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FOREWORD

This report, prepared by the Dynamics and Loads Section, Martin
Marietta Corporation, Denver Division, under Contract NAS8-30761,
presents the results of a study that developed a digital computer
program for dynamic analysis of a flexible spacecraft with ro-
tating components. The study was performed from April 1974 to
August 1975 and was administered by the National Aeronautics and
Space Administration, George C. Marshall Space Flight Center,
Huntsville, Alabama, under the direction of Dr, John Glaese.

The report is published in three volumes:
Volume I - Analytical Developments

Volume II - Program Guide and Examples
Volume III - Program Code
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ABSTRACT

This document details analytical procedures and digital computer
code for the dynamic analysis of a flexible spacecraft with rotating
components., Two major subject areas are considered:

(1) nonlinear response in the time domain, and
(2) 1linear response in the frequency domain.

The spacecraft is assumed to consist of an assembly of conneciad
rigid or flexible subassemblies. The total system is not restricted
to a topological connection arrangement and may be acting under the

influence of passive or active control systems and external environments,

The analytics and associated digital code provide the user with the
capability to establish spacecraft system nonlinear total response
for specified initial conditions, linear perturbation response about
a calculated or specified nominal motion, general frequency response
and graphical display, and spacecraft system stability analysis.

The document is presented in three volumes.
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[HDG,P DYNAMO
[FOR,1S DYNAMO
COMPILFR (XM=1), (EQUIV=CMN)
C PROGRAM DYNAMD ~— DYNAMIC ANALYSIS OF A FLEXIBLE SPACECRAFT WITH
c ROTATING COMPONENTS, CONTRACT NAS8-30761,
C PRFPARED FOR MARSHALL SPACE FLIGHY CENTER
C
IMPLICYT DOUBLE PRECISION(A-H,0-2)
C
COMMON /DRATIO/
* IFL1,TFL2,0RVEC(150)
COMMON /GGDATA/
* GAMGI (3 ) ,GMAG ,RCMAG
COMMON /ILINER/
* IFLNER
COMMON /MAXMUM/
* NBMAX sNHMAX yNSPMAY s NMWMAX y NMWBCD s NMDBOD » KMUy KY 4 KU
CCMMON /MISCNG/
* NOPRN T, NCPLOT
COMNCN /NUMBRS/
* ZROLCNE s TWO,TRE S
COMMON /PLTDTA/
* NRPLCT NCPLCT
CCMMON /SPECIF/
* BETAH(6y 5),BETAHD(6,y 5),AMO(2, 5),RH(3,3,24),75(3,3,20),
* DH{3428)4DS(3520)5IMO3, 5)yMMOW(S, 5)IFTSMW(10},
* NBeNHNSPT,NOFMO,NDELTA, ITCPOL{2, 5),IRGFLX{U 5)yIHDATA(T, 5),
* LOCU(12),LENU(12) 4NUJNBETA,NLAM,NEQ
COMMON /TAPENO/
* NTAPE1,NTAPF2,NTAPE3
C
IFL1 = 0
C
NTAPE> = 1
NTAPE2 = 2
NTAPE3 = 3
NEMAX = 5
NHMAX = £
NSPMAX = 10
NMWMAX = S5
NMWROD = 3
NMDBND = 6
KMy = 15
Ky = 250
Ky = &5
Cc
RO = 0.0 O
ONE = 1.D ©
™wWe = 2,0 0
TRES = 3.0 0O

-000001
-000002
-000003
=000004
-000005
-000006
-000007
-000008

000009

000010

10000011

000012
000013
000014
000015
000016
000017
00001¢
000019
000020
000021
000022
000023
000024
1400025
1700026
1800027
1900028
000029
000030
000031
000032
000023
000034
000035
000036
4100037
4200038
4300029
4400040
4500041
4600042
4700043
4800044
4900045
000046
000047
000048
000049
000050




c

&

999 CALL START
CALL COMENT

REWIND NTAPEL
REWIND NTAPE2
REWIND NTAPE3

CALL DYNSAA

CALL DYNSBAR

CALL DYNSEE(IFLNER,,NOPLOT)
GO TO 992

END

000051
000052
000053
000054
000055
000056
000057
000058
-000059
-000060
-000061
000062
000063
000064
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{HDG,P ADDT
[FOR,IS ADDT
COMPILER (XM=1), (EQUIV=CMN)
DOUBLE PRECTSION FUNCTION ADDT (IC,T)
IMPLICIT DDUBLF PRECISION (A-H,0~2)
- COMMON /VECTOR/
* Y{250),YDT(250)
IF (IC .FQ. 19) GO TO 20
ADDT = YDT(65)
RETURN
20 ADDT = YDT(66)
RETURN

END

-000065
-000066
-000067
~000068
-000069
000070
2000071
00eCcT2
000073
000074
000075
000076
000077
000078

L




[HDG,P

ADD2

{FOR,1IS ADD3

(o BN e Ne e Ne Nl

10

COMPILER (XM=1), (EQUIV=CMN)
SUBROUTINE ADD3(ALPHARALBETALE yGAMMA,C ¢NR4NC,KR)
IMPLICIT DOUBLE PRECISICN(A-H,0-2)

MATRIX ADDITION A = ALPHA®A + BETA*B + GAMMA*C
WHERE ALPHA, BETA, GAMMA ARE INPUT SCALARS AND
Ay By C ARF INPUT MATRICES INR,NC)

DIMENSION A(KR1),B(KRy2)C(KR,y1)

DO 10 I=1,NR

DG 16 J=14NC

AlIsJ) = ALFHA*A(L4J) + BETA®B(I4J) + GAMMA*C(1,J)

RE TURN
END

-000079
-000080
-000081
000082
-000083
000084
000085
000086
000087
000088
000089
000090
000091
000092
000093
000094
000095
000096
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[HDG,P ADT
[FOR,IS ADT

CGMPILER (XM=1)y (EQUIV=CMN)
DOUBLE PRECISION FUNCTION ADT (IC,T)
IMPLICL1Y DOUBLE PRECISION (A-H,0-2)

COMMCN /VECTOR/
250),YDT(250)

«EQ. 19) GC TO 20

ADF = Y(65)

* Y
C
IF (IC
RE TURN
20 ADY =
RE TURN
C

END

Y(66)

-000097
~000098
-000099
-000100
-000101
000102
2000103
000104
000105
000106
000107
000108
000109
000110
000111
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(HDG,P ALPHAA
[FOR,IS ALPHAA

sXalaXelsReNelaNalaNe Na e

COMPTILER (XM=1),(EQUIV=CMN)

SUBROUTINE ALPHAA (ALPHA9AsZyNRyNCHKR)
IMPLICIT DOUBLE PRECISION(A-H,0-2)
DIMENSICN A(KR,1)y Z(KR,1)

SCALAR ALPHA TIMES MATRIX A. (ALPHA * A = Z),
MATRICES AyZ MAY SHARE SAME CORE LOCATIONS.
CONED BY RL WOHLEN. FERRUARY 1965.

SUBROUTINE ARGUMENTS

ALPH: = INPUT SCALAR.

A = INPUT MATRIX. SIZE(NR,NC).

4 = OUTPUT RESULY MATRIX. SIZE{(NR,NC).

NR = INPUT NUMBER OF ROWS IN MATRICES A,2.

NC = INPUT NUMBER COF COLS IN MATRICES A,Z.

KR = INPUT PROW DIMENSION OF A,Z IN CALLING PRNGRAM.

DC 10 I=1,NR
DD 10 J=1,NC
10 Z(TsJ) = ALPHA * A(I,J)
RETURN
EMD

~000112
-000113
-000114
000115
-000116
000117
©00118
000119
000120
000121
000122
000123
000124
000125
000126
000127
oo01l2e
000129
000130
000131
000122
000133
000134
000135




[HDG,P ASIMLR
[FOR,IS ASIMLR

O OO OON

[aNaNel

laNaNa N

COMPILER (XM=1), (EQUIV=CMN)
SUBROUTINE ASIMLR (A48,TV,KR)
IMPLICIT DOURLE PRECISION(A-H,0-Z]

SUBROUTINE ESTABLISHES TRANSFORMED PARTYAL DERIVATIVE MATRIX
BY PERFORMING A SIMILARITY TRANSFORMATION TO
EXCHANGE PLANT STATE VARIABLES ,Y, FOR SENSOR SIGNALS,XSS
AND CONTROL SYSTEM VARIABLES ,DFELTA, FOR TORQUE
VARTABLES ,8.

THE VAIRAELE SEQUENCE IS REDRDERED FROM Y,DFLTAXSS,E
TO Yo XSSH,DELTALB

—~-~SUBROUTINE ARGUMENT DESCRIPTIONS——ore

A = INPUT MATRIX OF PARTIAL DERIVATIVES. COORDINATE ORDER
IS YeDELTA,XSSeBa SIZE IS NJQ.NX
B = CUTPUT TRANSFORMED AND RFORDERED PARTIAL DERIVATIVE
MATRIX. OCRDER IS Y,XSS,DELTA,B. STZE IS NX,NX.
Iv = INPUT INTGER WORK VECTOR. SIZE MUST BE AT LEAST NX.
XR = INPUT ROW DIMENSION SIZE OF A AND B IN CALLING PROGRAM.
DIMENSION A(KR,1), B(KRy,1), IV(1)
COMMON /LDSIZE/
r4 NXy NYo NDLTA, NXSSy NB, NJOs NYZ2, ND2
CCMMON /TAPENC/
4 NUT1, NUT2, NUT3
CCMMON /VECTOR/
E Y (250), YD (250)

SET UP C. LOWER PART NF —-A— REQUIRED TO OETAIN ~T-.

NR
NC

NJG -~ NX
NY 4+ NR

Wn

CALL ZFRO (B yNR¢NC,KR)

DC 10 1=1,NP

t=1 + NX

DO 10 J=1,8X

BlIsJ) = AL ,J)

IF (T .FQa J) B(I,L) = ~1.D0O
10 CONTINUE

B = ~C—
ESTABLISH SEARCH LIMIT FOR SUBROUTINE EINDT

NS = NX

-000136
=-000137
-000138
000129
-000140
000141}
000142
000143
000144
000145
000146
000147
000148
000149
000150
000157
000152
000152
000154
000155
000156
000157
000158
000159
000160
000161
000162
000163
000164
000165
000166
43000167
000168
000169
000170
000171
000172
000173
000174
000175
000176
000177
000178
0no179
000180
000181
oe0182
000183
000184
000185




[aNaNeaNeNe]

[aEaNaEe Nyl

B

A

CALL FINDT (By¢NRNCyNS»AsNRETyKRyKR)
CALL WRITE (AJNRET,,NREV,4H-T=— ,KR)

-_— __T_

FORM —A%*-—- = T(INV) A T

READ (NUT2) ((RLIJ)yI=1,KR),J=1,KR)
WRITE (NUT2) ((A(IeJd)y I=1,KR),J=1,KR)
REWIND NUT2

INVERT -T— USING GAUSSI

B

CALL GAUSSTI (A,R4NRET,KR)
TUINV)

TRANSFORM STATE VECTOR FOR POSSIBLE USE IN LINEARYZED RESPONSE.

-

CALL MULTB (B,YoNRET,NRET,1,KR,KR)
CALL WRITE (Y9)oNRET4H Y% ,1)

READ (NUT2) ((A(T9J)yI=13KR),J=14KR)
CALL MULTA (ByAsNXgNXyNX9KRyKR)
TUINV) * —A-

READ (NUT2) ((A(IsJ)9I=13KR)4J=14KR)
REWIND NUT2

CALL MULTB (B oA sNXINXoNXsKR¢KR)

—h

REORDER FROM YDELTA,XSS,EB

20

40

TO YoXSC,DELTA,B

DO 20 I=14NX

IViI) =1

DO 30 I=1,NXSS

L = NY2 + 1

K =1L + ND?

IVIK) = L

DO 40 I=1,4ND2

K= NY?2 + 1

L = NY2 + NXSS + 1
IVIK) = L

CALL ZFRO (B yNXyNX,KR)
CALL REVADD (1.D0yAyIV,IVBoNX NXsNXoNX,KRyKR)

RE TURN
END

000186
000287
0001813
000189
000190
000191
©00192
060193
000194
000195
000196
000197
000198
000199
000200
000201
000202
000293
000204
000205
000206
000207
000208
000209
000210
000211
000212
000213
000214
000215
000216
000217
000218
000219
000220
000221
000222
000223
000224
000225
000226
000227




(HDG,P BABY
[FOR,IS BABT

[zXeNeXaNaNalsEalaRasNaNeNeNeNaNaNaNe Xyl

COMPILER (XM=1), {EQUIV=CMN)
SUBROUTINE BABT (A 4B yZyNRByNCB,KA4KB)
IMPLICIT DOUBLE PRECISION(A-H,0-2)
DIMENSION A(KA,1), B(KBy1), Z(KB,1)
COMMON /LWRKV1/ W{ 50)

SPECIAL TRIPLE MATRIX PRODUCT. B#*A%B(TRANSPOSE) = 2.
A MUST BE SYMMETRIC TO GET CORRECT ANSWER.

Z WILL BE SYMMETRIC. UPPER HALF CALCULATED, REFLECTED TO LOWER HALF.

THE MAXIMUM STZE IS

NCE = 500

DEVELOPFD BY CARL BODLEY. JANUARY 1965.

LAS

10
20

30

40

T REVISION BY RL WOHLEN. JULY 1972.

SUBROUTINE ARGUMENTS

INPUT INNER MATRIX. SIZE{(NCB,NCB).

INPUT OUTER MATRIX. SIZE(NRB,NCB).

OUTPUT RESULT MATRIX. SIZE(NRB,NRP).

INPUT NUMBER OF ROWS OF MATRIX B, SIZE OF MATRIX Z.
INPUT NUMBER OF COLS OF MATRIX B, SIZE COF MATRIX A.
INPUT ROW DIMENSION OF A IN CALLING PROGRAM.

INPUT  ROW DIMENSION OF ByZ IN CALLING PROGRAM.

LU I LB O (I}

S = 8 + BIIyL)*N(L)
Z(I4d) = S

I(JyI) = S

PETURN

EMD

MAX=500.

-000228
-000229
-000230
000231
-000232
000233
48000234
000235
000236
000237
000238
000239
000240
000241
000242
000243
000244
000245
000246
000247
000248
000249
000250
000251
000252
000253
000254
000255
000256
000257
000258
000259
000260
000261
000262
000263
000264
000265
000266
000267




[{HDG,P

BAKSLV

(FOR,IS BAKSLV

C
25
27
30
c

COMPILER (XM=1), (EQUIV=CMN)
SUBROUTINE BAKSLV (BW,NLAM,V,D,KBW)
IMPLICIT DOUBLE PRECISION(A-H,0-2)
DIMENS ION BW(KRW,1),V(1),D(1)

DO 25 I=2,NLAM

M1 = ¥ -1

DO 25 J=1,IM1

VII) = VII) — BW(J,T)}*Vi{Y)
DO 27 I=1,NLAM

ViI) = V(I)/D(])

NLT = NLAM - 1

DO 30 I=1,NL1

L = NLAM - 1T

Pl =L + 1

DO 30 J=LPI1,NLAM

VILY = VIL) ~ BWIL.,J)*V{J)

RE TURN
END

10

-000268
-000269
-000270
000271
-000272
000273
000274
000275
000276
000277
000278
000279
000280
000281
000282
000283
000284
000285
000286
000287
000288
000289
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[HDG,P
[FOR,Y

*

LR 2K N *

»*

*
*
3

c

S

caomp
SUBR
IMPL

BDOTQP

8DOTOP

ILFR (XM=1), (EQUIV=CMN)

QUTINE £DOTQP (L,BDTQ,BDTP)
ICIT DOUBLF PRECISICN{A-H,0-2)

DIMENSION B2TQ(641),EDTP(641)

COMMON /BHBSRD/
BH{6y 12, 9),4,PS(6,5,12,10)4,ROL(3,3, 5),D0L(3, 5)
COMMON /HANDS /
HATH(3, 6y B),SIGH(3, 6y B)yHATS(3, 6,10)4SIGS(3, 6,10)
COMMON /NUMBRS/
ZRO,ONEF o TWO,TRES
COMMON /PINPRP /
PIN{3339 5)y RP2(343, 5}y RP3{3,3, 5)
COMMON /SPECIF/
BETAH (&6 S)4RETAHD(G6, 5) 9sAMO(2y 5)gRH({333924)9eRS(393,2C),
DH(3928)3,DS{(3,20),IMO(3, S),NMOW(5, 5),IFTSMW(10]),
NEJNH JNSPT,NOFMOJNDELTAL,TTOPOL(2,y S5)IRGFILX( 5),THDATA(T,
LOCU(12),LENUTY2) ,NU,NBETA NLAM,NEQ
COMMON /VECTOR/
Y{250),YDT(250)

11

5)e

DIMENSION PINDT{3,3}+HXDAN(3) 4SXDAN{3)HXDPM{3),SXDPM{3),RQP(3,3),

RPM{3 43 )oRON(353)4RPN(3,3)4ROM(3,3),DRPO(3,3),DRQP(3,3),

DRQN(3,2),DRPOM(3,3)4ySNQ{3,43),SMP(3,3) ,WON{3) .WPM{3),WPQP(3),

WSK(343), VEC(3)

DO 3 I=1,6

Do 3

BDTQ(TI,J)
3 BDTP(I,J)

IF

J=1,6

ZRO

2RO

L «-EQ. 1) GO TO 100

CC GET D/DT{(PI{INVERSE)})

8207

= BETAHD(2,L)

83DT = BETAHD(3,L)
DO s I=] ’3

Do ¢

J=1 13

PINDT{IyJd) = BR2DT*RP2(IJsl) + B3DTHRP3 (I,J,L)

NOBQ
NOBP
Leo
Lop
LEQ
LEP

ITOPOL(1,L)
ITOPOL(2,L)
LOCU(NDRQ) + &
LOCU(NOBP) + 6
TRGFLX (NCBQ)
IRGFLX(NOBP)

LHSQ = 2*L - 3

LHSP
IF

= LHSQ + 1}
LEQ .EQ. 0) 6O TO 10

-000290
-000291
-000292
000293
~000294
000295
000296
000297
200298
000299
400300
000301
000302
000303
1300304
000305
1600306
1700307
1800308
1900309
000310
2000311
000312
000313
000314
000315
000316
000317
000318
000319
000320
000321
000322
000323
000324
000325
000326
000327
000328
000329
000330
000331
000332
000333
000334
000335
000336
000337
000338
000339




10

20

15

25

27
26

29
28

30

CALL MULT3 (HATH(1,1,LHSQ)»Y(LOQ)HXDANy39LEQs143,151)
CALL MULT3 (SIGH{145 sLHSQ),Y(LOQ) SXDQNe3,1LEQy1l9391s1)

IF (LEP .EQ. 0) GO TO 20

CALL MULT3 (HATH{1,1,LHSP)4Y(LOP) yHXDPM¢3,LEP,1,3,1,1)
CALL MULT3 (SIGH(1319LHSP)oY(LOP)SXDPMy3,LEP3293,1,2)

LRNQ = 6*(L-2) + 3
LRMP = LRNQ + 1
LRPQ = LRNQ + 2
LDNQ = 7%*(L-2) + 3
LOMP = LDNQ + 1

DO 15 I=1,3

DO 15 J=1,3

RQP(I,J) = RH(J, I, LRPQ)

RON(Iod) = RH{JpILRNQ)

RPM{IJ) = RH{JsIoLRMP)

CALL MULT3 (RQPsRPMyRQM33935393493,3)

CALL MULT3 (RH(1,1,LRPQ) ¢RANyRPN3393939343+3)
CALL SKEWV3 (DH{1,LDNQ),SNQ,3,3)

CALL SKEWV2 (DH{1,LDMP) ,SMP,3,3)

IQ = LOCU(NDBQ) - 1

IP = LOCUINDERP) ~ Y

DO 25 I=1,3

WON(I) = =Y(IQ+])

WPMIXI) = Y(IP+I)

IF (LEQ .EQ. O) GO TO 26

00 27 1I=1,3

WON(T) = WON(T) - SXDON(I)

IF (LEP .FQ. O) GO TN 28

N0 29 I=1,2

WPM{T) = WPM{I) + SXDPM(I)

CALL MULT3 (RPM o WPM yWPQP 3393 9193¢1,41)
CALL MULTAD (RPN WONWPQP329349153,1,1)
CALL SKEWV3 (WPQP,WSK,1,3)

CALL MULT3Z (WSKRHI1,1,LRPQ) +DRP033939393¢3,3)
DO 30 1I=1,3

DO 30 J=1,3

DRQP(1I4J) = DRPQ(J,I)

CALL MULT3 (DRPQRONIBDTOQ(494) 33939393 93,46)

CALL MULT3 (DRQP,PPM,DRFOM 3349393934393}

CALL MULT3 (PINDTL,RON,BDTQ93:3¢3:393,6)

IF (LEQ .EQ. 0) GO TO 35

CALL MULT3 (RQNSXDONIVEC$3:39193,1,1)

CALL SKEWV3 (VECsWSKyele3)

CALL MULT3 (WSK,RONyDRON93939393,43,3)

CALL MULTAD (RH(1,1,LRPQ) yDRANBDTO(424)939333939346)
CALL MULTAD (PIN(1,1,L)4DRAN,BDTQy3439353,3,46)
CALL MULT3 (8DTQ(444)sSNQyBDTQU431)939393969356)
CALL SKEWV3 (HXDON,WSKy1,3)

12

000340
000341
000342
000343
000344
000345
000346
000347
€00348
000349
000350
000351
000352
000353
000354
000355
000356
000357
000358
000359
000360
000361
000362
000363
000364
000365
000366
000367
000368
000369
000370
000371
000372
000373
000374
000375
000376
000377
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35
40

55

50

60

100
70

75

CALL MULTAD (RPN, WSKsBDTQ(491)939393439346)

CALL
CALL
GO TO
CALL
CONTI

IF (L
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
DO 55
IP3 =
DO 55
p3 =
ROTP(
BDTYP(

MULT3
MULT3
40
MULT3
NUE

EP .EQ.

MULT3
SKEWV3
MULT3
MULT3
MULT3
MULTAD
MULTAD
CKEWVA
MULTAD
I=1,3
I + 3
J=1,32
'+ 3
I.,Jd) =
IP3,J)

(BDTQ.SIGH(I'I’LﬂSQ)gBDTQ(167,'3'3'LEQ’6'3,6‘
(BDTQl4:4) HATHIY 31 ,LHSO} yBDTQ(4437) 9333 ,LEQ9693,6)

(BDTQ(494)3SNQyBDTQ(491)9393¢3969346)

0) GO 70 50

(RPMoSXDPM,VEC $33934919391,1)
(VECWSKye1,3)

(WSK yRPMyBDTP(494) 339393339396)
(PINDTL,RQM,BDTP(151)33¢3939353,56})
(BDTP(434)oSMPBDTP{4491)9234333,69346)
(ROPBDTP (444 ) yDROM 33303439643 )
(PINCY,14L)DROM,BDTP 3393934393 ,6)
(HXDPM,WSK,1,43)

(RPM WSK yBDTP (491 )939393939346)

~EDTP(I.J)
= -BDTP(IP3,J)

BDTP(IP3,JP3) = -BDTP(IP3,JP3)

CALL
CALL
GO TO
CALL
CALL
DO 58
Do 58
BDTP(
CONTY

MULT3
MUL T
60
MULT3
MULTAD
J=1,3
J=1,3
I.J) =
MUE

RF TURN

Do 70
WONI(T

CALL
BR207
£307
Do 75
no 75
BEDTQL

RETUR
END

I=1,3

(BDTP(151)ySIGH(1,1,LHSP )} yBDTP(197)93934LEP64346)
(BDTP (494 ) yHATH(1 32 yLHSP ) yBDTP( 44TV 9393 4LEPy69346)

(PINDYT ,RQMyBDTP$345343+393,6)
(PIN(1+14L),DRQM,BDTP 4393939393 46)

-BDTP(1,J)

) = =¥(I)
CALL SKEWVZ (WCN,WSKy1,3)

MULT3

(ROL yWSK s BDTQ494)9393935345346)

= BETAHD(2,1)
= BETAHD(2,1)

I=1.3
J=l’3
I.J) =

N

B20T#RP2{I4Jy1) + B3DT#RP3(IyJs1)

000390
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000392
0002393
000394
000395
000296
000397
000398
000399
000400
000401
000402
000403
000404
000405
000406
000407
000408
000409
000410
000411
000412
000413
000414
000415
000416
000417
000418
000419
000420
000421
000422
000423
000424
0600425
000426
000427
000428
000429
000430
000431
000432
000433
000434
000435
000436




[HOG,P
{FOR,IS

COMPILER (XM=1),y(EQUIV=CMN)

BHGENR
BHGENR

c

c

C

c
5

c
100
10

C

*

LR N 2R

SUBROUTINE

AHGENR

IMPLICIT DOWBLE PRECISION(A-H,0-Z)

COMMON /BHBSRD/

14

BH(6,12, 9)4BS(6412,10)4ROL(3+3, 5),D0L(3, 5)

COMMON /HANDS /
HATH(3, 64 8),SIGH(3,
COMMON /MAXMUM/

6y

8)yHATS(3, 6410),SIGS(3, 6,10)

NEMAX NHMAX JNSPMAXY JNMWMAX s NMWEOD o NMDBOD yKMU, KY oK U

COMMON /NUMBRS/
IR0 ,ONE , THO,TRES
COMMON /PINRP /

PIN(2,2, 5), RP2(3,3y 5}y RP3(3,3, 5)

COMMON /SPECIF/

BETAH(G6, S5),BETAHD(6, 5)AMOL2,
OH(3,28),DS(3,20) ,IM0O(3,
NByNH JNSPT,NCFMOLNDELTA, ITOPOL( 2,

5)sRH(3+3424)4RS(393,20),
S)eNMOW(S s 5) ,IFTSMWI(10),

5)+IRGFLX{ 5)yIHDATA(T, 5),

LOCUCI2),LENUL12)+NUNBETANLAM,NEQ

DIMENSION W1(3,3),W2(3,3)
DATA I1ST /0 7/

IF (I1ST .EQ.
I1TSY =1
LR 2%*NHMAX — 1
JR 6 + NMDBOD
L=1,LR

I=146

1) GO 70O 100

o Q
008
-t\NAnn o

WJsl) = ZRO

JP3
BH{T,4J,1 PIN(TI,J,1)
BH(IP3,JP3,1) = ROL(I,J,1)

DC 20 t=24NH

LQ = 2%L - 2

LP = L0 + 1

LR3 = 6*(L-2) + 3
LR4 = LR3 + 1

LRS = LR3 + 2
LD3 = T*{L-2) + 3
LnD4 = LD3 + 2

-000437
-000438
~000439
000440
-000441
000442
000443
200444
000445
400446
000447
000448
000449
000450
000451
1300452
000453
1600454
1700455
1800456
1900457
000458
000459
000460
000461
000462
000463
000464
000465
000466
000467
000468
000469
000470
000471
000472
000473
000474
000475
on04&76
000477
000478
000479
000480
000481
000482
000483
000484
000485
000486




25

30

20

DO 25 I=1,3

DO 25 J=1,3

W1(J,I) = RH{IyJyLR3)

W2(J:Y) = PH{TI,J,LP5)

BH(J+39143,4,LP) = -RH(I,J,LR4)

CALL MULT3  (RH{14T4LPS) oW1 ,BH(4444LQ)33,3929343,6)

CALL MULT3  (PIM{14140L)sWlsBH{1,1,0L0)03343,3,3,3,6)

CALL MULT3  (W2,BH(494,LP)yW1,35353,3,6,3)

CALL MULT3  (PIN(1,15L) oWl sBH{L315LP)s34293934346)

CALL SXEWV3 (DH(1,LD3),W153,3)

CALL SKEWV3 (DH(1,1D4),W2,3,3)

CALL MULT3 (BHU4449LQ) yW1yBHI431500Q)9343939693496)

CALL MULT3  (BH(4949LP) yW2,BH{4314LP)339353464346)

NOBQ = ITOPCL(1,L)

NOBP = ITOPOL(2,L)

NMQ = JRGFLYX (NCRQ)

NMP = IRGFLX(NOBP)

IF (NMQ .EQ. O) GO TO 30

tHS = 2%L - 3

CALL MULT3 (BH{1¢29LQ)ySIGH(14T14LHS)yBHI1375LQ)9343;NMQy693,46)
CALL MULT3  (BH({4943LQ) yHATH(Y 3 15LHS) 9BH{4 4741 Q) 4393 9,NMQ 96 9346)
IF (NMP ECQ. O0) GO TO 20

LHS = 2%L - 2

CALL MULT3 (BH(1¢14LP)3SIGH(1319LHS)yBHIL,7,LP)33,3,NMP4643,6)
CALL MULT3 (BH{4949LP)yHATH{1,41,LHS) 3BHI4,7,LP)3343,NMP,6,2,6)
CONTINUE

RETURN
END

000487
000488
000489
000490
000491
000492
000493
000494
000495
000496
000497
000498
000499
000500
000501
000502
000503
000504
000505
000506
000507
000508
000509
000510
000511
000512
000512
000514
000515
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[HDG,P BSGENR -000516
[FOR,IS BSGEMR ~-000517
COMPILFR (XM=1), (EQUIV=CMN) -000518
: SUBROUTINE B SGENR 000519
@ IMPLICIT DOUBLE PRECISION(A-H,0-Z) -000520
; c 000521
z COMMON /BHBSRD/ 000522
E * "BH(6912, 9)9BS(6,12,10),ROLI3,3, 5),D0L(3, 5) 200523
é COMMON /HANDS / ‘ 000524
* HATH{3, 6y B),SIGH(3, 64 8)4HATS(3, 6510),SIGS(3, 6,10) 400525
\ COMMON /MAXMUM/ 000526
; * NBMAX {NHMAX o NSPMAX g NMWMA X s NMWEOD s NMDBOD o KMU, KY o KU 000527
{ COMMON /NUMBRS/ 000528
* ZRO,ONE , TWO,TRES 000529
COMMON /SPECIF/ 000530
* BETAH (6, 5)yBETAHD(6y 5) 93AMOC2, 5) yRH{353924)4yRS(3,3,20), 1600531

* DH(3,28)4DS(3,20),IM0(3, 5)},NMOW(S, 5),IFTSMW(10), 1700532 }
* MNByNH NSPT,MOFMO,NDELTA,ITOPOL(2, 5),IRGFLX( S),IHDATA(7, 5), 1800533

* LOCUC12),LENUI12)4NUNBETANLAM,NEO 1900534 ]

c 000535 |

DIMENSICON W(3,3) 000536 :

c 000537 |

DATA I1ST 7 0 7 000538 ;

c : 000539 : |

IF (11ST .EQ. 1) GO TO 20 000540 ;

(o 000541 |

JR = 6 + NMDBOD 000542 ;

DO S L=1,NSPT 000543 i

D0 S I=1,46 000544 |

DO 5 J=1,4R 000545 |

5 BS(I,JsL) = ZRO 000546 |

c 000547 |

20 DC 10 L=1,NSPT 000548 |

NOB = IFTSMW(L) 000549 |
LE = IRGFLX(NOB) 000550

IF (LE .EQ. O .AND. TI1ST .EQ. 1) GC TO 10 000551 |
LR2 = 2% 000552
DO 15 I=1,3 000553
IP3 =1 + 3 000554
DO 15 J=1,3 ‘ 000555
f JP3 = J + 3 000556
@ BS(J,I4L) = RS(I,J4LR2) 000587

15 BSIJP3,IP3,L) = RS(I,JyLR2) 000558 *
CALL SKEWV3 (DS({1,LR2)yWe3,3) 000559
CALL MULT3  (BS(Y31,0L) yWsBSl4923L)93¢9393969356) 000560
IF (LF .EQ. O) GO TO 10 000561
CALL MULT3  (BS(1eloL)oSIGStLelal )eBSE1375L)9333,LE369356) 000562

CALL MULT3  (BSUT,3,L)3HATSIL91l L) 3BS{4 3790 ) 93933 LE¢693,6) 000563 |

10 CONTINUE 000564 ‘
‘ c 000565

e i *‘wk—-—u_ﬂ-__-‘____m I , I
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I1ST = 1 000566
RE TURN 000567
END 000568

PR T ST P




[HDG,P BTABA
[FOR,1S BTABA

eX¥zEsEaksEalzsNelaEeNaNeNeNaNeRsNa NaNaNaNaNeNaNel

COMPILER (XM=1),(EQUIV=CMN)

SUBROUTINE BTABA (AZ,By,NRB,NCBsKAZ,KB)
IMPLICIT DCUBLE PRECISION(A-H,0-2)
DIMENSION AZ(KAZ,1)y B(KB31)yW(150)
DATA NOT 7 &6/

TRIPLE MATRIX PRODUCT. B{(TRANSPOSE) * A *x B = 2.
A MUST BE SYMMFTRIC TO GET CORRECT ANSWER.

18

Z WILL BE SYMMETRIC. UPPER HALF CALCULATED, REFLECTED TO LOWER HALF.

USES TWD WORK SPACES. RESULY (Z) IS PLACED IN A.

AZ MUST BE DIMENSIONED LARGE ENOQUGH IN MAIN PROGRAM TO CONTAIN THE

LARGER OF A OR Z.
CALLS FORMA SUPROUTINE 2ZBOMB.
THE MAXIMUM STIZES ARE
NRB = XXX
NCB = XXX
DEVELGPED BY W A BENFIELD. MAY 1972,
LAST REVISICN BY R A PHILIPPUS. JUNE 1972.
MODIFIFD FOR USE IN GSFC PROGRAM BY CARL BODLEY, MAY 1974

SUBROUTINE ARGUMENTS

AZ = INPUT INNER MATRIX. SIZE(NRB,NRR),

= QUTPUT RESULT MATRIX. SIZE(NCB,NCB).
B = INPUT QUTER MATRIX. SIZE(NRE,NCBj,
NRR = INPUT NUMBER OF ROWS OF MATRIX By SIZE OF MATRIX A.
NCB = INPUT NUMBER OF COLS OF MATRIX B, SIZE OF MATRIX Z.
KAZ = INPUT POW DIMENSION OF AZ IN CALLING PROGRAM.
KE = INPUYT POW DIMENSION OF B IN CALLING PROGRAM,

Lol
n

* GC TG 999

DO 20 I=1,NRB

D0 & K=1,NRB
-5 WIK) = AZ(T.K)

DO 20 J=1,.NC8B

S =0, O

DO 10 ¥X=1,NPB
10 S = S + W(K)*B(K,y.j)
20 AZ(14J) = S

DO 30 J=1,NCB
DO 25 I=1,yJ
W(I) = 0.0 O
DO 25 K=1,NRB
25 W(T) = WIID+B(K,I)*AZ(KyJ)
DO 30 I=1,J
AZ(THJd) = WIY)

MAX=150,
MAX=150.

(NRB.GT.150 .CR. NCB.GT.150 .OR. NRB.GT.KAZ .0OR. NCB.GT.KAZ)

~000569
-000570
-000571
000572
-000573
7200574
000575
000576
000577
000578
000579
000580
000581
000582
000583
000584
000585
000586
000587
000588
000589
000590
000591
000592
000593
000594
000595
000596
000597
000598
000599
7300600
000601
000602
000603
000604
000605
000606
000607
000608
000609
000610
000611
000612
000613
000614
000615
000616
000617
000618




[ i

c

30 AZUJ,I) = WD)
REYURN

999 WRITE (NOT,1001)

1001 FORMAT (1H1,31HERRCR IN BTABA, PROGRAM STOPPED)
svop '
END

19

4

000619

000620

000621

000622

000623

000624

000625
4
|
i
i
4
|




tHDG,P CANCOR
[FOR,1IS CANCOR

e XeXalaXelaNaNeNasEaNaNa ke Nl gl

COMPILFR (XM=1), (EQUIV=CMN)
SUBROUTINE CANCOR (R}
IMPLICIT DOUBLE PRECISION(A-H,0-Z)

20

THIS ROUTINE CANCELS OUT THF Z2ERQ, REAL, AND THE COMPLEX ROOTS THAT AR

COMMON TO THE NUMERATOR AND DENCMINATOR OF THE TRANSFER FUNCTION R,

100

110

120
130

140

R(1) = NUMBER OF REAL ROOTS IN THE NUMERATOR

R{2) = NUMBER OF COMPLEX PAIRS IN THF NUMERATOR
R(3) = NUMBER 0OF ZFRO RNOTS IN THE NUMERATOR

R(4) = NUMBER OF PFAL ROOTS IN THE DENOMINATOR
R(5) = NUMBER OF COMPLEY PAIRS IN THE DENOMINATOR
P{6) = NUMEBER CF ZERO ROOTS IN THE DENOMINATOR
R{T7) = GAIN

RiB)eeoR(YI) = NUMERATOR REAL ROCTS ARRAY
R{TI+1)..P(J) = NUMERATOR COMPLEX PAIRS ARRAY
PlJ+1) .. RIK) = DENOMINATOR REAL ROOTS ARRAY
R{K+leaeRIL) = DEMNOMIMATOR COMPLEX PATRS ARRAY

DIMENSION R(1)

NR=R{1)+.0001D0

NCP=R(2)+.0001D0

MR=R (4}+.0001D0

MCP=R{5)+.000100
KK=T74+NR+MR +2% (NCP+MCP)

N=T7+ N

IF ({NR.EQ.0).OR. (MR, EQ.0))} GO TO 160
J=B4NP+2NCP

=J-14+MR

NN=0

M) 140 I=8,N
II=I-NN

DO 100 JJ=J,K
JJI=49

IF(DABRS(REXI)/R(JJJ)-1.D0).LT.1.0D-7) GO TC 110
CONTINUE

GO 7O 140

N0 130 L=IX,KK

IF(L.GF.(JJJ-1)) GO TC 120

RIL)=R{L+]1)

GO TO 130

R{LY=R(L+2)

CONT INUE

KK=KK=~2

J=J-1

K=K~2

NN=NN+1

TF((NNEQ.NR)}I.OR.(NN.FQ.MR)) GO TO 150
CONT INUE

-000626
~-000627

—000628

000629
-000630
000631
000632
0006323
000634
000635
000636
000637
000638
000639
000640
000641
000642
000643
000644
000645
000646
000647
000648
000649
000650
000651
000652
000653
000654
000655
000656
000657
000658
000659
000660
000661
000662
000663
000664
000665
000666
000667
000668
000669
000670
000671
000672
000672
000674
000675




2
4

150

160

170

180

190
200

210
220

230

R{1)=R(1)-DFLOAT(NN)
R(4)=R (4 )-DFLOAT(NN)

NR =NR-NN

MR =MR~NN
IFUINCP.EQ.0).OR.{MCP.EQ.0)) GO TG 230
NNN=84+NR

N=NNN-1+2%NCP

J=N+14+MR

K=J~142%MCP

fWN=0

DO 210 I=NNN,N,2

II=I~2*NN

DO 170 JJ=JyKe2

JJI=JJ .

IFUIRIIT ) EQaRIJII)) ANDL(R(TIT+1)FQ.R(IJI+1))) GO TO 180
CONTINUE

GO TO 210

DO 200 L=IX,KK
IF(L.GE.(JIJI=-2)) GO TC 190
RIL)=R{L+2)

G0 7O 200

RIL)I=R(L4+4)

CONTINUE

KK=KK~4

J=J-2

K=K—4&

NN=NN+1

TF{INN.EQ.NCP) .OR.(NN.EQ.MCP}) GO TO 220
COMT INUE
R(2)=R(2)-DFLOATINN)
R(5)=R(5)-DFLOAT(NN)
=OMINX(R(3),R(&))
R(3)=R13)~X

R(6)=R(6)-Y

RETURN

END

21

000676
000677
000678
000679
000680
000681
000682
000683
000684
000685
000686
000687
000688
000689
000690
000691
000692
000693
000694
000695
000696
000697
000698
000699
000700
000701
000702
000703
000704
000705
000706
000707
000708
060709
000710
000711
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[HDG,P COMENTY
[FOR,IS COMENT

aEalaNeNaNaNoRaNeNaNe

c

COMPILER (XM=1), (EQUIV=CMN)
SUBROUTINE COMENT
DIMENSION TREMRK({13)

DATA NIT,NOT /5,67

READ COMMENT CARDS AND PRINT THEM UNDER PAGE HEADING OF FORMA
SUBROUTINE PAGEHD. COMMENT CARDS MAY HAVE ANY KEYPUNCH SYMBOL

IN CARD COLUMNS 1-78.

IF IT IS DESIRED TO HAVE ANY GIVEN COMMENT CARD PRINT ON A NEW

PAGE, SUPPLY THE LFTTER P IN COLUMN 8C ON THAT CARD.

ROUTINE YS ENDED BY SUPPLYING A CARD WITH ZERNS IN COLUMNS 1 THRU 10.
CALLS FORMA SUBROUTINF PAGEHD.

CODED BY RF HRUDA, MARCH 1966,

LAST MODIFICATICON BY J ERNST. JUNE 1971.

1001 FORMAT (13A691X,A1)
2001 FORMAT (//77)
2002 FORMAT (22X 413A6)

N=20
1 READ (NIT,1001) (IREMRK(I)y1=1,13),IPGHD
IF (IREMRK (1) .EQ. 6HOOO000) RETURN
N = N+#1
IF (N.NE.l .AND. IPGHD.NE.1HP) GC TO 2
CALL PAGEHD
WRITE (NOT,2001)
N=1
WRITE (NOT,2002) (IREMRK(I),I=1,13)
GO 70 1
END

-000712
-000713
-000714
000715
000716
-000717
000718
000719
000720
000721
000722
000723
000724
000725
000726
000727
000728
000729
000730
000731
000732
000733
000734
-000735
000736
000737
000738
000739
000740
000741
000742
000743
000744

1
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[HDG,P CONTRL =000745
{FOR,IS CONTRL ~000746
COMPILER (XM=1), (ECUIV=CMN) -000747
SUBROUTINE CONTRL 000748
IMPLICIT DCUBLE PRECISION (A-H,0-2) ~000749

c 000750
COMMON /BHBSRD/ 000751

* BH{6912, 9)4BS(6412,10),ROL(3,3, 5),D0L(3, 5) 200752

‘ COMMON /CONPAR/ 000753

* CNTDTA(100) 9500754
COMMON /IDSTIZE/ NXysNYsNDLTASNXSSoNRTQ,NJQyNY2ND2 000755
COMMON /SPECIF/ 000756

* BETAH(6, 5)¢BETAHD(G6y 5),AMO(2, 5) 4RH(3,3,24),RS13,3,20), 1600757

* DH(3,28)9DS{3,20),IMO(3, 5),NMOW(S5, 5),IFTSMW(10), 1700758

* NBoNH JNSPToNOFMOSNDELTA,ITOPOL(2y S)oIRGFLX( 5),IHDATAL7, 5), 1800759

* LOCU(12)4LENU(12) 4NUNBETANLAMINEQ 1900760
COMMON /TIMESS/ 000761

x STARTT+DELTAT s THENDT,TMST 000762
COMMON /VECTOR/ 000763

* Y(250),YDT(250) 2000764
CCCCCCC THIS COMMON IS TRANSFER BETWEEN CONTRL AND SHAFTT ONLY ——— 000765
COMMON /WHEEL 7/ 000766

x CLM(4) 060767

C 000768
DIMENSION 7TQU(6),TQD(6),RHD(3),THADW(3) 000769
DIMENSION CPLY(1044), KPLY(2), UI(2) 0n0770

DATA 1ICY4/0/5 PHD / 0.D0Oy 0.D0y 9.D0 / 000771

DATA T1,T2,T3,T4,DTHE/ 000772

* «2D00, 1.2D0,4 .7D0y 1.7D0y 1.04719755D0 / 000773

DATA NPLY, KRY, KCY/ 0y 10y 47/ : 000774

DATA 11S7/ O 7/ 000775
ALIM{U,V) = DMAX1(-V,DMIN1(U,V)) 000776

C 000777
cccecececcccc , 000778
(o o] of o o A o 1 ' 0Cc0779
CCC THE FOLLOWING STATEMENTS MUST ALWAYS BE IN CONTPL.. 000780
IF {I1ST .NE., 0) GO TC 110 000781

18T = 1 000782

IF (NPLY .EQ. O) GO TC 106 000783

CALL ZERDO {CPLYSKRYyKCY4KRY) 000784

D0 105 K=1,NPLY 000785
K2=2%K-~1 000786

105 CALL RFAD (CPLY(1,K2),KPLY{(K)sN2,KRY,KCY) 000787
CALL WRITE (CPLYKRYZKCYy4HCPLY KRY) 000788

106 CONTINUE 000789
NDLTA = NDELTA 000790

LDEL = LOCU{23NB+42) -~ 1 000791

110 CONTINUE 000792
NXSS = 3 000792

NETO = 3 000794




IF (NDELTA .EQ. O) RETURN
ceceeceeccecce ccc
CCLC——NOTE—THIS SUBROUTINE MUST ESTABLISH NDLTA,NXSS AND NBTQ
cceceecececce
c

CCCC ESTABLISH THE D/DTI(DELTAS)
Cc
cceceecceecce
CCCC——~-NNTE~~THIS SECTION IS TYPICAL OF USE OF TFPLY.
ccececececccc
C
IF (NPLY .EQ. O) GO TC 116
L = LDEL+1
DO 115 K=1,NPLY
K2 = 2#%K-1
CALL TFPLY (CPLY(14K2)43CPLY(19K241),UT(K) X KPLY({K),L)
L = L+KPLY(K) - 1
115 CONTINUE
116 CONTINUE
C
cceceeecccece
ICT4 = ICT4 + 1
IA = (ICT4-1)/4
TIAA = (ICT4-2)/4
IFLAG = TA — TAA
DO 6 I=1,3
6 THADWII) = Y(6+])
DO 5 I=1,6
S TQ(I}) = Y(LDEL+I)

WHEEL 1 (ROLL INERTIA WHEEL CONTROL TORQUE)
DEFINE DIFFERENTIAL EQUATIONS FOR ROLL CONTROL LoOP

aNaXale)

57.2958D0%R0L{3,+251) /ROL(343,1)
ALIM(TQ(5),+29.D0)
2.1700%U1 - US
2 ALIM{1.1D0%U2,1.17D0)
TQAD(5) = (1.D0/88.D0)%(~-TQ(5) + (9/1.1D0)%U3})
U6 = ALIM(5%U3,1.68D0)
U8 = ALIMI(TO(6),1.900)
IF (IFLAG .EQ. O) GO YO 32
YU = DABS(US)
IF (UU.GT.1.D0) GO TO 30
IF (UU.LT.0.5D0) GO TD 31
U9 = RHD(1)
GO T0 10
30 U9 = Us/Ww
GO TO 10
31 U9 = 0.DO
GO TC 10

L
N
L L}
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000795
000796
000797
000798
000799
000800
000801
000802
000803
000804
000805
000806
000807
000808
000809
000810
000811
000812
000813
000814
000815
000816
000817
000818
000819
000820
000821
000822
000823
000824
000825
000826
000827
000828
000829
000830
000831
000832
000833
000834
000835
000236
000837
000838
000839
000840
000841
000842
000843
000844




Vet it

(s XaXaNel

aMao

aNaNaNal

32

10
33

25

U9 = RHD(1)

GO TO 33

RHD(1)} = U9

CONTINUE

TOD(6A) = (-TQL6) + 2.5D0*(L6-U9))/.5D0

1500 RPM = 157.0795 RAD/SEC

6

16
14

12
13

INCH20Z = .03125 FY#LRS

IF (DABS{THADW(1)).GT. 157.0795D0) U9 = 0.DO
CLM(Y) = .03125D0%U9 — 5,D-05%THADW(1)

WHEEL 2 (PITCH INERTIA WHEEL CONTROL TORQUE)
DEFINE. DIFFERENTTIAL EQUATIONS IN PITCH CONTROL LOCP

Ul = ~5T7.2958D0%ROL{3+4141)/R0OL(343,1)
US = ALIM(TQU1),16.4D0)

U2 = 2.17M0*Y1 -~ US

U3 = ALIM(.82D0%U2,1.17D0C)

TO0(1) = (~TQ{1) + U3*(7/.82D0)}/50.D0
Us = ALIM(5*U3,1.68D0)

Ug = ALIMITQ(2),41.9D0)

IF (IFLAG.FQ.0) GO VO 14
U = DARS(UB)

IF (W.G7. 1.D0) GC TC 15
IF (W.LT.0.570) GC TC 16
U9 = RHDI(2)

G0 70 12

ue = UR/WI

G0 70 12

U9 = 0.D0

GO TO 12

U9 = RHD{2)

GC TO 13

RHD(2) = U9

CONTINUE

TOD(?2) = (-TQ(2) + 2.5D0%(U6 — U9))}/.5D0
IF (DABS(THADW(2)) .GE. 157.0795D0) U9 = 0
CLMU2) = .03125D0%U9 - S.D-05*THADW(2)

WHEEL 3 (YAW INERTIA WHEEL CONTROL TORQUE)
DEFINE DIFFERENTIAL EQUATIONS FOR YAW CONTRCL LOOP

Ul = 57.2958D0*%ROL{2,1,1)/R0L(2,2,1)
U2 = ALIM(UL1,2.D0)

U6 = ALIM(TQ(3),29.D00)

U3 = 2.1TD0*U2 ~ L6

U4 = ALTM{T1.4T7D0%U3,1.17D0)

TQD(3) = (1.D0/88.D0)*(~TQ(3) + (9/1.47D0)*U4&)
U7 = ALIM(S5%U4,1.6800)
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000848
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000855
000856
000857
000858
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000860
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000862
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000864
000865
000866
000867
000868
000869
000870
000871
000872
000873
000874
000875
000876
000877
000878
000879
000880
000881
ooc882
0no8sl
000884
000885
000385
000887
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000889
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000892
000892
000894




21
22
20

18
24

34

U9 = ALIMITQ(4),1.900)

IF (IFLAG.FQ.O) GO TO 20

W = DABS(U9)

IF (WW.6T.1.D00) GO TO 21

IF (W.lLT. 0.5D0) GO TO 22

U10 = RHD(3)

60 TO 18

Ulo = uya/uu

GO TC 18

Uul10 = 0.D0

GO TO 18

U100 = RHD(3)

G0 7O 24

RHD(2) = Ul0

CONTINUF

TeD(A) = (=TQ(4) + 2.5D0*%(U7 - U10))/.5D0
IF (DABS(THADW(3)) .GT. 157.0795D0C) U10 = 0.DO
CLM(3) = .03125D0*U10 ~ 5,D0-05*%THADW(3)

DO 34 I=1,6

YOT(LDEL+Y) TQD(1)

YOT(LDEL+7) = Y(16)

SK4 = CNTDTA(NDELTA+1)

DK4 = CNTDTA(NDELTA+2)

CLM(4) =~(SKaxY(LDFL+7) + DK#*YDT([DEL+7))

RETURN
END

26

000895
000896
000897
coo898
000899
000900
000901
000902
000903
000904
000905
000906
000907
000908
000909
000910
000911
000912
000913
000914
000915
000916
000917
000918
000919
000920
000921
000922




[HOG ,P
[FOR,Y

Chax

Chxx

Chx

49

CREA
S CREA
COMPILER (XM=1), (EQUIV=CMN)
SUBROUTINE CREA(NREC3,NJyNE UVECyA B KA KB ,KWS)
IMPLICIT DOUBLE PRECISTON(A-H,0-Z)

CCMMON /NUMERS/ ZRO9ONEoTWO,TRES
COMMON /TAPENO/ NTAPE] JNTAPE2 JNTAPE3

DIMENSION A(KA,1),B(KB,1),UVEC(1)

CALL ZFRO(A,9¢NEJKA)

FETCH MxHX

CALL FETCHUANTAPE3, 14NREC3,ByNJIJNEKE)

CALL SATB(~ONE,UVEC,B A(691) 9N eI NEL,KWS,KByKA)
FETCH M»HY

CALL FETCHINTAPE3, 4 4NREC3,ByNJNEXB)

CALL SATB( ONELUVECyByA(3,1)¢NJ914NE,KWSyKByKA)
FETCH M%HZ

CALL FETCH(NTAPE3, 7sNREC3,ByNJJNE,KB)

CALL SATB{-ONEJUVEC B A{291)gNJ9) oNEKWSyKByKA)
DO 49 J=1.NE

Al4yJ) = =—A(2,J)
AlTy0) = =A{3,J)
AlByJ) = —2(6,4J)

CALL WRITE (Ay9sNE4HACOF,KA)
WRITE(NTAPEL) ((A(I2J)eJd=14NE)yI=1,9)

RETURN
END
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[FOR,1

CH*x

C*%xXk

Cr%x

Cxxk

S

CREADO
CREADO

COMPILER (XM=1)y (EQUIV=CMN)
SUPROUTINE CREADOINREC3,NJINE JUVECsA3sBoCoWS yAMU KA KB yKC yKWS 3 KAMU)
I¥PLICIT DOUBLE PRECISTON(A-H,0-Z)

COMMON /NUMBRS/ ZRCyONE,TWO,TRES
COMMON /TAPEND/ NTAPE] NTAPE2,NTAPE3

28

DIMENSION A(KA313,B(KBy2)sC(KCs1)oWS(KWSs1) o AMU(KAMU,1),UVEC(1)

FETCH M#*HX M*HY ,M*HZ

catL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

FETCHINTAPE3, 1 ,NREC3,A9NJJNELKA)
FETCH (NTAPE3,y 4 4NRECA,ByNJNENB)
FETCH(NTAPE3, TJNREC3,CoNJINELKC)
SATB{ ONE,UVEC sAsAMU (4, 7) oNJ,
SATB{ ONE,UVEC eB 2 AMU(5,7) oNJy
SATB( ONE,L,UVEC 2 CoAMUL6,7) oNJ,
CATR{ ONEWS(1413),A,AMU(2,7)sNJ>y
SATB( —ONE JWS{1:12)3A,AMU(3,7) oNJ,
SATBU-ONEWS(14513),B,AMU()1,7) NIy
SATBU ONEWS(1,11),8B,AMU(3,7)NJy
SATB{ ONEWWS(1,12),C,AMU(1,7) 4N,
SATBU-ONE WS (1,11),CAMU(2,7) oNJ,

FETCH SY*SIGX,SZ*SIGX

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

FETCHINTAPE3 413 yNREC3 yAsNJINEKA)
FETCHIMTAPES L 14 ,MREC3 4By NJHNEHKB)

SATB( ONE,UVEC Ay AMU(6,T) NSy
SATR( ~ONEZUVEC oBoAMU(S547) NIy
SATR{ ONEJWS(1,12),A,AMU(1,7)4NJ,

SATB{ ONEJWS(1,123,BoAMU(L1,T7) NSy
SATE(~ONF WS (1,11),AsAMU(2,T)YNJy
SATBU-ONE WS {1,11),B,AMU(3,7),NJ,

FETCH SX%XSIGY,SZ*S1IGY

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

FETCH(NTAPE3 318 4NREC34AsNJIJNELKA)
FETCH(NTAPE3,19 ,NREC3,ByNJIJNEKB)
SATB(~ONE,UVEC A AMU(6,T) sNJ,
SATB( CNE,,UVEC B o AMUL4 47 ) oNJ,y
SATBU-ONE WS (1,12),A,AMU(T,T7) NS,
SATB{ ONEWS(1,13),B,AMU(2,7),NJ,
SATBL DNE,WS(14511),A,AMUTZ,T) NIy
SATBU-ONE,WS(1912),ByAMUL3,7),NJ,

FETCH SX*SIGZ,SY*SIGZ

CALL
CALL
CALL
CALL
CALL
CALL
CALL

FETCH(NTAPE3,23 yNREC3,AyNJSNELKA)
FETCHINTAPE3, 24 ;NREC348ByNJyNELKER)
SATE( ONELUVEC 2As AMU(S5,7) 4NJy
SATB( —ONE,UVEC sBorAMU(4,47) NS,
SATB(—ONngs(1113),A1AMU‘1|7"NJ’
SATB(~ONE WS (1,13),B,AMU(2,7),NJ,
SATEU ONEJWS{131Y),A0AMUL3,T) NSy

19NE oKWS 9K A yKAMU)
2oNE JKWS, KBy KAMU)
Y oNELXWS,,KC JKAMU)
19NEKWS KA, KAMU)
T4NEsKWE KA 9 KAMU)
TaNEJKWS KB oK AMU)
1oNEsKWS KB yKAMU)
TyNEZ¥WSKC 3 KAMU)
1sNE+KWSyKCy KAMYU)

1oNEKWS, KA KAMU)
ToNEJKWS KB gKAMU)
ToNEJKWS KA KAML)
JoNE Kt SoKBgKAMU)
ToNE JKWS oK A, KAMU)
ToNELKWS, KB s KAMU)

ToNEJKWS KA KAMU)
14NE ¢ KWS, KBy KAMU)
ToNE yKWE KA JKAMU)
ToNELHWEGKBKAMU)
YoNEJKHWS KA gKAMU)
1yNEJKWE KB yKAMU)

19NEKWS KA KAMU)
1,NELKWSy KBy KAMU)
1yNE oKWS oK Ao KAMU)
1sNEy KNSy KBy KAMU)
T,NE9KWS o KA gKAMU)

-000954
-000955%
-000956
000957
-000958
000959
000960
000961
000962
000963
000964
000965
000966
000967
000968
000969
000970
00097
000972
000973
000974
000975
000976
000977
000978
000979
000980
000981
000982
000983
000984
000985
000986
000987
000988
000989
000990
000991
000992
000993
000994
000995
000996
000937
000998
000999
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001003




Crxx

Cakx

Chxx%k

Cx%%

Chex

CHxx

CALL SATB( ONE,WS(1,12)9B,AMU(3,7),NJ,
FETCH SY*H X, SZ*HX

CALL FETCH{NTAPE3, 2,NREC3,AyNJJNE,KA)
CALL FETCH(NTAPE3, 3,NREC3,ByNJyNE,KB)
CALL SATB( ONEL,UVEC 1By AMU(2,7) 4NJy
CALL SATB(-ONE,UVEC A AMUL3,7) ,NJ,
FETCH SX%*HY,SZ*HY

CALL FETCH(NTAPE3y 5+NREC35A9NJIHNEKA)
CALL FETCHINTAPE3, 6,NREC3,ByNJ,NEKB)
CALL SATE(-ONE.UVEC 1B oAU 1,7) 4NJ,
CALL SATB( ONE,,UVEC AP AMU(3,7) NI,
FETCH SX*HZ,SY%HZ

CALL FETCHINTAPE3; 8,NREC3,AyNJJNE,KA)
CALL FETCH.ANTAPE3, 9,NREC3,ByNJyNE,KB)
CALL SATB({ ONE,UVEC »B2AMU(1,7) 4NJ,
CALL SATB{-ONE,UVEC 2Ag AMU(2,7) 4Ny
FETCH JXX*SIGX ¢ IXYXSIGXyJIXZ%SIGX

