ TAPUT TAPF 3,9502.01

FCRMAT (AY)

IF(TRUN=01)9%03e9%04¢9503

PALSF 6

WRITE CUTPUT TAPF 49502401

WRITE CUTPUY TAPF 4+950%
FCRMAT(10X32HC s A« STRFVSKY sRCOM 3126 ¢CONE 2242)
REAC INPUT TAPE 341000A16A2eX1eX2eCoVoNeTISKPoJSKP (KSKP
FCRMAT (6FR434413)

REAC INPUT TAPE 34101 sWeWMAX eT eAK oKK ¢ AKMAX
FCRMAT (4F84302X012e2XeFB8e3)

READ INPUT TAPE 214103¢R1eR2eRIIRG RS sRAsRTIRARIR]2
FCRMAT (9FB,13)

REAC INPUT TAPE 34104 oN1eR10sTMAX¢AMFGA (DELTAWTToTAL PHI
FCRMAT(13407F8e3)

Wilsh

AK 1 =AK

TieY

TaUl=aTAU

PIEa3, 1415

PCP=22,5066

CEG=1R0./PIE

NPlzNel

Np2=zNe?2

SLM(1)=0.

SUM(2)8],

IF(ISKFP) 19541020198

Jel

S(J)S(X1/AL)RRD4(X2/A2) %%

ix=S(,)

2(J)=SORTF (2X)

IF(N)Y186e1560157

SIGN=Y,

CC 1C 158

SIGNz (=]) ®aN

RERAD(JU)2SIGNR2 ,O#PTFRAL®A2

IF(MN1=l) 56456460175

JzJel

X1sX1eP$

X2z:X2eRb

¢C TC 10%

WRITE OUTPUT TAPE 44551

FCRVMATY (1Xx36M2Z RERANTIATION FUNCTION)
WRITE CUTPUT TAPE 4¢552¢ (2 (1) sRERAN(T) oT=1eN]1)
FCRMAT(IXoF10e%eSXeF104%)

WRITE CUTPUT TAPE 445513

FORMAY (//7)

Lv=y

e

v

.




200
548
55«

202

205
207
210

215

225
230

260
278
280
281

282
283

250

555
533
515

2085

286

531
557

IF(JSKkP) 28642000266

J=l

WRITE CUTPUT TAPE 4554

FCRMAT (1 X34HKW TRANSFER FUNCTICN)
IF(KK)205+4202+20%

PlaRl=C*R3/V

P2aR2eC®li4/V

CR3(A1%P))#n2¢ (A2RP2) %82
Ak=SGRTF (CR) /C

I1F (AKaAKMAX) 20742070288

[IF(weuMAX) 21002100250

AKW (LMoJ) 3AK*I

R2=AKW (LMo y) #%2

R3==R2/2¢

CCEF1=FXPF (R3)

IF(N)230¢2309215

CCc 225 [=3.NP2

AlM3zT=3

IMlsl=l

IM23]e2

PARS2,*AIM3¢]le=R?2

PART=AIMINR?

SUM(]1)==PAR®#SUM(IM]1) =PART#SUM(IN2)
CCNTINUVE

NPRCDs=1

IF(N)2RB092809260

Cc 275 L=3l.N

NEWL=L

NPRCOsNPRCD®NEWL

CCNTINUE

PRCD=sNPROD

IF(N)281+2819282

SIGNE] e

GC YC 283

SIGNs (=1) ®#N

TRFER(LMsJ) =CCEF1#SUM(NP2)#SIGN/PROC
JaJel

WzWeRR

GC TC 207

N2= -l

Nes|M

WRITE CUTPUT TAPE 4oe555¢ ( (AKW(LMoT) o TRFER(LMoI) oIx19N2) oLM2N4oNG)
FCRMAT(1XeF10e5¢5XeF10e5)

WRITE QUTPUT TAPE 7+515¢((TRFER(LMoI)elu1eN2) ol MaN&oN&)
FCRMAT(F10.5)

Jsl

Wzwl]

Lv=Me]

AK=AKeB12

GC TC 205

ENC FILE 7

ENC FILE 7

Lvel

Jel

Ak=2AK

TF(KSKP)5364¢5314534

WRITE CUTPUT Tapk 4557

FCRMAT (1X36KHT/x IMPLLSF RESPCNSE)




29¢

291
292

295
296
297

300
320

35¢C

360

400
410

425
430

500

558
535
516

“95

237

502

503

RATIC(LMed)zT/AK
23RATIO (LN o J) na?
Clz2a(G2/2¢

TF(JSKP) 29142974291
NPRCR=z1e
IFINY29602960292

£C 295 L=leN

NEwL =L
NPRCC2NPRCLC#ANE . L
CCNTINLE

PRCD=APROL
CENz=PROD*PCP

CastXPF (C3)
CCEF2=G4/DEN
GS5=RATIC(LMWJ)
IF(G5)3000320e1320
CoE=GS

GC TC 350

G6=2G5

HSUM(1)=20.

