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Appendix A

This is a listing of the combined maneuver program wWwith the
non-linear tire model. All the latest attributes mentioned in
section 5.4 are included in this version. The linear tire model

is included but commented out.

50 CLEAR i OIEY 1,77 "CLEARS COMPUTER AND DISABLES F1 KEY
100 COLOR 2,8,8

150 DEFRRL a-2 'DEFINES DOUBLE PRECISION VARIABLES
200 DEF FRARCSINCI)=ATR(X/SQR(U14-141}) *DEFINES AR ARCSINE FURCTIOR

250 DIN A36),BU6),DI6) = PI=3.1415927% : G=980.65

300 REH

350 RER

400 FEA #HOIIMHBHBHHHIHHI I T HH I
450 RED ##83% { ) READ TRE ROBBER OF SOLOTIONS. H
500 REm #4432} ENTER THE SOLUTION DO-LOOP ARD READ THE FIRST SET OF INPUTH
550 RER #%93  3.) CALCULATE THE DERIVED VALDES FRON THE INPDT b
600 REW #3934 ) ECBO THE INPET, THE IMITIAL GUESS FOR TRE SOLUTION VECTOR,**
650 RER e AND THE DERIVED VALDES FROM THE INPODT. n
TO0 RER H98d 0000 I HHHHIHHBHRHH IR HI N
750 REN

g00 RED

850 OPEN “D:TENDOF.DAT™ FOR INPUT A5 ¥1

00 INPUT #1,INPTLINEDS,RSOLY,ECROINE,ECROOUTS

950 FOR IS0L% =1 TO MSOLE

1000 IRPBT #1,IMPTLINE1S,4,L1,12,0,0,DRVAILS

1850 INPOT &1, [NPTLINE2$,FYTFL, FYTFR,FZBL,FYBL

1100 INPOT #1,INPTLIRE3$,THETA,55¥,DEL,BETA

1150 INPDT &1,1NPTLINE4S,KF, KB, KTR,LTF,KFF,EFD

1200 INPOT #1,1RPTLINES,122,102,112

1250 INFUT &1,INPTLINEGS,TF,TB,BF,ER,00

1300 INPOT #1,INPTLINET$,CALPHAR ,CALPEAF ,C1

1350 CLOSE

1400 RER

1450 REH

1500 REN MHHIHHHIHHHHIIHHBHI I H RN
1550 REA GE WANT THE INITIAL GUESS TO BE THE SAME EACH TIBE WE INCREMENT THETA
1600 REM 50 WE SAVE THEM TO BE RESET EACH TINE. ALSO WE RANT THE SPINDLE TO
1650 REM C.G. DISTARCE TO BE SET TO DESIGE POSITION (H) EACH TIRE,

1700 REB HHEBHHHHIHPHHIBHIHH I R T
1750 DELSS=DEL: BETASS=BETA:FYTFLSS=FYTFL:FTTFRSS=FYTFR:FZBL5S=FZBL:FYBLSS=FTBL
1800 55¥=0%

18506 FOR [55¥1=1 T0 3

1900 IF 155§%=1 THEN OPEN "D:0UTPUTI.PRA™ FOR OBTPOT AS M
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1950 [F 155¥%=1 THEN OPER “D:00TPUT2.PRN" FOR OUTPOT A5 #2
2000 IF 155V2=1 THER 55¥=3129¢
2050 [F 155¥2=2 THEN 55¥=2011#
2100 IF 155V2=3 THEN 55V=t71

2150 k=h R {==|BCREBERT THE
2200 FOR 1ACLE=1 TO 4 *| ACCELERATION
2250  THETA=0e *| BAGHITUDE, OPER 2
2300 h=de 200G *| OUTPUT FILES, 4HB
2350  GSS$="A="+5TR$(A/G)+"G 8" *| WRITE & LABEL TO