CALYL FETCH(NTAPE3,y10/NREC39AsNJINE,KA)
CALL FETCH(NTAPE3,11,NREC3,ByNJ,NE,XB)
CALL FETCHINTAPE3,12NREC3,CyNJISNE,KC)
CALL SATHB({ ONE,UVEC A AMULT 7)o NJ,
CALL SATB(-ONE,UVEC 1B AMU(2,7) 4,NJ,
CALL SATB(-DONE,UVEC 21C o AMU(3,7) 4N,
FETCH JIXYXSIGY JYYVASIGY,JYZ*SIGY

CALL FETCH(NTAPE3,15,NREC3,AsNJHNELKA)
CALL FETCHINMTAPEA 16 4NREC3,ByNJI,NELKB)
CALL FETCH(NTAPE3,17yNREC3,CyNJ,NE,KC)
CALL SATR{-ONE,UVEC yAyAMULT,T) 4NJ,
CALL SATR( ONE,UVEC 1B o AMU(2,7) oNJ
CALL SATB(-ONE,UVEC »C s AMU(3,7),NJ,
FETCH JSXZ*SIGZyJYZ%*S1GZ,JZ2Z%*SIGZ

CALLL FETCH(NTAPE3,20yNREC3,AsNISNEKA)
CALL FETCH INTAPER 21 4NPEC3,ByNISNEL¥B)
CALL FETCH(INTAPE3 422 ¢NREC3 ,CoNJIWNE KC)
CALL SATB(-ONE,UVEC yAsAMU(1,7) oNJ»
CALL SATB({-ONE,UVEC 2B AMUL2,7) N,
CALL SATR( ONE,UVEC 2CoAMU({3,7) 4NJ,y

CALL WRITE(AMU(1,7),3,NE,6HDOCOEF ,KAMU)
CALL WRITEULAMU(44T)y3,NEL6HAOCQOEF KAMU)

RE TURN
END

1oNEKWS,KBKAMU)

YINEKWS, KB, KAMU )
1, NEJKWS KA KAMY)

1oNEJKWS KB ¢KAMU)
IJNELJKWS KA yKAMU)

1sNE KWE KB yKAMU)
TINESKHE yH A9 KAMU)

ToNEKWS,KAKAMU)
14sNEsKWS KB yKAMU)
I SNEJKWS,KC o KAMU)

ToNEJKWS, KA KAMU)
1¢NE ¢KWS 4KB yKAMU)
TyNE s KWS o KC yKAMU)

TeNEsKWS o KAy KAMU)
1oNEKWSsKB yKAMU)
T oNE 3 KWS o KC o KAMU)
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[{FOR,Y

Crax

52
CEex

Ca%%

Chkk

S
COMP

SUBROUTINE CREB{NREC3,NREC2yNJyNEyAsByWSyKApKB,KWS)

IMPL

COMM
COMM

DIME

CaLL
FETC
CALL
CALL
CaLL
DO 5
WS (I
WS (1
WS (I
FETC
CALL
CALL
CAaLL
CALL
CALL
FETC
CALL
CALL
CALL
CALL
CALL
FETC
CALL
CALL
CALL
CALL
CALL

CALL
WRIT

RETU
END

CREB
CREB
ILER (XM=1), (EQUIV=CMN)

ICIT DOUBLE PRECISION(A-H,0-Z)

ON /NUMBRS/ 2ZR0O,ONE,TWO,TRES
ON /TAPENC/ NTAPFINTAPE2,NTAPE3

NSTON A(KAs1)¢B(KBy1) ¢WS(KWS,1)

ZERC(By64NELKB)

H MR*RHOX yM*RHOYy MXRHOZ
FETCHINTAPE3 325 ,NREC3,A(191)¢NJ,1,KA)
FETCHINTAPE3 ;26 4NREC3,A(1,5,2) yNJ,1,KA)
FETCHINTAPE3 ;27 yNREC3,A(193) oNJ,1,KA)

2 T=14N)

s 8) WS(I, 8) + Al(I,1)

r 9) WS(Iy 9) + A(I,2)

210) WS{I,10) + A(1,3)

H HX
FETCH(INTAPE2, S5,NREC2,AyNJyNEJKA)
SATRIONEZWE (1, BY9AsBl2:1) sNJ 9l oNE JKWSyKAKB)
SATRIONE WS (2, B)gApBU3,1) NI 1,NELNKHWS,XAKB)
SATBIONEZWS 1y 9)sAeBl4ay1)oNIy I, NE KWS,KA,KB)
SATBIONE WS (Y 320)3AsB{5:1)yNJyY oNE JKWS sKALKB)

H HY
FETCHI(NTAPEZ, 6NREC24A¢NJJNEKA)
SATBIONEWS (1, 9)3AsB{1,1) NIl oNE KWS,KAKB)
SATRIONESWSE(Y1y 9)oAsB(391) NIl NEJKWS,KALKB)
SATBIONE WS (1, B8)oAyBlayel)gNJIel JNEJKHWS KAJKB)
SATBIONE WS {1 ,10)9A9BI651)oNJ9]1yNEKWS,KAKB)

H HZ
FETCH(NTAPE2, T NREC2,AyNJINEKA)

SATEBIONF WS (1 ,20)9A9B(1,1) 3NJy1,NE KWS,KA,KB)
SATB(ONE,"S(]. '!O,QA’B(ZQI)'NJQI QNE QKVS 'K"KB,
SATBIONEWS {1,y BleAsB(591) yNJ»1,NEKWS,KA,KB)
SATE{ONE WS {1, 9)sAsBl651)yNI 1, NELKWS,XA,KB)

WRITE(B64NEs4HBCOF4KB)
E(NTAPEL) ((B(1:J)yJ=14NE)sI=1,6)

RN

30

-001047
—001048
-001049
001050
~001051
001052
001053
001054
001055
001056
Q01057
001058
001059
001060
001061
0CG1062
001063
001064
001065
001066
001067
001068
001069
001670
001071
001072
001073
001074
001075
001076
001077
001078
001079
001080
001081
001082
001083
001084
001085
001086
001087
001088
001089
001090




{HDG,P

CREC

{FOR,IS CREC

Che%

CRx%

Crex

Cxx

Cxx*

Cke%

C*%x*

C¥xXk

Cx*

COMPILER (XM=1)4 (EQUIV=CMN)
SUBROUTINE CRECI{MREC3 yNREC2 ¢NJyNEsAyByCyAMUKA KR 4KC yKAMU)
IMPLICIT DMUBLE PRECISTON(A-H,0-2)

COMMON /NUMBRS/ ZRC,ONE,TWO,TRES
cO™MON /TAPEND/ NTAPE1,NTAPE2,NTAPE3

DIMENS ION A(KA+1)sB(KBy1)C(KC,7),AMU(KAMU,1)

FORM CCOF1 = CXY

CALL ZERC(AMUGNE,NE;KAMU)

FETCH M%xHY ,SX*STGZ SZ*SIGX

CALL FETCH(NTAPE3, 4yNREC3,AyNJ,NE,KA)
CALL FETCH(NTAPE3,23,NREC3,ByNJNE.KB)
CALL FETCH(NTAPE3 14 4NREC3,CyNIWNELKC)
CALL ADD3( 0ONE,A,y, ONE,B,~ONE,C,NJ,NE,KA)
FETCH HX

CALL FETCH(NTAPE2, 5,NREC2,B,NJNE,KB)
CALL SATB( ONE#ByAsAMUSNJIJNEZNEKB,KA,KAMU])
FETCH M*HX ,SZ®*SIGY 4SY*SIGZ

CALL FETCH(NTAPE3, 1,NREC3,AyNJyNF,KA)
CALL FETCH (NTAPE3,194,NREC3,ByNIyNE,LKB)
CALL FETCH(NTAPE3, 24 ¢NREC3,CyNJIJNELKC)
CALL ADD3( ONEsAy ONESB,~ONE,CNJJNE,KA)
FETCH HY

CALL FETCH(NTAPE2y 64NREC2,B4NJJNELKB)
CALL SATB(-ONE ByAsAMUSNJIJNEJNE,KR,KAKAMU)

CALL WRITE (AMUZNE,NE 93HCXY o KAMU )
WRITE(NTAPEL) ((AMU(T,J)sJ=14NE),I=1,NE)

FCRM CCOF2 = CXZ

CALL ZERO(AMULNEZNE,KAMUY

FETCH W2

CALL FETCHINTAPE2, T ,NREC2,B,NJ,NE,KB)
CALL SATB( ONE,BosAsAMUyNJNE,NEKB,KA,KAMU)
FETCH M*HZ 4SY®SIGX S X*SIGY

CALL FETCH(NTAPE3, 7,NREC3,AsNJINELKA)
CALL FETCHINTAPE3,13,NREC3,BsNJ,NE,KB)
CALL FETCH(NTAPE3, 18 4NREC3,CyNJyNELKC)
CALL ADD3( ONEysA, ONEB,~ONE,CyNJNEKA)
FETCH HX

CALL FETCH(NTAPEZ, 5,NREC2,BsNJ,NE,KB)
CALL SATB(-ONE R +A yAMUJNJJNEJNE KB ,KA,KAMU)

CALL WRITE (AMUJNE yNE ¢3HCXZ ¢KAMU)
WRITE(NTAPEY) ((AMU(I4J),0=24NE)sI=1,NE)
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Cxk%

Crx%

CHx%

Chas

CHk%

Cax

Ch¥x

C

Cxxx

Caxx

Cxx%

Cx¥%x

FORM CCOF3 = CYZ

CALL ZERO{AMU,NENE,KAMU)

FETCH HY

CALL FETCHINTAPE2,y 6 4yNREC2,ByNJNE,KB)

CALL SATB( ONE,B,A,AMUsNJIJNENEKR,KA,KAMU)
FETCH M*HY SX#STGZ SZ*S1GX

CALL FETCHINTAPE3, 44NREC3,AyNJJNE,KA)
CALL FETCH(NTAPE3,23 ,NREC3,B9NJyNELKB)
CALL FETCH(NTAPE3,14,NREC3,CoNJyNELJKC)

CALL ADD3( CNE,Ay ONEBs~ONEZCyNJIJNEJKA)
FETCH HZ

CALL FETCH(NTAPE2, T+NREC24ByNJoNE,KB)
CALL SATBR{-ONE 4B A AMU NI ZNESNE KB KA, KAMU)

CALL WRITE(AMUNEJNE3HCYZ,KAMUY
WRITE(NTAPEL) ((AMU(I,J)4J=1,NE},I=1,NE}

FORM CCOF4 = C11

CALL ZERC(AMU,NE NE,KAMU)

FETCH MxHY AND HY

CALL FETCH(NTAPE3,y 4 ¢NREC3;A¢NJINE,KA)

CALL FETCH(INTAPE2, 6yNREC2,ByNJIJNELKB)

CALL SATR( ONE,RoA,AMUNJIINEJNEJKB KA, KAMU)
FETCH M*HZ AND HZ '

CALL FETCH(NTAPE3, 7+NREC3,A¢NJI,NELKA)

CALL FETCHINTAPE2, T7.NREC2,ByNJNELKB)

CALL SATB( ONE,BsAsAMUINJIJNEJNE KR KA, KAMU}

CALL WRITE (AMUZNE JNE33HC11,KAMU)
WRITEINTAPEYI) ((AMUCI4J)YeJ=1oNE)I=14NE)

FORM CCOFS = C22

CALL ZERO(AMULZNE4NE,KAMU)

CALL SATB( ONE,BoAsAMUNJIZNEJNE KB KAy KAMU)
FETCH M%HX AND HX

CALL FETCH(NTAPE3, 1,NREC3,AsNJ,NE,KA)
CALL FETCHINTAPE2, 54NREC2,ByNJJNEKB)

CALL SATB( ONEsByAyAMUSNJyNEyNE ;KB KA, KAMU)

CALL WRITE (AMUJNEZNE ,3HC22,KAMU)
WRITE(NTAPF1) ((AMU(Y4J)oJ=1¢NE)I=1,NE)

FORM CCOF6 = (C33

CALL ZERC{AMU,NE,NE,KAMU}

CALL SATB{ ONE,BygAsAMUNJ JNEJNE yKB 4KA 3 KAMU)
FETCH M*HY AND HY

CALL FETCHINTAPE3, 4 ,NREC3,AyNJINEKA)
CALL FETCH(INTAPE2, 6oNREC2yByNJIJNELKB)
CALL SATB( ONEJRoAyAMUSNIINESNE JKB yKA o KAMU)
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Cxax

Cre%

Chxx

Crxx

C*%%x

Crex

CALL WRITE (AMUJNE,NE 33HC33,KAMU)
WRITE(NTAPEL) ((AMU(T,J),J=1,NE),I=1,NE)

FORM CCOF7 = C12

CALL ZERD(AMU,ZNE,NE,KAMU)

FETCH M*HX

CALL FETCH(INTAPE3, 1,NREC3,A¢yNJJNE,KA)
CALL SATB{ ONE ByAgAMUNIJNESNEJKE KA 4KAMU)

CALL WRITE (AMU,NE,NE 43HC12,KAMU)
WRITE(NTAPEL) ((AMU(T,J)yJ=14NE),1=1,NE)

FORM CCOF8 = (C13

CALYL ZERC(AMULNENE,KAMU)

FETCH H2

CALL FETCH(INTAPE2, T ,NREC2yByNJJNEKB)

CALL SATB{ NNE,By Ay AMUNJIJNEJNE KB KA, KAMU)

CALL WRITE (AMUNE4NE 43HC13,KAMU)
WRITE(NTAPEY) ((AMU(I,0),J=)4f1E)eT=1,NE)

FORM CCOF9 = C23

CALL ZERO(AMU,LNE 4NE,KAMU)

FETCH MxHv

CALL FETCH(NTAPE3, 4,NREC3,AsNJNEKA)
CALL SATB{ NNE,R,A3AMUNJINENEJKR XA KAMU)

CALL WRITE (AMU,NE,NE,3HC23,KAMU)
WRITEINTAPEL) ((AMU{ T J)oJ=1yNE)oT=1,NFE)

RE TURN
END
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{HDG,P
[FCR,I

Chex

C*¥%¥%x

Cexx

Cx%x%x

CHEx

CH*x

CHax

Crax

C*ix%

CEsk

CREE
S CREE
COMPILER (XM=1), (EQUIV=CMN)

SUBROUTINE CREE(NREC3yNRECZ2,NJNESAB4C 9 AMU KA ,KB4KCyKAMU)

IMPLICIT DOUBLE PRECISION(A-H,0-2)

COMMON /NUMBRS/ ZR(O,ONE,TWO,TRES
COMMON /TAPENO/ NTAPELWNTAPE2,NTAPE3

DIMENSION A(KA1),B(KBy1)C(KCy1l),AMUIKAMU,1)

FETCH M*HX ,SZ*SIGY,SY*SIGZ

CALL FETCH(INTAPE3, 1,NREC3,A9yNJI,NE,KA)

CALL FETCHINTAPER ;19 NREC3,ByNJJNELKB)

CALL FETCH (NTAPER 24 JNREC3,C4NJJNEKC)

CALL ADD3( ONEjsAy ONEB,~ONEsCyNJsNF,KA)

FETCH HX

CALL FETCHINTAPE2, S5,NREC2,B,NJ,NE,KB)

CALL SATB{ ONEByAsAMU(T,7) yNIJNEJNE KB KA JKAMU)
FETCH M*HY 4SX*SIGZ ,SZ*SIGX

CALL FETCH(NTAPE3, 4 4NREC3,A¢NJJNEKA)

CALL FETCH(NTAPE3,23 ,NREC3,ByNJJNEJKR)

CALL FETCH (NTAPER L Y4 NRECILCoNIHNELKC)

CALL ANDA( ONEy4Ay ONE4B,—ONECyNJI¢NEKA)

FETCH HY

CALL FETCH(NTAPE2, 6 4NRECZ,BsNJIINEHKB)

CALL SATR{ ONEJRZALAMU( 7, T7)oNJIJJNESJNE KB KA JKAMU)
FETCH MEHZ 4SYXSIGX SX*S1GY

CALL FETCH(NTAPE3, ToNREC3,AsNJ,NE,KA)

CALL FETCHINTAPE3 ;13 ,NREC3,ByNJ,NELKB)

CALL FETCH(NTAPE3,18,NREC3,CyNJNELKC)

CALL ADD3( ONFyAy ONFoRy~ONE,CoyNJyNEKA)

FETCH H2

CALL FETCH(NTAPE2, ToNREC2,BysNJJNEJKB)

CALL SATB( ONE 3BsAsAMU{797)gNJIJNEJNE KB yKAKAMU)
FETCH JYX%SIGX 9 IXY*SIGY,IJXZ*STG2

CALL FETCH(NTAPE3,104,NREC3,A,NJNEL,KA)

CALL FETCHINTAPE3,15,NRECI,ByNJIJNELKB)

CALL FETCH(NTAPER,204NREC3,CoyNJJNEWKC)

CALL ADD3( ONFyA~ONEJBy—~CONE,CoyNJJNE,KA)

FETCH SY®HZ,SZ*HY

CALL FETCH(INTAPE3, 9,NREC3,BysNJJNEKB)}

CALL FETCH(INTAPE3, 64NREC3,CoyNJIJNE,KC)

CALL ADD3( ONE,Ay ONEB,~ONE,C,NJ,NE,KA)

FETCH SIGX

CALL FETCHINTAPEZ2, 8,NREC2,ByNJ,NE KB}

CALL SATB( ONEByAyAMU(T,7)sNIyNE,NEKB,KAJKAMU)
FETCH JUXYXSIGXJYY%SIGY,JYZ%SIGZ

CALL FETCH(NTAPE3,11 NREC3,AsNJyNELKA)

CALL FETCH(NTAPE3,16yNREC3,B,NJ,NE,.KB)
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Cax

CExx

Ckex

Crxx

Ch**

CALL FETCH(NTAPE3,2]1 4NRFC3,CyNJ,JNEKC)
CALL ADD3(-ONE,Ay ONE 8 ,~0ONE,C ¢sNJNEKA)
FETCH SZ*HX,SX*HZ

CALL FETCH(NTAPE3, 3,NREC3,B,NJ,NE,KB)
CALL FETCHINTAPE3, B8 NREC3,C,NJ,NELK()
CALL ADD3({ ONE,Ay ONE,B¢—ONE,CoNJNEKA)
FETCH SIGY

CALL FETCHINTAPEZ, 9oNREC2,ByNJJNE,KB)
CALL SATBl ONEsBoAAMUI T2 TIeNJIINEJNELKB (KA, KAMU)
FETCH JIXZ*SIGX9JYZ%XSIGV,J27%SIGZ

CALL FETCHINTAPE3,12,NREC3,A,NJ,NEKA)
CALL FETCHINTAPE3, 17 oNREC3,ByNJJNE,KB)
CALL FETCHINTAPE3,22,NREC3,CyNJ,JNEXKC)
CALL ADD3(~ONE,Ay~ONE,By ONELJCoNJIyNELKA)
FETCH SXS®HY, SY®HX

CALL FETCH(NTAPE3, S5,NREC3,By,NJ,NEKB)
CALL FETCHINTAPE3, 2,NREC3,CyNJJNE,KC)
CALL ADD3( ONEAsONE +Bo—{INE,CsNJ,NE,KA)
FETCH SI1GZ

CALL FETCHINTAPE2410NREC2,B,NJ,NEKB)
CALL SATB( ONEByA,AMU(T7,7)yNJIJNEJNE KB KA, KAMU)
CALL WRITE (AMU(7,7)+NE,NE,5HECOEF ,KAMU)

RETURN
END
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[HDG ,P
[FOR,T

Cxex

Cha%

Cr%x%

Ch%xx

Chxx

Chxx

Chxx

Cx&%k

CREMUO
S CREMUO
COMPILER

(XM=1)y (EQUIV=CMN)

SUBROUTINE CREMUO(NREC3 ¢NJUVEC sA WS yAMU,KA yKWS 3 KAMU)
IMPLICIT DCUBLE PRECISION(A-M,0-2)

COMMON /NUMBRS/ ZRO,ONE,TWO,TRES
COMMON /TAPENO/ NTAPE1 NTYAPE2,NTAPE3

DIMENSION A(KAS1) WS (KWS,1)AMUIKAMU,1) JUVEC(1)

FETCH M#*RHOX yM*RHOYyM*RHOZ

CALL
CAaLL
CALL
FORM
CALL
CALL
CALL
CALL
CALL
FORM
CALL
CALL
CALL
CALL
FORM
CaLL
CALL
CALL
CALL
FORM
CALL
CALL
CALL
CALL
CALL
FORM
CALL
CALL
CALL
CALL
FORM
CALL
CALL
CALL
CALL
CaLL
FORM
CALL

JXX0

SATB(
SATS(
SATE¢
SATB(
SATB(
JXYO

JXZ0

JYYO

SATE(
SATR(
SATB(
SATB(
SATR(
JYzo

Jzz0
SATB(
SATH(
SATR(
SATB(
SATB(
sSX0
SATB(

SATB(-ONE,WS(1,12)y A1,
SATB(-ONE,WS({1,12),WS(1,
SATB(-ONE,WS(1,11),WS(1,
SATB(-0ONME ,UVEC

SATBL{~-DNE,WE(1,13), A(1l,
SATB(-ONEWS({1513),WS(1y, B)AMU(1,3),NJ»
SATB(-ONEWS(1911)eWS{1,10),AMU(2,2) NSy
SATH(-ONE ,UVEC

SATB{—-ONE,WS(1,13), Al],
SATB(-ONE,WS(1,13),WS1, 91 AMU(2,3) NI,
SATB(-ONE WS (1,12) oWS(7,20),AMU(2,43)4NJ,
SATB(—-ONE UVEC

FETCH(NTAPE3,25 ¢NREC3yA(12s1) ¢NJyl,KA)
FETCHINTAPE3 26 yNREC3,A(1452) yNJ 1 4KA)
FETCH(NTAPE3,27,NREC3,A(1,3)NJ,y1,KA)

ONEWS(1,13)y A(ly, 3),AMU(Y,1)4NJy
ONE,WS(1412)y A(1, 2),AMUL1,1),NJ,
THOGWS(1513) WS, 10),AMU(Y 1) NY,
THOsWS(1,12),WS(1s, 9)yAMU(1,1)oNJ,
ONFE ,UVEC oWS(Y,y 2),AMU(Y 1) ¢NJy

1)9AMU(1,2),NJ,
B8) s AMU(1,2)4NJ,
Q) AMULY, 2)4NJ,
WWS(ly, 5),AMU(L1,2)4NJ,y

1), AMU(1,3),NJ,y

sHS{1,y €Dy AMUL1,3) NIy

ONE+WS(1913)y A1y 3),AMU(242)eNJy
ONESWS(1911)y ALy 1) ,AMUN(2,2) 4NJy
THOWS(1913) 4 WSI3,10),AMU(2,2)9N)y
THO WS (1,11) WSy B8)oAMU(2,2) 4NJy
ONFE yUVEC sWS(ly 3),ANU(2492) NIy

2)54AMU(2,3) NIy

wWS({ly TIoAMU(2,3) 4Ny,
ONE,WS(1,12)5 All,
ONE,WS(1,11)}, A(1,
TWOWS(2,12) 4WS (1,
TWO,WS(15,11),WS(1,
ONEUVEC 2WS(1,

2)sAMU(3,3)yNJy
1), AMU(3,3) ,NJ,y
9) s AMU(3,3)9yNJy
8)s AMU(3,3)4NJ,
4)9AMU{343) yNJy
ONE ,UVEC

wWS(1y B)yAMU(3,5)4NJ,

1.KWS, KA,KAMU)
19KWS,y, KA,KAMU)
1 oKWS oKWS s KAMU)
1 oKWS o KWS s KAMU)
T 9KWS oKWS oy KAMU)

14KNSy KA,KAMU)
12 KWSyKWS o KAML)
T HKWS y WS yKAMU)
Ty KWS yKWS s KAMU)

T9KWSy KA,KAMU)
1 oKWS yKWS yKAMU)
Ty KWSyKWS o KAMU)Y
1 9KWSoKWS oK AMU)

19KWSy KAZKAMU)
1oKWS,y KAJKAMY)
ToKWS o KWS yKAMU)
1oKWS oKWS oK AMU)
1 9KWS oKWS s KAMU )

ToKWSy KA JKAMU)
1 ,KWS s KWS gKAMU)
1 oKWS s KWS g KAMU )
1KWS s KHS K AMU)

T,KWS, KA KAMU}
1,KWSy KA KAMU)
1,KWS yXWS g KAMU )
T oKWS yKWS s KAMU)
1o KWS oKWS K AMU)

19KWS s KWS yKAMU )
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CALL SATB( ONEsWS(1511)9WS(1s 1}9AMU(3,5)9NJy 1o 14KWS,KWS,KAMU) 001348
C*s%  FORM SYO 001349
CALL SATB( ONE,UVEC wHS(1ly 9)eAMULL6)9NJy 1y 1,KWS,KWSsKAMU) 001350
CALL SATB( ONE,WS(1912),WS{1y 1)9AMU(246)sNJy 1y 1.KWS,KWS,KAMU) 001351
Cx%*x FORM 570 001352
CALL SATB{ ONE,UVEC wHS(1910)9AMU(2,4) yNJy 1, 1,KWSKWS KAMU) 001353
CALL SATB{ ONE,WS{1,13),WS(2y 1)9AMU{2,4)9NJIy 1y 1,KWSKWS,KAMU) 001354

AMU(2,6) = —AMU(3,5) 001355
AMU(344) = ~AMU(1,6) 001356
AMU(1,5) = —AMU(2,4) 001357
C*%%x FORM MASS 001358
CALL SATB( ONEL,UVEC sWSIly 1)AMU(494) 9Ny 1y 1,KWS,KWS KAMU) 001359
AMU(5,5) = AMU(4,4) 001360 ;
AMU(646) = AMU444) 001361
C 001362
CALL WRITE (AMU(141)93+345HINERO,KAMU) 001363
CALL WRITE(AMULY44)753453,5HSTATO,KAMU) 001364
: CALL WRITE(AMU(4,4)439345HMASSO,KAMU) 001365
C 001366
RE TURN 001367

END 001368




[(HDG,P
[FOR LI

Chkx
CEx%
Chxx
Cr*x

Cxex

Cex%

CE%*

Cx%%

CExx%

Crax

CRET3
S CRET3
COMPILER (XM=1), (EQUIV=CMN)
SUBROUTINE CREY3(NREC2¢NJyNEsAyByWSyKA9KBJKWS)
IMPLICIT DOUBLE PRECISION(A-H,0-2)

COMMON /NU'MBRS/ ZRO,ONE, TWO,TRES
COMMON /TAPENCO/ NTAPE1+NTAPE2¢NTAPE3

DIMENSION A(KA,;1),B(KByl) yWS{KHSy1)

FETCH M

CALL FETCHINTAPE2, 1,NRECZ2,WS(1y 1)yNJy1,KWS)
FETCH JXXgeooerd¥YZ

CALL FETCH(NTAPE2, ZsNREC2,WS (1, 2)yNJy69KWS)
FETCH SX,SY,S2

CALL FETCHINTAPE2y 3,NREC2,WS(1y 8)¢NJy3,KHWS)
FETCH GEOMETRY

CALL FETCH(INTAPE2y 4¢NRECZ2:WS(1,11)4,NJy3,KWS)
FETCH HY

CALL FETCH(NTAPE2, SyNREC24,A¢NJJNEJKA)

CALL STORE(NTAPE3,WS(1y, 1),A9ByNJINEKWS,KA,KB)
CALL STORE (NTAPE3,WS(1y 9)3A9BRsNIJNE JKWS,KA,KB)
CALL STORE(NTAPE3yWS(1,10) 3AsByNIINE KWSy,KA,KB)
FETCH HY

CALL FETCHINTAPE2, 6,NREC24,A9sNJJNE,KA)

CALL STORE(INTAPE3,WS(1y 1),AyByNIJNESKNS,KA,KB)
CALL STORE(NTAPE3 ;WS(1y 8)yAsBaNJINEJKWS,KALKB)
CALL STORE (NTAPE3 WS (1,10),AyB3NINEKWS,KA,KR)
FETCH HZ

CALL FETCH(NTAPE2y T NREC2,A¢NJJNEKA)

CALL STORE(NTAPE3 WS(1y 1),AyByNJyNELKWSyKAKB )
CALL STORE(NTAPE3 WS (1ly B)YgAgByNIJNEJKWS,KA,KB)
CALL STORE(NTAPE3sWS(1ly O9)gAeBeNJeNEKWS,KASKB)
FETCH SIGX

CALL FETCH(NTAPE2, 8NREC24,A¢NJNE 4KA)

CALL STCRE (NTAPE3yWS(1y 2)3AsByNISNEKWS,KAJKB)
CALL STORE (NTAPE3¢WS(1ly S5)A¢ByNINEKWSyKA,KB)
CALL STORE (NTAPE3,WS(1y 6)9ApByNISNE  KWS,KALKB)
CALL STORE (NTAPE3,WS(1ly, 9)oAsByNIyNEJKWS,KA,KB)
CALL STORE (NTAPE3 WS (15100 9A9BsNIJNE JKWS,KAL,KRB)
FETCH SIGY

CALL FETCHINTAPE2, 9,NREC2,A¢NJyNE,KA)

CALL STORE(NTAPE34WS(1y 5)AsByNIJNEKWS,KALKB)
CALL STORE(NTAPER WS {1y 3)oAsB NI NELKWS,KA,KB)
CALL STORE INTAPE3WS(1ly 7Yy A9ByNJJNEKWS,KAKB)
CALL STORE(NTAPER ;WS (1, B)pApByNINESKHWS,KA,KB)
CALL STOREINTAPE3 WS (1,10)90A9ByNIJNEJKWS,KA,XKB)
FETCH SIGZ

CALL FETCH(NTAPEZ2,104NREC2,AyNJJNE XA}
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CALL STORE (NTAPE3,WS(1,
CALL STORE (NTAPE3,WS (1,
CALL STOREINTAPE3,WS(1,
CALL STORE(NTAPE3R,WS(1,
CALL STORE (NTAPE3,WS(1,
CALL STORE (NTAPE3,WS (1,
CALL STORE (NTAPE3,WS(1,
CALL SVORE (NTAPE3,WS (1,

RE TURN
END

6)sAsByNIJNE KWSHKALKB)
TreA9BoNIJNEJKWS,KA,KB)
4)yAsBgNJ oNE KWSoKA,KB)
B)gAeBoNIJNE JKWSeKAJKB)
9)sAeB NI JNE s KWS KA KB)
1) oWS(1311)eByNJpl KHWS<KWS,KB)
2)oWS (1912)9ByNJIel KHWS KWS,,KB)
1)oWS(1913),ByNJel,KWS,KWS,KB)
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O

(HDG,P DCMPLX -001430
[FOR,1S DCMPLX -001431
COMPILER (XM=1)}, (EQUIV=CMN) -001432
COMPLEX FUNCTION DCMPLX(X,Y) -001433

c ~001434
c DOUBLE PRECISION ARGUMENTS X,Y ARE COMBINED TO FORM A -001435
C SINGLE PRECISION COMPLEX NUMBER RETURNED AS DCMPLX -001436
C -001437
IMPLICIT DCUBLE PRECISION (A-H,0-2) ‘ -001438
—001439

DCMPLX = CMPLX{SNGL(X)4SNGL(Y)) -001440
RETURN -001441

END =001442




{HDG,P

DCOM2

[FOR,LIS DCOM2

COMPILER (XM=1), (EQUIV=CMN)
SUBROUTINFE DCNM2 (U,DyN,KR)
IMPLICIT DOUBLE PRECISION(A-H,0-Z)
DIMENSION U(KR,1),D(1)

DATA EPS,HNOT /1.D-15, &/

IF (N .EQ. 1) GO TC 20

NMYl = N - 1

DO 15 L=1,NM1

IF (DABS(U(L,L)) .LT. EPS) GO TC 998
LtP1 =L + 1

DIL) = UlL,L)

DO 15 I=LP1,N

S = UL, T)/U(L,L)

DO 10 J=I,N

UCTI,J) = UlIJ) = S*U(L,J)
WL,I) = S

DN} = U(NN)

RETURN

WRITE (NOT,1001)

FORMAT (1H1,40HMATRIX SINGULAR, DCOM2,
sTOP

END

PROGRAM STOPPED.)
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[HDG,P

DCQRRY

[FORLIS DCORRT

OO0 N0O

COMPILER ( XM=1), (EQUIV=CMN)

SUBROUTINE DCQRRT (RRyRTyN,KRKCyKZyRLRTHCMPR)
IMPLICIT DOUBLE PRECISION{A-H,0-Z)

SUBROUTINE RECEIVES QR ROOT OUTPUT OF THE FORM,

RREI)SRIII)yI=14N

AND PLACES REAL ROOTS (INCLUDING ZERCS) INTO

MATRIX RLRT (SIZE XR), THEN PLACES THE

COMPLEX PAIRS (A(I) +J B{I)) INTO

MATRIX CMPR—— COMPLEX PAIR ORDER IS
CMPRI]I) = ALY)
CMPR(I+1) = B(I)

SAVES ONLY REAL AND POSITIVE IMAG PARTS IMN CMPR.

SIZEF OF CMPR IS 2 * KC.

——=SUBROUTINE ARGUMENT DESCRIPTIONS—~-

RR = INPUT ARRAY OF REAL PARTS. SIZE IS N
RY = INPUT ARRAY OF IMAGINARY PAPTS. SIZE IS N.
N = INPUT SIZF OF RR AND RI. NUMBER OF QR ROOTS.
KR = QUTPUT SIZE OF RLRT. NUMBER COF REAL ROOT2,
{ INCLUDING ZERCS).
KC = NUMBER OF COMPLEX PAIRS.
KZ = OUTPUT NUMBRER OF ZEROS.
RLRT = QUTPUT RFAL ROOT ARRAY. SIZE KR,
CMPR = OUTPUT COMPLEX PAIR ARRAY. SIZE 2*KC.
DIMENSION RR (2)4RI(1),RLRT(1),CMPR(1)
KR = 0
KC =0
K2 =0
C
DO 10 I=1,N
IF (RI(1) .EQ. 0.DO) GO TO 5
IF (RT({Y) .LT. 0.D0) GO TO 10
KC = KC+}
L = 22K(C
CMPR(L-1) = RR(I)
cMeR (L ) = RIY)
GO 70 10
5 CONTINUE
KR = KR+1
RLRT(KR) = RR(I)
IF (RR(I) .EQ. 0.D0) KZ = KZ+1
10 CONTINUE
C
RE TURN
END
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(HDG,P

DFORMB

[FOR,IS DFCRMB

COMPILER (XM=1), (EQUIV=CMN)
SUBRROUTINE DFORMB(KR 4KCyRLRT3CMPRyFBRyFBCySCMPR,SF4ACCDGB)
TMPLICIT DOURLE PRECISION(A-H,0-2)

COFORMB FACTORED FORM TIME CONSTANTS, DAMPING AND FREQUENCY

100

110

120
130

140
150

160
170

120

DIMENSION RLRT(1),CMPR(1),FBR{1)},FBC(1),SCMPRI1)
DIMENSION GB(2)

GB(1)=ACCD

12=0

SCI=1.DO/SF

IF (KR) 140, 140, 100

DO 130 L=1,KR

IF(RLRT(L) 2120, 110, 120

FBR{L)=0.D0O

LZ=L2+1

GO YO 130

FBRIL)=~1.DO/(RLRTIL)*SCI)
GB(1)=—GRB( 1) *RLRT(L)

CONTINUE

IF(KC)Y170, 170, 150

KK=2%KC

DO 160 L=2 4,KK,y2
GB(1)=GB(1)1*{CMPR(L-1)**24CMPR(L)*%*2)
SCMPRIL=1)=CMPR(L-1)*SCI
FRCIL)=DSQFT(SCMPR (L ~1)*%*24(CMPR(L)*SCI)**2)
FBC(L-1)= —SCMPR(L~1)/FBC(L)
GB(2)=GB(1)

IF (LZ .EQ. 0) GO TC 180
GB(2)=GB (2 )*SF*x¥ 2

RETURN

END
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[HDG,P DIMAG -001551
[TFORLIS DIMAG -001552
COMPILER (XM=1),(EQUIV=CMN) -001553
DOUBLE PRECISION FUNCTION DIMAG (Y) , -001554
COMPLEX Y 001555
COMPLEY SY 001556
sy =Y 001557
DIMAG = DBLE (AIMAG(SY)) 001558
RETURN ) 001559

END 001560




45

[HDG P DREAL -001561
[FOR,IS DREAL -001562
COMPILER (XM=1}. (EQUIV=CMN) -001563
DOUBLE PRECISINN FUNCTION DREAL (Y) —-001564
COMPLEX vy 001565
COMPLEX SY 001566
Sy =V 001567
DREAL = DBLE (REAL(SY)) 001568
RETURN 001569

END 001570




[HDG,P
[FOR,LIS

NN s NaNaloNaEalaleNeNe Nela e Nel

DYNSAA
DYNSAA

COMPILER (XM=1), (EQUIV=CMN)
SUBROUTINE DYNSAA
TMPLICIT DOUBLF PRECISION(A-H,0~Z)

COMMON /CONPAR/

* CNTDT2(100)
COMMON /GGDATA/
* GAMGI (3) ,GMAG ,RCHAG
COMMON /ILINER/
* TFLNER
COMMON /MAXMUM/
* NBMAX ¢MHMAX yNSPMAY JNMWMAX s NMWBOD yNMDBOD o KMU,y KY KU
COMMON /MISCNO/
* NOPRNT,NOPLOT

COMMON /NHNS 7/

*

NHPOI( 5)4 NSPOI{( 5)

COMMON /SPECIF/

* % %%

BETAH(6, 5)BETAHDI(6, 5) yAMO(2s 5)3RH(3,3,24),RS(3,3,20),
DH(2,28),D5(3,20),IMO(3, S),NMOW(5, 5),IFTSMW(10},
NB yNH NSPT,NOFMO,NDELTA,ITOPOL(2,
LOCU(12),LENU(12),NU,NBETA,NLAM,NEQ

COMMON /SUMMRY/

#

ASUMRY(1056) 9 TSUMRY (1043 ) 4KSUMRY

COMMON /TAPEND/
* NTAPE1,NTAPE2 NTAPE3
COMMON /TIMESS/

*

START T, DELTAT,,THLENDT,TMST

DIMENSION WV(5), TMDATA(3),IPDATA(3)
EQUIVALENCE (GAMGI(1l),WVI1))

M8 = NO.
NH = NO.
IRGFLX{L) =

OF
OF

{¢]

BODIES

HINGES {.GE. NB)

IF L IS RIGID), (M(L) IF L IS FLEXIBLE)
M(L) = NO. OF MODFS OF BODY (L)

t=1 ’NB

NMCW(L) = NO. MOMENTUM WHEELS/BODY(L), L=1,NB

ITOPOL(1,1)
ITOPOL(2,1)
ITOPOL{1,K)
ITOPOL(2,K)

nnnn

1 (eCDY 1)

0 (INERTIAL REFERENCE)
L1, (K «.GT. 1)

L2, (K .GT. 1)}

BODY(L1) REL. TO BODY(L2)y K=1,NH.

IHDATA(]1,4K)
(J oK)
(J.K)
(J,X¥)

L

ITYPE (EULER PERMUTATION 1529.¢12)y K=1,NH

0 (FORCED/FREE)

1 (FIXED CONSTRAINT)

2 (RHEONOMIC CONSTRAINT), —— J=24 Ty K=1 oNH

5) o IRGFLX( S5)yTHDATA(T,

46

5),

-001571
-001572
-001573
-001574
-001575
001576
001577
001578
9501579
001580
001581
001582
001583
001584
001585
001586
001587
001588
1201589
001590
1601591
1701592
1801593
1901594
001595
9801596
001597
001598
001599
001600
001601
001602
001603
001604
001605
001606
001607
001608
001609
001610
001611
001612
001613
001614
001615
001616
001617
001618
001619
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c BETAH(JyK) = INITIAL HINGE COORDINATES,y (J=146y K=14NH) 001621
C BETAHD(J.K) = INITIAL HINGE RATES, (J=1,6y K=14NH) 001622
C AM(L) = MASS OF BODY(L)y L=1,NB 001623
c SHOMII,L) = STATIC MCMENT OF BODY(L), L=1,NB 001624
c AIN(I,L) = MOMENT OF INERTIA PRCPERTIES OF BODY(L)y I=1465 L=1yNB 001625
c 001626
c 001627
1001 FORMAY (1615) 001628

2001 FORMAT (//1S5X4BHSUMMARY OF DYNAMIC-SIMULATICN-PROGRAM INPUT DATA, 001629

2 JO0(2H *) 4//3%X12HACTUAL SIZESSX1I3HMAXIMUM STZES4XI2HINTEGRATION 001630

*  4HDATA 12X21HGRAVITY GRADIENT DATA1TXICHMISC. DATA, 001621

*  /3X12C0IH-) 4X130TIH-) ,4X1B(1H=) s SY3T(1H=)46X11{TH-), 001632

*  /3X9HNE = T4 o4 XOHNBMAX = T4,4XOHSTARTT = 1PD10.3,4XTHG] = 001632

*  IPD10.3,AXBHGAMAL = 1PD10.3,4X9HNOPRNT = 12, 001634

*  /3X9HNH = J4 94 XIHNHMAX = T4 4XOHDELTAYT = 1PD10.3¢4XTHG2 = 001635

*  1PD10.3¢4X8HGAMAZ = 1PD10.3,4XOHNOPLOT = Y2, 001636

®*  /3X9HNIPT = T4 94 XOHNSPMAX = T4 4XOHENDT = 1PD10.394XTHG3 = 001637

*  1PD10.3y4XBHGAMA3 = 1PD10.3,4X9HIFLNER = 12, 001638

*  /3X9HNCFMO = T4 94X9HNMWMAX = T4, 2TXTHGMAG = 001639

* 1PD10.3,4XBHRCMAG = 1PD10.3, 001640

% /3X9HNDELTA = T4 4X9HNMWBOD = 14, 001641

*  /3¥9HNU = T4 6 X9HNMDBOD = 14, 001642

*  /3XOHNBETA = I4,44X9HKMU = 14, 001643

*  /3X9HNLAM = T4 94X9HKY = 14, 001644

*  /3X9HNEQ = T& 94 X9HKY = 14} 001645

2002 FORMAT (/71X49HTHE TOPOLOGY ARRAY (ITOPOL) FOR THI1S CASE FOLLOWS) 001646

2003 FORMAT (//71X50HTHE CONSTRAINT SPECIFICATIONS FGR THIS CASE FOLLOW) 001647

2004 FORMAT (//7IXAOHTHE SPECIFIED INITIAL HINGE ANGLES AND 001648

* 2BHDISPLACEMENTS (BETAH) FOLLCW) 001649

2005 FORMAT (/71X49HTHE SPECIFIED INITIAL HINGE RATES (BETAHD) FOLLOW) 001650

2006 FORMAT (//1X45HTHE NN, OF ELASTIC MODES/RODY ARRAY (IRGFLX) 001651

* THFOLLOWS) 001652

2007 FORMAY (//71X4THTHE NO. OF P/Q HINGE POINTS/RODY ARRAY (NHPOI) 001653

* THFOLLOWS) . 001654

2008 FORMAT (// 1X44HTHE NO. OF SENSOR PQINTS/BODY ARRAY (NSPOI) 001655

* THFOLLOWS ) 001656

2009 FORMAT (//71X40HTHE MOM. WHEEL/BODY TABLE (NMOW) FOLLOWS ) 001657

2010 FORMAT (//71X44HTHE STATE VECTCR LENGTH ARRAY (LENU) FOLLOWS ) 001658

2011 FOPMAY (//71X46HTHE STATE VECTOR LOCATION ARRAY (LCCU) FOLLOWS) 001659

2012 FOPMAT (//1XSOHTHE SPECIFIED SENSCR POINT/BODY CORRELATION ARRAY 001660

* 16H(IFTSMW) FCLLOWS ) 001661

2013 FORMAT (//71X43HTHF FOLLOWING DATA IS SPECIFIED MOM. WHEEL 001662

* LTHINFORMATICGN (IF ANY) AND CONTRGLLER INFORMATION /1X90(1H-)) 001663

2014 FORMAY (//71IX45HTHE SPECIFISD MOM. WHEEL CONTROL ARRAY (IMO) 001664

* THFOLLOWS ) 001665

2015 FORMAT (//1X50HTHE SPECIFIED MOM. WHEEL RATES AND INERTIAS (AMO) 001666

* THFOLLOW ) 001667

2016 FORMAT (//1X,48HTHE SPECIFIED CCNTROLLER INITIAL CONDITIONS AND 001668

* 22HCHARACTERISTICS FOLLOW /3X30H(THE FIRSYT NDELTA ARE INITIAL 001669

* 3EHCONTROLLER STATE VARTIABLES, THERE ARE T3,12H ADDITIONAL 001670




2110
C

c
ccecec

cccce

60%
c
ccce

615

610

* 19HCONTROL PARAMETERS))

FORMAT (1H1, 28HINPUT DATA ERROR, NERROR = 1I3)

DATA NIT.NOT / 5, &/

KCONT = 100
KSUMRY = 10

READ (NIT,1001) NBNHyNSPT,NOFMO,NDELTA
NERROR
CALL READIM (ITOPOL,N1,N2,2,NHMAX)
IF (N1.NT.2 .OR, N2,NE.NH .OR. NH.LT.NB) GO TO 999
NERROR
CALL READIM (IRGFLXyN1yN2,1,NBMAX)
IF (N2 .NE. NB) GO TO 999
NERROR
CALL READIM (IFTSMW,NI,N2,1,NSPMAX)
IF (N2 .NE. NSPT) GO TO 999
) NERROR
CALL READIM (IHDATA,N1,N2, T7,NHMAX)
IF (N1.NE.7 .0OR. N2.,NE.NH) GO TC 999
‘ NERROR
CALL READ (BETAHyNI N2, 6:NHMAX)
JF (N1.NE.6 OR. N2.NE.NH} GO TC 999
NERROR
CALL READ (BETAHD,N1:N2, 64NHMAX)
IF (N1.NE.6 .OR. N2.NE.NH) GO YO 999
NERROR
IF (ITOPOL(1,1).NE.1 .DR, ITOPOL{2,1).NE.O) GO TG 999
NERROP

DO 605 J=2.NH
IF (ITOPOL(1+J3) .EQ. ITOPOL(2,J)) GO TC 999
CONTINUE

PRELIMINARY TOPOLOGY CHECKy COMPLETE CHECK DONE BY ROTDH o.sse
NERROR

DO 610 N=1,NB

DO 615 I=1,2

DO 615 J=2,NH

IF (ITOPOL(I+J) .EQ. N) GO TO 610

CONTINUE

GC TG 999

CONTINUE
NERROR

DC 620 J=1,NB

IF (IRGFLX(J).LT.0 .OR. IRGFLX(J}.GT.NMDBOD) GO TO 999

620 CONTINUE

NERROR

001671
001672
001673
001674
001675
001676

9601677
9901678

10

11

001679
001680
0cl681
001682
001683
001684
001685
001686
001687
001688
001689
001690
001691
001692
001693
001694
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001697
001698
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625

630

40

635

640

641
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DO 625 J=1,NSPT
IF (IFTSMW (J).LT.1 .OR., IFTSMW{J)}.GT.NB) GO TO 999
CONTINUE
NERROR = 12
DO 630 J=1,NH
IF (JHDATA(1,J).LT.1 .OR. IHDATA(1,J).GT.12) GO TO 999
D0 630 1=2,7
IF (THDATA(T9J)elT.0 OR. THDATA(I,J).GT.2) GO TO 999
CONT INUE

DO 5 N=1,NB

NHPOI(N) = O

NSPCI(N) = O

DO 10 I=1,2

DO 10 J=2,NH

IF (ITOPOL{T,J) .EQ. N) NHPOI(N) = NHPOI(N) + 1
CONTINUE

DO 15 J=1,NSPY

IF (IFTSMW(J) .EQ. N) NSPOI(N) = NSPOI(N) + 1
CONTINUE

CONT INUE

I1 = NMWBOD + 2

DO 40 I=1,11}

D0 40 J=1,MBMAX

NMOW(I,J) = O

IF (NOFMO .EQ. O) GO TO 41}

NERROR = 13
CALL READIM (IMOsN1,N2s 3 ,NMWMAX)
IF (N1.NE.2 .0OR, N2.,NE.NCFMO) GC TC 999
NERROR = 14
CALL READ (AMO¢N1 N2, 2,NMWMAX)
IF (N1 .NE.2 .OR. N2.NE.NOFMO) GO TC 999
NERRGR = 15
DO 635 J=1.NOFMD
IF (IMO(290).LT.) .CR. IMO{2,4J).GT.3) GO TO 999
IF (IMO(3,3).LT7.0 .0OR, IMOI3,J).GT.7) G TO 999
IF (AMC{24J) .LE. 0.D 0) GO TC 999
CONTINUE
NERROR = 16
IF (NOFMO .EQ. 1) GO TO 641
Nl = NOFMC - 1
DO 640 I=1,N1
Pl =1+ 1
DO 640 J=IP1,NOFMO
IF (IMC(1,1) .EQ. IMC{1,J0)) GO TO 999
CCNTINUE
NERROR = 17
DC 45 N=1,NOFMC

001721
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001724
001725
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001727
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001729
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001721
001732
001733
001734
001735
001736
001737
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001744
001745
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001750
001751
001752
001753
001754
001755
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001765
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001769
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S e

ReY

SRR S i

NPTS
NBOD

IMO(14N)
IFTSMWINPTS )

NMOW (1 ,NROD) = NMOW(1,NBOD)} + 1
IF (IMO(3,N)} .NEf. O) NMOW(2,NBOD)

IC = NMOW(1,NBOD) + 2

IF (IC .GT. I1) GO TO 999
45 NMOWITC,NBOD) = N
41 CONTINUE

= NMOW(2,NBOD) + 1

(o

NEQ = 0
DO 50 N=1,NB
NFQ = NEQ + IRGFLX(N)

SO0 LENU(IN) = & + IRGFLX(N) + NMOW(2,N)
Locu(l) = 1
DO 55 N=2’NB

55 LOCU(N) = LOCU(N — 1) + LENU(N - 1)
NU = LOCUINB) + LENU(INB) - 1
DO 56 N=1,N8

56 LENU(N+NB) = IRGFLX(N)
DO €7 N=1,NB
NM1 =N -1

57 LOCU(N+NB) = LOCU(NM1+NBR) + LENU(NMI+NB)
NBETA = O
NLAM = 0
DO 60 I=2,7
DD 60 J=1,NH
IF (THDATA (Y J) NE. 1) NBETA = NBETA + 1 -
IF (IHDATA(X3J) NEe O) NLAM = NLAM + 1

60 CONTINUE
NFQ = NEQ + NBETA + NDELTA + NU
LENU(2%NB+1) = NBETA
LENU(25NR+2) = NDELTA
LOCU(2*NB+1) = LOCU(2*NB) + LENU(2%NBR)
LOCU(2%NB+2) = LOCU(2%NE+1) + NBETA

C

CALL READ {(TMDATA,N1,N2,1,3)
CALL READIM (IPDATA,N14N2,1,3)

CALL READ (CNTDTA,N1,NCNPAR,1,KCONT)

CALL READ (WVyN1yN2,1,5)
IF (N2 NE. &) GO TO 999
RCMAG = WV (&)

GMAG = DSQRTI(GAMGI(1)**2 + GAMGI{2)%*%2 + GAMGI(3)%%2)

CC WVIS) IS NOW RCMAG, WV(4) IS GMAG
IF (GMAG .EQ. 0.D 0 GO TO 75

IF (RCMAG .LE. 1.D O) GO TO 999

D0 70 J=1,3
TO GAMGI{JY) = GAMGI(J)/GMAG

75 CALL PAGEHD

50
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LELO = 23NB + 2 001821
STARTY = TMDATA(1) 001822
DELTAT = TMDATA(2) 001823
ENDT = TMDRTA(3) 001824
NOPRNT = IPDATA(1) 001825
NOPLOT = IPDATA(2) 001826
IFLNER = YPDATA(3) 001827
G1 = GMAGXGAMGI(1) 001828
G2 = GMAGXGAMGI(2) 001829
G3 = GMAG®*GAMGI(3) 001830
WRITE (NOT ,2001) NB/,NBMAXySTARTT¢G1,GAMGI(1)NOPRNTyNH,NHMAX, 001831
* DELTAT 2G2,GAMGI(2) 4NOPLOT JNSPToNSPMAX oENDTG34GAMGT(3) 4 IFLNER, 001832
*  NOFMOsNMWMAX yGMAGyRECMAG yNDELTAZNMWBOD yNUoNMDBOD yNEETAJKMUS, 001833
* NLAM,KY, NEQ,KU 001834
WRITE (NOT,2002) 001835
CALL WRITYIS (ITOPOLy2,NH,2) 001836
WRITE (NOT,2003) 001837
CALL WRITIS (IHDATAsT7oNHy7) 001838
WRITE (NOT,2004) 001839
CALL WRITES (BETAH,69NHp6) 001840
WRITE (NOT,2005) 0on1841
CALL WRITES (BETAHDy69NHe6) 001842
CALL PAGFHD 001843
WRITE (NOT,2006) 001844
CALL WRITYS (IRGFLXy1,NB,1) 001845
WRITE (NOT,2007) 001846
CALL WRITIS (NHPOIo14NB,l1) 001847
WRITE (NCT,2008) 001848
CALL WRITIS (NSPUOIo1.NB,el) 001849
WRITE (NOT,2009) 001850
CALL WRITIS (NMOW,I1,NBy,I1) 001851
WRITE (NOT ,2010) 001852
CALL WRITIS (LENUs1,LELD,1) 001853
WRITE (NOT,2011) , . 001854
CALL WRITIS (LOCU,1,LELO,1) oc1855
WRITE (NOT,2012) 001856
CALL WRITIS (IFTSMW,1,NSPT,1) 001857
CALL PAGFHD 001258
WRITE (NQOT,2013) 001859
1IF (NOFMO .NEf. 0) WRITE (NOT,2014) 001860
IF (NOFMO .NE. 0) CALL WRITIS (IMO,3,NOFMO,3) 001861
IF (NOFMD NE. 0) WRITE (NCT,2015) 001862
IF (NOFMO .NE. 0) CALL WRITES (AM0,2,NOFM0,2) 001863
NCNTRL = NCNPAR — NDELTA n01864
WEITE (NOT,2016) NCNTRL 001865
CALL WRITES (CNTDTA41.NCNPAR,1) 001866
c 001867
DO 20 N=1,NB 001868
IF (IRGFLX (N} .EQ. O) GO TO 25 001869

READ (NT7T,1001) NTYPE 001870




c

C

IF (NTYPE .EQ. 1) CALL MSMODL (N)
IF (NTYPE .EQ. 2) CALL MSMODC (N)
GO TC 20

25 CALL MRIGID (N)

20 CONTINUE

RE TURN

999 WRITE (NOT,2110) NERROR
STOP
END
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DYNSBE
NYNSB88

COMPILER (XM=1),{EQUIV=CMN)

LR X R J »*

*

* % # »* *

*

SUBROUTINE DNYNSBA
IMPLICIT DOUBLE PRECISION(A-H,0-Z)

COMMON /AMUBW /
AMU(154159 5) 4BW(30,y 65)
COMMON /CONPAR/
CNTDTA(100)
COMMON /DNAUX /
NAUX
COMMON /HANDS /
HATH(3y 65 B8)9STGH(3, 64 B)HATS(3y 6,10),SIGS(3y 6,10)
COMMON /ILINER/
IFLNER
COMMON /INTGRL/
AM{ 78y 5)4ACOF (9, 6y 5)+BCOF(6,y 65 5),
COF1Y( 69 69 5)4COF22( 64 69 5),COF33( &4 65 5)4AK{ 64 64 5)¢
COF12( 64 64 5)9COF13( 64y 6y 5),COF23( 65 65 5)9ADL 65 64 S)y
COFXY( 63 69 5),COFXZ( 64 6y 5)COFYZL 65 64 5)
COMMON /MAXMUM/
NBMAX s NHMAX s NSPMAX sNMWMAX 3 NMWBOD  NMDBOD yKMU , KY 4KU
COMMON /MISCNO/
NOPRNT,NOPLOT
COMMON /NUMBRS/
ZRO,0ONE s TWO,TRES
COMMON /PLTDTA/
NRPLOTyNCPLOT
COMMON /QPRKTA/
QRK(250) 4PRK(4) 4 NT
COMMON /SPECIF/
BETAH (64 5)sBETAHD(6,s 5)3AMD(2, 5)4RH({3,3,24),RS(3,3,20),
DH{3428)4DS(3420),IMO(3, S),NMOWI(S, 5),IFTSMW(10),
MByNH yNSPT,MOFMQ,NDELTAy ITCPOL(2, 5),IRGFLX( 5),THDATA(7y 5),
LOCU(12) 4 LENU(12),NUJNBETA,NLAM,NEQ
COMMON /TAPENO/
NTAPE14NTAPE2 JNTAPE3
COMMON /TIMESS/
STARTToDELTAT s ToENDT o TMST
COMMON /VECTOR/
Y{250),YDT{250)
CCMMCN /VINDEP/
INDEP (250)

DATA NOT /7 6/

2001 FORMAT (////1X,4THTHE FOLLOWING INTEGER ARRAY (INDEP) PRESCRIEES

*54HINDEPENDENT VARIARLES (1)y AND DEPENDENY VARTIARLES (0), /11X,
* 101(1H~)}

-001882
-001883
-001884
-001885
-001886
001887
001888
101889
001890
9501891
001892
001893
001894
401895
001896
001897
001898
561899
601900
701901
801902
001903
001904
001905
001906
001907
001908
001909
001910
001911
1501912
001912
1601914
1701915
1801916
1901917
001918
001919
061320
001921
001922
2001923
001924
2101925
001926
001927
0012928
001929
001930
001931




100

ONE — DSQRT(PRK(1))
TWD - PRK(2)

PRK({1) = ONE/TWO
PRK(2) =

PRK(3) =

PRK(4) = PRK{1)
NT =0

T = STARTT
TMST = IR0

DO 100 I=1,NEQ
ORK(I) = ZRO

REWIND NTAPEL

Do 2

I=1 ’KY

INDEP(I) = 1

Y(r1)

= ZRO

YDT(I) = ZRO

00 3
NXE

NP6 6 + NXE '

READ (NTAPEL) ((AMU(I3JoN)yJ=1¢NP6),1I=1,NP6)
KNT = 0

D0 6 I=1,NP6

DO 6 J=1I,NPS

KNT = KNT + 1

AMIKNT 4N) = AMU(IyJoN)

IF (NXF .EQ. 0} GU TO 3

LXE = LOCU(N+NB)

