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S8 ND. QMCGB UNIVERSITY OF MICFIGAN TERMINAL SYSTEM AT NUMAC 12:22:35
feYeleleTe e ele Tete] MY MM ccceecccecce CGCGGGGGGG 8888838888
T QQAAQQAQAAAAAA MMM MMM CCCCCCCCCCCC GGCGGGGGGGGGG S8SBK38388388888
QaQ QQ  MMMM MMMM  CC CC GG GG 88 88
QQ QQ MM MM MM MM CC GG 88 88
& Qa QQ MM MMMM MM  CC GG 88 88
QQ QQ MM MM MM  CC GG a88883e88
‘aa QQ MM MM CC GG GGGGG 88888838
QaQ aQa QQ Mm MM CC GG GGGGG 88 88
& QQ QQ Q@ MM MM CC GG GG 88 883
QQ QeQQ MM MM CC CC ' GG GG 88 88
QQQQQA0EQEAAQ MM MM CCCCCCCCCCCC CGCGGBGGGGGGG SB888888888a88
QQQQQAQQQ AQ MM MM ccceeeccecece GCEGGCGGGG 28883888888
b € FRRGBLANDENRYBNTOFNHANTEYTRE (FAUR 8AR LINKAGES MA INOO 10
2 C USING SEGMENTAL COUNTERWEICHTS WITH VARYING MASSES AND INERTIAS MAINCC1S
& 4 C PROGRAM A
5 C NPTS=NOe OF ACCURACY POINTS I2 MAINOC25
6 C N=NUMBER OF PARAMETES 12 MAINOO 30
7 C EPSI=CONVERGENCE ERROR MA INOD 35
“ 8 C FMIN=FINAL ACCEPTABLE MININMUM ERROR MAINOO4O
) C NITER=NOe. DOF ITERATIONS 15 MAINOCAS
10 C NPRINT=FULL PARAMETER PRINT EVERY NPRINT ITERe. Ia MA INUC S0
11 C NCHECK=NDe OF ITERSe PER CCNVERGENCE CHECK 12 MAINOOSS
3 12 C I0UTL= : MAINOC 60
13 C IWRIT= 0 EVERY THING NRITYEN cuT MA INCUES
14 c 1 NOTHING WRITTEN CU MAINCGO 70
15 C INTO= 0 NOTHING TAKEN IN MA INOC 75
& 16 C = 1 MINe SET OF DATA TAKEN IN MA INOC 80
17 C ISTOP= 0 PLOTTED OUTPUT MA INC 085
18 (5 1 PLOTTED QUTPUT SUFPRESSED MA INOC 90
19 € 1ER= ) NOD PRINTING AFTER E £CH READ STATEMENT MAINCO9S
3 20 C = ] EACH READ IS FOLLOWED BY PRINTING #% ERROR CHECK %% MAINO 100
21 C NPRT=WRITES MAXe AND MINe EVERY NPRT ITERSe MAINU1DS
22 DIMENSION X1(400),Y1(400),H1(400) MAINO110
23 19X2(800) sY2(400) H2(400) yH3(400),ITITLE(6) MAINO11S
“ 24 COMMON/RESTR/VLOW(10) s VHIGH(10) MAINO 120
25 COMMON /DEVICE/ ID1,102,103+,104,105,1064+107+108, 109 MAING125
26 COMMONZCONV/ FMINSNITER,NPRINT sNCHECK MA INO 130
27 COMMON/ZDUT/ 10UT1,10UT2Z MAINO13S
- 28 COMMON/STR/XEZ2 s YE2,ZE2 MAINO 140
29 COMMONZAPEX/ V(1000)sN,KOUT . MAINU 145
' 33 COMMON Z/SMPLX/ EXPANDs SHRINK yREDUCE yNPRT MAINO1SC
31 COMMON/FUNC/Z F(30)sMNy MNIN MAIND 155
S 32 COMMONZZYXWVUZXYSCAL s XSCAL ¢ YSCAL s XOW» YD MAINC 160
33 COMMONZK IN/ZTH2 (500 ) s TH2(S00 ) o THA(500) 4 C2(S00)+C3(500) +C4(500) MAINO165
3a 19S2(500) +S3(500)+S4(500) sW3(SN0) 4WA(500) ¢W2 4 W22 MA IND 170
35 13ALP3(S00)sALPA(SUN) s ALG JAL34AL2,AL1 NP TS, JK MAING175
e 35 COMMONZDYN/XA(36) s YA(3E) s AMCM(36)s AAM2, AAM3,AAM4 3 AATI2,AAI3,AAlIS MA INO 180
37 1/ R22+sR33sRA4 ,G23G39GA4 3 A1l yAZ2 A3 A4 JAS,AG AT sABAQERRMIERRF MAINO 185
38 13CA24+SA2+CAS,SAS5,CA8, SAS MA INO190
30 COMMON/COUNTR/ AM2 3RR2 3 AM3,RR3,AI3, AMAsRR4sAT4 +GG2+GG3+GG4 MAINOG 195
i ap COMMON/CONST/PIE oDEG+P 124 INTL MAINO 200
41 COMMONZAAA/T2, T3 T4 RFEC,GRAV MAINO205
42 COMMON/TITLE/ZKTITLE(6) : MA INO210
43 DATA ITITLE/' CRA®, *NK +"COUP*, "LER 'y ROC's'KER '/ MAINC 215
- 44 DO 14 I=1,56 MA ING 220
45 14 KTITLE(ID)=ITITLE(T) MAING22S
46 1COMP=0 MAINOD230
a7 INPLT=D MAINO 235
& ag KOUT=0 "~ MAINC240
49 NV=361 MA INO 245
5¢C IRD=0 MA INO 250
- 51 LSYMP=D 5 e MAINU 255
» 52 ANGST=D e MA INC 260
53 INTL=0O MAINU 265
e 2 54 DEGINC=1, MAINO270
L S 1. XPAGE=64( MAING 275
. A\’e{v 56 YPAGE=6,0 MA INC 280
8 57 NSUPER=1 MA INC285
L al €8 PIE=4402ATAN(10) MA INO 290
S5 ) 59 DEG=180e0/P 1E MAINU295
ili_jﬁ/ 60 PI12=PIE%2¢ : MA IND 300
g {8%=8 MATNB3YE
63 I06=6 MAINO 315
64 READ(Ss 100 )INSTPsNsNITER ¢NPRINT sNCHECK s IOUT1 s IWRIT,INTOs ISTOP, IERsNMAINO320
65 1PRT 4 IRAND ¢ NRDsEPS1 +FMIN4REQERRyERRMy ERRF 3 EXPAND» SHRINK 3 REDUCE MAINO325S
56 1 JLINTYP,LABUNB ,LABB yGR AV s XPAGE o YPAGE MA INO 330
57 100 FORMAT(2I2,15:145125511+13:15+12/8G1065711421543610e5) MA INO 335
58 IF{IEREQel JWRITE(IOE,10E) MA INO 340
69 READ(S4101)(VLOW(I)sVEIGH(I)sI=1,N) MA INO 345
70 IF(TER«FQel )WRITE(ICH, 106) MA INO 350
71 READ(S,104) (TH2(I) s XA( I) s YA(I) sAMOM(I) s I=14NSTP) MA INO 365
72 IF(1ER«FQel IWRITE(IDG, 106) MA INO 360
73 READ(5,103)W24AL1,AL2, AL3,ALA MAINO 365
74 IF(IEReEQe] )JWRITE( 1064 106) MA INO 370
75 READ(S5,102)AAM2:s AAM3, A M4, R22,R33,R444,G2:G3,G4 MA INC 375
76 1 AAI3,AATIS v MA INO 380
77 READ(S5+103)T2,T3,T4,RHC MA INU 385
78 IF(IEREQe1 IWRITE(IO6, 106) MAINO 390
79 101 FORMAT(6G1Ce5) MA INO 395
80 102 FORMAT(3Gl4e6) MA INO 400
a1 103 FORMAT(5G144+6) MA ING4OS
82 104 FORMAT(4G1466) MAIND 41O
83 106 FORMAT(IH ,? gxigdd ERROR CHECK #H&mddg ¢) MAING41S
84 WRITE(IO6 288C ) IRAND MAINO 420
85 IF(IWRITeEQel )GO TO 31 MAINU425
85 880 FORMAT(1IH ,//25Xs* RANDCM NUMBER = *,15) MA INO4 30
a7 WRITE(IO6,879)NITERsRE CERRsERRMsERRF ¢EXPAND  SHRINK 4 REDUCE MA INO 435
83 B79 FORMAT(1H o *'NOe ITERATIONS PER AREA =',15, MAINC 440
89 12X, "FOR REQUIRED % IMPROVEMENT =%4+G10e5/7 MAING44S
S0 1* MOMENT ERROR FACTOR =% ,G10 595X " FORCE ERROR FACTOR =',G10e57/7 MAINDO4S50
91 1' SIMPLX CONTROLS:= EXFAND =%,G106592Xs* SHRINK =*,G10e592X> MAINO 455
92 1' REDUCE =*,G10e577) MA INC 460
93 WRITE(IDG6,881) MA INO 465
94 881 FORMAT(1H +//15X+* LIMITS FOR RANDOM GENERATION OF ¢ MAIND470
95 1 *COUNTERWEIGHT PARAMETERS ') MA INC 475
96 WRITE(LING,882) MA IND 480
97 882 FORMAT(1H ,/12Xs* COUNTERWE IGHT RADIUS *,8X,* ANGULAR OFFSET * MAINO485
ag 1 +10Xs" SEGMENTAL ANGLE ¢ MA INO 490
99 1/716Xs* LOW *310Xs" HIGF *98Xs?* LOW *48Xs* HIGH * MAINC495
100 18X, LOW ?",8X* HIGH v) ‘ MAINOSOO
101 00::135151%.3 MA INUS( S
102 K=(I=-1)m3+1 MAINOE10
153 KL=K+2 MAINOS1S
104 L=(I=-1)%2+) MA INOE20
105 M=L+1 _ MAINOS25
126 12 WRITE(IDG+883)ITITLE(L)SITITLE(M) s (VLOW(J) sVHIGH(J) s J=K KL ) MAINOS3C
107 833 FORMAT(1IH 44X,2A4456(4XG10e5)) MAINOS3S
108 WRITE(IO6+884) (TH2(I)s)A(I)s YA(TI)AMOM(I),1=1,NSTP) MA INOS40
129 8R4 FORMAT(IH ,//15Xs' DYNAMIC SYNTHESIS INPUT DATA ¢ MAINO 545
11) 1774 INPUT ANGLE X FOFCE *,6Xs* Y FORCE INPUT MOMENT? MAINOSS50
111 1/76(4%X,G10e5)) MA INO 555
112 WRITE(IDG6E,885)AL13AL2 AL 2,AL44W2 MAINOS60
113 885 FORMAT(IH ,//30X o'LINKth KINEMATICS Vs ALl = 9,G10e5y MA!Noscg
114 1* AL2 = *,G10eS5+" AL3 Y,G10e5,' ALY = ',G10e5 MA INOS7
115 \ /7% ANGULAR VELOCITY OF INFUT CRANK = '.610.5) MA INO 575
116 wnxrectos.aa7) MAINO 580
117 WRITE(ID6:886) ITITLE(1 )sITITLE(2) s AAM2,R22, G2 MA INO S35
118 1o ITITLE(3) s ITITLE(4),AAN3,R33,G3,ITITLE(S) MA INO 590
119 12ITITLE(6H) s AAMG y RE4 4G4 MAINOS595
120 WRITE(IU6 +888)AATI3,AATA MAINO 600
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3 _ .
B88, PORYAZSIHY 1NeAYTRTAR RECREHPREBUPPIYE LIRTRENOREGRAVEROVLTYcTa.6) MAINREYR
837 FORMAT(1H +7//%INITIAL CYNAMIC CHARACTERISTICS OF * MAINCE1S

1L INKAGE PRIOR TO COUNTERWEIGHT ADDITION *// MA INC 620
120Xs* LINK MASS *45Xs ' RADIAL OFFSET *+5X, ' ANGULAR OFFSET?Y) MA INUE25
886 FORMATC(IH »3(2A4 410XsG14e658XsG14e6+8X+G1l4e6/)77) MA INO € 30
WRITE(IO6s889)T2 T3 +T4 4RHO MA ING 635

889 FORMAT(1H +//30Xs*COUNTERWEIGHT PARAMETERS®// MA INC €40
1 ¢ THICKNESSES ARE T2 ='3G1045:2X," T3 =9,G1045:2Xs" T4 =1,61045 MAINOE4S
1+2Xe% FOR A DENSITY =9C10e5/7) MA INO 650

31 w22=w2tw2 MAINOESS
AT2=04 MA I NO 660

ART 32 AAI2+AAM3%*R3I3%R33 MA INO665
AAT4=AAT 4+AAMAHRAASRA A MA INO 670
DO 11 I=1,NSTP MA INC 675

11 TH2(I+NV)=TH2(1) /DEG MAINO 680
NINT=N& (N+1) MA ING 685
62=G2/DEG MA INO 690
63=G3/DEG MA INO 695
G4=G4 /DEG MA INC 700
DO 12 T=1,3 MA ING 705

J= 1+1+(x 1)n2 MAINO 710
K=J+ MAINO71S
SLOWE J)=VLOW( I ) /DEG MA INO 720
VHIGH(J)=VHIGH(J)/DEG MAINO725
VLOW(K)=VLOW(K ) ZDEG MA INO 730
12 VHIGH(K)=VHIGH(K )/DEG MA INC 735
NPTS NSTP MA INO 740
NV MAINO 745

X 2REL Yk INSOL MAINO 750
R0 5 T=1,NY MA INO755

5 TH2(I)=(1-1)/DEG MA INC 760
NPTS =NV MA INC 765
JK=n MA INO770
CALL KINSOL MAINC775
TLM=NV+NSTP MA I NGO 786
107=4 MA INO 785
NE=N+1 MA ING 790
KK=1 MA INO 795
INTL=1 MA INO 80O

00 24 I=1.N MAINO 80S

24 VINTINT+I) 21 .0 MA INO 81 (
CALL RESULT(NPTS sNINT +FMAX sGMAXsHMAX s OMAX 4 MAINOB1S

1 TATAL +XE2 s YE2 9 2E2) MA INO 820
INTL =0 MA ING 825
IF(INTOeLTe1)GO TO 23 MA INC 830
READ(IN7 »115)(VII)sI=1N)sF(1) MA INO 835

115 FORMAT(1Xs5G1567) MA INO 840
KK =2 MAINO 845

GO To 23 MA INO 850

4 WRITE(ID6+105) IRAND MA INO 855
105 FORMAT(1H +//% NEW SEARCH AREA STARTED RANDOM NUMBER =%,110/7) MA INO 860
23 DO 290 J=KK 4N1i MA INOB6S
K=(J=1)%N MAING 870
DO 290 1=1,N MA INC 875
IY=IRAND#65539 MA INC 880
IFCIY)270 4280 +280 MA INOEBS

270 1Y=1Y+21474R83647+1 MA INO 290
280 RAND=1Y MA INCB9S
RAND=RAND#0 ¢ 465661 3E~=3 MA INO 900

R YRTLY L OW(T) + (VHIGH( 1)=VLOW( 1)) *RAND MAENE3Y S
290 CONTINUE MAINOS1S
KK=1 MA INC 920
INTO=0 - MA INO 925
KGD=0 MA INO 93¢

17 IRO=1RD+1 MAINO 93
NPTS=NSTP MA INO 94.0
JK=NV MA INO945
CALL SIMPLX(EPS1) MA INO S50
NPTS=NV MAINE 955
JK=0 MA INO S60
CALL RESULT (NPTS sMN+SMAXsRMAXs ZMAX s VMAX + MA INO 965
1TETASXE] »YE1 4 ZE1 ) MA INO 970
TETA=TETA/DEG MAINC 975
ERRX=(XE2=XE1 )#100 « /XE 2 MA INO980
ERRY=(YE2=YE]1 )#1004/YE2 MA INUSB5
ERRZ=(ZE2-ZE1)%100 ¢/2E 2 MA INC 990
QQ=XE2+YE2+2E2 MA INO 995
BH=ABS(FMAX ) MAIN10GO
BI=AB5(GMAX ) MAIN1OOS
83J=ABS(HMAX ) MAIN1O1C
AK=ABS(OMAX ) MAINIC15

XD IFF={BH=ABS (SMAX) )1 (0 ¢ #/8H MAIN1020
YDIFF=(BI-ABS (RMAX) )#1004/B1 MAINIO2S

g ZDIFF=(BJ=ABS(ZMAX) )#1 00 ¢ /BJ MAIN1030
PDIFF=(BK=ABS (VMAX) ) %100 /8K MAIN103S
DIFF=(QQ-XEI-YE1=2E1)% 100e/GQ MA IN1040
WRITE(1060130)XEQaXEL 3 YE20¥E14 2E24 ZE1 S ERRX s ERRY JERRZ DIFF MAIN1045

120 FORMAT(IH 37/2Xs ReMeSe AREAS OF FRAME SHAKING FORCES AND MOMENT *MAINI1CS(

1
1
1
1

1

'DETERMINED WeReTe CRAMN ANGLE®*//13Xs*X FORCE',20X+'Y FORCE® 22X MAIN1CS5
s "MOMENT ' /4X s "UNBALANCED" 4 6X3* BALANCED® 44Xy "UNBALANCED * 46Xy * BALANCMA IN1C 60
ED? 94X, ' UNBAL ANCED"® 96 X s " EALANCED*/3X+s6G1406/'XDIFFS= '33(G14+6+s14XMAINLIDES

)/*' TOTAL PERCENTAGE R ¢MeSe IMPROVEMENT ='3G1446) MAIN1C70
WRITE(TIO69121 JFMAXsSMA Xy GMAX 3 RMAX s HMAX 9y ZMAX s XDIFF 3 YDIFF 4 ZDIFF sOMAXMAIN1Q7S
s TATAL» VMAX +TETAPDIFF MAIN1C8O

121 FORMAT(1H s/7/2Xs" PEAK VALUES OF FRAME SHAKING FORCES AND MOMENT *MAIN1CS8S

1'DETERMINED WeReTe CRANK ANGLE'//13X+s"X FORCE'",20X+'Y FORCE® 422X MAIN1090O
1o'MOMENT‘/#X.'UNBALANCED'oGXg'BALANCED'o4X"UNBALANCED'o6Xo'BALANCMAIN1(95
1ED " 34Xy " UNBALANCED® 46X 4 "EALANCED " /3X96G1446/'"XDIFFS= '33(G14,6+s14XMAIN1100O
1)7" OLD MAXe PEAK =',C1406+' AT AN ANGLE =',G1406/ MAIN110S
1* NEW MAXe PEAK = '43G14464," AT AN ANGLE = '4Gl4,e6 MAIN1110
17' PERCENTAGE IMPROVEMENT IN MAXe PEAK = ',Gl1446) MAIN111S
IF(IRDeGTeNRD)GO TO 26 MAIN1120
IF(DIFFe GT e REQERR)GOC TC 26 MAIN1125
IF(KOUT«EQe1)CALL QUTPLT MAIN1130
IF(IRDeNEeNRD)GD TO 21 MAIN113S
KK‘NRD+1 MAIN1140
REWIND & MAIN1145S

DO 26 J 1 4NRD MAIN1150
K=(J=1)=N MAIN115S

20 READ(IO731185)(VCI+K),»I=1,N),F(J) MAIN1160
WRITE(ID64+118)NRD MAINI11ES
118 FORMAT(//" FINAL SEARCF MADE WITH',14,' BEST VALUES '//) MAIN117C
60 TO 23 MAIN1175S

21 IF(KOUT«EQeC)GO TO & : MAIN1180
15 CONTINUE MAIN1185
26 CALL 'OUTPUT MAIN1190
IF(ISTOP«EQe) )STOP MAIN1195
XMAX=0,1 MAIN1Z20O
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YMIN=0 oD

TMAX=0D.

JK=0

NPTS=NV

CALL QUP (MN)

DO 6 I=14NV

CALL PUP(I+XsY,Y41)
X1(I)=X
Yi(l)=y
H1(1)=Y41

}F XeGTe XMAX) X
Fi{XeLTeXMIN)X
IF(YeGTe YMAX)Y
IF(YeLToYMIN)Y
IF(Y41GToeTMAX)
IF(Ya1 L. TeTMIN)
INTL=1

CALL QUP(NINT)
INTL=0

DO 8 I=1.NV
CALL PUP(TeXeYsY4l)

o
-
-
L
X
=
—
ZX

eLTeYMIN
Y41 e GT e TMA
IF(Y&1 L TeTMI
LABINC=LABUNB
AMAX =360 o
AMIN=0,
LABINC=LABUNB
NSUPER=1
LSYMP=D
NSCALE=1
DD 32 1=1,NPTS
H3(1)=I-1
CALL XYPLOT(?*X~-Y SHAKING FORCE 'S, ICOMPsNVsNSCALE
sLABINCILINTYP LSYMP, ANGST yDEGINC s XPAGE 4 YPAGE4X2,Y2

s XMAX 3 XMINy YMAX s YMIN,NSUPER)
LABINC=LABB

NSUPER=3
LSYMP=8

NSCALE=D

DO 33 I=1,4.NPTS

H3(I)=1I-1

CALL XYPLOT("* ' S ICCNP NV
sLABINC,LINTYPsLSYMP s ANGST 4DE
s XMAX 9 XMINg YMAX s YMINSNSUPER)
LASINC=LABUNB
NSURER=1

LSYMP=D
NSCALE=2

DO 10 I=1,NPTS
H3(I)=1~-1

Zx €< XX
"

<<

—2> 0

ZX << XX

o0
-

TSCALE

& NC s XPAGE » YPAGE y X1 9 Y1

CLbrRETEPNAVBOLEY fn KR I CBRTNE s XBRaE . v A EQNG I HY P NSCALE

s AMAX s AMINs TMAX s TMINSNSUPER)
LABINC=L ABB

NSUPER=3

NSCALE=0

LSYMP=8

DO 22 I=1,4,NPTS

H3(1)=1I-1

CALL "XYPLOT("® * S ICCNP s NVeNSCALE
sLABINCSL INTYPLSYMP, ANGST yDEGINC s XPAGE ¢ YPAGE yH3 s H1
s AMAX s AMIN TMAX s TMIN .N‘UPER

STOD

EN

SUBROUT!NE KINSOL

COMMON/ZK IN/TH2(500) 9 TH? (Sﬂl)oTHA(Son) C2(500) +C3(500),C4(S00)
TS2(500) ,S3(500) +54(500) sW3(E00 )+ WA (SO0 ) o W2 o W22
sy ALP3(500) 2 ALPA (500 )9 ALA sAL3 3AL25AL1sNPTS, JK
COMMONZCONST/PIE 4DEGsP 12,4 INTL

KK=1

DO .1 TK=1,NPTS

K=T1K+JK

S2(K)=SIN(TH2 (K))

C2(XK)=COS(TH2(K) )

D1==AL1+AL2#C2(K)

D2=AL28#52(K)

D3=D1%D1+D2#D2+ALASAL4-AL3#AL3

D4=2 s 0FALAED]

DE=2¢ OXAL4LD2

DBE=DAXDA+DSHDS

ARG=D6~D3#D3
S4(K)=(=D3=D5+KK#D42SQRT(ARG)) /D6
Cal(K)==(D3+D5%S4(K))/D4

= (D2+AL4ZSA(K)) /L3
Dl+?L4*C4(K))/lL3

- })U)n—\
b 7 4
>
Z
o
—~
1]
W
-~

ARAXEX I W

cB=Cc2(
cC= CZ(K)‘
W3(K)=rwW2%A
wﬁ(K):-w2#AL°V
W33=W3(K)*W3(K)

Wea=wa(K)mwa(K)
ALP3(K)==(W22%AL22CB+WI3FAL3HCA-WL4 AL /(A
ALP4(K)“-(N”ZﬂALZ*CC—WAQ&ALQ‘CA+#33“A /(A
CONT INUE

RETURN

END

SUBROUTINE QuUP(J)

COMMODN/K IN/TH2(S0C) s TH3( 500 ) s THA(SOU) +C2(500) sC3(500),C4(500)

21 S2(500) sS3(500)+S4(500)+W3(500)sWE(S00) s W24W22
.ALP3(5G0).ALP4(5’O;.AL4oAL3 sAL2 3 AL1 4 NPTS, UK

COMMON/APEX/ V UnN) 4N 4KC

CgMMDN/DYN/XA(§6 s YA 32)0AM0M(36)oAAMZ’AAMS.AAM4.AAIZ-AA130AAI4

NN Wl XX
NI o~~~ -
PP ARAAARAARK « »
PUuBFELEBIRTRUP
8OO BN ~~
DN D Dy XX
B - e e T e
ww RAARR AR
N Nt S N

AL3#SA)
L4#SA)

Rgs'si;oRﬁg giéGEAg ‘A0A20A3'A40A59A60A70A80A905RRM'ERRF

COMMDN/CDUNTR/AMZ,RRZQﬁN3oFR39AI39AMQ.RR4.AIQ.GGZ.GGB.GGQ
COMMON/AAA/T2sT3,T4 RHCyGRAV
COMMON/ZRESTR/ZVLDOW(10) s VHIGH(10)

COMMON/CONST/PIE sDEG.PI2, INTL

I=1,3

K=(I=1)1"3+1

K+J)elLTeVLOW(K

))
L+J)eLTeVLOW(L))
K+J)eGTe VHIGH(K)
+J) e GTe VHIGH(L)

K+J)=VvLOW(K)

(
(L+J)=VLOW(L)
V(K+J)=VHIGH(K)
\

v
v
)
YN(L+J)=VHIGH(L)

++++4++C
(o T A
N N N

A6=V(6
A7=V(T7+J)
AB=V(8+J)
A9=V(9+J)
AIZ=EQUA(AL1 sA23A33RR23 AM23GG2sRHOs T2,V (

2+J; 2sAAM2,AALI2,G2)
AI3=FQUA (A4 yAS A6 sRRIJ AM33GG3sRHOs T34 V(S5+J
8+J)

sR2

yR33, AAM3,AAI3,G3)
AT4=FEQUA(A7+sABsA9sRR4 s AMEG ,CGC4yRHD T4,V ( sR4G4 s AAMA 3, AAT 4,4,G4)
CAZ2=C0S(GG2)
SA2=SIN(GG2)
CAS=COS(GG3)
SAS=SIN(GG3)
CAB=COS(GG4)
SA8=SIN(GG4a)
RETURN
END
SUBROUT INE PUP
COMMON/K IN/THZ2

( i
( 00)sTHA(SO0 )sC2(500)sC3(500),,C4(500)
052(5ﬂ0)¢53(5(2
(

)

5

2 W3(SO0 ) WA(SOO0) sW2 ,W22
SALP3(500G) s ALP 2AL3JALZsAL1sNPTS, JK
COMMON/ZAPEX/ V ou
COMMON/DYN/XA(3 ’
2sR22,R33,R44 4G22, ,
+CA24,SAZ+CAS5+SAS
COMMON/COUNTR/ZAM
CDMMON/AAA/TZ.TB
IP=1+4+J
Wa4= w4(IP)$w4(IP)
W33=W3(IP)EW3(IP)

1,
S50
)
{ ;
6 AMCM( 36) sAAM2 s AAM3 s AAM4 JAAI2 ,AAI3,AALL
A2, A3, A4, A5,A643 A7 AB4A9,ERRMERRF

BaRRS,AIB.AM4.RR4.AI4,GG2.GGB.GG¢
GRAV

o T X P

m

)

I

n

W

—

TVTUTO
N -t

E6=C4(IP)
SG2=E1¥CA2+E2#SA2
CG2=E2#CA2-E1#SA2
SG3=E3%CAS+E4#SAS
CG3=E4¥CAS=E3XSAS
G4 =F 5«C AB+EH*SAB
CGA=E6ECAB=ESHSAS
Ba=ALP4(IP)

RaTALRAL A anccasBassca)

A42=RR4E (Wa4%SG4-B4%*CGC4)
A31=RR3IX(WIIXCGC3+4B3®SG3)
DAZ1=ALZ2H#W22¢E2%AM3
A22=RR35(W33%S5G3-B34CG3)
DA32=AL2%W22"E1%AM3
AZ21=RR2TUW22"CG2
A2Z2=RR2"W22%S5G2
YR34=AI34B3%ALARES+AI4 % E4GRAL3NES
F=E1%¥E4-E2%E3
E=zE2H®E4+E1%5E3
G=FRCAS-E&SAS
C=RR3IEAL2RALLRESHEW22%G
D=AL3#2AL4% (E3%EH6-FE4*ES)
Y34=(Y34~-C)/D
Y4al=(A42+Y34)=AL1/GRAV
S=(A31+DA31 +A41+A21)/GRAV
R=(A32+DA32+A42+A22 )/GFAV
RE TURN

END

FUNCTION ERROR(J)

COMMON/STR/ZXE2 sYE2,,ZE2

CDMMON/KIN/THZ(S“G)9TH’(5ﬂﬂ)oTH4(5(0)oC2(50ﬂ).CB(S(C)|C4(500)
S2(500) ,S3(500)+S4(SCA)eW3(S00)sWL(S0D)sW2,W22
oALPB(SOD)yALp4(5f0)OAL49AL30AL2'AL10NPTSOJK

COMMONZAPEX/Z V(1000 ) N KOUT

COMMON/ZDYNZXA(36) s YA( 3E) s AMCM(36) s AAM2 , AAM3 ,AAM4 ,AAT2,AAI3,AALS
sR2Z4RITJRA43G2 9G39Gh 9 Al A2 9 A3 s A4 s AS9sAE s A7 s ABsA9+ERRMyERRF
sCAZ2 4 SA2 s CAS54SA5,CAB, S A8

COMMONZCOUNTRZAM2 sRR2 9 M3 s RR34AI3+AMA,RR4,AT4 ,GG2+GG39GG4
COMMON/AAA/T2 sTR T4 sRHLC 3 GRAV

INTL=0 y

Pl1=0D,

P2=0De¢

P3=0.