2400 G5#=G556+"  WEL.="+5TR&(CINT(S5¥*.036)»+"IB/ER™  '| TRE OUTPBT FILES.
2450 FRINT #1,CHR$(34);G54;CHR$(34) 51

2500 PRIRT #2,CERE{34)5G56;CHRE(34) Rossatainisd

2550 FOR ITBETE=1 TO 16 "IRCRENENT THETA AND RESTART
2600 THETA=TRETA+PL/168

2650 REM*##% CRICHLATE THE INITIAL GBESS FOR THIS SOLDTION #¥ddsadsssdddisns

2660 BETAS=BETASS+, IN*JACLE*SIN(THETA /15571 '
2670 DELS=DELSS+. 1981 ACLE*SIN( THETA )/ 15572 '#
2680 FIBLS=-N%G/44 ¥
2690 FYTFLS=B¥A*SINITHETA)/4% : FYTFRS=FYTFLS : FYBLS=FYTFLS '+
2700 DEL=DELS :BETA=BETAS :FYTFL=FTTFLS :FYTFR=FYTFRS :FZBL=FZBLS :FYBL=FYELS
2750 BFR=1  : BFL=3 i BBR=1 t BBL=F : BSTEP=.012 '#

2800 RER HI#HHHHHMHHIHHEH I HHH
2E50 REN 1938Ra3asRaidad [ERIVED VALUES #ootsisdttiiiiitistiin

2900 R={A®SIRCTHETA ) )/55¢ '
2950 RBO=5SY#35¥/( ARSIN(THETA)} b
3 RD=-(A%1/155¥¥55% ) )R5S1N( THETL )#COS( TRETA) ‘4
3058 Ci=( (ETB+LB+28XPB R LTFR (LF+288LPF #TF) "
3100 C=C1/U(ETF+LF+28*LPF )*LTE*( KR+ 20 KPR IR TH) '+

3150 RER seasasastdaaasassds END OF DERIVED VALDES seddassiaiedissied

3200 FRIRT :PRINT
3250 EEOSERORRRELERERHRNRREA R RN R LR RN R R IR R R LI R R R R R R A 00

J300RER I R N PPPP W D OTTITT EEEEE CCC B 1§ 000 '
J350REB I MM R P FU OB T E Cc C®» B0 0O
J400REM I RER PPPP OB U 1 EEEE C BEEER O O &
J450RER I N MM P 1 81 I C C® B0 0
J500REM I B R P m 1 EEEEE CCC 3 1§ 000 |

3550 REOSSEURRRERTREEEENRE AR RRER R RN AR R R RR DR RRT0RRERNRRRRAN DRSS

3600 PRINT™THETA=";THETA;" A="ili~  SS¥="j55¥
3650 IF ECBOINZ=1 THEN GOTO 3700:PRINT®INPUT ECBO STOPPED,ECEOIN #17:GOTO 5700

3700 PRINT™VERICLE ACCELERATION 15 ....cavvineans ICB/SECHRZ), ... (4=
3750 PRINT"FRACTION OF BRALING AT FRONT......... (UNITLESS)......(BP)=)";BP
3800 PRINT™BACE LATERAL TIRE STIFFRESS............ (N/RAD), . (CALPRAD)=)" ;CALPRAR
3850 PRINT™FRONT LATERAL TIRE STIFFBESS........... (R/RAD), .(CALPRAF )=)" jCALPRAF
3900 PRINT"R9D OR FND SPECIFIER..........c..... (URITLESS).(DRVAILS )=)";DRVAILS

3950 PRINT*SPINDLE TO CG VERTICAL DISTANCE 4T DESIGN.(CH)........(R)=)";}

4000 PRINT™n4SS CROSS PRODUCY OF INERTIA......(Ckg/1003CH"2).. (122)=)}" {102
4050 PRINT™NASS CROSS PROBUCT OF INERTIA .....(Ckg/108)CH"2)...(12)=3"}INE
4100 PRINT™NASS DOBENT OF INERTIA ABOWT I ....0(kg/100XCH"2)...(122)=)"}111

4150 PRINT"BACT WREEL RATE PER WHEEL............... (R ....... (LB)=2"IB
4200 PRINT"FRONT WHEEL RATE PER WHEEL..........c..s wen....... (EF)=)"KF
4250 PRINT"BACI ROLL RATE DUE TO 5TaB. BAR ........(WC(R)...... (EFB)=)"iLPB
4300 PRINT"FRONT ROLL RATE DUE TO STAR, BAR ....... (R/CH).... . LEPF)=)" jKPF
4350 PRINTBACK RADIAL TIRE RATE PER TIRE ......... (wt)...... (KTE)=}"§RTH
4406 PRINT™FRONT RADIAL TIRE RATE PER TIRE ........(R/CB)...... [LTF)=2";1TF