LXED = LOCU(N Yy + 6

LXEN = LXF 4 NXE - 1

LXEDN = LXED + NXE - 1

READ (NTAPE1) ({ACCF(IyJsN)sJ=14NXE)yI=1,9)
READ (NTAPE1) ({BCOF{I4JyN)sI=14NXE)I=146)
READ (NTAPEY) ((COFXY(I9JdeN)9J=14NXE)¢I=1oNXFE)
READ (NTAPEL1) ((COFXZ{T9S39N) e I=14NXE)yI=1yNXE)
READ (NTAPEY1)Y ((COFYZ(IsJgN)oJ=1,NXE),T=1,NXE)
READ (NTAPEL) ((COF11(XI4JyN)yt=1yNXE),TI=1,NXE)
READ (NTAPEL) ((COF22(XsJoN)eJ=14NXE),I=1,NXE])
READ (NTAPEL) ((COF33(X9J NV ed=1yNXE),I=1,NXE)
READ (NTAPE1) ((COF12(IoJeN)oJI=T,NXE)I=1,NXE)
READ (NTAPEL1) ((COF13(XoJeN)pd=14NXE)oI=1,NXE)
READ (NTAPEL) ((COF23(I3JyND)yJI=1yNXE)I=1,NXE)
READ (WTAPELl) ((AK (TyJeN)eJ=14NXE) s I=2yNXE)
READ (NTAPF1) {((AD (T9JeN)pI=1oNXE) 9 1= yNXE)
READ {NTAPE1l)} (Y(J)eJ=LXE LLXEN ) .
READ (NTAPEY) (Y{J)pJ=LXED,LXEDN)

N=1,NB
IRGFLX (N
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CCC NOTE ——

ccc

READ (NTAPE1l) NHB

OVERLAY(1,0) MUST BE SURE OF THIS.
DO 4 L=1,NHB
READ (NTAPE1) NOH

CCCC NOH NOT TO INCLUDE HINGE 1 ®%xx*

3

c
15
10

c
20

C
26

c
25

LHS = 0
IF (TTOPOL (1 4NCH)} .EQ. N) LHS = 2%NOH - 3
IF (ITOPOL (2,NOH) .EQe N) LHS = 2#NOH -~ 2

IF (LHS .LE. 0) GO TO 999

READ (NTAPEL) ((HATH{IJeLHS) 9J=1,NXE)1I=1,3)
READ (NTAPEY) ((SIGHUX3JsLHS) 3 J=1,NXE),1=1,3)
READ (NTAPE1) NSB

IF (NS8 .ECQ. O0) GO TC 3

DO 5 L=1,NSB

READ (NTAPF1l) NOS

READ (NTAPE1) ((HATS(I3JyNOS) 9J=1,NXE),1=1,3)
READ (NTAPEL) ((SIGS(X3JyNOS) o t=1yNXE),1I=1,3)
CONTINUE

DO 10 N=1,NB

LTD = LOCU(IN) + IRGFLX(N) + 5
NMW = NMOW (] ,N)

IF (NMwW .EQ. 0) GO TO 10
NMWVS = O

DN 15 I=1,NMHW

NCOMW = NMOW(I+2,N)

IF (IMO(3,NOMW) .EQ. 9) GO TO 15
MMKRVS = NMWVS + 1
Y(LTD+NMWVY S) = AMO(1,NOMN)
CONTINUE

CONTINUVE

LBE = LOCU(2%NR+1) - 1

DO 20 J=1,NH

DN 20 I=1l,6

IP1 =1 + 1 , -
IF (IHDATA(IP1,Jd) .EQ. 1) GO TN 20
LBE = LBE + 1

Y(LBE) = BETAH(I,J)

CONTINUE

IF (NDELTA .EQ. 0) GC TC 25
LDE = LOCU{2*NB+2) -~ 1

DO 26 J=1,NDELTA

L =1UIDE + J

Y{L) = CNTDTA(J)

CALL POTDH
CALL RHGEMR

NHE IS NO. OF P/Q HINGES, NOT TO INCLUDE HINGE-1l.
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11

12

13

50

999
2010

L]

CALL FINDU (0O)

IPRNT = 0
IPLOT = O
CALL YDOT

WRITE (NOT,2001}
CALL WRITIS (INDEP,1,NEQy1)

NC AM
NR AM

NEQ
NCAM + NAUX

CALL ENGMOM

CALL PRNTOU

IF (IFLNER .EQ. 1) GO TO 50
CALL PLOTWR

CALL RKADAM(NEQ)

CALL ENGMOM

IPRNT = IPRNT + 1

IF (IPRNT .NE. NOPRNT) GO TO 12
CALL PRNTOU

IPRNT = 0

CONTINUE

IPLOT = IPLOT + 1 :
IF (IPLOT .NE. NOPLOT) 20 TO 13
CALL PLOTWR

IPLOT = O

CONTINUE

IF (T .LT. ENDT) GO TO 11
RETURN

CALL LINEAR (NRAM,NCAM)
RETURN

WRITE (NCT,2010)

FORMAT (1H1,15HERRCR IN 1TOPOL)
sTOoP

END
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{HOG,P DYNSCC

[FOR,LIS DYNSCC
COMPILER (XM=1), (EQUIV=CMN)
SUBROUTINE DYNSCC

C
C *%x%
C %% MSFC UNIVAC 1108 VERSION #*%¥
C *3%
DOUBLE PRECISION DUM
C
COMMON / INTGR1 /7 2ZP(1000,416),DUM{1500),JVPL(16)
DIMENSION ICTITL(10),NCD( 3),PTITLE( 8)
c
COMMON /PLTDTA/
* NRPLOT,NCPLOT
COMMON /TAPENC/
* NTAPEYI4NTAPE2,NTAPE3
DATA NITWNOT /5,67
DATA KRPLOT,KCPLOT /10004167
c

READ (NIT,1005) (ICTITL(I),1I=1,10)
1005 FORMAT{10A6)
CALL PAGEHD
WRITE (NOT,1001) (ICTITL(I)yI=1,10)
1001 FORMAT (///530Xy31HSUMMARY OF PLOTTING INFORMATION//,10X410A6)
C
READ (NIT,1003) NSET
1003 FORMAT(161I5)
IF (NSET .EQ. 0) RETURN
WRITE (NOT,1011) NSET,NRPLOT,NCPLOT,KRPLOT,KCPLOT

1011 FORMAT(//,10X o 10HNSET =15¢/9
* 10X » I0HNRPLOT =I5y 10X,10HNCPLOT =159/
* 10Xy 20HKRPLOT =I5, 10X,0HKCPLOY =15 )
c

IF (NRPLOT .LE. KRPLOT) GO TO 1500

MRPLOT = KRPLOT

WRITE (NOT,1009)
1009 FORMAT (//510X,46HNRPLOT EXCEEDED KRPLOT AND WAS RESET TO KRPLOT)
1500 CONTINUE

c
DO 1000 ISEV=1,NSET
REWIND NTAPE3
READ (NIT,1003) JPL
IF (JPL .GT. KCPLOT) GO TO 998
READ (NIT,1003) (JVPLI{J),J=1,JPL)
WRITE (NCT,1012) ISET,(JIVPLIJ),J=1,0PL)
1012 FORMAT(//¢10XsTHISET = I5./710XeTHIVPL =1615)
c

DO 2000 II=1.NRPLOT

-002070
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c

c

c

C

READ (NTAPE2)} (DUMII),I=1,NCPLCT)
DC 2001 J=1,JPL
JC = Jveitad

2001 2P (I1,J) = DUMUJC)

2000 CONTINUE

20 READ (NIT,1003) NCI,I{NCD(I)eI=143)yNGRID
IF (NCT .EQ. 0) GC TO 1000
IF(NCY .GT. 1) NGRID =1
TF(NGRID .EQ. O) NGRID = 1
READ (NIT,1004) TITLI,TITLDL(PTITLE(]),]I=1, 8)
1004 FORMAT(2{A644X)yBA6)
WRITE(NOT, 1006) NCI,(NCD(I)yI=1,3)4NGRID,y

* TITLT»TITLDL(PTITLE(I),1I=1,8)
1006 FORMAT(//515XsTHNCI =9I595X s THNCD =93I5 95X 9 THNGRID =415,/
* 15X 9A695X A6 35X 8A6)

CALL PLTCAR(ZP,NCI +NCDyNRPLOT¢NGRID,
* TITLIHTITLD,PTITLELICTITL,KRPLOT)
GO 70 20
1000 CONTINUE
RETURN
998 WRITE (NCT,1020)
1020 FORMAT(//,10X¢34HERROR IN PLOT INPUT DATA, STOP RUN)
sTae

END
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zEzls iz EeNalaNaReRaNslaRa o NaNaNeNaNaNeNa e Na

DYNSDD

DYNSDD

COMPILER (XM=1), (EQUIV=CMN)
SUBROUTINE OYNSDD

IMPLICIT DOUBLE PRECISION{(A-H,0-2)