CALL QuUP(J)

CALE IR, SSRaya1)

SS=XA(I)+S

RR=YA( {;

T=AMOM )+val

P1=T#T+P1

P2=5S5455+P2

P3=RR*RR+P3

P=(ERRM®P]1 /ZE2)4ERRF2( (P2/XE2)+(P3/YE2))

EFRROR=P

RE TURN

END

%UBRDUTINE SIMPLX(EPSY )
ACTUAL QF ,PARAME TERS =
BTMENSTON OF AE(N+3)
DIMENSION OF 'F' 2)
DIMENSION OF *VC*
COMMON ZCONV/ FMINsNITERsNPRINT s NCHECK

COMMON /DEVICE/ 101 1C2,1C03,1044105,106,107,108, 109

COMMON #0UT/Z I0UT1 s I10UT2

COMMONZAPEXZ V(1000) 4N 4KCUT

COMMON ZSMPLX/ EXPANDs SHR INK s REDUCE ¢ NPRT
COMMONZFUNC/ F(30)sMNsNIN

GRYAOYAERNATLT AR IRES R 12+ INTL

FORMAT(*ERROR VALUES,FlseeF(N+1) OF THE INITIAL®

» ¥ JGUESSES ARE. 2-7)

FORMAT(* THE PARAMETERS ASSOCIATED WITH THE CURRENT MAXe ERROR')
FORMAT(*THE PARAMETERS ASSOCIATED WITH THE CURRENT MINe ERROR')
FORMAT(*MAXe ERROR VALUE IN CURRENT SIMPLEX®s/+G1547)

FORMAT(* ITER="s14," MAXe ERR='3G15479"MINe ERR='4G157)
FORMAT(*MINe ERROR VALLE IN CURRENT SIMPLEX'":/4+G15e7)

FORMAT( * CONVERGENCE*#% % SUCCESSkhi% ¥, /)

FORMAT('OITERATIONS =*,110)

FORMAT('FINAL VALUES CF THE OPTIMISATION CONTROLLING®

s * PARAMETERS CORRESPe TO MINe ERROR')

FORMAT(1X+5G157)

FORMAT(* CONVERGENCE #42FAILURE®®=% IN THIS AREA ')

CALCULATE STARTING VERTICES AND FUNCTION VALUES

ITER=0,.
X=EXPAND
Y=SHR INK
Z=RE DUCE
MIN=1

Nl = N +.1
NZ2=N+2

N3 = N.¢ 3
NN = N&N1
NNN=N+NN

DO 2 I=1,N1

FI1) = ERROR((I-1)%N)
WRITE(1095101)
WRITE(ID94115)(F(I)sI=1,4N1)

CALCULATE HIGHEST(MAX) ¢NEXT HIGHEST(MM) s ALOWEST(MIN) FUNCTION

IDUT2=I

& I=1
PRI r e rimax)
IF(F(I)eLTeF(MIN)
CONTINUE
MM=MIN
DO S5 I=1,N1
IF(I1+EQeMAX) GO TO 'S5
IF(F(I)eGTeF(MM) I)MNM=]
CONT INUE
MN=(MIN=1)2=N
MX=( MAX=1)¥N

IMA
yMI

-

BEGIN NEW ITERATION

CONT INUE
KGO=1
SELECT NEW VERTEX V%=V (N2) & EVALUATE F%=F(N2)

DO 9 I=1,N

V{I+NN) ENZX=N1)#V(14MX)

DO 8 J=1,N1

VOI+NN) = VII+NN) + V(I1+(J=1)%N)
VET+NN) = V(I+NN)#X/N

F(N2) = ERROR(NN)

MAIN1ZGR

MAIN1215
MAIN1220
MAIN1225
MAIN1230
MAIN1235
MA IN1240
MAIN1245
MAIN1250
MAIN1255
MAIN1260
MAIN1265
MAIN1270
MAIN1275
MAIN1280
MAIN1285
MA IN1290
MAINI295
MAIN1 300
MAIN1 305
MAIN1 310
MAIN1315
MA IN1320
MAIN1325
MA IN1 330
MAIN1 335
MAIN1 340
MA IN1345
MAIN1 350
MA IN1355
MAIN1 360
MAIN1365
MA IN1 370
MA IN1375
MAIN1 380
MAIN1385
MAIN1390
MAIN1395
MAIN1400
MAIN1405
MA IN1410
MAIN141S
MAIN1420
MAIN1425
MA IN1430
MA IN1435
MAIN1440
MA IN1445
MA IN1450
MAIN1455
MAIN1460
MAIN1465
MAIN1470
MAIN1475
MAIN1430
MA IN1485
MA IN1490
MA IN1495

MAIN1SOO

MAINLEYE

MAINLIS15
MAIN1520
MAIN1525
MAIN1530
MAIN1535
MA IN1540
MAIN1545
MAIN1SSC
MAIN1S55
MA IN1560
MAIN1S65
MAIN1S7C
KNSLOOOS
KNSLOO1C
KNSLOO15
KNSLOO20
KNSLO 025
KNSLOO30
KNSLUO35
KNSLOO 40
KNSLO D45
KNSLOU S0
KNSLOOSS
KNSLOC 6¢
KNSLGO6S
KNSLOO 70
KNSLOC 75
KNSLOO 80
KNSLOGBS
KNSLGO90
KNSLUO 95
KNSLD 100
KNSLG10S
KNSLO11C
KNSLO115
KNSLO 120
KNSLO125
KNSLO 1 30
KNSLO135
KNSLO 140
KNSLO145
KNSLO150
KNSLD155
KNSLO 160
KNSLO165
KNSLO 170
KNSLO175
KNSLO180
KNSLO 185
KNSLO190
KNSLO195
KNSLO 200

QUPO00S
QUPUD 1D

QUPLO15

QUPOD20

QUPUN25
QUPOO30

qupgeae
QuPOC 45
QUPOL S0
QUPOCS5S
QUPOC 60
QUPOCES
QUPOOC 70
QUPGLU7S
QUPC 080
QUPL 08S
QUPOC 9N
QUPCL 095
QUPO100
QUPR10S
QUPO11C
QUPO115
QuUPO120
QUPC 125
QuPL 130
QUPE 135
QUPQ 140
QUPO 145
QUPO150
QUPO155
QUPD 160
QUPD 165
QUPO170
QuUPR 175
QUP0 180
QuPO 185
QUPO 190D
QUPO195
QuUPG 200
PUPGOCOS
PUPQO10Q
PUPCC15
PUPOCO20
PUPCC 2S5
PUPCD30
PUPCO35
PUPLO4D
PUPOU4S
PUPCOSD
PUPO BT
PUPQL6S
PUPCL 70
PUPRPOC 75
PUPOC 80
PUPRQOC 85
PUPCO90D
PUPLO 95
PUPO100
PUPO1CS
PUPO110
PUPC115
PUPUL 120U
PUPL12S
PUPD 130

PuRb13e

PUPD 145
PUPO 150
PUPD 155
PUPQ 160
PUPO165
PUPO170
PUPDO175
PUP0180
PUPD 185
PUPU 190
PUP(Q 195
PUPG 200
PUPD2CS
PUPO210
PUPO 215
PURPGC 220
-PUPO 225
PUPG230
PUPQ 235
ERCROUDS
ERORCO10
EROROU1S
EROROO20
ERORUVO2S
ERORC O30
ERORCU3S
EROROO40
EROROCA4S
EROROOSO
EROROUSS
EROROO60
EROROOES
EROROO70
EROROC7S
EROROCB0O
EROROC 85
EROROCOSC
EROROC95S
ROR '
ERORO 105
ERORU110
ERORO115
ERORO120
ERORO125
ERORO130
ERORD 135
ERORO 140
SMPX0OCS
SMPXUO10
SMPX0015
SMPXO020
SMPXG (25
SMPX0030
SMPXU(035
SMPX0G40
SMPX0L045
SMPXGO50
SMPXO0CS5S

SMPXLEes

SMPX0C70
SMPXUL 75
SMP XO( 8C
SMP XU 85
SMPXC 090
SMPX( 095
SMPX010(
SMPX0105
SMPX0 110
sugxoxxs
MP X
SMbXxA128
SMPX0130
SMPX0135
SMPX0140
SMPX0 145
SMPX0 150
SMPX0155
SMPX0160
SMPX(0 165
SMPX0170
SMPX0175
SMPX0180
SMPX0185
SMPX0190
SMPX0195
SMPXG200
SMPX0205
SMPX0210
SMPX0215
sMPX0220
SMPX0 22
SMPX0 230
SMPX0235
SMPX0 240
SMPX( 245
SMPX0 250
SMPX0 255
SMPX0 260
SMPX( 265
SMPX0270
SMPX0275
SMPX
SMPX
SMPX0290
SMPX0 295
SMPX0 300
SMPX0 305
SMPX0 310
SMPX0 315
SMPX0 320
SMPXO0 325
SMPX0 330
SMPX0 335
SMPX0 340
SMPX0 345
SMPX0 350
SMP X0 355