KSLM(2)=]e
IFIN)G1004100360

CC 4«00 K=3+NP2
AKM3zK =3

KM13Kel

KM23Ke?

HSUM (K) SGERHSUM (KM]) «AKMIRKSUM (KM2)
CCATINUE

G7=RHSUM(NP2)

GBaGTan2

RESP(LMeJ) =COEF2*GR
IF(TMAX=T)S00e463064230
JeJel

T=Te+R?

GC TC 290

NisJ=

NesLM

WRITE CUTPUT TAPE 4¢55R¢ ((RATIC(LMoI) oRESP(LMol) o121 ¢N3) oLMENG(NG)
FCRMAT(1X9oF10e5e5XeF10,5)
WRITE OUTPUT TAPE ReS16e((RESP(LMel)oTaleN3) oL MENGING)
FCRVMAT(F1Ce5)

1F (AKeAKMAX) 495423742137
AKsAKeR]1 2

LvsMe]

NE D

T=T1

GC TC 290

Lval

ENC FILE 8

ENC FILE 8

NS30

Ak 2 AK |

=1

CllzR7/AK

TeT)

Jel

F12sAnSKF(C11)
CSLM L Med) =00




S0% FRACT=TAL/TY
F1sAVEGA*CFLTARFRACT /260
E2:zF1#TAL
F3zt 2Pk
FazCOSF (E3/DEC)
CALL AMP(TAUR)
FC\=R(1)*te
TOlFs(TeTAU) ZAK
CRAPE=ARSF (TDIH)
PLLM2CGRAPE=]60
TF (PLUM) RSN BB 4279
279 F9=0,60
GC TC 801
ASC ESsGRAPE/C12
NES3ES
IAsNESe]
IRENES2
E&=GRAPE=RATIC(LMoIA)
Fr=g6/011
Egal0=E7
RSPANSETHRESP (LMo IBR)¢EBRRESP (LMsA)
EQ=FCN#RSPN#B1C
801 GSUMILMeJ)2GSLM(I.MedJ) *F9
TAUsTAUL«RLOQ
Izle]
E10=ARSF (TAU)
IF(TTaE10)5200505450%
520 GSUM(I Med) =GSLM(LMeJ) /AK
IF(TMAX=T) 54005404525
525 T=TeR?
JeJel
Tau=Taul
1F(SENSE SWITCH 5)999749999
9997 Cc 9968 LK=z115
ICUMP (LK) =+0
9998 CCNTINUE
ICLMP(16) =6
ICUMP(1T7) =40
ICLMP(18)3NS
CALL DUMP(IDUMP)
9999 GC TC 503
540 IF(AK=AKMAX)S543¢543¢R60
543 AK=zAKeR12
N3z je)
NesLM
WRITE QUTPUT TAPE 445590 ((GSUM(LMeT) oIzl oeN3) oLMENGING)
559 FCRMAT(F10,5)
N§3NS+J
IF (AK=AKMAX)278027R 4860
278 Lv=LVMel
T=T1
TaL=Tal}]
1=1
Gc 1C %02
Ré6p END HTLE 6
F'\" EY'E 6
536 MizAlel
M2=N1e?




IF(1SKkP)65045704650
570 CALL PIOTS(BUFFER(1024)9102445)

CC 560 J=zleNl
XAX1S(J)=2 ()

} YAXTS (J) =RERAD (J)

; 560 CONTINLE

‘ CALL PLOT (0e0¢5400=3)

| CALL SCALE (YAXISe5e09N1elel0e0)
CALL SCALE (XAXIS9e10604N191+1040)
CALL LINE (XAXISeYAXISeNloelaloell)
CALL AXIS (00000e00¢20HRERACIATICN FUNCTION 9200500090000 YAXIS(M]) oY
1AXIS(M2) 01040)

i CALL AXIS (00090s001HZe=1010,000,00XAXIS(M]1) 9XAXIS(M2)91060)

k) CALL PLOT (0e0+0404999)

ks 650 READ INPUT TAPF 34¢95024ED

F 1F (ED=TEQOC)950349509+95C3

9509 WRITE CUTPUT TAPE 49511

B 9511 FORMAT (4HOEND)

END FILE ¢
9%10 STCP §
ENC(1010¢0010l)
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