REAL

REAL AMINyAMAX

———=e—e———eDATA STREAM

FOR T..iS OVERLAY

=i NAM

IF (LNAM .EQ. 4H ) RETURN

IF (LNAM FQ. 4HTIME) GO TO 400

~~~==CALL READIM (LRY,10oNCYC510,KR)

NOTE~=~~=LRY(1,J)
LRY(2,J)
LRY(3,4)
LRY (4,J)
LRY{(5,J)
LRY(64J)
LRY(7,4)
LRY(8,J)
LRY (9,J)

———eCALL READIM (IRY3,NCYC,3,KR)

NOTE~==~——TJRY(1,J)
IRY(2,4)
IRY(3,4J)
DC S00 ICYC = 1,NCYC
Com——TITLE
Co=——LPNAME
C
C DO 500 I0P = 1,5
C

(LI T T T 1}

FMIN, FMAX ,DAMIN,DBMAX, TITLE

THIS OVERLAY PERFORMS THE LINEARIZED SYSTEM ANALYSES.

CONTROL ——~—

FORMAT A4

ITYPE

ITFIN

JTFOUT

KPLOT

IAFLG

NO. B®"S TO KEEP —~ITYPE=T

LOCAL ID. NO. CF B"S TO RETAIN.
LOCAL ID. NC. CF B"S TO RETAIN.
LOCAL ID. NO. OF B®S TO RETAIN.

ROCT TOLERANCE
GAIN TOLERANCE
ROOT TOLERANCE EXYPONENT
USED TO REMOVE SHIFT FREQ.
IN SUBROUTINE NUMS.

EXPONENT.
EXPONENT

FORMAT (10A6)
FOPMAT (5A4)
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c 002199
c IF  (LPNAME(IOP) .EQ. 4H ) G0 TO 500 002200

c IF  (LPNAME(IOP) .EQ. 4HBODE 002201

c *.0R. LPNAME(IOP) .EQ. 4HNICH 002202

c *.0R. LPNAME(IOP) .EQ. 4HNYQU 002203

c *.0R. LPNAME(IOP) .EQG. 4HBONN 002204

c *.0R. LPNAME(IOP) .EQ. 4HNINY) GO TO 200 002205

| c IF  (LPNAME(IOP) .EQ. 4HROOT) GO TO 300 002206
; c 002207
g c GO TO 9999 002208
: c 002209
] C 200 CONTINUE 002210
: c 002211
1 c —-—BODE, NICHOLS, NYQUIST SECTION-—--— 002212
! c 002213
’ C—=——FMIN, FMAX, DBMIN, DBMAX, AMIN, AMAX FORMAT (6F10.0) 002214
c GO TO 500 002215

c 002216

C 300 CONTINUE 002217

c —=—==ROOT LOCUS SECTION-——— 002218

c 002219
C—————CALL READIM (IJM, 2, NRLC, 2, KR) 002220
C——-—CALL READ  (RLCy 7y NRLC, KRy KR) 002221

c 002222

¢ DO 350 IRC =1,NRLC 002223

c . 002224

C 350 CONTINUE 002225

c GO TO 500 002226

c 002227

C 400 CONTINUE ' 002228

c 002229

| C 500 CONTINUE 002230
c RETURN 002231

c 002232

c ———=DIMENSIONED WORK SPACES——=— 002233

c 002234

c 002235
DIMENSION VS1(214),VS2(107) 41202236

DIMENSION LPNAME(S) 002237

DIMENSION GNB(2),GDB (2) ‘ 002238

DIMENSION RON( 50),RIN( 50),RRD{ 50),RID( 50),R2R( 50),R2I{ 50) 41402239

DIMENSION IJM(2, 50),LRY(9, 50}, IRY{3, 50), KBKP(3) 41802240

c 002241

c ————COMMON BLOCKS——~—— 002242

c 002243

c 002244

COMMON /KDSIZE/ 002245

. 1 KRy KRTy KRXy KV1, KV2, KVX 002246
: COMMON /LDSIZE/ 002247

2 NXy NY, NDLTAy NXSS, NB, NJQ, NY2, ND2 002248




T

ety

A

5
3
2

[aEaEnNeNe OO0

c
1003 FORMAT (20A4)
Y004 FORMAT

» w

O O & 0w

@ mM m O O o™ »

I

*

COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON

COMMON

/LCOUNT/

NNR, ICN, NNZ, NDR, ICD, NDZ
JYAPENCQ/

NUT1, NUT2, NUT3
/M1 SCNO/

NOPRNT, NOPLOT
/LBDATA/

FMIN, FMAX, DBMIN, DBMAX
/LT0L 7/

TOLN, TOLD
/LTITLE/

TITLE(10)
/L13V 7
. IVl 50) , 4v ( 50)
/JLR ARAY/

FERN( 50), FBNC( 50), FBRD( 50), FBRDC( 50)
/LROOT 7/

R(107)
/ vl 7

vl ( 50), V2
/7 w2/

XVLI ( 50}y, XV2 ( 50), XV3 ( 50}y XV4 ( 50)
/VECTQR/

\4 (250), YD
/LWORKY/

Wl{ 50y 50)y W2( 50, 50)
/TIMESS/

STy DTy Ty ET, TMST
/PLTDTA/Z

NRPLOT,NCPLOT

¢ RX (214)

{ 50)y, V3 ( 50)

(250)

———=—FQUIVALENCE MAP————

EQUIVALENCE (VvS1(108),VS2(1))

—~—=—LATA STATEMENTS—~—--

DATA LBODE, LROOT, LNYQU, LNICH; LNINY, LTIME, LBLNK, LBONN/

4HRODE 9 4HROCT 9 4HNYQU 9 4HNICH ¢ 4HNINY J4HTIME y4H

+4HBONN/

DATA NIT/ S/
DATA NOY/ 6 /

(6F10.0)
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[aNeaNal

MO

(e N e}

1005
2001

50

RE

FORMAT(10A6)

FOPMAT (/7 +5X910HON ICYC = 12,26HsNUMERATOR GAIN LESS THAN ,
* D10.4916HWAS ENCOUNTERED.9// 95Xy
* 4THPROGRAM CONTINUING WITH NEXT TRANSFER FUNCTION.)

—=—SET UP FIXED INTEGER DATA~————

KR = 50
KRT = 107
KRX = 21&
KVl = 214
Kv2 = 107
KVX = 50
K3 = 3
K9 = 9
—=—==SET UP VARIABLE INTEGER DATA———
NY2 = NX — NDLTA - NXSS
NDZ = NDLTA -~ NB

REWIND NUT2
REWIAND NUT3

READ IN LINEARIZED PARTIAL DERIVATIVE MATRIX FROM UNIT NUT2
PERFORM SIMILARITY TRANSFORMATICON, AND PUT Ax BACK ON NUT2.

DO S50 L=1,NX

READ (NUT2) (W1(I,L).I=1,NJC)

REWIND NUT2

WRITE (NUT2) ((WI(I,J5)sI=1,KR),JI=1,KR)
REWIND NUT2

CALL WRITE (W1 4NJQsNXy3H~A~4KR)

CALL QRDRVR (W14MX4RRD4RIDIKR)

READ (NUT2 JU(WY(1,J)sI=1yXR)yI=14KR)
REWIND NUT2

CALL ASIMLR (W1,W2,IV.KR)}

WRITE (NUTZ) (tW2(1,J)s1I=1,KR),J=1,KR)

REWIND NUT2

CALL WRITE (W2 NXyNXg4H-A%~,KR)

CALL QRDRVR (W2,NXRRNsRINJKR)

MIVE NUMBERS SMALLER THAN 1.D-5 FROM ROOT ARRAYS.

CALL SIFT (RRDyNXy1.D-5)
CALL SIFVT (RIDJNX,1.D-5)
CALL SIFT (RRNJNXy1.D-5)
CALL SIFT (RINyNX,s1.D-5)
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CALL RWRITE (2,RRD,RIDsRRNJRINJNXNX4HRT Ay&4HRTAX) 002349
READ (NUT2)((W2(I,J)9T1=19KR)yJI=1,KR) 002350
REWIND NUT2 002351
002352

READ IN CONTROL VARIABLE, LNAM AND BRANCH TO APPROIATE SECTION. 002353
READ (NIT,1002) LNAM 002354
002355

IF (LNAM .EQ. LBLNK) RETURN 002356

IF (LNAM EQ. LTIME) GO TO 400 002357
002358

———=FREQUENCY DOMAIN ANALYSIS SECTION———=— 002359

002360

002361

READ IN FREQUENCY ANALYSIS CCNTROL VARIABLES 002362
CALL READIM (LRYN5,NCYC,K9,4KR) 002363
NERRDR = O 002364

002365

CALL READIM (IRYyN3,NC2,K3,KR) 002366
002367

IF (NC2 NFf. NCYC) GO TO 9999 002 368
002369

DO 501 ICYC = 1,NCYC 002370
002271

ITYPE = LRY(1,1CYC) 002372
ITFIN = LRY(2,ICYC) 002373
JTFOUT = LRY(3,ICY(C) 002374
KPLOT = LRY(4,4,1ICYC) 0602375
TAFLG = LRY{S5,1CYC) 002376
NERRCOR = 1 002377

IF (ITYPE .EQ. 0) GO TO 501 002378
002379

IF (IABS(ITYPE) .LE. 6) GO TO 55 . 002380
NBKP = LRY(£,ICYC) 002381
DO 54 I=1,NBKP ' , 002382

5S4 KEKP(1) = LRY{I+6,ICYC) 002383
55 CONTINUE 002384
002385

002386

SET UP DEFAULT VALUES IN ARRAY IRY, 002387
002388

IF (IRY(1,ICYC) .EQ. O) IRY(1,ICYC) = -7 002389

IF (IRY(2,TCYCY .£Q. O) IRY(2,1ICYC) = -7 002390

IF (IRY(3,ICYC) .EQ. O) IRY(3,ICYC) = -7 002391

: 002392

TOLN = 10.D0 =* IRY(1,ICYC) 002393
GTOL = 10.D0 *%x JRY{2,ICYC) 002394
PTOL = 10.NO *% IRY(3,ICYC) 002395
002396

TOLD = TOLN 002397

002398

Y amtmss i
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IF (IABS(ITYPE) .LT. 1 .OR. ITYPE .GT. 7) GO TO 9999

READ (NIT,1005) TITLE

READ (NUT2) ((W2(I4J)sI=1,KR)J=1,KR)
REWIND NUT2 :

CALL TFTYPF (W2yW14V1oNXyNALITYPE,ITFIN/NBKP ¢KBKP ;KR,KR)

CALL WRITE (W1 ,NAyJNA4H-AR=,KR)

CALL WRITE (V1,],NA,4HRCOL,1)

WRITE (NUT3) ((W1(TeJ)yT=14KR),J=1,KR)
REWIND NUT3

NOW HAVE REDUCED TF A* ON NUT3,

OBTAIN ROOTS FOR DENOMINATOR,

58
59

DO 57 I=1,NA
DO 57 J=1,NA
W2(TIyJ) = W1(J,I)

CALL QRDRVR (WI14NA,RRD,RID,;KR)
CALL SIFT (RRDyNA,TOLD)
CALL SIFT (RID,NA,TOLD)

CALL QRDRVR (W2yNA,V2,V3,KR)

CALL SIFT (V2,NA,TOLD)

CALL STIFT (V3yNA,70LD)

CALL RWRITE (24RRDyRIDyV2yV3IyNAyNAs4HR ARy4HRART)

IF (IAFLG .EQ. O) GO TO 59
DO 58 T=1,NA

RRD(TI) = va2i(1)

RIDII) = v3alI)

CONTINUE

OBTAIN ROOTS OF NUMERATOR.

READ (NUT3) ((W1(I,J0)9I=1,KR)J=1,KR)
REWIND NUT3

OBTAIN ABSOLUTE JTF LOCATICN BASED UPON LOCAL JTFOUT.

*

JTF = NY2 + JTFOUT

IF (IABS(ITYPF) .EQ. 2) JTF

IF (IARS(ITYPE) .EQ. 3) JTF JTF + NXSS + ND2

IF (IABSEITYPE) .EQ. 7) JTF JTF + NXSS + ND2

CALL NUMS (W1,W2,V1,RRNyRINsR2R,R2T,PTOL,
GAINsIFLG9yNNUMyNZRO»JTF4NAyKR)

ND2 + JTFOUT

NN = NZRO
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65

70

201
2202

202
2203

203
2204

ND = NA

IF (IFLG .NE. 0) GO TO 65
CALL PAGEHD

WRITE (NOT,2001) ICYC,GTOL
GO TO 75

CONTINUE

CALL SIFT (RRN,NN,TOLN)
CALL SIFT (RINNN,TOLN)

CALL NCQRRT (RRNJRINJNNyNNRyICNyNNZ,V1,V2)
CALL DFORMB (NNR,ICN,V1,V2,FBRN4FBNC,V3,1.D0,GAIN,GNB)

CONTINUE

CALL RWRITE (2,RRN,RIN,RRD,RIDyNN,ND,s4H NUM,4H DEN)

CALL DCQRRT (RRD,RID,ND,NDR,ICD,NDZ,V1l,V2)
CALL DFORMSB (NDR,ICDyV1,V24sFBRD,FEDCsV351.D051.D04+GDB}

GB = GNB(2)/GDR(?)
ESTABLISH WORKING ROOT COUNTS.

KRNR
KDR
KNZ
KDZ
KCN
KCD

NNR
NDR
NNZ
NDZ
ICN
1Co

o nn

CALL ZERG (XV141,KVX,1)
CALL ZERO (XV2,14KVX,1)
CALL ZERQ (XV3,51,KVX,el)
CALL ZERC (XV4,1,KVX,1)

IF (KNR .EQ. O) GO TO 2202
DO 201 I=1,KNR

XVI(I) = FBRN(T)

CONTINUF

IF (KDR .EQ. 0) GO TO 2203
DC 202 I=1.KDR

XV3(T) = FERD(I)

CONTINUF

IF (KCN .EQ. 0) GO TO 2204
K=2%KCN

D0 203 I=1,K :

xXV2(Y) = FENC(I)

CONT INUE

IF (KCD. EC. O) GC TC 205
K=2%KCD
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c

204
205 CONTINUE

DO 204 I=1,K
xv4(1) = FROC(I)

C(~=~==REMOVE REAL ZEROS PRIOR TO CALL TO TTFF
IF (KNR .NE. 0) CALL RMVZRO (XVI.KNR)
IF (XDR .NE. O) CALL RMVZRO (XV3,KDR)
CALL ZERO (R,1,KRT,1)

()

[m} o A O™

aNaNe (@)

CALL TTFF (KNRJKCNyKNZJKDR,KCDKDZ,
* GByXV1¢XV29XV3 y XVL 4R 9yKRT)

CALL CANCCR (R)

DO 500 IOP = 1,5

IF  (LPNAME(IOP)
IF (LPNAME(ICP)
*.0R. LPNAME(IOP)
*,0R. LPNAME({IOP)
* . OR. LPNAME(IOP)
*.0R, LPNAME(IOP)
IF  (LPNAME( IOP)

GO T0O 9999

200 CONTINUE

————«FREQUENCY RESPONSE PROCESS ING~——~~

75 READ (NIT,1003) LPNAME

«EQ.
<EQ.
«EQ.
«EQ.
- EQ.
«EQ.

READ (NIT,1004) FMIN,
IF (IFLG .EQ., 0) GO TC 500

KNR = R{1) + 0.1DO
KCN = R(2) + 0.1D0
KNZ = R{3) + 0.1D0
KDR = R(4) + 0.100
KCD = R(5) + 0.1D0
KDZ = R(6) + 0.1D0

READ IN DISPLAY CONTROL VARIABLES.

LBLNK ) GO TO 500
LBODE
LNICH
LNYQU
LBONN
LNINY ) GO TO 200
LROOT ) GO TO 300

FMAXy DBMIN, DBMAXy AMIN, AMAX

CALL WRITE (Ry14KRTy4HRRED1)

CALL ZERO (XV1,1,KVX,1)
CALL ZERD (XV2,1,KVX,1)
CALL ZERO (XV3,1,KVX,el)
CALL ZERO (XV4,1,KVX,1)

NERROR

2
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002521
002522
002523
002524
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002548




IF (KNR .EQ. 0) GO TO 2207
DO 206 1I=1 ,KNR
L=T7+]
206 XV1{I) = R(L)
2207 CONTINUE
IF (KCN .EQ. C) GO TO 2208
K=2#%KCN
DO 207 1I=1,K
L=T7+KNR+T
207 XvV2{1}) = R(L)
2208 CONTINUE
IF (KDR LEQ. O) GO TO 2209
DO 208 I=1,KDR
L = T7+KNR4+2%KCN+1
208 XV3(I) = R({L)
2209 CONTINUE
IF (KCD .FQ. 0O) GO TO 2210
K=2%KCD
DO 209 I=1,K
L=T7+KNR+2%KCN+KDR+1
209 XV&4{(1) = R(L)
2210 CCNTINUE

c
C———-—EXTEND REAL ARRAY COUNTS TO INCLUCE REAL ZEROS.
KNR = KNR + KN2Z
KDR = KDR + KD2
C
C————PERFORM THE FREQUENCY RESPONSE.
C
CALL SFREQ2 (KNR KCN,KDR,KCD,GB,
1 XV 4XV24XV33XVae FMINFMAX, TITLE)
Cc
IF (KPLOT .EQ. O) GO TO 220
IF (LPNAME(ICP) .EQ. LBODE
* JOR.LPNAME(TIOP) .EQ. LBONN)
* CALL SPLOT (TIVTLELFMAX,FMIN,DBMIN,DBMAX)
C
IF  (LPNAMF({IOP) .EQ. LNICH
* JOR.LPNAME(INP) .EQ. LNINY
*,0R.LPNAME (I0P) .EQ. LBONN) CALL NIPLOT (TITLE,DBMIN,DBMAX)
C .
IF  (LPNAME(IOP) .EQ. LNYQU
* JORLLPNAME(IOP) .FO. LBONN
* JORLLPNAMF(IOP) .EQ. LNINY) CALL NYPLOT (TITLE,AMIN,AMAX)
C

GO TC 500
220 CALL PAGEHD

WRITE (NOT,221) ICYC, LPNAME(IOP)
221 FORMAT (//,10X,
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* 4&BHNO FREQUENCY RESPONSE PLOTS GENERATED ON ICYC =
*  //+10%,9BLPNAME = A4)
GO TO 5CGD

300 CONTINUE

—-—=R0O0T LOCUS SECTION-—————

s EaNeNal

CALL RTOP (R yRXoVST4KRX} ~
NP RX(1) + 1.DO
NQ RX(2) + 1.DO

DO 320 I=1,NP
J=1+2
320 XV1LI) = RX(J)
DO 325 I=1,NQ
J = I+24NP
325 XV2(1) = RX(J)
CALL WRITE (XV2,14NQy4HPDEN,1)
CALL WRITE (XV1,14NP4HPNUM,1)

READ IN RONT LOCUS CONTROL VARIABLES.

MO N

330 CALL READIM (TJM,NR2,NRLCy2¢KR)
IF (IFLG .EQ. 0) GO TO 340

IF (NR2 .NF. 2 0R. NRLC .GT. KR) GO TO 9999
c
C—mmmm=—-NOTEcoe oe TIM(1,4J) ISNIM(J)
C IIM(2,4) ELE. LOCATION IN ROOT ARRAY
c FOR STARTING ROCT LNCUS.
C
340 CALL READ (W1 4NR24NC2,KRyKR)
IF (IFLG .FO. O) GO TC 500

IF (NR2 MNF. 6 .0R. NC2 .NE. NRLC) GO TO 9999

‘“"""“NOTE.....HI(I’J)
W2{(24J)
W1(3,J)
Wll4,J)
W1(5,4)
Wll6,4J3)

THETAQ(J)
sCL

ALOC

XMIN

XX

YMAX

HHnuwun

DO 350 IRC = 1,NRLC

O AN O0

ISNIM
SN

IIM(1,IRC)
IJM{2,4IRC)

13,

NERROR

NERROR
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THETAO
SCL
ALOC
XMIN
XMAX
YMAX

WI1(1,IRC)
W1(24,1IRC)
WI(2,IRC)
W1{4,IRC)
W1(5,1IRC)
Wl(6,IRC)

Hnnnwn

LOCATE PROPER STARTING ROOT.
IF (ISNIM .NE. 1) GO TO 341

ROOT IS AN CPEN LOOP ZERQO.

(el e Nal (s X alal

SR RRN(JJI)

s1 RIN(JI)

GO TO 342
341 CONTINUE

ROOT IS A POLE.

[aNuNel

SR RRO(JJ)
S1 RID(SY)
342 CONTINUE

" n

CALL RLOCUS (XV14XV24SCLySRySI4NP,NQ,THETAD,
1 KMINg XMAX s YMAX 9ALOC)

IF (KPLOT .EQ. 1) CALL RLPLOT (TVITLE,ISNIM,ICYC,IRC)
350 CONTINUE

o0 6o o

GO TO S00
400 CONTINUE

~——-——=LINEARIZED TIME RESPONSE SECTION————

[aNeNel

READ (NUT2) ((WI(I,.})y1=1,KR)sJ=1,KR)
REWIND NUTZ2

CALL LTRES?

RETURN

500 CONTINUE
501 CONTINUE
RETURN

9999 WRITE (NOT 41999) NERRCR
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T0

1999 FORMAT (1H1,//10Xy44HERROR ENCOUNTERED IN DYN3IDD, NERROR = , -002699
* 13 4/10X3 16HPROGRAM STOPPED.) 002700
sTOP . 002701

c 002702
END -002703




{HDG,P  DYNSEF

[FOR,LIS DYNSEE
COMPILER (XM=1), (EQUIV=CMN)
SUBROUTINE DYNSEE(IFLNER,NOPLOT)
DIMENSION ADARY(22)
CALL IDENT(9,ADARY)
IF(IFLNER .EQ. 1) CALL DYNSDD
IF(NOPLOT .GT. O) CALL DYNSCC
CALL ENDJOB
RE TURN
END
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[HDG,P

[FORL,IS

ENGMOM
ENGMOM

COMPILER (XM=1), (EQUIV=CMN)

C
x*
*
*
*
*
&
*
*
*
*
*
*
*
*

C

C

TOTL(Y)
DO 10 N=1,NB

SUBROUTINE ENGMOM
IMPLICIT NOUBLE PRECISTION{A~H,0-2)

COMMON /BHBSRD/
BH(6512, 9)+BS(65,12,20},ROL{3,3, 5),D0L(3, 5)

COMMON /INTGRL/
AM( 78y S),ACOF(9y 64 5)4BCOF{6, 64 5),
COFI1( 64 649 5)9COF22( 649 64 5)oCOF330 6y 69 S)eAK( 64 6,
COF12( 6y 69 5)9COF13L 6y 6y 5),C0F23( 64 69 5),AD( 6, 6,
COFXY( b6y 69 5)9COFXZ{ 64 649 S)COFYZUL 64 6,4 5)

COMMON /MAXMUM/
NEBMAX JNHMAX NSPMAX ;NMRMAX s NMWBOD o NMDBOD oK MU, KY KU

COMMON /MOMENG/
Pl 65)1,PMOM(20) oHTOT(3), TOTL(3),ENGKE( 5),ENGPE( 5),
TOTKE, TOTPE, TOTENGs AHTOT,ATOTL

COMMON /NUMBRS/
ZRO+ONE  TWO,TRES

COMMON /SPECIF/
BETAH (6, S5),BETAHD(6, 5) ,AMOl2, 5),RH(3,3,24),RS(3,3,20),
DH{3428)4D5(3420)+IMO(3, S5),HMOW(S, 5),IFTSMW(10},
NByNH yNSPT,NOFMC4NDELTA, ITOPOL(2,y S),IRGFLX( 5),IHDATA(T,
LOCU(12) 4LENU(T2) 4NUJNBETANLAMGNEQ

COMMON /VECTOR/
Y(250),YDT(250)

DIMENSICON WV 6)
DIMENSION VW(3)

DO 5 I=1,2

NMDBOD
HTCT{I) = ZIRO
= ZRC

6*N — 5
LA + 3
LOCUN)

= LOCUINY + 3

CALL MULT3 (ROL(1y14N)P{LOA)JPMOM(LA) ¢3¢935193451,1)
CALL MULT3 (ROL(1,1,N),PILOL) PMOMILL) y3935153,2,1)
PMOM(LA )
PMOM(LA+])
PMCM(LA+2)

PMOMILA )+DOL{2,N)}*PMOM(LL+2)-DOL(3,N)*PMOM(LL+1)
PMOMILA4Y)+DOLU3 yN)*PMOMILL )-DOLI1,N)I*PHOMILL+2)
PMCM(LA+2)+DOL(Y JN)*PMOM(LL+1)-DOLI2,N)*PMOM(LL )

nn

CCC STATEMENTS THRU 40 TO ACCOUNT FOR ANGULAR MOMENTUM DUE TO
CCC CONSTANT SPEED MOMENTUM WHEELS.

NMOW( 1,N)

IF (NM EQ. 0) GO TO 40
DO 30 I=1,NM
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5),
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35

30
40

15
10

22

20

NW = NMOW( 2+1I,N)

IF (IMO{3,NW)} .NE. O) GO YO 30

NA IMO(2 yNW)

NS IMO{(] yNW)

PH AMO (] JNWISAMO(2 oNW)

DO 35 J=1,.3

VW J) = PHEBS{NA,JyNS)

CALL MULTAD (ROL{1,14N)oVH,PMOM(LA)s3,3,143,1,1)

CONT INUE

CONTINUE

D0 15 I=1,3

M = LA -1+ 1

I2 =L -1 + X

HTOT(I) = HTOT(I) + PMOM(I1)
TOTL(I) = TOTL(I) + PMOM(I2)
CONT INUE

TOTKE = ZRO

DO 20 N=1,NB

LtoU = LOCU(N)

L = LOCU(N+NP)

ENGPE(N) = ZRO

LE = LENU(N+NR)

LEU = LENU(N)

IF (LE .EQ. O) GO T0O 22

CALL MULT3 (AK(1414N)oY(LO)sWVoLELLE,1,KMy1,1)
CALL MULT3 (Y(LO)yWVSENGPE(N)Ys13LE319142,91)
ENGPEIN) = ENGPE(N)/TWO

CALL MULT3 (YILOU),PILOU)ENGKE(N)1,LFEU,1,1,1,1)
ENGKE(N) = ENGKE(N)/TWO

TOTKE TOTKE + ENGKE(N)

TOTYPE TOTPE + ENGPE(N)

TOTENG = TOTKE « TOTPE

ATOTL = DSQRT(TOTL(1)%%2 + TOTL(2)*%2 + TOTL(3)%%2)
AHTOT = DSQORT(HTOT(1)%%2 + HTOT(2)%%2 + HTOT{(3)%x%2)

RE TURN
END

002765
002766
002767
002768
002769
002770
002771
002772
002772
002774
002775
002776
0027717
002778
002779
002780
002781
002782
002783
002784
002785
002786
002787
002788
002789
0n2 790
002791
002792
002793
002794
002795
002796
002797
002798
002799
0028200
002801
002802




T4

[HOG 4P EQADD ~-002803
[FORLIS EQADD -002804
COMPILER (XM=1), (EQUIV=CMN) —-002805
SUBROUTINE EQADD 002806
IMPLICIT DOUBLE PRECISION (A-H,0-2) -002807

c 002808
COMMON /BHBSRD/ 002809

* BH{65 12, 914BS(6912,10),R0OL(343y 5),D0L(3, 5) 202810
COMMON /DNAUX / ‘ 002811

* NAUX 002812
COMMON /MAXMUM/ 002813

* NBMAX yNHMAX ¢ NSPMAX ¢ NMWMA X yNMWBCD ; NMDBOD KMU, KY KU 002814
COMMON /SPECIF/ 002815

* BETAH(G6, S)4BETAHD(6, 5),AMO(2, 5),RH(3,3,24),RS(3,3,20), 1602816

* D139 28)4DS{3,20),IMO(3,s SI,NMOW(5,y 5}, IFTSMW(10), 1702817

* NByNH o NSPTyNOFMOJNDELTA, ITOPOL(2y S5)IRGFLX{ 5), IHDATA(7, 5), 1802818

* LOCU(12)4,LENUL12)yNUNBETAJNLAM,NEQ 1902819
COMMON /VECTOR/ 002820

* Y{(250),YDT(250) 2002821

C 002822
NAUX = 6 002823

LDEL = LOCU(2%NB+2) -~ 1 002824

ACCN = 57.2958D00 002825
YDTINEQ+1) = ACON*ROL(34241)/ROL(343,1) 002826
YOTINEQ+2® = —ACON®*ROL(341,51)/R0OL{(343,1) 002827
YOTINEQ+3)y = ACON*ROL(24+1,41)/R0LE2,2,41) 002828
YOTI(NEQ+4) = YILDEL+2) 002829
YOT(NEQ+5) = Y(LDEL+4) 002830
YDTINEQ+6) = Y(LDEL+6) 002831
RETURN : 002832

END 002833

ARG




{HDG,P EXTOR

[FOR,IS EXTOR
COMPILER (XM=1), (EQUIV=CMN)
SUBROUTINE EXTOR (TEX.ISPN,NTEX)
IMPLICIT DOUBLE PRECISION (A-H,0-2)
DIMENSION TEX{641)y ISPN(1)

COMMON /MAXMUM/
NBMAX yNHMAX sNSPMAX NMUMAX NMWBCD o NMDBOD y KMU o KY 4 KU

COMMON /SPECIF/
BETAH(6¢ S5),BETAHD{6, 5) yAMOL2, 5) RH{33,24)4RS(343,20),
DHU3,28)4DS{3,20),IMO(3, 5),NMOWI(S, 5),IFTSMW(10),

*

* % % #

LOCUC12) 4 LENU(12) 4MUSNBETAJNLAMGNEQ
COMMON /VECTOR/
Y(250),YDT(250)

*

c

DATA I1ST 7 0 /7
c
CCC ESTARLISH THE EXTERNAL FORCE/TORQUE (6-LONG VECTOR) AND NUMBER
CCC THE CORRESPONDING SENSCR POINTS. ALSO ESTABLISH THF NUMBER OF
CCC SIX—LONG VECTORS {(NTEX).
C

IF (I1ST .€Q. 1) GO T 5

INsT =1

DO 10 I=1,6

DC 10 J=14NSPMAX

10 TEX{ILS) = 0.D O

5 NTEX = 0

RETURN
END

5

NByNH JNSPT,NOFMOSNDELTA, ITOPOL (2, 5),IRGFLX( 5),IHDATA(T7, 5),

-002834
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002843
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1802846
1902847
002848
2002849
002850
002851
002852
002853
002854
002855
002856
002857
002858
002859
002860
002861
002862
002863
002864
002865
002866
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[HDG,P

FETCH

[FOR,IS FETCH

s NaNaNaNaNal

(m}

10

11

20

COMPILER (XM=1), (EQUIV=CMN])

SUBRDUTINE FETCH(NTAPE JNRECN ¢NRECO A sNRAJNCAJKRA)

IMPLICIT DOUBLE PRECISION(A-H,0-2)

FETCH MATRIX FROM NTAPE — ASSUMED WRITTEN BY ROWS

WHERE MRECN
NRECO
A

[}

DIMENSION A(KRA,1)
IF(NRECN — NRECO) 1,2,3

REWIND NTAPE

NSKIP = NRECN -~ 1
IFINSKIP .¥Qa. 0) GO TO 20
DO 10 K=14NEKIP
READ(NTAPE) DUM

GC TO 20

BACKSPACE NTAPE
GO 70O 20

NSKIP = NRECN - NRECO - 1
IF (NSKIP .FO. 0) GO YO 20
DC 11 K=1,NSKIP
READ(NTAPE) DUM

GO T0 20

NRECO = NRFCN

v

READINTAPE) ((A(TyJ)9J=14NCA),I=1+NRA)

RE TURN
END

INPUT RECCRD NUMBER DESIRED
QUTPUT RECORD NUMBER FETCHED
ARRAY WHERE RECCRD STORED

{NRAJNCA)

76
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[HDG,P
{FOR,I

15

20

17

30
25
10

40

FINDT
S FINDT
COMPILER (XM=1), (EQUIV=CMN)
SUBROUTINE FINDT (CoMCNyNXyNSyToNRET,KCsKT)
IMPLICIT DOUBLE PRECISION{A-H,0-2)
DIMENSION C(KC,y1), TIKT,1)
DIMENSION IVEC(107)y JVEC(107)

DATA EPS 4, NOT / 1.D-15, 6 /
FORMAT (/77 S5X336HSUBROUTINE FIND TERMINATED, SING. AT

DO 5 I=1,NX
JVEC(I) = 1

DO 10 L=1,NCN

JBIG = 1

A = DABS{C(L,1))

DO 15 J=2,NS

AT = DABS(C(L.J))

IF (AT .1LT. &) GO TD 15
A = AT

JBIG =

CONTINUE

IVEC(L) = —~JBIG
JVECU(JBIG) = ©

IF (A .GT. EPS) GO TO 20
WRITE (NCT,1001) L

sToP

CONTINUE

CLJUBIG = CIL,JBIG)

DO 17 J=1,NX

ClLsJd) = CILJ)I/CLIEIG
DO 25 I=1,NCN

F = ClI,JB1G)

IF (Y .EQ. L) GO TC 25
DO 30 J=1yNX

ClIoJ) = CUI4J) — F2CIL,J).
CONTINUE

CONTINUE

NVAL = 0

DO 40 I=1,NX

JF (JVEC(I) .EQ. O GO TO 40
NVAL = NVAL + 1

JVEC(I) = NVAL

CONTINUE

NRET = NX — NCN
CALL ZERD (T oNRET4NRET,KT)
CALL REVADD 11.D09CyIVEC,IVEC 9 ToNCNyNXyNRET JNRET 3KC 4KT)

15)

7
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50

DO 50 I=1,NX
IF (JVEC(I) .EQ. O) GO TO 50
NR = JVEC(I)

T(IWNR) =
CONTINUE

RE TURN
END

1.00
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[(HDG,
[FOR,

20¢%

207

210

P FINDU
IS FINDU

COMPILER {XM=1), (EQUIV=CMN)
SUBROUTINE FINDU (IFLAG)

IMPLICIT DOUBLE PRECISION(A-H,0-Z)

DIMENSION TCON{30}s IVEC(30)+JCON{ 65),R(30)

COMMON /AMUBW /
* AMU(15+15y 5)4,BW(30, 65)
COMMON /BHESRD/

* BH{65129 9)4yBS(6412,10),ROL (3434 5),D0L(3, 5)

COMMON /NUMBRS/
ZRO +ONF s TWO o TRES
COMMON /SPECIF/

LA N N

LOCUC12) 4LENU(12) ¢NUWWBETAJNLAMSNEQ
COMMON /TIMESS/
STARTT+PELTAT ¢ THENDT ,TMST
COMMON /VECTOR/
* Y{(250}),YDT(250)
COMMON /VINDEP/
* INDEP (250)

*

DATA EPSHNOT / 1.D-06, &/

IF (IFLAG .EQ. 2) GO TO 100
IF (JFLAG .EQ. 1) GC TO 110
NCN = 6%NH

DO 205 L=1,NCN

TVEC(L) = O

ICONIL) = 1

DO 207 J=1,NU

JCON{J) = O

DO 210 N=1Y,NB

JU = LOCUIN) - 1

JRNG = 6

IF (NH .GT. NB) JURNG = 6 + IRGFLXIN)
DO 210 J=1 ,J8NG

JCON (JU+J) = 1

NR =0

DO 215 J=1,NH

DO 215 I=1,6

IPl =T + 1

NR = NR + 1

RINR) = RETAHD (I, J)

IF (THDATA(IP],J) .EQ. 1) R{NR)
IF (IHDATA(IP1,J) .EQ. 2) R{NR)

ZRO
ADT(NR,T)

BETAH (69 5)BETAHD(6,y 5) yAMD(2, 5)9RH(343424),RS(3,3,201),
DHE2,28)4,DS5(2,20),IMO(3; 5),NHOW(S5, 5),IFTSMW(10]),
NB,MH JNSPTNOFMOJNDELTA, ITOPOLL2y 5)yIRGFLX( S5)sIHDATA(7,y S5),
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-002963
~-002964
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002966
-002967
002968
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002970
002971
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on2973
202974
002975
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002982
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003010
003011
003012




215

110
220
221

225
100

230
150

310

315

325

330
320

BETAHD(I,J) = R(INR)
CONTINUE

GO 70 150

DO 220 L=1,NCN
IVEC(L) = O
JICON(L) = O
DO 221 J
INDEP(J)
NR =0
DO 225 J=1,NH

DO 225 I=2,7

NR = NR + 1

ICON(NR) = IHDATA(I,J)

CONTINUE

DO 230 L=1,NCN

IF (ICON(L) .EQ. O) GO TO 230

IF {ICONIL) .EQ. 1) RiL) ZR0

IF (ICON(L) .EQ. 2) R(L) ADT(L,T)
CONTINUE

1,.NU
1

DO 310 I=1,NCN

D0 310 J=1,NU
BW(I,J) = ZRO

LEQ = 6 + IRGFLX(1)
D0 315 I=1,6

00 315 J=1,1LEQ

BN (T4J) = BH(IJ,.1)

DO 320 L=24NH

LQ = 2%L - 2

LP = LO + 1

NOBQ = ITOPOL(1,L)
NOBP = ITOPOL{2,L}

LH = 6%(L-1)

L8Q LOCU (NDBQ) - 1
LBP LOCU (NOBP) - 1
LEQ 6 + IRGFLX(NOBQ)
LEP 6 + IRGFLX{INOCBP)
DO 325 I=1,6
DO 325 J=1,LEQ
BW(I+LH,3+LBQ)
DO 330 I=1,4+6
DO 330 J=1,LEP
AW (I+LH,J+LEBP)
CONTINUE

nunn

BH(I,J,LQ)

BH{I,JoLP)

DO 10 L=24NCN
IF (ICON(L) .EQ. 0) GC 7O 10
IF (IFLAG .LT. 2) GO TO 400
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003013
003014
003015
003016
003017
003018
003019
-003020
-003021
003022
003023
003024
003025
003026
003027
003028
003029
003030
003031
003032
003033
003034
003035
003036
003037
003038
003039
003040
003041
003042
003043
003044
003045
003046
003047
003048
003049
003050
003051
005052
003053
003054
003055
002056
003057
003058
003059
003060
003061
003062

R




400

15

410

17

30

25
10

45
40

50

990
1001

JBIG = IVECI(L)

A = DABS(BWI(L.JBIG))

GO TO 410

JBIG = O

A = ZRQ

DO 15 J=1,NU

IF (JCON(J) .EQ. O) 0 TO 15
AT = DABS(BW(L,J))

IF (AT .LT. A) GO 7O 15

A = AT

JBIG = J

CONTINUE

IVECIL) = JBIG

IF (A .LE. EPS) GO TOC 999

F = BW(L,JBIG)

DO 17 J=1,NU

BWILyJ) = BWI(L.J)}/F

R(L) = RILI/F

BW(L,JBIG) = ONE

D0 25 I=1,NCN

IF (T .EQ. L. «OR. ICON(I) .EQ. O) GO TO 25
F = BWITLJPIG)

DO 30 J=1,NU

BW(IsJ) = BW(IeJd) — FPBWI(L,J)
R({I) = R{I} — F*R(L)
EW(1,JBIG) = ZRO

CONTINUE

CONTINUE

DO 35 L=1,MCN

LU = IVEC(L)

IF (LU .EQ. 0) GC TO 35
Y{LU) = ZRO

CONT INUE

DO 4G L=1,NCN

TF (ICCN(IL) .EQ. 0) GO TO 40
DO 45 J=1,NU

RIL) = RIL} — BW(L,J)*Y(J)
CONT INUE

DO 50 L=1,NCN

LU = IVEC(L)

IF (LU .EQ. O) GC TO SO

IF (IFLAG .EQ. 1) INDEPILU) = O
Y(LU) = R{L)

CONT INUE

RE TURN
WRITE (NOT,1001)
FORMAT (1H1,25HSINGULAR EQUATIONS, FINDU)
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003063
003064
003065
003066
003067
003068
003069
003070
003071
003072
003073
003074
003075
003076
003077
003078
003079
0030E0
003081
003082
003083
002084
003085
003086
003087
003088
002089
003090
0030°1
0032092
003093
002094
002095
003096
003097
0020098
003099
003100
003101
003102
003103
002104
003105
002106
003107
002108
003109
003110
002111
003112
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003113

sToP

003114
003115

END




{HDG,P
(FOR,1

wN

FIT
S FIT
COMPILER (XM=1), (EQUI¥=CMN)
SUBROUTINE FIT(NyARRAY,SLOPE)
DOUBLE PRECISION Y,oSUKY,SUMI1Y,DLOG10,SLOPE,ARRAY(100)

M=0

ISUM=0

ISQSUM=0

SUMY=0.D0
SUMIY=0.D0

DO 4 I=1,N
IF(ARRAY(TI })1,4,2
Y=DLOG10(—ARRAY(I))
GO T0 3
Y=DLOGI1O{ARRAY(I)}
M=M+1

ISUM=ISUM+ 1
ISQSUM=ISQSUM+I*]
SUMY=SUMY+Y
SUMIY=SUMT Y+ IxY
CONTINUE
SLOPE=(MASUMIY-ISUMSUMY) /(MXISQSUM-ISUMRISUM)
RE TURN

END
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~-003116
-003117
-003118
003119
-003120
003121
003122
003123
003124
003125
003126
003127
003128
003129
003130
003131
002132
003133
003134
003135
003136
003137
003138
003129
003140
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(HDG,P FORMR -003141
[FOR,IS FORMB -003142
COMPILER (XM=1), (EQUIV=CMN) -003143
SUBROUTINE FORMB (KRy KCy RLRT, CMPR, FBR, FBC) 003144
IMPLICIT DOUBLE PRECISION(A-H,0-2) —003145
CFORMB FACTORED FORM TIME CONSTANTSy, DAMPING AND FREQUENCY 003146
C CALLING SFQUENCE FOR SUBROUTINE FORMB IS AS FOLLOWS 003147
C CALL FORMB (KR, KC, RLRT, CMPR, FER, FBC) 003148
c KR —— COUNT OF REAL ROOTS, MAY OR MAY NOT INCLUDE ZERQOS. 003149
C KC -- COUNT OF THF COMPLEX PAIRS OF ROOTS, 003150
c RLRT == STORAGE BLOCK CONTAING ALL REAL ROOTS. 003151
C CMPR — STORAGE BLOCK CONTAINING COMPLEX PAIRS OF ROOTS 003152
o FBC — FORM B COMPLEX PATIR BLOCK (OUTPUT FRMOM ROUTINE) 003153
c FBR —— FORM 8 REAL ROOT BLOCK (CUTPUT FROM ROUTINE) 003154
c 003155
DIMENSION RLRT{(1),CMPR{1),FBR(1)},FBC(1) ) 003156

c 003157
IF (KR} 140, 140, 100 003158

100 DO 130 L = 1.KR 003159
IF (RLRT(L)) 120, 1104 120 002160

110 FBR(L) = 0.0 003161
G0 Y0 130 003162

120 FER(L) = =1.D0O/ RLRT(L) 003163
120 CONTINUE : 003164
140 IF (KC) 170, 170, 150 003165
150 KK = 2*KC 003166
DO 160 L = 2,KK,2 003167
FEBCIL) = DSQRT(CMPR(L~1)%%2 + CMPR(L)}**2) 003168

160 FBCIL-1) = ~CMPR(L-1)/FBC(L) 003169
170 RETURN 003170

- END 003171




[HDG,P
[FOR, I

*

15

5

20

17

30
25
10

GAUSSI
s GAUSSI
COMPILER (XM=1),(EQUIV=CMN)
SUBROUTINE GAUSSI (AyRyNyKAR)
IMPLICIT DOUBLE PRECISICN(A-H,0-2)
DIMENSION A(KAR,1), R(KAR,1}), IVEC(150)

COMMON /DRATIO/
IFLY, IFL2,DRVEC(150)

DATA EPS,NOT / 1.D-06, 67 :
FORMAT (5X y30HMATRIX SINGULAR IN GAUSSI AT o IS)

DO 5 I=1,N
DC 7 J=1,N.
]

A
-~
-t
-
e
o
nn

DO 10 L=1,N

JBIG = 1

Al = DABS(A(L,1))

DO 15 J=2,N

A2 = DABS(A(L,J))

IF (A2 .LT. Al) GO TO 15
Al = A2

JBIG = J

CONTINUE

IVEC(L) = JBIG

IF (Al .GT. EPS) GO TC 20
IF (IFL1 .EQ. C) GC YO 75
IFL2 = 1

GO TO 100

WRITE (NOTL10601) L

sTOP

CONTINUE

ALJBIG = A(L,JBRIG)
DRVECIL) = ALJRIG

DO 17 J=14N

AlLyJd) = ATLJI/ALIBIG
RILyJ) = RUILJII/ZALIRIG
DO 25 I=14N

AIJBIG = A(Y4JEIG)

IF (I .EQ. L) GO TC 25
00 30 J=1,4N

AlT4Jd) = A(T4J) ~ ATIJIBIG*A(L,J)
R(XyJ) = RAY,,J) — ATIRIG*RIL,J)
CONT INUE

CONTINUE

DO 40 I=1,N
JR = JIVEC(T)
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-003172
-003173
-003174
003175
-003176
5903177
003178
10003179
003180
003181
003182
003183
003184
003185
003186
003187
003188
003189
003190
002191
003192
003193
003194
003195
003196
003197
003198
003199
002200
003201
003202
003203
003204
003205
003206
003207
003208
003209
003210
003211
003212
003213
003214
003215
002216
003217
003218
003219
003220
003221




40

50

120
110

100

DO 40 J=14N

A(IR,y J) = RI(I,J)

DO 50 J=1eN

DO 50 J=1eN

R(IeJ) = AlILJ)

SN = 1.0D0

DO 110 L = 1N

DO 120 J = 14N

IF(IVEC(J)Y .EQ. L) GO TO 110
IFULIVEC(J) .GT,. L) SN = -SN
CONTINUE

CONTINUE

DRVEC(1) = SN*DRVEC(1)

IFL1 =0
RETURN
END
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003238




(HDG,P
[FOR,IS

87

GETBMB
GETBMB

COMPILER ( XM=1), {EQUIV=CMN)

sus

ROUTINE GETBRMB

IMPLICIT DNUBLE PRECISION(A-H,0-Z})

»

% * * %

COMMON /AMUBW /
AMU{15,15, 5) 4BWI(30, 65}
COMMON /BHRSRD/
BH(6912, 9)9sBS(69125,10),ROL{343, 5),D0L(3,y 5)
COMMON /IVCONS/
IV(6y 5)
COMMON /MAXMUM/
NBMAX.sNHMAX yNSPMAX yNMWMA X s NMWEBCD y NMDB OD yKMU 5 KY 4 KU
COMMON /NUMBRS/
ZRO,ONE y TWO» TRES
COMMON /SPECIF/
BETAH (6, 5)¢BFTAHD(6, 5) yAMO(2, 5) yRH(3,3,24),RS(3,3,20),
DH(3,528)yDS(3,20),IMO(3, 5),NMOW(5, 5),IFTSMW(10),
NByNH N SPT,NOFMOL,NDEL TAy ITOPOLU2, S)sIRGFLX{ 5)9IHDATA(7: 5),
LOCU( 12 ) yLENY (12 NyKU yNBETANLAM,NEQ

DIMENSION BMB(30,30),BMI6,15, 9), ITOP( 5, 5),WR(12)
EQUIVALENCE (BW(1),BMB(1)), (BW( 901),BM(1))

DATA I1ST 7 0 /

IF

(I1ST .EQ. 1) GO TO 100

I1ST =1

De
DpC

S ITOP(T,J)
ITOP(1,1)

5 I=1 'NH
5 J=1,NR

'
- O

DO 3 I=1,6

oo
3 1Ivt

3 J=19NH
I’\', = 0

IC = 0

DO

7 J=1 oNH

DO 7 I=1,6

ir1
IF
1C
it

= J + 1
(IHDATA(IP1,J) .EQ. O) GO 10 7
= JC + 1
I.0) = IC

T CONTINUE

Do
Lo
Le
NQ
NP

10 L=2,NH
= 2% - 2
= L0+ 1
= ITOPCL{1,L)
1TOPOL(2,L)

"

ITOP(L«NQ) = LQ

-003239
~-003240
—-003241
003242
-003243
003244
003245
103246
003247
203248
003249
903250
003251
003252
003253
003254
003255
1603256
1703257
1803258
1903259
003260
8203261
7703262
003263
003264
003265
003266
003267
003268
003269
003270
003271
003272
003273
003274
003275
003276
003277
003278
003279
003280
003281
003282
003283
003284
003285
003286
003287
003288




88

10 ITOP({LyNP) = LP 003289

c 003290
100 LEQ = 6 + IRGFLX(1) 003291
LMO = LENU(1) 003292

CALL MLTSR  (BHyAMUyBM4LEQ,LMQy1,IV,KMU) 003293

C S 003294
DO 20 L=2,NH 003295

NOBQ = ITOPOL{1,L) 003296

NOBP = 1TOPOL(2,L) 003297

LEQ = IRGFLX(NCRBQ) + & 003298

LEP = IRGFLX(NQCBP) + 6 002299

LMQ = LENU(NOBQ) < 003300

LMP = LENU(NOBP) 003301

tQ = 2*L - 2 003302

P = 1Q + 1 002303

CALL MLTSR (BH{1919lQ)sAMU(LY o1 ,NOBQ)oBM(1515LQ)sLFQoLMQyLyIVeKMU) 003304
CALL MLTSR (BH{19Y9LP)yAMU(L,1,NOBP)oBM(151,LP) LEP L MP,L,TV,KMU) 003305

20 CONTINUE 003306
c 0033qQ7
DO 25 I=1,NLAM 003208

DO 25 J=1,NLAM 003309

25 BMB(I,J) = 2RO 003310
C 003311
DO 30 N=1,NE 003312

LE = IRGFLX(N) + 6 003213

DO 35 L=1,NH 003314

IF (ITOP(L,N) .EQ. O) GO TO 35 003315

DO 40 I=L,NH 003316

IF (ITOPUIN? .EQ. O) GO TO 40 003317
LBM = ITOP (L,N) A 003318
LBY = ITOP (1,N) : 003319

DO 50 M=1,6 ' 003220

ML = IV(MyL) 003321

IF (ML .EQ. O) GO TO SO 003322

DO 55 K=1,LE 003323

55 WRIK) = BM(M,X,LBM) 003324
DO 60 J=1,46 003325

JI = IV(J,T) 003326

IF (JI .LT. ML) GO TO 60 003327

S = IR0 - , 003328

DO 65 K=1,LE 003329

65 S = S ¢+ WRIK)*BH(J,K¢LBT) 003330
BMB(ML,JI) = BMB(ML,JI) + S 003331

60 CONTINUE 003332
50 CONTINUE : 003333
40 CONTINUE 003334
35 CONTINUE 003335
30 CONTINUE 003336
c 003337

RE TURN 003338




003339

89

END
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[HDG,P GMISC ~003340
[FORLIS GMISC -003341
COMPILER (XM=1), (EQUIV=CMN) —003342
SUBROUTINE GMISC (NyLE,LO,V2) 003143
IMPLICIT DOURLE PRECISION (A-Hy0-2) -0033%4
DIMENSION V21(1) 003345

c 003346
COMMON /MAXMUM/ 003347

* NBMAX sMHMAX ¢ NSPMAX yNMWMA X 9 NMWBOD ¢ NNMDBOD ¢KMU 4 KY 4 KU 003348
COMMON /SPECIF/ 003349

* BETAH(6, 5),BETAHDI(6,y 5)yAMO(2y 5)yRiH(393,924)4RS(3,3,20), 1603350

* DH{3,28),DS(3,20),IMO(3, 5),NMOW(S, 5),IFTSMH{10]), 1703351

* NByNH 4NSP T, NOFMOJNDELTA, ITOPOL(2y 5)yIRGFLX{ 5)s IHDATA(7, 5}, 1803352

* LOCUC{12)4LENU(12) yNUJNBETAJNLAM NEQ 1903353
COMMON /VECTOR/ 002354

* Y(250),YDT(250) 2003355

C 003356
DATA I1ST 7 O / 003357

c : 003358
ccc USER SUPPLIED SUBROUTINE TCO CREAT MISC. CONTRIBUTIONS TO R.H,.S. 003359
ccc INCLUDING THE THERMAL GRADIENT ENVIRONMENT,. 003360
C 003361
IF (I1ST .FQ. 1) GO TO 5 003262

I1ST =1 : 003363

c 003364
S CONTINUE 003365
LOM1 = L0 - 1 003366

DN 10 J=1,LE 003367

10 V2(I) = Y{LOM]1 + I) - 0.D O 003368

c 003369
RE TURN 003370

END 003371




fHDG,

p

GRVGRD

{FDR,IS GRVGRD

i

* % » *

#*

*

LR N

COMPILER (XM=1), {EQUIV=CMN)
SUBROUTINE GRVGRD (GGV)

IMPLICIT DOUBLE PRECISION(A-H,0-2)
DIMENSION GGVI(1)

COMMON /AMUBW /
AMU(15,15, 5),8W(30, 65)
COMMON /BHBSRD/
BH{6912y 9)},8S(5,12,10),ROL(3,3, 5),D0LI3, 5)
COMMON /GGDATA/
GAMGI (2 ) 4 GMAG 4RCMAG
CCMMON /GGSAVE/
GGS( 649, 5)
CCMMON /INTGRL/
AM{ 78, 5),ACOF(9, 64 5),BCOF(6y 649 51),
COF11( 649 64 5)Y.,COF22( 64 64y 5),COF331 6, 64 5} 4AK(

COF12( 69 69 5)4COF130 64 6y 5),COF231 6,5, 65 S5)yADC 6,

COFXY( 63 63y S)oCOFXZU 649 69 5)yCOFYZ{ 64 64 5)
COMMON /MAXMUM/

NBMAX oAHMAX ¢ NSPMAX yNMWMA X yNMWEOD ¢ NMDBOD ¢KMU , KY KU
COMMON /NUMBRS/

ZRO+ONE, TWO,TRES
CCMMON /SPECIF/

BETAH(6y S5),BETAHD(6y 5)9AMD(2y 5)4RH(3,3,24),RS(3,3,20),

DH{3,28)¢4DS{3420)+IM0(3, 5)4MMOW(5, 5),IFTSMWI(10),

NEyNH JNSPT,NOFMO4NDELTA, ITOPOLIZ2, S5),IRPGFLX( 5),IHDATA(7,

LOCUCI2) JLENULT2) yMULNBETANLAMGNEQ
COMMON /VECTCR/
Y{250),Y0CT{250)

DIMENSION GAMGL{3),V(3)
DATA NOT / 6/

IF (GMAG .EQ. ZRC) RETURN

IF (RCMAG .LE. ONE) GC TCO 999

DN 10 N=1,NB

LOU = LOCU(N) ~

L0 = LOCU(MN+NE)

LE = LENU(N+NSR)

CALL MULT3 (GAMGI yROL{(1419N) ¢GAMGL 31539391 93,1)
CALL MULT3 zAMU(#,IgN’vGAMGL'GGV(LOU)1313’1lKHU!l,l)
CALL MULT3 AMU 4GAMGL yV9393451,KMU,1,1)

GGVILOU ) = GMAGx®(GGV(LOU )

* 4+ TRES®{GAMGL(2)*VI(3]) - GAMGLi3)%*V(2))/RCMAG)

x®

*x

GGVILOU+1) = GMAG*{GGV(L0OU+1)

+ TRES*(GAMGL(3)*V(1) ~ GAMGL{1)*V(3))/RCMAG)
GGVILOU+2) = GMAG*(GGV(LOU+2)

+ TRES*¥(GAMGL (1)*VI2) — GAMGL(2)*V{1))/RCMAG)

91

5
5)y

S)y

-003372
-003373
=-003374
003375
-~003376
003377
003378
003379
103380
003381
203382
003383
003384
003385
303386
003387
503388
603389
703390
802391
003392
003393
003394
003395
003396
1603397
1703398
1803399
1903400
003401
2003402
003403
003404
003405
003406
43407
003408
003409
C03&10
003411
003412
003413
003414
003415
003416
003417
003418
003419
003420
003421




C

V(1) = AMU(3,54N)
V(2) = AMU (164N}
VI{3) = AMU(2 y4,4N)
S = ZRO

GCM = -cnac*muu.:{.a.m
GCR = ~GMAG/RCMAG
LOP2 = LOU + 2

DO 20 I=1,3

GGV(LOP2+41) = GCM*GAMGL(I) + GCR*V(I)

20 € = S + GAMGLIII*V(I)
S = -TRES*S%*GCR
DO 25 I=1,3

25 GGVILOP2+I) = GGV(LOP2+41) + S*GAMGL(I)

IF (LE .EQ. O) GO TO 10

LOPS = LOU + &6

V(1) = GAMGL {1)*RCMAG
VI2) = GAMGL(2)*PCMAG
V(3) = GAMGL (3)}2RCMAG
CALL MULT2

(VAMU(G, TyN) 9GOV ILOP6) 2193 9oLE 91 9XMUp 1)

CALL MULTAD (AMU(T73TeN)oYILD) yGGCVILOPE) yLEZLE»19KMU91,1)

LOPS = LCU + 5
DO 30 J=1,LE
GGV ILOPS+J) =

GCR*GGVILOPS+Y)

* + GCR*(BCOF(1,J4N) + BCOF(24J4N) + BCOF(3,J4N))/THO

30 CCNTINUE

V(1) = ONE — TWO*GAMGL{1)*GAMGL (1)
V(2) = ONE — TWO*GAMGL (2)*GAMGL(2)
VI{3) = ONE — TWOXGAMGL (3)*%GAMGL(3)

S = TRES*GMAG/(TWC*RCMAG)

DO 40 J=1,LE

GGVILOPS5+J) = GGVILOPS+Y)
+ S* (VI1)*(BCOF(1,J.N)
+ VI2)*{BCOF(24JyN)
* V2)%(BCOF (3 9JoN)

* %N NN

40 CONTINUE

10 CONTINUE
RE TURN

999 WRITE (NOT,2001)

+ GGS(Jy1eM))
+ GGS(Je24N))
+ GGS(J93,N))

+ TWORGAMGL (1 )1*GAMGLI2)*(BCOF(4,JyN) + GGCS(JeaeN) + GGS(JI9TeN))
+ TWOFGAMGL (1)%GAMGL (3 )*(BCOF(593sN) + GGCSUJ95eN) + GGS(JeE4N))
+ TWORGAMGL (2)%GAMGL (3 )* (BCOF(69JyN) + GGS{Js64N) + GGS{J424N)))

2001 FORMAT (1H1,29HRCMAG = 0.y SUBROUTINE GRVGRD)

sTOP
END
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003433
003434
003435
003436
003437
003438
003439
003440
003441
003442
003443
003444
003445
003446
003447
003448
003449
003450
003451
003452
003453
003454
003455
003456
003457
003458
003459
003460
003461
003462
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003469




o

[HDG P

INVINP

[FOR,LIS INVINP

o (o] [a¥aNeNeRel

COMPILER (XM=1).(EQUIV=CMN)
SUBROUTINE INVINP (A,R,NyKA)

TMPLICIT DOUBLE PRECISION(A~H,0-1)

E 22 2 = 2 =24

MATRIX A MUST BE SYMMETRIC, MAX N = XX

AR AR R

10

20

30

100

999
200

DIMENSION A(KA,1)sR{KA,1),CLL 1%5)
DATA EPSHNOT / 1.D-06y 6/

L =1
IF (Al1,1) .LT. EPS) GO TO 999

R{1s1) = 1.D4+00/Al1,1)

DO 100 L = 24N

Nl =L -1

D0 10 I=1,Ni

CL(YI) = 0.0+400

00 10 J=1,M1

CLII) = CLUIY + RIY,J)*A(J0L)
S = AlL,L)

DO 20 I=1,N1

S = 8 - A(T,LIXCLL])

IF {DABS(S) .LT. EPS) GO TO 999
S = 1.0400/S

DO 30 I=1,N1

v = =SxCL(1)

R{Iyel) = V

RIL,I) = R{I,L)

DD 30 J=1I,N1

R{T,d) = R(I4J) - VECLWJ)
R(J,T) = RII,4J)

RiLy,t) = €

CONTINUE

RETURN

WRITE(NCT,900) L

FORMAT(/ 55X 932HS INGULAR MATRIX IN
sTOP

END

INVINP AT L =,I5,9H STCP RUN)
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[FOR,IS KHINGE

10

16
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* *

LIE 2B N

94

KHINGE

COMPTLER (XM=1)}y (EQUIV=CMN}
SUBROUTINE KHINGE (G)

IMPLICIT DOUBLE PRECISION (A-H,0-Z)
DIMENSION G(1}

DIMENSION SK(356)4DK(396)¢HNGT(346)

COMMODN /BHEBSRD/
BH(G6y 129 9)BS(6:212410),R0L(3:3, 5),D0L (3, 5)

COMMON /CONPAR/
CNTRTA(100)

COMMON /MAXMUM/
NEMAX JNHMAX ¢NSPMAX JNMWMAX yNMWEBOD yNMDROD oK MU KY KU

COMMON /MOMENG/
Pl 65)4PMOM(30) JHTOTI3 L}, TOTLI3)+ENGKEL 5);ENGPE( 5),
TOTKE , TOTPE, TOTENG, AHTOT,ATOTL

COMMON /SPECIF/
BETAH (6 S)4BETAHD (69 5) yAMO(2y 5) sRH{393,24)9RS(393:20),
DH(3328),05(3,20)9IMO(2y S)yNMOW(S, 5)yIFTSMW{10),
NBoNH gNSPToNOFMC JNDEL TAL ITOPOLI2y S5)LIRGFLX( 53, IHDATA(T7, S}y
LOCUC 12 ), ENU(12) ¢ NUNBETASNLAMNEQ

EQUIVALENCE (CNTDTA(12),SK(1)), (CNTDTA(30},DK(1))
TOTPE = 0.D0

DO 10 L=14NH

0O 16 I=1,3

HNGT(IyL) = ~(SKITyL)*EETAH(I L) + DKUI,,L)*BETAHD(I,L))
TOTPE = TOTPE + O.5DO*SKII,LI*RETAH{I,L )**2

LEQ = IRGFLX(1) + 6

DC 15 I=1,3

F = HNGT(I,.1)

DO 16 J=1,LEQ

G(J) = 6(I) + FFEH(T . Jy1!

CONTINUE

DO 20 L=2Z,NH

NOBQ = ITAPOL(1,L)
NOBP = ITOPOL(2,L)

tQ = 2% - 2

LP =1Q + 1

LCQ = LOCU(NOBQ)} ~ 1
LOP = LOCU(NCBP) - 1
LEQ = IRGFLX(NOBQ) + 6
LEP = JIRGFLX{NCBP) + 6

DO 20 T=1,3
F = HNGT(I,.L)
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95

D0 25 J=1,LEQ 003566

LOQJ = LOQ + J 003567

25 G(LOQI) = GILOQJS) + F#BH(I,J,LQ) 003568

D0 26 J=1,LEP 003569

LOPY = LOP + J 003570

26 GILOPJ) = GILOPJ) + FABHII,J,LP) 003571
' 20 CONTINUE 003572 }
c 003573 |
RE TURN : 003574 |

END 003575
|
i
|
!
:
|
%
|
|
’ |
’ i
1
]
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|
|
|
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{FORLIS LINEAR

OO OOO

laNeNeRe Nel

[aXeNal

COMPILER (XM=1}, (EQUIV=CMN)
SUBROUTINE LINEAR (NR,NC)
IMPLICIT DOUBLE PRECISION (A-H,0-Z)

SUBROUTINE ESTABLISHES FIRST PARTIAL DERIVATIVES OF A YDOT
DESCRIBED FUNCTICNAL AT AN INITIAL STATE, Y, USING QUADRATIC
INTERPCGLATION FUNCTIONS. :

THE PARTIAL DERIVATIVE MATRIX IS WRITTEN COLUMNWISE ON UNIT Ntl.
CALLS SUEBROUTINE YOOT
COMMON /PRWORK/

* PR(250,%)
COMMON /TAPENC/
* NTAPE1,NTAPE2 +NTAPE3
COMMON /VECTOR/
* Y250 ),YDT(250C)
COMMON /VINDEP/
* INDEP (250)

COMMON /LDSIZE/Z NXyNYoNDLTAJNXSSyNB,NJQoNY2,ND2

——SUBROUTINE ARGUMENT DESCRIPTIONS———--
INPUT NUMBER OF ROWS IN PARTIAL DERIVATIVE MATRIX.
INPUT NUMBER OF COLUMNS IN PARTIAL DERIVATIVE MATRIX.

NR
NC

"on

DIMENSTION FY({250,3),2(250),ZNEW(250),1IV(250)

EQUIVALENCE (PR(Y),FY(1)}4(PRE 751),2(1)),(PR{1001),ZNEW(1))
EQUIVALENCE (INDEP(1),IV(1))

DATA NGT/ 6 /

DATA PCON,PMIN/ 1.0-0241.D-05 /7

DATA EPS1,YPS2/ 1.0-10,1.D-04 /

NU = NTAPE?2
ESTABLISH OUTPUT STIZ& OF PARTIAL DERIVATIVE MATRIX

NJQ

o
NX 4]

nn

DO 5 I=1,NF
IF (IVI(I) .NE. 0) NJO = NJQ+1
IF (I .GT. NC) GO TO 5
IF (IV(TI) .NF. 0) NX=NX+1
5 CONTINUE

REWIND NU

DO 20 I=14NR
20 FY(I,1) = YDT(I)
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30

35

50

60

70

80

9¢

DO 200 L=1,NC

YF (IVIL) .FQ. O) GC TC 200
DY = PCON * Y(L)

IF (DY .t7. PMIN) DY = PMIN

YY = Y(L)
Y(L) = Y(L) + DY
CALL YDOT
Y(L) = YY

DO 30 I=1,4NR
FY{(I,3) = YDTLI)

YY = Y{L)
Y(L) = Y(L) + 0.5D0 * DY
CALL YDO7
Y{L) = YY

DO 35 I=14NR
FY{I42) = YDT(I)

DO 50 I=14NR

El = -23.D0 * FY{I,1) + 4.D0 *FY(I,2) - FY{I,3)
Z{I) = E1 7 DY

IF (DABS({Z(I)) .LV. EPSY) (1) = 0.D00
CONTINUE

ITR = ©

DY = 0.5D02DY

DO 70 Y=1,NR
FY(I,43) = FY(I,2)

YY = Y{L)
Y{L) = Y{L) + 0.5D0 * DY
CALL YDOT
Y(L) = vY

DC 80 I=14NR
FY(I,2) = YDT(I)

DO 90 I=1,XR

El = =3.D0 * FY(I,1) + 4.D0 * FY(I42) — FY(I,3)
INEW(I) = E1/DVY

IF (DABS(ZNEW(I)) .LT. EPS1) ZNEW(I) = 0.DO
CONTINUE

DO 100 I=1,NFP

IF (IV(1) .EQ. 0) GO TC 100
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DN = DABSI{ZII))
DN1 = DABS(ZNEW(I))

IF (DN1 .GT. DN) DN = DN1
If (DN .LT. EPS1) GO TO 100
Gl = DABS(ZNEW(T) - Z{I})/ DN

IF (Gl .LE. EPS2) GO TO 100

ITR = ITR + 1
IF (ITR .GT. 30) GO TO 999
DC 95 J=1,NR
95 ZU{J) = INEW(J)
GO TO 60
100 CONTINUE

COMPLETION OF THE DC 100 LOOP INDICATES WE HAVE ACCEPTED

INEW(T) ’I':l’NR -
NOW PACK PARTIAL DERIVATIVES INTC A NJO LONG VECTOR.

J=0
DO 110 I=1,NR
TF (Ivil) .FQ.0) GO TO 110
J=J+1
INEW(JS) = ZINEWI(I)
110 CONTINUE

WRITE (NU) (ZNEW(J),J=1,NJQ)

200 CONTINUE
RE TURN

999 WRITE (NOT 42001) I4LDYZ(T),ZNEW(I)

2001 FORMAT (1H14//77+20X,
* 36HSUBROUTINE LINEAR FAILED TO CONVERGE /420X,
* 28HIN 30 ITERATIONS ON ELEMENT +/,10X,

*4HT = 9139/+10X,
FLH) = TR/ 10X919HLAST Y INCREMENT = 4D12.4,//,10%,
*THZ = D12 49/,10X%,
*THINEW = N1Z2.4)

sTop

END
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{HDG,P LPLTWR

[FOR,1S LPLTWR
COMPILER (XM=1), (EQUIV=CMN)
SUBROUTINE LPLTWR
INPLICIT DOUBLE PRECISION(A-H,0-2)

C
C SUBROUTINE WRITES TAPE NUT3 FOR PLOTTING.
c
COMMON /LDSIZE/
2 ' NRs NY, NDLTAy NXSS, NBy NJQ, NY2, ND2
CCMMON /TAPEND/
4 NUT1, NUT2, NUT3
COMMON /VECTOR/
E . Y (250)y YD (250)
COMMON /TIMESS/
G - ST, DTy, Ty ET, TMST
COMMON /PLTDTA/
| NRPLOT,NCPLOT
DATA I1ST 7 0 /
IF (I1ST .NE. O) GO 70 S5
T1ST = 1
REWIND NUT3
NRPLOT = O
NCPLOT = 2*NX + 1
5 NRPLOT = NRPLOT + 1
WRITE (NUT3) Te(YDUI)oI=1yNX) g (Y{I)yeI=1,NX)
C

RE TURN
END
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{FOR,IS LPRNT

[aNaEal

c

SUR

E

G

PRI

11

LPRNT

COMPILER (XM=1),{EQUIV=CMN)
SUBROUTINE LFPRNT
IMPLICIT DOUBLE PRECISION(A-H,0-~2)

ROUTINE PRINTS QUT RESULTS OF LINEARIZED TIME RESPONSE.

CCMMON /VECTOR/
Y {250), YD (250)
COMMON /LDSIZE/ NXNY,NDLTASNXSSyNBy,NJQ,NY2,ND2
COMMON /TIMESS/
STy DTy Ty ETy TMST
DATA NQOT/ & /
DATA 1187/ O 7

IF (T1ST .NE. 0) GO TO 5
I1ST = 1

NT OUT DATA AT START,.
CALL PAGEHD

WRITE (NCT,11)
FORMAT (//7/730X+24HL INEARIZED TIME RESPONSE /

* 32X924H GENERAL INFORMATION 77)

12
%
*
%

101

102

* %N

103

WRITE (NCT,12) SToDT,H,ET

FORMAT (//730Xy26HINTEGRATION PARAMETERS ARE //
30X+ 13HSTART TIME D12.5¢/
30X+ 13HDELTA TIME D12.54/»
30X ¢ 13HEND TIME DY2.5)

[LI 1}

Ly 1

Lx LY+NY2
LO=LX+NXSS