84}
543
548
545
545
sa7
54.8

342

551
852

824

585
556
557
558
559
56)
561

562
563
564
565
565
S67
568
569
570
571

S5T2
573
574
orn
576
S¢C
578
579
580
581

582
583
584
585
585
587
588
589
590

592
S93
594
595
596
597
598
599
600

88}

603
6l 4a
605
608
607
608
609
610
611
612
613

615
616
617
618
619
620
621

622
623
624
625
626
627
628
629
630
631

632
633
534
635
636
637
638
639
640
641

6472
643
644
645

647
648
649
650
651

652
653
654
655
656
657
658
659
660

8ed

663
664
665
666
667
668
669
670

710

NNSNSNSNSNSNNSNASN
[\) 1=t et (ol ok S o et pt s
DOEN O P -

78}

723
724
725
726
144
728

730
731
T3
T3P
734
T35
736
737

738

740
741

742
743
744
745
746
747
748
749
750
751

752

754
755
756

757
758

759
760
761

752
763

764

765
765
767
768
759
770
771

772
TS
774
775
Z76
176
779
780

783

783
784
785
785
787
788
789
790
791
792
793
794
795
795
797
798
799
800

88b

803

T
o0
ur e

o ole ey
o0
N

QOO m oD ok 2 O
L
CWER N OO P WN ™ OO0

824
825
826
END OF

E CHECK IF FR qLTe F(MEIN) §ug§832g
€ SMPX(1 370
IF(F(N2)eGE«F(MIN)) GC TO S99 SMPX0 375
C , SMPX0 380
5 DIRECTION IS ADVANTAGECUS SO TRY DOUBLE MOVE TO Vaa=2VE=V(MAX) SMPX0 385
(ol SMPXQ0 390
DO 10 I=14N SMP X0 395
I+NNN) = HV(I+NN) = V(I(I+mMX) SMPX0 400
o 10 AN R BR NS SMPX0405
b v SMPXU410
% 7 CHECK IF DOUBLE MOVE I£ IMPROVEMENT CON DRIGINAL MOVE SMPX0415
MP X
9 IF(FIN3)=F(N2)) 11,112,112 ngsg
¢ . SMPX04 30
¥ DIRECTION IS GOOD SO TRY QUADe MOVE TD V#=2V&k=V(MAX) SMPX0435
! SMPX0D 440
< B | DO 30 I=1.N SMPX0445
& '30 V(I+NN)=2.*V(I+NNN)-V(I+NX) SMPX0450
- FIN2)=ERROR(NN) SMP XU 455
lF(F(N?)-F(NB))l2’32'3¢ SMP X0 460
32 NEW = N3 SMPX0 465
GO TO 13 SMPX0470
12 NEW = N2 SMPX0475
C SMPX0 480
C RESET V(MAX) TO NEW VALUES SMPX0485
(R 3 SMPX0 490U
13 CONT INUE SMPXU 435
DO 14 I=1»N SMPXUSUO
14 VII+MX) = V(I+(NEw=1)2N) SMPX0505
FI(MAX) = F(NEW) T4 SMPX0S10
GO TO 2a SMPX0S515
C SMPX0520
C DRIGINAL MOVE NO GOODe CHECK IF REFLECTED POINT SMPX(0S25
WILL HAVE THE LARGEST FUNCTICN VALUF SMPX(0530
AL rh / ; y SMPX0S 35
999 X1=X=1. ’ SMPX0O 540
149 IF(F(N2) = F(MM)) 15,15,16 SMPX0545
15 NEW = N2 e SMP X0 550
GO, TO 13 SMPX( 555
C / SMPX0560
1< Ve HAS LARGEST FUNCTICM VALUE SMPX0S56S5
C PREPARE FOR THE CONTRACTION OF SIMPLEX ETCe SMPXUS570
v G SMPX0 575
16 MARKER==-1 SMPXUS80
IF(F(NZ)QGToF(MAX’)MAﬂKER“l SMP X0 585
IF{X1eLTe199)GO TO &S00 SMPX0S590
DD 600 l=}nN SMP X059
500 VIIENN)=((X=1 ¢ )V I+NNI+V((T+MX)I/X SMPX060
FI(N2)=ERROR(NN) SMPX0 605
X1=X1-1, SMPX0610
GO TO 149 SMPXNELS
500 DO 18 I=1+N SMPX0U 620
= SMPX0625
C SET ved TEMPORARILY TC V=(VvZ + VMAX)/Z2 SMP X0 630
C SMPX0 635
VII+NNN) = (V(I+NN) + V(I+MX))/2. SMPX0640
c L SMPX0D 645
¢ SET VMAX TO V% IF NECESSARY AND FINALISE CALCe FOR V&% & Fa2# SMPX0650
C - SMP XU £55
= 2
17 SEMARSERY VTR0 8 SMPX2 582
18 VIETHNNN)=V(I+NNN)E(le=Y)+YEV(I+MX) SMPX0O670
FIN3) = ERROR(NNN) SMPXU675
IF(MARKERGEQe=1)F (MAX)=F(N2) SMPX0 680
S SMPX0 685
i IF V&% STILL HAS GREATEST FUNCTION VALUE, HALVE SIMPLEX ABOUT V(MISMPX0690
C SMP X0 69S
IF(FI(N3)=F(MAX)) 194,19,20 SMPXO700C
19 NEW = N3 SMPX07CS
GO 'TO 13 SMPX0710
c SMPX0 715
i REDUCE SIZE OF SIMPLEX SMPX0O720
& SMPX0 725
20 CONTINUE SMPXU 730
DD 23 1I=1.N2) SMPX(O735
’ IF(I-MIN) 21:23,21 SMPXOC740C
21 DO 22 J=1sN SMPX0745
INX=J+(1-1)%®N SMPX0Q 750
22 VIINX) = ZBEV(INX)+(1e~=2)2V(J+MN) SMPX0755%
F(I) = ERROR((I=1)%N) SMPX0760
23 CONTINUE SMPX0Q 765
e SMPX(GT77C
24 DD A5 I=1,N1 SMPXO775
IF(F(I)eGTaF(MAX))IMAX=1 SMPX0O 780
IF(F(I)eLTeF(MIN)IMIN=T1 SMPXN785
5 CONTINUE SMPXG 790
MM=MIN SMPX0 795
DO 7. I=¥ N1 SMPX0800
IF(IeEQeMAX) GO TO 7 SMPXUB8US
IF(F(I)eGTaF(MM) )MM=1 SMPX0B10
7 ONT INUE : SMPXDEB15
ﬁN:(M!N—l)*N SMPXgaéﬂ
MX=( MAX=1)%®N SMPX0DE825
[ SMPX0830
[ % TEST FOR CONVERGENCE SMPX0 835
¢ : SMPX0 840
ITER=ITER+1 SMP X0 845
IF(ITERCLTNITER) GO TC a1 SMP X0 850
WRITE(IDG6,124) SMPX0 855
WRITEC(ID7+115)(V(I+MN) sI=14N)sF(MIN) SMP X0 860
KOUT=0D SMPX0D 865
RETURN SMPX0 870
c SMPX0O 875
% WRITE PROGRESS OF OPTINISATION EVERY NPRINT ITERATIONS gmg:gggg
41 IF(ITER/NPRINT=(ITER=1)/NPRINTeEQe") GO TO 40 SMPX0 890
WRITE(ID9,112)ITER SMPX0895%
I=MX+1 SMPX0D 200
J=MAX*N SMPX0 Q0S5
WRITE(ID9+119) SMPX0 910
WRITE(ID9+s115)(VIK)K=14J) SMPX0915
WRITE(ID95,104)F( MAX) SMPX0 920
I=MN+1 SMPX0925
J=MIN=N SMP X0 930
WRITE(ID9,120) SMPX( 935
WRITE(IDO,115)(VI(K)sK=14J) SMPX0 G40
WRITE(IO9,105)F(MIN) SMPX0 945
GO TO 43 SMPX(0 950
40 IF(ITER/NPRT=(ITER=1)/NPRTLEQe0)IGN TO 43 SMPX0S55
c WRITE(IDD3106)ITER«FI(MAX)sF(NMNIN) §ug§8828
& CHECK CONVERGENCE EVERY NCFECK ITERATIONS SMPXO G770
o SMPX0 975
43 IFC(ITER/NCFHECK=(ITER=1 )/NCFECK«EQe?2) GO TO 3 SMPX(0SGB0
IF(F(MIN)elLEFMIN) GO 10 26 SMPXN<C8s
C SMPX(0 990
& CONVERGENCE IF ABS«(FM2X=-FMIN) LESS THAN ABS+(EPS1 %= FMIN) SMP X0 995
C SMPX1000
IF(F(MAX)=F(MIN) «GTSAEBS(EPSI®F(MIN)))GO TO 3 SMP X1 005
C SMPX1C10D
£ CONVERGENCE IF ABSe(VMAX=VMIN) LESS THAN ABS<(EPS1 %= VMIN) SMPX1015
C SMPX1020
DO 299 I=1,4N SMPX1025
IF(ABS(V(I+MX)=V(I+MN) )eGT«ABSI(EPS1=V(I+MN)))GDO TO 3 SMPX1030
99 CONT INUE SMPX 1035
26 WRITE(IDG6+,117) SMPX10C40
44 WRITE(IG64,112)ITER SMPX1C45
WRITE(ID7:115)(V(I+MN) sI=14N)eF(MIN) SMPX1050
WRITE(ID6,121) SMPX105%
KOUT=1 SMPX1C60
I1I0UT1=1 SMPX106S5
RETURN SMPX1070
. END SMPX1075
SUBROUTINE RESULT(NPTS sMNySMAXsRMAX s ZMAX s VMAX s TETAsXsY s2Z) RSLTOCOS
COMMON/CUNST/PIE;DEG FI2,INTL RSLTOC10O
Y=De RSLTOO1S
Z2=0ae RSLTOO20
Yoo o RSLT0025
SMAX=04 RSLTOO30
RMAX=0, RSLTOC 35
ZMAX=0, RSLTUC 40
VMAX=0e RSLTUCAS
CALL QUP({MN) RSLTCCS0O
DO ,1 I=1,NPTS RSLTOOS5S5
CALL PUP(IsSsReY41) RSLTOO60
IF(ABS{(SMAX)e LT ABS(S) ISMAX=S RSLTQO0ES
IF(ABS(RMAX)eLTeABS(R) JRMAX= RSLTOC 70
IF(ABS(ZMAX)o LT ABS(Y4 1))ZNAX=Y4] RSLTOOUT7S
X2=5S&S§ RSLTOLOS80
Y2 =R%R RSLTQO8S
22=Y41%Y4] RSLTOCC 90
V=SQRT(X2+Y2) RSLTCO09S
IF(VelLTeVMAX)GO TD 2 RSLTOC100
VMAX=V RSLTO10S5
XS=S RSLTO110
YS=R RSLTU11S
2 X=X+X2 RSLTO120
Y=Y4+Y2 RSLTD12S
1 Z=22+2 RSLTC130
X=SQRT(X)/NPTS RSLTN135
Y=SQRTAY ) /NPTS RSLTO 140
Z SQRT%Z)/NPTS RSLTG 145
TETA=ATAN2(YSs XS) RSLTO150
RETURN RSLTO155
END RSLTO160
FUNCTION EQUA(A.B'C'D’E!p'FOG'HORI!AMI'AI'GI) EQUAQOCS
C SEGMENTAL COUNTERWEIGHT EQUACODL1C
COMMON/CONST/PIE'DEGsP 12,4 INTL EQUAOCL1S
PIH=05%PIE EQUAQCO 20
ciZaduiE) EQUABE3R
S2=2+D%S1%C1 EQUACC 35
C2=1 ¢ =2 ,0ES12S1 EQUACD4D
S3=S2%C1 +C2:5S1 EQUACTC 45
C3=C2%C1-S2%S1 EQUALL S0
S4=2,04522C2 EQUADOSS
AA=ARA EQUACC 6D
AJ=FRAARG EQUAOL 65
ANG=P[E~-C EQUACQO70
IF(CeGTePIH)GO TO 8 EQUACOT7S
AK=AJEAAT (ANGE (1 o0 +0e SEC2) 40 ¢ 75%S52) EQUAOC 80
E=AJ% (ANG+0 «5%S52) EQUADOES
D=AJ%RAZ( ANGH#CLl+0 ¢75%S1453/12¢0) EQUAL 090
GO TO 4 EQUAQO0S9S
8 X=1e0/640 EQUAO 100
U=De2 EQUAGC10S
=0 QUAD1L110
50238y EQUAB11S
Z2Z=Z2U%2Z¥% Z EQUAU 120
AK=AJEAAR (D ¢ STANGH+(X=27=0 252U ) ES24+(X=0 52 ZU+2, 022 ) %20 e 25%S4) EQUAQ125
E=AJE(ANGH+ (D eS5=2U)%S2) EQUAC 130
D=AJRAE ((2s04ZU)2S120 4Z2S+4 (308 ZU=2,0)%S3/12.0) EQUA0 135
4 IF(DeGEe0e0)GO TO 1 EQUAO 140
D==D EQUAG145
=B+PIE EQUAO 150
1 IF(B8eLEePI2)GO TO: 2 EQUAG 155
B=B-PI12 EQUAD 160
GO TO 1 EQUAQ 165
2 IF(BeGEeDeD)IGO TO 3 EQUAO170
B=B8+P12 EQUAD175
GO T 2 EQuUAO 180
A EQUA0185
lF(INTL.EQoO)GO T0 7 EQUAO0190
P=G1 EQUAG 195
D=AMI#®RI EQUAO 200
E=AMI EQUAC205
AK=A1 EQUAD210
GO TD 9 EQUAD 215
7 EH=AMI®RI EQUAD 220
AH=EH#*¥COS(GI)+D*COS(B) EQUAG 225
BH=EH®SIN(GI )+D#®SIN(3) EQUAD230
E=E+AM] . EQUAN 235
IF(AHWNE 0 N e DRsBHeNEe e )GD TO S EQUAD 240
B=0. : EQUAD 245
D206 % EQUAG 250
GO TO 6 EQUAL 255
5 P=ATANZ2(B8Hs AH) EQUAD 260
D=SQART(BHEBH+AH" AH) EQUAD2€ES5
6 AK=AK+AI EQUAC 270
9 EQUA=AK EQUA0275
RETURN EQUAQ 280
END EQUAD 285
SUBROUTINE OQUTPUT OTPTOOCS
COMMON/DEVICE/ 101,I02,IC3,104,105,106,107, 108,109 OTPTCO10
COMMON/FUNC/ F(30)+MNsNMIN OTPTOO1S
OMMON/TITLE/ZK B ) PT
EOMMDN/ZDUhTé/vaERégyAM3.RR3.AI30AM4gRR4’AI4oGG2oGG3,GG4 8¥PT885%
COMMON/CONST/PIEZsDEG,P I2, INTL OTPTCO30
COMMONZAPEXYZ V(1000) 4N «KOUT OTPTGO 35
B&M?g?lquxITITLE(6)0PAF(2O) 8{3;8{32
181 PAR(I)=Vv(I+MN) OTPTOCSC
WRITE(IDH288)F(MIN) g OTPTOUSS
288 FORMAT(1IH ,//730X," FINAL MINe ERROR VALUE = *,G14,67/720X, OTPTOO60
1* COUNTERWEIGHT PARAMEIERS REQUIRED FOR DYNAMI SYNTHESIS °* OTPTOCES
1/7/710Xs"' COUNTERWEIGHT RADII '+8X,*' ANGULAR OFFSET ',8Xs OTPTOC70
1*SEGMENTAL HEIGHT ' ,8X+' SEGMENTAL ANGLE") OTPTOL 7S5
DD 289 1I=1,3 OTPTOC 80
K‘(I 1)5341 OTPTLO8S
J=K+1 OTPTUC 90
L=K+2 OTPTOC 9SS
M=(T1=- 1)(2+1 OTPTO100
LM=M OTPTO1CS
PAR(J) ANG(PAR(J)) OTPTO110
HE= PAR(K)‘(COS(PA (L))+1.0) OTPTO115
PAR(L)=ANG(P (L)) OTPTO120
289 WRITE(IOG;?QO) ITLE(M)SKTITLE(LM) sPAR(K)sPAR(J) sHE,PAR(L) OTPTO125
290 FDRMAT(1H o2A405X9G!4o 210X 3Gl4e64310X9G14066310X3G1466) OTPTO130
CALL QUP(MN) 0TPT0135
WR
&81IRNE08e352) grhre1asd
GG3=ANG(GG3) OTPTO150C
GGa=ANG(GG4) ODTPTO155
292 FORMAT(1IH J/7/" eBe MCMENTS OF MASS AND INERTIA ARE ABOUT JOINTS'OTPTO160
1,' AND NOT THF CENTRES F GRAVITY"* DTPTO165
197/7/717X+"MASS " * 34Xe* MCMENT OF MASS? OTPTOQ170
B ANGULAR OFFSET'-IX. MCMENT OF INERTIA ') OTPTO175
WRITE(INDG6+291 )KTITLE(1 )+KTITLE(2) s AM2,RR2, 2 OTPTO18
HRX¥E{ID%:§ })KTITLE§3) KTITLE‘4"AM3’RQ3ogg3’AI3 OTPTO*Bg
1+sKTITLE(S) oKTITLE(A)s AN, RR4,GG4,A14 OTPTO190
9 F T “4 Xe4 P
291 Rg?UéN(lH s 2A435X44G1546) 8¥P¥8£88
END OTPTO205
FUNCTION AN%(A) ANSSO?S
COMMON/CONST/PIEsDEGsP I2s INTL ANGOO10
2 IF(A«GTe0e)GD TO 1 ANGOO15
A=A+PI2 ANGU O 26
GO TD 2 ANGOD25
1 IF(A«LT.PI2)GO TO 3 ANGU Q30
A=A-P12 ANGO O 35
GO TO 1 ANGOC4O
3 A=A=2DEG ANGLOAS
ANG=A ANGO OS50
RE TURN ANGOL 55
END ANGOC 60
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C MULTIPLE ENHEANCEVMENT OF DYNAMICS VIA INERTIAL CHANGES(MEDIC NAINOOOS
C MEDICICCUNTERWEIGFT SYNTHESIS PROCRAM FCR FOUR AND SIX BAR LINKAGES MAINCC10
C PROGRAM B MAINQCCQCL1S
C NAINOO20
INPLICIT REAL#*8(A=-K,0-2Z) NAINCC2S
DIMENSICN ITITLE(18),ISTCR(20) MAINOC30
COMMON/ZKINZINVIsINV2, TH(542+5) +S(542:5) +C(542 +5) s W(582 +5) sW1l sSTH MAINOO 35
1y ALP(542+5)0AJ(542:5)sAL(10)sSINE2,COSE24SINE3,COSE3+SINB3,C05B3 MAINOO4O
COCMNCN/CONTRL/NPTS s ILINKSILCCIoNPLCTS 9 IKs JXe IQe IJJs IVARSINPTSISW MAINCCAS
1y ISETsISYNSIDEVsIKKSIBALSINMOM,ITORQ,IDOT sMCNITRs IQUT 3 JXXy IDMSP, IANMAINOOSO
COMMCN/PARAM/ AM1 s AM2y AM 3, AMEZAMSELAT 2,A1 3sAT1E4AL S NAINOOSS
13Rl sR2 sR3 4sF6 3 FSy RM]1 yRM2 sRM3 4, RM6sRMS5,G143C29G3:,GELGS MAINCC60
13AK]1 JAK23AK3 3AKE  AKSy AKE 4 AS2 3 AS3 3 AS4 4, ASS 3 ASH MAINCOGS
ls DELT 2+ DELT3sDE_T4sDELTSWDELTE NAINOO7O
CCMNCN/TRN/AANL1y AAN2y APAM3, AAMEs AAMS, AAT2,AAI3,AALIELAALS NAINCC7S
1+sRR1 sRR24sRR3 s RR6 + RRS s FRNM1 sFRM2 s RRNM3 sRRM5 3 RRM5 43 CG1 43 CC2,CGC3,GG64 GGS MAINOOBO
1y AAK 1 s AAK 23AAK3,AAK4, AAKS yAAKEsAAS2,AAS3,AASE ,AASS5 4 AASS NAINOOBS
1» ADELT2,APELT 3,ADELT4,ADELTSsADELTE MAINOO9O
CCMNCECN/FORCE/Z ZX(552 98 )2 ZY (55248 )s X (55248)+sDY(552, 8)s TOR(E52,8) MAINQC9S
1, GRAV,FDEG(7) + XDEG s YDEG sADEG s TDEG sHCLD sAERR, ISRT MAINO 100
COMMCN/STORE/Z/AM(40)sR(40)+sG(40)sAT(40) JAK(ED) yAS(60) 4DELTI(60) MAINO105
CCMMNCN/CONST/ FIEZPIE2 sRALCLCECPY MAINC110
COMMCN/SYNTH/ZFP(7) »ITP(7) +KV(25,35) MAINOQ115
NAMEL IST /MNZTRL/ ILINKsIOUTsISYNSILOCIZINPT MAINO120
1+ IGRAV NAINC12S
1 ZILINKG6/SFPFEED sAL1 sAL2 AL AL2EB+AL2 (s AL3A, AL3E, AL3C,ALS MAINO130
1y ALSsALGEsAMLIsR13G13AMZ,R2+sG2+sA12:sAM33R3+G3,AI3,AM6,R5 MNAINO 135
12 G645 AI6E vAM5.RS!G5tAIS.AK1.AK2. AK 33 AK 43 AKS s AKEsAS23,AS33AS4,AS5,AS6 NAINO140
1+DELT2.CELT3sDELT4S JDELTS +CELT6E MAINOQC 145
1 ZILINKA4/SPEZD +ALL1 JAL2 yAL3sAL43AN] sR1 3G1 sAN2 ,R2 3G2,A12 NAINO 150
1ANM3s R34 C3+sAI39AK 1y AK23AK33,ASZ24AS3,DELT2,DELT3 NAINO155
1 /ADLNK/ADN1, ACR1 3 ADC1 s ACM2 4, ADR23ADG2,ADI2s ACM3 MAINC160
1, ADR3,ADG3,ADI 3+ ADM6,ADRG sADG6 s ADIB s ADMS , ADRS 4y ADGS 4, ADIS MAINO 165
19 ADK 1y ACK 23 ADK 3y ADK 4y ADKSsADKESADS2+ADS3,ADS4,ADS5,ADSHE MAINO170
1sADELT2sADELT3ADELT4 sACELTSsADELTS MAINO17S
SPEED=9.549320 MAINO 180
P IE=4 ,0CO *DAT AN( 1 .,000) NAINO 18 S
PIE2=PIE%2.,0D0 MAINO190
PY¥=0,6CCS9SODO%RPIE2 MAINO 195
RAD=PIE/1.8D2 NAINO20O
DEG=180/P1E MAINCZ0S
INVI=1 MAINQZ10
INV2=1 NAINO21S
NPTS=361 NAINC220
I SwW=1 MAINOQZ2S
C 1JJ IS ASSOCIATED WITH ADDED INERTIA ARRAYS MAINO 230
C IKK IS ASSOCIATED WITH THE VERTICIES IN SIMPLE X MAINO235
AN1=0.0C0 MAINCZ40
AM2=C. CDO MAINQZ4S
AM3=0 .0DO NAINO250
ANG =0 ,0CO MAINCZ2ES
AM5=C. CDO MAINOZ60
R1=0.CDC NAINO 265
R2=0 00O NAINO270
R3=C«.CDO MAINCEZ7S
RE=0.CDC MAINO 280
RS=0 .00D0 NAINO28S
G1=0.000 MAINCZ90
52=C.(CDC MAINCZ95
G3=0.CDO MAINO 300
G6=0 .0CO0 NMAINCZO0ES
G5=C.CDC MAINOZ10
AlI2=C.CDO NAINO 315
Al3=0.,0CO NAINO320
Al6=0.0C0 NAINCZ2S
AIS=C.CDO MAINO330
AK1=0 .0DO AIN0335
AK2 =0 «.0CO AINC340
AK3=Ce. CDO MAIN0345
AK4=C .0D0O NMAINO 350
AK5=0 ,0CO NAI NO 355
AK6=C.CCO MAINCZ60
AS2=C.CDO MAINO 365
AS3=0,.,0CO0 NMAINO370
AS4 =0.0C0 MAINCZ7S
ASS=0.CDO MAINOZ80
AS6=0 .,0D0 NAINO 385
DELT2=0 .0C0 NAINCZ90
DELT3=C.0DO MAINQCZ9S
DELT4=C.0DC NAINO 40O
DELTS=0.0C0 NAINO4OS
DELT6=C«0CO MAINC410
213 “TORMATI(//740Xs "% NO SPRINGS %xx%x¢) MAINO415S
214 FORMAT (30X 33( "%k *")/30X, ** SPRING RATES AND PHASE ANGLES %**'/30X, NAINO420
133("%%)/15Xs* AR2=1'3G14 464" DELT2="9G18¢69" AR3I=",G14,.6 MAINCA42S
1* DELT3=" ,G14,6) MAINC430
215 FORMAT( 15Xy ' AR4=",G14.6+" DELTA4=',G14.6+" ARS=' ;G184 .6," DELTS=", NAINO43S
lGlQoG/lSXo' ARE="'"3,G14 64 DELTE="'4C14,.6) NAINO 440
216 FORMAT( //36X+23("%* )/36X+'% SFRING STIFFNESSESS *'/36X:23("%1) MAINOA44E
1/20X, * AS2= aGlQoG;' AS3=1',G14,¢€) NAINO 450
217 FORMAT (15X, ASE4= "3 Gl4.69 ' ASE=",G14.6+" ASE="'9G14,.6) NAI ND455
ILINK=C NAINC460
ILOCI= MAINQ46S
ICUT= NAINO470
ISYN=0 NAINC47S
IDAMP=C MAINOC480
ISPRNG=0 NAINO4BS
ICOT=1 NMAINO 490
INPT=C MAINO4SS
IGRAV=0 MAINOSOO
READ (S, 100 )(ITITLE(I)sI=1,18) NAINOSOS
100 FCRMNAT (18 A4) MAINCE10
WRI TE(6+103)(ITITLE(I)+1I=1,18) MAINOE1L1S
103 FORMAT( 20X 74( "% %) /20Xy "% %, 18BAG," %" /20X474 (%)) NAINOS520
READ (S s MNCTRL ) NAINCE2S
200 “TORMATIL ///740X o Hkkkkkkkkkkkk */40Xs" X*INPUT CATA %%/ MAINQE30
140Xy * FA%AdRkBhkkyk 1 //3GX,1E("% ) /39Xe"% LINK LENGTHS %'/ MAINOS35
139X+ 16 (*%* )/ ) MNAI NOS40
201 FCRMNAT(4Xs+s* LINK L1= *3C14.65* LINK L2A= ',C14.6, MAINOE4S
1* LINK L2B= * 3G14.,65* LINK L2C= *,Gl4,.6/ MAINOSSO0
14X, * LINK L3A= *, G146y * LINK L3B= *,G14.6, NAINOSSS
1* LINK L3C= * ,Cl4.6/74Xs* LINK L4= '",G14,.6, MAINCEG60
1* LINK LS= *,G14.6+* LINK L6= * 3G14 5/720X +*SPEED=", MAINOQOEES
1G14 46+ ' RaPaMa*/ /) NAINOS70
202 FCRNAT (4X +* CRANK L1=1',C14.6, NAINCET?S
1* COUPLER L2=" sG14+.6+*' RCCKER L3="4Cl4 5 MAINOEBO
1* FRAME _4=%,G14.€6/20Xy '"SPEED="3G14e643" RePeM*"//) NAINOSES
205 FORMAT (//34Xs 30( "% %)/ 34X, ** LINKAGE INERTIA PARAMETERS *%* /34X, NAI NOS90
13C("%* ) /EX " LINK® 413X s* MASS*" ,11Xs* RACIAL CO-0ORD"'y EXs MAINCESE
1'* ANGULAR OFF SET* s7Xe' M OF INERTIAY) MAINOG&0O
-
209 FORMAT (5Xs 145Xy 4(6Xs GC14,.6)) NAINOGKOS
210 FCRNAT(//7/35X 26 (* %" ) /35X +"% CANPINC COEFFICIENTS % MAINCEL1O
1/35X024('*')//20Xo ACI‘ * 3Cl446 MAINO615S
1* AC2= ', G14.,€,? AC3- "9G14.€) NMAINOGK20O
211 FCORNMAT (20X +* AC4= *,G14 649" ACS= '3C14.6,"' ACE= ',G14.6/7) NAINCE2S
206 TORMATC // /739X oWk kkkokkkkkkkfkokiokki? /39X, MAINQE3OQ
1"% DAMP ING RATIOS *'/39X, MAINOG635
1 kA AR AR R AR EkE %Y/ /20X, ' AKLI= ',Gl4.6, NAI NO6 40
1" AK2= % 4Cl4.,6,' AK3= * 4,G14.6) MAINOQGE4SS
207 FORMAT( 20X AKA= ",G514.,64+" AKS= ' ,G14,6,' AKE= '"4,G14 .56//) MAINO 650
212 FORMAT (/Z740X, *4% NO DAMPING %x%1') NAINOBSS
MAINCEGO
(€ e e o e o e oo o o ok ok sk ool o R R o ok ok ok el ok ok ok KR Kok R R R R R R R MAIN OE6S
c NAINOG670
C NPTS= PCINTS CF EVALUAT ION CURING SYNTHESIS NAINCETS
C ILINK=0 SI x=-BAR LINKAGE MAINQCESBO
ok 1=FOUR-BAR L INKAGE NMAINOG685S
C ICUT= 0 INPUT DATA WRITTEN OUT NAI NO690
A =1 WRITTING OF INPUT CATA SUPRESSEC MAINOCESS
C ISYN NDe OF SYNTHESIS RUNS MAINO700
C IPLOT= NUMBER OF SETS OF GRAPHS TO BE PLOTTED NAINO705
4 (NUST INCLUDE CRIGINAL L INKACE IF REQUESTEDs IE IUNBAL=C) MAIN710
C INPT= NUMBER CF SETS CF ACDEC INERTIA MAINO71S
C TO BE READ 1IN NAINO720
C IGRAV 0= CRAVITY SET TC ZEROC NAINC72S
[ 4 1= GRAVITY SET TC 9.80665 METRES/SEC/SEC MAINO730
C 2= GRAVITY SET TO 32. 174 FEET/SEC/SEC NAINO735
C NAINO740
e nImnmmmmM MM MM I I MAINQ745
c MAINO750
IAN=0 NAINO755
IF(ILINKeNES«O)COTC12 MAINO760
READ(S,I_INK6) MAINO765
AL(2 )=AL2C NAINO770
AL(3)=AL3C MAINC77S
AL({ 4)=AL4 MAINO780
AL(S )=AL2A MAINO78S
AL(6 )=ALS NAINGCT790
AL(7)=ALS5 MAINO79S
AL( 8 )=AL 3B NAINOBOO
AL(9 )=AL2B NAI NOBOS
AL(1C)=AL3A MAINOQCE1L1O
GOTO13 MAINOB81S
12 READ(Ss ILINK4) NMAINOB20O
AL(2)=AL2 MAINOB25
AL(4)=AL4 NAINOB830
AL(3)=AL3 MAINCE3S
13 AL({1)=AL1 MAINCE4OQ
WI=SPEED*PIE/ Z.0D 1 NAINOB4S
STR1 =AK1+AK2+AK3 +AK4+ K 5+ AKE NAINCESO
STR2=AS2+AS3+AS4+ AS5+ AS6 MAINOESS
IF(IOLTEQ1)GOTOE NAINOBGO
WRITE(6,200) NAINOBES
IF(ILINKSECGCO)IWRITE(H6 4201 JAL(1)sAL(S)sAL(9)sAL(2Z) MAINCE7O
1o ALT1C) sAL(8) JAL(3) sAL(4) JAL(7)sAL(6) ,SPEED MAINQO8B7S
IF(ILINK<EQe1)IWRITE(6+5202)AL(1)AL(2)AL(3)sAL(4) SPEED NAINOBSO
WRITE (6 4205) MAINCESBS
I=1 MAINCESO
WRITE(6,209)1 sAM1,R1,G1 MAINOB89S
I=2 NAI NOGQOO
J=3 MAINOSOS
WRITE(6+208) 1 ,AM2,R2,G2 ,A12 MAINO910
WRITE(6,209)JysAM3,R3, C3,A1I3 NAINO91S5
IF(ILINKeEGa.1 )GOTC23 MAINCS20
I=5 MAINOS2S
J=6 NAINO930
WRITE (6 5209 )] s AMS5,R5, C5,A15 NAINCS3S
WRI TE(6 :209) JsAM6 ;R6 4G5 4A16 MAINOS40
23 IF(STR1.NE.0.0)30T025 NAINO94S
WRITE(6+212) NAI NO950
IDAMF=1 MAINOSGSS
GOTOE MAINO960
25 WRITE(6,206)AK 1y AK2,AK3 NAINO96S
IF(ILINKSEGCD JWRITE (6,207 JAKG 4, AKSy AK6E MAINCS70
8 IF(ILINKesEGs1)GOTC3 MAINOS7S
RIME=AME ¥ 6 MAINO9BO
RN5 = ANS ¥R5 NAINCS8S
GE=G6EXRAD MAINCS90
GE=GS*RAD NAINO99S
ETA2=AL (2 )*A_ (2) +AL (S )*AL(S)=AL(9)*A_(9) NAIN10OOO
CCSE2=ETA2/(2 0% AL (2)*AL(5)) NMAIN1COS
SINE2=DSART(1.0D0-COSE2%CCSE?2) MAIN1010
ETA3=AL(8)*A_(8)+AL(3)*AL(Z2)-AL(1C)*AL(10) MAIN1O15
CCSE3=ETA3/(2 0% AL (3)%AL(8)) MAIN1C20
SINE 3=DSQRT(1.0D0~-CCSE3%*CCSE3) MAIN 1025
S INB3=AL( 8)%S1INZ 3/AL( 10) NAIN1030
COSE3=(AL(10)*AL (10 )+ AL (3)*AL (3)=AL(B)FAL(E))/(2.CDCXAL( 10)*AL(3))NAINIC3S
3 RM1I=R1%AM] MAIN1C40
RM2=R Z2%AM 2 NAIN104S
RM3=R3%AM3 NAIN10O050
G1=G1%2RAD MAIN1CSS
G2=G 2%RAD MAIN1060
G3=G3*RAD NAIN10O6S
GRAV=0.,0D0 MAINL1C70
IFCIGRAV.EQe0)GOTC35 MAIN1C7S
1ZZ2=1 NMAIN10BO
IF(ICRAV.CT D )GTO36 NAI N1085
IGRAV==-IGRAV MAIN1C90
122=-1 MAIN1095
36 IF(ICRAV «EQel JGRAV=G,EOQ0E6EDC NAINI10OO
IF(IGRAV.EGe2 JGCRAV=32 .174CO0 MAIN110S
GRAV=IZZ%GRAV MAIN1110
35 IK=5 -NAIN1115
JX=6 NAIN1120
IF(ILINK.EQC.0)GOTC17 MAIN1125
JX=3 MAIN1130
IK=3 NAIN1135
17 1J4J=0 MAIN1140
JIXX=0 MAIN1145S
I KK=0 MAIN11S0O
IB=0 MAIN 1155
DO 1 I=14NPTS MAIN11560
1 TH(I,1)=(1I-1)%*RAD NAIN116S
CALL KINSCL(O) MAIN1170
IDMSP=0 MAIN1175
CALL CYNMIC(=1,0) NAIN118O
VWRK=(C.CDO MAIN118S
WKl=C. CDO MAIN1190
WK2=0 .0D0 NAIN1195
WK3=0 .0C0 NAIN120O
WK4=Ca. 0DO MAIN1Z20S
WKS5=0 .0D0 MAIN1210
WKE =0 «0CO NAIN1IZ21S
WE2=C.CDO MAIN1Z220
WS3=C.0DO NAIN1225
WS4=0 ,0CO MAINLI230
WS5=0.0C0 MAIN1Z235
WEE=C. CDO MAIN1240
MPTS=NPTS5~-1 MAIN1245
DC 20 I=14MPTS MAIN1250
I12=1+1 MAIN 1255
THI=TH( I, 1) NAIN1260
THE11=TH(I2,1) NAI N1265
TH2=TH(I +2) MAIN1Z270
TH21=TH(I 2,2) MAIN1275
TH3=TH(I,+3) MAIN1Z80
TH31=TH(I 2 +:3) MAIN128S
AX=(W(I2,2)+W (Is 2)=W1=W1)*0,5D0 NAIN1290
WKL =WK1 +AX*(THE21=THI11=-TKE24TF1) NAIN129S
AX=S(W(I2:3)+WII+3)=w(I2,42)=-W(I+2))%0.5C0 MAIN 1300
AY=( TH314TH3- TH21~-TH2)* 0, ESDC4+DELT2 MAIN1305S
WK2=WK2 +AX¥(T F31=TH21=TH34THrZ) MAIN1310
WE2=WE2+DAES(AYX(TH31-TE3+4TFH2~-TH21)) MAIN131S
AX=(W(I2s3)+W(Is+s3))%0.5D0 MAIN1320
AY= (THE31+TFE3)*0.5DO+DEL T3 MAINL1 325
WKI=WK3+AX%(TF31 -THK3) MAIN1330
WE3=wS3+DABS(AY® (TH31~-TH3)) MAIN1323S
IF(ILINK<EQe«1)GDTO20 ! NAIN1340
THEHE=TE(I+4) NAINL1Z4S
TH61=TH(I 2 +4) MAIN 1350
THS=TH( 1, 5) NAIN1355
TES1=TH(I2+:5) NMAIN1 3560
AX=(W(IZ2:,5)4+W(1+S5S)=n(1I24+2)=W(1+s2))%0.5C0 MAIN136S
AY=(THS 1+ THS=- TH2~TH21 )% 0. SDO+DELT4 MAIN1370
WKA=WKA4+AX2(TFES1I=-THZ21=THS+TE2) NAIN1375
WSa =WSA+DAES ( AYX (THES1 =-THFS54TF2-TF21)) MAIN1380
AX=(W(I2:48)4W(Is4)=n(I25)=w(I:5))%0.5C0 MAIN 1385
AY=(THE14TH6~-THS51-THS)* 0es SDO+DEL TS MAIN1390
WKS =WKS 4AX % (T F61 =THS1=THE6+4TFS) NAI N1 3295
WES=WESH+DABS(AYX(TH6]1 -TH6~-TFES514THS) ) MAIN1400
AX=(W(IZ2s3)+W(Is3)=-(I2+4)-w(I+4))%C.5D0 NAIN140S
AY= (TE314+TFE3=THS6 1=-TH6 )%0.SDO+DELTE NAIN1410
WKE=WKE6+AX%R(TE3]1 =TH61=TE34TF6 ) MAIN141S
WSE=WSE+DABS(AYE( TH31=-TH3+ TH6~-TH51) ) MAIN1420
20 VWRK=VWRK+DABS(TOR(Is 1)) NAIN1425
VWRK=VWRK*FEAD MAIN1430
AKLI=AK1%2VWRK/ WK1 MAIN 1435
AK2=AK 2 *VWRK /WK2 NAIN1440
AK3=AK3%2VWRK/ WK3 NAIN144S
IFCILINKS.EG.]1 )GOTC21 - MAIN1450
AK 4=AK 4 3VWRK / WK4 NAIN1455
AKS= AKS*VWRK /WK5 NMAI N1 460
AKE6=AKERXVWRK/ WK6 MAIN1465S
21 IF(ICUT«ZEG.1)GOTO31 MAIN1470
IF(IDAMP.EQ.1)GTO32 NMAIN1475
WRITE (6 +210)AK1s AK2,4 AK3 MAIN1480
IF(ILINKeEQeO) WRITE (64211 ) AK4 4 AKS 4 AKS MAIN 1485
32 IF(STR2..VE.0.CDO0)GOTOZ7 MAIN1430
WRITE(6+213) NAIN149S
I SPRNG=1 MAIN1E0O
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GOTOoZ2 MAIN1505
WRITE(6+214)AS2y DELT24AS3,DELT2 MAIN1IS10
IF(ILINKSECGCeO)IWRITE(S 4215 )AS4 yDELT443ASSsCELTSe ASEs DELTE MAIN1E1S
AS2=AS2%VWRK /WS2 MAIN1520
AS3= AS3AVWRK/WS3 MAIN1525
IF(ILINKeECe1)CGOTC30 MAIN1E30
AS4=AS4kVWRK/ WS4 MAIN 1535
ASS5=ASS*VWRK/ WSS MAIN1540
AS6E= ASH XVWRK/ WS6 MAIN1E4S
IF(IOLTEQGe1)CGCTO22 MAIN1E50
WRITE(6+216)AS2,A%3 MAIN 1555
IF(ILINK<EQeOIWRITE(H+217)AS4,AS5,AS6 NAIN1S60
IF(INFT.EC.0) CCTOG MAIN1E565
DO S I=1,INPT MAIN1570
ISTOR(1+41JJ)=1 MAIN1575
ISTCR(2+1JJ)=2 MAIN1E80
I STOR(3+1JJ) =3 MAIN 1585
ADM1=0,0D MAIN1590
ADM2=0 .0DO MAINL1E9S
ADM3=C. (DO MAIN1€QO
ADME=Ce CD O MAIN 1605
ADMS5=0 .0DO NMAIN1610
ADR1=0.CDO MAIN1E€E1S
ADR2=Ce CDO MAIN1620
ADR3=0.0D0 MAIN1625
ADR6=0.0D0 MAIN1E30
ADRS=Ce CDO MAIN 1€35
ADG1=0.0D0 MAIN1640
ADG2=0 .0D0 NAIN1E€4S
ADG3=(C.0DO MAIN1€50
ADGE=Ce CDO MAIN 1655
ADGS=0.0D0 NAIN1660
ADI2=0.0D0 MAIN1€E6ES
ADI3=0.0D0 NMAIN1670
ADI6 =0 .0D0 NAINL1ET7S
ADIS=Ce CDO MAIN 1€80
ADK 1=C.CDC MAIN168S
ADK2=0 .0DO NAIN1690
ADK3=C.CDO MAIN1E9S
ADK 4=C. CDO MAIN1700
ADK5=0,0D0 MAIN1705
ADK6 =0 .0 DO MAIN1710
ADS2=C. CDO MAIN1718
ADS3=C.0DO MAIN1720
ADS4=0 .0DO MAIN1725
ADS5=C.CDO MAIN1730
ADSE=C.CDO NMAIN1735
ADELT2=0.,0C0 NAIN1740
ADELT3=C.0CO MAIN1745
ADELTA4=C. CDO MAIN1750
ADELTS=0.0DO NMAIN1755
ACELT6=0.0CO NAIN1760
READ (5 sADLNK) MAIN 1765
DO 15 KSS=1,5 MAIN1770
KV(KSS+1JJs1)=0 NAINLT775
IF(ADN]1 «eECe0e0DO)IKVI(1 41JJ,s1)=2 MAIN1780
IF(ADM24ZQe 0s CDO) KV(241 JJ 1) =2 MAIN1785
IF(ACM3 cEQe0«CDOIKV(34IJJs1)=2 NAIN1790
AN(1+1IJJ)=ADM1 MAIN1795
AM( 2+1 JJ) =ADM2 MAIN 1800
AM(341JJ)=ADMZ MAIN180S
R(1+IJJ)=ADR1 MAINL1ELO
R(2+1 JJ) =ADR2 MAIN 1€1S
R(3+41JJ)=ADR3 MAIN1820
G(1+1JJ)=ADG1 MAIN1825
G(2+41JJ)=ADG2 MAIN1E30
G(341JJ)=ADG3 MAIN 1835
AI(2+41JJ)=ADIZ MAIN1840
AI(3+41JJ)=ADI3 NMAIN1E4S
STR1=ADKI+ADKZ2+ADK3+ACK4+ 2ADKS +ALKSE MAIN 1E50
STR2=ADS2+ADS Z+AD S4+ADSS+AD Sé€ MAIN1855
AK({1 +JXX)=ADK1*VWRK/WK 1 NAINL1EBO
AK( 2+ JXX) =ADK2%XVWRK/WK2 MAIN1E6S
AK( 34JXX)=ADK 3%XVWRK/WK3 NAIN1870
AS (24JUXX )=ADS2*%VWRK /WS2 MAINIB7S5
AS(3+JXX)=ADS3%VWRK/WS3 MAIN1EBO
DELT( 2+ JXX)=ADEL T2%RAC MAIN1E85
DELT( 34JXX)=ADE_T3%RAD MAIN1890
IF(ILINKe.EGe1)GOTC10 MAIN1ESS
I STOR(4+1 JJ) =5 MAIN 1GC0
ISTOR(541JJ)=6€ MAIN1905
IF(ACME «EQ 40 «ODD IKV(S+41JJs1)=2 MAIN1G10
IF{ADNS5eCQe0+0D0)KV(4+I JJ,y1)=2 MAIN1G1E
AM{S41JJ)=ADME MAIN1920
AM(4+1JJ)=ADVS NAIN1925
R(5+I1JJ)=ADR6 MAIN1G30
R(4+1 JJ) =ADRS MAIN1S35
G(541JJ)=ADG6 NAIN1940
G(a+1JJ)=ACCS MAIN1G4S
AI(5+41 JJ) =ADI 6 MAIN 1950
AI(4+41JJ)=ADIE MAIN1955
AK (4 +JXX )=ADK 4 ¥V WRK /WK & MAIN1960
AK(5+JXX) =ADKSRVWRK/WKS MAIN1965S
AK( 6+ JXX) =ADK EXVWRK/WK6 MAIN 1970
AS(4+4JXX)=ADS 4*VWRK /WS4 NMAIN19O75
AS(5+JXX)=ADSS®VWRK/WS5 MAIN1S80O
AS(E+ IXX) =ADSEXVWRK/WSH MAIN 1685
DELT(44+4JXX)=ADEL T4%RAD MAIN1990
DELT(S+JXX)=ADEL TS*RAD MAIN1995
DELT (64JXX)=ADE_T6*RAD NAIN2000
IF(ICUT.EGel)GCTO9 MAINZ2COS
WRITE(6,208)1 MAIN2010
IF(KVI141JJs 1) NE2)WRITE(E+209)ISTOR(1+1 JJ) JAM(1+I1JJ)sR(141JJ)s NAIN2015
16(1+14) MAINZC20
DO 7 . K=24+1K MAIN 2025
IF(KVIK+TIJJs 1) NE«2)WRITE(6+209)ISTCRIK+T1JJ) s AMIK+IJI)sR(K+IJJ)ey MAIN2030
1G(K+IJJ)SAI(K4IDY) MAIN2035
IF(STR1GT«00)GOTO28 NAINZ2C40
WRITE(6,212) MAIN204S
GCTO34 MAIN2050
WRITE (6+206)ACK] 4 ACK2 4 ACK3 NAINZ2CES
IFCILINKeEQGe O)WRITE (64207 ) ACK4 3 ADKS ,ADKS MAIN2060
WRITE(63210)AK(14JXX) JAK( Z4IXX) 4AK( 3+ JXX) MAIN2065
IF(ILINKeEGeD IWRITE(6+3211)AK(44IXX)sAK(S+JXX)sAK( E+IXX) MAIN2C70
IF{STR2.5T« 0. 0DO)GCTO33 MAIN207S
WRITE(6,213) NMAIN20BO
ISPRNG=1 NAI N2085S
GCTOS MAINZ2C90
WRITE(6+214)ADS2 yADELT2 yADS3,ADELT3 MAIN209S
IF(ILINK EQeO IWRITE(6+215)ADS43ADELTA4,ADSE JADELTSsADS6+ADELTE NAIN2100
WRITE(6,216)AS(2+JXX) sAS(34JXX) MAINZ2105
IFC(ILINK:EQe O)WRITE(69217)AS(4+ IXX) sAS(5+ JXX) » AS (6 +JIXX) MAIN2110
DO 6 L=1, IK NAIN2115
IF(KVIL+IJJsl ) eEQ 42 )GCT 06 MAIN2120
SIL+I JJ)=GIL+ 1 JJ)%®RAD MAINZ2125
CONT INUE MAIN2130
ICMSP=ICANF+ISPRNG NAIN2135
JIXX=JXX+IX MAINZ 140
I1JJ=1JJ+IK MAIN2145
CONT INUE MAIN2150
FORNAT (//25X 43 (" %" )/25X, "% ACDED INERTIA PARAMETERS FOR CURVE *, MAIN2155
11457 %9 /25X ,43("%*)/SXs*LINK?® 314X ' MASS® 411X,* RADIAL CO-DRD'y 6XsMAINZ2160
1* ANGULAR OFFSET 'y 7Xs * M DOF INERTIA") NAIN2165
CONT INUE NAIN2170
IFCISYNeNELO) GCTO11 MAINZ17S
CALL PLTSRT NAIN21B0O
STOP NAIN2185
DG .2& I21'§4X MAINZ190
AS{I+JXX)=0s.0D0 MAINZ2195
DELT(I4+JXX)=0,0D0 MAIN2200
AK({(I+JXX)=0.0CO0 MAINZ205
CALL JSYNTH MAINZZ10
CALL PLTSRT NMAIN221S
STOP NAIN2220
END MAINZZ25
SUNCTION DIFF(ILLsIN) CIFFO00S
IMPLICIT REA_*8(A=Hs0=2Z) CIFF0O010
DIMENSICN FR(5) DIFFCC15
COMMCN/ZKIN/ZINVIZINV23TH(S542 35)+S(542:5)+C(542:5),W(542:5)sW1,STH CIFFQ0C20
19 ALP(542,5)3AJ(542,5) yAL(10),SINE2,COSE2,SINE3,COSE3,SINB3,C0SB3 DIFF0025
COMMCN/STORE/Z/AM(40 )sR(40)+sG(40)s AI(40)+sAK(EQ)AS(60)+DL(60) DIFF0030
COMMCNZAPE X/V(1000)+FF(30) +MARBLEKLOSEV, IVIOL DIFFQC35S
COMMON/VARPAR /VM(250+5) s VLIM(2+75+5) +SENSIV,SENSIT CIFF0040
COMMCN/Z CONTR_ /N2 TSy IL INKs ILOCIsNPLOTSsIKsJIXsIQs1JJsIVARLINPTLISW DIFF0045
1sISETsISYNSIDEVyIKKSsIEALs INCVN, ITORQs IDOTsMONITR,s IOUTsJXXs IDMSP 4 IANDIFFCCS0
COMMON/ZFORCE /X(552+8) s Y(552 48) sDX (552 98) +DY (552,+,8)+sTOR(552,8)s GRAVCIFF0055
19 FDEG(7 )y XCEGys YDEGy ADEGs TDEGs»HOLD sAERR I SRT CIFF0060
CCOCNNCN/SYNTH/Z FP(7 ) ITF(7)sKV(254:5) DIFFCCES
COMMCN/CONST/FIE sPIE2 +RAC sCEG4PY CIFFOC70
COMMON/RAT ID/E X2 ANDsREDUCE » SHRINK s BOUNCE » SNAKE CIFFOO075
1 3SMALLsFMINSNITERsNFRINTsNCFECKsNPRT,NSCAN » ISCAN DIFFCC80
PLIM=1.CDO DIFFQQBS
IF( ISRT.EQ.0)GOTOE CIFF0090
CALL CYNMIC(=1,0) DIFFQ0(095
GOTO € CIFF0 100
K=IN DIFF0105
L=IN DIFFC110
AL4=AL(4 CIFFO115
IAD=IDEV*( IL_-1) CIFF0120
1'2Z=1AD DIFFC125
I Y=1 KK+1 DIFFO0130
IF( ILL e GTISET)I Y=IKK CIFFO135
Y25 TRa12 DIFF0140
DB ¥y ‘1=%1»iK DIFFC14S
IV=IJJ+1 CIFFO0 150
IF(KV(IVs 1)eEQe2)CGDTO 1 CIFFO155
IY=1Y+1 DIFFC160
I1Z=1Z+1 CIFF0165
DO, 2 J=]1, CIFFO170
IF(KV (IVsJ)eEQel )GOTD2 DIFFO0175
3=14CDOC DIFFO0180
ALIMI1I=VLIM(1+1Y,J) CIFFO 185
ALIMI2=VL IM(2, 1Yy J) DIFF0190
CV=ALINI2=ALINMIL DIFFC195
D=C VESENSIV CIFF0Z00
ALIMI=ALIMI14D CIFF0205
ALINZ2=ALINIZ2=C DIFFC210
K=K+ 1 DIFF0Z1S
H=V(K) CIFF0220
IF(J«CGT «3)COTO18 DIFF0225
IF(ALINI1 .NE«0.ODO)CGCTO14 DIFFCZ30
IF(HsL T« 0.CD0O)GDTO12 CIFF0235
IF(H=ALIM2)11,11,14 CIFF0240
V(K)=0.0 DIFF(CZ245
507011 E CIFF0Z50
IF(J NE«4)GOTO16 CIFF0255
IF(HLT «0 .0D) )GOTC22 DIFF0260
IF(ALIMI]1 eEQe0+0D0e ANCeHeLTLALIN2)GCTC11 DIFF0Z65
GOTO 14 CIFF0270
IF(KV (IVs5)«NEL0)GOTD23 DIFF0275
VIK)==H DIFFC280
V(K+ 1)=V(K+1) +PIE CIFFO0285
IF(=H=ALIM2)11,11, 14 CIFF0290
V(K)=0.0DO DIFFCZ295
307011 CIFFQ0300
IF(H.GE.0.0D0)GDTO15 CIFF0305
H=H+P IE2 DIFFO0Z10
GOTO16 DIFF0215
IF(HeLE L2 IE2)GOTO17 CIFFO0320
H=H=P IE2 DIFF0325
GCTC15 DIFFC330
V(K)=H CIFF0335
IF(ALIMI1+EQeCe0eANDAL IMI2.GE.PY)GCTO11 CIFF0340
CX=H/ ALIMI2 PIFFC345
A=1.CD-10 DIFF0350
IF(HeGE.ALIM1)GDTO10 CIFFO0 355
IFI1Z=0 DIFFO0360
A=(ALIN1=-H)/CV DIFF(C365
IF(AeGTe 1. SD2)A=145D2 CIFFO 370
B=1.0CO0+HOLD%(DEXP(A)=1.0D0) CIFF0375
IF(NCNITReECeO IWRITE(6+s700)VL IM(1s IYeJ)eIYsJsALIM1sH,.B DIFFQ380
STORMAT('LCW LINMIT' Gl2.44+*' IS BROKEN FCR' ,212, CIFFO0385
1* AT *3G12e4s" AS IT I1S*'4G12445s%« ERROR MULTe BY' 3G1244) CIFF0390
GOTC11 DIFFC395
IF(H.LE«ALIM2)GOTC11 DIFF 0400
A=(H-ALIM2)/2V CIFF0405
IF(A+GT «1 502 )A=1 .,5D2 CIFF0410
B=1.0CO0+HCLCX (CEXP (A)=1.0C0) DIFFC41S
IF(MONITEQeOIWRITE( Es 701)VLIM(25TIY3J) I YsJsALIM2 sH B CIFF0420
FCRNAT('HICGHE LIMIT*yG12+4, "' IS EROKEN FOR",212, DIFFC425
1" AT? 3G12e44" AS IT IS® 4Gl2e44+'« ERFOR MULTe EY*3G12.4) DIFF0430
IF(B«GTPLIM)PLIM=B CIFF0435
CONT INUE DIFF0440
DC. .20 J=1s5 DIFF C445
PRIJI=VM(IZJ) CIFF0450
IF(KV (IVsJ)NELOIGOTDZ0 CIFF0455
L=L+1 DIFFC460
PR( J) =VI(L) CIFF0465
CONTINUE CIFF0470
CALL CISC(PRsAM(IV)ISAICIV)ISR(IV)eG(IV)) DIFF047 5
CONTINUE DIFF0480
IDA=J XX ~ CIFF0485
CALL CYNMIC(IJJy IDA) DIFF0490
XEAL=CeCDO DIFF C495
YBAL=C. CDC CIFFO0S00
ANOM=0.0D0 CIFF0505
TCRG=0.0DO DIFFCE10
20 3 J=1+NPTS CIFFO0E15
IF( IBAL .EQ+.1)GDTO4 CIFF0520
XS=CX(Js1)=DX (Je4&) DIFFO0E25
YSE=DY(Jsl)=DY(Jss) DIFFO0E30
XBAL= XS*XS+X3AL CIFFO0S535
Y EAL=YS *YS+YBAL CIFF0540
IF(INCVNLEGel ) CGCTCS DIFF C545
ZS=TOR(J»2) CIFFOES0
AMOM=ZS #Z S+AMOM CIFF0555
IF(ITCRQ+ECel )GOTC3 DIFFCE60
VE=TOR( Js1) DIFFO0E65
TOM=VS*VS+TIRQ CIFFO570
CONT INUVE CIFFOS575
FEAL=0.0D0 DIFFCE80
IF(IQ.EQ. 0)GOTO?7 CIFFOE8S
DO 19, 1=141Q CIFFO0590
IN=ITF (I DIFFCE95
AMX=X(1 I MIKEX(1sINI+Y (1 oINIXRY (1 1IN) DIFFO0EQO
DO 21 J=1.NPTS CIFFO605
XS=X(Je IM DIFFO0610
YS=Y(JsIM DIFF CELS
AA= XSk XS+ YSKYS CIFF0620
IF(AAGT « AMX) AMX=AA CIFF0625
CCNTINUE DIFFCE30
= €=DSQRT(ANX) CIFFOE3S
IF(FS.LELFP(I))50T0O19 CIFF0640
IFI(NSCANCLT N ITER JWRITE(64+702)FS+FP(1),FDEG(I) DIFF0645
FEAL=FEAL+FSXFDEG(I) DIFFO0ES0
CONTINUE CIFFO0655
PLIM=PL IM*AERR CIFF0660
DIFF=PLIMX ((XEAL®XXDEG+YEAL*YDEC4+AMOM*¥ADEG+TORQ*TDEG) /NP TS+FBAL) DIFF CEES
IF(NSCANe LTeNITER) WRITE(6 +703 )XEAL+XCEG,YEAL,YDEGs AMOM, ADEG CIFFQET7O
1s TORQ+s TDEGsF3ALs PLIM CIFF0675
702 FCRNAT (/' MAX o« BEARINC FORCE="yCGl4 4.6, * AND EXCEEDS LIMIT®*,G14.6€ DIFFCEBO
19" THUS MULTe BY? G145 +* ANC PUT IN ERROR FUNC4') DIFF0€E8S
703 FORMAT(/* X=LEVEL=%4514,65" IT IS MLLTe BY"'" 4Gl14 .6+" Y-LEVEL=" CIFF0690
1, Cl4 469 * IT IS MULT e« BY '3 G14.€6/' MOMENT LEVEL=",G144.6 DIFF0695
1+ IT IS MULTe BY® ,C14.6+" TOFGUE LEVEL="3C14.,6,* IT IS MULT. BY®* DIFF0700
1,G14, €6/ BEARING FORCE FACTOR=',4G1445+' WHILST VARIABLE®" CIFFO70S
1+ * CCNSTRAINT FACTOR= ' G14.€) CIFFO710
RETURN DIFFC715
=ND CIFFO0720
SUBROUT INE JSYNTH JSYNOOOS
INMPLICIT REAL¥B(A=FE,0-2) JSYNCC1O0
DIMENSICN PR(5) JSYNQO15
COMMON/ZKINZINVIZINV2, TH(542+5) sS(542,5) +sC(542 35)+W(532+5) sW1 +,STH JSYNOOZ20
15ALP(S542:5) sA J(542 45) sAL(10) +SINE2+COSE2+SINE3, COSE3,SINB3,COSB3 JSYNOCOC25
COMMON/FIRCE /X(5524+E) s Y(SE2+8) yDX(5524+8) yDY(552 +8) s TOR(552 +8 ) s GRAV JSYNOO 30
1+ FDEG(7 )s XCEGs YDEGs ADEGyTDEGs HOLDsAERR I SRT JSYNOO35
CCMNMCN/CONST/FIESPIE2 sRALC sCEC,PY JEYNCC40
COMMONZAPEX/V(1000) oFF( 30) +MARBLE +KLOSEV,IVIOL JSYNDO04S
COMMCN/RAT IO/ EX2 ANDsREDUCE s SHR INK 4 BOUNCE » SNAKE JEYBO%SO
JESYNCCES