LE=LD+ND2

CONTINUE

CALL PAGEHD

WRITE (NOT,101) T

FORMAT  (/5X 9 18HSIMULATYION TIME = D12,.5)

WRITE (NOT,102) NY2,NXSS,ND2,N8B

FORMAT (/30X +30HNUMBER OF PLANT VARIABLES = IS5,
/720X y30HNUMBER OF SENSCR SIGNALS = IS5,
/30X y30HNUMBER OF CONTROL VARIABLES I5,
/30X s30HNUMBER OF CONTROL TORQUES I5)

WRITE (NOT,103)
FORMAT (//20X,29HSTATE VECTOR TIME DERIVATIVES /)
CALL WRITES (YD,1,NX,y1)
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108

109

110

111

112

WRITE (NOT,104)
FORMAT (/20X4,12HSTATE VECTOR /)
CALL WRITES (Y ,1,NX,1)

WRITE (NOT,105)
FORMAT {/20X y20HPLANT VARIABLE RATES )
CALL WRITES (YDy14NY2,1)

WRITE (NOT,106)
FORMAT (//20X,19HSENSOR SIGNAL RATES)
CALL WRITES (YD(LX)e1,NXSSy1)

WRITE (NOT,107)
FORMAT (//720X422HCONTROL VARIABLE RATES)
CALL WRITES (YD(LD),y1,ND2,1)

WRITE (NOT,108)
FORMAT (//20X,19HTORQUE SYSTEM RATES)
CALL WRITES (YD(LB)y14NB,1)

WRITE (NOT,109)
FORMATY (//720X,20HPLANT VARIABLE STATE)
CALL WRITES (Y,1,NY2,1)

WRITE (NOT,110)
FORMAT (/720X 19HSENSOR SIGNAL STATE)
CALL WRPITES (YILX),1,NXSS,1)

WRITE (NOT,111)
FORMAT (//20X,22HCONTROL VARIABLE STATE)
CALL WRITES (Y(LD),1,ND2,1)

WRITE (NCT,112) .
FORMAT (//720X4,19HTORQUE SYSTEM STATE)
CALL WRITES (Y(LB),1,NB,1]}

RETURN
END
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LTPROL

[FORLIS LTCRQL

10

COMPILER (¥M=1), (EQUIV=CMN)
SUBROUITINE LTORQL (VTCRQ)
IMPLICYY DCUBLE PRECISION(A-H,C-Z)

DIMENSTON VTORQ(1)
COMMON /KDSIZE/S

KRy KRT, KRXy KV1,
COMMON /VECTCR/

Y (250)y YD (250)

COMMON /TIMESS/

3 STy DTy Ty ETy TMST

DATA 118770/

TLMT = 10.00%D7

IF (11ST .NE. O) GCQ TO 10
IF (T «GT. TLMT) I1ST = 1
CALL ZERO (VTCRQy19KVXs1)
VICRQ(34) 1.00
VTORQ(35) 1.00 -

RETURN

CONTINUE

CALL ZERC (VTORQy1,4KVXyel)
RETURN

END

nn
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[HDG,P LTRESP

[FORLIS LTRESP
COMPILER {XM=1), (EQUIV=CMN)
SUBRCUTINE LTRESP
IMPLICIT DOUBLE PRECISION(A-H,0-Z)

C
C SUBROUTINE SGLVES FOR THE LINEARIZED TIME RESPONSE.
C TECHNIQUE USES A RUNGE KUTTA STARTER AND AN ADAMS CORRECTOR
C RECURRSIVF FORMULA FOR THE TIME SCLUTION.
C
COMMON /KDSIZE/
1 KRy KRTy KRXs KV1y KV2, KVX
CEMMON /LDSTIZEZ
7 ] . NXs NYy, NDLTA, NXSS, NB, NJQ, NY2, ND2
COMMON /TAPENC/
4 NUT1, NUTZ2, NUT3
COMMOCN /MI SCNO/
5 NOPRNT, NOPLOCT
COMMON 7/  LV1 /
c Vi ( 50)y V2 ( 50)y, V3 ( 50)
COMMON /VECTOR/
E Y (250}, YD (250)
COMMON /LWORK1/
F W1l SOy 501, W2( 50, 50)
COMMON /TIMESS/ ;
G STy DTy Ty ET, TMST
c
C ASSUMES THAT W1 = A% CON ENTRY,.
C UNIT NUT3 WILL BE WRITTEN FCR PLOTTING
C
DIMENSION PRK{4), YDS(250+43)y YS(250)
c
C STORE Y* IN YS, THEN ZERC Y.
DC 20 I=19NX
YS(1) = Y(1)
20 Y(I) = 0.D0
PRK(1) = 0.5D0 .
PRK{2) = 1.D0 — DSERT(0.5D0)
PRK{3}) = 1.00 + DSQRT(0.5D0)
PRK(4) = 0.5D0
c
NT = 0
T =87
TMST = 0.DO
IPRNT = 0
IPLOT = 0O
C
REWIND NUT3
c

WRITE (YUT3) ((W1(1,J)s1=1,KR}4J=1,KR)
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10

REWIND NUT2
CON = 3.00 * DT/8.D0

DO 30 I=1sNX

PO 30 J=1.NX

Wil(I,J) = ~CON*W1(1,J)

IF (J <EQe I) WI(IsJ) = 1.4W1(I1,4J)
CONTINUE

CALL GAUSST (W1,W2,NX4KR)
READ (NUT3) ((W1(I,J)s1=14KPR}yJI=1,4KR)
REWIND NUT3

CALL ZERO (V1,14NX,1)
CALL LTORQL iV2)
CALL YDOTL (W1,V2,Y,YDsNXsKR)

D0 10 I=14NX
YDS(I,1) = YD(I)

USE THE R-K STARTER.

100

101

103

105
107
110

120

CALL LPRNT
CALL LPLTWR

CONT INUE

DC 120 J=1,4

JIL = ¢ ‘

DO 110 T=1,NX

Z = YD(I) * DT

GO TO (1034101,207,2050,JIL

R = PRK(JIL) * (Z-V1(I1))

GO TO 107

R = PRK(JIL) * 2 ~ VI(I)

G0 TC 107

R = (Z-2.00 * VI(I}} / 6.D0

Y{I) = Y(I) + R

VII{I) = V1(I) + 3.D0 * R ~ PRK(JIL) % 7
IF (JIL €EQ. 1 LOR. JIL .EQ. 3) T = T+ DT/2.D0
CALL LTOKQL (V2)

CALL YDOTL (W1,V2,Y,YDyNXyKR)

NT = NT + 1

ANT = NT

TMST = ANT * DT
T = ST + TMST

IPRNT = IPPNT + 1
IF (IPRNT .NE. NOPRNT) GO TO 130
CALL LPRNT
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130

140

150

IPRNT = 0

CONTINUE

IPLOT = IPLOT + 1

IF (IPLOT .NE. NOPLOT) GO TO 140

CALL LPLTWR

IPLOT = O

CONT INUE

DO 150 Isl,NX

YDS(I,NT+1) = YD(I)

IF (T JLE. ET .AND. NT .LT. 2) GO TO 100

THE ADAMS CORRECTOR FORMULA

200

vl

210

CO = DT /7 24.D0
ClI = C0O * 9.D0
C2 = CO * 19,00
€3 = -C0 * S.DO
Cs = CO

ESTABLISH Y AT STEP NT

CALL LTORQL 4¥1)

IS EXTFRNAL FORCING FUNCTION FOR THE LINEAR SYSTEM.

DC 210 1=1,4NX

Y(I) = Y(I) +C1%VI{I) + C2%YDS(T,3) + C3*%YDS(T,2) + C4*YDS(1,1)

CALL MULTB (W2,YyNXyNXy19sKRyKR)

RESET YDS FOR NEXT STEP.

220

DG 220 T=14NX
YOS{T,1) YDS(1,2)
YDS(142) YDS(T,+3)

now

COMPUTE YD AT STEF NT.

225

CALL YDOTL (WisV1,YeYDsNXsKR)

GO 225 I=1,MX
YS{1,2) = YDUI)

NT = NT + 1

ANT = NT

TMST = ANT * DT
T = ST + TMST

IPRNT = TPONT + 1
IF (IPRNT .NE. NOUPRNT) GO TO 230
CALL LPRNT
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106
IPRNT = 0 004016
230 CONTINUE 004017
IPLOT = IPLOT + 1 004018
IF (IPLOT .NE. NOPLCT) GO TO 240 004019
CALL LPLTWR 004020
IPLOT = O 004021
240 CONTINUE 004022 :
C 004023 i
IF (T .LT. ET) GC TC 200 : 004024 2
C 004025 ]
c 004026 |
C 004027 |
RETURN 004028 |
END 004029 §
i
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[FORLs1IS MGEN

[

o

COMP
SUBR

MGEN .

ILER (XM=1), (EQUIV=CMN)
OUTINE MGEN

IMPLICIT DOUBLE PRECISION{(A-H,0-Z)

*

* * * % # * *

* % % #

DIME

KM =
ne 1
LC =
LE =
KNT
NF 6
e 1
nc 1
KNT
AMU(
IF
CTALL
CALL
CALL
CALL
CALL
CALL
CALL

COMMON /AMUBW /
AMU{154,15, 5),BW(30, 65)
COMMON /ZBHBSRD/
BEH(69 129 G)4BS164512510)5R0LI343, 5)4DOLI(3, 5)
COMMON /GGSAVE/
GGSU 649y 5)
COMMCN /INTGRL/
AM( 78y 5),ACOF(Sy 649 5)4BCOF(6, 6, 5),
COF11( 6y by 5)4,COF22( 64 64y S5),C0OF33( 64 69y S)yAK( 6, 64
COF12( 69 69 S5)2COF1I2( 64 69 5),COF23( 64 69 5)yAD( 64 6,
COGFXY( 69 6y S)9COFXZ( 69 69 5),COFYZ( 6y 64 S5)
COMMON /MAXMUM/
NEMAX gNHMAX ¢NSPMAX s NMWMAX s NMWEBCD ¢ NMDBOD ¢ K MU, KY (KU
COMMON /NUMBRS/
ZROJONE s TWO,TRES
COMMON /SPECIF/
BETAH {6y S)BETAHD(6y 5) JAMO(2y 5) yRH(3034524)4RS(3,3,20),
DH(392F ) oDS(3,20)IMO(3y S),NMOW(S5y 5)IFTSMH(10],
NEyNH yNSPT,NOFMO,NDELTA,ITOPOL(2y S)sIRGFLX{ 5),IHDATA(T,
LOCU(12)4LENU(12)yNUNBETA,NLAMNEQ
COMMON /VECTORY/
Y{(250),YDTI250)

NSION RW{3y 6)4CHI 693)yVHIF) WV (6)

NMDBOD

0 N=1gNE

LOCU(NB +N)

LENU(NB4+N)

=0

= 6 + LE

2 I=1,NP6

2 J=I4 NP6

= KNT + 1

TeJeN) = AM(KNT,N)

LE .FQ. C) GO TC 50

MULT3 VBCOF{Y414N)yY(LO) yVW969LEp19651,41)

MULT3 (COFTI1(1414N)eY(LO)yCWI(191) LE4LEY1,KMy1,KM)
MULTZ  (COF22(01 531 9N)oY(LO) yCW(192) oLEJLEy1oKMy14KM)
MULT3  (COF33(1314N)eY(LO)sCWI143) yLEgLE g1 oKMylyKM)
MULT3  (YILO)4COF12(191oNIoRW(151) 31 oLESLES19KMy3)
MUL T2 (YOLO) +COF130 19 1oN)sRWI(2451) 335 LE9LF919KM,3)
ULT3  (YC(LO) yCOF23( 141 ¢N)sRW(3 1) 41 4LESZLE,]1,4KMy3)
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5%,
5)y

5)y

-004030
-004031
-004032
004033
-004034
004035
004036
104037
004038
204039
004040
304041
004042
504043
604044
T04045
804046
004047
004048
004049
004050
004051
1604052
1704053
1804054
1904055
004056
2004057
004058
8304059
004060
004061
004062
004063
004064
004065
004066
004067
004068
004069
004070
004071
004072
004073
004074
004075
004076
004077
004078
004079




c
c
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PEEL OFF DATA FOR GRAVITY GRADIENT EFFECTS ON ELASTIC COORDINATES

15

17

DO 8 J=1,LE

GGS(Js1eN) = CH(Jp1)
GGS‘J,Z'N) = CH‘J'Z,
GGS(J'3'N) = CH(J'3)
GGS(JyTeN) = RW(1l,4)
GGS(Jy8eN) = RW(2,0)
GGS(Js99N) = RW(3,J)

CALL MULT3 (YILO) yCWoNVI1) 31 oLE33519KM,1)
CALL MULT3 (RWSY(LO)oWV(4)935LEp19391,1)

00 15 I=1,3

AMU(IZI R} = AMUII TN} + TWORVWII) + WWVII)
AMU(1924N) = AMU(1,24N) — VWi4) — WV(4)
AMUI1434N) = AMU(1,43,N) =~ VH(5) -~ WV(5)
AMU(2934N) = AMU(243:N) — VWI6) — WV{S)

CALL MULT3 (ACOF(1¢1yN)yYILO) VWO 3LF9l,9,1,1)

DO 17 J=1,3

JP3 = g + 3

00 17 1=1,3

I = &4 + 3%(1-1)

AMUL{TIP3,N) = AMU(T»JP3,N) + VNW(IJ)

CALL MULTAD (Y(LO) sCOFYZ(192yNIoAMU(L9T N 31 4LESLE 51 4KMKMU)
CALL MULTAD (YILC) yCOFXZ(191eN)oAMU(29T oN) sl oLESLE414KMKMU)
CALL MULTAD (YUILC) ,COFXY(191sN)oAMU(33ToN) 91 ,LE,LEy1,KMoKMU)

CALL MULT3 (COF12(1 1 oN) s Y(LO)sCW(151) 3L EsLESTI,KMe1,4KM)
CALL MULT3 (COF13¢1414N)yYILO)oCW{Y32) oL ESLE 41 9KMyl4KM)
CALL MULT3 (COF23{191oN)oY(LO) yCW(193) gLESLE 9 9KMy1,KM)

FINISH PEELING OFF GRAVITY GRADIENT DATA

28

50

DO 28 J=1,LE

GGS{JedeN) = CW(Je1)
GGS(Jy59N) = CW(Je2)
GGS{Jy64N) = CHII,3)

NMWVE = NMOW(2,N}
IF (NMWVS .EQ. ©G) GO TC 110
NMW = NMOW (14N}

LEBS = 6 + LE
NV = 0
J1 LFBS + 1

J2 = LEBE + NMWVS

DO 70 L=1,NMW

P2 = L + 2

NOMW = NMOW(LP2,N)

IF (IMO(3,NOCMW) .EQ. 0) GO TO 70
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004080
004081
004082
004083
004084
004085
004086
004087
004088
004089
004090
004091

004092
004093
004094
004095

004096
004097
004058

004099
004100
004101
004102
004103
004104
004105
004106
004107
004108
004109
004110
004111
004112
004113
004114
004115
004116
004117
004118

004119
004120
004121

004122
004123
004124
004125
004126
004127
004128
004129
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76
70
110

17

10

= NV + 1

= 6 + LE + NV
NOSP = IMO(1,NCMW)

= IMO(2 JNOMW)
AJS = AMO(2,NOMW)
DO 75 J=1,LEBS
AMU(J9LVN) = AJS*BS(NA,JNCSP)
DO 76 J=J1,J2
AMU(LVyJ,sN) = ZRO
AMU(LVoLVyN) = AJS
CONTINUE

LEU = LENU(N)
DO 77 I=1,1LFU
D0 77T J=T,LEU
AMUGJI,IgN) = AMUITI 4J,N)

.~

CONTINUE

RETURN
END
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004130
004131
004132
004133
004134
004135
004136
004137
004138
004139
004140
004141
004142
004143
004144
004145
004146
004147
004148
004149
004150
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(HOG,P MLTSR -004151
[FORLIS MLTSR -004152
COMPILER (XM=1), (EQUIV=CMN) -004153

SUBROUTINE MLTSR (AyByColEgiMeL o IVyKMU) 004154

IMPLICIT DOUBLE PRECISION(A-H,0-7) -004155

DIMENSION A(641),B(KMU1),Cl641)3IVIALT1),RW(Y2) 8604156

C 004157

DO 10 I=146 004158

IL = IVII,L) ' 004159

IF (IL .EQ. 0) GO TC 1C 004160

g DO 15 K=14LF 004161
: 15 RWIK) = AlI,+K) 004162
: DO 20 J=1yLM . 004163
S =0.C:0C 004164

NN 25 K=1,LF 004165

25 S = S + RWIK)}*E(K,J) 004166

20 C(I4J) = S 004167

10 CONTINUE 004168

c 004169

RE TURN 004170

END 004171

i
i
4

TR

i
Exl
i:
!‘
i
!
i
¥
4
4
i

N T
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[HDG , P MR IGID ~004172
[FOR,IS  MRIGID -004173
COMPILER (XM=1), (EQUIV=CMN) ~004174
SUBRCUTINE MRIGID (N) 004175
IMPLICIT DOUBLE PRECISION(A-H,0-Z) -004176
c 004177
COMMON /NHNS / 004178
* NHPOI( 5), NSPOI( S) 1204179
COMMON /SPECIF/ 004180
* BETAH (64 5),BETAHD (6, 5)9AMO(2, 5) yRH(353,24) 93RS (393,520), 1604181
* DH(3,28),DS{3420),IMO(3, 5),NMOW(S5, 5),IFTSMW(10), 1704182
* NByNH yNSPT,NOFMO,NDELTA, ITOPOL(2Z, 5),IRGFLX{ 5),IHDATA(7, 5), 1804183
* LOCU(12),LENU(12) ,NU,NBETA,NLAM,NEQ 1904184
COMMON /SUMMRY/ : 004185
* ASUMRY (10,6)  ISUMRY (1043 ) yKSUMRY 9804186
COMMON /TAPEND/ 004187
* NTAPE 1,NTAPEZ JNTAPE3 004188
c : 004189
DIMENSICN V(6),AINER(646) 004190
DAYA NIT,NOT /5, 6/ 004191
1001 FORMAT (1615) 004192
1002 FORMAT (8010.3) 004193
3001 FORMAT (//15X30HSUMMARY OF INPUT DATA FOR BODY,I3, 004194
*  16H WHICH IS RIGID. //3X29HTHE 6Xé6 INERTIA MATRIX 1S ——-) 004195
3002 FORMAT (//5X9HFOR RCDY I3,33H THE £-Q HINGE NO. AND THE EULER 004196
* STHROTATICN TYPE APPEAR IN THE FOLLOWING INTEGER ARRAY WHICH / 004197

* EX57H IS FOLLOWED BY AN ARRAY CONTAINING EULER ANGLES (1,2,3), 004198 :

* SEH AND POSITION VECTOR COMSONENTS (495,6) THAT POSITION THE / 004199 E

*x  SX30HHINGE TRIAD WRT THE BODY TRIAD) 004200 «

3002 FORMAT (//5X9HFOR BODY I3,35H THE SENSOR POINT NO. AND THE EULER 004201
* 58 H ROTATION TYPE APPEAR IN THE FOLLOWING INTEGER ARRAY WHICH / 004202

*  5X56HIS FOLLOWED BY AN ARRAY CONTAINING EFULER ANGLES(142,3), 004203
* 56 HAND POSITION VECTOR COMPONENTS (455,6) THAT POSITION THE/ 004204

*  S5X31HSENSOR TRIAD WRT THE BODY TRIAD) 004205

c : 004206
8 NHE = NHPOI(N) 004207
NSE = NSPOI(N) 4 004208

c 004209
CALL ZERD (AINER,656,6) 004210

CALL READ (V,N1,N2,1,6) 004211

DO 5 J=2,4 004212

5 VIJ) = =V(1)*V(J) 004213

CALL SKEWY3 (V(2)4AINER(144),1,¢) 004214

DO 6 I=446 004215

6 AINER(I,I) = V(1) 004216

CALL READ (V,N1,N2,1,6) 004217

D0 7 1=1,3 004218

7 AINER(I,I) = V(I) 004219
AINER(1,2) = -V(4) 004220
AINER(1,3) = -V(5) 004221

I A , , o S S
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11

10

21

20

AINER(2,3) = -V{(6)

DO 8 I=1406

DO 8 J=1,6

AINER(J,1I) = AINER(I,J)

WRITE (NTAPE1) ((AINER(I4J)yJ=196)1y1=1,6)
CALL PAGEHD

WRITE (NOT,3001) N

CALL WRITES (AINER,646,8)

DO 10 I=1,NHB

READ (NIT,1001) NOH,ITYPE
ISUMRY(T1,1) = NOH

ISUMRY(1,2) = ITYPF

IF (NOH .EQ. 1) GO TO 999

LR = 6%(NOH -~ 2) 4+ 3

LD = 7%(NOH - 2) + 3

IF (ITOPOL (1,NCH) .EQ. N) GO TC 12
IF (ITOPOL (2,NOH) JNE. N) GO TO 999
LR = LR + 1

LD = LD + 1

READ (NITL1002) (V(J)yeJd=1,3)

READ (NIT,3002) (DH{J9LD) yI=1,3)
DO 11 J=1,3

J1 = J + 3
ASUMRY (1,3 ) = V{J)
ASUMRY(I,J1) = DH(J,LD)

CALL ROTTR  (3,ITYPE,VyRH(1,1,LR),DUM,DUM}
CONTINUE

WRITE (NOT,3002) N

CALL WRITIS (ISUMRYyNHB,24KSUMRY)

CALL WKITES (ASUMRY,NHB,69KSUMRY)

IF (NSB .ECQ. O) RETURN

0O 20 1=14NSB

READ (NIT,1001) NOS,ITYPE

ISUMRY (I,1) = NCS

ISUMRY(I,2) = ITYPE

IF (IFTSMW(NDOS) .NE. N) GC TO 999
LR = 2*NOS

READ (NITy1002) (VIJ),J=1,3)

READ (NIT,1002) (DS(JyLR) 3JI=1,3)
DO 21 J=1,3

J1 = J + 3
ASUMRY(I.J ) = V(J)
ASUMRY(I+J1) = DStJ,sLR)

CALL ROTTR  (3,ITYPE,V,RS(1,1,LR),DUM,DUM)
CCNTINUE

WRITE (NOT,3003) N

CALL WRITIS (ISUMRY,NSB,2,KSUMRY)

CALL WRITES (ASUMRYyNSB,y6¢4KSUMRY)
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004222
004223
004224
004225
004226
004227
004228
004229
004230
004231
004232
004233
004234
004235
004236
004237
004238
004239
004240
004241
004242
004243
004244
004245
004246
004247
004248
004249
004250
004251
004252
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RE TURN

999 WRITE (NCT,2001)

2001 FCRMAT (1H1,49HTOPOLOGY ERROR ¢SUBROUTINE MRIGID, PROGRAM STOPPED)
sTop

END

004272
004273
004274
004275
004276
004277
004278
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{HDG ,P MSMODC -004279
[FORL,IS MSMODC ~004280
COMPILER (XM=1), (EQUIV=CMN) -004281
SUBROUTINE MSMODC (NBOD) 004282
IMPLICIT DOUBLE PRECISION(A-H,0-2) -004283 1
C 004284 1
COMMON /MAXMUM/ 004285 |
* NBMAX yNHMAX sNSPMAX JNMWMA X o NMWBOD  NMDBOD y KMU 5 KY o KU 004286 |
COMMON /NHNS /7 : 004287 i
* NHPOI( 5)y NSPOI( 5) 1204288 |
COMMON /NUMBRS/ 004289 |
* ZR0,ONE s TWC,TRES 004290 |
COMMON /SPECIF/ 004291 i
* BETAH (64 S5),BETAHD(64 5) yAMO(2, 5)sRH(3,3,24),RS(3,3,20), 1604292 |
* DH(3928),D5(3920),IM0O(3, 5)yNMOW(S5, 5)IFTSMW(10), 1704293 |
* NE s NH oNSPT oNOFMO¢NDELTA, ITOPOL(2, 5)IRGFLX{ 5)yIHDATA(Ty 5), 1804294 |
* LOCU(12)4LENU(12) 4NU,NBETA,NLAM,NEQ 1904295 j
COMMON /SUMMRY/ 004296 ;
* ASUMRY(1056) 9 ISUMRY (1042 ) ,KSUMRY 9804297 ;
COMMON /TAPENG/ 004298 4
* NTAPE 1,NTAPE2 yNTAPE3 004299
c 004300

DIMENSION A( 42, 42)4B% 42y 42)4IVL 42)4JVI 42),C1696)43PHRO6(646),y 6104301
* BCUOy H1,WSIL 69 6)oMS2L 64 .6)90OM2( 42),0MGAZ(12) 4 JDOFL 746) 6204302

C 004303
DATA NIT,NOT,KABRKJIDOF/ S364 425 7 / 6304304
1001 FORMAT (1615) 004305
1002 FORMAT (6D10.3) 004306 |
3001 FORMAY (//15X30HSUMMARY OF INPUT DATA FOR BODY,I3, 004307 |
* 44H WHICH IS FLEXIBLE W/CONSISTENT MASS MATRIX.// 004308
* 3X4L9HTHE INTEGER PARAMETERS~——— IFRBM,IFDIAK4IFDIAD ARESXIZ2,1H, 004309 |
* SX1241H45X124// 004310 |
»*  3X25HTHE JDOF TABLE FOLLOWS~—-) 004311 |
3002 FORMAT (//3X36HTHE MODE SELFCTICN VECTOR FOLLOWS-———) 004312 :
3003 FORMAT (//73X12HFOR BODY NO.,13,25H THE POSITION VECTOR FROM 004313 i
*25H THE BEODY CORIGIN TO JOINTyI443H IS, 7/ 004314 :
* 10X 4HX = 1PD10.3,5%5H Y = 1PD10.3,5X5H Z = 1PD10.3) 004315 ;
3004 FORMAT (//75X46HTHE CONSISTENT, REFARTITIONED MASS MATRIX IS~—~) 004316 :
3005 FORMAT (//5X36HTHE REPARTITIONED MODAL MATRIX IS—=-=) 004317 1
3006 FORMAT (//5X44hTHE ~UNDEFORMED- INERTIA MATRIX (MU) IS—--) 004318 5
3007 FORMAT (//5X2THTHE A COEFFICIENTS ARE—-) ' 004319 i
3608 FORMAT (//5X2THTHE E COEFFICIENTS ARE——) 004320
3009 FORMAT (//75X31HTHE COFXY COEFFICIENTS ARE-——-) 004321 i
2010 FORMAT (//5X3IHTHE COFXZ COEFFICIENTS ARE—-) 004322 ,
3011 FORMAT (//7SX31HTHE COFYZ COEFFICIENTS ARE——-) 004323 ’
3012 FORMATY (//75X31HTHE C11 COEFFICIENTS ARE——-) 004324 ,
3013 FORMAT (//7SX31HTHE (22 COEFFICIENTS ARE-—-) 004325 1
3014 FORMAT (//5X31HTHE C33 COEFFICIENTS ARE——) 004326
3015 FORMAT (//5X31HTHE C12 COEFFICIENTS ARE~—) 004327 1

3016 FORMAT (//5X31HTHE (C13 COEFFICIENTS ARE-—) 004328
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3017 FORMAT (//SX31HTHE (€23 COEFFICIENTS ARE-——) 004329
3018 FORMAT (//5X33HTHE MODAL STIFFNESS MATRIX IS—-) 004330
3019 FORMAT (//5X31HTHF MODAL DAMPING MATRIX IS——-) 004331
3020 FORMAT (//5XSOHTHE INITIAL MODAL COORDINATE DISPLACEMENTS ARE—~) 004332
3021 FORMAT {//SX4THTHE INITIAL MODAL COORDINATE VELOCITIES ARE—--) 004333
3022 FORMAT (/75X 9HFOR BODY 13,29H THE P-Q HINGE ND., THE EULER 004334
* 57H ROTATION TYPE AND THE JOINT NO. CORRESPONDING TO THE P-Q,/ 004335

* 5X54H HINGE APPEAR IN THE FOLLOWING INTEGER ARRAY WHICH IS 004336

*  49HFOLLOWED BY AN ARRAY CONTAINING EULER ANGLES THAT,/ 004337

*x 5X44H POSITION THE HINGE TRIAD WRT THE BODY TRIAD) 004338
3023 FORMAT (//5X 9HFOR BODY I3,32H THE SENSOR POINT MO., THE EULER 004339
*60H ROTATICN TYPE AND THE JCOINT NC. CORRESPONDING TO THE SENSCR,/ 004340
*6X53HPOINT APPEAR IN THE FOLLOWING INTEGER ARRAY WHICH IS 004341

* 49HFOLLOWED BY AN ARRAY CONTAINING EULER ANGLES THAT,/ 004342

* 5X45H POSITION THE SENSOR TRIAD WRT THE BODY TRIAD) 004343

c 004344
REWIND NTAPE2 004345

KMO = NMDEOD 004346

CALL ZERO  (RC,9,KM0,9) 004347

READ (NIT,1001) IFREM,IDIAK,IDIAD 004348

CALL READIM (JDOF,NXyN&,KJIDOF 46 ) 004349

IC =0 004350

DO 2 J=1,6 004351

DO 2 1=1,NX 004352

NDF = JDOF(T,J) 004353

IC = 1C + 1 004354

2 IVINDF) = IC 004355
CALL READIM (JV4N1,N2,1,KAB) 004356

NY = NX 004357

NZ = NY 004358

NMO = 0 004359

CALL PAGERD 004360
WRITE (NOT,3001) NROD,IFRBM,IDIAK,IDIAD 004361

CALL WRITIS (JDOF 4NX 964K JDGF) , 004362
WRITE (NPT ,3002) ' 004363

CALL WRITIS (JVy14N2,1) 004364

c 004365
DO 3 I=1,N2 004366

IF (JV(I) .EG. O) GO TO 3 004367

NMO = NMD + 1 004368

3 CONTINUE 004369

IF (NMO .GT. KMO + 6) GO TO 999 004370

CALL READ  (A,NRA,NUA,KAE,KAR) 004371

CALL REVISF (AyIV4IVyByNRAyNCAsNRAJNRA,KABKAB ) 004372
WRITE (NTAPE2) ((B(I,J)s1=1,NRA)sJ=1,NRA) 004373
REWIND NTAPE2 004374

i c 004375
; CALL READ (A ,NRA,NMOT,KAB KAB) 004376
IF (IDIAK .FQ. O <AND. IDIAD .EQ. 0) GO TO 11 004377

CALL READ  (OM2,NIyN2,1,KAB) 004378
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25
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NE = NMO - 6

CALL REVISE (AyIV,JVyByNRAJNMOT,NRAJNMO KAB,KAB)
IF (IDIAK .FQ. O .AND. IDIAD .FQ. 0) GO TO 12
CALL REVISE (0OM2,414JVyOMGAZ 31 9N251yNMO,1,1)

IF (IFRBM .EQ. O) GO YO 5

READ (NIT,1001) JTYPCL

READ (NIT,1002) (OM2(J)yJ=1,3)

WRITE (NOT,3003) NBOD,JTYPCL,0M2(1),0M2(2),0M2(3)
JRE = JTYPCL - NX

DO 4 I=1,.6

JRB = JURE + NX

00 4 J=1,6

PHR6(TI ¢J) = B(JIRE,LJ)

CALL GAUSS1 (PHRG64Ce6498)

CALL 2FRC (PHRO6(444)4939346)

CALL UNITY (PHK6(1,4),3,46)

CALL UNITY (PHRG6(4491),53,46)

CALL SKEWV3 (OMZ 4,PHRG6,1,46)

CALL MULTA (CyPHRE46969636,46)

CALL MULTA (B,CyNRA,b969KAES)

READ (NTAPE2) ((A(I,J)sI=1oNRA),J=1,NRA)
REWIND NTAFE2

WRITE (NNT 43004}

CALL WRITES (A JNRAJNPALKASE)

WRITE (NOT,3005)

CALL WRITES (& JNRAJNMC,KAB)

CALL BTABA (AyByNRA,NMO,KAB KAR)

WRITE (NOT,3006)

CALL WRITES (A JNMOJNMO.,KAB)

WRITE (NTAPEL1) ((A(I,J)eJ=1,NMCOY,1=1,NMO)
PO 25 J=1,NE

JP6 = g + &

OM2(J) = A(JP6,JIPS)

READ (NTAPE2) ((A(I,J)91=1,NRA),J=1,NRA)
REWIND NTAPE2

NRP = 3%NX

CALL MULTA (A BeNPP,NRAZNMOLKARKABR)
CALL ZERO (BCy94NE,; )

DO 15 J=1,NE

K=6+1J

DO 15 IX = 14NX

IY = IX + NX

12 = IY + NX

BCI1,J) = BCU14J) + A(IZ,4)%B(1Y4K) = A(IY,4)%B(1Z,K)
BC(2:J) = BCU25J) + A(IZ,5)%B(IYyK) = A(IY,5)%B(1Z,K)
BC(34J) = BCU39J) + A(IZ46)%BLIY,K) — A(IY,6)%*B(12Z,K)
BCUlayd) = BCULsJ) + ACIXe4)%BITZ,K) — A(XZo4)%B(1X,K)

004379
004380
004381
004382
004383
004384
004385
004386
004387
004388
004389
004390
004391
004392
004393
004394
004395
004396
004397
004398
004399
004400
004401
004402
004403
004404
004405
004406
004407
004408
004409
004410
004411
004412
004413
004414
004415
004416
004417
004418
004419
004420
004421
004422
004423
0044 24
004425
004426
004427
C04428
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*

16

17

BC(54J) = BC(5,J) + A(IXy5)2B{IZ4K) — A(IZ45)%B(IX,K)
BCl6sJ) = BCU6yJ) + A(IX,6)*%B(IZ4K) — A(1Z46)*B(IX,K)
BC(74d) = BC(T4J) + A(IY4)2B{IXysK) ~ A(IXy4)*B(IY,K)
BCIByJ) = BCUByJ) + ACIY5)#B(IX,K) — A(IX,5)%B(IY K}
BC(94J) = BCU99J) + ALTY,6)*B(IXsK) — A(TX96)*B(IY,K)
CONTINUE

WRITE (NTAPE1) ((BC(X,J)9J=1,NF)yI=1,9)
WRITE (NOT,3007)
CALL WRITES (BC , 9,NE , 9)

CALL ZERO (BC,94NE,9)
DO 16 J=1,NE

K=6+J

DO 16 IX=1 ,NX

IV = IX + NX

IZ = IY + NX

BC(14J) = BCU14J) + A(TZ,1)%BUIY K]} = A(IYy1)*B(IZ,K)

BC(2,J) = BCl24J) + A(IX2)2BII2,K) — A{TZ,2)%B{IXK)

BCU3,3) = PCU3,J) + AFIY3)*R{IX,K) — A(IX,3)%*B(TY,K)

BC(4eJ) = RCU49J) + A(TI21)*%B(IXysK) — A(IXs1)}*B(1Z,K)
+ ACLIV,2)3BLIZ4K) — A(IZ,2)%B(1Y,K)

BC(54J) = BC(59J) + AUIXe1)#B{1Y,K) — A(TY,1)%*B(IX,K)
+ ACIY3)%B(1Z,K) — A(IZ,3)*B(IY,K)

BCl6yd) = BCUOH9J) + ATIX2)%BLIV4K) — ALIY42)%B(IX¢K)
+ ACTZ93)3B(IX4K) — A(IXs3)*B(1Z,K)

CONTINUE

WRITE (NTAPEY1) U(BC(T4J)yJ=14NEV,T=1,6)
WRITF (NOT,3008)
CALL WRITES (BC 4 64NE » 9)

CALL ZERC (WST,NE JNE,KMO)
DO 17 I=1,NE

KI = 6 + 1T
DO 17 J=14NF
Kd = 6 +J

DO 17 TIX=1,4NX
IY = IX + NX
IZ = 1Y + NX

WS1(Ted) = WSY(XeJd) + BUIXSKID*ALIV4KJI) — BUIY,KID)*A(IX,KJ)

CONTINUE

WRITE (NTAPEL) ((WSI(I43)9Jd=19sNE)yI=1,NF)
WRITE (NOT,3009)

CALL WRITES (WS1,NE 4NE 4KMO)

CALL ZERCD  (WST,NE,NE,KMC)
DO 18 I=1,NF

KI = 6 + 1
DO 18 J=1,4NFE
KJ = 6 + J

DO 18 IX=1,NX

117

004429
004430
004431
004432
004433
004434
004435
004436
004437
004438
G04 439
004440
004 441
004442
004443
004444
004 645
004446
004 447
004448
004449
004450
004451
004452
004453
004454
004455
004456
004 4L8T
004458
004459
0G4 460
Q044661
004462
004463
004 4 64
004465
004466
004467
004468
004469
004470
004471
004472
004473
004474
Q04 4LT5
004476
004477
004478




18

19

IY = IX + NX

I1Z = IY + NX

WS1(T,Jd) = WSI(I4J) + BUIZJKID®ALIXyK.) = BEIXGKIVRALTIZ,KI)
CONTINUE '

WRITE (NTAPE1)} ((WS1(XeJ)oJd=14NE},I=1,NF)

WRITE (NUOT,3010)

CALL WRITES {WS1,NF ,NE +KMO)

CALL ZERO (WS1,NFyNFyKMO)
DO 19 I=1,NE

KI =6 + 1
DO 19 J=14NE
KJ = 6 +

DO 12 IX=1 4NX

JY = IX + NX

IZ = IY + NX

WSI(T4J) = WSIITJ) + BULIYRKID*A(TIZ,KJ) = BUIZ,KIDI*A(IY,KJ)
CONTINUE

WRITE (NTAPEL1) ((WS1(TeJd)ed=14NF)eI=1,NE)

WRITE (NNT,3011}

CALL WFITFS (WS1,NE ,NE ,KMO}

x =1

LY = LX + NX
LZ = LY + NY
S1 = ONF

READ (NTAPE2) ((A(T+J)9I=14NRA)J=14NRA)

CALL ZERO (WS]1,NEyNELZKMO)

CALL PR3 (A(LZGLZ) oBULY 47 ) oBULY s T)oWS2,WS1, S1,NZ NZ,NELNE,
* KARJKAB S KABKJDOF o KMO)

CALL PR3 (A(LZoLY) oBILZy7)oBILY3T)oWS2,WSY1,-S1oNZyNYNELNE,
*  KAByKAR,KABRLKJDOF yKMO)

CALL PR3 (A(LYoLZ) oBULY 3T)oP{LZpT) yWS2,WS14—S1,NYNZ,NE,NE,
*x  KAR,KAB,KAB,KJDOF 4KMO)

CALL PR3 (A(LY LY) oBILZoT)oBULZy7)oWS2yWS1y SI,NYJNY,NE,NE,
* KABJKAB, KAB,KJDOF KM(O)

WRITE (NTAPEL) ((WS1(34J)9J=14NE) I=1,NF)

WRITE (NOT,2012)

CALL WRITES (WS1NF (NE 4KMOD)

CALL ZERD (WS1 yNE4NE 4KMO)

CALL PRI (AILX LX) oBULZoT)yBILZ yT)oWS2oWS1y ST ,NX NX,NELNE,
* KABJKAE, KABJKJIDOF,KMO)

CALL PR3 [A(LXgLZ) oB(LXeT)oBlLZT)eWS2,WS1y~S1,NXoNZJNESJNE,
* KAPLKAEL,KAB,KJDOF 4 KMO)

CALL PR3 (A(LZGIX) 9BULZ 9T oBILXyT7) oWS29WST9-S1,NZ NXyNE,NE,
* KABJKAB,KAB,KIJDOFKHMO)

CALL PR3 (A(LZGLZ) 4B (LX 9T ) oBILX9T)oWS2yWS1y S1¢NZGNZGNEJNE,
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*

KAB s KABy KAB o KJDCF 4, KMO)

WRITE (NTAPE1l) ((WS1(I,5J),3J=14NE),I=1,NE)

WRITE (NOT,3013)

CALL WRITES (WS1,NE oNE ,KMO)

CALL ZERD (WS1yNESNEKMO)

CALL PR3 (AILYLY) oBILXsT7)sBLLXyT)sWS24HWS1y S1,NY,NYNE,NE,

*

KABoKAB,KAB o XJDOF,KMO)

CALL PR3 (A(LY LX) 9B (LY 97D 9PULXsT)9yWS29WS19~S14NYNXsNE,NE,

*

KAB s KABy KAB y KIDOF s KMO)

CALL PR3 (ACLXLY) B ILX37)oBILYoT7)sWS25WS19y=S1oNX4NY,NE,NE,

*

*

*

*

*

*

*

*

KAByKAB, KARSKJIDOF4,KMO)

CALL PR3 (A(LXyLX)sBILY T)oBILY7)4WS2yWS1y S1,NX,NXyNE,NE,
KARyKABy KAE ¢ KJDOF yKMO)

WRITE (NTAPE1) ((WS1(X,J)9J=1¢NE),yI=14NF)

WRITE (NOT,3014)

CALL WRITES (WS14sNE oNE ,KMO)

CALL ZERO (WS14NEyNE yKMO)

CALL PR3 (A(LZ LX) yBALZ3T7)oBILYsT)oWS24WS19—ST1yNZyNXyNEJNE,
KAB9KABy KAB ¢ KIJDOF 9 KMC)

CALL PR3 (A(LZSLZ)sBUILXyT7)9BILY7)WS24WS1y S1,NZ4NZ,NE,NE,
KABoKARy KAB ¢ KIDOF 4 KMO)

CALL PR3 (ACLY LX) yBILZ7)9BILZ,T7)sWS29WS1y S1yNYNXeNEJNE,
KAB o KAR o KAB yKJDOF y KMO)

CALL PR3 (A(LYgLZ) yBILXsT)sB(L2Z,T)yWS24WS1y—ST1oNYNZyNEJNE,
KAB9KAB o KAB yKJIDOF ¢ KMC)

WRITE (NTAPEL) ((WSY{(I,J)9J=1yNE),I=1yNF)

WRITE (NOT,3015)

CALL WRITES (WS1,NE ,NE ,KMO)

CALL ZERO (WS oNE. NE gKMO)

CALL PR3 (A(LZoLY) oBUEX 9T 9BULY s7)sWS2sWS1y—S1,NZ4NY,NE,NE,
KAByKABy KAB 3 KJDCF y KMC)

CALL PR3 (A(LZ LX) oBILY 3T sBILYT)sWS29WS1y S1,NZ,NX,NE,NE,
KABsKAB oy KAB s KIDOF s KMC)

CALL PR3 (ACLYSLY) sBUILXs7)oB(LZsT7)yWS2yWS1, S1,NY,NY,NE,NE,

* KABJKAR,KAB,KJIDOF,KMO) '

CALL PR3 (ALY SLX)sBILY s T7)9BULZT)9WS29WS19y—S1yNYNX,NE,NE,

*  KABoKAB,KABR,KJIDOF4KMO)

WRITE (NTAPE1) ({WS1(I4Jd)ed=14NE),I=1,NF)

WRITE (NOT,3016)

CALL WRITES (WS1,NF JNE oKMO)

CALL ZERO (WS1yNEsNE 4KMO)

CALL PR3 (AILXGLY)gB(LX 3T} 9B(LZyT)WS2yWS1y=ST14NXyNY,NE,NE,

* KAB,KARy KAPoKJDOFyKMO)

CALL PR3 (A(LXoLX)sBILY»7)oBILZT)yWS29WS1y S1oNXsNXNEJNE,

* KAB,KAByKAByKJIDOF o KMO)

CALL PR3 (A(LZSLY) 3B (LXyT)eB{LXyT)sWS2sWS1y SI NZyNYNESNE,

* KABSKAByKABoKJIDUFgKMO)

3

CALL PR3 (ACLZ LX) oBILY 37 ) gBULX 9T ) yWS29WE1,~S1,NZNXyNEJNE,
KAByKABy KAB 3 KJDCF 4 KMC)
WRITE (NTAPEL1) ({WSTI(I4J)9J=14NE),1=14NF)
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SO

55
51

60

65

66
61

WRITE (NOY 43017)
CALL WRITES (WS14NE oNE oKMO)

IF (IDIAK EQ. 1) GO TC 50

CALL READ (A JNRANCA,KAB,KAB)

CALL BTABA (AeSile7)oNRAJNEKAB,KAB)
GO TO 51

CALL ZERO (AJNENEKAB)

DO 55 J=14NE

JP6 = J + 6

AlJeJ) = OM2{J)%0MGA2(IP6)

WRITE (NTAPEY1) ((A(I,J)J=1,NE),I=1,NE)
WRITE (NOT,3018)

CALL WRITES (A sNE oNE ,KAB)

IF (IDIAD .FQ. 1) GO TO 60

CALL READ (ANRAJNCAKABy,KAB)

CALL BTABA (A;B({1,7) sNRAJNE KARJKAB)

GC 70 61

CALL ZERD (AJNESNELKAB)

0O 65 J=1,NE

JP6 = J + 6

CMGAZ2(JP6) = TWO*OM2(J)*DSQRT(CMGA2(JIP6))
READ (NIT,1002) (OM2(J),J=1,NE)

DO 66 J=1,NE .

JP6 = 3 + &6

AlJed) = OM2(J)I*CMGA2(JIPS)

WRITE (NTAPEYl) ((A(XI,J)4J=1sNE),1I=1,NE)
WRITE (NOT,3019)

CALL WRITES (A oNE oNE ,KAB)

READ (NIT,1002) (OM2(J)sJ=1oNE)
WRITE (NTAPEL1) (OM2(J),J=1,NE)
WRITE (NOCT,2020)

CALL WRITES (OM2y 14NE o 1)
PEAD (NIT,1002) (OM2(J),J=1,4NE)}
WRITE (NTAPE1l) (OM2(J)eJ=1,NE)
WRITE (NOT,3021)

CALL WRITES (CM2s 1.,NE 4, 1)

NHE
NSB

NHPOI(NBQD)
NSPOTI(NBOD)

NHB IS NO. OF P-Q HINGES ON THE B80DY, NOT TC INCLUDE HINGE 1

WRITF (NTAPEL1l) NHB

D0 110 L=1,NHB

READ (NITy1001) NOH, ITYPE,JCINT
ISUMRY (L+1) = NOH

ISUMRY (L42) = ITYPE

ISUMRY (L ,3) = JOINT

IF (NOH .LT. 2 .CR., NOH .GT. NH) GO TO 998

LR = 6%(NCH - 2) + 1
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174 '[ 5

112

115

110

LD = 7%(NORH - 2) + 1
IF (ITCPOL(1,NOH) .EQ. NBOD) GO TO 112
IF (ITOPOL (2+NCH) .NE. NBOD) GO TO 998

LR = LR + 1}

tb = LD + 1

JHX = JOINT

JHY = JHX + NX

JHZ = JHY + NX

JEX = JUHZ + NX

.SY = JSX + NX

JSZ = JSY + NX
DH{1,LD) = B(JHY,3)
DH{2,L0D) = B(JHZ,41)
DH{3,LD) = R(JHX,2)
READ (NIT91002) (OM2(J)5J=1,3)
ASUMRY({L,1) = OM2(1)
ASUMRY (L ,2) = OM2(2}

ASUMRY ({L,3) = OM2(3)
CALL ROTTR (3 ,ITYPE,OM2,RH(1,1,LR),DUM,,DUM)
D0 115 J=1,NE

JP6 = J + 6

BC{1,J) = B{JHX,JP6)
BC(24J) = B{JHY,JPb)
BC(3¢J) = BLIHZ,HJPS)
BC(4,J) = B(JISXyJPS)
BC(S5+J) = B(JISY,IP6)
BC(64J) = E{ISZ,JPS)

WRITE (NTAPE1l) NOH

WRITE (NTAPEL) ((BC(X9J)eJ=1¢NE),I=1,3)
WRITE (NTAPEY) ((BC(19d)eJ=1yNE),yI=4,6)
CONTINUE

WRITE (NOT,3022) NBOD

CALL WRITIS (ISUMRY NHB¢3,KSUMRY)

CALL WRITES (ASUMRY,NHB 3 ,KSUMRY)

WRITE (NTAPELI) NSB

IF (NSB .EQ. O0) RETURN

DO 120 L=1,NSB

READ (MIT,1001) NOS,ITYPE ,JCINT

ISUMRY(L,1) = NCS
ISUMRY(Ls2) = ITYPE
ISUMRY(L+3) = JOINT

IF (IFTSMWINOS) NF, RBCD) GO TO 998
LR = 2*N0S - 1

JHX = JOINT

JHY = JHX + NX
JHZ = JHY + NX
JSX = JIHZ + NX
JSY = JSX + NX
JSZ = JSY + NX
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998
2001

999
2002

DS(1sLR) = B(JHY,3)
DS(24LR) = B(JIHZy1)
DS(3,LR) = B(JHX,2)

READ (NIT,1002) (0OM2(J)sJ=1,43)

ASUMRY (L,1) = OM2(1)

ASUMRY (L ,2) oM2(2)

ASUMRY (L43) oM2(3)

CALL ROTTR  (3,ITYPE,OM2,RS(14,145LR),DUM,DUM)
DO 125 J=1,NE

[

JP6 = J + &

BC{lyJ) = BULJIHX,JIP6)
BC(24yJ) = B(JHY,,JPS)
BC(34J) = B(JHZ,JPO)
BC{4¢Jd) = BLJISX,JIPS)
BC(Sed) = BLISY,LJP6)
BC{ted) = BlJUSZ,,JPS)

WRITE (NTAPE1l) NOS

WRITE (NTAPELl) ((BC(I4J)9J=14NEVyTI=1,3)
WRITE (NTAPE1l) ((BC(I9J)9J=1¢NE)yI=4,46)
CONTINUE

WRITEF (NCT,3023) NBCD

CALL WRITIS (ISUMPY,NSB,3,KSUMRY)

CALL WRITES (ASUMRYyNSBy3,KSUMRY)

RETURN

WRITE (NOT,2001)

FORMAT (1H1,31HTOPOLOGY ERROR, PROGRAM STOPPED)
sTop

WRITE (NOT,2002)

FORMAT (1H1,47THMORE THAN NMDBCD MODES SELECTED,PRCGRAM STOPPED)

sToP

END
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[(HDG,P
[FGR,1IS MSMODL

C

COMPILER (XM=1), {EQUIV=CMN)

LI K N *

*

*

*

MSMODL

SUBROUTINE MSMODL (NBOD)
IMPLICIT DOUBLE PRECISION(A-H,0-2)

COMMON /NHNS 7/
NHPOI( 5)s NSPOI( 5)
COMMON /NUMBRS/

ZROONEZTHO,TRES
COMMON /SPECIF/

BETAH(6y 5)sBETAHD(G,

123

5)2AMO(2y 5) 4RH(343,24)4RS(343420),

DH(3528)4DS(3,20)yIMO(3y 5),NMOW(Sy 5}, IFTSMW(10]),
NP o NH.JNSPT o, NOFMO,NDELTA, ITOPOL(2, S5),IRGFLX( 5),IHDATA(T7, 5),
LOCU(12),LENUI12),NU,NBETA,NLAMNEQ
COMMON /SUMMRY/
ASUMRY (10,609 ISUMRY {10453 ) yKSUMRY
CCMMON /TAPENC/
NTAPE 14NTAPE2 yNTAPE3

DIMENSTION A{ 105, 6),B( 105, 6),C( 105, 6),AMUl 12, 12)
DIMENSION WS({ 105,13),UVEC( 105),WV(3)

DATA KJDINT, KMCD
/ 105,
DATA NIT,NOT /5,67

1001 FCRMAT(1615)

1002 FORMAT(8D10.3)

3022 FORMAT (//5X 9HFCR BRODY 13429H THE P-Q HINGE NO.s THE EULER

* S5TH ROTATION TYPE AND THE JUINT NO. CORRESPONDING TG THE P-Qy/

5X54H HINGE APPEAR IN THE FOLLOWING INTEGER ARRAY WHICH IS
49HFOLLOWED BY AN ARRAY CONTAINING EULER ANGLES THAT,/

* 5X44H POSITION THE HINGE TRIAD WRT THE BODY TRIAD)

3023 FORMAT (/75X 9HFCR BODY 13,32H THE SENSCR PCINT NO., THE EULER

*60H ROTATIMN TYPE AND THE JOINT NO. CORRESPONDING TCU THE SENSOR,/

*6X53HPOINT APPEAR IN THE FOLLOWING INTEGEK ARRAY WHICH IS

49HFOLLOWED BY AN ARRAY CCONTAINING EULER ANGLES THAT,/
5X45H POSITICN THE SENSOR TRIAD WRT THE EODY TRIAD)

Ca%x

*
*

*
*

KA = KJOINT

KB = KJOINY

KC = KJOINT

KWS = KJOINT

KAMU = KMODE + 6
INITIALIZE NTAPE2,

REWIND NTAPE2
REWIND NTAPE3

F
6

/

N5 APE3
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CEERREEXEREETREEE BB RS RER KRS ERAE KK SR EBBEERE KR RFEEF

o
Cx*%x NJ = NUMBER OF MASS POINTS ON BODY I
Cxxx NFE = NUMBER OF ELASTIC MODES RETAINED FCR BODY 1
NE = IRGFLXI(NBOD)
NEG6 - NE + 6
C
C**% READ FORMA TAPE OR CARDS — CREATE NTAPE2
o
c MASSES
CALL READ (AgN14,N2,KJCINTKMODE)
NJ = N1
DO 2 1=1,NJ
IF(A(I.1) .LT. ZRO) GO TO 995
2 CONTINUEF
WRITE(NTAPE2) (A{l+1),1=1,NJ)
C
C INERTIAS
CALL READ (A N14N2,KJIJCINT KMODE)
IFIN1 Nf. NJ .ORe N2 .NE. 6) GO TO 999
WRITE(NTAPEZ) ((A(XsJ)3J=196)91I=14NJ)
C
C STATIC MOMENTS - GECMETRIC COORDINATES
DO 5 K=1,2
CALL READ (A ¢N1,N2,KSJCINT,KMODE)
IFINY1 .NEe NJ CRo NZ NE. 3) GO TO 999
WRITE(NTAPEZ) ({ALIsJ3)9J=1,:3)¢1=1yNJ)
S CONTINUE
C
C MODAL AMPL ITUDES
DO 10 K=146
CALL READ {(AsN14N2,KJOINTKMODE)
IFINY1 NFo NJ JOR, N2 .NE. NE) GO TO 999
WRITEINTAPEZ) ((A(TeJ)sJ=1yNE)I=]1,NJ)
10 CONTINUE
(o
c STIFFNESS ~— DAMPING
DO 20 K=1,42
CALL READ (A N1,N2,KJOINTKMODE)
JFI{N] NE. NE .OR. NZ .NE. NE) GC TO 999
WRITE(NTAPEZ2) ((A(T,J)3J=1,NE)sI=1,NE}
20 CONTINUE
o
DO 47 I=14NJ
4T UVEC(I) = ONF
Cc
REWIND NTAPE2
NREC2 = O
C

Cx%x CREATE NTAPE3
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c
C
CHe¥
C
C
CHxx%
c
Chxs
C
CHxx
48
C
o
CHxx
C
CHokx
o
Crx¥
C
Crex
C
Cx%»
C
Crxx
C
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CALL CRET3 (NREC2yNJyNEAyByWS sKA,KBKWS)

REWIND NTAPE3
NREC3 = 0

FORM MUZERC MATRIX
CALL ZEROD(AMUGNEG6yNEG 9 KAMU)

CALL CREMUOINREC3yNJ UVEC AsWS 3 AMU KA KWS ,KAMY)

FORM A0 AND DO COEFFICIENTS
CALL CREADOINREC3yNJ yNEJUVEC,AgEsCoWSyAMUKA9KB o KC 4KWS yKAMU)

FORM E COEFFICIENTS
CALL CREE {(NREC3JNREC2/,NJyNEoAsByCyAMUKA KB yKCyKAMU)

SYMMETRIZE AMU

DO 48 I=14NF6

DO 48 J=T4NE6
AMU(Js 1) = AMU(IHJ)

CALL WRITE (AMUSNE6 ¢NEG6 y3HMUO,KAMU)
WRITE(NTAPEL) ((AMU(IJ)9J=1yNE6)},I=1,NE6)

FORM ACOF
CALL CREA (NREC34NJJNEJUVEC,)AsByKAJKB ¢KWS)

FORM BCOF
CALL CREB {(NREC3,NREC2yNJyNESAyByHE KA KB,KWS)

FORM CCOF
CALL CREC (NREC3yNRECZ2yNJIINE,AyB,CyAMUSKA,KB4KC 4 KAMU)

FETCH AND STCORE STIFFNESS AND DAMPING
CALL FETCH(INTAPE2,11,NREC2+AMUNENEJKAMU)
WRITE(NTAPEY) {(AMU(I:5J)9J=1,NE),;1I=1,NE)
CALL FETCH({NTAPE2,124,NREC2yAMU4NE,NEKAMU)
WRITEINTAFEL) ((AMULI+J)sJ=14NE)},I=1,NE)

READ AND STORE INITJIAL CONDITICNS
READINIT,1002) (A(14J)9J=1,NE)
READ(NITL1D02) (A(245J)49J=1,4NF)
CALL WRITE(A(1,41),Y4NELJ4HXEQ JKA)
CALL WRITE(A(241)9X9NE4HXEODSKA)
WRITE(NTAPF1) (A(l,J)sJ=1,NF)
WRITE(NTAPEYL) (A(24J0)9J=1,NE)

HINGE LOOP %k xkdf ¥ b krkrixt kxR ikirkkkikkitidry xRkt

NHB = NHPOI(NEOD)

004813
004814
004815
004816
004817
004818
004819
004820
004821
004822
004823
004824
004825
004826
004827
0048528
004829
004830
004831
004832
004833
004834
004835
004836
004837
004838
004839
004840
004841
004842
004843
0C4E44
004845
004846
0048647
004848
004849
004850
004851
004852
004853
004854
004855
004856
004857
004858
004859
004860
¢04861
004862
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CH*%

Cxxx

154

Cher

WRITE(NTAPE>) NHB

DC 150 L=1,NHB
READ(NIT,1001) NOHyITYPELJOINT

ISUMRY(L,1) = NOCH
ISUMRY(L,2) = ITYPE
ISUMRY (L¢3 ) = JOINT

IFINOH LY. 2 <0R. NOH .GT. NH) GO TO 996

LR = 6*(NOH-2) + 1

LD = 7%(NOH-2) + 1

IF(ITOPOL{1,NOH) .EQ. NBOD) GO TO 152
IF(1TOPOL( 2,NOH) .NE. NBCD) GO TO 996
LR = LR+1

LD = LD+1
CONTINUE
DH{1,LD) = WS(JOINT,11)
DH(2,LD) = WS{JOINT,12)
DH(3,LD) = WS(JOINT,13)

READ ANGLES
READ(NIT,1002) (WVIJ)sJ=1,3)

ASUMRYLL,1) = WV(I)
ASUMRY(Ls2) = WV(2)
ASUMRY(L,3) = WV(3)

CALL ROTTR (3,ITYPE,WV,RH(1,14LR),DUM,DUN)

READ HXoHY oHZ

CALL FETCH(INTAPE2, 5,NREC2yAyNJNE,KA)
CALL FETCHINTAPE2, 6yNREC24ByNJyNE,KB)
CALL FETCH(INTAPRPE2, ToNREC24CoeNJyNEKC)

DO 154 J=1,NE

AMULL,J) = A(JOINT oJ)
AMU(24J) = BIJOINT,,J)
AMU(3,J) = C(JOINT,J)

READ SIGXySIGY»S1GZ

CALL FETCHINTAPE2, 84NREC2yA¢NJyNE,KA)
CALL FETCH(NTAPE2, 9,NREC2,ByNJJNE,KB)
CALL FETCH(NTAPE2,10,NREC2,CyNJJNE KC)

DC 155 J=1,NE

AMU“"J’ = A(JUINT,J)
AMU(54,J) = B(JOINT,J)
AMUL645J) = CULJIOINT,.I)

WRITE(NTAPEl) NOH
WRITE(NTAPEL) ((AMU(I4J)9J=14NED,1=1,3)

004863
004864
004 865
004866
004867
004868
004869
004870
004871
004872
004873
004874
004875
004876
004877
004878
004E79
004880
004881
004882
004883
004884
004885
004886
004€687
004888
004889
004890
004891
004892
004893
004894
004895
004896
004897
004898
004899
004900
004901
004902
004903
004904
004905
004906
004907
004908
004909
004910
004911
004912
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WRITE(NTAPEL) ((AMU(I4J)J=1¢NE)1I=4,6) 004913

C 004914
150 CONTINUE 004915
WR1TE (NOT,3022) NBOD 004916

CALL WRITIS (ISUMRY¢NHB 3 KSUMRY} 004917

CALL WRITES (ASUMRY NHB 3 4KSUMRY) 004918

C 0c4919
Cxxx  SENSOR LOOP Ak ddhffdd kSR kids Rtk k ek kgt kAhed 004920
C . 004921
NSB = NSPOI(NBOD) 004922
WRITE(NTAPEL) NSH 004923
IFINSE .EQ. O) RETURN 004924

Cc 004925
DO 160 L=1,NSB ’ 004926
READ(NITS1001) NOSLITYPELJOINT 004227
ISUMRY(L,1) = NOS 004928
ISUMRY(L,2) = ITYPE 004929
ISUMRY (L 43) = JOINT 004930
IF(IFTSMWINGS) NE. NBOD) GO TC 996 004931

LR = 2%NOS - 1 004932
DS({1.,LR) = WS(JOINT,11)} 004933
DS(2,LR) = WS(JQINT,12) 004934

DS (3,LF) = WS(JOINT,13) 00493¢

C 004936
C*%x%x READ ANGLES 004937
READ(NIT21002) (WV{J)eJd=1,3) 004938
ASUMRY(LoL) = WV(1) 004939
ASUMRY(L,2) = WVI(2) 004940
ASUMRY(Lo3) = WV(3) 004941

C 004942
CALL ROTTR (3491TYPESsWV,RS(1,14LR}),DUM,DUM) 004943

c 004944
C*x%x READ HX,HY 4HZ 004945
CALL FETCHINTAPE2, 5,NRECZ2,AsNJJNELKA) 004946

CALL FETCH(INTAPE2, 6yNRECZ24ByNJJNEKB) 004947

CALL FETCH(NTAPE2, 7¢NREC2yCyNJsNEJKC) 004948

c . 004949
DO 164 J=1 4NE 604950
AMU(1,J) = A(JOINT,,J) 004951
AMU(2,J0) = RI{JOINT,J) 004952

164 AMU(2,J) = C(JOINT,J) 004953

C 004954
Cxx% READ SIGX, SIGY,SIG2Z 004955
CALL FETCHINTAPE2, B NREC2,A¢NJIJNE LKA} 004956

CALL FETCH(NTAPE2, 94NREC2,E4NJyNELKB) 004957

CALL FETCHINTAPE2,1CsNREC24yCyNJ¢NEHKC) 004958

C 004959
DO 165 J=1NE 004960
AMU(44J) = A(JOINT ) C04961

AMU(S,3) = B(JOINT,J) 004962

B T




165

160

995
2001

996
2003

999
2004

AMU(64+4) = C(JOINT,J)

WRITE(NTAPE1) NOS
WRITEINTAPEL) ((AMU(I9J)9S5=14NE)y1=1,3)
WRITE(NTAPF1) ((AMU(I3J)eJ=1yNE)y[=4,46)

CONTINUE

WRITE (NOT,3023) NBOD

CALL WRITIS (ISUMRY,NSBy34KSUMRY)
CALL WRITES (ASUMRY,NSB,3,KSUMRY)

RE TURN

WRITE(NOT, 2001)

FORMAT(1H] 4 5HNEGATIVE COR ZERQ LUMPED MASS, PROGRAM STOPPED)
sSTCP

WRITE(NCT,2003)

FORMAT(1H] ,31HTQPCLOGY ERROR, PROGRAM STOPPED)

sTOP

WR ITE(NOT, 2004)

FORMAT(1HI 441HERRCR IN INPUT TO MSMODL, PRCGRAM STOPPED)
sTOoP

END
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[HDG, P MULTA -004987
[FOR,IS  MULTA -004988
COMPILER (XM=1), (EQUIV=CMN) ~004989
SUBRROUTINE MULTA (AZyB,NRA,NRBNCB,KAZ,KB) 004990
IMPLICIT DCUBLE PRECISION(A-H,0-2) -004991
DIMENSION AZ(KAZs1)y B(KBy1)yW(150) 7004992

DATA NOT /7 &/ 004993

c 004994
C MATRIX MULTIPLICATION. A * B = Z. 004995
C USES TWO WORK SPACES. RESULT (2) IS PLACED IN A. 004996
C AZ MUST BE DIMENSIONED LARGE ENOUGH IN MAIN PROGRAM TC CONTAIN THE 004997
C LARGER OF A OR 2. ‘ 004998
C CALLS FORMA SUBROUTINE ZZBOMB. 004999
C THF MAXIMUM SIZE IS 005000
c NRB = XXX _ : 005001
C DEVELOPED BY C S BODLEY. JANUARY 1965. 005002
C LAST REVISION BY R F HRUDA. JUNE 1972. : 005003
c 005004
c SUBROUTINE ARGUMENTS 005005
C AZ = INPUT MATRIX. SIZE(NRA,NRB). 005006
c = OUTPUT RESULT MATRIX. SIZE(NRA,NCB). 0065007
C B = INPUT MATRIX. SIZE(NRByNCR) 005008
C NRA = INPUT NUMBER OF ROWS OF MATRICES A,Z. 005009
C NRB = INPUT NUMBER OF ROWS OF MATRIX B, COLS OF MATRIX A. MAX=500. 005010
C NCR = INPUT NUMBER OF COLS OF MATRICES B,Z, 005011
C KAZ = INPUT ROW DIMENSICON OF AZ IN CALLING PROGRAM. 005012
C KB = INPUT ROW DIMENSION OF B IN CALLING PROGRAM. 005013
C Ne 005014
IF (NRB .GT. 150) GO TO 999 RN 7105015

c > 005016
DO 40 I=1,NRA B ok 005017

DO 20 K=1,NRB o 005018

20 WK} = AZ(1,K) : 005019
DO 40 J=1,NCB 005020

S = 0.00 005021

DO 30 K=1,NRB ‘ 005022

30 S = S + WIK)I*B(K,J) y 005023
40 AZ(I,J) = S 005024
RETURN 005025

c _ 005026
999 WRITE (NOT,1001) / 005027
1001 FORMAT (1H1,31HERROR IN MULTA, PROGRAM STOPPED) 005028
STOP 005029

END 005030




[HDG,P MULTB
(FOR,IS MULTB

OO0

COMPILER (XM=1), (EQUIV=CMN)

SUBROUTINE MULTB (AyBZ o NRAJNRB¢NCByKA,KBZ)
IMPLICIT DOUBLE PRECISYION{(A-H,0-2)
DIMENSION A(KA,1}1,82(KBZy1)

COMMON /LWRKV1/ W{ 50)

MATRIX MULTIPLICATION. A *x B = 2,

USES TWO WORK SPACES. RESULT (2) IS PLACED IN B,

BZ MUST BE DIMENSIONED LARGE ENOUGH IN MAIN PROGRAM TO CONTAIN THE
LARGER OF B OR Z.

THE MAXIMUM S1ZE 1$%

NRB = 500.
~——~SUBROUTINE ARGUMENT DFSCRIPTIONS ————

A = INPUT MATRIX. SIZE (NRA,NRB).
B2 = INPUT MATRIX. SIZE (NRB,NCB).

= CUTPUT RESULT MATRIX. SIZE (NRA,NCB}.
NRA = INPUT NUMBEPR OF ROWS OF MATRICES A,Z.
NRS = INPUT NUMBER OF ROWS OF MATRIX B, COLS OF MATRIX A. MAX
NCB = INPUT NUMBER OF COLS OF MATRICES B,Z.
KA = INPUT ROW DIMENSION OF A IN CALLING PROGRAM.
KBZ = INPUT PROW DIMENSION OF BZ IN CALLING PROGRAM.

DO 40 J=1,NCB

D0 20 K=1, NRB
20 W(K) = BZ(K.J)

DO 40 I=1,4NRA

S = 0.D0

DO 30 K=1,NRB
30 S = S + A(I,K)*W{K)
40 BZ{IL,J) = S

RE TURN
END
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-=005031
-005032
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005036
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[HDG,P
[FOR,I

c
15
30
20
c

MULT3
S MULT3
COMPILER (XM=1), (EQUIV=CMN)
SUBROUTINE MULT3I(AB Z9yNRA9NRE yNCB 9KRA KRB yKRZ)
IMPLICIT DCUBRLE PRECISION(A-H,0~2)
DIMENSION A(KRA91)9B(KRBy1)4Z{KRZ¢1)yWR(100)

DO 20 1=1,4NRA
DO 15 J=1,NRB
WR{J) = AlI,J)
DO 20 J=1,NCE
S = 0.00

DO 30 K=1,NRB

S = S + WRIK)*B(K,J)
Z(I4J) = S

RETURN

END
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-005068
-005069
-005070
005071
-005072
8405073
005074
005075
0065076
065077
5078
005079
oGS5 08e0
065081
005082
005083
005084
005065
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[HDG,P MULTAD -005086

{FOR,IS MULTAD -005087
COMPILER (XM=1),(EQUIV=CMN) -0050¢€8
SUBRCUTINE MULTAD (AyByZ NRASNRByNEB yKRAJKRBKRZ) 005089
IMPLICIT DOURLE PRECISION(A-H,0N-Z) -005090
DIMENSION A(KRA31)+B(KRBy1)yZ(KRZy1)yWR({100) 8505091

c 005092 ’
DO 20 I=1,NRA 005093
DO 15 J=1,NRB 005094

15 WR(J) = A(1,J) 005095
B0 20 J=1,NCH 005096
S = 0.00 005097
DO 30 K=1,NRB 005098
30 S = S + WR(IK)*B(K,yJ) 005099
20 Z(I4J) = Z(T4J3) + S 005100

c 005101
RE TURN 005102
END 005103

S
S v g R T T L RS

xR
i
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[HDG,P NIPLOT

(FORLIS NIPLOT
COMPILER (xXM=1), (EQUIV=CMN)
SUPRQUTINE NIPLOT (TVITLE,DEMIN,DBMAX)

C

C **x%

C *%xx MSFC UNIVAC 1108 VERSION *xx»

C *%x%

Cw=——~=SUBRROUTINE FCRMS NICHOLS PLOT

~———=SUBROUTINE ARGUMENT DESCRIPTIONS————=
TITLE

DBMIN
DBMAX

INPUT ALPHA NUMEFTC TITLE
INPUT LOWFR DB LIMIT TC PLOY
INPUT UPPER DB LIMIT TC PLOT

#onn

aBuNeleNaNeNal

COMMON /LSTART/ 1IRUNNC, IDATE, NPAGE
COMMON /PSTUFF/

133

* SAVEC(500)s SAVEP(500), SAVED(500), SAVEA(S500), KSAVE

COMMON /ADDPLT/ X(5C0)sY{(500) yDUMMY(500)
DIMENSION TITLEC(1),TX{(12),TY(12)
EQUIVALENCE (IZRUNNOZRUNNC)