1 +SMALL+FMINSNITERs NPRINT s NCHECKsNPRT s NSCANs ISCAN



. 601 COMMNCN/ZVARPAR/VM (25Ce5) s VLIN(2 375 35 )+ SENSIVLSENSIT JSYNCCQ6O
602 COMMCN/SYNTH/ZFP(7)s ITP( 7)sKV(2E,5) JSYNOOBS

603 CCMNCN/CONTRLZNPTS s IL INKs ILOCIsNPLOTS,s IKe JXs IQsT1JJsIVARSINPTHISH JEYNCC70

€04 1+ISE T+l SYNSIDEVeI KKyIEALWINCNITORGy ICOTsMONITR, IOUT » JXXs IDMSP, IANJSYNQC7S

. 605 COMMON/STORE /AM( 40) sR(4C) +G(40) +AL (40) ,AK(60) +AS(60),,DL(50) JSYNOOBO
€06 NAMEL IST /KSYNTH/ XDEGs YDEGs ADEGs TDEG, ISET» IRSTLIRAND sNITER +NPRT JSYNOOS8S

€07 1+sNPRINT ¢4NCHEC K yNSCANsHOLD sSENSIVsNPTS,s ICEV1, ICEVZ, ICEV3 JSYNOGCSO0

‘ 608 1y IDEVE, IDEV6Es I T2 yFDES sFP4ILIMLIDOT s MONITRSI0UTs EXPAND JSYNOO9S
609 1s SHRINK,RECUCE.Bs SNAKE JSYNO100O

€10 1 /ST ART/VL sV2 3 V34V4,4VS5,VLOW1,VHICHI JEYNC10S

€1l 1s VLOWZ 3 VAIGH2 4VLOW3 ,VHIGH3 , VLC W4 s VHIGH4 4VLOWS ,VFIGHS JSYNO110

. 612 C IFR( ) CONTAINS THE PIN TORCE NUMBERS WHICH FORM THE ERROR FUNCe. JSYNO115
613 C KV(IsdJ) IS ASSCCIATED WITE THE ADCED INERTIA JEYNC120

€14 C I DEINES BOTH THE DEVICE SET AND NUMEER JSYNO12S

615 C J DEFINES THE DEVICZ PARANMETER JSYNO 130

. 616 C KV( )=0 PARAMETER SYNTHESIZED JSYNO135
617 C KV( )=1 PARAMETER FIXED JEYNC14C

€18 C-KV¥({ )»=2 NO DEVICE JSYNOQ145S

619 XDEG=0.0D0 JSYNO150

. 620 YDEG=0.0D0 JEYNCISS
€z1 ADEG=C. CDO JSYNO160

€22 TDEG=C.CDC JSYNO 165

623 ISET=1 JSYNO170

‘ 624 IRST=0 JEYNC175
€25 NPT=NPTS JSYNO180

€26 NPTS=36 JSYNO 185

627 IRANC=21 JSYNO190

" 628 ISTRD=1IRAND JEYNC18S
€23 NITER=3CO JSYNQZ0O

630 NSCAN=NITER+11 JSYNO 205

631 NCHECK=5 JSYNO210

. 632 NPRINT=150 JEYNC21S
633 NPRT=30 JSYNO 220

634 HOLD=1.0D1 JSYNO225

635 SENSIV=0.05 JEYNC23C

. gaé Z XPAND=2. 0 JSYNOQZ23S
637 SHR INK=Ce S JSYNO 240

638 REDUCE=0.5 JEYNO245

€639 KLOSEV=1 JEYNC250

. €40 IvioL=1 JSYNQZSS
€41 FMIN=1.0D-2 JSYNO 260

642 SMALL=0.001 JEYNO256S

€43 BCUNCE=2.0 JEYNCEZ70

. 644 SNAKE=0e 1 JSYNO 275
645 IEAL=0 JSYNO2BO

€46 I vVON=0 JEYNC28S

€47 I TORQ=0 JSYNO0Z90O

. 648 ILIM=1 JSYNO 295
649 MCNITR=1 JSYNO300

€650 DC 1 IVV=1,ISYN JEYNC30S

651 I ST=IKK JSYNO2310

. 652 C TO FIND WHICH LINKS WILL HAVE DEVICES JSYNO315
653 IDEV1 =2 JEYNC320

EE4 IDEV2=2 JSYNOZ2S

685 IDEV3=2 JSYNO 330

. 656 IDEVS5=2 JSYNO335
627 IDEV6E=2 JEYNC240

€<8 IQ=0 JSYNO 345

659 DC 25 IX=1+7 JEYNCZ50

. €EEQ SDEG(IX)=0.0D0 JSYNO3SS
. 661 FP(IX)=1.0D40 JSYNO360
€62 ITP(IX)=0 JEYNC26S

€E€3 2S5 CONTINLUE JSYNOZ70

. €64 READ(E+KSYNTH) JSYNO 375
665 I AN=NPTS JEYNO3BO

€E6 STEP=3.6D2%RAL/ (NPTS=1) JEYNCZ8S

eEC? D0 SE€ I=1.NPTES JSYNO0290

. 668 IU=NPT+1 JSYNO 395
€ES 58 TH(IU,1)={(1I-1)*STEP JEYNCACO

€70 CALL KINSCL(NFT) JSYNO40S

671 SENSIT=SENSIV*1,0D-2 JSYNO410

. 672 IF(NITEReNE 300 «AND NSCAN ¢EQ «211)NSCAN=NITER+10 JSYNO415
€73 DC 27 IX=147 JEYNC420

674 IF(ITP(IX)eNEL0) IQ=1IQ+1 JSYNO 425

675 27 CONTINUE JSYNOA30

. €76 KV(1+IJJs1)=ICEV1 JEYNCA3S
47 KV(2+1JJs.1)=IDEV2 JSYNO0440O

678 KV(3+41JJ, 1)=1IDEV3 JSYNO4AS

679 IF(ILINKSEGS.1l )COTC24 JEYNCASO0

. €EQ KV{4+1JJ,1)=IDEVS JSYNGC4ES
e€el KV(S+1JJ, 1)=IDEVE JSYNO 460

682 24 IVAR=0 JEYNO4BKES

€E3 C I VAR=NUMEER OF SYNTHESIS VARIAELES JEYNC470

. 684 C IQ=NUMBER OF PIN FOCES TO BE MCNITORED JSYNO47S5
685 IF(XCEGeEQeD«CDO s ANDe YDEGEQ<C0DO)IBAL=1 JSYNO4BO

€E6 IF(ACEG«EGe0«0D0 ) INCM=1 JEYNCA4BS

EET IF( TDEG«Z Qe 0e 0DO) ITCRC=1 JSYNO490

. 6E8 IF( IBAL «EQ«0) IDDT=0 JSYNO49S
6€9 IS=0 JSYNCEOQQ

€SO CALL DYNMIC(~=-1 ,0) JSYNCEO0S

€91 AMOM=C.CDO JSYNOS10

‘ 692 XT=0 .0CO JSYNOS15
693 YT=0.0D0 JEYNCE20

€S4 ATOR=Ce CDO JSYNOE2S

€695 DO 31 I=1sNPTES JSYNOS30

. 696 IF(IEAL «EQe1)COTO9 JSYNOS35
€G7 XA=DX (I +1)=-DX(I+4) JEYNCEA4O0

€98 YA=DY(I1)-DY(I,4) JSYNOS4S

699 XT=XT +XA%XA JSYNOS50

. 700 YT=YT+YAXYA JEYNCESS
701 9 AA=TORI(I »2) JSYNOEEOD

702 BB=TOR( I,1) JSYNOSES

703 ANOM= AMOM +AAXAA JSYNOS70

’ 704 ATOR=AT CR+EEXEE JEYNCE?7S
705 31 CONTI NUE JSYNOEBO

706 FADEG=C.0DC JSYNOS8S

707 IF(IG.EQ.0)GCITOS JSYNOS90

. 708 DC 48 I=1,IC JEYNCEIS
709 48 “TADEG=FADEG+~DEG (1) JSYNO60O

710 S ADD=( XDEG+YD=G+ADEG+TDEG+FADEG)/1C0.0D0 JSYNO60S

711 PXDEG=XCEG/ADC JEYNCELOQ

. 712 P YDEG=YDEZG/ADD JSYNOQELS
i Be 3 ADEG=ADEG/ADD JSYNO620

714 PATCOR=TCEC/ADDC JSYNO62S5

1S IF(IEALECS1)CCTO49 JEYNCE3C

. 716 XDEG = XDEG*DAB S(1+ 7505 /XT) JSYNOE3S
TAT Y DEG=YDEG*DA3S(1.75D5/YT) JSYNO640

718 49 ADEG=ADEG*DABS (1 «75C5/AMOM) JEYNCEAS

718 TD=G=TDEG*DABS(1 « 7505 /ATCR) JSYNOCESO

. 720 IF{ IOLT.EQ.1)GOTOE7 JSYNO 655
‘ 721 IF(IQ.EQ«0)COTOSB JSYNOEEO
2L DO 6 I=1s1Q JSYNOEBS

723 6 FDEG(1)=FDEG( I)/ADD JSYNOG670

. 724 8 CCNTINUE _ JEYNCET7S
e WRI TE(6+201) 2 XDEG 4P YDEG sPADEG sPATCR»F MIN JSYNOGE8BDO

726 201 FORMAT (/7 38X, 18( *%* )/ 38Xy ** SYNTHESIS DATA *°*/3EX,  ToAAL AR E JSYNO6E6BS

el 17737 X +20( " %2) /37X "% EALANCE REQUIRED *°/37X,20( **')/5X, JEYNCESO

‘ 128 1* TORCE X='"4G14e6+'2 Y= % ,Gl4.6+'% MCMENT AEBOUT CRANK= * JSYNCE9S
729 19 G14 464+ % AND DRIVING TORQUE='3G14e64+'%" /S5X» JSYNO700

| 730 1* REQUESTED REDUCT ION IN UNCESIRABLE DYNAMIC CHARACTERISTICS® JSYNC70S5
| 131 1+* WITH RESPZCT TC UNEALANCEDC LINKACE® 3G14 465'%") JSYNO710
. Tae IF( IQ .LE.0)GOTOS55 JSYNO715
733 WRITE(6,213) JEYNOT720