TX( 1) = 6H

DO 5§ I=1,10

S TX(I+1l) = TITLE(])
TX(12) 6H

YL 1)
T 2)
TY( 3)
TY( 4)

6HNICHOL
6HS PLOY
6H
6HAMP RA
6HTIC IN
6H DB VS
6H PHASE
6H IN DE
6HG

6H

6k
RUNNO

-
~.
-—
nny e NN

CALL PLOTS S(DBMAX,DBMIN,YTOP,YBOT)

XLFT = 0.0
XRGT = 360.

IFR
IFL

0
0

nn

~005104
-~005105
-0605106
-005107
~-005108
-005109
-0605110
-005111
-005112
-005113
-005114
~005115
-005116
-005117
-005118
-005119
-005120
-005121
-005122
-005123
-005124
-005125
-005126
-005127
-005128
-005129
-005130
-005131
-005132
-005133
-005134
-005135
-005136
-005137
-005138
-005139
-005140
-005141
-005142
-005143
-005144
=005145
=005 46
-005i47
-005148
-005149
-005150
005151
-005152
-005153




KNT = 0

DC 60 I=1yKSAVE

DB = SAVED(I)

PH = SAVEP(I)

IF(DBR .GF. DBMIN .AND. DB .LE. DBMAX) GO 70O 81
IF(IFL .FQ. ) GO TO 80

75 IF(IFR .EQ. O0) CALL QUIK3L{-19XLFTXRGT,
* YBOToYTOP 9353 TXyTY 3 =KNT X, Y)
. IF(IFR .EQe 1) CALL QUIK3L( OpXLFT4XRGT,
* YBOT o YTCP ¢35, TXeTY ¢ ~KNTeXoVY)
IFL = 0
IJFR = 1
KNT = 0
GO 70 80
81 KNT = KNT + 1
X{KNT) = PH
Y{XNT) = DR
IFL =1

IF(I .FQ. KSAVE) GO TO 75
60 CONTINUE

RE TURN
END
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-005154
-00515%
-005156
-005157
-005158
-005159
-005160
-005161
~005162
~-005163
-005164
-005165
~-005166
~005167
-005168
-005169
-005170
-005171
-005172
-005173
-005174
-=005175
~-005176
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[HDG P NUMS
[FOR,LIS NUMS
COMPILER (XM=1), (EQUIV=CMN)
SUBROUTINE NUMS (AsDoByRIR,RIT4R2R4R21,PTCL,

»

“

GAINyIFLG JNN¢yNZRUO IY 9 NAJKA)

IMPLICIT DCUBLE PRFCISICN(A-H,0-7)

e EaNaNal

SUBROUTINE DFTERMINES NUM(S)
CALLS Ok PACKAGE

COMMCN /DRATIC/

*

(@]

IFL1,1FL24DRVEC(150)

DIMENSION A(KA,1)9E(1),RIR(1)4R1I(1)4R2R(1),R21(1)
DIMENSION D(KAs1)

e

R1R
R1J
R2R
R21

PTOL
GAIN
NN
1Y
KA
IFLG

OO0

CON

(g

IFLY
IFL?2
IFLG

[aNaNaNeNa]

LUB L (I T L 1]

nnnn N

- —=SUBROUTINE ARGUMENT DESCRIPTIONS—~——-

INPUT TRANSFORMED PARTIAL DERIVATIVE MATRIX. NAJNA
INPUT COEFF. OF INPUT TF FOR QIOUT)/Q(IN). NA,1
CUTPUT REAL KOOTS OF FIRST TERM IN NUNERATOR. NA-1
QUTPUT IMAGINARY ROOTS OF FIRST TERM 1IN NUMERATCR.
CUTPUT REAL ROOTS OF SECOND TERM IN NUMERATOR. NA-1
IMAG INARY ROOTS OF SECOND TERM IN NUMERATOR .

FOR INVERSE SHIFT.

INPUT TOLERANCE TC REMOME THE P{I) = O RCOTS

QUTPUT GAIN OF NUMERATOR.

OQUTPUT NUMEER OF NUMERATOR TERMS. EITHER 1 OR 2.
INPUT COL LOCATION GOF DESIRED Q(OUT) —-LOCAL—
INPUT ROW DIMENSION SIZE OF A IN CALLING PROGRAM.
FLAG TO SET FOR ZERQU GAIN. '

0 ZERC GAIN DETECTED.

1 GAIN NOT ZERC.

-DSQRT(3.D0)

1
0
1

wonw

FORM AUGMENTED A MATRIX
REPLACE COL IY CF A WITH COL NA OF A AND
PUT B INTO COL NA OF A

DO 10 I=1,NA
A(IolY) = A(T4NA)

10 A{I4NA)

-B(I)

C INTERCHANGE ROW 1Y OF A WITH ROW NA OF A
DO 15 J=14NA

-005177
-005178
-005179
005180
605181
005182
-005183
005184
005185
005186
005187
005188
10005189
005190
005191
005192
005193
005194
005195
005196
065197
005198
005199
005200
005201
005202
005203
005204
005205
005206
005207
005208
005209
005210
005211
005212
005213
005214
005215
005216
005217
005218
005219
005220
005221
005222
005223
005224
005225
005226

P P T Y Y
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Z = ALIY,J) 005227
ALIY,J) = AINALJ) 005228
15 A(NAJJ) = 2 005229
c OBTAIN PIVOTAL ELE AND CK FOR ZERO 005230
Z = AINAJNA) 005231
IF (Z .EQ. 0.DO) GO TO 50 005232
GAIN = -7 005233
NN =1 005234
D0 20 J=14NA 005235
20 A(NA:J) = A(NAWJI) 7 2 005236
NA2 = NA-1 005237 :
DO 30 I=1,NA2 005238 .
DO 30 J=1,NA 005239
30 A(I4J) = ALI4J) ~ ACINA) * A(NA,J) 005240
CALL WRITE (AyNAoNAs4HANUM,KA) 005241
CALL QRDRVR (AsNA2,RIRsR1I4KA) ' 005242
NZRC = NA2 ‘ 005243
G0 TO 100 005244
50 CONTINUE 005245
c 005246
N =1 005247
NA2 = NA-1 005248
c 005249
c FORM (A — T*COM) 005250
c 005251
DO 55 I=1,NA2 ' 005252
55 A{I,1) = AtI,I) — CON 0052£3
c 005254
CALL GAUSST (A,D¢NA,KA) 005255 -
CALL WRITE (DRVECy19NA96HDRATIO,1) 05256 . |
IF (IFL2 .EQ. 0) GO TO 57 . 005257 é
IFL2 = 0 - 005258 : |
IFLG = O ’ 005259 : |
c 005260 f
c ZERO GAIN ENCOUNTERED IN GAUSSI. - : 005261 3 ]
c 005262
RETURN 005263
c 005264
57 CONTINUE 005265
c 005266 :
c : 005267 j
GAIN = DRVEC(1) 005268 1
DO 58 I=2,NA : 005269 ,
58 GAIN = GAIN * DRVEC(I) 005270 ;
c 005271 ?
DO 59 I=1,¢NA 005272
59 D(I,NA) = 0.DO 005273 !
c ‘ 005274 !
CALL QRDRVR (DyNAsR2RyR2I,KA) 005275 :
c 005276 ;




4 NaKel

60

65
70
71

T2
75

80

100

PEMOVE THE P(1) = 0. ROOTS.

CALL SIFT (R2R,NA,PTOL)
CALL SIFT (R21,NA,PTOL)

K=0
DO 60 I=1,NA
1F (R2R{I) .EQ. 0.D0 .AND.

* R2I(I) .FC. 0.DO) GO TO 60
K=K+1
RIR(K) = R2R(I)
RII(K) = R2I(1)
CONT INUE
NZRO = K
NEXP = NA-NZRO
PIP = 1.D0
I =0
DO 70 YII=1,NZRO
I =141

IF(I .GT. NZRO) GO TCO 71

IF {R1T{I) .EQ. 0.DO) GO TO 65

PIP = PIP * (RIR(TI)*%2 + RIXI(T)%%x2)
I=1+1

GO 70 70

PIP = PIP * RIR(I)

CONTINUE

CONTINUE

GAIN = GAIN * PIP

IF (NEXP .F0Ce. O0) GO TO 75

DO 72 I=14NEXP

GAIN = ~1.DO*GAIN

CONTINUE .

REMOVE THE -SHIFT VALUE TO OBTAIN TRUE ROOTS.

DO 80 I=1,NZRO

RMOD = RIRI{I)*%2 + R1TI(I)**2
RIR(I) = RIR(ID/RMOD + CON
RI1I(T} = —=R1I{ID/RMOCD

CONTINUE
RE TURN
END
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005277
005278
0605279
005280
005281
005282
005283
005284
005265
005286
005287
005268
605289
005290
005291
005292 ,
005293 |

-005294

-005295 |

~005296 |

-005297

-005298

~005299

~005300
~005301
~005302

-005203

~-005 304
005305 : :
005306 ' :
005307 |
005308 : |
005309 |
005310 : ,
005313,
605312 |
005313 : |

005314 ' g

' |

005315
005316
005317
005318 |
005319 |
005320 H }
005321 i
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[HDG,P NYPLOT
[FOR,IS NYPLOT

c

C *%x
C *3%x MSFC UNIVAC 1108 VERSION ¥%x%
C **x
C~==-——SUBROUTINE FORMS NYQUIST PLOT

AOCOOOODO

TITLE

AMI
AMA

*

COMPILER (XM=1)}, (EQUIV=CMN)
SUBROUTINE NYPLCT (TVITLE.AMIN,AMAX)

~————=SUBROUTINE ARGUMENT DESCRIPTIONS———-~

INPUT ALPHA NUMERIC TITLE
MINIMUM AMPLITUDE TO PLOY
MAXIMUM AMPLITUDE TO PLOT

N
X

fi 1N

COMMON /LSTART/ IRUNNGC, IDATE, NPAGE

COMMON /PSTUFF/

' SAVEO(500), SAVEP(500), SAVED(500), SAVEA(500), KSAVE
COMMON /ADOPLT/ X{(500),Y(500)yDUMMY{500)

DIMENSION TITLE(1),TX(12),TY(12)
EQUIVALENCE (IRUNNGC,RUNNO)

™L 1) = 6H

DO 5 I=1,10

TX(I+1) = TITLE(I)
TX(12) 6H

TY( 1)
TY( 2)
TY( 3)
TY( 4)
TY (5)
TY( &)
™7
TY( 8)
TY( 9)
TY(10)
TY(11)
TY(12)

6HNYQUIS
6HT PLOT
6H
6HAMPLIT
6HUDE -
6HIMAG P
6HART VS
6H REAL
6HPART -
6H

6H
RUNNO

mw o nnn

CALL PLOTSS{AMAXy—AMAX,YTOP,YBOT)
CALL PLOTSSTAMAX y—AMAX ¢XRGT ¢ XLFT)

IFR =0
IFL = 0
KNT = 0
DO 80 I=19KSAVE

-005322
005323
-005324
-005325
-005326
-005327
-005328
-005329
-005330
~005331
-005332
-005333
~-005334
-005335
-005336
-005337
-005338
-005339
-005340
-005341
-005342
-005343
-005344
-005345
~005346
-005347
~005348
-005349
-005350
~-005351
-~005352
-005353
-~005354
-005355
-005356
-005257
~-005358
-005359
-~005360
—-005361
-005362
-005363
-005364
~005365
~005366
-005367
-005368
-005369
-C05370
-005371

e




AR

R s

wer

i

R SAVEA(]I)
T SAVEP{T)/57.2958
IF(R .GE. AMIN .AND. R .LE. AMAX) GO TC 81
IF(IFL .tEQ. O) GO TO 80
YF{IFR .£Q. 0) CALL QUIK3L(-1,XLFT4XRGT,
YEOT o YTOP 335 TXeTY s ~KNT 9 Xy V)
IF(IFR .EQe. 1) CALL QUIK3LU( OyXLFT¢XRGT,
VBUT'YTOP ’35 ’TXQTY "'KNT .X 'Y ,

ihon

IFL = 0
IFR = 1
KNT = 0
GO YO §0

KNT = KNT + 1
X(KNT) = R2COS(T)

Y(KNT) R*SIN(T)
IFL = 1
IF{TI .EQ. KSAVE) GO 7O 75

CONTINUE

RE TURN
END
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-005372
005373
-005374
—-005375
-005376
-005377
-005378
-005379
-005380
-005381
~-005382
-005383
-005384
-005385
-005386
-005387
-005388
-0053¢€9
-005390
-005391
-005392




[HDG,P PAGEHD

[FOR,IS PAGEHD
COMPILER (XM=1), (EQUIV=CMN)
SUBROUTINE PAGEHD

C
C *%x%
C *xs MSFC UNIVAC 1108 VERSION **s
C *%=*
COMMON /LSTART/ IRUNNO, IDATE, NPAGE
COMMON /LSTRT1/ UNAME(3), TITLE1(12), TITLEZ2(12)
C
EQUIVALENCE (IDATE,DATE)
C
DATA NCT / 6 /
C
2001 FORMAT{9HIRUN NO, A6, 42X SHDATE A6y 42X 9HPAGE NO, 14,
* /755X THRUN BY 3A69 // 10X 12A6,y 10X 1S5HCURRENT TIME = ,A6
* /710X 12A64 10X 16HTHE CPU TIMER = ,14,4H SEC)
C
CALL SCLOCK(DATE ,TIME,ESEC,E60SEC)
CALL CPUTIM(ISEC)
ISEC = ISEC/1000000
NPAGE = NPAGE + 1
WRITEINOT,2001) IRUNND,DATE JNPAGE yUNAME ¢ TITLEY1TIME,TITLE2,ISEC
C
RE TURN
END
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-005393
-005394
-005395
~005396
-005397
-005398
-005399
-005400
-005401
-005402
-005403
-005404
—~005405
~-005406
-005407
-005408
~-005409
-005410
-005411
-005412
-=005413
~-005414
-005415
-005416
-00%5417
-005418
-005419

AN
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(HDG P PLOTSS ~005420
[FOR,IS  PLOTSS -005421
COMPILER (XM=1), (EQUIV=CMN) -005422
SUBROUTINE PLOTSS (YMAXIN,YMININ,YTOP,YBCT) -005423
C -005424
C k% -005425
C **% MSFC UNIVAC 1108 VERSION *%% -065426
C %% -005427

C SUBROUYINE SELECTS PLOT UPPER AND LOWER LIMITS FCR A 10 SQUARE -005428 |

| C LINEAR PLOT GRID. -005429 |
: o ——~—=SUBROUT INE ARGUMENT DESCRIPTIONS-=———o -005431
; c -005432

: C YMAXIN = INPUT MAXIMUM VALUE TO BE PLCTTED. —005433 |
C YMININ = INPUT MINIMUM VALUE TO BE PLOTTED. _ -005434

C YTOP = CUTPUT UPPER GRID LIMIT. —005435 |

C YBOT = OQUTPUT LOWER GRID LIMIT. -005436 |

o -005437 |

DATA NCT/7 & 7/ —005438 1

YMAX = YMAXIN ~005439 ;

YMIN = YMININ ~005440 |

NERROR = 1  —005441 |

IF (YMAX .LT. YMIN) GC TO 999 -005442 |
IF (YMAX .GT. YMIN) GC TO 21 -005443

11 IF (YMAX .LT. 0.00) GC TO 13 —005444 t
YMAX = 1.001%YMAX -005445

YMIN = 0.999%YMIN -005446 ‘

GO TO 15 —005447 :

13 YMAX = 0.999%YMAX ~005448 |

YMIN = 1.0C1*YHIN —005449 |

15 IF (YMAX .NE. 0.0) GO TC 21 ~005450 |

YMAX = +.3 ‘ -005451 é

YMIN = -.3 —005452 |

(d -005453 |

21 VALUE = (YMAX-YMIN)/10. ) -005454 )

IF (VALUE .LT. ABS{YMIN/100000.)) GO TO 11 ~005455 4

DO 23 I=1,66 ~005456 }
: DO 23 J=1,3 -005457

. SCALE = 2.%%(J=2) * 10. **(1-33) -005458 i
: IF (SCALE .GE. VALUE) GO TO 31 . -005459
: 23 CONTINUE ~005460
: NERROR = 2 -005461
; GD TO 999 -005462
(o -005463
31 NSTEPS = YMIN/SCALE -005464
YBOT = FLOAT(NSTEPS)*SCALE ~D05465
: 32 IF (YMIN) 34,38,36 —005466
: 33 YBOT = YBOT-SCALE ~005467
; 34 IF (YBOT .LE. YMIN) GO TO 38 -005468
A G0 TO 33 , ~005469

\
4
k
r
!
3
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35 YBOT = YBOV+SCALE -005470
: 36 IF (YBNT-YMIN) 35,38,37 -005471
I 37 YBOT = YBOT-SCALE ~005472
! 38 YTOP = YBOT+10.%SCALE ~005473
IF (YTOP .GE. YMAX) RETURN -005474

IF (J .LT. 3) GO TO 39 -005475

J=0 -005476

: 1= 1+1 ~005477
. 39 J = Jel -005478
: SCALE = 2.%#(J-2) * 10.#%(I-33) -005479
GO TO 32 ~005480

c -005481

999 WRITE (NOT,2001) NERROR ~005482

2001 FORMAT (5X 449HERROR ENCOUNTERED IN SUBROUTINE PLOTSS, NERROR = I3, ~005483

* /95Xy 16HPROGRAM STOPPED. ) ~005484

SToP ~-005485

END -005486

e A T LY LT Y I

T,

%

i

‘
]
]

3
I
3
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[HDG,P PLOTWR -005487
[FOR,IS  PLOTWR ~005488
COMPILER (XM=1), (EQUIV=CMN) ~005489
SUBROUTINE PLOTWR 005490
IMPLICIT COUBLE PRECISION(A-H,0-2) -005491
c 005492
c SUBRCUTINE TO WRITE PLCT OQUTPUT TAPE 005493
c 005494
COMMCN /LAMBDA/ 005495
* ALAM(30) 1005496
COMMON /MAXMUM/ 005497
* NBMAX yNHMAX yNSPMAX yNMWMAX o NMWECD s NMDBOD y KMU, KY oK U 005498
CCMMON /MOMENG/ 005499 |
* Pl 650, PMOM{30) yHTOT(3), TOTL(2),ENGKE( 5)4ENGPF{ S5), 1105500 |
* TOTKE, TOTPE, TOTENG, AHTOT,ATOTL 005501 '
COMMON /PLTDTA/ 005502 1
* NRPLO T, NCPLOT 005503 3
COMMON /SPECIF/ 005504 |
* BETAH(6, 5)4BETAHD(6, 5) 4 AMO(2, 5) yRH(3,3,24)4,RS(3,3,20), 1605505 |
* DH(3,28),05(3520)IMO(3, 5)4NMOW(S,y 5),IFTSMW(10), 1705506 |
* NByNH yNSPTyNOFMO,NDELTA, ITOPOLLZ, 5),IRGFLXU 5),IHDATA(7, 5), 1805507 |
* LOCUL12) 4LENU(12) yNU,NBETA NLAM,NEQ 1905508
COMMON /TAPENC/ 005509 ;
* NTAPE14NTAPE2 ,NTAPE2 005510 |
COMMON /TIMESS/ 005511
* STARTY,DELTAT,ToENDT,TMST 005512
COMMON /VECTOR/ 005513
* Y(250),YDT(250) 2005514
c 065515 ;
c 005516 |
DATA I1ST 7 O / 005517 j
IF (IIST .£C. 1) GO TO S 005518
REWIND NTAPE3 005519
NRFLOT = O 005520 |
JR = 6*NB 005521 |
11ST = 1 ‘ 005522 |
NLAMD = NLAM 005523 j
IF (NLAM .EQ. 0) NLAMD = 1 005524
NCPLOT = 1+2%NEQ+NLAMD4NU+JR+343423NB+5 005525 l
5 NRPLOT = NRPLOT + 1 ‘ 005526 |
C 005527 |
WRITE (NTAPE3) T 005528 i
* (Y{J3)9J=1,NEQ}, (YDT(J),J=1,NEQ) 005529
* y  (ALAMUJ) 30=1,NLAMD) s (P(J)4J=1,NU) 005530 1
% s (PMOM(J) yJ=153JR)y (HTOT(J)yJ=1,3) 005531 ;
* s (TOTL(J) J=1,43), (ENGKE(J)yJ=1,NK) 005532
* s (ENGPE(J)yJ=1,4NB), AHTOT,ATOTL,TOTKE,TOTPE,TOTENG 005533 |
C 005534 |
RETURN 005535 ,
£ND 005536 ;




{HDG,P

PLTCAR

[FOR,IS PLTCAR

O /OO NNONO

n

O O O

COMPILER (XM=1)y (EQUIV=CMN)
SUBROUTINE PLTCAR (DATASNIZNDyNRyNG,

* TITLI,TITLD,TITLP,TITLM,KR )
¥k
*x¢ MSFC UNIVAC 1108 VERSION ##*
*kk
DATA DATA ARRAY
NI LOCATION OF INDEPENDENT VARIABLE (X)
ND LOCATION OF DEPENDENT VARIABLES
NR NO OF VALUES TO PLOT
NG NO OF GRIDS
TITLY TITLE FOR INDEPENDENT VARTABLE AXIS
TITLD TITLE FOR DEPENDENT VARIABLE AXIS
TITLP PLOT TITLE — UNIQUE TO FRAME
TITLM PLGT TITLE — ALL FRAMES
KR ROW DIMENSION OF DATA ARRAY IN

REAL MINIyMAXIyMIND,MAXD

COMMON /LSTART/ IRUNNO,IDATELNPAGE

COMMON /LSTRT1/ UNAME(3), TITLELI(12), TITLE2(12)

DIMENS TON DATA(KR 1), TITLP(1),TITLM{1)4,ND(1)
DIMENSION TIT1(12),TITD(12),IS5Y(3)

EQUIVALENCE (IRUNNG,RUNNO)

DATA ISY / 1Hl, 1H2, 1H3 /

FORM TITL
TITI(1) = TITLD
TITI(2) = 6H VS
TITI(3) = TITL1
TITI{(&) = 6H

DO 1 I=1,8

1 TITI(I+4) = TITLP(I)
DO 2 I=1,10
2 TITO(I) = TITLMII)

TITD(11) = 6H
TITD{12) = RUNNO
NO OF PLOTS
NPLOTS = 0O

DO 3 I=1,3

IF(NDCI) .NE. O) NPLOTS = NPLOTS+)
3 CONTINUE

(Y(I)yI=1,3)

CALLING PROGRAM
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-0G5537
-005538
-005539
-005540
-005541
-0065542
-005543
~005544
~005545
—005546
~005547
~005548
-005549
-005550
—~00E5551
-005552
-005553
-005554
—-005555
-005556
-005557
-005558
-005559
-005560
-005561
—-005562
-005563
~-005564
-005565
-005566
-005567
-005568
-005569
-005570
-005571
~005572
-005573
-005574
-005575
-005576
-005577
-005578
-035579
-005580
-005581
-005582
-005583
-005584
-005585
-005586
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c FIND MAX/MIN OF DEPENDENT VARIABLES -005587

J = ND(1) -005588

MAXD = DATA(1,J) -005589

MIND = DATA(1,J) -005590

DO 10 L=1,NPLOTS -005591

. J = ND(L) -005592
; DO 10 I=1,NR -005593
1 IF(DATA(IyJ) GTo MAXD) MAXD = DATA(I,J) -005594
IF(DATA(ILJ) .LT. MIND) MIND = DATA(I,J) -005595

10 CONTINUE -005596

IF(MAXD .EQ. MIND) MAXD = MIND + 10.0 -005597

CALL PLOTSSUMAXD,MIND,TOPD,BOTD) -005598

c -005599

C GRID LOOP ¥ kxtakaxakokak ki kk ok dkbakokk kkhok -005 600

c , : -005601

NLFT = 1 -005602

NDIV = NR/NG -005 603

. c -005604
; DO 45 11=1,NG -005 605
; TF(IT .GTe 1) NLFT=NRGT -005606
: NRGT = IIaNDIV -005607
: IF{IT .EQ. NG) NRGT=NR -005608
! NP = NRGT - NLFT + 1 -005609
NEWG = =1 -005610

c -005611

c FIND MAX/MTIN OF INDEPENDENT VARIABLE -005612

MAXI = DATA(NLFT,NI) -005613

MINT = DATAUNLFT,,NTI) -005614

0O 11 I=NLFT,NRGT -005615
IF(DATA(IJNI) .GTe MAXI) MAXI = DATA(I,NI) -005616
IF(DATA(I,NT) .LT. MINI) MINI = DATA(I,NI) -005617

11 CONTINUE : -005618

IF (MAXI .FQ. MINI) MAXI = MINT + 10.0 -005619

c -005620

c PLOT DATA -005621

c : ) -005622

DO 40 J=1,NPLOTS -005623

IS = ISY(J) ~005624

_ 1IP = NI -005625
: IJP = ND(J) , ~-005626
: IF (J .GT. 1) NEWG = O ~-005627
: CALL QUIK3L(NEWGsMINIyMAXI,BOTD,TOPDy, 35,TITI,TITD, —NP, -005628
. * DATA(NLFT2IIP)yDATA(NLFT,IJP}) -005629
: CALL XSCLVI(DATA(NLFY,IIP)yIXR4IXE) -005630
: CALL YSCLVI(DATAINLFT,IJP),IYR,IYE) -005631
: CALL PRINTV(1,IS,IXR,1IYR) -005632
; CALL XSCLVI(DATA(NRGT,I1IP)sIXR,IXE) -005633
: CALL YSCLVYI(DATA(NRGT,IJP),IYR,IYE) -005634
§ CALL PRINTV(1,IS,IXR,1IYR) -005635

40 CONTINUE . -005636




et

s

C

45 CONTINUE

RETURN
END
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[HDG 4P PR3
[FORLIS PR3
COMPILER (XM=1),(EQUIV=CMN)
SUBROUTINE PR3 (AgyByCyWeZ 9SeNRAJNCASNCB oNCCoyKASKR yKCyKHWoKZ)
IMPLICIT DOQUBLE PRFCISION{A-H,0~-Z)
DIMENSION A(KA21)B(KE91) yCIKC oY) oWIKWL1)42(K2Z,1)

cC

c W = A*B

cc
DO 10 I=1,NRA
DO 10 J=1,NCB
Wi{lIyJ) =0.0 O
DO 1C K=1,NCA

10 W(Igd) = W(led) + A(I,KI*B(K,yJ)

cc

c T

C 2 = Z + S*C *W

cc

DO 20 I=14NCC
DO 20 J=1,NCB
DO 20 K=14NRA
20 2(T9J) = Z(T4J) + S*C(K, I)*W(K,J)

RETURN
END
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—-005641
~-005642
005643
005644
—005645
005646
005647
005648
005649
005650
005651
005652
005653
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005663
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[HDG,P PRNTOU

[FOR,IS PRNTOU
COMPILER (XM=1)}, (EQUIV=CMN)
SUBROUTINE PRNTOU
IMPLICIT DOUBLE PRECISION(A-H,0-2)

CYNEW , TNEW,CTOLD ,TOLD,CPSTEP,CPSEC

REAL

* % * » * #

»*

BETAH(6,
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COMMON /LAMBDA/
* ALAM{30)
COMMON /MISCNO/
x NOPRNT,NOPLOT
COMMON /MOMENG/

Pl 65)yPMOM(30) yHTOT(3 ), TOTL(3),ENGKE( 5),ENGPE( 5),
TOTKE, TOTPE, TOTENGy AHTCT,ATOTL

COMMON /SPECIF/

5)+BETAHD{6y 5)sAMO(2y 5)sRH(343424)9RS(3,3,20),
DH(3,28)4DS(3,20)4,IMO(3, 5)I,NMOUWIS5, 5) IFTSMW(101),

NEoNH JNSPToNOFMOSNDELTAL,ITOPOL(2y 5)oIRGFLX{ 5),IHDATA(T7, 5),
LOCU({12),LENU{12),NUJNBETA,NLAM,NEQ

COMMON /TIMESS/

STARTTyDELTATToENDT o TMST

COMMON /VECTOR/
* Y{(250),Y0T(250)

DATA NOTSI1ST 7/ 6,

1000 FORMAT
1001 FORMAT
1002 FORMAT
1003 FORMAT
1004 FORMAT
1005 FORMAT
1006 FORMAT
1007 FORMAT
1017 FORMAT
1027 FORMAT

07

(/710X 24HAT SIMULATION TIME, T = 5 1PD10.4932(2H% ))

3Xy21HTHE
3X9y39HTHE
3 X SOHTHE
3X929HTHE
3Xy41IHTHE
3X930HTHE
3Xy 9HFOR
3Xy 9HFGCR
3Xy 9HFOR

L N e Kl e e N e R

STATE VECTOR Y = )

STATE VECTOR TIME DERIVATIVE YDT = )

BETAS (EULER AMGLES, POSITION COORDINATES) ARE)
BETA TIME DERIVATIVES ARE)

DELTAS (CONTROL SYSTEM VARIABLES) ARE)

DELTA TIME DERIVATIVES ARE)

BODY 512,3X,18HTHE VELOCITIES ARE)

BODY 1243X929HTHE CORRESPONDING MOMENTA ARE)
BODY 5I2+3Xs25HITS CONTRIBUTION TO TOTAL,

* 31H ANGULAR AND LINEAR MOMENTUM IS)
1008 FORMAT ( 3X,48RHITS CONTRIBUTION TCO TOTAL KINETIC AND POTENTIAL
* 12HENERGIES IS

1009 FORMAT
1010 FORMAT
1011 FORMAT
1012 FORMAT
1013 FORMAT

* * ¥ ¥

1014 FORMAT
%*

( 3Xy 9HFOR
( 3Xy50HTHE
( 3Xy36HTHE
( 3X¢35HTHE
( /73Xy 29HTHE
/7 3X929HTHE
/ 3X929HTHE
7/ 3IXe29HTHE
7 3X929HTHE

+3X,1P2D15.8)

BODY ,12,3X2THTHE ELASTIC DEFLECTIONS ARE)
INTERCONNECTION CONSTRAINT FORCES(LAMBDAS) ARE)
TOTAL ANGULAR MOMENTUM VECTOR IS)

TOTAL LINEAR MCMENTUM VECTO® IS)

TOTAL ANGULAR MOMENTUM = ,1PD15.8,
TOTAL LINEAR MOMENTUM = ,1PD15.8,
TOTAL KINETIC ENERGY = 41PD15.8,
TOTAL POTENTIAL ENERGY = ,1PD15.8,
TOTAL ENERGY (T + V) = 41PD15.8)

(/7735X333HCPU TIME/STEP CPU TIME/REAL TIME, /38Xe1PE10.4,
9X y1PE10.4)

~005666
—-005667
-005668
005669
-005670
005671
005672
005673
1605674
005675
Go567T6
005677
1105678
005679
005680
1605681
1705682
1805663
19056¢€4
005685
005666
005687
2005688
005689
005690
065691
005692
005693
005694
005695
005696
005697
005698
005699
05700
005701
005702
005703
005704
605705
G05706
005707
005708
c05709
005710
005711
005712
005713
005714
005715
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20

IF (I1ST ,fFQ. 1) GC TO 5
CTNEW = 0.

TNEW = STARTTY

CALL PAGEHD

WRITE (NCT,1000) T
WRITE (NOT,1001)

CALL WRITES (Yy1,NEQ,1)

WRITE (NOT,1000) T
WRITE (NOT,1002)
CALL WRITES (YDT,1,NEQ,1)

WRITE (NOT,1000) T
WRITE (NOT,1003) .
CALL WRITES (BETAH46,NH,6)

WRITE (NOT,1000) T
WRITE (NQT,1004)
CALL WRITES (BETAHD,69NHe6)

IF (NDELTA .FQ. 0) GO TC 10
WRITE (NOT,1000) 7

WRITE (NCT,1005)

LO = LOCU(2*NE + 21}

CALL WRITES (Y(LQ),1,NDELTA,1)
WRITE (NOT,1000) T

WRITE (NQT,1006)

CALL WRITES (YDT(LO) 1,NDELTA,1)

DC 20 N=1,4,NR

WRITE (NOT,1000) T

WRITE (NOT,1007) N

L0 = LOCUIN)

LE = LENU(N)

CALL WRITES (Y(LO),1,LEH1)
WRITE (NOT,1017) N

CALL WRITES (PILO)2yLEL1)
LOPM = 6*(N-1) + 1

WRITE (NOY,1027) N

CALL WRITES (PMOM(LOPM),y1,6,1)

WRITE (NOT,1008) ENGKE(N),ENGPE(N)

LE = LFNU(N+NB)

IF (LE .EQ. O) GO' TO 20

L0 = LOCU(N+NE)

WRITE (NOT,4,1009) N

CALL WRITES (Y(LC)41,4LE,1)
CONTINUE

IF (NLAM .FQ. 0) GO TO 50
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50

100

WRITE (NOT,1000) T
WRITE (NOV,1010)
CALL WRITES (ALAM,1,NLAM,1)

WRITE (NOT,1000) T
WRITE (NOT,1011)

CALL WFRITES (HTOT,1,3,1)
WRITE (NOT,1012)

CALL WRITES (TOTLes143,1)

WRITE (NOT,1013) AHTOT,ATCTL,TOTKE,TOTPE,TOTENG

IF (I11ST .EQ. 1) GO TO 100
I1ST = 1

RETURN

TOLD = TNEW

CTOLD = CTNMEW

TNEW = T

CALL CPUTIM(ISEC)

CTNEW = FLOAT(ISEC/1000000)
CPSTEP = CTNEW - CTOLD

CPSEC = CPSTEP/(TNEW-TOLD }
CPSTEP = CPSTEP/FLOAT (NOPRNT)
WRITE (NOT,1014) CPSTEP,CPSEC

RE TURN
END

150

005766
005767
005758
005769
005770
0C5771
005772
005773
005774
005775
005776
0057717
005778
005779
005780
005781
005782
005783
-005784
-005785
00578¢
005787
005788
005789
005790
005791
005792




[HDG,P Qr2
[FOR,IS QR 2

100

110

120 IF(DABSUA(JILI+41,4J1)2A(J1+42,J1+1 )% (DABSTA(II+41,0142)4A00042,01+42)
140, 130

130
140

150
160

170

180

190

200
210

220
230

240

250
260
270

COMPILER (XM=1), (EQUIV=CMN)
SUBROUTINE QF2 (ANyKy,S1GyD4KR)
SUBRCUTINE TO BE USED BY QRCON
IMPLICIT DCUBLE PRECISION(A-H,0-2)
DIMERSION A{KR,1)4G(3),PSI(2)

NI =N -1
IA = N -2
iP = 1A

IF(N-3) 450, 140, 100
DO 130 J = 3,N1
JT =N ~- O

IF(DABS (Al J141,31))-D) 1404 140, 110

151

DEN = A(JL+14Ji+5)%(A(J14],J141)-STIGI+A(JL+1,0142)%A(J142,J1+1)+R

IF (DEN) 120, 130, 120

1-SIG)+DARS (A{J7+3,01+42)))/DEN)I=D) 140,
IP=y1

DO 150 J=1,IP

J1=IP-g+1

IF (DABS(AUJ1+1,41))-D) 160, 160, 150
1Q=J1

0O 440 1=IP,N1

IF(I-IP) 120y 170, 180

GU1)=A(IP, IP )X (A(IP,IP)-SIG)+A(IP,IP+1)*A{IP+1,IP)4R
GU2)=A(IP+1,IP)* (A(IP,IP)+A(IP+1,IP+1)~-SIG)

G(3)=A(IP+1,IP)*A(IP+Z2,IP+1)
A(IP+2,IP)=0.D0

GO Tu 210

G(1)=A{1,1-1)
G(2)=A(Y+1,1-1)

IF(I-IA) 190, 190, 200
G(3)=A(1+2,1-1)

GO T0 210

G(2)=0.D0 -
XK=DSQRT(G(1)1*G(1)+G(2)*G(2)+G(3)*G(3))
TF(G(1) LT .0.000) XK==XK

IF (XK) 230, 240, 230
AL=G(1)/XK +1 .DO
PSI(1)=G(2)/(G(1)+XK)
PSI(2)=G(3)/7(G(1)+XK)

GO TO 250

Al.=2.D0

PSI(1)=0.D0

PSI(2)=0.D0

IF(I-1Q) 260, 290, 260
IF(I-IP) 280, 270, 280
ACY,T-1)=—A(1,1~1)

GO TO 290

-005793
~005794
-005795
005796
005797
-005798
005799
005800
005801
005802
005803
005804
005805
005806
005807
CCSEOS
(Bh L9340
0065810
005811
005812
005813
005814
005815
005816
005817
oo5818
005819
005820
005821
005822
005623
005824
005825
005826
605827
005828
005829
005830
005831
005832
005833
005834
005835
005836
005837
005838
005839
005840
005841
005842

WL T L T LT R

T N =




PG . R AR

280
290

300

310
320

330
349

350

360
370

380

390
400

410
420

430

440
450

AlYI-1)==XK

DO 340 J=1I,N

IF{I-1A) 300, 300, 310
C=PST(2)2A(142,J)

GO TO 320

C=0.D0
E=AL*(A(I,J)+PSI(1)*A(I+1,J)+C)
AlloJ)=A(1J)~-E
AlTI+1,J)=A(141,J)-PSTI(]1)%E
IF(I-IA) 330, 330, 340
AlTI+25,0)=A(I+240)-PSI(2)%E
CONTINUE

IF(I—-IA) 3509 350, 360
L=1+2

G0 TO 370

L=N

DO 420 J=1IQ,L

IF(I-1IA) 380, 380, 390
C=PST(2)*A(J,142)

GO TGO 400

C=0.D0
E=AL*(A(Jg I} +PSI(1)*A(Jo1+1)4C)
AlJeI)=A(J,1)-F
A(JyI+1)=A(I,1+1)-PSI(1)*E
IF(I-IA) 410, 4104 420
AlIyT+2)=A )2 142)—PSI(2)%E
CONT INUE

IF{I-N+3) 4309 430, 440
E=ALXPST (2 )*A(1I+3,1+2)
AlI+3,1)=-E
A(I4+3,1+41)=—PST(1)*E
A(T+3,T+42)=A(14+3,742)-PSY(2)%F
CONTINUE

RETURN

END
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005843
005844
005845
005846
005847
005848
005849
005850
005851
005852
005853
005854
005855
005856
005857
005858
005859
005860
005861
005862
005863
005864
005865
005866
005867
005868
005869
005870
005871
005872
005873
005874
005875
005876
005877
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{HDG,P
[FOReIX

100
110

120

130
140
150
160
170

180
190

200

210

220

230

240

250

QRCON
) QRCON
COMPILER (XM=1), (FQUIV=CMN)
SUBROUTINE GRCON (AyM,RODTR LRODTI JKRIPRNT,TTIMES )
IMPLICIT DOUBLE PRECISION(A-H,0-2)

PROGRAM TO CALL OR TKANSFORMATICN, MAXIMUM ITER XIS 50.
DIMENSION A(KR,1),RO0TR(1},RO0TIC(Y)
TEST=10.D0%*%(~20)%10 .DO** (I1*ITIMES)

IF (ITIMES .EQ. O0) TEST=10.00**(~20])

N = M

IF(IPRNT) 100, 110, 100

WRITE (64104)

2ERC = 0.DO

JJ=1

XNN=0.DO

XN2=0.,D0

AA = 0.D0

8 0.D0
C 0.DG

DD = 0.D0

R=0.D0

L£IG=0.D0

ITER = 0

IF(N-2) 140, 180y 190

IFLIPRNT) 150, 160, 150

WRITE (6,105)A(1,1)

ROOTRI1) = All1,1)

ROOTI(1) = 0.0D0

RE TURN

Ja=-1

X = (AIN-14N=1) ~ A(NyN)}**2

S = 4.D0%A(NyN~1)*A(N—1,N)}

ITER = ITEF + 1

IF (X .EQ. 0.D0) GO TC 240

IF (DABS(S/X) .GT. 1.0D-8) GO TO 240
IFCDABS(A(N=14N~1))—DABS(A(NeN})) 220, 220, 210 -
FE = A(N-1yN-1)

nn

A(N-1yN~1)

A(NJN)

0.D0

0.DO

o TO 290

X + S

AIN=1cN-1) + A(NyN)
IF(S) 280, 2504 250
SQ=DSQRT{S)

F=0.D0

H=0.D0

L T L

nn
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~-005878
~005879
-00S &80
005881
-005882
005€83
005684
005885
005886
005887
005688
005889
605890
005891
005892
005893
005694
005895
005896
005897
005898
005899
005900
005901
005902
005903
005904
005905
005906
005907
005908
005909
005910
005911
005912
005913
005914
005915
005916
005917
005918
005919
005920
005921
005922
005923
005924
005925
005926
005927
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IF (X) 260, 260, 270 005928

260 E=(X-SQ)/2.DO 005929
G=(X+50)/2.00 005930

GO TO 290 005931

| 270 6=(X-5Q)/2.D0 005932
i E=(X+50Q)/2.D0 005933
5 GO TO 290 005934
: 260 F =DSQRT(-S)/2.DO 005935
f E=X/2.D0 005936
G=FE ‘ 005937
i H=~F 005938
it 290 IF(JJ) 310, 300, 300 005939
; 300 D = TEST  *(DABS(G) + F) 005940
i IF(DABS(A(N-1,N~2)) .GT. D) GO TO 340 005941
; 310 IF(IPRNT) 320, 330, 320 005942
i 320 WRITE (6,4105)E,F, ITER 005943
WRITE (64105)G,H 005944

; 330 ROOTR(N) = E 005945
: ROCTI(N) = F 005946
. ROOTR(N-1) = G 065947
i ROOTI(N-1) = H 005948
| N=N-2 005949
: IF(33) 170, 120, 120 005950
0 340 IF(DABS{A(N,N-1)) .GT. TEST  *DABS(A(N,N})) GO T0O 380 005951
I 350 IF(IPRNT) 360, 370, 360 005952
] 360 WRITE (6,105)A(N,N), ZERO, ITER 005953
: 370 ROOTRIN) = A(N,N) 005954
! ROOTI(N) = 0.DO 005955
; N=N-1 005956
; G0 TO 120 005957
[ 380 IF(DABS(DABS(XNN/A(N,N-1))-1.D0)-1.0D~-8) 400, 400, 390 005958
; 390 IF(DABS(DABRS (XN2/A(N~1,N-2))}-1.D0)~1.0D-8) 400, 400, 490 005959
. 400 VQ=DABS(A(N,N-1))-DARS(A(N-1,N=-2)) : 005960
: IF (ITER-15) 520, 410, 440 005961
© 410 IFIVQ) 420, 420, 430 005962
420 R = A(N-1,N-2)#%*2 005963
1 SIG = 2.D0*A(N-1,N-2) 005964
; G0 TO 570 ' 005965
. 430 R = A(N,N-1)**2 005966
; SIG = 2.DD*A(N,N-1) 005967
; G0 TO 570 005968
. 440 IFIVQ) 470, 470, 450 005969
450 IF (IPRNT) 460, 330, 460 005970

460 WRITE (6,107)A(N-1,N=2) 005971

GC TO 320 005972

470 IF(IPRNT) 480, 370, 480 005973

480 WRITE (6,107)A(NyN-1) 005974

GO TO 360 005975

490 IF(ITER .GT. 50) GO TO 400 ‘ 005976

IF(ITEF .GT7. 5 ) GO YO 520 005977




500

501
502

503
504

510
520

530

540
550

560

570

104

105

R=E*XFE+F%xF

Zl= (E-AA) *X(F-AA)+{(F-B)*(F-8)

IF (R .NE. 0.DO) GU TO 501

21 = 0.D0

GO TO 502

2Y = Z21/R

R=G*G+H*H

22= (G-C)% (G—C)+(H-DD)*(H-DD)

IF (R .NE. 0.00) GC TC 503

2 = 0.D0

GO T0O 504

22=22/R

CONTINUE

IF(Z1-0.250D0) S10, 510, $40

iF(22-0.2500) 520, 5204 .530

R=E*G-F*H

SIG=E+G

GO T0 570

R=ExF

SIG=E+E

GO 70 570

IF(Z22-0.2500) 550, 550, 560

R=G2G

€IG=6G+G

GO0 TO 570

R = 0,00

SIG = 0.D0

XNN=A(N,N-1)

XN2=A(R—14N=2)

CALL QR2 (A¢NsRySIGyDyKR)

AA=E

B=F

C=G

DD =H

GO T0 190 )

FORMAT(///771Xy 9KREAL PART 6X 14HIMAGINARY PART, 26X
13HTAKEN AS ZERC 6X 4HITER 7/)

FORMAT(I1XyD15.843XsD15.8B9 42X 13)

107 FORMAT(S6X D13.8)

END
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005978
005979
005980
005981
005982
005983
005984
005985
005986
005987
0059€8
005969
005990
005991
005992
005993
005994
005995
005996
065997
005998
005999
006000
006001
006002
006003
006004
006005
006006
006007
006008
006009
006010
006011
006012
006013
006014
006015
006016
006017
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[HDG,P QRDRWR -006018

[FOR,IS  QRDRWR ~006019

COMPILER (XM=1), (EQUIV=CMN) -006020

K SUBROUTINE QRDPVR (A4N,RR,RI,KR) 006021

b IMPLTICIT DOUEBLE PRECTISION(A-H,0-2) -006022

‘ DIMENSION A(KRy1)4RR{1),RI(1) 0066023

c 066024

C PUT MATRIX INTC UPPER HESENBERG FORM 006025

CALL SUBDIA (AyN,KRyRJT) 006026

c CALCULATE EIGENVALUES USING QR METHOD 006027

CALL QRCON (AyNyRRyRI4KR,0,0) 006028

o ALIGN EIGENVALUES INTO INCREASING CRDER 006029

. C 006030

! NM1 = N-1 006031

. DO 35 J=1,NM1 0C6032

W2MIN = PR (J) 006033

WMIN = RI(J) 006034

IMIN = J 006035

JP1 = J+1 006036

DO 30 1=JPI,N 006037

IF (W2MIN .LE. RR(I)) GO TO 30 006038

W2MIN = RR(I) 006039

WMIN = RI(I) 006040

IMIN = 1 006041

30 CONTINUE 006042

. RR{IMIN) = RR(J) 006043
! RICIMIN) = RI(J) 006044 |
i RI(JI) = WMIN 006045 |
£ 35 RR(J) = W2MIN " 006046 ;
g RE TURN 006047 |
5 END 006048 |

4
i
i
;

[ o

s ]
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I[HDG ,P READ
[FOR,1IS READ

COMPILER (XM=1),(EQUIV=CMN)
SUBROUTINE READ {A s NRyNC KR yKC)
DOUBLE PRECISION A,X

DIMENSION A{KR,1),X{4),IREMRK(9)
DATA NITNCY/5,6/

DATA IASTRS /ikx/

A — DENOTE

1 — DENCTE

FE — DENGTE
FIRST CARD

MIDDLE CARDS

LAST CARD
SUBROUTINE
A = QUTPUT
NR = QUTPUT
NC = QUTPUT
KR = INPUT
KC = INPUT

aXaXakakaiakakaXeEalaNaEaNeNaNaNoRaNaNaNa Nalel

S

s

S

READ MATRIX COF REAL NUMBERS FROM CARDS AND PRINT 1I7.
THE EXPLANATINON OF FORMATS USED BELOW IS ...

ANY KEY PUNCH SYMBOL. (EGe Al/%C).

AN INTEGER NUMBER. (EG, 436}).

A REAL NUMBER. (EGy 24.963).

MATRIX NAME, NUMBER OF .ROWS, NUMBER OF COLUMNS
WITH Ab6,T14,1I5 FCORMAT.

REMARKS IN COLUMNS 16-69. A-TYPE FORMAT.

* IN COLUMN 72 70 PRINT MATEIX

DATA WITH FORMAT (215, 4D17)e.

1-ST 15 IS THE ROW NUMEER.

2-ND 15 IS THE COL NUMBER OF THE NEXT D17 FIELD.
NEXT 4D17 ARE ELEMENTS OF THE MATRIX.

TEN ZEROS IN COLUMNS 1-10.

ARGUMENTS

MATRIX READ FROM CARDS .

NUMBER CF ROWS IN MATRIX A.

NUMBER OF COLS IN MATRIX A.

ROW DIMENSION OF A IN CALLING PROGRAM.
COL DIMENSION OF A IN CALLING PROGRAM.

1001 FORMAT (A6, 14,15,9A642XA1)

1002 FORMAT (2i5,4D17.0)

2001 FORMAT (//719H CAKD INPUT MATRIX A6, 2X TH( T4,2H X T4,2H )
* 2X 9A642X Ale//)

2002 FORMAT (//19H CARD INPUT MATRIX A6y 2X IH({ T4,2H X I4,2H )

QHCONTINUED /7)

20023 FCRMAT (/7 1XA691449I555X QA642X Al)

2004 FORMAT (1X 215,4D17.8)

2005 FORMAT (13HOEND OF READ.)

2006 FORMAT (25HOSIZE OF MATRIX READ IS (I4,2H X I442H ) )

» 3X

C

C READ IN HEADER CARD.
READ (NIT,1001) ANAME,N1,N2,TREMRK,IZ1

IPRIN = O

IF(1Z21 .EQ. TASTRS) IPRIN =1
«EQ. 1) CALL PAGEHD

IF (IPRIN
c

NR = N1

NC = N2
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-006049
-0n6050
-006051
006052
-0G6053
006054
066055
-006056
0066057
-006058
006059
006060
006061
006062
006063
006064
006065
-006066
006067
006068
006069
006070
006071
006072
006073
-006074
006075
006076
006077
006078
006079

~006080

006081
006082
-006083
006084
006085
006086
006087
006088
006089
006090
006091
-006092
006093
~006094
006095
006096
006097
006098
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o

hﬁﬁf

c

TIF(IPRIN.EQ.1) WRITE (NOT,2001) ANAME,NRyNC,IREMRK,IZ1

NERROR = 1

IF (NR.GT.KR .OR. NC.GT.KC} GO TO 999

NLINE =0
DO 105 I=1
DO 105 J=1

105 A(I,J) = 0O

110 READ (INIT,
IF (I.£Q.0
NERROK = 2
IF (I.LE.O
JE = J§5+3

oNR
oNC
«.£0H 0
1002) TI4JS¢X
«AND. JS.EQ.0) GO TG 400

«0Re TeGTNR oOR. JS.LE.O OR. IS.GT.NC) GO TC 998

IF (JE.LE.NC) GO TO 115

IX = NC-JS
NERROR = 3

+*2

DO 112 J=IXe4
112 IF (X{J) NE. 0.D 0) GO TO 998

JE = N
115 N =0

DC 120 J=J

N = N+1

120 A(T.Jd) = X

SeJE

(N)

NLINE = NLINE+1

IF (NLINE.
IF (IPRIN
IF (IPRIN
NLINE = 1
125 IF (IPRIN
GC TC 110

400 IF (IPRIN
RETURN

LE.47) GO TO 125
«€Qs 1) CALL PAGEHD
«FQe 1) WRITE (NOT,2002) ANAME,NR,NC

oEQe 1) WRITE (NOT42004) I9JSos(A(T4J)yJ=JSeJE)

«EQe 1) WRITE (NOT,2005)

998 WRITE (NOT 2004) I3JSeX

999 WRITE (NCT,2010) NERRCR

2010 FORMAT (1H1,42HPROGRAM STOPPED, ERROR IN SUBROUTINE READ,
* 10H NERROR = ,13)

sTop
END

-006099
006100
006101
006102
006103
006104
006105
006106
006107
006108
006109
006110
006111
006112
006113
006114
006115
066116
006117
006118
006119
006120
006121
006122
006123
006124
006125
006126
006127
006128
006129
006130
006131
006132
006133
006134
006135
006136
006137

T
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[HDG,P READIM
[FOR,IS READIM
COMPILER (¥M=1), (EQUIV=(MN)
SUBROUTINFE READIM (IA,NRyNC4KRyKC)
DIMENSION YA(KR,1),IX(14) REMRK(9)
DATA NIT,NOT,TASTRS/ 54 64y 1H%* /
C
CC--TAKEN FROM FORMA.
CC——~ACKNOWLEDGFMENT GIVEN TO RF HRUDA.
C
1001 FORMAT
10062 FORMAT (1615)
2001 FORMAT (//27H CARD INPUT INTEGER MATRIX Ab,
* 2X  9Ab64//)
2002 FORMAT
* 3X 9HCONTINUED
2004 FCRMAT (1X 1615)
2005 FORMAT (15HOEND CF READIM.)
2006 FORMAT (IH1437HERROR IN SUBROUTINE READIM,
C
C READ 1IN HEADEF CARD,
READ (MI1T,1001) ANAME,N1,N2,REMRK,I1Z1
IPRIN = 0
IF (121 .EQ. TASTRS) IPRIN =1
IF (IPRIN .EQ. 1) CALL PAGEHD

(A6 914,415,946, 2XAl)

/77)

NR = N1
NC = N2
IF (IPRIN
NERROR = 1
IF (NR.GT.KR
MNLINE = O
DO 105 I=1,NR
DO 105 J=1,NC
TA(I,,J) = O
READ (NIT,1002) I,JS,IX
IF {(1.EQ.0 .AND. JS.EQ.0) GO TO 400
NERR(OR = 2
1F (1.LE.0 .OR.
JE = JS + 13
IF (JE .LE. NC) GO TO
JX = NC - JS + 2
NERROR = 3
DO 112 J=JXs14
IF (IX(J) .NE.
CONTINUE
JE = NC
115 N = O
DO 120 J=JS,JE
N =N=+1

£Q. 1)

e . NC.GT.KC) GO TO 999

105
110

ToGTaNR 0OR. JS.LE.O .OR.

115

0) GC YO 998
112

NERRCR =

JSGT.NC)

159

2X 1HU T442H X T442H )

(77271 CARD INPUT INTEGER MATRIX A6y 2X 1H{ T442H X TI4,2H )

v I3}

WRITE (NOV,2001) ANAME,NR 4,NC,REMRK

GC 70 998

-006138
-006139
~006140
00614l
06142
006143
006144
G06145
006146
006147
006148
006149
006150
006151
006152
006153
006154
006155
006156
006157
006158
006159
006160
006161
006162
006163
006164
006165
006166
006167
006168
006169
006170
006171
006172
006173
006174
006175
006176
o06l177
006178
006179
006180
006161
006182
006183
006184
006185
006186
006187
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ARt

e

C

o

120 IA(I,J) =
NLINE = NLINE + 1

125

400

IF (NLINE
IF (IPRIN
IF (IPRIN
NLINE = 1
IF (IPRIN
GO TO 110

IF (IPRIN
RE TURN

IX(N)

«LFe
.EO.
«EGe

+EQ.

-EQa

47) GO TC 125
1) CALL PAGEHD
1) WRITE (NOT,2002) ANAME,NR,NC

1) WRITE (NCT42004) T3JSo{TACT ) 30=JS,JE)

1) WRITE (NOT,2005)

998 WRITE (NOT,2004) I,JS,IX
WRITE (NOT,2006) NERROR

999

sToP
END

160

006188
006189
006190
006191
006192
006193
006194
006195
006196
006197
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006200
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[HDG,P REVADD ~006 204
[FOR,IS REVADD ~006205
COMPILER (XM=1), (EQUIV=CMN) -006206
SUBROUTINE REVADD (ALPHAyAsIVECsJVECZyNRAZNCAJNRZ 4NCZ 4KRAKRZ) 006207
IMPLICIT DCUBLE PRECISICN(A-H,C-Z) -006208
DIMENSION A(KRA,1)y IVEC(1)}y JVEC(1)y Z(KRZ,1) 006209

c 006210
C REARRANGE AKRD ADD ROWS AND COLUMNS OF ALPHA * MATRIX A INTO 006211
C MATRIX z. 006212
C BE SURE MATRIX Z IS DEFINED BEFORE CALLING THIS SUBROUTINE. FOR 066213
C EXAMPLE, CALL ZERC TC CLEAR MATRIX 2. 006214
c 006215
C SUBROUTINE ARGUMENTS 006216
C ALPHA = INPUT SCALAR THAT MULTIPLIES MATRIX A. 006217
C A = INPUT MATRIX TO BE ARRANGED AND ADDED. STZE(NRANCA). 006218
€C IVEC = INPUT VECTOR. SIZE(NRA). 006219
c IVEC(1)=ROW POSITION COF A{RW 1) IN Z. 06220
c IF IVEC(I) IS PLUS LZ=Z(ROW IVEC(I))+ALPHA®A(ROW I). 006221
c IF IVEC(I) XS MINUS,Z=Z(RCW IVEC(I))—ALPHA®A(ROW I). 006222
C IF IVEC(I) IS ZERO , A{ROW I) IS COMITTED IN Z, 006223
C JVEC = INPUT VECTOR. SIZE(NCA). 006224
c JVEC{J)=COL POSITION NF AICOL J) IN 2. 006225
C IF JVEC(J) IS PLUS ,2=Z(COL JVEC(J))+ALPHA*A(COL J). 006226
c IF JVEC(J) IS MINUS.Z=Z(COL JVEC(J))-ALPHA®A(COL J). 006227
c IF JVEC(J) IS ZERO , A(COL J) IS OMITTED IN Z. 006228
c 2 = INPUT/Z0UTPUT MATRIX TO WHICH ALPHA*A IS ADDED. SIZEINRZ,NCZ). 006229
C NRA = INPUT NUMBER OF ROWS IN MATRIX A. 006230
C NCaA = INPUT NUMBER OF CCLS IN MATRIX A. 0606221
C NRZ = INPUT NUMBER OF ROWS IN MATRIX Z. 006232
€ NCz = INPUT NUMBER OF COLS IN MATRIX Z. 006233
C KRA = INPUT ROW DIMENSICN OF A IN CALLING PROGRAM. 006234
C KR2 = INPUT ROW DIMENSION OF Z IN CALLING PROGRAM. 006235
c 006236
DC 30 TA=1,NRA 006237

1Z = IABSUIVEC(IA)) 006238

IF (IZ .EQ. O} GO TO0 30 ) 006239

DO 25 JA=1,NCA 006240

JZ = TABS(JVEC(JA)) 006241

IF (J2 .EQ. 0) GC TO 25 006242

SIGN = +1.00 006243

IF (IVEC(IA).LT.0 .AND. JVEC(JA).GT.O0 .CR. . 006244

* IVEC(IA) .GCTe0 AND. JVEC(JA).LT.0) SIGN=-1.DO 006245
ZUYIZ,JZ) = Z(YXZ3JZ) + SIGN*ALPHA*A(TA,JA) » 006246

25 CONTINUE ‘ 006247

30 CONTINUE 006248
RETURN 006249

c 006250
END 006251

T Y T T
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COD
LAS

A
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JVE

NRA
NCA
NRZ
NC2
KRA
KR2Z
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REVISE
S REVISE )
COMPILER {XM=1), (EQUIV=CMN

SUBROUTINE REVISE (A,IVEC,JVECsZyNRA,NCAyNRZ,NCZ,KRA,KRZ)
IMPLICIT DOUBLE PRFCISICON(A-H,0-Z)
DIMENSION A(KRA,1), IVEC(I)}s JVEC(1), Z(KRZ,1)

DATA NOT /7 6/

RRANGE ROWS AND CCLUMNS OF MATRIX A TO FORM MATRIX Z.

CALLS FORMA SUBRCUTINF ZZBOMB.
FEBRUARY 1665.
OCTOBER 1972.

ED BY RF HRUDA.
T REVISICN BY RL WCHLEN.

SUBROUTINE ARGUMENTS

= INPUT
C = INPUT VECTOR. SIZE(NRA).
IVEC(I)=ROW POSITION
IF TVEC(I) 1S PLUS
IF IVEC(I) IS MINUS,
IF IVEC(I) IS ZERD ,
C = INPUT VECTOR. SIZE(NCA).

JVEC(J)=CCL POSITION
iF JVEC(J) IS PLUS
IF JVEC(J) IS MINUS,
IF JVEC(J) IS ZERO

OUTPUT RESULT MATRIX. SIZE(NRZ,NCZ).

NUMBER OF ROWS IN MATRIX A.

NUMBER OF COLS IN MATRIX A.

NUMBER OF ROWS IN MATRIX Z.

NUMBER OF CCLS IN MATRIX Z.

ROW DIMENSION OF A IN CALLING PROGRAM.

ROW DIMENSICN OF Z IN

INPUT
INPUT
INPUT
INPUT
INPUTY
INPUT

1 | T O (I I

DO 10 I=14NRZ
DD 10 J=1,KCZ
Z(I4Jd) = 0D O

DO 30 IA=1,NRA
12 = IABS(IVEC(IA))
IF (12 .EQ. 0) GG TC 30

IF (1Z .GT. NRZ) GO TD 999
DO 25 JA=1,NCA

JZ = TABS{JVEC(JA))

IF (JZ .EQ. 0O} GO TO 25

IF (JZ .GT. NCZ) GO TOQ 999
SIGN = +1.D O

IF (IVEC(IA).LT.0 LAND. JVEC(JA).GT.O

MATRIX TO BE REARRANGED. SIZE(NRA,NCA).

CF A(ROW I) IN Z.

Z(ROW IVEC(I)) = +A(ROW I).
Z(ROW IVEC(I)) = —A(ROW I).
A{ROW I) IS OMITTED IN Z.

OF AlCCL J) IN Z.
Z(CCL JVEC(J)) = +A(COL J).

Z(COL JVEC(J)) = —A(COL J).
A(COL J) 1S OMITTED IN Z.

CALLING PROGRAM,

«OR.

* IVEC(TA).GT.0 oAND. JVEC(JA).LT.0) SIGN=-1.D O

162

-006252
-006253
=006254
006255
—-006256
006257
006258
006259
006260
006261
006262
006263
006264
006265
006266
006267
006268
006269
006270
006271
0066272
006273
006274
006275
066276
006277
006278
006279
006280
006281
006282
006283
006284
006285
006286
006287
006288
006289
006290
006291
006292
006293
006294
006295
006296
006297
006298
006299
006300
006301




25
30

999
1001

163

2(1IZ432) = SIGN¥A{TAeJR)
CONTINUE

CONTINUE

RE TURN

WRITE (NOT,1001)

FORMAT (1H1,32HERRCR IN REVISE, PRCGRAM STOPPED)
sTop

FND

006302
006303
006304
006305
006306
006307
006308
006309
006310
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THDG,P RKADAM
[FOR,IS RKADAM

[} (@} e XeEalaiaXaXaEuXasReXaXgl

COMPILER {XM=1), (EQUIV=CMX)
SUBROUTINE PKADAMINEQ)
IMPLICIT DCUBLE PRECISION({A-H,0-Z)}

COMMON ZJILFLG/

* JIL
: COMMON /PRWORK/
* PR{250,5)
COMMON /QPRKTA/
* ORK(250)4yPRK(&) 4 NT
COMMON /TIMESS/
* STARTToDELTAT s THENDT 4 TMST
COMMON /VECTOR/
* Y1250),YDT(250)
COMMON /VINDEP/
* INDEP (250)

DATA EPS1, EPS2 / 1.D-8y 1.D-2 /
DATA NOTMAXIT / 6,4 10/

*EEEE ITYPE .EQ. 1 RUNGE-KUTTA INTEGRATION
b g ITYPE .EQ. 2 ADAMS PREDICTOR/CORRECTOR INTEGRATION

SUBRCUTINE TO INTEGRATE DIFFERENTIAL EQUATICNS (FIRST ORDER)
IN THE TIME DOMAIN. USES RUNGE-KUTTA-GILL TO START THE ADAMS PREDICT
CORRECTOR . MAY USE RUNGE-KUTTA ONLY, ON OPTION.
CODED BY CARL BODLEY 1971
MODIFICATION TC CORRECTOR LOCP TO ACCOUNT FOR TMPULSIVE CHANGE TO
STATE VECTCR (O)TWHICH OCCURS IN SUB. YDOT. MADE BY CARL BGDLEY
APRy 1974

_DATA ITYPE /7 1 /
GO TC (10,20) , ITYPE

20 IF (NT .67. 0) GO TO 201

DNM = DELTAT/24.D 0O
TR1 = DNM*55.D O
T™R2 = -DNM*59.D O
TR2 = DNM#*37.D O
R4 = -DNM* 9,0 O
TRS5 = DNM=%x 9.D O
TR6 = DNM#*19.D O
TR7 = -DNMx* 5.0 O
TR8 = ODNM* 1.0 0

201 IF (NT .GT. 3) GO TO 200

NL = NT + 1

-006311
-006312
-006313
006314
-006315
006316
-006317
-006318
006319
1406320
006321
1506322
006323
006324
006325
2006326
006327
2106228
006329
006330
006331
006332
006333
006334
006335
006336
006337
006338
006339
006340
006341
006342
006343
006344
006345
006346
006347
006348
006349
006350
006351
006352
006353
006354
006355
006356
006357
006358
006359
006360




205

10

101
103

105
107

110

120

200
204

207

203

30

B0 205 I=1,NEQ

PR{I,NL} YDT(I)

PRI, 5) Y (1)

IF (NT .EQ. 3) GO TO 200

DO 120 J = 144

JIL = 4

DC 110 I=1,NEQ

IF (INDEP(I) .EG. O) GO TO 110
Z = YOT(I)*DELTAT

GO TO (103,101,101,105), JIL

R = PRKEJIL)I*(Z -~ QRK(I)})

GO 1O 107

R = PRK(JIL)*Z — QRK(I)

GO TC 107 )

R = (Z — 2.D O*QRK(I))/6.D O
¥Y(I) = Y{I) + R

QRK(I) = QRK(I) + 3.0 0*R ~ PRK(JIL)I*Z
CONTINUE

IF (JIL EQa 1 «0R. JIL EQ. 3) 7T =T + DELVAY/2.D ©

CALL YDOT
GO 70 300

DO 204 I=1,NEG

Y(I) = PR(I5)4+TRY*PR(I,4)+TR2%¥PR(1,3)+TRIA%PR(1,2)4+TRL*PR(T,1)

T =T + DELTAT
ITER = O
CALL YDCT

G = 0.D O
DO 203 I=1,NEQ
IF (INDEP(I) .EQ. O) GO TO 203

YC = PR{Iy5)+TRS*YDT(I) +TROE*¥PRII,4)+TRT7*PRII,3)+TRB*PR(I,2)

DN = DABS{Y(1))

DN1 = DABS(YC)

IF (DN1 .GT. DN) DN = DN1
IF {DN .LT. EPS1) GO TO 203
Gl = DABS(YC - Y(I))/DN

IF (Gl .GT. G) G = G1

Y{1) = YC

CONTINUE

ITER = ITER + 1

IF (G J.LE. EPS2) GO TO 20
IF (ITER .EQ. MAXIT) GO 'i0 999
GO TO 207

DO 210 I=1,NEQ

PR(IZ1) = PR(T,2)
PR(I42) = PR(I,3)
PR(Iy3) = PR{I,4)
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066361
006362
06363
006364
006365
006366
006367
006368
006369
006370
006371
006372
0063732
006274
006375
006376
006377
006378
006379
006380
0063861
006382
006383
006384
006385
006386
006387
006388
006389
006390
006391
€06392
006293
006394
006395
006396
006397
006398
006399
006400
006401
006402
006403
006404
006405
006406
006407
006408
006409