734 WRITE(6+214) (ITP(I)2FCEC(I)»FP(I)sI=1,1Q) JEYNCT72S

35 213 "ORMAT(/31X,33(*%%)/31X,"% CONSTRAINTS CN BEARING FCRCES *° JSYNO730

' 736 17 31X+ 33(*%%)/) JSYNO735
23T 214 FORNAT (24X +* PIN FORCE *s12+* = *3Gl4.6,*% ABOVE A PEAK FCRCE="* JEYNC740

138 1:G14.6) JSYNO74S

739 55 WRITE(6+:202)NITER yNPRINTsNPRT I STRD sHCLD» SENSIV, JSYNO750

. 740 1EXP ANDCy SHRINK s REDUCEs SMALL sBOUNCE s SNAKE JSYNO755
741 202 FCRNAT(//37X+20(" %% )/37X+*% S IMPLEX CCNTROLS *9/37Xs20( *%") /2EXy JEYNC760

742 1* NITER NPRINT NPRT IRAND" 48X +s*HOLD® s16X*SENS IV °* JSYNO76S

743 17/ 24Xy 3169 1104 2Xs P2GC1lELE/ /17Xy "EXPAND "5 EXs * SHRINK®* s EX4*REDUCE" 512 X JSYNO770

. 744 1* SMALL® s5X +* BCUNCE"® 39Xy *SNAKE®/ 14X3€G1446) JEYNC77S
745 WRI TE(6+203) JSYNO780

746 203 FOIMAT(// 24X, 60( *%*)/ 24X, *% INITIAL VALUES OF SYNTHESIS VARIABLES JSYNO785

747 1AND INPCSED LIMITS *1/24Xs60( "% ")/2SXs "VARIABLE "+ 7 X *VALUE ® 97X » JEYNC790

. 748 1'LOWER LIMIT?® 42X o*HIGHER LINIT®) JSYNO79S
749 204 FORMAT( 28Xs214+5X+G1446+8X4'FIXED") JSYNO80O

750 205 FORMAT (28X+214+5Xs3G14.46) JSYNOBOS

724 GCTC36 JEYNCELO

. TS2 57 ADD=1.0D0 JSYNOB15
753 36 IF(IQ.EQ.0)COTO7 JEYNOB20

754 DC 54 1I=1,IC JEYNCER2S

T<E €4 “D=G(1) =FDEG(I)& ADD%*DABS(1.75C5/FP (1)) JSYNCE3O

. 756 C VM(1,J)=ARRAY CONTAINING THE DEVICE PARAMETERS JSYNOB835
DT C I=DEVICE NUNBER JEYNCEAC

58 C J=DEVICE PARAMETER JSYNOE4S

789 C DEVICE PARAMETERS STORE IN THIS ORDER JSYNO8S0

. 760 C 1=DISC DENSITY JSYNOB55
7€1 C 2=DISC RACILS JEYNCEGO

7€2 C 3=DISC THICKNESS JSYNOB6S

763 C 4=RADIAL CFFSET JSYNOB70

' 764 C 5=ANGULAR CFFSET JEYNCE?S
7€5 7 020 4 I=1,1K JSYNCESBO

7€6 IIJJ=1+1JJ JSYNO88S

767 IF(KV (I1IJJs1) «EQ «2)GOTO4 JSYNOB9O

. 768 I1S=1IS+1 JEYNCESS
7€9 I SKK=1S+1 KK JSYNOSCO

770 V1=7 .822D 3 JSYNO905

771 Vv2=0 .0D0 JEYNCS1O

. 772 V3=C.CDC JSYNOG1S
LTS V4=0.0DC JSYNO920

774 v5=0 .000 JSYNO925

719 VLOW1 =7 .32203 JEYNCS30

. 776 VHIGH 1=7. 822D 3 JSYNOG3S
TLe VLOW2=0.0DO JSYNO0940

778 VHEIGE2=0.,0C0 JSYNCSAS

775 VLOW3=0.0DO JSYNOSSO

‘ 780 VHIGH3=C.CDO JSYNO9SS
. 781 VLOW4=0 .0CO JEYNO960
T2 VHIGH4=040CO JEYNCSES

783 VLOWE=C.0DC JSYNO970

. 784 VHIGEE=0.0C0 JSYNO975
785 READ (5 +ST ART) JEYNCSB0

1E6 VM(I S,1)=V1 JSYNOG8S

787 VM(1IS,2)=V2 JSYNO990

. 788 VM(IS,3)=V3 JSYNO995
789 VM( ISs4)=V4 JSYN100O

7S0 VN (IS 5 )=VS JEYN1COS

761 VLIM(1+ISKKsl)=VLCW] JSYN1C10

. 792 VLIM( 2, ISKK,s1)=VHIGHI1 JSYN1015
793 VLIM(1, ISKKs 2 )=VLOW2 JSYN1020

764 VLIN(2+1S5KKs2 )=VHICGF2 JEYN1C25

795 VLIM(1,I5KK,3)=VLOW3 JSYN 1030

' 796 VLIM(2s ISKKy 3)=VHIGK3 JSYN1035
797 VLIN(14I5KK.4)=VLOWS JEYN1C4O0

7S € VLIM(2,ISKKs4) =VHIGHS4 JSYN104S

799 VLIM( 1, ISKKs 5)=VLOWE JSYN1050

' 8Co0 VLIN(2, ISKKs5 )=VHIGFS JEYN1CSS
€C1 D0 3 J=1+5 JSYN1C60

802 KV(IIJdJsJ)=1 JSYN106ES

803 IF(VLIM(1s ISKKsJ ) eNELVL IM(2,ISKKsJ))GOTO2 JSYN1070

. EC4 GCTC3 JEYN1C7S
805 2 1 VAR=I VAR+1 JSYN 1080

806 KV(IIJJsJ)=0 JSYN1085

E€C7 IF(VYN(ISsJ)eLECVLIM(2,4ISKK,J))GOTO3 JEYN1CI0

. ECE VM(I S4J) =RANDCM(I RAND sI SKK,J) JSYN 109S
809 3 CONT INUE JSYN1100

810 VLIN(1,ISKKsS )=VLIM(1,ISKK,S)*RAD JEYN110S

g11 VLI M{ 231 SKKs5) =VLINM(2 sI SKK+S)*RAD JSYN1110

. 812 VM( IS,5)=VM(1IS+5)*%RAD JSYN1115
813 4 CCNTINUE JSYN1120

£14 IDEV=I1S JEYN1125

815 JSEX=LSET=1 JSYN1130

. 816 IF(JSET «_T+1)COTO 18 JSYN1135
817 I R=0 JEYN1140C

€18 DO 26 K=1JSET JSYN 1145

819 IT=0 JSYN1150

. 820 DC 16 I=1,IK JSYN11SS
821 IT1JJ=1JJ+1 JSYN1160

822 IF(KVIIIJI»1) «EQ.2)GOTO16 JSYN1165

823 IR=IR+1 JSYN1170

. £24 IT=1IT+1 JEYNL117S
E€2S I RKK=IR+I KK JSYN 1180

826 IFCILIMGEQ.0) IRKK=I T+ IKK JSYN118S

827 VLOW1=VLIM(1l, IRKK, 1) JSYN1190

. E£28 VHIGH1=VLIN(2 , IRKK,s1) JEYN119S
£29 VLOW2=VLI M(1 21 RKK,2) JSYN1200O

830 VHIGH2=VL IM( 2, IRKK, 2) JSYN1205

€31 VLOW3=VLIM(1s IRKK,3) JEYN1210

. g32 VHIGH3=VLIN(2 sIRKK,3) JSYN 1215
833 VLOW4=VLIM( 1, IRKKs4) JSYN1220

834 VEIGHE4=VL IM(2, IRKK, 4) JSYNL225

835 VLOWS=VLIM(1 , IRKK 5 )*CEC JEYN1230

. 836 VHIGHS=VLIM(2,I3KK,5) *DEG JSYN1235
837 I1S=1S+1 JSYN1240O

€38 ISDEV=IR JEYN124S

239 IF(ILINGZGQeO0) ISDEV=IT JSYN1250

. 840 Vi=VM(ISDEV,1) JSYN1255
. 841 v2=VM(ISDEV,.2) JSYN1260
€42 V3=VM(ISDEV3) JSYN1Z26S

843 V4=VM( ISDEVs+4) JSYN1270

. 844 VE=VM(ISDEV,S)*DEG JSYN1275
845 ISKK=IKK+ IS JEYN128C

846 READ(5+START) JSYN 1285

847 VLIM( 1, ISKKs1)=VLOWI1 JSYN1230

. 848 VLIM(2, ISKKs 1 )=VHIGHI1 JSYN1295
€49 VLIN(1,ISKKs2 )=VLOW2 JEYN13CO

BEO VLIM(2,ISKKs2)=VHIGH2 JSYN1305

851 VLIM(1, ISKKe 3)=VLOW3 JEYN1310

. 852 VLIN(23ISKK3)=VHIGF3 JEYN121S
ged VLI M1 ,ISKKs4) =VLCWw4 JSYN1220

854 VLIM(2, ISKKy 4 )=VHIGH4 JSYN1325

855 VLIN(1,ISKKs5)=VLCWS*RAC JEYN1230

' 8E6 VLIM(2,I1SKK,s5)=VHIGHS5%RAD JSYN1335
857 VM(ISs1)=V1 JSYN1340

€58 VN(IS2)=V2 JEYN134S

8E9 VM(I S+3)=V3 JSYN 1350

. 8€0 VM(IS:4)=V4 JSYN1355
861 VM(IS+5 )=VS5*RAD JSYN1360

g€2 KH=K+1 JEYN136S

863 DO 2E& L=1,5 JSYN1370

. 864 IF(VLIM(1, ISKKys. ) «NEeVL IM(2sISKKsL)eANDeKV(II JJsL) «eNE2O)WRITE(6+20JSYN1375
8€S 10)KHsL o1 JEYN1280

BEE 28 CONTINUE JSYN 1385

867 200 FOIMAT( * #akkkkk WARNI NGakkkkkk */' IN SET *+13, JSYN1390

. 868 1* PARAMETER *s 12, * ON DEVICE *»12,* WAS ', JSYN1395
€9 1* SPECIFIEC IN FIRST CATA SET AS FIXECY/ JEYN14CO

870 1* YET LIMIT IN THIS SET DEFINES A VARIABLE °*, JSYN 1405

871 1* PRESENT PARAMETER IS ACCEPTED BUT IS FIXED *) JSYN1410

. g72 DC 17 J=1,5 JEYN141S
€73 IFCKV(ITI JJsd) e NE0O)GCTOL7 JSYN 1420

874 IFCVM( ISy J)eGE «VLIM(1,I SKK sJ) « ANDe VN(I1SsJ) e LEaVLINM(2,ISKK,J))GOTC1JISYN1425

875 T JEYN14 30

. E7E VM(IS+J)=RANDCM({ IRAND sy ISKK,J) JEYN143S
877 17 CONTINUE JSYN 1440

878 16 CONT INUE JSYN1445

879 26 CCNTINUE JEYN1450

. EEQC 18 CONTI NUE JSYN 1455
gl MARBLE=IVAR JSYN1460

882 IF(IRST «EQ.0)COTD40 JSYN14565

EE3 IF(IRST«GT«IVAR+1 ) IRST=IVAR+1 JEYN1470

. EEL I0=IRST-I VAR=1+I SET JSYN147S
885 IF( 10 «GT«0)IS=1IS=(10%IK) JSYN1430

EB6 DC 41 I=1,IRST JEYN148S

8E7 READ(7+400)DMIN JSYN 1490

. EEB DO 42 L=1,1K JSYN1495
889 IF(KV(L+IJJs1)EQ «2)GOTO4Z JSYN1500

850 I S=IS+1 JEYN1EOS

891 READ( 75 400) {VM(I Sy JJ) sJJ=1,5) JSYN1510

. 892 42 CONTINUE JSYN1515
8s3 41 CCNTINUE JEYN1E2O

£G4 40 KZ=1 VAR=JSET-IRST JSYN1£2S

895 400 FORIMAT(EG14.6) JSYN1530

. 896 IF(KZLE.O)IGCOTODA7 JSYN1535
867 DC 16 K=1 K2 JEYN1E4OQ

898 IR=0 JSYN 1545

899 DC 19 I=1,IK JSYN1550

. 9cCoO IF(RV(I+1JJsl )eEQe2)GCTC19 JSYN1ESS




SC1 IS=1S+1 JSYN1E60O
902 IR=IR+1 JSYN1565
903 DC 20 J=1,5 JEYN1ET70
SC4 IFCKVII+I JJsJ)eNEL1)GCTC21 JSYN 187S
905 VM IS+J)=VM( IR 4J) JSYN1580
906 GCTOo20 JSYN1S585
907 21 VNM(ISsJ)=RANDCM(IRANDSIR4IST,J) JEYN1ESO
SCe 20 CONTI NUE JSYN 1595
S09 19 CONTINUE JSYN1600
910 47 1A= 1IVAR+1 JEYN16E0S
911 L=0 JEYN1E€1O
912 20 S0 I=1+4 JSYN1615
913 DC 51 K=1,IK JSYN1620
914 IF(KVIIJJI+K,1)EQe2)GCTCS JEYN1€E2S
918 L=L+1 JSYN1€E€30
916 IS=1S+1 JSYN1635
917 DO 52 J=1,5 JSYN1640
S1g& VNIISsJ)=VNMIL +J) JEYNLEAS
919 52 CONTINUE JSYN1650
920 51 CCNTINUE JEYN1ESS
gz1 S0 TONTINUE JSYN 1€60
922 IF(IOLTNELQ0)GOTO2S JSYN166S
923 K=0 JSYN16T7O
g2a I~v=0 JEYNL167S
925 IL=I SET+1I RST JSYN1€80
926 DD:38 L=ade I, JSYN168S
927 IF(L «CT «ISET )K=0 JEYN1690
G28& DC 44 1=1,IK JEYN1E9S
S29 IF(KV(I+I JJs1)eZQa2)GCTO4S JSYN1700
930 IN=IM+1 JEYN1T705
931 K=K+1 JEYN1710
932 D20 43 M=1,5 JSYN1715
933 IF(KV(I+IJJIM)IXL ~1)56,33,43 JSYN1720
934 56 WRITE (6 +205)I oM VN(IMyM ) VLIM(1oK+IKKeM)s VLIM(2:K+IKK M) JSEYN172S
€38 GOTO043 JSYN1730
936 33 WRITE(6+,2C4)I My VM(IM4M) JSYN1735
937 43 CONTINUE JSYN1740
© 38 44 CCNTINUE JEYN174S
G239 32 CONTI NUE JSYN1750
940 29 CONTINUE JSYN1755
941 Iw=0 JEYN1750
S42 I1C=0 JEYN176S
G43 20 11 I=1,1A JSYN1770
944 IR=0 JSYN1775
45 DO 11 J=1,IK JEYN1780
S4¢€ IR=IR+1 JSYN178S
947 IF(KV(IR+IJJs1).EQe2)GOTO11 JSYN1790
948 Iw=IW+1 JEYN1T795
S49 DC 10 L=1,5 JEYN1EOQO
950 IF(KV(IR+IJJsL)«EQel1)GOTOL10 JSYN180OS
951 IC=IC+1 JSYN1810
G52 VIIC)=VNM(IW,L) JEYNILELS
SE3 10 CONTI NUE JSYN1E20
9c4 11 CONTINUE JSYN1825
955 ISCAN=IW JSEYN1B30
956 C IBAL 0= FRANE FCRCE BALANCING JEYN1E3S
1 % 1=SLUPRESSED JSYN1E40
958 C IMOM 0= MOMENT A30UT CRANK PIVOT BALANCING JSYN184S
S59 C 1=SUPRESSED JEYNL1ESO
GEGa 1 C ITORQ 0= TORQUE BALANCE SCUGHT JSYN1ES1
959 .12 = 1 TORQUE BALANCE SUPRESSED JSYN1852
960 C ITP( )=REFERENCE NUVMBERS OF PIN FORCES TO BE RE=SHAPED JSYN1855
G€El 1CP=1 JEYN1EBO
962 IP2=¢ JSYN 1865
963 KSTR=MONITR JEYN1B70
SE4 MCNITR=1 JEYN1E87S
GES ISRT=1 JSYN 1E80
9€6 AERR=1.CD0 JSYN188B5S
967 AERR=1 0D2/DIFF(1,J) JEYN1890
GEE I SERT=C JEYN1EIS
9€9 PQINTL=DIFF(IOPIPP) JSYN1900
970 FF(1)=PINTL JSYN1905
971 MIN=1 JEYN1S1O
972 K=0 JSYN1G1S5S
973 IVK=1IVAR+ 1 JSYN1920
974 DC 22 I=2, IVK JSYN1925
97S IDA=] JEYN1S30
976 K=K+1I VAR JSYN1935
977 FF(I)=PCIFF(IDA,X) JSYN1940
S78 IF(FF(I)eGELPINTL)GCTC22 JEYN1S45S
S7S MIN=I1 JSYN1S50
980 2INTL=FF( 1) JSYN1955
981 22 CONT INUE JSYN19K0
982 P=PINTL JSYN1S6S
983 MONITR=KSTR JSYN1970
SE4 IFINSCANSGT«NITER)GCTC4K 6 JEYNL1S7S
GES WRI TE(64+210) JSYN1SBO0
986 210 FORMAT(20Xs* VM{ ) MATRIX ) JSYN198S
9E7 DC 45 1I=1,ISCAN JEYN1990
GESB 4S5 WRITE(64211)(VN(I,5J)eJd=1,5) JSYN1G9S
S 89 WRITE(E,212) k JSYN2000O
990 212 FORMAT (20Xs* V( ) MATRIX *) JSYN2005
Sg1 NI=IVAR®(IVAR+1) JEYN2C1O0
S92 WRITE(6+,211) (V(I) oI=1,NI) JSYN201S
993 211 FORMAT (5G14.6) JEYN2020
S84 46 CALL SINPLX(P4MIN) JEYNZ2C(C2S
ScE XPZR=(PINTL=P)*1.0D2/FINTL JSYNZC30
996 WRITE(6,215)XPER JSYN2035
997 215 FORMAT (1H1,* PERCENTACE CFANGE IN ERROR FUNCTION="* JSYN20 40
GcE 1:Gl4.6/) JEYNZCAS
9S69 WRI TE( 6+20C6) JSYN20S50
1000 206 FORMAT (// 17Xy 46( "% )/ 17Xy "% PARAMETERS OF SYNTHESI ZED CCUNTER=INERJSYN2055
1001 ITIAS %% /17X 46 (" %% )//8X s "LINK®*33X, *CENSITY "y 6Xs "RADIUS? JEYN2C6O
1Cc2 1+ EX s *THICKNESS"34Xs"RADe CFFSET?® 34X +*ANGe OFFSET 44X, *MASS JSYN2065
1003 1y 9Xy "MOMe OF INZRTIA') JSYN2070
1004 N=IDEV*(MIN=1) JEYN2CT7S
1CCE D0 37 1I=1,IK JSYNZ20BO
1006 ISKK=1JJ+1 JSYN20BS
1007 I ZERC=0 JSYN2090
1008 L=I JEYNZ2(CIS
1CCS IFUKV(I SKKys1) «cEQe2)GCTO37 JSYNZ2100
1010 IF(I.EQe4)L=5 JSYN210S
1011 IF(I<EQ 3 )IL=5 JSYN2110
1012 N=N+1 JEYNZ211S
1013 D0 3E€ J=1,5 JSYN2120
1014 IF(VM(NsJ )eEQ «e0eOD0 ¢AND oJ «NE s4)IZERC=1 JSYN2125
1015 38 CCNTINUE JEYNZ2130
101¢€ IF(I ZERCsEGe 1)GOTC37 JSYN213S
1017 DO SS9 J=1,5 JSYN2140
1018 59 PR(J)=VM(N,J) JSYN2145S
1019 CALL DI SCIPRsAM(ISKK) sAI(ISKK)sRIISKK)G(ISKK)) JSYNZ150
1020 VE=VM(N,S)*¥D=ZG JSYN2155
1021 IF(I+EQel JWRITE(6+207 L s VM(Ns1)sVMIN2)sVM(Ns3) s VM(N,s4) ,V5 JSYN2160
10z2 1+ AM(I SKK) JEYNZ2165
1023 IF(INE« 1) WRI TE(6+207)L sVNM(Nsl ) s VMN(N2) sVMN(Ns3)sVM(Ns4),V5 JSYN2170
1024 1o AM(ISKK)s AT (ISKK) JSYN2175
1025 37 CCNTINUE JEYN2180O
102€ 207 TORMATIGEXsI597G14.6) JSYNZ218S5
1027 I1JJ=1JJ+1IK JSYN2130
1028 IKK=IKK+( IDEV % ISET) JSYN2195
1029 XX =JXX+JX JEYNZ220O
1C30 1 CONTI NUE JSYNZZ20S
1031 NPTS=NPT JSYN2210
1032 I AN=0 JSYN2215
1033 RETURN JEYNZ220
1034 ZND JSYNZZ25
1035 SUBROUTINE DISC(PRANSAL sR+G) CISCO0005
1036 IMPLICIT REAL*3 (A=-H,0-2) LISCO010
1037 DIMENSICN FRI(5) 0D1SCCCLS
1038 COMMON/CONST/PIE sP1E2 sRAD sDEG »PY CISC0020
1039 R=PR(2) CIsSCo025
1C40 RR2 =R *R DISCCC30
1041 AM=PR(1)*PIEERR2%FR(3) DISC003S
1042 AI=AMAIRR2%*5.,0D~-1 CISC0040
1043 R=PR (4 ) DISC0045
1044 G=PR(S) DISCOCSO
1045 RETURN CISC0055
1046 END CISC0050
1047 FUNCTICN RANDCM(IRAND1I,J) RANDCCOS
1048 IMPLICIT REAL*8(A-H,0-2) RANDGCC10
1049 COMMON/ VARPAR /VM( 2504 €) s VLIM( 23 75+5) s SENSIV.SENSIT RANDOO15
1CS50 ALIMI=VLIN(1,1,J) RANDCC20
¥6&1 ALIM2=VLIN(2,1 ,J) RANDQQCZ2S
1052 DIFF=AL IM2-AL IM1 RANDOO 30
1053 A=DIFF%*SENSIV RANDOO3S
1054 ALINI=ALINI+A RANDCC40
108§ ALI MZ2=ALI M2=A RANDCOCA4S
1056 IY= IRAND *65539 RANCOOS50
1057 IF(IY )270 ,280 ,280 RANDCCES
10E8 270 I Y=IY+2147483647+1 RANDCOCCS60
1059 280 JIAND=1Y RANCOO6ES
10€0 RAND=RAND*0.4656613C-9 RANDCC70
10€1 IRAND=IY RANDOCQC75
1062 RANDOM=AL IM1+ (A_LIM2=-ALIM1) *RAND RANDOOBO
1063 RETURN RANDCCS8S
1CE€4 ZND RANDCC90
10€5 SUBROLUTINE PLTST FLSTO0005
1066 IMPLICIT REAL#B(A=H,0=Z) FLSTOO010
10€7 REAL CC(400) ,DD(400) PLSTOC1S
10€8 DIMENSION ITITLZ(EC)sIJ(10) 4KX(10) PLST0020
1069 COMMOCN/KIN/ZINV1, INV2s TH(542:5):S(542+5)+C(S42,5) +W(E42+5) sW1 »STH FLSTO0025
1070 1sALP (S42+5)sAJ(542+5)+sAL(10)+SINE2:COSE2sSINEZ, COSE3:SINBZ,CDSB3 PLSTCC30
1071 COMMCN/CONTRL /NP TSHILINKSILOC I oNPLOTS sIKsJXsIQsI1JJ,yIVAR, INPT, ISW PLSTO0035
1072 1y ISET s ISYNS IDEVs IKK, IBAL s IMOMSs I TORQ+IDOTsMONI TRsIOUT s UXXsIDNMNSP, IANFLSTO0040
1073 CCMNCOCN/ FORCE/ZXT (55248 )s YT (S52+8)sLX(552+s8)+DY(ES2,E) s TOR(ESZ,E) PLETCC4S
1074 1sGRAVFDZG(7) +XDEG s YDEG +ACEC s TDEGsHFCLCJAERR, ISRT PLSTOCSO
1075 COMMON/STORE 2/B{ 3CC0) ,A(3CCQC) FLSTO005S
1076 COMNMCON/STCREZAM(40)sR(40)3C(40)sAI(40)sAK(EO)SASIEQ)DELT(60) FLSTCCEO
1077 COMMON/CONST/FIZ »FIE2 sRAC sCEG s PY PLSTOQCES
1078 NAMEL IST/PLTZ TR/ZNPLOTSIPCLARSIUNBAL,ISELCTSsIERRILAEINC,IPLOT FLSTO0O070
1079 1s LINTYPsXPACE Y2 AGE'NSCALEIDEGINC s ANGSTHSIDETCNCYCL+STHLIRIG FLST0075
1CE€C 1sIDOT +NPTS PLSTCC80
1081 ANGST=Ce. 0D C PLSTO0085
1082 DEGINC=1.000 FLST0090
10€3 NSCALE=1 PLSTCCSS
10€4 I UNBAL=C PLSTO0100
1085 ISELCT=0 FLSTO0105
10€E6 NPLOTS=INFT+1 FLETC110
10€7 LABINC=SG0 PLSTO11S
10€8 XPAGE=1C.CDO FL5T0120
1089 YPAGE=10,0C0 FLSTO0125
1CS0O LINTYF=45 PLETC130
1091 IDETC=0 PLSTO0135
1092 IKIN=0 FLSTO0140
1083 IPTS=361 FLETC14S
1CS4 20 24 I VV=1,ILCCI PLSTO0150
1085 IDDT=1 FLSTO0 155
1096 IPOLAR=0 FLSTO160
1087 IERR=1 PLSTC165
1CSE IRIG= PLSTO170
1099 NCYCL=1 FLSTO0175
1100 IPLCT=1 FLETC180
1101 IAN=C PLSTO0185
1102 NPTS=361 FLSTO0190
1103 READ(S+ 100 )(ITITLE(I)sI=1,18) FLST0195
1104 READ(S+FLTCTR) PLETC2CO0
1105 100 “ORMATI(18BA4) PLST0205
1106 IF(IPTS cEQ«NP TSe ANDIVV.GT«1)GOTO20 FLSTO0210
1107 DANG=3.6D2%RAC/ (NPTS=1) PLSTC21¢S
110E DO 21 I=1,,NPTS PLSTO0Z20
1109 21 TH(I,1)=(1I-1)*DANG FLSTO0225
1110 CALL KINSCL(D) FLSTC230
1158 IPTS=NPTS PLST 0235
1112 20 CONTINUE PLSTO0240
1733 < FLSTO0245
1114 R I T I T, Mmoo PLST0250
3549 C PLSTO0ZSS
1116 C NPLOTS=NUMBER OF CUWRVES TC BE OVERPLOTTED FLSTO0260
1007 C IPOLAR=PCLAR DR VERSUS CRANK ANGLE(IPOLAR=0 X=Y PLOT) FLSTO0265
1118 C IUNBAL=WHETHER UNEALANCE LINKACE IS PLOTTEC.(O=UNEALANCED PLOTTED) PLSTO0Z270
1119 C SETTING ISELZT TJ) THE FOLLOWING NUMBERS GIVES: PLSTO0275
1120 C O=TYOT AL FCRCE ON THE FRAME FLSTO0280
1123 C . AVTR. T =@ T CRES PLSTC28S
1122 C B8=MOMENT ABCOUT CRANK FIVOT PLST0Z290
1123 C 9= IN?UT TORQUE FLST029S
1124 C IERR=NUMEER DOF REFERENCE CURVE FOR EVALUATING PERCENTAGE CHANGES FLSTO0300
1125 = 0= ERROR CALCULATICN SUFRESSEC PLSTO030S
1126 C LABINC= LABELLING INCREMENT (IE 180 GIVES LABEL EVERY 180 DEGREES) FLSTO0310
1127 C LINTYP= WFETHER _ INES CONNECTED OR NOT FLSTO0315
1128 C IPLCT THIS LOCI PLOTTEL (0=YES) PLSTO03220
1129 C XPAGZ= LENGTH OF PLDOTTINS PAPER REQUIRED PLSTO032S
1130 = 16 «B=XPACE IS USUALLY THE LARGEST SIZE FOR COMPUTEX FLST0330
31 3% C YPAGE=HEIGHT CF PLOTTINC FAER REQUIRED PLSTC33S
1198 e 12 E=YPAGE I € USUALLY THE MAXIMUM FPERMISSIBLE PLOTTING HEICGHT PLSTO0340
1133 C DEFAULT FOR 30TH IS 10.0 WHICH IS SUITABLE FOR A4 PLOTS. FLST0345
1134 CHRAXAIRARAIARIEINRRAARFAAARARARA AT AR AR A A A A AN Ak FLETC250
113% C PLSTO03ES
1136 ICOMP=0 FLSTO0 360
1137 IF(ISELCT LT «8)IFORCE=ISELCT FLSTO0365
1138 IF(I SELCT.EGC.0)IFCRCE=8 PLSTC370
.
1139 IF(I SELCT«GTe 7)IPOLAR=1 PLSTO0375
1140 IF(ISELCT «CT«S)ITORQ=ISELCT=-9 FLSTO0380
1141 IF(ISELCT«ECeB8)ITCRG=2 PLST(C385
1142 IF(I SELCT.EQe S)I TCRG=1 PLSTO0390
1143 IF( ISELCT «GT7)IDETC=2¢C FLST0395
1144 ICHK=INFT +ISYN FLETC4CO
1145 IF(IUNBAL.EQ. 0)GOTC18 PLSTO040S
1146 I1J(1)=0 . FLSTO0410
1147 KX(1)=0 FPLSTO0415
1148 KKk=2 PLSETC420
1149 GOTO1E PLST0425
1150 18 1J(1)==1 FLSTO0430
1151 ICHK=ICHK+1 PLSTCA43S
2182 1J(2)=0 PLST0440
1153 KX(1)=0 FLS5T0445
1154 KX (2 )=0 FLSTCA4S0
34 KK=3 PLSTO04ES
1156 16 IF(ICHFK.GE .NPLDOTS)GOTC29 PLSTO0460
1157 NPLOTS= ICHK FLST0455
1158 WRITE (6 +200) I CHK PLETCA70
1159 200 TORMATI 141 4" % %k%kkxERRORXk%%% NUMBER COF PLOTS REQUESTEDL?® PLSTO0475
1160 1, * GREATER THAN SPECIFIED INPUTe NUMBER OF PLOTS RESET'/ FLST0480
1161 1* TC INCLUCE INPUT SET ANC UNEALANCED L INKAGE IF REQUESTED* FLSTC48S
11€2 19* 1+Ee?514) PLST0490
11683 29 IF(NPLOTS.LT.KK)GOTO17 FLST0495
1164 DC 5 I=KKNP_OTS FLSTO0500
31CS K=[=1 PLSTCSO0S
11€6 CX(I)=KX(K)+JX PLSTO0S510
1167 S IJ(I)=1J(K)+IK FLSTO0515
11€8 17 DC 3 I=1,NFLOTS PLSTCE20
11€S IPL=(I-1)%NPTES PLSTO0E2S
1170 CALL DYNMIC(IJ(I)KX(I)) FLSTO0530
1171 IF(ISELCT «EQeO0 JCALL ADD(NPTS, IDOT) FLSTOE3S
1172 XAD=C.0CO PLSTO0E40
31173 YAD=C. ODO PLSTO0S545
1174 IF(IRICEQe1)COTOE FLSTO0550
1175 ISwW=0 PLSTCESS
117€ CALL KINSCL(361) PLSTO0E60
1177 IAN=3€1 FLSTO0565%
1178 CALL CYNMIC(IJ(I)sKX(I)) FLSTCE70
1179 IAN=C PLSTOE7S
1180 IF( ISELCTNE ¢ CeDRIDOTLEQ.0)GCTOL11 FLSTOS80
1181 XAD=XT (362+4)=XT(362, 1) FLSTO058S
1182 YAD=YT(362+4)-YT(362,1) PLSTCE90
1183 11 ISw=0 PLSTO0S95
1184 6 DO 4 J=14NPTS FLSTO0600
11E5 IF=1FPL+J FLSTCEOS
11€6 IF(I SELCT«.GT.7)GCTC14 PLSTO0ELO
1187 IF(IDUOTNEL.O)GDOTO10 FLST0615
1188 B(IK)=CX(J, IFORCE) FLST0620
11€S A(IH)=DY(JsIFCRCE) PLSTO0€2S
1190 GCTO4 FLST0630
1161 10 BUIH)=XT(JsIFCRCE)=XAC PLSTCE3S
1162 A(IH)=YT( JSsIFCRCE)~=YAD PLSTOQE€40
1163 GOTO4 FLSTO0645
1194 14 A(IK)=TOR(J, ITORQ) FLST0650
1165 4 CCNTINUE PLSTCEES
1166 3 CONTINUE PLSTOEGD
1197 IP=NPTSHNPLOTES FLSTO0665
1198 IF(IPCLARWNEL.O)GOTO1 FLSTO0670
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C PCLAR PLCT CF FCRCES SELECTEC PLSTCETS
IF(IERR«GTa0) CALL PERERR(ITITLE sIPOLARLVIERR) PLSTO68B0
NCYCL=1 FLSTO0685
XNAX=E(1) PLETCEQO
XMI N=XMA X PLST(QE9S
DO €& I=2,1IP FLSTO700
X=8(1) FLSTO705
IF(XeGTeXMAX) XMAX =X PLSTO0710

8 IF(XelLTe XMIN) XMIN=X PLSTO715
GCT Q07 FLSTO720

e PLSTC72E

C 3 ok ok ok ok ok ok o ok ok akok kool e oje ok sk afe e e ol ool sk ol ok ol o ok ok ol o ok ok ok o ok ok ok ok ok b ok ok ok PLSTO0730

C FLSTO0735

C SETTING ICETC TO THE FOLLOWING NUMBERS GI VES: FLSTO740

C 1=MAXIMUN FCRCE MACNITUCE PLOTTED PLSTC74S

C 2=X==0RCE MAGNITUDE PLOTTED PLSTO750

C 3=Y=-FORCE MAGNITUDE PLOTTED FLSTO755

C NCYCL= NUMEER CF CYCLES OVER WKICF VARIABLE IS TO BE PLOTTED PLSETC760

1 PLSTO076S

CaEd kA Sk 43 4ok 5 ob ok ok ook 3k ok ok ok ok ook ok ok ok e ok o ok o ok kol s ook o ok ook o ok FLSTO770

C FLSTO775

1 NSCALE=2 PLETC780
XMIN=Ce CD O PLSTO0785
XMAX=NPTS *NC YCL FLSTO790
IF(ICETCeEGel JCALL MAC FLST(C79S
IF(IDETCe NE«2)GOTC19 PLSTCQECO
DO 27 I=1,1IP FLSTO0805

27 A(I)=E(I) FLSTO0810
19 DC 22 J=1 sNPLCTS PLSTOE1S
K=(J=1)®*\NPTS PLSTO0820
DC 22 I=1.NPTS FLSTO0825
INv=]+K PLETCE3C
22 3(IM)=(I-1)NCYCL PLSTO083S
IF( IERR «GT«0)CALL PERERR(ITITLE sIPOLARLIERR) FLSTO840
YMAX=A(1) FLSTOE4S
IF(IPLOT«EGel )GOTC24 PLSTQESO
YMIN=YMA X FLSTO0855
DC 9 I=2, 1P FLST0860
Y=A(I) PLSTCEGES
IF{Y«eGTe YMAX) YMAX=Y PLSTOB870

9 IF(Y LT <YMIN)YMIN=Y FLSTO87S
NSUPER=1 PLSTCESBO
IF(NPLOTS.EQs 1)NSUPER=0 PLSTO0E8S
DO 12 I=1.NPLOTS FLSTO0890
IF(ICT ol «AND ¢« [eEQ «NPLOTS INSUPER=3 FLSTO089S
K=(I-1)%NPTS PLSTOSCO
LSYMP=]I-1 PLSTO0905
IF(LSYMP«CGT el JILSYMP=L YSMP+5 FLST0910
I1C=1 PLETCS1S
IZ=NPTS-NCYCL+1 PLSTO0S20
IF(IPLOT.EQe2)GDTO2 FLST0925
DC 13 J=1,NPTS FLETCS30
CClJ)=A(K+IC) PLSTO0G3S
DD(J )=B(XK+J) FLSTO0940
IF(ICeGECIZ)IC=1IC~NPTS FLST0945

13 IC=IC+#NCYCL PLETCSSC
CALL XYP_OT(ITITLE, ICOMPNPTS+NSCALE.LABINC FLSTO0955
1o LINTYPSsLSYMP JANGSTsDEGINC o XPAGELYPAGE+DD,,CC, PLETCS6E0
IXMA Xy XMINy YMAXsYMINSNSUPER) PLSTO0965
GCTO012 FLST0970

2 WRITE(6+102)1 PLSETCS75
DGANG =3.6D2/(NPTS~-1) PLSTO0SG80
DO 135 J=14+NPTS FLST0985
ECANG=(J=1 )%XDCANG FLSTCS90
ANMAG=DSQRT(A(K+IC) %A(K+IC)+E(K+J)XE(K+J)) PLSTO0S9S
WRITE(6s101)ZGANG sA(K+IC) +8(K+J) s ANAG FLST 1000
IF(ICGT«I1Z)IC=IC=NPTS FLST1005

15 IC=IC+NCYCL PLETI1C10
101 TORMATI( 14 $324X%X:34(Gl4.64+6X)) PLST1015
102 FORMAT(1IH +/632Xs "CURVE' 137/ FLST1020
126X 9 "CRANK ANGLE® 310X s*"X COMPONENT *39Xs 'Y COMPONENT %, PLSET1C25
17Xs "RADIAL OFFSET') PLST1C30

12 NSUPER=2 FLST1035
24 CONTINUE FLST1C40
RETURN PLST1C4S
END FLST 1050
SUBRCUT INE MAC MAGOOOS
INMPLICIT REAL*8(A=-H,0-2Z) MAGCC10
COMMCN/ZCONTRL /NP TSHILINKSILOCISNPLOTSsIK 3 UXsIQs 1JJ,1IVAR, INPT, ISW MAGQOC15

1y ISET s ISYNS IDEV, IKKSyI BALsIMOM ITORQ+IDOTsNMONI TRsICGUTsJIXX sIDNSP,IAN MAGOO20
COMMCN/STCRE2/X(3000),Y (3000) NAGCC2S

20 1 J=1-NPLOTS MAGOC30

DO 1 I=1sNPTS MAGOO0 35
IJ=1+(J=1)#N>TS NAGOO040
A=X(1J) MAGCC4S
3=Y(1J) MACGOO0S50

1 Y(IJ)=DSQRT(A*A+B*B) NAGOO55
RETURN MAGCC60
ZND MAGCO065
SUBROUTINE ADDI(NPTS,LIDOT) ACDOOOS
IMPLICIT REA_#8(A=H,0~-Z) ADDOO10O
COMMCN/FORCE/X(552 +8) sY (5528 ) +CX (552+8)sLY(EE2,8)s TOR(552+8) ADDOQC1S

19 GRAVFS( 7)+ XDES » YDEG sADEG s TDEG yHOLD » AERR » ISRT ADDOO 20
DO 1 I=1sNPTS ADDO0O025
IF(IDCCT<ECe0) CCTO2 ADDCC30
X(I +E)=X(1I,4)-X(I,1) ACDQCO35
Y(Is8)=Y(I,4)=Y(1I,s1) b ACDO0O040
GCTC1 ADDCC4S

2 DX(I +E)=DX(I +4)=DX(I,1) ADDOCCSO
DY(I+8)=DY(I+4)=DY(I,1) ACCOO05S
CONT INUE ADDOOEO
RETLURN ADDCCES
END ADDOO70
SUBRCOUT INE PERERR(ITITLE, IPOLARIERR) FERROOOS5
INPLICIT REAL*8(A-KH,0-2) PERRCC1O0
COMMCN/ZCONTRLZNPTSH ILINKSsILOCISNPLOTS s IKyJX s IGy 1JJs IVARs INPT, ISW PERROQO1S

1y ISET s ISYNS IDEVs IKKsIBALSIMOM,ITORQsIDOT+MONI TRLIOUT+JIXX ,IDNMSPy IANFERROO20
CCMMCN/STCRE2/XS (3000 ), YS(3C00) FERRCC2S
COMMCN/CONST/FIE sFPIE2 sRAD JCEG,PY PERRQO30
DIMENSION AMX(10)sAMZEAN(2+,10) sRMS(2+10)ITITLE(B80) +ANG(10) FERROO035
WRITE(6+100)(ITITLE(I )y I=1,18) FERROO4O
N=2 PERRGCC4S
NT=NPTS~-1 PERROOSO0
IF(IPCLAR <EQe 1 NN=1 FERROOS5S
DC 1 J=1,.NFLOTS PERRCCE&EO
==0.CDO PERRCC6EE
D=0 000 FERROO7O
E=0 .0CO FERROC?7E
G=0.CCC PERROCBO
K=(J=-1)%NPTS PERROORBS
Y MAX=YS (K +1) FERROO090
YMX=DABS( YMAX) PERROO9S
ZMAX=YMAX XYMA X+4XS(K+1 )% XS(K+1) FERRO100
DC 2 I=1,ANT PERRC105
3=XS(K+1) PERRO110
C=YS(K+1I) FERRO115
G=C*C+G FERRO120
E=C+E PERRC125
IF{IPOLARNE. C)GOTC3 PERRO130
D=D+B FERRO135
F=B%E+4F FERRC140
Z=B%xB+CxC PERRO 145
IF(ZMAXGELZ)GODOTODZ2 FERRO 150
ZMAX=2Z FERRO155
THETA=DATAN2(CsB) PERRC160
530702 PERRO165

3 H=DABS(C) FERRO170
IF(YNMXCESF)GCTO2 FERRC175S
YMX=H PERRO180
YMAX=C FERRO 1RS

2 CCONT INUE FERRO190
IF(IFCLARCNELO)GOTCS PERRC195
AMEAN(2+J)=D/NT PERR0O200
RMS (2+J )=CSQRT(F )/NT FERRO205
ANMX (J)=CSCRT ( ZMAX ) PERRC210
ANG( J)=THE TAXDEG PERROZ1S
GOTOS FERRO 220

4 AMX (J )=YMAX FERRO 225
ANG (J)=THETA PERRO0Z30

S AMZAN( 1,J)=E/NT PERRO0 235
RMS (1,J)=CSQRT{(G)/NT FERRO240

1 CCNTINUE PERRCZ245
IF(IERR«LE«NPLOTS)GCTCE PERROZ50
WRITE(6,104)IER,; NPLOTS FERRO255
IERR=1 FERRC(C260

€ DO € I=1.NPLOTS PERRO0Z6S
IF(IERR EQI)GOTOE FERRO 270
WRITE(6+,101)1I, IERR FERRO275
B=DAES (AMX(IEFRR)) PERRC280
CMX=(DABS(ANX(1))~-B)%x1, 0D2/E PERRO28S

DC 9 J=1sN FERRO0290
B=DAES (AMEAN(JLI1ERR)) FERRC2SS
CMEAN=(DABS(ANEAN(JSI))-B)*1.0D2/E PERROQZ00
CRMS=(RMS(Js I )=RMS(JsIERR))*1.0D2/RNS(JSIERR) FERRO 305
IF(J.EQ.2)COTO10 FERROZ10
IF(IPOLARLNE.O0)GOTC11 PERROZ1S5
WRITE(6s1CS5)AMX( IERR) sAMX(I) sCMXsANG(IERR) sANG(1I) PERRO 320
WRITE(6,102) FERRO325
GCTC12 PERRCZ30

11 WRITE(6s106)ANX(IERR) sANXI(I) sCMXsANC(IERR)ANC(I) PERROZ3S
12 WRITE(65 107)AMEAN(JSIERR) sAMEAN( JsI )sCMEAN sRMS(JSIERR) sRMS(Js1I) FERRO340
1+sCRNS FERRCZ45
G0T0s PERROZ350

10 WRITE(6,1C3) FERRO 355
GCTO12 FERRO360

9 CCNTINUE PERRC36S

8 CONTI NUE PERRO 370
100 FORMAT (/7 20Xy 74( "% * )/ Z0Xs %", 18BA4, " %2 /20X 74( "% ") /) FERRO375
101 FCRNAT (25X//* PERCENT AGE CHFANCES OF CURVE *%,11, PERRC3280
1* WITH RZSPECT TO CURVE "' ,I117/7) PERRO0OZ85
102 FORMAT( "% FOR Y AXIS *%¢) FERRO390
103 FCRNMAT (*"%% FOR X AXIS *%°v) FERRC3S5
104 “ORMAT(* *%% ERRCOR= ITERR=',I1,' WHEICH IS CREATER THAN?', PERRO400
1* NUMBER OF PLOTSsIE ',I1/* IERR RESET TCO ONE *Xxx%¢) FERRO405
105 FORMAT (1Xs* MAXe MAGNITUDE WAS *3G14.6,"' BUT IS NOW* FERRO410
14Gl14.€E4" THIS CONSTITUTES A RISE COF'9G14,6,'3°/ PERRO0O415

1°¢ THE ANGULAR DIRECT ION KAS CHANGELC FROM ' ,G14.€, FERRO 420

1* TO * +G14.6/) PERR0425
106 "DIMAT( 1Xs* MAXe MAGNITUDE WAS?' sG14 454" BUT IS NOW' G114 .5 PERRO 430
1 * THIS CONSTITUTES A RISE OF "sG14.€, '3/ FERRO435

1* THE CYCLIC FOSITICN OF INPUT CRANK CHANGED FROM *,G14.6, PERRCA440

1* TO *"4G14.67) PERR(0445
107 FOIMAT( 1Xs* MEAN MAGNITUDE WAS',G14.6+" 3UT IS NOW',»G14.5 FERRO450
15" THIS CCNSTITUTES A RISE OF "3 C144.€, "%/ FERRC4ES

1° RNS MAGNI TUDE WAS' 3Gl 4.6+ EBUT IS NOW',Cl4 .6 PERRQC460
1 * THIS CONSTITUTES A RISE CF '"+sG144€4"%% /) FERRO 465
RETURN FERRO470

END PERRO0475S
SUBROUTINE SIMPLX(PMINsMINI) SMPX0005

C SNPX0O010

C SIMPLEX MINIMIZAT ICN ROUTINE EMP XCC1S

Cc ACTLAL NOe OF OPTINMVMIZATICN VARIAEBLES = N SMP X0020

o DIMENSION OF *V* IS V(N%®(N+4)) SMPX0025

G . DIMENSICN CF °*F* IS F(N+3) ENVPXCC30

- CENTROID VALUES ARE VI(NXx(N+43)+41) TC VINX(N+4)) SMP X003S

C SMFX0040
IMPLICIT REAL #*8(A=H,0-Z) SNPX0045
CCVNNCN/CONTRL/ZNPTS s ILINKSILCCIsNPLCTS s IKs X IQs TJJs IVARS INPTSISWK EMP XCC50

1, ISETsI SYNSIDEVSsIKK IBALsINMOM I TORQ+IDOT yMONITR, ICUT 9 JXXs IDMSPs IANSMPX0055
COMMCN/ZSYNTH/ZFP(7 ) ITP( 7)+sKV(2E,5) SVMEX0060
CCOMNCN ZAFEX/ VI(1000),F(30)sMARELESKLOSEV, IVIOL EMP XCC6ES
COMMCN /RATIO/ EXFAND sREDUCE+SHRINKZECUNCE sSNAKE SMP X0070
19 SMALLsFMINGSNITERsNPRINTyNCHECK sNPRTsNSCAN,ISCAN SNEX0075
CONNON/VARFAR/VM (2504 5) s VLIM(Zy 75+ 5 )9 SENSIV,SENSIT ENMFXCCBO
DATA ITERsNAX sNM/0 +2%1/ sLABFSsLAEF/2F Ps2H F/ SMPXOC8S
101 FOIMAT(* FUNZ TION VALUESsFlseeF(N+1)sCF THE INITIAL SIMPLEX ARE:')SMPX0090
102 FORMAT (' ITER =% 149 '"sMAXERR «= 3G 1579 "sMINLERRe="3G15.7) SNPX0095
104 FCRNAT(* MAXe. ERRCR VALUE IN CURRENT SIMPLEX'3/3sG1S7) EMP XC1CO
105 TORMAT("®" MINe. ERROR VALUE IN CURRENT SIMPLEX"'+/3G15.7) SMPX0105
106 FORMAT ('"ONITER _ IMIT REACFED+CURRENT VALUES WRITTEN ON IQ7*'/ SVPX0110
1* FINAL MINe ERROR =',G14 .6) EMP XC118
107 “ORMAT(8514.6) SMP X0120
112 FORMAT( *OITERATIONS =%,11C) SMPX0 125
115 FORMAT (1X sS5C1547) SFFXC130
116 FORMAT(" %%%STUCK WITH SNVNALL CRITERION*X%x*) SMPXO0135
117 FOIMAT(* #*%Z0ONVERGENCE SUCCESS=FNIN CRITERIONX%%x*/) SNMPX0 140
119 FORMAT(* THE PARAMETERS ASSOCIATED WITH THE CURRENT MAX. ERROR®*) SNPX0145
120 FCRMAT(* THE FARAMETERS ASSOCIATEDL WITH THEE CURRENT MINe. ERROR?®*) EMP XC150
121 “ORMAT(®* FINAL VALUES OF THE OPTINIZATICN VARIAELES' SMP X0 155
1» * CCRRESPONDING TO MIN. ERROR?') SVPX0160
122 FCRMAT(* MININUM ERROR'3/C15.7) EMP X01€5S

Cc SMPX0170

C INITIAL: - SETS ARZ GI VEN SNPX0175

C SNPX0180
MIN=NINI EMP XC185
ANI N=PMIN SMP X0190
N=MARBLE SMPX0195
N1=N+1 SNPX0200
N2=N+2 EMP XC205

=N+ 3 SMPX0210
N4=N+4 SNEX0215

=EXF AND EMP XC220
X=BOUNCE SMPX0z225
Y=REDUCE SNPX0230
Z=S KR INK SMPX0235
NSNAKE=0 EMP XC240
NSHRNK=0 SMP X0Z245S
NN = N#*N1 SNPX0 250
NNN=N+NN SNPX0255
NANN=N+NNN EMP XC260
= N=N SMP X0265
FN1=N1 SMFX0 270
RX=1 .0DO/ X SNEX0275
RHN=X/FN SEMP X0280
SACT=FN* X=FN 1 SMPX0285
WMO=W=1.000 SNEX0290
XNO=X=1.00C0 EMP XC295
OMY=1. CDO~-Y SMPX0300
IMZ=1.0D0-Z SMPX0305
WRITE(6,+101) EMPXC310
WRITE(6:115) (F(I) sI=1,sN1) SMPX0Z15
KLOSEV=1 SNMPX0 320
ASS ICN 2 TO <RANK SNPX0325
GC TC 24 EVMP XC330

2 ASSIGN 28 TO KRANK SMP X0 335

C SNPX0340

T BEGIN NEW ITERAT ICN SENPXCZ4S

G SMP X0350

3 CONTINUE SVMPX0 355

< SENPX0360

C SELECT NEW VEFRTEX V%=V (N2) & CALCULATE F#*=F(NZ) SEMP XCZ6S

=2 V¥ 1S THE REFLECTICN CF V(MAX) ABOUT THE MEAN OF THE OTKHER V'S SMP X0370

C SNPX0375
DC 65 I=1,N ENPXC3ZBO
IMN=I~-N SMPX0385
IMON=1+MA XON SVPX0 3290
V INN=FACT #V ( IMON ) SNPX0395
DC S5 J=1 s\l SMP XxC4CO
JMON=I NN+ JEN SMP X0408

55 VINN=VINN+V(JMON) SMPX0410
INN=T4NN EVPXC415S
VIINN)=VI NN%(RHN SMPX0420
INNNN= I +NNNN SNPX0425

65 V (INKNKNN )= (V(INN) +XMO%V( IMON ) ) *R X SNPX0430
FIN2)=DIFF (N2 sAN) EMP XC435
IF(I VIOL.NE«.6)GO TO 9 SMP X0440

C SNEX0445

C CFECK WHETHER CENTRCIC IS FEASIELE ENPXCA4S0

c SMP X0455
N GDOD=NNNN SNPX0460
F(NA)I=DIFF(N4G s NNNN ) SNPX0465
IF(IVICLeEGCeH6)INGCCD=MINON EMP XC470

7 DO € I=1sN SMP X0475
INN= I +NN SMPX0480
IGCCC=1I+NGCCD ENPXC48S

8 V(INN)=O.2500*(3.DO*V(Ihh)+V(IGCOC)) SMP XC490

FIN2)=DIFF(N2sNN) SMFEX0495
IF(IVIOL .EQe5 )G TO 7 SNEX0500

G EMP XCEO0S

|+ CHECK IF F% LTe F(MIN) SMPX0510
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SNFX0515

IF(F(N2)eGE«F(MIN))ICGCTO148 EMP XxCE20
SMP X0€25

DIRECTION IS GOOD SO TRY DDUBLE MOVE TO Vi%k=We VE=(W=1).V(MAX) SNPXO§3O
ENPXCE3S

MOVE =C SMPX0540
DO 1C I=1,N SNPX0545
INN= I 4NN SNEX0550
IAMNN=T+NMNN EMP XCEES
I MAXCN=I# MAXON SMP X0€60
VIINNN)=W2V( INN)=-aMO%xV({ I MA XCN) SMPEX0565
FIN3)=CIFF(N3,NNN) SNPX0570
EMP XCE7S