006410

R




PR{Iy4) = YDT(I)
210 PR(1,5) = Y(I)
C
300 NT = NT + 1
ANT = NT
TMST = ANTHDELTAT
T = STARTT + TMST
C
RE TURN

999 WRITE (NOT,1001) MAXIT

1001 FORMAT (IH1,3XHCPRFECTOR FAILS TO CNNVERGE IN I3,

E 3

sTop
END

28HITERATIONS, PROGRAM STUPPED.)

166

006411
006412
006413
006414
006415
006416
006417
006418
006419
006420
006421
006422
006423
006424
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[FORLTS RLOCUS

O MOOOOOOOOOOO00NO 00

1

PPR = INPUT NUMERATOR POLYNOMINAL COEFFICIENTS.
QQR = INPUT DENOMINATOR POLYNOMINAL COEFFICYENTS.
NOTE.... ALL PCLY COEFFICIENTS ARE IN ASCENDING ORDER.
SCL = INPUT SCALE FACTOR., NORMALLY = 1.
SR = INPUT RCAL PART OF STARTING ROOT.
S1 = INPUT IMAG PART OF STARTING ROOT.
NP = INPUTY SIZE OF PPR,
NQ = INPUT SIZE OF QQR.
XMIN = INPUT MINIMUM ADMISSIBLE REAL RCOT VALUE.
XMAX = INPUT MAXIMUN ADMISSIBLE REAL ROOT VALUE.
YMAX = INPUT MAXIMUM ADMISSIBLE IMAG ROOT VALUE.
ALOC = INPUT PHASE CONTRCL PARAMETER
ALOC = +)} ~—~—+180 DEGREES PHASE,
ALOC = -1 ———— 0 DEGREES PHASE.

*

RLCCUS

COMPILER (XM=1), (EQUIV=CMN)

SUPROUTINE RLOCUS (PPR,QQR,SCLySRySIHNP,NQ,THETAO,
XMINyXMAXyYMAX,ALUC)

IMPLICIT DOUBLE PRECISICN(A-H,0~Z)

DOUBLE PRECISION K

RE AL XSAVE, YSAVE, SAVEC, SAVEP, SAVED, SAVEA

COMPLEYX SyPsQySNeSORLERR 4DCMPLX
INTEGER OQUT

SUBROUTINE DETERMINES ROOT LOCI FOR A SINGLE ROOT.

———SUBROUTINE ARGUMENT DESCRIPTIONS———=~

DIMENSION PPR{1),00R(1)
DIMENSION PAR( 50), QAR( 50)
DIMENSION XSAVE(500),YSAVE{500)
COMMON /PSTUFF/

COMMON /LV1 /

o Vi  S0)y, V2 ( 50}, V3 { 50)

EQUIVALENCF (VI(1),PAR(1))4(V2(1)+QAR(1))

EQUIVALENCE (SAVEC(Y),XSAVE(1)), (SAVEP(1},YSAVE(1))

DATA QUT, KDSAVE /

1 6 » 500 /

KSAVE = 1

PI=3,141592653589793D0

-006425
-006426
-006427
006428
006429
006430
—006431
006432
006433
006454
006435
006436
06437
006438
C06439
006440
006441
006442
006443
006 444
006445
006446
006447
006448
006449
006450
006451
006452
006453
006454
006455
006456
45206457

45406458

006459
006460

SAVEQ(500), SAVEP(500), SAVED(500), SAVEA{500), KSAVE 44706461

006462
42606463
006464
006465
006466
006467
45606468
006469
006470
006471
006472
006473
006474

T T
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38

39

40

10

15

20

100
101

110
120

ATR=180.D0/P1
WRITE HEAD INGS

NP 1=NP-1 '

NQ1=NQ-1

CALL PAGEHD

WRITE(OUT, 38)

FORMAT ("OP (S} =)

WRITE(CUT,40) PPR(1),(PPRII+1),I,I=1,NP1)

WRITE(OUT, 39)

FORMAT (%0Q(S) =%)

WRITE(OUT,40) QOR(1),(QQR(TI+1),T,1=1,NQ1)

FORMAT(® 4 (",D22.15,)%,6X,3(% + (",D22.15,%)%S*4",12)/

M R4 4+ ("yD22.15,7)%kSk%N,]12))

WRITE(OUT, 10)SR,SI

FORMAT ("OSTARTING POINT = ("yF18.11,") + T(™,F18.11,")")
WRITE(OUT,15) XMIN,XMAX,YMAX,YMAX

FORMAT{"OSCAN LIMITS ®,D13.69" LT X LT ",D13.6/" ", 12X,"-0,

* DI2.64" LT Y LT ",D13.06)

NLINE = O

CALL PAGEMD

WRITE(OQUT, 20}

FORMAT (/713X 3 ®GAIN® s 33X s"ROOTS™ y43X,"ERROR®//)

FIND SCALE FACTOR (SCL) IF NOT SPECIFIED.

IF THE INPUTTED SCL IS POSITIVE, THAT VALUE WILL BE USED TO
SCALE THE TWO POLYNOMIALS. IF THE SCL IS NEGATIVE, A SCALE
FACTOR WILL BE ESTIMATED FROM THE SIZE OF THE COEFFICIENTS OF
THE POLYNOMIALS.

IF(SCL.GT.0.DCIGO YO 100

CALL FIT(NP,PPKR,SLOPEP)

CALL FIT(ND,QQR,SLCPEQ)

SCL=1.D1%x (—(NP*SLOPEP+NQ*SLOPEQ)/ZINP+NQ))
WRITE(QUT,101) SCL

FORMAT(®OSCALE FACTOR =%",D13.6)

SCALE EQUATIONS BY LETTING S{NEW)=SCL*S({0OLD)

ABP=DABS(PPR(NP))
ABQ=DARS(QQR (NC))
DO 120 I=1,NP1
ABPP=PPR(TY }/ABP
NP I=NP~I

DO 110 J=1,NPI
ABPP=ABPP/SCL
PAR(TI)=ABPP

DO 140 I=1,NQ1
ABQQ=QQR(TI JZ7ABQ

168

006475
006476
006477
006478
006479
006480
006481
006482
006483
006484
006485
006 486
006487
006488
006489
006490
006491
006492
-00649:
-006494
006495
006496
006497
006498
006499
006500
006501
006502
006503
006504
006505
006506
006507
006508
006509
006510
006511
006512
006513
006514
006515
006516
006517
006518
006519
006520
006521
006522
006523
006524

b
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[aNaNal

130
140

150

190

200

210

NQI=NQ-T

DO 130 J=1,NQI
AEQQ=ABQQ/SCL

CAR(I)=ABQO
PAR(NP)=DSIGN(1.D04PPR(NP)})
QAR (NQ)I=DSIGN(1.D0,QQR(NQ))
VK=ABQ/ABP

VK=RATIO OF THE MAGNITUDE 0OF THE LEADING COEFFICIENTS
NQNP=NQ-NP

DO 150 I=1,NCNP

VK=VK*SCL

INYTIALIZE VALUES

NROOGTS =0
TR=SR/7SCL
TI=SI/SCL
SO=DCMPLX(TR,TY)
X=SR

Y=S1

IJP=0

ivs=0
RMINN=1,.D-4
RMIN=RMINN/SCL
RMAX=1.D1/SCL
RD=RMIN
THETA1=THETAO
THMAX=270.DO+THETA]
THETAZ2=0.D0
DTM=1.D-8
DTHETA=10.D0

START SEARCH

THETA=THETA1/ATR
SOR=SNGL(RD]}*DCMPLX{DCOS(THETA) ,DSIN(THETA))
S=S0+SOR

S IS THE POINT TC BE EXAMINED
NOwW EVALUATE P({S) AND Q(S)
P=PAR (NP}

Q=QAR(NQ)

DO 200 I=1,NP1

P=P%*S+SNGL (PAR(NP~T))

DO 210 1=1,NQ1
Q=0Q%S+SNGL (QAR (NQ-T) )

FIND PHASE ANGLE OF P(S)/Q(S)
AP=DREALI(P)

EP=DIMAG(P)

CO=DKEAL{(Q)

DQ=DIMAG(Q)
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006525
006526
006527
006528
006529
£06530
006531
06532
006533
066534
006535
006536
006537
006538
006539
0G6540
006541
006542
006543
006544
006545
006546
006547
006548
006549
006550
006551
0065852
006553
006554
006555
006556
006557
006558
006559
-006560
006561
006562
006563
006564
006565
006566
~006567
006568
-006569
006570
006571
006572
006573
006574
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THN=BP*CQ-AP *DQ 006575
THD=AP*CQ+BP%xDQ 006576
ANGL=DATAN2{ THN, THD) 006577
ANGL=PHASE ANGLE IN RADIANS OF P(S)/Q(S) 006578
THI=ATR*ANGL 006579
TH1=PHASE ANGLE IN DEGREES . an6$80
NEXT CHECK TO SEE IF THIS NEW PHASE ANGLF HAS CROSSED THE 18D DEG 006581
IF(IJP.EC.1)G0 TO 220 oece582
IF(THD.GE.0.DO) GO TO 219 006583
IVS=—DSIGNE1.100,THN) 0065864
1JP=1 0065€5

219 IF{IVS.EQ.0)GO TO 280 (006586
220 IF(THD.LE.C.DO)IGC TC 225 006587
JIVS=0 006588
iJP=0 006589

GO0 TO 260 , 006590
NEXT THREE CARDS**IF THE 180 DEG LINE HAS BFEN CROSSED, TURN 006£91
ARQUND AND REDUCE THE SEARCH INCREMENT 006592

225 I1THN=DSIGN(1.1DO0OyTHN) 006593
IJF{IVS—I1THN .NE.0.DO)IGO TO 260 0C6594
DTHETA=-DTHETA/1.D1 006595
THIS METHOD OF ADJUSTING DTHETA 1S VERY INEFFICIENT. 006596
IVS=-DSIGN{1.100,THN) 006597

IVS REMEMBERS ON WHICH SIDE OF THE 180 DEG LINE THE LAST PHASE 006598
ANGLE LAY 006599

260 IF(DABSI{DTHETA).LT.DTM) GO TO 290 006600
280 IF(THETAl.GT.THMAX)GO TO 300 006601
THETAL=THETA1+DTHETA 006602

GO TC 190 006603
006604

END SEARCH 006605
NEXT WRITE RESULTS OF SEARCH 006606
006607

290 IF(DABS(180.DO-DABS(THLI)).LE.5.D0}CGC TC 310 006608
300 RD=RD/1.5D0 006609
ANGINC=109 .47DO 006610
THETAL=THETA3 006611
$=50 006612
IF(RD.GT.FMIN)GO TO 350 006613

IF (NROOTS.FQ.0)GC TO 204 006614
WRITE(CUT,301) RMINN 006615

301 FORMAT("™OTHE LAST POINT PRINTED IS WITHIN ",F7.5," OF A ROOT.™) 006616
RETURN 006617
304 WRITE(OUT,305) RMINN 006618
305 FORMAT{®0OTHE INITIAL POINT IS NOT WITHIN ",F7.5," OF THE LOCUS.") 006619
RETURN 006620

310 IF(DABS{180.DO-DABS{TH1))eGE.1.D-3)WRITE(QUT,270)}TH1 006621
270 FORMAT({"™ MINIMUM VALUE OF DTHETA REACHED, PRESENT VALUE OF THETA I 006622
*5%,F15.9) 006623
K=VK*CABS{ Q) /CABS(P)*ALOC -006624
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320

330

340
350

NRCOTS=NROCTS+1

X=DREAL{S)*SCL

Y=DIMAG(S)*SCL

YY=DABS(Y)

ERR=0+P*SNGL (K/VK)

THETA3=THET A

$C=§

NLINE = NLINE + 1

IF (NLINE .LT. 50) GO TN 314

NLINE = 1

CALL PAGEHD

WRITE (0UT,20)

WRITE(CUT, 50 }KeX oY 4ERR

XSAVE(KSAVE) = X

YSEAVE(KSAVE) = Y

FORMAT(5(6X4G1E.9))

IF ({X LT. XMIN .CR. X GT. XMAX .OR. YY .GT. YMAX)
«0R, (KSAVE .GE. KDSAVE)) RETURN

KSAVE = KSAVE + 1

ABDJUST SEAPCH FADIUS

FIND ACUTE ANGLE BETWEEN THETA1l AND THETAZ (THDIF)
THOIF1=DABS{THETA1-THETA2)
THDIF=DMINT{THDIF1,260.N0-THDIF1)
ADJUST SEARCH RADIUS IF THDIF IS LESS THAN 15 DEG OR
GREATER THAN 30 DEG
IANG=THDIF/15.D0

IF (TANG-1) 320,340,330
RD=1.5D0%R 0D

ANGINC=138.59D0

1F(RD.LE.RMAX)IGO TC 350
RD=RD/1.5DC

GO TC 340

RD=RD/1.500

ANGINC=109 .47D0

IF{RD.GE.RMINIGO TC 350
KD=1.500%RD

ANGINC=120.D0

THETAZ=THETAl

SET ANGLE SCANNING LIMITS
THETA1=THETA2-ANGINC

THMAX =THETAZ+ANGINC

DTHETA=1.D1

IJP=0

IVS=0

SOo=S

GO TO 190

END
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006625
006626
006627
006628
-006629
006630
006631
006632
006633
006634
006635
006636
006637
606638
006639
006640
006641
006642
006643
006644
006645
006646
006647
006648
006649
006650
006651
006652
006653
006654
006655
006656
006657
006658
006659
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006661
006662
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006664
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006666
006667
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006669
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{HDG,P RLPLOT
[FOR,IS RLPLCT
COMPILER (XM=1), (EQUIV=CMN)
SUBRCUTINE RLPLOT (TITLE,ISNIM,ICYC,IRLC)

172

c
C %%
C **x MSFC UNIVAC 1108 VERSION **x*
C *x¥
C—-—SUBROUTINE PLOTS ROCT LOCI FOR A SINGLE ROCT.
(o
c ————=SUBROUTINE ARGUMENT DESCRIPTIONS ————
C
C TITLE = INPUT ALPHA NUMERIC TITLE
C ISNIM = INPUT ROOT IDENTIFICATION PARAMETER.
c =1 STARTING POINT IS OPEN LNOP ZERN,
C =2 STARTING POINT IS OPEN LCOP POLE,
C =3 STARTING POINT IS CLOSED LOOP POLE.
C ICYC = INPUT TRANSFER FUNCTION COUNT (PLACED ON PLOT).
C 1IRLC = INPUT ROOT LNCUS CYCLE NUMBER (PUT ON PLOT)
C
COMMON /LSTART/ IRUNNO, IDATE, NPAGE
COMMON /PSTUFF/
* SAVEQ(500), SAVEP{500), SAVED{500), SAVEA{500), KSAVE
c
DIMENSION TITLE(1),TX(12),TY(12)
DIMENSION AGR (99)
C
EQUIVALENCE (IRUNNOC,RUNNO)
c
DATA AGR /
* 6H 1 v&H 2 +6H 3 y6H 4 v6H 5 v6H 6 s6H 7 '
* 6H 8 26H 9 +6H 10 »6H 11 s6H 12 s6H 13 16H 14 ’
* 6H 15 '6H 16 »6H 17 y6H 18 v6H 19 »6H 20 p6H 21 ’
* 6H 22 26H 23 y6H 24 y6H 25 »6H 26 »6H 27 »6H 28 N
* 6H 29 26H 30 +6H 31 p6H 32 s6H 33 »6H 34 s6H 35 y
* 6H 36 s6H 37 264 38 »6H 39 rb6H 40 26H 41 P6H 42 ’
* 6H 43 v6H 44 v6H 45 26H 46 16H &7 +6H 48 s6H 49 '
* b6H 50 +6H 51 p6H 52 s6H 53 26H 54 »6H 55 »6H 56 r
* 6H 57 +6H 58 y6H 59 v6H 60 16H 61 '6H 62 +6H 63 ’
* 6H b4 +6H 65 +16H 66 26MH 67 s6H 68 s6H 69 o6H T0 '
* 6H 71 #6H T2 v6H T3 e6MH T4 vH6H 75 v»6H T6 y6H 77 y
* 6H 78 r6H 79 v6H 80 164 81 y6H B2 26H 83 y6H 84 ’
* 6H 85 +6H 86 y6H 87 s6H 88 +6H B9 16H 90 26H 91 ’
* 6H 92 v6H 93 16H 94 s6H 95 26h 96 s6H 97 s6H 98 ’
* 6H 99 /
C

TX( 1) = 6H
DO 5 I=1,10

5 TX(I+1) = TITLE(])
TX(12) = 6H

-006674
—~006675
006676
-006677
-006678
006679
—-006680
-006681
-006682
-006683
-006684
006685
-006686
-006687
-006688
-006689
-006690
-006691
-006692
—~006693
006694
-006695
~-006696
~006697
~006698
~006699
-066700
-006701
-006702
-006703
—006704
—~006705
—-006706
-006707
—-006708
~006709
-006710
-006711
-006712
~-006713
-006714
-C06715
-006716
~-006717
-006718
-006719
-006720
~-006721
-006722
-006723




10

TY{ 1} = 6HROOT L

TY( 2) = 6HOCUS P

TY( 3) = 6HLOT

IF{ISNIM .FQ. 3) TY( 4) = 6HCLSD
IF{ISNIM .NE. 3) TY( 4) = 6HOPEN
TY{ 5) = 6HLOCP

IF(ISNIM .EQ. 1) TY( 6) = 6HZERC
IF(ISNIM .NE. 1) TY( 6) = 6HPOLE

TY( 7) = &H

TY( 8) = 6HCY EQ
TY( 9) = AGR(ICYC)
TY(10) = 6HRL EQ
TY{11l) = AGR{IRLC)
TY(12) = RUNNO
XMIN = SAVEO(1l)})
XMAX = XMIN

YMIN = SAVEP(1)
YMAX = YMIN

DO 10 1=2,KSAVF

XMIN = AMINI {XMIN,SAVEQ(I))
XMAX = AMAXI (XMAX,SAVEQ(I))
YMIN = AMINI {YMIN,SAVEP(I))
YMAX = AMAX1 (YMAX,SAVEP(I))

CALL PLOTSS(XMAX ¢XMINyXRGT4XLFT)
CALL PLOTSS(YMAX,YMIN,YTOP,YBOT)

IF{ISNIM .EQ. 1) ISY = 4HZERD

IF(ISNIM .NE. 1} ISY = 4HPOLE

CALL QUIK3L({~-1o¢XLFTyXRGTsYBCT4YTOPy 35,TXsTY,~KSAVE,
SAVEQ,SAVEP)

CALL XSCLVI(SAVEO(1) 4yIXR,IXE)

CALL YSCLVIUSAVEP(1)4IYR,1YE)

CALL PRINTV(4,ISY,IXR,1YR)

RETURN
END
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~-006724
-006725
—-006726
006727
~0G6728
-006729
-006730
-006731
-006732
-006733
-006734
—-006735
-006736
-006737
-006738
~006739
—~006740
-006741
-006742
—~006743
~006 744
-006745
006746
-006747
—~006748
=-006749
~006750
~006751
-006752
-006753
-006754
—006755
~-C06756
-006757
~-006758
~006759
—-006760
—~006761
-006762
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{HDG ,P RMVZRO
[FOR,IS RMVZRO

© OO OO

COMPILER (XM=1), (ECUIV=CMN)
SUBROUTINE RMVZRO (RR;NR)
IMPLICIT DOUBLE PRECISION{A-H,C~Z)
SUBROUTINE REMOVES REAL ZEROS FROM REAL ROOT ARRAY.
~—-—SUBROUTINE ARGUMENT DESCRIPTIONS—————

RR
NR

INPUT/O0UTPUT ARRAY CONTAINING ALL REAL RODTS.
INPUT/0UTPUT NUMBER OF REAL ROOTS.

non

DIMENSION RR (1)

=0
DO 10 I=1,NR
IF (RR(I) .EQ. 0.DO) GO TO 10
K=K+1
RR(K}) = RR(I)
10 CONTINUE

NR = K
RETURN
END

-006763
-006764
-006765
006766
-006767
006768
006769
006770
006771
006772
006773
006774
006775
006776
006777
006778
006779
006780
006781
006782
006783
006784
006785
006786




[HDG,P

[FORL, IS

#®

%

* % ¥ ¥

105

106

125

115

*

ROTDH

ROTDH

COMPILER (XM=1), (EQUIV=CMN)
SUBROUTINE ROTDH

IMPLICIY DCUBLE PRECISICN(A-H,0-Z)

coMMOR /7BHESRD/
BH(6412y

COMMON /HANDS 7/
HATH(3, 6+ 8),SIGHI3,

COMMON /PINRP 7/

FIN(343y S5)y RP2(243y E)y RP2I3,3,

COMMON
BFTAH (6,

/SPECIF/
5)+BETAHD (6,

O)yBS(6912910),ROL(2Z,2,

&y

5)YAMO( 2,

S)eDOLL3, 5)
8)yHATS{3y 6410),S1GS(3, 6,410)
£)

S)eRH{393524)9RS (343,201},

DH{3,2E)4DS5(3,20)4IM0(3,y S5),NMUW(S, 5)4IFTSMW(101],

NE oNH yNSPT oNOFMOJNDELTA, ITOPOLL 2,

51, IRGFLX( 5), THDATA(7,

LCCUL12) s LENU(12)3NUSNEETANLAMGNEQ

CCMMON /VECTOR/
Y{(250),YDT(250)

DIMENS TON DF(3),ANGF(3),ROTF(3,43),RW(3,3),
ITOPWL2, 5),I0P(2, S5),HPODF( 5)

DATA I1ST,NOT / Oy 6/

IF (X1ST
I1ST = 1
DO 105 1I=1,2
DO 105 J=1,NH
ITOPW(TI,J)) =
IS = 1

DC 106 N=1,NB
NBODF(N) = O
ITOPW(1,1) = O
NOP = 1
I0P(1,1)
IOP(2,1)
DO 110 T=1,2
DO 110 J=1,NH
IF (ITOPW(T.J}
NOP = NOP + 1
10P(1,J) NOP
I0P(2,0) TTOPW(1,J)
IF (1 «.EQ. 2) GO TO 115
10P(14sJd) = —NOP
I0OP(29Jd) = ITCPWI(2,J)
IS1 = I0P({2,J
NECDF(IS1)
ITOPW(1,J)
ITOPW(2,4)

+FQ. 1) GO TC 500

ITOPOL(I.J)

#on
-

)
1
o
o

nun

«NE. IS) GO TO 110
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5%,

—006787
-006788
-0067€9
006790
~006791
006792
006793
206794
006795
406796
006797
1306798
066799
1606800
1706€01
1806802
1906603
006804
2006805
0068506
006807
8106808
006809
006810
006811
006812
006613
006814
006615
006816
006817
006818
006819
006820
006821
006822
006823
006824
066825
006826
006627
006328
006829
006830
006831
006832
006833
006834
006835
006836




o

110

116

120

130

500

CONTINUE

NBODF(IS) = O

IF (NOP .EC. NH) GO TO 120

DO 116 N=1,NB

IF (NBCDF(N) .EQ. 0) GO TO 116
IS = N

60 TO 125

CONT INUE

GQ TO 999

DO 130 J=1,NH

JOPA = I0P(1,J4)

JOP = TABS (JOPA)

ITOPWE1,J0P) = ISIGN(JOPA,J)
ITOPWH(2,J0P) = I0P(2,J)

CONTINUE

NBET = LOCU(2%NB + 1) —- 1

DO 5 J=1,NH

DO 5 I=1,6

I1 =1 +1

IF (IHDATA(Il,Jd) .EQ. 1) GC 70 S
NBET = NBET + 1

BETAH(I,J] = Y(NBET)

CONTINUE

DO 10 I=2,MH

NOBQ = ITUOPOL(1,1)
NOBP = ITOPCL(241)
LRI = 1 + 6%(1-2)
D1 = 1 + 7T*(1-2)
LRZ2 = LR1 + 1
tR3 = LR1 + 2
LtR4 = LR1 + 3
LRS = LRI + &
LR6 = LR1 + 5
102 = LD1 + 1
LD3 = LDY + 2
LD4 = LDl + 3
LD5 = LDl + 4
1D6 = LD1 + 5
07 = LD + 6
NMQ = JRGFLX{NOEBQ)
NMP = IRGFLX(NCBP)

IF (NMO .EG. O) GO TC 15

LU = LOCU(NDBQ+NB)

LHS = 2*1 - 3

CALL MULT3 (HATH(L¢14LHS)yY(LU)yDFy3,NMQy1934141)
CALL MULT3 (SIGH(1414LHS)oY(LU),ANGFy3yNMQy1,3,51,1)
CALL ROTTR (341,ANGF,ROTF,DUM,DUM)

CALL MULT3 (ROTFZRH({1414LFY)4yRH(1523LR3}153+35393,3,3)
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006837
006838
0066839
006840
006841
066842
006843
006644
006€E45
006646
006847
006848
006849
006850
0n6esl
006852
006E53
006854
006855
6G6856
006857
006 E&58
006659
006860
006861
C06E62
006863
006864
006E65
006866
006867
006868
006869
006870
006871
006872
006873
006874
006675
006876
006ETY
006878
006879
0G6880
o068l
oo6882
006883
006884
006885
006886
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12
c

15

17
c

20

25

35

40
c

10
c

45
c

52

DO 12 J=1,2
DHJ,LD3) = DH(J,LDL) + DF(J)

IF (NMP .FG. 0) GO TO 20

LU = LOCUINOEP4NE)

tHS = 2% - 2

CALL MULT3  (HATH(I91sLHS) s Y(LUI3DFy34NMP143,1,1)
CALL MULT3 (STGH(14s1,LHS) s Y(LU)JANGF 3 4NMP31,4341,1)
CALL ROTT®  ({3,1,ANGF,ROTF,DUM,DUM)

CALL MULT2 (ROTFSRH{1414,LR2)4RF(151,LR4)93,3439343,3)
DO 17 J=1,3

DH{J,LD4) = DH(J,LLD2} + DF(J)

DO 25 J=1,3

JP3 = J + 3

ANGF(J) = BETAH(J,1)

DH{JLLDS) = BETAH(JIP3,I)

IT = THDATA(1,I)

CALL ROTTR (341 TyANGFoRH(1,1,LR5)4DUM,DUM]}

CALL ROTTR (1oITANGFPIN(Y,1,7),RP2(141,1),RP3(1,1,1))
DO 35 L=1,23

b0 35 J=1,32

RWlLyJ) = FH{J,LoLR3)

CALL MULT3 (RHAT914LR4)SRHIY 41,1 R5) yROTF43935353,43,3)
CALL MULT3 (ROTFyRWIRHI14319LREY93939343934%)

CALL MULT3 (RH(1414LR4),DH(1,4LD5)4sDF335391435341)
CALL MULT3 (RH{1414LR6):DHI1,LD3),ANGF 32,3,19343,1)
DO 40 J=1,2

DH{J,LD6) = DH{JILLDSG) + DF(J) — ANGF(J)
CONTINUE

DO 45 J=1,.2

JP3 = ) + 3

DOL{Js1) = BETAH(JP3,1)

ANGF(J) = PETAH(J.1)

IT = IHDATA(1,1)

CALL ROTTR  (3,ITyANGF,ROL{1,1,1),DUM,DUM)

CALL KOTTR (Y13IToANGFoPIN(14191)4RP2(14155)4RP3I{141,1))

DO 50 J=24NH

NOH = ITOPW(L,Jd)

LROL = ITOPW(244d)

IF (NOH .LT. G) GO TO 52
LRé = 6%(NCH -~ 1)

LRO = ITOPOL(2,NCH)

177

CALL MULT3 (ROL(T1+1sLRO)4RHI15153LR6)yROLIT314LROII43+93939393,3)

GO 7O 50
NOH = -NOH
LR& = 6%(NCH -~ 1)

006887
006888
006889
006890
006891
006892
006893
006894
006895
006896
006897
006 E98
006899
006900
006901
006902
006903
006904
006905
006906
006907
006908
006909
006910
006911
006912
006913
006914
006915
006916
006917
006918
006919
006920
006921
006922
006923
006924
006925
006926
006927
006928
006929
006930
006931
006932
006933
006934
006935
006936
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LRO = ITOPOL(1,NOH) 006937

DO 53 I=1,3 006938

DO 52 L=1,3 00693¢

53 RW(IsL) = RH(LyI4LR6) 006940
CALL MULT3 (ROL(131,LROIyRWIROL(1424LRO0J) 13939343 93,3) 006941

50 CONTINUE 006942
006943

DO 60 J=24NH 006944
LRO = 1TOPOL(2,J) 006945
L6 = 7*(J-1) - 1 006946
LDT7 = LD6 + 1 006947

60 CALL MULT3 (ROL(141,LRO)YDH(1,LD6)yDH(14LD7)939331534343) 006948
006949

DO 70 J=2,.NH 006950
NOH = ITOPW(1l,J) 006951
LDOJ = ITOPW(2,J) 006952

IF (NOH .LT. 0) GO TO 72 006953
ID7 = T*(NCH -~ 1) 006954
DO = ITOPOL{Z,NOH) C06955

DO 74 I=1,3 006956

T4 DOLIILLDOJ) = DOL(YLLDO) + DH(ILLD7) 006957
GO TO 70 006958

T2 NOH = — NOH C06959
LD7 = T*(NQH - 1) 006960
tD0 = ITOPOLAYILNOH) 006961

DO 73 I=1,s3 006962

73 DOL(TILLD0OJ) = DOL(ILLDO) — DH(ILLD7} 006963
70 CONTINUE 006964
006965

RETURN 006966
006967

999 WRITE (NGT,2001) 006968
2001 FORMAT (1H1,22HTOPCOLOGY ERROR, ITOPOL) 006969
sTOP 006970
006971

END 006972

R T
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END T 007008

[HDG P ROTDS -006973
[FOR,IS ROTDS ~006974
COMPILER (XM=1), (ECUIV=CMN) -0066975
SURRCUTINE ROTDS 006976
IMPLICIT DCUBLE PRECISTIONU{A-H,0-Z) -006977
¢ 006978
COMMON /HANDS 7/ 006979
* HATH( 3, &y B)oSIGH(3, 6y 8)4HATS(3, 6,1C)4SIGS(3, 6,10) 406980

COMMON /SPECIF/ ‘ 0069€1 |

* BETAHIG6, 5)4BETAHD(6y 5) 9AMO(2y 5) 9yRH{3,2424) yRS(343,20), 16069862 |

* DH{3428)4DS{3520) s IMO(3y 5),NMOW(S5, 5),IFTSMW(10), 1706983 |

* NEyNH yNSPTyNOFMONDELTA ITOPOL(2,y S)yIRGFLX( 5) 3 IHDATA(Ty 5), 1806964 ;

* LOCUL1Z ) yLENUTY2) ,NUNRETA NLAM,NEQ 1906985 i

COMMON /VECTCR/ 006986 §

* Y{(250),YDT(25C) . ‘ 2006987 f

C 006968 1

DIMENSTICN DF (3),AF(3),RF(3,3) 006969 |

[ 006990 |

DO 10 L=1,NSPT 006991 |

NOB = IFTSMW(L) 006992 : |

IF (IRGFLX(NOB) .EG. ©0) GO TO 10 006993 1

LR1 = 2xL ~ 1 006994 é

LR2 = LR1 + 1 006995 :

LD = LOCU(NE+NOB) 006996 y

LE = LENU(NR+NOB) 006997 |
CALL MULT3 (HATS (1910l )eY(LO) yDF 93 4,LE919¢3,1,1) 006998

CALL MULT3  (STGS(T191eLlsY(LO) yAF33,LE9193,1,%) 006 959 |

CALL ROTTR (3,14AF4RFE,DUM,DUM) 007000 |

CALL MULT3 (RF,RS(1414LR1)4RS{141,4LR2) 435343,3,3,3) 007001 |

00 15 I=1,3 007002 g

15 DS{I,LR2) = DS(ILLR1) + DF(Ij 007003 ;

c 007004 |
10 CONTINUE 007005

C 007006 j

RE TURN 007007 i

|

]
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[HDG,HP ROTTR
[FOR,IS ROTTR

zNeNsEaNeEaXaNaRaNalaleNe

COMPILER (XM=1), (EQUIV=CMN)
SUBROUTINF ROTTR (I23,1T¥PE,ANG,RCT,RP2,PP3)
IMPLICIT DOUBLE PRECISICN(A-H,G-1)
DIMENSION ANGU(1),ROT(3:3}y RP2(3,3)y RP3(3,3)
DIMENSION TP {36)4,A(343,4),IV(3)
COMMON /NUMBRS/
* ZROONE , TWO,TRES

SUBROUTINE TO COMPUTE 12 TYPES OF EULER ANGLE TRANSFORMATIONS

AND/OR PI INVERSE TRANSFORMATIONS.

ALSC IF I23 .FQ. 1y, COMPUTE RPZ2 AND RP3 WHICH MULTIPLY
D/DTETHETA(2)) AND D/DTITHETA(3)) TO FORM D/DT{PI INVERSE).

123 = {1 IF POT = PI INVERSE), = (3 IF ROT = ROT. TRANS.)

ITYPE = 1,25.012 (TYPE OF EULER ANGLF PERMUTATION, SEE IP BELOW)

ANG = INPUT EULER ANGLES

ROT = EITHER PI INVERSE CR RCT. TRANS.

CODED BY CAFL BODLEY, NOV. 20, 1973.
ADDITIONS MADE BY CARL BODLEY, APR. 5, 1974

DATA IP /7 1,243, 14251, 143251, 19392,
* 23341, 29342y 29142, 29193y

* 39142y 33193, 39293 39291 /s
* NOT, EPS 7/ 64 1.D-08/

LY = 3*(ITYPE - 1)

DO 15 L=1,43
IviL) = 1
DO 10 T=1,3
DO 5 J=1,3

S AlIsJdeL) = ZRO

10 A(IyI.L) = ONE
15 CONTINUE

LR = 4 - 123
DO 20 L=LR,3

K = IP(L1I + L)
S = DSIN(ANG (L))
C = DCOS(ANG(L))
GO TO (1,2+3), K
1 A(242,5L) = C
A(3v31L) = C
A(243,4L) = =S
A(392vL) = S
GO TO 20
2 All,1,L) = - C
A(3+43,L) = C

-007009
-007010
-007011
onT7o12
-007013
007014
Go7015
c07016
007017
607018
007019
007020
007021
007022
007023
007024
c07025
007026
607027
007028
007029
007030
07031
007032
c07033
007034
c07038
007036
007037
007038
070329
c07040
007041
007042
007043
007044
007045
007046
007047
007048
007049
007050
007051
007052
007053
007054
007055
GO7056
007057
0GTO058




e mggrr s e s

[
|
:
it
b
.
i
i
]

20

50

61

62

63

64

A(Y1,3,L)
A(341,L1)
GO 70O 20
Al{lel,L)
A(242,4L)
Al g2,1)
Al2Z2,1,1)
CONTINUE
IF (123 EC. 1) GO T SO

n oy
!
n

RN
|
th e YO

CALL MULT3 (ACY 3 3 ) gA(Y 41 92)0A(T14094)935393,4243,3)
CALL MULT3 CA(L Y34 )0Al15)43) s ROT 4393 93934F343)
RE TURN

DG 25 I=2,43

I1 = TP(LY + 1)

iv(il) =1

L2 = DEINIANG(2))

C2 = DCOS({ANG(2))

I1 = FLOAT(ITYPE)/4.2
W = ITYPE «~ 4%]11

GO TN (61,62 463,64}, K

IF (DABRS(C?) .LT. EPS) GO YO 999
AL = C2

AL2 = AL*AL

BE = §2

ALP = S2/AL02

BEP = ~ONF/ALZ

GO TO 65

IF {(DAES(CZ2) .LT, FEPS) GO 10 999
AL = 82

AL?Z AL®AL

BE = C2

ALP = —C2/AL2

REP = ONEZAL2

GO TO 65

IF (DABS(C2) .LT. EPS) GO TO 999
AL = -§2

AL 2 = AL®*AL

BE = CZ

ALP = C2/AL2

BEP = -ONE/ALZ2

n

GO TO 65

IF (DAES(C2) .LT. EPS) GO TC 999
AL = C2

ALZ = AL*AL

BE = -S2

ALP = S2/AL2

BEP = CNE/ZALZ2

007059
007060
0070671
007062
007063
007064
0G7065
007066
007067
007068
007069
007070
007071
GDT072
007073
007074
00707%
¢G07076
007077
007078
007079
007080
007081
007082
007083
007084
007085
coT086
007087
007088
007089
007090
007091
007092
007093
007094
007095
007096
607097
€07098
007099
007100
007101
0607102
007103
007104
007105
007106
007107
007108
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65 K = IP(L1+3) 007109
GO TO (73472+73)y K 007110

T1 A(2,241) = A(243,3) 007111
A(3:3:1) = A(243,3) 007112
Al34251) = A(24243) 007113
Al29341) = —A(242,43) 007114
Atly1,1) = ZRC Co7T11S

GO TC 75 007116

T2 Af{1e2,1) = A(3,1,3) 007117
A(343,1) = A(3,41,3) 007118
A(1:3,1) = All,1,2) 007119
A(35141) = —A{(141,3) 007120
Al{25251) = ZRO 007121

G TO 78 007122

T3 A{1,1,1) = A(1,2,3) 007123
A{2Z49291) = A(142,3) 07124
Al241577 = Al(1,51,43) 007125
A{ls291) = ~A{141,43) 007126
A{3+3,1) = ZRO 007127

TS DO 80 I=1,3 007128
11 = IV(I) 0067129

DO 80 Jt=1,3 007130
AlTY1,042) = A(TI,J41) 007131

80 A(YI1l,d54) = A(Y:J,.3) 007132
C G0CT7133
DO 90 J=1,3 007134
ROT(1,J) = All,J,4)/AL 007135
RP3(1,J) = A(13J,2)/AL 007136
ROT(2¢Jd) = Al240494) . 007137
RP2(24J) = A(24d421% 007138
ROT(3,Jd) = A{(3+J94) ~ BEXROT(1,J) G07139
RP3(3,Jd) = Al34042) = BEXRP3(1,J) 007140
RP2(14J) = ALPRA(1,0494) 007141
RP2(2,4J3) = ZRO 007142

: 90 RP2{3,J) = EKEP*®AL] 4J44) 007143
. C 007144
RE TURN 007145

999 WRITE (NOT 41000) ITYPELANGL2) 007146
1000 FORMAT (IH1,2ZHGIMBAL LOCK—~— ITYPE = JI5,8HANGLE = ,D15.8) 007147
sToP 007148

END 007149
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[FOR,T

CRYCP

2 iz Xz ialskakaisislakalsEalaaNaNaNaRaNaRaRaNaReNaNa e Ralnle
|
i
!

100

RTOP
S PTOP

CCMPILER (xM=1), (EQUIV=CMN)

SUBRQUTINE RTOP
IMPLICIT DOUBRLE

TRANSFER

SUBRROUTINE RTCP,
RTS(1) = NUMBER OF REAL ROOTS 1IN
RTS(2) = NUMBER OF CCMFPLEX PAIRS
RTS(3) = NUMBER OF ZERC RGOTS IN
RTS{4) = NUMFEF¥F OF FEAL KOOTS IN
RTS(S5) = NUMBFR OF COMPLEX PAIRE
RTS(6) = NUMBEK OF ZERQ RCOTS 1IN
RTS(7) = GAIN FACTOR

RTS(8) e RTS{I) = NUMERATOR REAL
PTS(I+1)...?TS )
RTS(J+1) .. .RTSHK)
RTS{K+1).. .RTSIL)

PCLY (1)

= DFGREE OF
POLY(Z} = DEGREE CF

POLY({3) e POLY(T)

POLY(I+1)...PCLY({J)

CF §

183

(RTS,POLYTEMP,,KPLY)
PRECISICN (A-H,0~-Z)
FUNCTION RCOTS TO TRANSFER FUNCTION POLYNOMTALS

ROOTS CONVEFTED TO POLYNOMIAL

THE NUMERATCR

IN THE NUMERATOR
THE NUMERATOR

THE DENRCMINATNR

IN THE DENCOMINATOR
THE DENOMINATOR

RCCTS ARRAY

NUMERATOR COMPLEX ROCTS ARRAY
DENOMINATOR REAL ROCTS ARRAY
DENCMINATCR COMPLEX ROCTS ARRAY
THE NUMERATCR

THE DONCMINATOR
ALL COEFFICIENTS OF NUMERATOR FOR ASCENDING PO
= ALL CCEFFICIENTS OF DENCMINATOR FCR ASCENDIN

TEMP = TEMPDRARY STCORACGE
OF COMPLEX PAIRS IN DENOMINATCR

OF COMPLEX PAIRS IN NUMERATOR

NUMBER CF DENOMINATOR ROCTS IN RTS ARRAY
NUMEER OF NUMERATOR RCOOTS IN RTS ARRAY

NCD = NUMBER
NCN = NUMBER
NOEN = TOTAL
NNUM = TOTAL
NRD = NUMBER
NRN = NUMBER
NZD = NUMBER
NZN = NUMBEF

OF REAL ROCTS IN
OF REAL ROOTS IN THE
OF ZERC ROCGTS IN
OF ZERQ ROOTS 1IN
KPLY = DIMENSION SIZE OF POLY

DIMENSION 2TS(1),POLY({1)},TEMP (1}

KTAPE = 6
NRN=RTS (1) + 0.1D0
NCN=RTS{2) + 0.1D0
NZN=RTS(3) + 0.1D0
NRD=RTS(4) + 0.1D0
NCD=RTS(5) + 0.1DO
NZD=RTS(6) + 0.1D0
DO 100 I = 1,KPLY

POLY(I)=0.D0

TEMP(I) = 0.DO

NN UM
NDEN

L ]

2 * NCN + NRN + NZN
2 * NCD + NRD + N2D

THE DENCMINATOR

NUMER ATOR

THE DENOMINATOR
THE NUMERATOR
IN CALLING PROGRAM.

—-007T150
-007151
—-007152
007153
~007154
007155
007156
007157
007158
607159
007160
007161
007162
007163
007164
007165
007166
007167
007168
007169
007170
007171
007172
007173
c07174
007175
007176
007177
007178
007179
007180
co7181
Qo782
007183
007184
007185
007186
co7187
007188
007189
007190
007191
007192
007193
007194
007195
007196
007197
007198
007199

~




g

"

110

120

130

140
150

160
170

180

190

200
210
220

230
240

250

184

POLY(1)=NNUM
POLY (2 )=NDEN

KP = 0O
POLY (3) = 1.DO
IF (NRN) 510, 110, 130
IF (NCN) 510, 120, 190
NUMERATOR IS GAIN TERM ONLY
KP = NZIN + 3
POLY(3) = 0.DO
POLY(KP) = BTS{T)
KP = KP+1
GO TO 290
NUMERATOR REAL RCOTS
TEMP (2) = RTS(8)
POLY (4) = TEMP (2)
IF (NRN-1}) 180, 180, 140
DO 170 K = 25 NRN
DO 150 K1 = 1, K
TEMP (K1+41) = RTS(K+7) * POLY (K1+42) + POLY (K1+43)
DO 160 K2 = 1y K
POLY (K2+3) = TEMP (K2+1)
CONTINUE

IF (NCN) 510, 250, 190

INCLUDE THE NUMERATOR COMPLEX RQOTS
KNR = NRKN
KC = MRN +8
KCM = 2 % NCN + XC -~ 1
DO 240 L = KCqy KCM, 2
TEML = 2. DO%RTSIL}RYTS(L+Y)
TERZ = 1.DO/RTS{L+1)*¥2
LL = L-6
D0 220 L2 = 14 LL
TEM3 = 0.D0
IF (L2-1) 210, 210, 200
TEM3 = TEM2 * POLY (L2+1)
TEMP(L2+1) = POLY (L2+3) + TEMY = PCLY (L2+2) + TEM2
CONTINUE
KNR = KNR + 2
DO 230 L3 = 1, KNR
POLY (L343) = TEMP (L2+1)
CONTINUE

ENTER GAIN FACTOR, ZERQ RL3TSy; RESTORE COEFFICIENTS
KP = NIN + 4
KS = 2 * NCN + NRN
DO 260 4 = 14 KS, 1
POLY (KP) = TEMP (J+1) * RTS (7)

007200
007201
007202
0C7203
007204
00720605
007206
007207
007208
007209
007210
007211
007212
007213
007214
007215
007216
007217
007218
007219
007220
007221
007222
007223
007224
007225
007226
007227
007228
007229
007230
007231
007232
007233
007234
007235
007236
007237
007238
0607239
007240
007241
007242
007243
007244
007245
007246
007247
007248
007249

N, ) J
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260

270
280

330

340

350

360
370
380

390

400

410
420

KP = KP+1

POLY {NZN+3) = 1.D0* RTS (7}
IF (NZN) 290, 290, 270

DO 280 J = 1, NINy 1

POLY (J+2) = 0.DO

PROCESS DENCMINATOR ROGTS,

DENOM INATOR COEFFICIENT

POLY (KP) = 1.D0
IF (NRD) 510, 300y 340
IF (NCD) 510, 310s 400

185

KP IS LOCATION FOR STORING FIRST

DENOMINATCR REAL RCOTS (KR IS LCCATION FOR FIRST ROOT)

IF (NZD) 510, 5004 320
KRIP = KP + NZID

DO 330 IS = KP,KRIFP
POLY(IS) =0.D0

CONTINUE

POLY (KRIP) = 1.D0

GO TC 500

KR = 2%NCN + NRN + 8
POLY(KP+1) = RTS(KR)

TEMP(2) = RTS{KR)

IF (NRD—-1) 390, 390, 350
DO 380 K=2 4NRD

NC1 = KR+K-1

DO 360 K1 = 14K

NC2 = KP4K1-1

TEMP (K1+1)
DO 370 K2 = 1,K

NC3 = KP+K2

POLY(NC3) = TEMP(K2+1)
CONTINUE

IF (NCD) 5104y 4604 400

= RTSINT1)I*POLY(NC2) + POLY(NC2+1)

PROCESS DENOMINATOR COMPLEX ROOTS

KDR = NRD

KC = 2*NCN + NRN + NRD +8
KCM = 2* NCD + K(C-1

DO 450 L = KCy KCM, 2

TEM1 = 2.DOXRTSILI/RTS(L+1)
TEM2 = 1.DO/RTS(L+1)»%2
LL= L—-(2%*NCN+NRN+6)

pD £30 L2 = 1, LL

NCS = KPtL2-1

TEM3 = 0.DO

IF (L2-1) 420, 4204+ 410
TEM3 = TEMZ * POLY (NC5-1)

TEMP (L241) = POLY (NC5+1) + TEM1 * POLY (NCS5) + TEM3

a

007250

007251

007252

007253

007254

007255

007256

0067257
007258

007259
007260
007261

007262

007263

007264
007265
0072066

007267
007268
007269
007270
007271

007272
007273
007274
007275
007276
007277
007278
007279
007280
007281
007282
007283
007284
007285
007286
007287
007288
007289
007290
007291
007292
007293
007294
007295
007296
007297
007298
007299
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430

440
450

460

470

480
490

500

510
1002

CONTINUE

KOR = KDR + 2

DO 440 L3 = 1, KDR

NC6 = KP+L3

POLY (NCH) = TEMP (L3+1)
CCNTINUF

KD = KP + NZD + 1

KS = 2 * NCD + NRD

DO 470 M = 19 KSy 1
POLY (KD) = TEMP (M+1)
KD = KD+1

KD = KP4+NZD-1

POLY (KD+1) = POLY (KP)
IF (NZD) 500, 500, 480

ERROR COMMENT AND RETURN TO MAIN PROGRAM

DO 490 J = KPy KDy 1
PGLY (J) = G.DO

RE TURN

WRITE (KTAPE,1002)

186

FORMAT (86HY A NFGATIVE COUNT CF RCOTS WAS FENCOUMTERED IN RTOP. PO

1ILYNCMIAL COULD NOT BE OBTAINED.)

RETURN
END

007300
007301
007302
007303
007304
0067305
067306
007307
007308
007309
007310
007311
007312
007313
007314
007315
007316
007317
on7318
007314
007320
007321
007322
067323
007324

S
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[FOR,T

K
RR1
RI1
RRZ
R1Z
N1
N2

ANA
ANA

[aEalasNalelaNaNeNaNsNaNaNalsRalaNaNaNel

1

RWRITE -
S RWRITE
COMPILER (XM=]); {FQUIV=CMN)
SUBPOUTINE EWRITE (K,RRI1,F11,PR2,RIZ,N1,N2,ANAM],ANAMZ)
IMPLICIT DOUEBLFE PRECISIONCtA-H,(0-21}

IDENTIFIC ATICN{S), ANAM1 AND ANAM2,

WO oo

M1
M2

it

—~—-———SUBROUTINE PULLS UP NEW PAGE VIA PAGEHD, PRINTS QUT

THEN PRINTS ROCTS.

——=SUBROUTINE ARGUMENT DESCRIPTIONS~————

ALL ARGUMENTS ARE INPUT

NO. CF ROOT SETS TO PRINT.
REAL ROGTS (FIRST SET)
IMAG KOOVS (FIRST SET)
FEAL ROCTS (SECOND SET)
IMAG ROOTS (SECOND SET)
ROCT COUNT (FIRST SET)
RCOT CCUNT (SECONG SET)

4 CHARACTER ALPHANUMERIC TITLE
4 CHARACTER ALPHANUMERIC TITLE

(FIPST SET)
(SECOND SFT)

DIMENSION RR1(?), RII(T1), RR2(1), RIZ2(1)
DATA NOT 7/

6 7/

JOT FORMAT (//7/720XsA4,34X9A4s//5X 92HNC5X39HREAL PART ,
3IX 9y 14HIMAGINARY PARTS11X,9HREAL PART,3X,14HIMAGINARY PART,

1
2

/7))

12 FORMAT (5X 3J1243X9012.595X3D12.5+49X9D12.545X,012.5)
103 FORMAT (5X 372441 Xe012.545X4D12.5)

10

20

CALL PAGFHD

IF (K EQ. 2) GO TO 20

WRITE (NCT9101) ANAM]

DO 10 I=1,N1

IF (I .GT. 50) CALL PAGEHD

IF (I .GT. 50) WRITE (NOT,101) ANAM1
WRITE (NOT,102) I,RR1(I), RI1I(I)

RE TURN

CONTINUE

L = MAXO(N1,N2)

WRITE (NOT,101) ANAMY, ANAM2

DO 40 I=1,L

IF {I .GT. S0) CALL PAGEHD

IF (I .GT. S50) WRITE (NOT,101) ANAM1, ANAM2
IF (I .GT« N1 .CRa. I «GT. N2) GO TO 30

187

-007325
-007326
-007327
007328
-007329
007330
007331
007332
007333
007334
007335
607336
607337
007338
007339
007340
007341
007342
007342
007344
007345
007346
007347
007348
007349
007350
007351
007352
007353
007354
007355
007356
007357
007358
007359
007360
007361
007262
007363
007364
007365
007366
007367
007368
007369
007370
007371
007372
007373
007374

R




30

40

WRITE (NDOT,102) X, RRYU(IDSRII(TI)I4RR2(T)RIZ(T)
GO TO 40

CONTINUE

IF (1 .GT. N2) WRITE (NOT,1G2) 1, RRI(I}, RTII(])
TF (1 .GT. N1) WRITE (NDT,103) I, RR2(I), RIZ2(I)
CONTINUE

RETURN
END

188

007375
007376
007377
007378
007379
007380
007381
007382
007383
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SATB

[FORSIS SATB

aNeEaNeNeNeNel

(]

20

CCMPILFR (XM=1), (FQUIV=CMN)
SUBROQUTINE SATB(S,A,ByZyNRAJNCAJNCEsKRA JKRB4KRZ)
IMPLICIT DOUBLE PRECISION(A-H,C-2)

T
MATRIX PRODUCT Z(NEW) = Z(OLD) + S*A *P
WHERE & = SCALAR
A = INPUT (NRAyNCA)
B = INPUT (NRAZNCE)
Z = OUTPUT (NCA,NCB)

DIMENSION A(KRA,1),B(KRBy1),Z(KRZ,1)

DO 20 I=1.NCA
b0 20 J=1,MCB
DO 20 K=1,NRA
Z0Isd) = 2(I4J) + S*¥A(KLI)*B(K,J)

RE TUPN
END

189

-007384
007385
-007386
007387
-007388
007389
007390
007391
007392
007393
007394
007395
007396
007397
007398
007399
0067400
007401
007402
007403
007404
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[HDG,P SFREQ2 -~007405
[FOR,LIS SFREQ2 —-007406
COMPILER ( XM=1),(EQUIV=CMN) —-Q07407
SUBROUTINE SFREQ2 {NNRyICN,NDR,TCDGAIN, 007405

1 FFBRNyFBNCyFER FEDC 007409

2 FMIN,FMAX,TITLE) 007410

C 007411
IMPLICIT DCUBLF PRECISION (A-H,C-Z) -007412

REAL SAVECQ, SAVEP, SAVEDy; SAVEA 007413

REAL FMIN 4, FMAX 4 TITLE 007414

C Cc07415
C SUBRDUTINE DETERMINES S—PLANE FREQUENCY RESPONSE 067416
C USING VARIABLE INCREMENTING TECHNIQUES. 007417
c 007418
C FREQUENCY RESPONSE SAVED IN COMMOCN BLOCK /PSTUFF/ 007419
C 007420
C —————SUBROQUTINE ARGUMENT DESCRIPTIONS————~ 007421
c 007422
€ NNR = INPUT NUMERATOR REAL ROOT COUNT, 007423
C ICN = INPUT NUMERATOR CCMPLES PAIR ROOT COUNT, 007424
C NDR = INPUT DENOMINATOR REAL RCCT COUNT. 0067425
¢ 1I1co = INPUT DENOMINATOR CUMPLES PAIR ROOT CCUNT. 007426
C GAIN = INPUT BODE GAIN. 07427
C FBRN = INPUT NUMERATOR REAL FOOTS (INCLUDING ZEROS). 007428
C FENC = INPUT NUMERATOR COMPLEX PAIRS. 007429
C FBR = INPUT DENOMINATOR REAL RCOTS (INCLUDING ZERCS). 007430
C FBDC = INPUT DENOMINATOR COMPLEX PAIRS. 007431
C TITLE = INPUT 80 CHARACTER ALPHANUMERIC TITLE. 007432
C 007433
COMPLEX PROD, FOEN 3 FNUM4DCHMPLX 007434
DIMENSION FBRN (1) , FENC (1) , FBR (1) , FBDC (1) 007435

1 TITLE(1) s wWD(107) , TABG(20) , TAEUP(31), 46207436

2 TABZ{30) ,TAEDN(31) , PRCD(1) 007437

3 FNUM( 50), FDENC( 50) 46407438
COMMON /PSTUFF¥/ 007439

* SAVEQ({S500), SAVEP(500), SAVFD(500), SAVEA(500), KSAVE 44707440
COMMON /KDSIZE/ 067441

1 KRy KRTy KRXy KVIs KV2, KVX 007442
COMMNN / LVY / 007443

c vi ( 50)y V2 ( 50), V3 { 50) 426074445

C 007445
C 007446
DATA KWD/107/ 46607447

DATA KDSAVE/500/ 46807448

DATA NQT/ 6 / 007449

{ TABG = GROSS CONSTANT TAELE 007450
c 007451
DATA KTABG ,KTABUP,KTAEBDN/18,21,29/ 007452

c 007453
DATA TaBUP / 007454




YOO

(%]

OO ™

YYD

110

120

125
130

140

~NTW MW

Q) NS

0.6000000,
0.8800000,
0.96500D0,
0.98800D0,
09980000,
C.9999200C,
1.000000/

DATA TABG / 1.00D0,
2.00D0,
19'-5000 [}
0.00D0,

TABUP

VMAX
PDPHI
Wl

(e D)
0.D0
0.D0

oan

=

P

o
nnoa oy

FK = GAIN

= LEADING

0.70000D0,
0.%00000D0,
0.9700000,
0.99000D0,
0.9988000,
0.999%4D0,

DO 110 I=1,KTAEDN

J = KTABUP -]
TABDNII) =

TARDN ——— LEADING AWAY FRCOM DAMPED NATURAL FREQUENCIES

1.DO/TABUP(S)

2.2000’ 2 050001

0.75000N0,
0.9200000,
0.97500D0,
0.99200D0
0.99950D0,
0.9999600,

LNCTR ——— LINE COUNTER

ENCTR =
X =13

40

NULL WD

DD 125 I= 1,KWD

WD (I} = 0.D0
CONTINUE

DO 140 I=1,XR
FNUM({I) =
FOEN(I) =
CONTINUE

{(0.0,0.0)
{0.0,0.0)

2.8G00,

0 .E000010,
0.9400000,
0.9800000,
0.9940000,
0.9997500,
0.9999800,

0.58400000,
0.9600000,
0.984000D0,
0.99600D0,
0.999900D0,
0.99999D0,

1.1000, 1.2500y 1.40ND0, 1.6000, 1.80DC,
3.2000y 3.80D0,
5.20004 6.20D0y 7.0000, 7,.80D00, B.%0D0,
0.000G/

UP TO THE DAMPED NATUFPAL FREQUENCIES.

191

007455
007456
00T45T
007458
007459
007460
007461
007462
007463
00T464
007465
007466
007467
007468
007469
007470
007471
007472
007473
COT4T4
QUT4T5
$50T4TE
007477
607478
07479
007480
007481
007482
007483
007484
007485
007486
007487
007488
007489
007490
007491
007492
007493
007494
007495
007496
007497
007498
007499
007500
007501
007502
007503
007504
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150

160

170

aNeNal

180
190

200

210
220

VOO MN

240

250

270

OO

FMIN = LOWER LIMIT.
SAVE IT AND DESTRCY SAVLO IF NEEDED
SAVLC = DBLE(FMIN)

COMPUTE NUMERATOR DAMPED NATURAL FREQUENCIES.

I =0

IF (NCN) 1220, 180,y 150

NTOTN = NCN*2

DO 170 J=1NTOTN,2

ABLE = FBNC(J) * FENC(J+1)

BAKER = FBNC(J+1) * DSCGRT(1.DO — FBNC(J)**2)
TEMP = (BAKER)*%2 — (ABLE)*%2

IF (TEMP) 170, 170, 160

I = Y+1}
WDLI) = DSQRTITEMP)
CONTINUE

COMPUTE DENOMINATOR DAMPED NATURAL FREQUENCIES.

IF (NCD) 1240, 220, 190
NTOTD = NCD*2

DO 210 J=1,NTOTD,2

ABLE = FBDC(J) * FBDC(J+1)

BAKER = FBDC{J+1) * DSQRT(1.DO — FBDC(J)**2)
TEMP = (BAKER)**2 — (ABLE)*%*2

IF (TEMP) 210, 210, 200

I = I+1

WCII) = DSQRT(TEMP)

CONTINUE

KCOUNT = I

THERE ARE KCOUNT FREQUENCIES,
SORT THEM IN INCREASING MAGNITUDE.

IF (KCOUNT - 1) 2404 3504 250
J=1

GO 710 370

DO 270 J4=1,KCOUNT

DD 270 I=JKCOUNT

IF (WD(J) .LE. WD(I)) GO TC 270
TEMP = WD (J)

WD{J) = WDII)
WD(I) = TEMP
CONTINUE

SORT COMPLETE,
CHECK FOR EQUAL FREQUENCIES,

-3
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007505
007506
007507
007508
007509
007510
007511
007512
007513
007514
007515
007516
007517
007518
007519
¢07520
007521
007522
007523
007524
007525
007526
007527
007528
007529
007530
007531
007532
007533
007534
007535
007536
007537
007538
007539
007540
007541
007542
007543
007544
007545
007546
007547
007548
007549
007550
007551
007552
007553
007554




(g Nale

[aEeNeNe]

s NeNel

2E0

290
300

310
320

330

340

1313

350

360

400

410

420

430

IF SC, ELIMINATE CNE.

I =1

J =2

IF (WDIT) — WD(J)) 300y 320y 340
I = I+1

J = J+1

IF (KCOUNT - J) 350, 350, 290

DO 330 K=Jd,KCOUNT

WD(K~1) = WD(K)}

CONTINUE

WD (KCOUNT) = 0.00

KCOUNT = KCOURT ~ 1

GO TO 310

CALL PAGEHD

WRITE (NOT,1313)

FORMAT (//10X923HTHE SORT ROUTINE FATLED /
1 10X 4 16HPROGRAM STCOPPED. )
sTOP

CONT INUE

1
1
F (WD(I) .CT. 0.DO) GC TO 430

= TABGlJ) * SAVLO

IF (W .GT. DELE(FMAX)) GO TC 400
IF (KTABG .6T. J) GO TC 410
SAVLO = SAVLO * 10.DO

£ v

J =1

KK = 1

GO TO 840
THE SHOW IS OVER,
GETOUT.

KK = &

GO TG 1490

J = J+1

KK = 1 o

GO TO B840 -
ENTRY POINT FbR LOCPING ON FREQUENCY INCREMENTING.

CONTINUE

GO TO (370, 450, 500y 610y 660, 1490) KK
IF (WD(1) .GT. SAVLO) GO TO 450
I=I+1

193

007555
007556
007557
007558
607559
007560
007561
007562
007563
007564
007565
007566
067567
007568
007569
007570
007571
007572
007573
007574
007575
007576
007577
007578
eersT9
007580
007581
007582
007583
007584
007585
007586
007567
007588
007589
007590
007591
007592
007593
007594
007595
007596
007597
007598
007599
007600
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007603
007604




OMMOO

450
460

480

490
500
510

520

530

550
560
570
580
590
600
610

620

630
640

650
660

680

GO TO 430

IF (TABG{J)*SAVLO ~ TABUP(1)*WD(I)) 460, 490, 490
W = TABG(J)*SAVLO

IF (KTABG .GT. J) GC TO 480

SAVLO = SAVLO * 10.DO

J =1

KK = 2

G0 TO 830
J o= g+l
KK = 2

GO TO 830
J =1

IF (J - KTABUP) 520, 510, 530
W = TABUP(J) * WDII)

KPRINT = 2

J = J+1

KK = 3

GO TC 830

W = TABUP (J) * WD(I)
J = J+l

KK = 3

GO TO 830

IF (WDI{I+1) .GT. 0.DO) GO TO 550

THE LAST FREQUENCY IS I,
MAKE I+1 A DUMMY.

WO(XI+1) = FMAX * TABON(KTABDN)

IF (TABUP(JX)}*WND(I+1) — WD(I)) 560, 640, 650
J = IX

IF (TABUP(J)I*D(I+1) — WD(I)) 580, 590, 600
J J+1

G0 T 570

J J+1

I I+1

IF ((J-KTABUP)} .EQ. 0) KPRINT = 2

IF (J .GT. KTARUP) GO TO 630
W
J
K

L

TABUP( J)*WD(I)

J+1

&
0O 830
=1
C TC 530

= JX+1
GO TO 600
Jg=1

IF (J .GT. KTABDN) GO TO 690
IF (TAGDN{ JYXWD(I) — TABUP(JIXI*WD(I+1)) 680, 740, 750
W = TABDN(J) * WD(I)
J = J+}

“8%
-1 n
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007605
007606
007607
007608
007609
007610
007611
007612
007613
007614
007615
007616
007617
007618
007619
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007622
007623
007624
007625
007626
007627
007628
007629
007630
007631
007632
007633
0037634
007635
007636
007637
007638
007639
007640
007641
00T 642
007643
007644
007645
0037646
007647
007648
007649
007650
007651
007652
007653
007654
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KK = & 007655
GO TC 830 007656

3 650 IF (TAEUP(1)#WD(T+1) — TABON(KTAEDN)*WD(I)) 700, 700, 760 007657
; 700 J =1 007658
3 710 IF (TAPUP(J)AWD(Y+1) — TABON(KTABDN)#*WD (1)) 720, 730, 730 007659
¢ 720 J = J+l 007660
! G0 YO 710 007661
L 730 1 = I+l 007662
& GO TO 610 007663
! 740 J = JX+1 007664
‘ GO TO 600 007665
; 750 J = JIX , 007666
s GO0 TO 600 007667
i 760 IF (TARDN(XTARDN)*WD(1) ~ TABG(KTABG)*SAVLO) 770, 810, 820 007668
I 770 J =1 _ : 007669
i 780 IF (TAEDNIKTABDN)I*WD(I) — TABRGUJ)*SAVLO) 790, 790, 800 007670
790 I = I+1 007671

GO TO 450 007672

800 J = J+1 007673

GO TO 780 007674

t 810 SAVLO = SAVLC #* 10.DC 007675
i J =1 007676
i 1 = 141 007677
i GO TO 450 007678
l 820G SAVLC = SAVLO * 10.DO ' 007679
i GC TO 760 007680
i 830 IF (W .GT. FMAX) GO TC 1490 0076¢€1
i 840 J1 = 1 007682
b &50 1F (NEN) 1210, 910, 860 007683
i c 007684
i c EVALUATE NUMERATOR REAL ROOTS 007685
i C - 007686
860 DO 900 I1=1,NRN 007687

1F (FBRN(I1) .EQ. 0.DC) GO TO 880 007688

870 FNUM(J1) = DCMPLX(1.DO,FBRN(I1)*W) 007689

5 GC TC £90 . ‘ 007690
¥ 880 FNUM(J1) = DCMPLX(0.DO W) 007691
' 890 J1 = J1+1 007692
900 CONTINUE 007693

910 IF (NCN) 1220, 940, 920 007694

c ‘ 007695

c EVALUATE NUMERATOR COMPLEX PAIRS 007696

920 DO 930 I1 = 1,NTOTN,2 007697

c 007698

; C REAL PART 007699

: c IMAG INARY PART 007700
c 007701
FNUM({J1) = DCMPLX(1.DO — W%%2 / (FBNC(I1+41))%%2 , onT702

1 (2.D0% FBNC(I1)%W)/ FBNC(I1+1)) 007703

J1 = J1+] 007704
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1030
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1100

[aNzxNel

1110
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CONTINUE

REPEAT THF ABOVE PROCEDURE FOR DENNMMINATOR
J1 =1
IF (NRD) 1230, 1010, 960

DG 1000 T1=14NRD

IF (FBR(X1).EC. 0.DC) GO TO 98C

FDEN(J1) = DCMPLX(1.D0 » FBR (11)*W)

GO TO 990

FDEN(JL) = DCMPLX(C.DO 4W)

J1 = J1+1

CONTINUE

1F (NCD) 1240, 1040, 1020

DO 1030 I1 = 1,NTOTU,2

ALPHA = 1.D0 — W*x%*x2 / (FBDC(11+1))*%2

BETA = 2.00 % FEDC (I1) * W / FEDC (I1+41)
IF (ALPHA oLT. 1.D-20 .AND. BETA .EQ. 0.DO) RETA = 1.0D-10
FDEN(J1) = DCMPLX(ALPHA,BETA)

Jl = J1+1

CONTINUE

EVALUATE F(S) WITH COMPLEX ARITHMETIC ROUTVINE.

KN = NPN+NCN
KD = NRD+NCD
PROD(1) = OCMPILX(1.D0,0.D0)

IF (KN .LtE. 0) GO TO 1090
IF (KD .LE. 0) GO TC 1130
1F (KN JGE.XKD) GO TC 1110

FACTORS IN DENCMINATOR EXCEED THOSF IN NUMERATGR.

DO 1080 I1=1,KN

PROD(1) = FNUM(I1) * PROD(1)/FDEN(I1)
CONTINUE

K = KN+1

DO 1100 I1=K,KD

PRODI(1) = PROD(I)/FDENI(IIT)

CONTINUE

GO TO 1150

FACTORS IN NUMERATOR EXCEED THOSE IN DENOMINATOR.

DO 1120 I1=1,KD

PROD(1) = FNUM(I1)*PROD(1)/FDEN(I1)
CONTINUF

IF (KN .LF. KD) GO TO 1150

K = KD+1

DO 1140 I1=Ky,KN

007705
007706
007707
007708
007709
007710
coT7T1?
067712
007713
007714
007715
007716
007717
co7718
007719
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007721
007722
607723
007724
007725
067726
007727
007728
007729
007730
007731
007732
007733
007734
007735
007736
007737
07738
007739
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007741
007742
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007746
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007752
007753
007754
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PROD(1) = PRODILI*FNUM(TL)

CONTINUE
PRODI(1) = PROD(1) * DCMPLX(FK,0.D0)
EVALUATION CF FtS) TS NOW COMPLETE,
NCORMAL CCMPUTED FORM — F(JW) = ALPHA + BFETA.
ALPHA = RFEAL PAKT,
BETA = IMAGINARY PART.
~———CAPTESIAN FORM {X,Y)————
ALPHA = DRFAL (FROD(1))
BETA = DIMAG (PKCD(1))
IN POLAR FORM — FJW) = (AR,PHI).
AR IS AMPLITUDE .
PHT IS PHASE ANGLE
P OLAR FORM=————
RED = (ALPHA#*%¥2 + BETA*%2)
AR = DSCRT(RED)
PHI = 0.0DO0
IF(AR .GT. 0.0DOO) PHI = DATANZ2(BETA,ALFPHA)
CONVERT PHI FRCM RADIANS TO DEGREES.
DPHI = PHT * $7.2958D0
IF (DPHI .LT. 0.DO} DPHI = DPHI + 360.D0
—————PRINT FREGUENCY RESPONSE DATA~—-—-
SET QUTPUT PARAMETERS
CONVERT AR TC LCG BASE 10 AND DECIBELS.
IF (AR .NF. 0.DO) GO TO 1270
EFLL = -=20.DO
GC YO 1220
BELL = DLCG(AR)
DBELL = BELL * 8.68588941D0
PHI = DPHI / 57.2958D0
Wl = W / 6.283185300
IF (LNCTR - 40) 1320, 1290, 1290
CALL PAGEHD
WRITE (NOT,158) (TITLE(I3),1I3=1,10)
FORMAT (/51CX10A64/)
WRITE (NOT,159)
FORMAT (1H0,20X,99HFREQ/RAD/SEC FREQ/HERTZ REAL 1
1MAG AMP DECIBELS RAD DEG /)
LNCTR = 1
IF (KPRINT .EQ. 1) GO TD 1310
KPRINT = 1

007755
007756
007757
007758
007759
007760
007761
007762
007763
007764
GOT765
0077684
ou7767
007768
C07769
07770
o07771
007772
007773
COTTT4
or7TS
oTr7T76
oo7T77
onz7T18
o6TT79
007780
007781
007782
007783
007784
007785
0CTTE6
007787
007788
0077¢9
007790
0067791
007792
007793
0CT7 794
007795
007796
007797
007798
007799
G07800
007801
007802
007803
007804
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WRITE (NOT41620) WyW1,ALPHABETA,AR,DBELL,PHI,DPHI 007805
1620 FORMAT (17H 2 XXX 2D 16.69D14.63D16.69D14.64D16.6,F10.3, 007806
1 FO ol oF 1064 99H *kkkdki %) 007807
GC TO 1330 007808
1310 WRITE (NOT,162) WeW1,ALPHA,BETA,AR,DBELL,PHI,DPHI 007809
162 FORMAT (9X4D24.69D14.63D16069D14.63D16.64F10.34F9.4,F10.4) 007810
GO TC 1370 007611
1320 IF (KPRINT .EQ. 1) GC TC 1350 007612 1
WRITE (NOT,1620) W,W1,ALPHABETA,AR,DBELL 4PHT,DPHI c07813 |
KPRINT = 1 007814 ;
. 1330 KWCT = KWCT + 1 007815 |
; IF (WD(KWCT+1) .LE.0.DO) GO TO 1370 007816 i
; RAT = WDIKWCT) / WD(KWCT+1) 007817
/ IF (RAT .LE. 0.42D0) GO TO 1370 007818 |
: RAT = (1.+RAT)/2.D0 007819 |
X =2 007820 g
X =DABS(RAT-TABUP(2)) 007821
DC 1340 KKK=3,30 007822
1IF (X <LE.DABS{RAT-TABUP(KKK)})) GC TO 1370 007823
X =DABS (RAT-TABUP(KKK)) 007824
JX = KKK 007825 |
1340 CONTINUE 007826 : |
GO TC 1360 007827
1350 WRITE (NOT4162) WeW1,ALPHA,BETA,ARDBELL,PHI4DPHI 007828
1360 LNCTR = LNCTR + 1 007829
i 1370 CONTINUE 007830
. C 007631
I C====—SAVE DATA TO PLOY 007832
L C 067833
: KSAVE = KSAVE + 1 007834
: SAVEO(KSAVE) = W oG 7835
' SAVED(KSAVE) = DBELL 007636
i SAVEP(KSAVF) = DPHI 007837
! SAVEA(KSAVE) = AR 007838
i C 007639
c 067640
1480 CONTINUE 007841
c 007842 , |
C————————CONTINUE FREQUENCY SWEEP UNTIL LIMITS ARE EXHAUSTED. 007843
c 007844
IF (W1 .LT. DBLE(FMAX) .AND. KSAVE .LT. KDSAVE) GO TO 420 007845 |
(o 007846 ;
c NORMAL TERMINATION LOGIC. 007847 |
c 007848 |
1490 CONTINUE 007849 ;
c 007850 |
KSAVE = KSAVE-1 007851 8 |
C ' 007852 ‘ |
RETURN 007853 n
c FRROR EXITS 007854
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1240
138
137
139

141

1210 CALL PAGEHD

WEITE (NOT,135) NEN
GO 7O 1490

CALL PAGEHD
WRITE (NQOQV,137) KRCN
GO TO 1490

CALL PAGEHD
WRITE (NGT,139) NRD
G0 TO .30

EREOR EXIT
CALL PAGEHD

WRITE (NOT,141) NCD
FOGRMAT (S4HDATA FOR

1 151

FORMAT (S54HDATA FOR
1 15)

FORMAT (54HDATA FOR
1 15}

FORMAT (54HDATA FOR
1 151

sTap

END

FORMATS

NRN IS INCORRECT IN SUBROUTINE SFREQ2, NRN
NCX IS INCCRRECT IN SUBROUTINE SFREQ2, NCN
NRD IS INCORRECT IN SUBROUTINE SFREQ2, NRD

NCD IS INCORRECT IN SUBRDUTINE SFREQ2, NCD
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007855
007856
007857
007658
007859
007860
0076861
007862
0OTE63
007864
007865
007866
007867
0607868
007869
007870
007871
007872
007€73
007874
007875
cO7T876
007877
007878
007679
007880
007881
001882
007883
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[HDG,P SHAFTY

-007¢884

[FOR,1S SHAFTT -007885
‘ COMPILER {XM=1), (EQUIV=CMN) -007886
SUBROUTINE SHAFTT (TSHFT) 007887
IMPLICIT DOUBLE PRECISICN (A-H,0-2) -007888
DIMENSION TESHFT(1) 007889

C 007890
COMMON /MAXMUM/ 007891

* NEMAX ¢ NHMAX s NSPMAX s NMWMAX  NMWEBOD s NMDBOD yKMUy XY o KU 007892
COMMON /SPECIF/ 007693

* BETAH (69 S)oBETAHD(6, 5)2AMO(2y 5),RH(3,3,24),RS(3,3,20), 1607894

* DH(3928) ¢DS(3,20) s IMC(3y 5)4NMOW(5, 5)4IFTSMW{10), 1707895

* NByMNH yNSPTyNCFMCyNDELTA, ITOPOL{2, 5)4IRGFLX( 5), IHDATA(T, 5)y 1807896

* LOCU(12)4LENU{12) yNUSNBETA,NLAM,NEQ 1907897
COMMON /VECTOR/ 007898

* Y{250),YDT(250) 2007899
CCCCCCC THIS COMMON IS TRANSFER BETWEEN CONTRL AND SHAFTT ONLY ——— 007900
COMMON /WHEEL 7/ 0G7901

* cLmi4) 007902

c 007903
DATA I1ST /7 O 7/ 007904

o 007905
IF (II1ST .EQ. 1) GO 7O 10 007906

I1ST = 1 067907

DO 5 I=1,NMWMAX 007908

5 TSHFT(I) = 0.,D O 007909

C 007910
10 DO 15 I=144 007911

15 TSHFT(I) = CLM(I) 007912

c 007913
RETURN CCT7914

END 007915

I o



[HDG,P SIFT

[FOR,IS SIFT
COMPILER {XM=1), (ECUTV=CMN)
SUBROUTINE STFT (AN,TOL)
IMPLICIT DOUBLE PRECISICN(A-H,0-2)
DIMENSTION A(1)

C
C SUBROUTINE SEARCHES ARTZAY, A, FOR SMALL VALUES CF A AND SETS
C THESE SMALL VALUES TO 0.0.
C
C e SUBROUTINE ARGUMENT DESCRIPTIONS ———e—
C
C =& = INPUT,,0UTPUT VECTOR ARRAY 70O BE SCANNED FOR SMALL VALUES.,
C N = INPUT SIZE OF A.
C Tou = INPUT TOLERANCE. IF (A(I) .LT. TOL A(1) = 0.0
C

DO 10 T=1,N

IF (DAESCA(I)) LT. TOL) A(I) = 0.D0

10 CONTINUE

C

RETURN

END

201

-007916
-007917
~007918
007919
-007920
007921
067922
ou7922
on7924
007925
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0GT27
007928
007929
007930
007931
007932
007933
007934
007935
007936
007937
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[HDG.P SKEWV3
{FOR,1IS SKEWV3
COMPILER (XM=1)y (EQUIV=CMN)

SUBROUTINE SKEWV3(V, SKVKVKSKV)
IMPLICIT DOUBLE PRECISICN(A-H,(~Z)

DIMENSICN V(KVy1l)9SKVIKSKVy1)

SKV(2,43)
SKV{(3,1)
SKV(1,2)
SKV(3,2)
SKV(1,3)
SKV(2,1)
SKVI(l,1)
SKV{(2,2)
SKV{2,3)

RETURN
END

L1300 T T |}

vii,1)
Vi2,1)
V(3,1)
~SKV(243)
~SKV(3.1)
—-SKV({1,2)
0.0 O

0.D O

0.0 0
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00792
-0075329
=-007940
007941
~-007942
007943
007944
007945
00724
007947
007948
007949
007950
007951
007952
007953
007954
007955
007956
007957




{HDG,P sSPLOT
[FOR,LIS SPLOT
COMPILER (XM=1), (FCUIV=C(MN)
SUBROUTINY SPLOY (TITLF,FMAXyFMIN,DEMINOEMAX)

203

Cc
C *%%
C *%*% MSFC UNIVAC 1108 VFRSICN »%%
¢ %X
C==—=—=SUBROUTINE FORMS BCDE PLOTS
c
C e ——~SUBROUTINE ARGUMENT DESCRIPTIONS————
C
C TITLE = INPUT ALPHA NUMERIC TITLE
C FMAX = INPUT UPPFR LIMIT — FREQUENCY SWEEP
C FMIN = INPUT LOWER LIMIT — FPEQUENCY SWEEP
C DEMIN = INPUT MINIMUM DB TO PLCT
C DRMAX = INPUT MAXIMUM DB TG PLOT
C
COMMDN /LS TART/ IRUNNQ, IDATE, NPAGFE
COMMOIN /PSTUFF/

* SAVEO(S00), SAVEP(500), SAVED(S00), SAVEA{500), KSAVE
COMMON /ADDPLT/ DRISCO),PH(E00),X(500)
DIMENSTON TITLE(1),TX(12),TY(12)

C
EQUIVALENCE (TRUNNM, RUNNO)
C
Xt 1) = 6H
DO S5 I=1,10
5 TX(I+1) = TITLE(TI)
T™X(12) = 6H
o
CALL SMXYV(1,0)
C
KNT = 6
00 10 I=1,KSAVFE
FR = SAVEQL])
1IFIFR LT« FMIN LOF. FR .GT. FMAX) GO TCQ 10
KNT = KT + 1
DB{KNT) = SAVED(I)
IF(DB(KNT) .GT. DBMAX) DB{KNT) = DBMAX
IF(DR(KNT) LT. DBMIN) DB(KNT) = DEMIN
PHIKNT) = SAVEP(I)
IF (PH(KNT) .GT. 180.0) PH{KNT) = PH(KNT) - 360.0
X(KNT) = FR
10 CONTINUE
C
TY( 1) = 6HBODE P
TY({ 2) = 6HLOT
TY( 3) = 6H

-~-007958
-007959
007960
-007961
-007962
-0079632
—-00796%
~007965
-007966
-007967
~007968
007969
-007970
-0C7971
-007972
-007973
-007974
-007975
—~007976
-007977
-007978
-007979
-007980
-007981
007982
~-00798&3
~007984
-007985
-~007986
-007987
-007988
-007989
-007990
-~007991
-007992
—-007993
~007T994
-007995
-007996
-007997
-007998
—-007999
-008000
-008001
-008002
-008003
-008004
~-008005
-008006
-008007




oL

N

TY( 4) = 6HGAIN I
TYL 5) = 6HN DE V
TY{ 6) = 6HS FREQ
TY( 7) = 6H IN RA
TYL 8) = 6HD/SEC
TY( @) = 6H
TY(10) = 6H
TY(11}) = 6¥

TY(12) = RUNNO
CALL PLOTSSIDBMAX,DBMIN,YTOP,YBCOT)
CALL QUKLOGU—1,FHIN, FMAXy YBOT ,YTOP 3353 TX s TY s ~KNT 43X 4DB)

TYU 4) = 6HPHASE
TY{ 5) = 6HIN DEG
TY{ 6) = 6H VS FR
TY( 7) = 6HEQ 1IN
TY( 8) = 6HRAD/SE
TY({ 9) = 6HC

CALL PLOTSS(200.9-200.,YTOP,YBOT)
CALL QUKLOG(—1 4FMIN FMAXaYROT o YTOP 335, TNy TY y=KNT 43X 3PH)

CALL SMXYVIO,0)

RETURN
END
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-008008
-~008009
-008010
-008011
-008012
-~-008013
-008014
-008015
-008016
~-008017
~008018
-008019
-008020
-008021
-008022
-0080232
-005024
008025
-008026
-0086027
~-006028
-00E 029
-008030
-008031
008032
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[HDG,P
[FOR,TI

1060

11n
120

130
140

150

160
170
180

190
200

210

220
230
240
250
260

SUBDIA
S SUEDI1A
COMPILER (XM=1), (EQUIV=CMN)
SUBROUTINE SUERDIA (AyMKR,4B)})
IMPLICTIT DOUBLE PRECISICN(A~H,C~2)
DIMENSION A(KR,L1),E(Y)
SUBROUTINE TO PUT MATRIX IN UPPER HESSENBERG FORM,
IF (M - 2) 260, 260, 100
00 250 LC = 34M
N=M-—-LC + 3

Nl =N -1
N2 =N~ 2
NI = N1

DIV = DABS(A(N,N-11)
DO 120 J = 1,N2Z , .
IF (DARS(AIN,J) )= DIV) 120, 120, 110

NY =
DIV = DABS{A(N,J))
CONTINUE

IF(DIV) 130, 250, 130
IF(NT — N1) Y40, 170, 140
DO 150 J = 14N

DIV = A(JyNT)

A(JsNI) AlJ,N1)

ACJaNY) DIV

DC 160 J = 1,4M

PIV = A(NI,J)

AINTLJ) AtNYJ)

A(N1,J) DIV

DO 180 K = 1, N1

BIK) = A(NLKIZA(NsN-1)

DO 240 3 = 14M

SUM = 0.DO

IF {(J - N1) 190, 220, 220
IFIB(J)Y) 200, 220, 200
A{NgJ} = 0.DO

DO 210 K = 1,N1

AlKyd) = A(KoJd) — A(K,N1)%B(J)
SUM = SUM + ALK ,J)*B(K)
GO T 240

BC 230 K = 1,N1

SUM = SUM + A{K,J)*R(K)
E(N1,J) = SUM

CONT INUE

RETURN .

END

f"ou
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-008033
~008034
-068035
006036
-008037
00&038
006039
008040
008041
008042
008043
006044
008045
008046
Qug 047
00&048
0GB 049
008050
008051
008052
008053
008054
c080O55
008056
GoyOS5T
008058
0080659
068060
008061
008062
008063
008064
008065
0068066
068067
008068
008069
008070
008071
008072
008073
008074
006075
008076
008077
008078
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[HDG,P START
[FOR,IS START

C %%
C *xx
C *x%%

10

COMPILER (XM=1), (ECUIV=CMN)
SUBROUTINE START

MSFC UNIVAC 1108 VERSION *%xx*

COMMON /LSTART/ IRUNNO, IDATE, NPAGE
COMMON /LSTRT1/ UNAME(3}y TITLEL(12), TITLE2(12)

DATA NIT, NOT,ISTOP / 5, 6, 6HSTOP /

FORMAT (A6 4X,s 3A8)
FORMAT(12A6)
FORMAT(3G6HIEND OF INPUT DATA HAS BEEN REACHED.)

READINIT,1001) IRUNNO,UNAME
IF(1IRUNNO .NE.ISTOP) GO TO 10
WRITE(NOT, 2003)

sTOP

READ(NIT,1002) TITLE1]
READ(NIT,1002) TITLEZ
NPAGE = O

RE TURN
END
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-00R079
~008080
-0080E1}
-008082
-008083
-008084
-00808S
-008086
-C0B8087
~-00&088
-008089
-008090C
-008091
-008092
-006093
~008094
-00809%
-0068096
-008097
-008098
=00¢€ 099
-00& 100
-008101
-008102
-008103
—~008104%
-00E105
-008106
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[HDG,P STCRE -008107
[FOR,IS STCRE -008108
CCMPILER (XM=1), (EQUIV=CMN) -008109

SUBROUTINE STORE(NTAPEyA9B4ZyNAyNCE,KRA JKRB4KRZ) 008110

IMPLICIT DCUBLE PRECYISINN(A-H,0-2) ~008111

c 008112

a c MATRIX PRONUCT 2 = A*B WITH A = DIAGCNAL AND STORED AS VECTOR 008113
i c PRODUCT WRITTEN BY ROWS ON NTAPE 008114
: c WHERE A = INPUT (NA,NA) 008115
; c B = INPUT (NA,NCE) 008116
; c Z = QUTPUT (NAJNCE) 008117
, c , 006118
! DIMENSTON A(KRA1)4B(KRBy1),2Z(KRZ,41) 008119
: c 008120
: DO 10 I=1,NA , : 008121
: S = AlI,1) 008122
; LO 10 J=1,NCB 008123
i 10 2(1,0) = S*B(I,J) 008124
5 c 008125
g " WRITE(NTAPE) ((Z(I,43)5J=1,NCB),oI=1,NA) 006126
; o 008127
: RE TURN 008128
: ENC 008129
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[HDG,P TFPLY -008130
[FOR,IS TFPLY -008131
COMPILER (XM=1), (EQUIV=CMN) -008132
SUBRCUTINE TFPLY (A9BaUeX NS,L) 008133
IMPLICIT DCOUBLE PRECISION (A-H,0-Z) —-008124

c 008135
DIMENSION A(1), B(1) 008136

c 008137
C SUBROUTINE CONVERTS TRANSFER FUNCTICN POLYNOMINAL 008138
c EXPRESSIONS TO FIRST ORDER CANONICAL STATE 008139
C SPACE FORM AND RETURNS THE TRANSFORMED QUTPUT 008140
C VARIABLE, X. 008141
c 008142
C ~———=SUBROUTINE ARGUMENT DESCRIPTIONS—~~— 008143
C 008144
C A = INPUT VECTOR OF DENOMINATOR POLYNOMINAL 008145
C COEFFICIENTS—ASCENDING ORDER., 00E&146
cC B = INPUT VECTOR OF NUMERATCR POLYNOMINAL 008147
c COEFFICIENTS~—ASCENDING ORDER. 008148
cC U = INPUT STATE VARIABLE TC BE OPERATED ON BY THE 006149
c POLYNCMINAL TRANSFER FUNCTION. 008150
C X = CUTPUT VARIAGLE RESULTIRG FROM THE TRANSFER 006151
C FUNCTICN CPERATING CON U. 008152
C NS = INPUT SIZE OF A AND B. 0c8153
c L = INPUT LOCATION (IN STATE VECTOR) OF THE 008154
c LEADING ELEMENT OF THFE NS-1 STATE VARTABLES 008155
c ESTABLISHED FROM THE POLYNCMINALS. 008156
c 008157
c 008158
COMMON /VECTOR/ 008159

E Y (250), YD (250) 43008160
DATA NIT/ 6 / 008161

c 008162
C NORMALIZE A AND B COEFFICIENTS TO COEFFICIENT OF 008162
C HIGHEST DERIVATIVE IN DENOMINATOR, A(NS). 00e164
c 008165
AN = A(NS) 008166

IF (AN .EQ. 0.DO) GO TC 999 008167

c 008168
DO 10 I=14NS 008169

AlLI) = A(I) / AN 008170

10 B(TI) = B{I) / AN 008171

C 008172
BN = B(NS) 008173

c 008174
C FORM STATE VECTCOR TIME DERIVATIVES AND PUT INTO YDOT 008175
C BEGINNING WITH LOCATION L IN YDOT. 008176
c 008177
DO 20 I=24NS 008178

c 008179




J = NS-I+1
K = L+T-2
IF (1 .EQ. NS) G0 TO 25
c
20 YDI(K) = —AQI)*Y(L) + Y(K+1) + (B(J)-A(JII*BNIxU
25 YD(K) = —a{J)xY(L) + (B(J)-A(J)*BNI*U
C
X = Y(L) + EN*U
c
RETURN
C

999 CALL PAGEHD
WRITE (NIT,1001)
1001 FORMAT (///7+10Xy33HCOEFFICIENT OF HIGHEST ,

* /+10Xy32HDERIVATIVE OF DENOMINATOR CANNOCT ,
* 7 +10X,1THRE EQUAL TO ZFERQO. o
* /77/+10X416HPROGRAM STOPPED.)
C
sTOP
END
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[HDG 4P TFYYPE
[FOR,IS TFTYPE
COMPILER (XM=1), (EQUIV=CMN)
© SUBRCUTINE TFYYPE (A3Z,ByNAYNZoITYPEJCOL 4 NBKPKBKPKASKZ)
IMPLICIT DCUBLE PRECISION(A-H,0-Z)

COMMON /LDSIZE/
2 NX, NYy NDLTA, NXSS, NB, NJQ, NY2, ND2

O

DIMENSION A(KA,1)y Z(KZy1)y B(1), KBKP(1)

c

C —===—- SUBEROUTINE ARGUMENT DESCRIPTIONS —-———-

C

C A = INPUT PARTIAL DERIVATIVE MATRIX

c z = QUTPUT REDUCED PARTIAL DERIVATIVE MATRIX. (NZ,NZ)
cC & = CUTPUT VECTOR OF COEFF. FOR DESIRED TF INPUT. (NZ,1)
C NA = INPUT SIZE CF A.

cC N2 = OUTPUT SIZE OF 2

C ITYPE = INPUT =1 FORWARD PATH TF XSS(IV/RTUI)

c 2 FEEDBACK TF B(I)/RS(J)

C 3 OPEN LOCP TF B(I)/RT(J)

c 4 QOPEN LOOP TF XSSUI}/RS(J)

C 5 CLOSED LODP TF XSS(II/RT(I)

C 6 CLOSED LOQP TF XSS{IV/RS(I)

c 7 PARTIAL CPEN LCOP BII)/RT(J)

C

C NOTE— A MINUS SIGN ON ITYPE INDICATES

C NEGATIVE FEEDBACK FOR NUMERATOR

C AUGMENTATION SELECTION OF PROPER 8.

c

C Jcor = INPUT COL LOCATION IN A OF DESIRED INPUT(JY. LOCAL
C NBKP = INPUT NO. OF B"S TO RETAIN 1ITYPE=Y

C KBKP = INPUT ID VECTOR NOTING WHICH B®"S TO KEEP (LOCAL)

C KA = INPUT ROW DIMENSION OF A IN CALLING PROGRAM

C Kz = INPUT ROW DIMENSION OF Z IN CALLING PROGRAM

C

c ESTABLISH LEADING FLE LCCATORS FOR EACH PARTITION OF A
C ASSUMED ORDER IS YyXSSoDELTAE

c

Ly = 1

LX = LY -+ NY2
LD = LX + NXSS
LB = LD + ND2

XSN = ISIGN(1,ITYPE)
ITYPE = TABS(ITYPE)

c
NERROR = 1
IF (ITYPE .LT. 1 LOR. ITYPE .GT. 7) GO TO 999
NERROKR = 2

IF (JCOL .LTe 0 40Re JCOL .GT. NA) GO TO 999
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GO TO (1529239445:9627),1ITYPE

1 CONTINUE
—~~—=ITYPE = 1 ———mv
FORM Z = A11,Al2
A21,A22

B = AY&(JCOLI*XSN
A24 (JCOL )*XSN

NZ = NY2 + NXSS
KCNL = LE~-14JCOL
DO 10 I=1,N2Z
B(I) = A(IXCOL) * XSN
DO 10 J=14N2Z
10 Z(I,J4) = Al(Y,))

RETURN
2 CONTINUE
—-—=ITYPE = 2 ~———u
FORM Z = A33,A34
M43, AL4
B = A32(JCOL)
A42(JCOL)

NZ = ND2 + NB

KCOL = LX-1+JCOL

CALL ZFRO (Z4NZ,NZ,4K2)

DO 20 I=14N2

IRA = T + NYZ + NXSS

BUI) = A{IRA,KCCL)

DO 20 J=14NZ

JCA = J + NYZ2 + NXSS

Z(14J) = A(IRALJCA)
20 CONTINUE

RETURN
3 CONTINUE
eI TYPE = 3 =

FORM Z = Al1,A12y O, ©
A214A22y O, O
O0yA229A33,A34

Oy A424AL3 4 AL4L

B = Al4(JCOL)Y*®XSN

s
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A24 (JCOL ¥*XSN
0
o

NZ = MY2 + NXSS + ND2 + NB

KCCL = LB-1+J4C0OL
CALL ZERC (Z¢NZyNZ,,KZ)
M = NY2 + NXSS
DO 25 I=14M
B{I) = A(I,KCOL) * XSN
DO 25 J=1,M
25 Z(TIyJd) = A(I,4J)
DO 30 I=LD,NZ
B(I) = 0.DO
DO 30 J=LX,NZ
Z({IyJd) = A(I,J)
30 CONTINUE
RETURN

4 CONTINUE

e ITYPE = 4 -~
FORM Z = Al11,A12, O,Al4
A214,A22, O09AZ24
0y OyA33,A34
Oy OgAL3,AL4

B = 0

0
A32(JCGL)
AL2(J3COL)

NZ = NYZ + NXSS + ND2 + NB

KCOL = LX=-14JCOL

CALL ZERQ (Z4NZyNZ.KZ)
M = NY2 + NXSS

D0 35 I=1l.M

B(I) = 0.DO

DO 35 J=1,N2

IF (J .GE. LD .AND. J LLT.

Z(1,d) = A(I,,J)
35 CONTINUE

DO 40 I=LD.NZ

B(I) = A(I,KCOL)

DO 40 J=LD,yN2

ZUI+J) = A(I,J)
40 CONTINUE

RETURN

5 CONTINUE

———ITYPE = 5§ ———mm

LB) 6O TQ 25
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45

50

55

FORM 2

]

All,A12, O,Al14
A219A22y Og4A24
09A329A334,A34
Q9AL29AL3 LA

om
"

Al4 {JCOL ) *xXSN
A24(JICOLI*XSN
o
0
NZ = NY2 + NXSS + ND2 + NB
KCOL = LB~1+4J4CDL
M = NY2Z2 + NXSS
CALL ZERQ (Zy4NZ¢NZ.K2)
DO 45 I = 1,M
B(I) = A(I,KCOL) * XSN
DO 45 J=1,NZ '
IF (J «GEe LD «AND. J LT. LB) GO TO 45
Z(Yed) = A(IJ)
CONTINUE
D0 50 I=LD,NZ
B{I) = 0.000
DO 50 J=LX,NZ
Z(1,J) = ALY ,J)
CONTINUE
RE TUKN

CONTINUE .
——eeTTYPE = § ——e—e
FOPM Z = Al11,A12, OyAl4
A215A22y OyA24
0 9A32,A33,A34
09A424A43 J ALY

A3 2
A42

NZ = NY2 + NXSS + NDZ2 + NB
KCOL = LX=-1+JCOL

CALL ZERO (Z ¢NZyNZ,K2)

M = NY2 4+ NXSS

DO 55 I=1.M

B(I) = 0.DO

DO 55 J=1,NZ

IF (J.GEs LD LAND. J oLT.LB) GO TO 55
Z{I4d) = All4J)

CONTINUE

DO 60 I=LD,,NZ

B(I) = A{I,KCOL)
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DO 60 J=LX,NZ 008400
2(1,J) = A{I,J) 008401
60 CONTINUE 008402
RE TURN 008403
c 008 404
(o 008405
7 CONTINUE 008406
c ————ITYPE = Temrm—m 008407
C _ 008408
c FORM Z = Al11,A12, O ,(Al4) 008409
C A21,A229 O 2(A24) 008410
c 0 yA22,A33,A34 008411
c 0 ¢A429AL3,A44 008412
c 008413
c B = Al4(JCOL)*XSN 006414
¢ A24({ JCOL )*XSN . 00B415
c 0 008416
c ) 008417
c 008418
NZ = NY2 + NXSS + ND2 + NEB 008419
KCOL = LB-14JCOL 006420
CALL ZERD (ZyNZyNZ,KZ) 008421
M = NY2 + NXSS 008422
DO 65 I=1,M 008423
B(I) = A(I,.KCOL) * XSN 008424
DO 62 J=1,M 008425
62 Z(14J) = A(I,4J) 008426
DO 63 J=1,NBKP 008427
LCOL = LB~1+4KBKP(J) 008428
63 Z(I,LCOL) = A(I,LCOL) 008429
65 CONTINUE 008430
| DO 70 I=LD,NZ 008431
| B(I) = 0.DO 008432
i DO 70 J=LX,NZ 008433
| Z(IyJ) = Al(1,J) 008434
' 70 CONTINUE 008435
RE TURN 008436
i 999 CONTINUE 008437
: WRITE (6,2001) NERROR 008438
| 2001 FORMAT (1H1,5X ,48HPROGRAM STOPPED IN SUBROUTINE TFTYPE. NERROR = 008439
3 I3 008440
3 C ’ 006441
; sTOP 008442
i END 008443

e
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: [HDG,P TORQUE -008444
[FOR,IS  TOROQUE -008445
COMPILER (YM=1), (EQUIV=CMN) 008446
SUERGUTINE TORQUE (G) 008447
; IMPLICTIT DMUBLE PRECISION(A-H,0~2) ~C0B448
; DIMENSION G(1) 005449
: c 008450
: COMMON /BHESRD/ 008451
* BH(6+125 9)4FS(6412410),ROL(3,3, 5),D0L(3, 5} 2068452
COMMON /GGSAVE/ 006453
* GGS( 649y S) 308454
COMMON ZINTGRL/ 008455
* AM( T8y 5)4ACOF(9, 6y 5),ECOF(6, 65 5), 508456
* CCFI1( 6y by S5)eCUOF22( 64 65 5)9COF33( by 64 5)3AK( 6, 64 5)y 608457
* COF12( 6y 6y 5)9COF13( 64 65 5)sCOF23( 6y 69 5)43AD( 6y 69 5), 708458
* CORXY( 6y 69 5)sCOFXZ( 6y 65 5)4COFYZL 6y 64 5) 808459
: COMMON /MAXMUM/ 008460
| * NEBMAX gNHMAX 3 NSPMAX s NMWMAX y NMWECD o NMDECD oK MU4 KY 4KU 008461
: COMMON /MOMENG/ 006462
é * P( 65),PMOM(30) yHTOT(3),TCTLI3)4ENGKEL S),ENGPE( 5), 1168463
: x TCTKE, TOTPE, TOTENG, AHTCT,ATOTL 008464
: COMMON /NUMBRS/ 008465
| * ZPOyONE » TWO, TRES 008466
i COMMON /SPECIF/ 008467
{ * BETAH (6, 5)yBETAHD(6, 5) 3AMO(2s 5) yRH(3,3,24),RS(3,3,20), 1608468 |
: * DH{3 26 ) 4,DS(3,20) y IMO(3, 5)NMOW(S,s 5),IFTSMW(10), 1708469
* NE yNH yNSPT,NOFMU 4 NDELTA, ITOPOLI2y 5),IRGFLX( 5}, IHDATA(7, 5), 1808470 |
* LOCU(12) 4 LENU(12) 4NU,NBETA,NLAM,NEO 1908471
COMMON /VECTOR/ 008472
* Y(250),YDT(250) 2008473 |
. c 008474 ;
} DIMENSICN CW( 693),RW(3, 6)4VI( 6),WSK{3,3),TSHFT( 5), 8708475
* TEX(6410),1SPNLIC),V(6),V2( 6) 8808476 1
c 008477 {
CCC  SUBROUTINE CONTRL ESTAELISHES THE D/DT(DELTAS) USER SUPPLIED -—— 008478 *
: CALL CCNTRL ‘ 008479 i
¥ c 008480 |
! CCC  SUBROUTINE EXTOR ESTABLISHES ALL EXTERNAL TORQUES, INCLUDING RCS 008481 |
; CCCC CONTROL TORQUES, ETC., USER SUPPLIED —- 008482 }
CALL EXTOR (TEXyISPN,NTEX) 008483 |
: 1F (NTEX .EQ. 0) GO TC 5 ‘ 008484 |
Pooc 008485 |
i DO 65 L=1,NTEX 008486 |
i NSP = ISPN(L) 008487 |
NBOD = IFTSMW(NSP) 008488
LON = LOCUINBOD) - 1 008489
g LEN = IRGFLX(NBOD) + 6 008490
i DO 66 I=146 008491
; TQ = TEX(I,L) 008492

iIF (TQC .EQ. ZRC) GO TO 66 008493
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DO 67 J=1,LEN

JL = J + LON

GEJL) = G(JIL) + TO*BS(I,JyNSP)
CONTINUE

CONTINUE

SUBROUTINE SHAFTT ESTABLISHES SHAFT TORQUE FOR EACH
MOMENTUM WHEEL (ZEROS 1T OUT IF CONSTANT SPEED)} USER SUPPLIED —
CALL SHAFTT (TSHFT)

SETUP HINGE SPRING AND DASHPOT RESTORING TORQUES
ALSO ACCOUNT FOR POTENTIAL ENERGY DUE TC HINGE SPRINGS
CALL KHINGE (G)

KM = NMDBOD

DC 50 N=1,NR

LGU = LOCU(IN)

L0 = LOCUIN+NB)

LE = LENU(N+NB)

LEU = LE + &

IF (LE .EQ. O) LEU = 3

toul = LU + 1
LOU2 = LOU + 2
LCU3 = LOU + 3
LOUL = LOU + &
Ltous = LOU + 5

CALL SKEWV3 (Y(LOU),WSKy1,3)

CALL MULTAD (WSK,P{LOU)G(LOU)33+34153,1,1)
CALL MULTAD (WSKyP(LOU3)sGILOU2)43434519391,1)
CALL SKEWV3 (Y{LOU3),WSKs1,3)

CALL MULTAD (WSKeP({LOU3)3G(LOU) 33539143,1,1)
IF (LE .EQ. 0) GO TC 100

CALL GMISC (N LE,LD,V2)

CALL MULT3 (AK(L1eYgN)pV23VIpLFELF3l,KMel,1)
CALL MULTAD (AD(1914N)YDT(LO)gVIZLESLE 31 4KMy1,1)
DO 10 J=1l,LE

I = LOUS + J

G(Y) = G(I) - V1(J)

DO 15 J=1,LE
CWlJsl) = ~THO*Y(LCU )*{BCOF(14J04N) + GGS(Jy1eN))

* + Y{LOUL)I*(BCOF(44J9N) + GGStJs4yN) + GGS(JyTyN)})

* + Y(LOU2)*x(BCOF(54JyN) + GGS{Js5yN) + GGS(Js84N))

* —Y(LOU3)ZACOF(14J,N) — Y(LOU4)I*ACOF(2,J,N) — Y(LOUS)*ACOF(3,J4N)
CW Jy2) = ~THOXY{LOULIDI*(BCOF(2,JyN)} + GGS(Jy2,4N))

* + Y{LOU2)*(BCOF{63JsN) + GGS(Js694N) + GGS(Js99N))

* + Y(LOU )*(BCOF(43JyN) + GGS{Jy4eN) + GGSUJIsTyN))

* ~Y(LOU3)*ACOF(45J,N) ~ Y(LOU4)I*ACOF(5,3,N) — Y(LOUS5)*ACOF{69J,N)
CW(Js3) = ~TWOXY{LOU2)*(BCOF(34JyN)} + GGS(Jy34N))
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* % Y(LOU )*(BCOF(54J9N) + GGS(J95,N) + GGS(JsBeN)) 008544
* 4+ Y(LOUY)*(BRCOF(6,JsN) + GGS(Je69N) + GGS(J49yN)) 008545

*  —Y(LOUI)*ACOF(TyJsN) — Y(LOU4)I*ACCF(B4JoN) — Y(LOUS)*ACOF(9,JyN) 008546

15 CONTINUE 008547

CALL MULTAD (YDTILO) oCWoGILOU) g19LF 3341 4KMy1) 008548

‘ CALL MULT3 (COFXY(Y oY gN) oy YDTULO) oCW (Y91 ) gLEQLES1 g KMy 14KM) 008549
a CALL MULT3 (COFXZ (1,1 9N)oYDTUILO) yCW(142) yLESLE 1 KMyl yKM) 00E 550
g CALL MULT3 (COFYZ(191sN)YDT(LO)9CW(133)9LEoLESLyKMy1,KM) 008551
1 CALL MULTZ  (YDTILO) yCW V1 4LE3,1,KMy1) 008552
3 GILOV ) = G(LOU ) — V(3) 008553
GILOUL) = GILOUL) - V(2} 008554

k G(LOU2) = GILOU2) - V(1) 006555
l 00 18 J=1,LF ' 008556
i CWIJyl) = =Y(LOU )BACOF(19JsN) — Y(LOUL)RACOF(4,J,4N) 008557
b * ~Y{LOU2) *ACOF(TyJoN) 008558
1§ CW(Je2) = =Y (LOU )=*ACUF(25J9N) — Y(LOUL }*ACOF(Syd ¢N) 006559
! * ~Y(LOU2)*ACOF(84J4N) 008560
i CW(Jy3) = —Y(LOU )*ACOF(34J9N) = Y(LOUI)*ACOF(64J,N) 008561
: * ~Y (LOU2) *ACOF (94 J4N) 008562
18 CONTINUE 008563

CALL MULTAD (YDT(LO) yCW,GILOU3) 31,3 F435314KM,1) 008564

c 008565

DO 20 J=1,LE 028566

I = LOUS + J 008567

% G(I) = GII) + (Y(LOU )*x2)*(BCOF(1,J,N) + GGS(Jy1,N)) 008568
4 * + (YALOUL)I**2 )% (BCOF(2,J4N) + GGS(Je24N)) 008569
: * + (YILOUZ2)**2 )% (BCOF(34,JyN) + GGS{Jy3,N)) 008570
* — Y{LOU )12Y{LOUYI*(BCOF (499N} + GGS(JylyN) + GGS(J9T7oN}) 008571
; * = Y(LOU )2Y{LOU2)*(BCOF(54J9N) + GGS(JIySyN) + GGS(JsByN)) 008572
: X~ Y(LOUL)*Y(LOU2)*(RCOF(64JyN) + GGS(JI464N) + GGS(JyIyN)) 008573
| *  + Y(LOU )*(Y(LOU3)*ACOF(1,J,N) 4 Y{LOU4)*ACDF(2,4J,N) 008574
t * + Y(LOUS)*ACOF(3,3,N)) 008575
: *  + Y(LOUI)*(Y(LOU3)*ACOF (49JeN) + Y{LCUL)*ACOF(5,J,N) 068576
: * + YILOUS)IXACOF (694N ) 008577
i *  + Y(LOUZ2)#UY(LOU3)XACOF(7,J4N) + Y(LCU4)*ACOF(64d4N) 008578
: * + Y(LOUS)*ACOF(93J4N)) 008579
i 20 CONTINUE 008580
! C 008581

; CALL MULT3  (COFXY(1314N),YDTILD) 3CHEL 1) yLEoLE 1 yKMy1,KM) 008582
! CALL MULT3 (COFXZ(19T1oN)oYDT(LO)9CW(1y2)gLEyLES14KMe1,KM) 008583
; CALL MULT3 (COFYZ(1514N)oYOTILC) 3CW(1y3)4LEoLEy] KMyl KM) 008584
; CALL MULT3 (YDT(LO) »COFXY{191sN)sRW(151)915LEoLE31,KMy3) 008585
' CALL MULT3  (YDT(LOYyCOFXZ(1y1oN)oRW(25101,LE4LE,1,KMy3) 008586

{ CALL MULT3 (YDT(LO)sCOFYZ(1414N)4RW(3,1)314LE,LE;1,KM,3) 008587
! D0 30 J=1,LE _ 008588
! 1= L0US + 008589

: G(I) = G(I) + Y(LOU )*({CW(Jy3) — RW(3,J)}) 008590

i * + Y(LOUL)*(CW(J,2) — RWI2,J)) 008591

g * + Y(LOU2)*(CW(Js1) — RW(1,0)) 008592

30 CONTINUE 008593




END 008640
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c 008594
100 NMON = NMOW(1,N) 008595
IF (NMON .¥0. 0) GO TN S0 008596
) IC =0 008597
4 DO 3% I=1,NMON 006596
: IP2 = T + 2 008599
' NW = NMOW(IP2,N) 008600
i IF (IMD(3,NW) .EG. 0) GO TO 37 0Cc8601
i IC = 1C + 1 008602
i LMO = LOUS + LF + IC 008603
i TOTJ = Y(LMQ)*AMC (2 4NW) 008604
G0 TO 38 008605
37 TDTJ = AMO (1 ,NW)*AMO (2 yNW) 0n8606
38 NPTS = IMC(1,NW) 008607
NAX = IMO(24NW) 008608
CALL MULT3  (BS(1,1,NPTS),Y(LOU)V{4) 43 ,LEU,14651,41) 008609
GO TO (41,42,43), NAX 068610
41 V(1) = ZRO 008611
V(2) = -V(6)*TDTY 008612
V(3) = V(5)*TDTY 008613
GO TO 40 006614 L
42 V(1) = V(6)*TOTY 008615 1
V(2) = ZRO 0GR616 ,
VI3) = =V(4)*TDTY 068617 ;
GO TO 40 008618 |
43 V(1) = -V(5)#TDTJ 008619 |
: V(2) = V(4)*TDTY 008620 i
i V(3) = ZRC 006621 |
; 40 CALL MULTAD (VBS(1,31,NPTS),GALOU) 3143,LFUs1y6,1) 008622 i
IF (IMC(3,NW) .EQ. 0) GO TO 35 : 008623 |
GILMO) = TSHFT(NNW) 008624 }
IF (LE .FQ. 0) GC TO 25 008625 ;
CALL MULT3  (BS(1,7yNPTS) YDTILO),Vy343LEylebelsl) 008626 |
CALL SKEWV3 (VyWSK,e1l,3) 008627 : |
CALL MULT3  (WSK,V{4)4Vy3934193451,1) ‘ 008628 : |
i G(LMO) = GUILMO) — AMO(2NW)*V (HAX) 008629 : |
A 35 CONTINUE 008630 +
o 006631
50 CONTINUE 008632 4
c 006633 |
CCC SUBROUTINE EQADD ESTABLISHES ADDITIONAL CONTROL BLOCK EQUATIONS 006634 ;
CCCC TO SET UP SIMILARITY TRANSFORMATION. USED ONLY FOR LINEARIZATION 008635 j
CCCC AND STABILITY PACKAGE. USER SUPPLIED ~-— 008636 ‘
CALL EQADD 008637 : |
c 008638 e i
RE TURN 008639 i
i
:
]
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[HDG,P TRFE ~008641 3
[FOR,IS  TRFB 008642
COMPILER (XM=1), (EQUIV=CMN) —008643
SUBRODUTINE TRFE  (NC ¢RXyKReKC gKZoFBR 4FET 4GGyZ0V,KSTZE ) 008 644
IMPLICTIT DNUELE PRECISTON(A~H,C=Z) ~006 645
CTREP TRANSFER INPUT FODTS FORMB AND FORMC 008646
C ND —— IF INPUT (0) WE HAVE NUMERATOR, IF INPUT (1) A DENCMINATOR 008647
c PX —— ENTIKE BLOCK (COUNTS,GAIN,RCOTS) 008648
c KR —— RUNNING CCUNT OF ACCUMULATED REALS FCF ANY GIVEN CASE 008649
c KC —— SAME AS ABOVE BUT FCR COMPLEX 008650
c KZ == COUNT 0OF ACCUMULATED ZERCS FOR ANY GIVEN CASE 008651
c FER -—— FORM (B) REAL STCRAGE BLCOCK 068652
c FEC —— FORM (B) COMPLEX STORAGE BLOCK 008653
c GG —— RUNNING GAIN TERM 008654
c 20V -~ 1F CUTPUT OTHER THAN ZERC, ARSF(ZETA) EXCEEDED (1) 008655
c KSIZE = DIMENSTONED SIZE OF FER AND FBC . 008656
C J7 IS ASSUMED THAT THE COUNT FCR THE ACCUMULATED RCOTS WILL BE 2EROED 008657
C OUT AT THE BEGINNING OF EACH CASE. 008658
C ANCTHER TASK IN THE (MAIN) PROGRAM IS CHECKING THE (ZETA) FLAG. 006659
DIMENS ION RX(1),FBR{1),FBC(1) 008660
IF (GG .FQ. 0.D0) ZETUPN 008661
IF (ND.GT.0) GC TG SO 008662
IF (RXU7) .EQ. C.DC) GO TO 200 008663
GG=GG#RX (T) 008664
90 KRX1 = RX(1)+ 0.1D0 608665
KRX2 = RX{2)+ 0.1DC 008666
KRX3 = RX(3)+ 0.1D0 008667
KRX4 = RX(4)+ 0.1D0 08668
KRXS = RX(S)+ G.1DO 008669
KEX6 = RX(€&)+ 0.1D0 008670
IF (ND) 100, 1060, 1106 008671
160 J = 7 : 008672
JCR = KRX] 008673
JCC = 2%KRX2 : 008674
JCZ = KRX3 608675
GO0 TO 120 . : 668676
110 J = 7 + KRX1 + 2 % KRX2 006677
JCR = KRX4 008678
JCC = 2*%KRXS 008679
JCZ = KRX6 066680
120 IF (JCR) 150, 150, 130 : 008681
130 DO 140 M = 1,JCR 008682
KR = KR+1 008683
L= J4M 006684
FER(KR) = RX(L) 008685
140 CONTINUE 008686 ;
150 IF (JCC) 190,190,160 008687 :
160 DO 180 M = 2,JCC,2 008688
KC = KC+1 008689

KK = 2%KC 008690




170
180
190

200

210

L = J+JCR+M

FBC(KK—~1) = RX(L-1)

FBC(KK) = RX(L)

I1F (DABSIRX{(L-1))-~ 1.D0O) 180, 180, 170
20V = 1.D0 *
CONTINUE

KZ = K2+JCZ

RETURN

6G=0.D0

KR=0

KC=0

KZ=0

DO 210 T1=1,KSIZE

FBR(TI)=0.DO

FBC(I)=0.C0

RETURN

END
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[HDG 4P TTFF -00E 708
[FOR,IS  TTFF -G08709
COMPILER (XM=1), (EQUIV=CMN) -008710

: SUBROUTINE TTFF (NRyNC yNZ gKR ¢ KCo3K2 3G oRN oCN yRD 3CD P yKSIZE) 008711
; IMPLICIT DCUBLF PRECISIGR{A-H,0-7) -008712
i C 00ET13
i C —— NR = NUMBER CF REAL ROOTS IN THE NUMERATOR 008714
! ( ——— NC = NUMBER OF COMPLEX PAIRS IN THE NUMERATOR 008715
3 C ——— NZ = NUMEEFP OF ZFERO ROOTS IN THE NUMERATOR 008716
% [ ——— KR = NUMBER OF REAL RQOTS IN THE CENOMINATOR 006717
: C ——= KC = NUMBER 0OF COMPLEX PAIRS IN THE DENCMINATOR 008718
; C ——==— KZ = NUMEE® OF ZERC ROOTS IN THE DENOMINATOR 008719
C == G = GAIN 006720

3 C ——— RN = NUMERATOF REAL ROOT ARRAY 008721
i C ——— CN = NUMERATOR COMPLEX PAIRS ARRAY . 008722
: C ——— RD = DENOMINATCR REAL RCOT ARRAY 008723
‘ C ——— CD = DENCMINATOR COMPLEX PAIRS ARRAY ‘008724
! C —~— R = ARRAY CONTAINING NUMBER OF ROOTS AND ROOT ARRAYS. 008725
¢ C —KSIZE— = DIMENSIONED SIZF OF R IN CALLING PROGRAM. 008 T26
? C 008727
DIMENSION FMN({1),CN(1),RD(1),CD(1)},R(1) 008728

IF {G.EQ.0.DO) GC TO 80 008729

R{1)=NP 008730

R(2)=NC 008731

b R{3)=NZ coa732
| R{4)=K® 008733
o R(S5)=KC 008734
; Rib)=K2Z 008735

. R(7)=G CORT36
u L=T+NR 008737
: IF (NR.EQ.0.DO) GN TO 20 008738
DC 10 I=8,e1 : 008739

10 R{I)=RN(1-7) 008740

20 M=L+1 008741

L=L+2%NC 008742

: IF(NC.LE.O) G TO 40 ‘ 008743
% DO 30 I=M,lL ~ 008744
i J=I-M+1 008745

. 30 R{I)=CN(D) 008746

§ 40 M=L+1 008747

i L=L+4KR ' ' 008748
IF(KR.LE.O) GO TO 60 008749

DO 50 I=MylL 008750

J=1-M+1 008751

50 RUI)=RD(JI) 008752

; 60 IF(XKC.LE.D) RETURN 008753

! M=L+1 008754

i L=L+2#%KC 006755

! DO 70 I=M,lL 008756

i J=T-M+1 008757

T I R I T T

|




70 R{I)=CD(Y)
RETURN

80 DO ©0 I=1,KSIZE

90 R(I)=0.0D0
RETURN
END
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UNTTY

{FOR,1S UNTTY

OO0 0

COMPTILER (XM=1)}, (EQUIV=CMN)
SUBROUTINE UNITY (Z,NMyKR)
IMPLICIT DCUBLE PRECISICNIA-+H,0-2)
DIMENSTON  Z (KRy1)

GENERATE A UNITY MATRIX. (CNES CON THE DYAGGNAL).
CODFD BY RL WOHLEN. FEP 1965.

10
20

SUBROUTINE ARGUMENTS

CUTPUT MATRIX GENERATED. SIZE(N,yN),

INPUT SIZE CF MATRIX 2 (SQUARE).

INPUT ROW DIMENSION CF MATRIX Z IN CALLING PROGRAM.

Hon o

D0 20 I=1,N
DQ 10 J=1,N

Z(I,J) = 0.D O
Z(IyI) = 1.0 O
RFTURN

END
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{HDG,P WRITFE
[FOR,IS WRITE
' COMPTLER (XM=1), (EQUIV=CMN)
SUBROUTINE WRITE (A 4NR,NC,ANAME,KR)
DOUBLE PRECISION A
DIMENSION A(KFP,1)
DATA NOT /7 &/

WRITE. MATRIX OF REAL NUMBERS CON PAPER.

REQUIRES 123 CCLUMN (MINIMUM) PRINTER.

UP TO 10 DATA FIELDS PER LINE. PRINTS CONLY NON-ZFRC FIELD ROWS.
CALLS FORMA SUBRROUTINE PAGEHD.

CODED B8Y RL WOHLFN. DECEMBER 1968,

SUBROUTINE ARGUMENTS (ALL INPUT)

s EeNalaNeNeoEaNeXesReNeNe NeNel

A = MATRIX TC BF PRINTED. SIZE(NRGNC).
NR = NUMREF OF ROWS IN MATRIX A.
NC = NUMBFR OF COLS IN MATRIX A.
ANAME = MATRIX IDENTIFICATICN. (A6 FORMAT).
KR = ROW DIMENSION OF A IN CALLING PROGRAM.
2010 FORMAT (//715H OQUTPUT MATRIX A642X 1H(I442H X I4,2H ) //
* 10X 310(7Xs1Ht 12,1H))/)
2020 FORMAT (/715K CUTPUYT MATRIX A642X 1H(I442H X Y442H )
* 3Xy JHCONTINUED //710X410(7Xs1H( I241H))/)

2030 FORMAT (1X921I5,2X,1P10D11.3)

2040 FORMAT (14HCEND OF WRITE,.)

c

C PULL UP A NEW PAGE FOR MATRIX AND PRINT MATRIX NAME.
CALL PAGENMD
WRITE (NOT,2010) ANAME NRyNCy(L,ylL=1,10)

NLINE = 0

c
DO 60 I=1,4NP
NZERO = 0
Js =1

10 JE = JS+9

IF (JE .GT. NC) JE=NC
C SEE IF ELEMENTS AFPE 2ERC.

DO 20 J=JS,.JE

20 IF (A(I+J) .NE. 0.D 0) GO TC 30
GO TO 40

30 NLINE = NLINE+]
IF (NLINE .LE. 44) GO TCQ 35
CALL PAGEHD
WRITE (NOT,2020) ANAMESNR¢NCy (L,1L=1,10)

NLINE =1
35 WRITE (NOT42030) I+4JSs(A(Tsd)y J=JIS,JE)
NZERO = 1

40 IF (JE .EQ. NC) GO TO 50

224

008785
~-008786
-008787
one7as
-008789
€08790
0n6791
008792
o08793
008794
008795
008796
008797
00E 798
008799
008800
008801
008EOD2
0088€03
008804
008805
008806
008807
008808
008809
008810
oo8811
008812
008813
008814
008815
oossl6
008817
ooss1s
008819
008820
008821
008822
008823
008824
008825
008826
008827
008828
008829
008830
008831
008832
008833
008834




3

:
i
‘g..

JS = JS+10
GG T0 10

22%

SKIP A SPACE RETWEEN EFACH ROW IF THERE ARE MCORF THAN 10 COLUMNS

AND SOMETHING

50

60

JF (NC.LEYC .CR.
NLINE = NLINE+1
WRITE (NOT,20%0)
CONTINUE

WRITE (NGCT,,2040)
RETURN
END

HAS BEEEN WRITTEN.

NZERULEQ.O «0%. T.EQ.NR} GO TC 60

00 &35
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[HDG,P WRITES

~-008847
[Fnk.ls WRITES ‘ —~008 848
COMPILER (XM=1), (EQUIV=CMN) -008849

; SUBROUTINE WRITES (A¢NRJNC,KR) 008850
L DOUBLE PRECISINN A —-006851
; DIMENSION A(KR,1),ICHEAD(10) 008852
L DATA NCT /7 6/ 00EES53
: DATA ICHEAD/4H{ 1)44HU 2)44H{ 3),4H{ &) ,4H{ 5), 006854
i * HGHL 6) s4H{ T)yaH( EBI4HE 9),4H(10) / 008855
c 008856
2010 FORMAT ( 8X910(7XsA4)) 008857

2030 FORMAT (1X4215,2X,1P10D11.3) 008858

C 00E859

LR =10 006 860

IF (NC .LT. LR) LR = NC 008861

WRITE (NCY,2010) (ICHEAD(L)yL=14LR) 00BB62

DO 60 T=1,MR 008863

Js =1 008864

10 JE = JS + © 006665

1F (JE .GT. NC) JE = NC 008866

. WRITE (NOT 32020) 1,J9Sy (A(X4J)4J=0SeJE) GOE867
; IF (JE .EQ. NC) GO TC 60 008868
JS = JS + 10 006869

GO TO 10 006870

60 CONTINUE . NOEST1

c GOE87T2
RETURN GOB8T2

END 0086874
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[HDG,P
[FOR,TS  WRITIS

c

C

*
»*
*
*

WPIT1S

COMPILER (XM=1), (FCUTV=CMN)
SUBRPUTINE WRITIS (IMyNR,NC,KK)
DIMENSTON IM(KR,1)y ICH(20)
DATA NCOT /7 6/

DATA ICH /

4HU 1) 94HU 2)94HU 3)p4HU 4)44H{ S)e4HI 6)44HTU 7),4HL 8),

4H( 9) y4H(10),

AHI11)94HU12)34HTT3)34HI14)44HI15) 44H(16) 44H(17),4H(18),

4H{19) yuH(20) /

2001 FCRMAT (17X20(1XyA4))
2002 FORMAT (1X4215,5X42015)

10

60

LR = 20

IF (NC .LT. LR) LR = NC

WRITE (NOT,2001) (ICHIL)yL=1,LR)
DO 60 T=1,NR

JS =1

JE = JS + 19

IF (JE .GT. NC) JE = NC

WRITE (NOT42002) I,0Sy (IMEI,J),4J=3S,JE)
IF (JE .E0. NC) GO TG 60

JS =4S + 20

60 TO 10

CONTINUE

RETURN
END
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{HDG,P
{FOR,Y

* N R W »

*

* #*

%

LIE 2 O J

YOOT
S yoer

COMPILER (XM=11}, (ECUIV=CMN)

SUBROUTINE YDOT
IMPLICIT DCUBLE PRECISION(A-H,0-Z)

COMMON /AMURM /
AMU(18,158, 5),BW(3Cy 65)
COMMON /EBHESRD/
BH(6y12y 9)4sBS(6412410)4,ROLI3,3, 5),D0L(3, 5)
COMMCN /HANDS /
HATH{3, 64y B)eSIGH(3, 6y B),HATS (39 6410),SIGS(3, 64510)
COMMON /ILINER/ :
IFLNER
COMMON /INTGRL/
AM( T8, S5),ACCF(9,y 64 5)48BCOFl6y 6y 5),
COF11 1 69 69 B)oCOF221 649 69 5)COF33( 649 69 5)9AK( 6,4, 64
CNF12( 69 649 S)3COFL3( 69 6y 5),COF23( 6y 64 5)4AD( 6, 6,
COFXY{ 649 69 5)COFXZ( 64y 69 S5)COFYZ( 64 69 5)
COMMON /IVCONS/
IV(6y 5)
COMMON ZJILFLG/
JIL
COMMON /LAMBDA/
ALAM(30)
COMMOCN /MAXMUM/
NBMAX yNHMAX 4NEPMAX gNMWMAX sNMWBOD 4 NMDBOD o KMU 4 KY 4KU
COMMON /MOMENG/
P 65)sPMCM{30)yHTOT(3)s TCTLI3) 4ENGKEl S),ENGPE{ S5}
TOTKE, TOTPE, TOVYENG, AHTOT,ATNTL
COMMON /NUMBRS/
ZROSONE 3 TWO,LTRES
COMMON /SPECIF/

BETAH(69 5)yBETAHD(6y 5)9AMO(2y 5)4RH(393424),RS(3,3,20),

DH{3,2E8)4DS(3420),IMO(3, 5),NMOW(5, 5),IFTSMW(10],
NEyNH JNSPT yNOFMO ,NDELTA, ITOPNLE2, S),IRGFLX( 5),IHDATA(7,
LOCU(12),LENU(22] 4NU,NBETASNLAM,NEQ
COMMON /TAPENC/
NTAPEL1,NTAPE2,NTAPE3
COMMON /TIMESS/
STARTT,DELTAT,THENDT,THMST
COMMON /VECTORZ/
Y{(250),YDT(250)

DIMENSION GGVI{ 65)yD(30),V{30)+BDTQ(6412),BDTP(6,12)
DIMENSION EMB(30,30),BM(6,15, 9)

EQUIVALENCE (BW(l),BME{1)), (BW( 901),BM(1))
EQUIVALENCFE (ALAM(1),V(1))
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C

C
10
11
15

C

c

DATA IFLAG / 1 /
IFUJIL EQ. 4) IFLAG = 1

CALL ROTDH

CALL BHGENR

CALL RCTDS

CALL BSGENT

CALL MGEN

IF (MLAM .GT. O) CALL FINDU (IFLAG)
DO 10 L=1,NF

LO = LOCU(L)
LE = LENU(L)

CALL MULT3  (AMU(141,L)4Y(LO)PILO)},LE,LE,Y,KMU,1,1)
00 11 I=1.NU .
GGVII) = ZRO

CALL GRVGRT (GGV)

DO 15 L=1,N8

LE = LENU(L)

CALL INVINP (AMU(1,1,L),AMU{Y,2,L),LE,KM})
IF (NLAM .FQ. 0) GO TC 200

CALL GETBMEB

KEMB = 63NHMAX

CALL DCOM2 (BMB,D4NLAM,KEME)

CC CALCULATE BETADT AND PLACE INTC YOT

200

62

63

IC = LNCU(2#NB+1) - 11

DO 60 L=14NH

DO 60 I=1,46

IPY = 1 + 1

IF (IHDATA{TPL,L) .FQ. 1) GO TO 60
IC = 1C + 1

YOT(IC) = ZRO

IF (L .EQ. 1) GO TC 61

NOBQ = ITOPCL(1,L)
NOBP = TTOPCGL{2,L)

LQ = 2*%L - 2

LP = 1LQ + 1

LOC = LOCU{NOBQ) - 1
LOP = LOCU(NCBP) - 1
LEQ = JRGFLXINDEQ) + 6
LEP = JRGFLX(NOBP) + 6

00 62 J=1,1LEQ

LOQS = LOO +

YDTLIC) = YDTUIC) + BH{I,JsLQ)*Y(LOCQI)
DO 63 J=1,1EP

LOPY = LOP + J

YOTC(ICY = YDTUIC) + BH{IJyLP)xYILCPY])
BETAHD{I,LL) = YDTUIC)
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e S ETEY R

JE—

(aNaNe)

GO TO 60

61 LEC = IRGFLX(1) + &
DO 64 J=1,4LEQ

64 YDT(IC) = YDT{IC) + BH(I,J,1)%Y{J)
BETAHD(I,L) = YDT(IC)

60 CONTINUE

PUT MODAL VELCCITIES (XE(DCT)) INTC YDOT

DO 65 N=1.NR
LE = JRGFLX(N)
IF (LE .EQ. O} GO TO 65
LOU = LOCU(IN) + 5
{0 = LOCUIN#NB) -~ 1
DO 66 J=1,4LE
66 YOTILO+J) = Y(LOU+Y)
6% CONTINUE

CALL TORQUFE (GGV)
INITIALIZE UDOT, GET RHS OF LAMEGA EQUATION
DO 70 N=1,NB

LO = LOCU(®N)
LE LENUIN)

70 CALL MULT3 (AMU(1,14N),GOVILO) 3YDTILO) 3LEZLEs14KMU,1,1)

IFLAG = 2
IF (NLAM .£Q. 0) RETURN

DO 80 L=1y4NH

CALL BDOTQP (L,BDTC4BDTP)
DO 80 I=1,6

IP1 =1+ 1

IC = IViIeL)

IF (IC .EQa. 0) GO TO 80
VIIC) = ZRC

J1C = 6%(L-1) + 1

IF (THDATA(IPl,L) .EQ. 2) V(IC) = ADDT(IIC,T)

IF (L .E0. 1) GC TO g1

NOBQ = 1TOPOL(1,L)
NOBP = ITOPCL(24L)

LQ = 2*t - 2

L = LQ + 1

LOQ = LOCU{NOBGQ) -~ 1
LOP = LOCU(NOBP) ~ 1
LEQ = IRGFLX(NOBQ) + 6
LEP = IRGFLX(NORP) + 6

DO 8¢ J=1,LEQ
LOQJ = LCQ + J
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82 VIIC) = VIIC) — BHIIZJoLQ)*YDTILCQJ) — BDTG(I,J)*Y{LOQJI) 009055
00 83 J=1,LFP 009056
LOPY = LOP + J 009057
€3 VIIC) = VIIC) — BHII,J4LP)*YDTILOPJ) — BCTPII,J)*Y(LOPJ) 009058
; G0 TO 80 009059
: 81 LEQ = IRGFLX(!) + & 009060
; OO 84 J=1,LFC 009061
- - 84 VIIC) = VUIC) = BH(T,J,1)%YDT(J} — BDTQ(I,J)*Y(J) 009062
&0 CONTINUE 009063
! C 009064
i IF (NLAM .GT. 1) GO TO 305 009065
: V(1) = V(1)/D(1) ‘ 009066
X G0 TO 310 009067
£ 305 CALL BAKSLV (BMBNLAM,V,D,KEME) 0069068
: C , - 009069
! 310 LEC¢ = LENU(Y1) 069070
i D0 85 I=1,6 009071
| ILN = IVII,1) 009072
i IF (ILN <.EC. 0) GC TC 85 009073
! F = VOILN) 009074
4 DO 86 J=1,1EQ 009075
: 86 YDT(J) = YDT(JI) + F¥BM(1,J,1) 009076
&5 CONTINUE 009077
C 009078
D0 90 L=2,NH . 009079
NOBG = ITOPNL(1,L) 009080
NOEP = ITOPCL(2,4L) 009081
LO = 2*L - 2 009062
; LP = Lo + 1 009083
{ LOQ = LOCU(INCEQ) - 1 009084
§ LOP = LOCU(NCEBP) - 1 009085
: LEC = LENU(NOFQ) : 009086
: LEP = LENU(NCEP) 009087
! DO 90 I=1,6 009088
' ILN = IV(I,.L) 009089
g IF (TLN EU. 0) GO TO 90 ’ 009090
i F = VIILN) 009091
: DO 95 J=1,LEQ 009092
é LOQJ = LOO + J 009093
; 95 YOT(LOQJ) = YDT(LOGJ) + FABM(I,J,L0) ‘ 009094
! DO 96 J=1,LEP 009095
: LOPY = LOP + 009096
i 96 YDT(LOPJ) = YDTILOPY) + F*EM(I,JyLP) 009097
: S0 CONTINUE 009098
c 009099
RETURN 009100

? END 009101




{HDG,P YDOTL
[FOR, 1S YDOTL
' COMPILER (XM=1), (EQUIV=CMN)
SUBROUTINE YDOTL (AyE4.YsYD,NY,KA)
IMPLICIT DNUBLE PRECISION(A~-H,0-2)

SUBROUTINE FORMS THE LINFARIZED YDOT VECTOR.
——=SUBROUTINE ARGUMENT DESCRIPTIONS—————

A = INPUT LINEARIZED COEFFICIENTS. SIZE NA BY NY.

USED IN EXPRESSICON YD = A * Y 4+ B

= INPUT EXTERNAL FCRCING TCORCUES. USER SUPPLIED VIA
SUBROUTINE LTORQL.

INPUT VECTOR OF STATE VARIABLES.

OUTPUT VECTOR OF STATE VECTOR TIME DERIVATIVES.

SIZE OF STATE VECTCR TO BE INTEGRATED.

<
o
fnnw

DIMENSION A(KA,1),E(1)},Y(1),YD(1)

o e XaXzXaXuEkzXakasEkaXa s Ealel
m
¥

DO 10 T=1,NY

Yyo(I) = e(1)

D0 10 J=1,NY

YDII) = YD(I) + A(1,4J) * Y(J)
10 CONTINUE

RE TURN

END
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[HDG,P
[FOR,IS

aNalslaleNeNaNeNeNal

GENFRATE A
CODED BY RL WOHLFN.

ZERQ

ZERQ

COMPILER (XM=1), (FQUIV=CMN)
SUBROUTINE ZERO (ZyNRyNC,HKR)
IMPLICIT DCUBLE PRECISION(A-H,0-Z)
DIMENSION Z(KR,1)

MATRIX OF ZEROQES.
FEB 1965.

SUBROUTINE ARGUMENTS

Z = OUTPUT MATRIX GENERATED. SIZE(NR,NC).
NR = INPUT NUMBEP OF RPOWS IN MATRIX Z.
NC = INPUT NUMBER OF COLS IN MATRIX Z.
KR = INPUT ROW DIMENSION CF MATRIX Z IN CALLING PROGRAM,
DD 10 I=1,4NR
DG 10 J=1,NC
10 Z{I4J) = 0.D ©
RE TURN
END
Tk ko Fkok CDCDICD ///7 END OF LIST /7277
*EXEFSEEXEL CDCDICD //// END OF LISY /777
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