CHECK IF DOUBLE MOVE IS IMPROVEMENT ON CRIGINAL MCOVE SMP X0 580
SMPX0585

IF(IVICLeEGeS)CGD TC 12 ENMPXCEYO0
IF(FI(N3)=F(N2)) 11412412 SVPX0595
EMP XCECO

DIRECTICN 1S GCOD SC TRY CUADRUPLE NOVE TO V=W  Vx%k=(W=1).V(MAX) SMP X0€E0S
SVEX0610

DO 6 I=1.N SNFXCELS
INNN=T+NNN SMP X0€20
INN= 1 +NN SMPX0625
IMAXCN=I+MAXON SNPX0630
VIINN) =WV (INNN)=-WMCxV ( IMAXCN ) EMP XCE3S
TI(N2) =DIFF (N2 yNN) SMP XQ0€40
MOVE=1 SNVNEX0645
IF(IVICL.EC.5)GD TC 114 SNPXCESO
IFIFIN2)-F(N3))95,114 ,114 SMPX0EES
NEW=N3 SMVNEX0660
NCENT=NN SNPXO0665
NEXP=NMNN EMP XCET7O0
D" TQ 123 SMP X0€7S
NEW=NZ2 SMEX0680
IF(MOVEEQ.O)CO TC 138 SNPXCEBS
NCENT=NNN SMPX0E90
NEXP=NN SMPX0695
SENEXOT700

DETERNINE VERTEX NCVEMENT EMP XQ705
SMP X0710

IF(F{NEW) « GT<SNAKE*F(MIN))GD TO 138 SMNPXO0715
DC 125 1I=1,N ENEXQT720
INN=I + NE XP SNPX0725
INNN=TI+NZENT SNMEXO0730
IMAXCN= I+MAXON SNEXOT735
VIINMNYI=VIINN)=V (IMAXCN) EMP XC740
SMP X0745

TRANSLATE COMPLZTE SIMPLEX SNPX0750
ENPXCT7SS

20 135 J=1 N1 SMPX0760
JMN=(J=- 1) *N SNFEX0765
DC 13 I=14N SNPX0T770
INN=I+NCENT EMP XC77S
JNN=T + IJMN SMP XO0780
V (IJNN)I=V(JINN) +V( INN ) SNPX0785
F(J)=CIFF(Js JNMN) EMP XC0790
IF(IVICLaNE«6)GO TC 135 SMP X0795%
DO 133 1=1sN SMPX0800
INN=I4NEXP SMNPXCECS
JNN=1+ JMN SMPXO0ELOD
VI(INN)I=Ce 25D 0¥ (3D O0O%XV{JNN)+V(INN)) SNPX0B1S
GO TO 132 SNEX0B20
CCNTINUE SEMP XCE25
NSNAKE=NSNAKEZ +1 y SMPX0830
SVMPX0835

RESET V(MAX) TC NEW VALUES ENPXCEASC
SMP XCEAS

NEWON=(NEW=1) %N SNFEX0850
DC 14 1I=1.N SNFPX0855
INMAXCAN=I+NAXON SEMP XCEEO
INEWON=I+NEWON SMPX0865
VIIMAXON)=V({INEWON) SNPX0870
FI(MAX) = F(NEW) SMP XCE7S
G0 TO 24 SMP X0EBO
SMPX0BBS

ORIGINAL MCVE NO GCCDe+ CHECK IF REFLECTED PODINT SNPXCEQO
WILL HAVE THE LARGEST FUNCTICON VALUE SMPX0ESS
SMNPX0900

IF(FI(N2)=-F(MM)) 15, 16,16 SNFPX0905
NEW=N2 EMP XCS10
GO TO 138 SMP X0915
SMPX0S20

REFLECTED POINT WILL HAVE LARGEST FUNCTIOCON VALUE SMPX0925
CHFECK IF CENTROID IS FEASIBLE SNPX0930
SEVMP XCS3S

NBAD =NN SMP X0S40
IF(FI(N2)eGTeF(MAX))INBAD=MA XCN SNEX0945
NCOOL=NNNN SNFX0950
FI(NA)=DIFF (NG JNNNN) SMP X0GES
IF(IVIOL.EQe 6)NSGOOD=MINCN SMPX0960
DC 18 I=1sN SNEX0965
INNN=TI+NNN EMP XCC70
IBAD=I+N8AD SMP X0S75
IGOOD=1I+NGDOD SMPX0980
V (INNN)=0OMY%V { IGOOD )+Y*V( IBAD ) SNPX09BS
FI(N3)=DIFF (N3 sMANN) EMP XCS90
IF(IVIOL.NE«6)GD TO 186 SMP X0995
NBAD=NNN SVPX1000
GG TC 17 EMP X1C0S
SMPX1C10

IF V*% STILL HAS GREATEST FUNCTION VALUE,SHRINK SINMPLEX SMPX1015
SNPX1020

IF(FIN3)=F(MAX)) 19,20,20 EMP X1025
NEW=N 3 SMPX 1030
GO TO 138 SMFX1035
SEMP X1C40

SHRINK SI MPLE X ABCUT VININ) SMP X1045
SNPX 1050

CCONT INUE SNPX1055
DC 23 I=1.N1 EvMP X1C60
IF(I-=-NIN) 21+23:21 SMP X1065S
ION=( I- 1) *N SMPX1070
DC 22 J=1 N SNPX107 S
JION=J4+I0ON SMPX1C80
JMINON=J+MINON SMPX 1085
V(JICN)=Z%V(J IDN )+0OMZ *V(IMINON ) SNFPX1090
FC(I)=DIFF(1,ICN) SMP Xx1C9E
IF(I VIOL:. NEoa 6)GO TOC 23 SMPX1100
DO 225 J=1sN SNMFEX1105
JION=J+41I0N SyMPX1110
JMINCN=J+ NINON SMPX11185
VIJION)=025)0%( 3.00%xV({ JICN)+V(JIJMINCN)) SMPX1120
GO TO 222 SNPEX1125
CCNTINUE EMP X1130
N SHRNK=NSHRNK+ 1 SMPX 1135
SNVNPX1140

RANK FUNCTICN VALUES=FICGFEST(MAX )oNEXT HICFEST(MM)s & LOWESTI(MIN) SEMP X114%
SMPX1150

DO 2€ I=1sN1 SMNPX11585
FIT=F(I) SNPX1160
IF(FITaGTaF(MAX) INAX=1 SEMP X1165
IF(FI TeLT«aF{MIN))NIN=I SMPX1170
CONT INUVE SMEX1175
MN=NIN SVPX1180
20 27 I=1 N1 SMPX118S
IF(I.EQ.MAX)GOTO27 SMPX1190
IF(F(I)eGT eF(MM) IMM=1 SFVPX1195
CCNTINUE SvP x1200
MAXON=( MA X=1) %N SMPX1205%
M INON=(MIN=-1) %N SMPX1210
GO TO KRANK, (2+28) SNEX1215
sMP Xx1220

TEST FOR CONVERGENCE SMP X1225
SVMPX1230

ITER=ITER+1 ENPX1235
IF(I TER«LT«NI TER)GCTOQ30 SMPX1240
M=0 SVPX1245
KK=0 ENMPX1250
20 35 L=1 N1 SMP X 1255
WRITE(7,107)F (L) SMFEX 1260
DC 36 I=1, 1K SNPX1265
IF(RKV(IJJU+1I,51).EQ.2)GCTO36 SEMP X1270
KK=KK+ 1 SMPX1275%
DO 37 J=1+5 SMPX1280
IF(KV(IJJ+1,J)«EQe1)GCTO37 EvNPX1288S
M=M+ ] SMP X1290
VM(KK s J)=V(M) SVNFX 1295
CONT INUE SMFPEX13200
WRITE(7+s107)(VMIKKSLN) sLAN=1,5) SMPX 13085
CONTINUE SVMPX1310
CONT INUE SNPX1315
WRITE(6,106)F (MIN) SEMP X1 320
PMIN=F ( NI N) SMP X132S
MINI=MIN SMPX1330
RETURN SENPX133S
SMPX13240

WRITE PR3GRESS OF OPTIMIZATION EVERY NPRINTY ITERATICNS SNPX 1345
SMPX1350

IF(NCD(ITERSNPRINT)«NE«O)CCTC40 EMP X13£€5S
WRITE(E6,112) I TER SMPX 1360
I=MAXCN+1 SMPX1 365
J=MAXCN+N SEMP X13270
WRI TE(6,119) SMPX1375
WRITE(64s107ILABD 4 MAXs(VIK) 3K=145J) SMPX 1380
WRITE(6 ,104)YF(MAX) SNPX138S
I=MINCN+1 SMPX1390
J=M INON+N SMPX 1395
WRITE(6,120) SMNEX1400
WRITE(6+107)LAEPsNINs (VIK)sK=1sJ) EMP Xx1405
WRITE(6s1CE5)F (MIN) SMP X1410
IF(MOC(ITERsNPRT ) «EQ+CIWRITE(Es 102)ITERF(MAX) sF(NMIN) SVNPX1415
IF(VMCD(ITERsNSCAN) «NE 0 ICCTOG61 EMP X1420
WRI TE(6,108) SMP X142%S
DO 62 I=1,1ISZAN SVMEX 1430
WRITE(H6 s109)(VM{IsJ)sJ=1s5) SNPX143%
WRITE(6,110) SMP X 1440
WRITE(E,10S)( V(I )sI=14sNN) SMPX 1445
FORMAT (20Xs* VM( ) MATRIX ') SNPX1450
FCRNAT (5G14.6) EMP x1455%
SORMAT(Z20Xs* V( ) MATRIX ) SMP X1460
SNPX1465

CFECK CCNVERGENCE EVERY NCFECK ITERATIONS ENFPX1470
SMP X1475S

IF(MOD( ITERsNCHZCK)«NEs 0)GCTO3 SMEX 1480
IF(F(MIN)CT.FMIN )GOTO4 1 SMPX1485
EMP X1490

JPTIMIZATION SUCCESS % kKR Xk SMPX 1495
SNPX1500

WRITE(6+117) SMP X1£0S
WRITE(E+112)1 TER SMPX1£10
GO TO 50 SVPX1515
EVPX1E20

CONVERGENCE IF FMAX=-FMIN LESS THAN SMALL*XFMIN SMPX1825
SVMPX1530

IF(F(MAX)=F(M IN) «GT «SMALL #F(MIN))IGOTO3 SMPX1535
EMP X1£40

STUCK ON SMALL IF AES.(VNAX-VNIN) LESS THAN AES «(SMALL * VMIN) SMP X1£45
SMPX 1550

MAXN=MAXON+N SNPX1ESS
MINN=NINON+N SMPX1560
DO 45 I=1,N SMPX 1565
IMN=I-N SMNPX1570
IMINCN= IMN+M INN SNPX1575
INAXCAN=IMN+MAXN EMP X1E80
VIMINN=VIININCN) SMP X1£585
ABSMIN=DABS( VIMINN) SNPX 1590
IF(DAES (V(IMAXON )=VIMINN) «GT « SMALL*ABSMIN+AND « ABSMINeGTe SMALL) SNPX1595
1GCTC3 EMP X1€C0O
CONTI NUE SMP X1605
WRITE(6+116) SVPX1610
WRITE(6+112)ITER EMP X1E€1S5
0 D0 6C I=15sN SMP X1£€20
IMINON=I+MINON SNFX 1625
V(I)=V{(IMINON) SNPX1E€30
WRITE(6+121) SMPX1€35
WRITE(6E,118)C V(I ) I=1,N) SNPX 1640
WRITE(6,122)F(MIN) SNFEX1645
PNIN=F(NIN) EMP X1€50
MINI =1 SMP X1€55
WRITE(7+107)F(MIN)y (V(K)sK=1sN) SMPX 1660
K= SNFX1€6S
KK=(C SMPX1E€70
DO €63 I=1,1K SMPX 1675
IF(KV(IJJ)+1s1).EQ.2)GOTO6E2 SNVNEX1680
KKk=KK+1 SMP X1 €85
DO €4 J=1,5 SMP X1€90
IF(KV(IJJI+1:J)e=Q.1)G0T064 SNPX1695
K=K+1 ENEX17CO
VML KK 3 J)=V(K) SMPX1708
CONTINUE SMPX1710
CCONT INUVE SNPX1715
RETLERENMN EMP X1720
ZND SMPX 1725
SUBRCUT INE KINSDODL(II) KNSLOOOS
INPLICIT REAL*8(A=-K,0-2Z) KNSLCC10
COMMCNRN/ZKI NZINVISINV23TH(542 +5)3S(542:5)+C(542,5),W(542,5)eW1,STH KNSLOC1S
1s ALP(S42,5),AJ(542:,5)sAL(10) s SINE2+sCOSE2,SINE3,COSE3+SINB3,C0SB3 KNSLOO20
COMMCN/CONTRL/ZNPTS s ILINK, ILOCIoNPLOTS»s IKsJXsIQsIJJsIVARSINPTHISHK KANSLOO2S
13 ISETsISYNSIDEVe IKKSsIEALSINCVNL,ITORGsICOT s MONITR, IOUTsJ XX IDMSP s IANKNSLOO30
Wll=wlx*wl KNSLOO0 35
AL1=AL (1) KNSLOO40O
ALa=AL(4) KNELCC4aS
ALZ2C=AL(2) KNSLOO0S50
AL3C=AL (3) KNSLOOS55
AL23C=2 .0C0%AL3C KNESLCC60
SALP3=0.,0D0 KNSL 0065
SALP2=0.0D¢C KNSLOO70
SAJ3=0.0D0 KNSLOO75
SAJ2=0.0D0 KNELCCBO
IF{ILINKeEGe1)GOTC2 KNSL 0C85
AL2A=AL(5) KNSLOO30
AL3E=AL (8) KNSLOO95
ALS=AL(7) KNSLOC100
AL 6=AL( 6) KNSLO105
AL26=2 .0DO%A_E KANSLO110
SALP6=0.0C0 KNSLC11S5
SALPS5=C0.0D0 KNSL 0120
SAJE=C.CDC KNSLO 125
SAJS5=0.0D0 KNSLO130
NEFT=NFTS KNSLC13S
III =11 KNSL 0140
IF( ISW.EQ.1)GOTO3 KANSLO 145
TE(151)=5T#H+ KANSLO150
NPT ES=1 KNELC15S
Wil=0.CDC KNSLO 160
W1l1=0,.0C0 KNSLOL165
DD 1 K=14NPTS KNSLO 170
I=T114K KNSLO175
SINI=DSINI(TH(Is1)) KNSLC180
COS1=DCOCS({TH(I »1)) KNSL 0185
S(Is1)=SIN1 KANSLO 190
C(Is1)=C0S1 KANSLC19S
Cl1=AL1*COS1~-AL4 KNSL0Z00
C2=AL 1*SINI1 KNSLO205
DCl=-=AL 1%W1%S INI KANSLO210
DC2=AL1*%*W1%COE<1 KNSLC215
D2C 1==-DC2% W1 KNSL 0220
D2C2=CC1%w 1 KNSLO225
D3C1==02C2%W1 KNELC230
D3C2=D2C1%xwl KNSL 0235
THO 3=DYAD( INV 1,AL3CsAL23C sAL2C4C1+C2+,DC1,+DC2 4D2C1 4D2C2,4+03C1 +D3C2s KNSLO240
ITHEP2 sSIN3 sCOS34S IN2,CLCS2:W3,WZ2y ALP3,ALP2,AJ3,AJ2) KASLC245
TH(I +3)=THQC3 KNSLO0Z50
TH(I,2)=THP2 KNSLO 255
S(Is 3)=SIN3 KNSLO260
C(I y3)=C0OSs3 KNSL 026S
S(I,2)=SINZ2 KNSL 0270
C(1ls,2)=C0OS2 KNSLO0275
W(Ie3)=wW3 KANSLC280
W(I s2)=w2 KNSL 0285
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AL (I43)=ALP3 KNSLO0290
ALP (Is2)=ALP2 KNSLO295
AJ(I +3)=AJ3 KNSLOZ00
AJ(I,2)=aJ2 KNSLO30S
IF(ILINK.EQe.1)GDTO1 KASLO310
SANG2=SIN2*COSE2 +C0CS2 *S INE2 KNSLC31S5
CANG2=CUS2%COSE2-SIN2%SINE2 KNSL 0220
SANG3=S IN3*COSE3x COS3*SINE2 KNSLO0325
CANGC3=CCS3*COSE3+S IN3*S INE3 KNSLCZ230
w22=uw2%w2 KNSL 0235
W33=W3*w3 KANSLO 340
Cl=AL1 *COS1+AL2A*CANGZ2+AL 3B *CANG3-AL 4 KANSLO345
C2=AL1%SINI1+AL2AXSANG2+AL3B*S ANG3 KNSL 0250
DCI==AL 1*WIXSINI1~-AL2A *W2% SANGZ2~-AL3IBXW3*SANG3 KNSL 0 355
DC2=AL 1%W 1 ¥COS1+AL2AXW23CANGZ2+AL 38%W3%*CANG 3 KANSLO360
D2C1==AL1%*W1l1 *COS1=AL2AXALP2%*SANG2=-AL2A®W Z2%CANG2 KNSLC2€ES
22C1=D2C1~AL3B*ALF3%SANG3-AL3EXW3I3*CANG3 KNSL 0370
D2C2=-AL 1 %W 11 %SIN1+AL ZAXALP 2xCANG2-AL2A%XW22% SANG2 KANSLO0375
D2C2=C2C2+AL3EXALF3*CANC3~-AL3E*W33%SANG3 KANSLC280
W222=w22% w2 KNSL 028S
W333=w33*%Ww2 KNSLO 390
ALPW2=ALP2*W2 KANSLO395
ALPW3=ALP3%W3 KNSLO40O0
D3C1=AL 1%*Wll®k W1k SIN1-AL2A*A J2%XSANG2-3.0D0% AL2 A% ALPW2%CANG2 KNSLO040S
D3C1=C3C1+AL2A¥W222*SANG2~AL 3B*AJ3%*SANG3 KANSLO410
D3C1=C3C1 =3.0CO%AL3IEXALPW3*CANC3+AL 3BIW3I33I*SANG?Z KNSLC415
D3IC2=-AL1=W11*WI*COS1+AL2 AXAJ2%RCANG2-3 0O *AL2 AXALPW2%S ANG2 KNSL 0420
D3C2=D3C2-AL 2A*W222%CANG2+AL 3BXAJ3%*CANG3 KNSL 0425
D3C2=03C2=3.0CO*AL3EXALPW3I*SANG3~-AL IB¥W333*CANG: KNSLC430
THQ6=DYAD (INV2 sAL6 +AL26 sALS5,C1l sC2,DC1 4CC24,02C1,4C2C2,D3C1,D3C2, KNSL 0435
ITH? S, SINGsCOSELSINSICCSSsWEIWELALPELALPSAU6,AU5) KASLO 440
TH(Is4 )=THQ6 KANSLO44S
TH(I +5)=THPS KNSLO0450
S(I+4)=SING6 KNSL 0455
C(Is 4)=C0S6 KNSLO0460
S(I+5)=SINS KNSL C46¢S
CU(I +5)=C0S5 KNSL 0470
W(Is4)=Ww6 KNSLO475S
W (Is5)=W5 KANSLO0480
ALP (I 44 )=ALPH KNSL €485
ALP(I +5S) =ALPS KNSL 0490
AJ(Is+4)=AJ6 KNSELC49S
AJI S)=AJS KNSL 0€00
CONTINUE KNSLOSO0S
NPTS=NPT KANSLOS510
RETURN KNSLCE15
= ND KNSL 0£20
FUNCTION DYAD(INV,ALQ,ALQ2,ALP,C1,C2,DC1,DC2,D2C1,D02C2,C3C1,D03C2, CYADOOOS
ITHP+S INQy, COSQsSINP s COSP 4DTHQsDTHPsDZTHQsD ZTHP sD3THQ +D3THP) DYADOO10
IMPLICIT REAL*8(A-FH,0-2) DYADOQC1S
COMMON/ZCIONTRL /N TSHILINKSILOCI sNPLOTS+IKsJXsIGsT1JJsIVARs INPT, ISW CYADOO20
1y ISETs ISYNs IDEVs IKK, IBAL s IMOMsITORQ+IDOTsMONI TR4IOUT s IXXsIDMSPLIANCYADOO25
C3=C1*xC1+C2%C2+ALCX AL C~-ALP*ALP : DYADCC30
C4=ALG2%C1 CYADCC3S
CS=ALQ23*C 2 CYACOO040
ARG=C4 *C4 +(5%(5 DYADCC4S
SINQ=(-C3%CS+ INVEC4%DSQRT (ARG-C3%C3 ) )/ ARG DYADCCS0
COSQ==(C3+CS*<INQ)/C4 CYADOOSS
THQ=DAT AN2 (S INQ, C0OSQ) DYADOO6K0
SINP==(C2+ALQ*SINQ)/ALP DYADOO6ES
COSP==(C1+ALQ*COSQ)/ALP CYADOO70
THP=DATAN2 (S INPy COSP) DYADOO75
DC3=2.0%(C1%DC1+C2%CC2) DYADCC8O0
JdC4=ALQ2%DC1 CYADCOBS
DCS=ALQ2%*DC2 CYACO0090
DIV]1=C4%SINC=-C5%CCSQC CYADCCSS
DIV2=ALP: (COSF+SINP) CYADO100
DIV3=ALQ*(COSQ+SINQ) CYADO 105
DTHQ=(DC3+DC4 #COSC+DCS*SINQ)I/CIVI1 DYADC110
DTHP=(DC1-DC2~-DTHG*DI V3)/CIVv2 DYADO11S
D2C3=2.C00#%(DC1%DC14DC2%DC2+C1%xD2C1+C2%D2C2) CYADO 120
D2C4=ALQG2*L2C1 CYADO125
D2CS=ALG2%C2C2 DYADC130
JD2THQ=D2C 3+D2C4%x COSQ+D2CS*SINQ+2 + 0%DTHQ* (DCS5*COS Q—-DC4 %S INQ) CYADO 135
D2THQ=(C2THQ=-DTHQ *DTHQ *(C4*CD SQ+CS*SINQ) ) /DI V1 CYACO0140
DIV4=ALG* (CCSC=S INQ) DYADC145
DIVE=ALP%(COSF-SINP) CYADO150
D2THP=(D2C1-) 2C2-D2THQ*DI V3~-D THQ*DTHQ*DIV4~=D THP®DTHP*DI V5)/DIV2 CYADO155
DYAC=THGC CYADC160
J23C3=6+CD0%(D2C1 %#DC1+C2C2%DC2)+2.0% (L3 C1 *C1+4D3C2%C2) DYADO 165
D3C4=ALQ2*D3C 1 CYADO 170
D3C5=ALQ2*L3C2 DYADO175
D3THQ=C3C3+03CA*CCSC+L3 (534S INC43 O0CO*CTHQH(C2CE*COSQ-D2C4*SINQ) DYADC180

D3THQ=D 3THQ+ 3., 0D O*D2THQ*(DCS*COSQ-DC4*SING-DT HQ* (C4*COS C+C5%*S INQ) )CYADO 185
D3THG=D3THQ+DTHA *DTHA A (DTHR#(CA4*SINQ-CS*COSQ)=3. 0D O*(DC4%COSQ+DC5*%CYADO190

1SING))
D3THQ=D3THQ/DI V1

D3THP=D3C 1-D3C2-D3THA*DIVI+DTHO* (D THQ*DTHQ*DI V3-3.0D0%D2THQ*D1IV4)
D3THP=(C3THP+CTHP* (CT FP*CTHFP%C IV2-3 .00C0*DZTHP *DIVS))/DI V2

RETULRN

END .

SUBRCUT INE DYNMIC(IJUK sJXX)
INPLICIT REAL*8(A-F,0-2)
COMMON/PARAM /AM]1 s AM2, AM3 4AME +AMS ,AT2,A1I3,A16,215
19 R1sR29s R3sR6s RSy RM14RM23RMZ4RMERME 3G 13G2+sGIsGELGS
1 9AK]1 s AK2 s AK3 4 AKG 3 RAKSy AK6H 3 AS24 AS 34 AS4,4,AS5,AS6
1eDZLT2DZLT3+DELT4 4,DELTS,C 6
COMMON/FIORCE/ X(552+ €) »Y(5E
1+CRAVFLCECG(7 ) +XDEGCoYDEG, AC
COMMCN/ZKINZINVI sINV2,THI(54

ELT
2+8
ECy
2 +5S
1o ALP( S542,5)+A J(542,5) JAL(10) ,

)
TDEGy FOLDSAERRS ISRT
)
<

sDX(S52+8) sDY(552 +8) s TOR(552,8)

1S (54245 )9C(542:+5 )sW(542,5)sW1sSTH
INE2,COSE2,SINE3 +COSE3+,SINB3,C0SB3
COMMCN/CONTR_O/N2TS s ILINKy ILOCIoNPLOTSsIKesJXsIQesIJJSsIVARSINPTLISHK

DYADC195
CYADOZ0O0
CYADO20S
DYADC210
DYADOZ1S
CYADO 220
CYNCOO005
DYMCCC10
CYMCO0015
CY~NCO0020
DymMCccc2¢s
CYMCOC30
CYMC0035
DYNCCC40
DYMCO0C4S
CYMCO0S0
DYMCOOSS

1+ ISETsTSYNSIDEVs IKKJIEALSINCNLZITORCLICOTsMONITRs IOUTsK XXy IDMSP 4 IAND YMC 0060

COMMON/CONST/PIZ sPIE2 sRAD +DEG 4PY
COMMCN/STORE/AM(40)sR(40)+G(40)+A1(40)AK(E0) yAS(60) +DELT(60)
CCNNOCN/SYNTH/FP(7 )s ITF(7 )sKV(25,:5)

Wil =Ww1l*xwl
STOR=C.CDO
ST=0.CDC
IF(ILINK.EQ.O0)GTO16
CANGE3=Ce.0CO
SANGB 3=C. CDO
X7=0 ,0D0O
Y7=0 .0D0
XE=0.CDC
YE=0.CDC
DY7=0 .0CO
DXx7=C.0CO

D) XS=Ce.CDO
DY5=0 .0CO

IF(IJK.FE.“‘)GCTD4
AAM1=AM1

AAM2=AM2

AAN3I=AN3

RR1=R1

RR2=R 2

RR3=R3

GGl1=G1

5G2=G2

GG3=G2

AAI2=212

AAI 3=A13

AAK 1=AK 1

AAK2= AK2

AAK3=AK3
ADELTZ2=C. CDO

ADELT 3=0.0CO
AAS2=0.0D0
AAS3=C.CDC
IF(ILINK.EQ.1)GOTOS
AANGE = ANE

AAMS=AMS

RAIRE=RE

RR5=R5

GG6=G6E

GGS5=GS

AAIS=AIS

AAI6=A16

AAK4=AK4

AAK S=AK S

AAKE = AKE

AAS4=C.CDO
AASS=C.CDC
AAS6=0,0D0
ADELT4=0.0CO
ADELTE=C. CDO
ADELT6=0.0D0

GCTCS
AAKL=AKLI+AK(1+ JXX)
AAK 2=AK 2+AK( 2+ JXX)
AAK3=AK3+AK (3 4UXX )
AAS2=2S(2+JXX)
AAS3=AS(3+JXX)
ADELT2=CELT(24JUXX)
ADELT3=CELT(3+JXX)
IFCKVO141 JKs1) «NEL2)GCTCH
AAM1=AM1
RR1=R1
GGl1=G1
G0TO7
GCGl1=SCL(1,AM( 1
IATC 1+#1 JK) sAAM1
IF(KV(2+1JK,1)
AANZ2 =AN2
RR2=R2
GG2=G2
AATI2=A12
GCTCS
GG2=SOLI2,AM(2+] JK) sR (24T JK) 4C(2+41JK) +AM2 sR2,4RM2,G2,A12,
1AI(241JK) s AAMZ,RR2y,RRM2,AA12)

sRIE1I+TIJUK ) G( 141 JK) yAM1,R1+,RM1,G1+AI1,
FRNL 4AAIL1)
)GCTOS8

IF(K
AAM3
RR3=R
GC3=C3

AAI3=A13

GOTO11

GC3=SOL(2s AM(3+IJK )sR(3+1JK
1AI (341 JK) sAAM3 yRR3 sRRIN3 4AAT
IF(ILINK.EQe1)GDTOS

AAK4= AK4+AK (4 4JX X))

AAKS = AKS5+ AK (5 +JXX )
AAKE=AKE+ AK( 6+ JXX)

AAS 4=AS(4+JXX)
AASS=AS (5 +JXX )
AASE6=AS(6+JXX)

ADEL T4=DELT( 4+JXX)
ADELTS=CELT(S+JXX)
ADELTE6=CELT(6+JXX)
IFCKV(S+I JKs1)eNE.2)GCTOL12
AAME= AME

RE6 =R6

5G6=G6

AAI6=AI16

GCTC13

GGH=SOL(2 sAM(S+IJK)sR(S5+4T JK) sC(S+1JK) s AM6sR6+sRMEs G649 AL6
IAI(S+IJK) AAMERRESRRNE JAALE)

IF(KV(441IJKs1)NEL2)GO0TO14

AAMS=ANS

RRS=RE

GG5=GS

AAIS=215

G0T0S

GG5=SOL(2+sAM{ 441 JK) sR (441 JK) sG(4+1 JK) s AM5 3R5 4RM5 ,G5 A 15,
1AI(441IJK) AAMS ,RRS3sRRNS5,AAIS)

SING1=DSIN(GG
CO0SG1=DCOS(G
S ING2=CSIN(C
CCSG2=CCO0Ss (G
SING 3=DSI N(G
C0SG3=DCOS (G
ALL=AL(1)
Shl=nul
AL2C=AL(2
AL3C=AL (3
AL4=AL(4)
*wW
*N

+1 JKsl ) «eNE &2 )GCTC10

V(3
=AM3
3

G(3+lJK’oAM3oR3oRM3'G3oAI39

-

)
3

1)
G1)
G2)
G2)
G 3)
53)

)
)

Al==AL 1 &
A2==RR1 11
AL23C=AL3C*xAL3C

RR23=RR3%*RR 3
D23=RR234+AL23C~2 +0D0O%RR Z*AL ZC*COSG3
D3=DSCRT(C23)

SIND3=RR3%*SING3/D3
COSD3=(D234+ALZ3C-RR23)/(2.0D0O%XD3%xAL3C)
IF(ILINKL.EGel1)COTC2

SING6=DSI N(GG 6

COSGE=DCIS(GGE
SINGS=DESI N(GGS
COSGS=DCIOS(GGE
AL2 A= AL (5 )
AL6=AL (6)

)
)
)
)

ALS=AL(7)

AL3E=AL(8)

AL3A=2L(10)

RR2E=RREXRRGE

AL26=AL 6*AL6

D26 =RR26+AL25 -2.0D0*RR6 *AL6*COSC6
DE=D SQRT(D26)

SINDE=RR6*¥SINGE/DE
COSD6=(C26+A_26~RR26)/( 2.0D0*DE*ALE)
NFT=NPTS

II=IAN

IKJ=1

IF(ISWNELD)GCTO1S

I11=361

NPTS=362

W1=0 .00C0

wWll=C.0CO0

IKJ=3€2

DC 1 K=IKJsNPTS
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I.2)
AL® 3=AL I+3)
SANC1I=S IN1%2COSC1+COS13SING1
SANGZ2=SIN2%COSG2 +CCS2*SINC2
SANG 3=SIN3*%CJ £G3+COS3%*SING3
SANGD3==5 IN3%*COSD3+COS3*SINC3
CANG1=CCS1*C0OSG1 -SINL %SINC1
CANG2Z2=C0OS2*%C)D SG2-SIN2*SI
CANG3=CO0S3*%CDSG3-SIN3aS1
CANGD3==CCS3%COSD3~-SIN3 *
W2Z22=wzZ%xWwW2
W33=wW3%w3
IF(ICCT «NESO) CGCTO31
W222=u22% w2
ALP W2=AL2 2*%W2
W333=W33%WwW3
ALPW3=ALP3%u3
AJ2=AJ(1,2)
AJ3=AJ(1, 3)
AYl ==-RR1%W11*%S ANC1
AXl==RR1%wl1xCANGI1
TP1==-AL 1%¥W11%SIN1
TP2==AL1%W11%C(CS 1
AY2=TP1+RR2%( ALP2 #*CANG2-W22%S ANG2 ) +CRAV
AX2=TP 2-RR2%( ALP 2 %SANG2+WZz2%CANG2)
AY3=C3*(ALP3%CANGD3-W33%SANGD Z)+GRAV
AX3==D3%( ALP3%#SANCC3+w33%CANCC3)
IF(ILINK.EGe1)GDTO3
TH6=TH(1, 4)
SIN6=S5(1.4)

NG 2
NG3
SINC3

+CR AV

CYMCO0065
CYNCOO070
DYMCCC7S
DYNCCCBO
DYMCOC8S
CYMCO0090
DYNMCO095
DYMCC1CO
CYMCO0105
CYMCO110
DYMCC11S
DYMCO0120
CYMCO0 125
DYNCO130
DYMCC13S5
CYMCO 140
CyYnCO145

DYMCC1S50
CYMCO0155
CYMCO160
DYNCC1€S
DYMCO0170
CYMCO 175
cyYnNCO180
DYMCC18S
CYMCO 190
CYMCO0195
DYNCC200
DYMCO0Z20S
CYmMCco 210
DYNCO215
DYMCO0Z20
CYMCO 225
CYVNC0230
DYMC C235
CYMCO0Z40
CYMC0245
DYNCC250
DYMCO0ZS5S
CYMCO 260
DYNCO265
DYMCCZ270
CYMCO0 275
cCyMCco280
DYMC C28S
CYMCCZ90
CYMC0295
DYNCCZCO
DYMCOZ0S
CYMCO0310
DYMCO315
DYMCC220
CYMCO0325
CYMCO0330
DYNMCC33S
DYMCO0Z40
CYMCO 345
DYNCO350
DYMC C3SS
CYMCO 360
CYMCO0365
DYMCC270
CYMCO375S
CYMC0 380
DYNCO38S
DYMCO0390
CYMCO 395
CY~MC0400
CYMCO040S
CYMCO0410
CYNCC41S
DYMC 0420
CYMCO0425
DYNCO430
DYMC C43S
CYMCO0440
CYMCO0445

DYNMCC46E
DYMC0470
CYMCO0475
DY~NCO0480
DYMC C48S
CYMCO0490
CYvNC0495
DYMCCE00
CYMCOQE0S
CYMCOS10
DYMCCELS
DYMCOE20
CYMCO0S525
CYNMCOS30
DYMC CE£3S
CYMCO0540
CYMCO0S4S
CYMCCESO
CYMCOESS
CYMCOS60
DYNCOEES
DYMCOE7O
CYMCOS75
DYNCO580
DYMC CE8S
CYMCCE90
CYMCO0595
DYNMCCEQO
DYMCOEOS
CYMCO0610
DYMNCOE€L1S
DYMCCQE20
CYMC062S
DYNCO630
DYMC CE3S
CYMCO0640
CYMCO645
DYMCCESO
CYMCOESS
CYMCO660
DYNCOEES
DYMCOET7O
CYMCO675
DYMCO680
DYMC C€8BS
CYMCO0690
CYMCO0695
DYMCC700
CYMCO070S
CYMCO710
DYNCC715
DYMC0720
CYMCO725
DYMCO0730
CYMCO735
DYNCOT740
DYMC C74S

CYMCO750
CYNCO755
DYMCC760
CYMCO76S
CYMCO770
DYMCOT77S
DYMCO780
CYMCO785S
DYNCO790
DYMC C795
CYMC0800
cCYMCO0805
DYMCCELO
DYMCOE1S
CYMC0820
DYNCO825
DYMCOE30
CYMC0835
cCYMCO840
DYMC CE4S
CYMCOESO
CYMCO0855
DYNCCEEOD
DYMCOEGS
CYmcoszo
DYNCOB75
DYMCCESBO
CYMCOESBS
CYMCO0890
DYMCCESS
DYMC(0SO0O0
CYMCO905
DYNCO910
DYMCCS1S
CYMC0920
DYNCCS25
DYMCO0S30
CYMCO0935
DYNCO0940
DYMC CS45S
CYMCO0950
CYMCO0955
DYMCCSEO
DYMCO0S6S
CYMC0970
DYNCO975
DYMCOS80
CYMCO985S
CYNMCO0990
DYMC CS9S
CYMC1C0O0
CYMC1005
DYNMC1CL1O
DYMC101S
CYMC1020
CYnMC1025
DYMC1C30
CYMC1035
CYMC1040
DYMC1(C4sS
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("]
A-4ANm— 44000

18

COSE=CU(I +4)

THES=TH(I:5)

SINS=S(1,5)

C0O0SS=C(1,5)

Wé=W(I,4)

WS=w(I.5)

ALPE=ALP(I +4)

ALPS=ALP( 1:5)

SANGS =S INS*COSGC5+4CCSS5¥S INCS

SANG 6=SIN6*COSGH6+ CCS6%*SINGE
SANGT 3==-SIN2*%CDSE 3+COS3*SINE 3
S ANGC6=~=5 IN6 *COSD6E+COS6 *S IND6
CANGS=CCS5%COSC5 =S INS #¥S INCS
CANG €=COS6*CO SG6~SIN6XSING6E
CANCT 3==COS3%COSE3-SIN33SINE23
SANGE3=SIN3*CCSB3+CCS3*%SINE3
CANGB3=COS3*CCSB3-SIN3%SINB3
CANGDE=-C0S6*C0OSD €E~SING6*SINDE
SANGEZ2=SIN2*CCSE2+CCS2%S INE2
CANGE2=C0OS2%CCSE2-SIN2*%SINE2
SANGE3=SIN3%Z0SZ 3-COS3*SINE 3
CANGE3=COS3*COSE34S IN3*SINE 2
WES=uS*%x w5

WEE=WEXWH

CYMC1050
DYNMC1055
DYMC 1060
CYMC1065
CyvC1070
DYMC1C75
cyMmc1cao
CYMC1085
DYNMC1C90
DYMC 1095
CYMC1100

gy b P s
SPULNN O
moVlomouoU

CYMC1150
DYNC1 155
DYMC1160
CYMC1165

lSY5=TP1+AL2A*(A.P2*CANGE2-N22*SANGE2)ORRS*(ALPS*CANGS-NSS*SANGS)+GCYMC1170
AV

AXS=TP2=AL2Ak (ALP2%SANGE2+W22 % CANGE2 )=RR5 % (ALP5 %5 ANGS +N S5*CANGS5 )

DYMC117S
cCYMC1180

AY6=AL 3B*(AL? Z*CANGT3-WI23%SANGT3)+DEX (ALP6XCANGD6~W65 *SANGD6 ) +GRAVLCYMC1185

?§6:-AL38‘(ALP3*SANGT3+N33tCANGT3)-C6*(ALPC*SANGDG+‘66*CANGD6)
S=0.CDC

TE=0.CDC

T7=0 .0C0

IF(IDNSF.ECeD )COTC17

THE=TH(I +4)

THS=TH( I, 5)

TE3=TF(I,3)

TH2=TH(I +2)

ZK=TH3-THE

T7=AAKE *(W3=W5 )+AASE*(ZK+ADELTE )+ASEX( ZK+DELTE)
ZK=THE-THS

TE=AAKSX( WE-WE)+AASSk (ZK+ADEL TS5 )+ ASS5% ( ZK+DELTS)
ZK=THS=-TH2

TS=AAKG* (WS=W2)+A2S4% (ZK+ACELTS )+AS4%*(ZK+DELTA4)
TOR(K6) =TS

TOR(KS7)=T6

TOR (K8 )=T7

TANS=SI N5/C0S5

TANE=SIN6/COSE

BT1=T AN6~=TANS
AL=(A2IS:ALPS5+2AAMS X*RRS* (AYSHCANCS~-AXSASANGCSE)=TE4TS )/(AL EXCDSE)

DYNC1190
DYMC 1198
CYymMC1200
CYvNC1205
DYMC1210
CYMC1215
CymcCi220
DynvC1225
DYMC 1230
CYMC123S
DYNC1240
DYMC124€S
CYMC1250
CYMC1255
DYMC1260
CYMC126S
CYmMC1270
DYNC1275
DYMC 1280
CYymC1285
DYNC1290
DYMC 1295

A2=(AA] 65ALP6+AAMEX (A Y6X( RREXCANGE—~ALE*COS6) +AX6% ( ALS6*S IN6-RR6%SANCYMC 1300

1G6) )=T74T6)/(AL6XCOS6)
X6=(A1=-A2)/ET1
YE=A 1+ XEx TANS
YS=YE~-AAMSHAYE
XS=X6=AAMS 2AXS
Y7=Y6E+AAMGXAY6
X7=XE+AAMEFA X E

X (Ky 6 )=X6

Y(Kys6)=Y6

X
g
X

UINSN

(
(
(
(

(TN L]

7)

7)

-3

S¥F=YS

IF( IDOT«NE.0)GOTOD3

WS555= w55 %W5

ALPWS=ALPS¥W5

WE66 =W66 XWH

ALPWE=ALP6%XW6

AJS=AJ(1,5)

AJE=AJ(I, 4)
AJYS=TP2EWL+AL2A% (AJ2 *CANCE2=3 ,ODO*¥ALPW2*%S ANGE2~-W2Z22%CANGE2)
A JYS=AJYS+RRS* (AJS*CANGS=3. 00 0% ALPWS *SANGS -W555%CANGS )
AJXS==TP1 ¥ 1=AL2AX(AJ Z*¥SANGE2+3.0DC*ALPW2%*CANGE2-w222%¥SANGE2)
AJIXS =AJIX5=FRR5% (AJS*S ANGS+Z «0DOXALPWSXCANGS=WESES*SANGS)
AJYE=AL33%x(AJ3IXCANGT3-3.0COXALPW3*SANCT3-W333*CANGT 3)
AJYE=AJYE+D6X(AJEXCANGD €~ 24 CDOX ALP WEXSANGDE~WEH6XCANGDS )
AJXE ==AL3BX*(A J3XSANGT 3+3.0DO*ALPW3*CANGT3-W333*SANGT3)
AJXE=A JX6=D6* (AJ6XSANGDE+3.0D0% ALPWEXCANGL6~W € €6 ¥SANGD6 )
SECE=1.CDC+TANGXTANG

SECS5=1.0D04TANSX*TANS

DT7=22K6% (ALP3=ALF6)

DTE6=AAKS® (ALPE-ALPS)

DTS=AAK4%(ALIE~ALP2)

K
K
K
K

< XR<Xx

CyYMC1305
DYMC1210
CYMC121S
CYMC1320
DYNC1325
DYMC 1230
CYMC1335
DYNC1340
DYMC 1245

CYMC1350
CYMC1 355
DYMC1360
CYMC1326S
CYMC1370
DYNC137S
CYMC1380
DYNC128S
DYMC1390
CYMC139S5
CYNC1400
DYMC140S
CYMC1410
CYMC1415
DYMC1 420
CYMC142S
CYMC1430
DYNC143S
DYMC 1440
CYMC1445
DYNC1450
DYMC 14€S
CYMC1460
CYMC14565

DAL =(AAI5 *AJS +LAMSXRRS X (AJYSRCANGS=AYS IWSHSANGE-AJIXSEXSANGE~AXERkWSXDYMC1470

ICANGS)+DTS-DTE+A1* ALS¥WS*SINS)/ (ALS*CCS5)

CYMC147S

DA2=AAIG*AJE+AAMEX(AJYE*X(RREXCANGE~ALG6XCOS6)+AYEXWSEX(ALE%XSING6-RR6%CYMC1480
1SANGE )+AUXE*(ALE6*S IN6E=RREFSANGE )+ AXEXWEX( AL EXCOS6-RREXCANGE))

DA2=(CA2-DT74+DT6 +A2%ALE XWEXSINGE )/ (ALEXCOSE)
DX6=(BT1%(DA1-DA2)=(A 1-A2) % (WEXSEC6-WSXSECS) )/ (ET1 *ET1)
DY6=DA1 4D X6 %T ANS +XE6*WS %*SECS
DYS=DY6~AANSXk A JYS
D XS=D X6~AAMSEk AUXS
DY7=DY&+AAMEXRAJY 6
DX7=DX6+AANEX 2 X6
DX{K.6)=DX6
DY(K,6)=DY6
DX (K7 )=DX7
Ks7)=DY7
» £)=D XS
» S )=DYS
«0DO0

«.0DO
DNSFe.ECeD )COTC18

AAK3%*W3=-AAS3*( TH3+ADELT3I)~AS3*(TH34DELT3)
=AAK2#%(W3=W2 ))+AAS2%(ZK+ADELT3)+ASZ*(ZK+DELT2)
T2=AAK1%( W2-W1)

TOR(K,3)=T2

TOR({K,4)=T3

TCR{K+5)=T4

TAN3=SIN3/CO0S23

TAN2=S IN2/COS 2

BT2 =T AN3-=T AN2
A3=AAI2%ALP2+ AAM2XRR2% ( AY2%X CANG2 =AX2 %S ANG2 )+T2-T3
IF(IL INKeNE«1)A3=A3+AL2A*( XEk SANGE2-YS*CANGE2 )=T5
A3=A3/ (AL2C*CCS2)

Z1=AAN3%RAY3+Y7

Z2=AAM 3 A X3+ X7

A4=AAI3ZFALP3I+AAM I¥RRIFI(AY I RCANG 3-AXZ%SANG 3)
A4=A4+AL3Ck(Z2%S IN3-Z1%CCS3)-T4+4T3
IF(ILINKeNE«1)A4=A4+AL3AX(Y7RCANGE3I-X7%SANGB3)+T7
A4= A4/ (A_3C*C0OS3)

X3=(A3-24)/BT2

Y3=A3+ X3%¥TAN2

Y4a=YT7+Y3+AAM3*AY 3

X4=X7+X3+AAM3 % AX 3

Y2=Y5+ Y3-AAM2 X% AY2

X2=XE+X3-AAM2%AX2

Yl=Y2=-AAM1 *AY 1

X1=X2-AAM1%AX1

X(Ks1)=X1

=Y4
TeNE«O) CCT O30

X1k wl

RR 1%W11%SANG 1%W1

AJY2 =TP2%W14RR2X (AJ2%CANGZ=-2+0D0*ALPW2%SANG2=-W222%CANG2)
AIX2==TP1 %Wl -RR2%X (AJ2 ¥*SANGC2+3.0CO*ALPW2%CANC2 -W222 *SANG2)
AJY3=D3%( AJ3%XCANGD 3-3. 0DO*ALPW3%xSANGD3-W333%*CANGD3)
AJX3==D3%(AJ3*SANGD3+3.0DO*ALPW3*CANGD 3-WZZ3% SANGD 3)
SEC3=1«CDO+TAN3%TAN3

SEC2=1e COO0+ TANZ2k TAN2

DT4==2AAK 3%AL> Z

DT3=2AAK2% (ALP3=ALF2)

DT2=AAK1xALP2

XL ~AAXRAK
e e
NnosswWwW

PP XX
Ll M ™ o~
AP M~

DA3=AAT2%AJ2+AAM2%RR2*( (AJY2-AX2%¥ W2 )X CANG2=(A JX2+AY2%W2 ) %XSANG2)

DYNC1485
DYMC 1490
CYMC1495
DYNC1500
DYMC1€(CS
CYMC1510
CYMC1515
DYMC1€20
CYMC1E2S
CYMC1530
DYMC1£E3S5
DYMC1£40
CYMC1545
CYNC1550
DYMC1E£€S
CYMC1560
CYMC1565
DYMCL1E70
DYMC1E75
CYMC1580
DYNC1EBS
DYMC1£90
CYMC1595
CYNC1600
DYMC1€05
CYMC1610
CYMC1615
DYMC1€20
CYMC1€2S
CYMC1630
DYMC1€35
DYMC 1€40
CYMC1645

DYNC1650
DYMC 1€55
CYMC1660
CYNC1665
DYMC1€70
CYMC1€7S
CYMC1680
DYNC1€8S
DYMC 1€90
CYMC1635
CYNC1700
CYMC1705
CYmMC1710
CyYMC171S5
DYMC 1720
CYMC172S
DYNC1730
DYMC 1735
CYMC1740
CYMC1745
CYMC1750
CYMC1755
CYMC1760
DYNC176S
DYMC 1770
CYMC1775
DYNC1780
DYMC 1785
CYMC1790
CYMC1795
DYMC1€00
CYMC1EO0S
cYymci1810

IF(ILINKeNE«! )DA3=DA3+AL2A*((CXSE+YSHW2)%XSANGE2+( X5%w2=-D YS)*CANGE2)DYMC1E15

1=D1S
DA3=(DAZ+DT2-DT3+A3*AL2C*XW2%SIN2) /7 (AL2C%xCCS2)

DAG=AAIZRAJI+AAYBH*RRIM( (AJYI-AX3I%*W3I)*CANG Z=(A Y3I®XW3+AJX3)%* SANG3)

DYMC 1E20
CYymC1825
CYNC1830

DA4=DA4+AL3Ck ((DX7+2ANI XA IX3421 %W3 )5S IN3+ (22%W3~-CY7-AAM ZXAI Y3 )*COSDYMC 1E35

13)-DT4+DT3

CYMC1840

IF(ILINK«NEL1)DA4=DA4G+AL CAX((DY7=-X7%*W3)XCANGB 3=(DX7+Y7%¥W3)%* SANGB3 )CYMC1845

1+DT7 DYMC1850
DA4=(DA4+A4RAL3Ck W3%kSIN3) /7 (AL3C%CCS3) cCYMC 1855
DX3=(BT2%(DA3-DA4)-(A3-A4) x (W3 SEC3=W2%SEC2))/(BT2%BT2) CYMC1860
DY3=DA3+DX3*T AN2 +X 3%W Z2%SEC2 DYNMC1E6S
DY4=DY7+DY3+AANM3I %A JY3 DYMC 1€70
DX4=DX74D X3+AAM3 %A JX3 CYMC1875
DY2=CY54DY3=AAM2 XAJ Y2 DYMC1880
DX2=DXxS+DX3=AAN2 % £ JX2 DYMC 1€85
DY1I=DY2-AANMI¥ AJY] CYMC1890
DX1=DX2=-AAM1%AJX1 CYMC1895
DX(Ksl1)=DX1 DYMC16CO
DY(Ksel)=DY1 CYMC 1605
DX(Ks2)=DX2 CYMC1910
DY (K 92 )=DY2 DYNC1G1S
DX{Ks3)=DX3 DYMC 1620
DY(Ks3)=DY3 CYMC1925
DX (Ks 4 )=DX4 DYNC1930
DY(Ks4)=DY4 DYMC 1635
30 CONTI NUE CYMC1G40
TOR(Ks 1)=T24AL 1%k (Y2%COS 1= X2%xSIN1) CYMC1945
TCR(Ks2)==Y4% AL4~-T4 DYMC 1650
1 CONTINUE CYMC 1855
NPTS=NPT CYMC1960
RETURN DYNC1G6S
=ZND DYMC 1670
FUNCTION SOL( I+A +BsCeDsQsE sF sGsHsTaRsZsP) SCLOO00S
INPLICIT REA_#8B(A=-Hs0D=Z) SCLOO10
CCMMNCN/CONST/FIE,PIE2 sRAL 4CEC,SPY €oLCC1S
U=A %8B sSOoL0020
S=E*Q S0L0025
V1=DCCS (F) SCLCC30
V2=D SIN(7) SOL 0035
X=E%*V14+UXDCOS(C) SCL004O
Y=E%*V2 +U%DBS IN (C) SCLO04S
Z=DSORT(XEX+Y*Y) €OLC0S50
T=D+A SOL00S5
IF(T«NEDL.O0DO )CGOATC1 SOLCC60
R=0sCDO SOL 0C65
2Z=0.CD0 SCLOO070
P=0 +0CO SCLOO075
SCL=0.0C0 soLccao
RETULRN ¢ SOL 008%S
- s SCLO030
P=1 40 SCLO095
IF(l1.EGel)GCTC2 €oLCc100
P=H+A*B*B+G+ S-Zk R SOL 0105
2 SOL=DATAN2(Y, X) SCLO110
4 IF(SCL.LE.FIE2)GOTC3 €CLC115
SOL=S0L-PIE2 SOL 0120
GOTD 4 SCLO 125
3 IF(SCL «CEL0.0D0)GOTOS SCLO130
SCL=SOL+PIE2 €OLO0135
50703 SOLO0 140
S CONT INUE SCLO145
RETURN €OLC150
= ND SOL 0155
UNIVERSITY OF MICHIGAN TERMINAL SYSTEM AT NUMAC
USER: NMCGS8
PROJECT NO: NNMCO
*4%% CETAINEC AT 13:04: 28 MON E=FEB=-17¢
x%x%k%k RELEASED AT 13:04:55 MON S5-FEB=79
*3%% LINES PRINTED 2365
*3%3% PACES PRINTED 41
MM MM CCCCCECCCC GCCCCCCGGGG BB88888888
MMM MMM CCCCCCCCCCCC CGCGGGGGGGGG B888E88EBEBBE
NMNM MVNMM  CC CC GG ¢G 88 88
MM MM NN MM CC CG H#a 88
MM MMMM MM CZ GG a8 88
MM MM MM CC GG EEEBLEEES
MM MM CC cC GCGGCG BEBBEEER
MM MM CC GG GCGCG 88 88
MM MM  CZ GG GG 88 88
MM MM CC CC GG GG 88 gg
MM MM CCCCCCCCCCCC CCCCCCCGCCGCG 88BEBBEEBEERE
MM MM CCCCCCCCCC GCCCCCGGEGCEC 5888888888
MM MM cCcceccece GGGGGGGGGG 8888e888888
MMM MMM CCCCCCCCCCCC GGGGGGGGGGGG EEEEEEEEEEES
NMNN MNNN  CC CC GG GG 88 g8
MM MM NM MM CC GG es 88
MM MMMM MM CC GG 88 88
MM MM MM CC GG EEEEEEEE
MN NN CC CG CGGGG BEEEEEEBE
MN a1 GG CGCGCC 88 88
MM MM CC GG GG 88 as
MM MM CC cC GG GG BE a8
MN MM CCCCCCCCCCCC CCGCGCGCGGGCGGGG BERBEEEEBEEERS
MM MM cceceeeeccee GGGCGGGCGGCEG 8888888888

13304 :28

MON 5-FEB=79
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