4450 PRINT™DISTAMCE FROS C.G. TC FRET WHEEL.......... 11 | PRI (L1 }=)"j11



4500 PRINT*BISTANCE FROB C.G. TO REAR OREEL......... 1, } PR (L2)=)"j12
4550 PRINT™BASS OF THE SPRUNG BASS.........0vennnens AEGS1DY, ... (m=)=it
4600 RE T"COEFICIENT OF FRICTION....o0vurrvvennnnnss (UNITLESS). (B0 )=)" ;80
4650 PRINT"VERICLE WELOCITY IS .ovvivvenvvvnnneannes (CH/SEC), (557 )=)"; 557
4700 PRINTBACK TRACE NIDTH ..ovvvvvnnnnisncninsennnadCl)innns.. (Th)=)";T0
4750 PRINT™FRONT TRACK BIDTE .oovvvnnviicnnnnnnnnnsslCl)hunnnnn (TF)=)";TF
4800 PRINT®INITIAL AMGLE BETWEEN ¥ AND A IS ..... (RAD}.. . (THETA »=)";THETA
4850 PRINT

4900 FRINT

1950 FRIRT® THE INITIAL GUESS AT THE SOLOTION WECTOR 15:"

5000 PRINT"SIDESLIP ANGLE BETREER ¥V AND I BIR....(RdD)..... (BETAY=)";BETA
5050 PRINT™TEE STEER ANGLE (FROAT OMLY) ............. (RAD). ... U DEL 3=}";DEL
5100 PRINT™Y DIR FORCE AT FRORT LEFT............... (REWTONS).(FYTFL)=)";FITFL
5150 PRINT™Y DIR FORCE AT FRONT RIGHT...............0REWTONS).(FTTFR)=}"{FITFR
5200 PRINT™Y DIR FORCE AT FROMT RIGHT............... (WERTORS ). .(FYBL)=)";FYBL
5250 PRINT™Z DIR FORCE AT BACK LEFT......cicuvvnnnns (REWTORS ). .(FIBL)=)";FIDL
5300 REN HHHR# I HH BN I M
5350 PRINT

5400 PRINT

5450 PRINT"TBE CORSTANTS DERIVED FROD THE INPOT:"

5500 PRINT™ROLL STIFFAESS DISTRIBUTION CONSTANT..... (UMITLESS?...[C)=)";C
5550 PRINT®THE RADIDS OF THE TORM............00... . (HETERS)...(RBO)=)";RBO/100
5600 PRINT*YAR VELOCITY DOE TO CORVED PATH ...... [RAD/SEC)....(R)=}";}

5650 PRINT™TA§ ACCELERATION DOE TO CORVED PATH ..(RAD/SEC~2).(RD)=)"jRD

5700 REN SHHIHHIHHEBHHE I H IR
5725 IF ITHETE)] THER 7100

5750 FRINT #1,CER$(34);" & “;CHR$(34);CHR$(34);" SSV “"CHR$(34); ‘--

5800 PRIAT #1,CHR$(34);"TRETA ;CHR$(34);CHR$(34);"BETA *;CHR$(34); * |<= PRINT
5850 PRINT 81,CHR$(34);"DEL “jCHR$(34);CER$(34);"RBO ";CER$(34); * |4 BEABER
G900 FRINT #1,CHR#(34);"FYTFL® jCHRS | 34 );CHR$(34); "FYTFR™;CRRS(34); * | 10 THE
5950 PRINT #1,CHR$(34);"FZBL ";CHR$(34);CHR$(34);"FYBL *;CHR$(34); ' | FIRST
6000 PRINT #1,CHR$(34)3" L1 “;CHR$(34);CHR$(34);™ L2 “iCER$!34); * | OUTPOT
6050 PRINT #1,CHR$(34);" 1 “jCHR$(34);CHR$(34); B “;CER$(34); * | FILE
6100 PRINT #1,CHR$(34)5™ TF *jCHR$(34);CHR$(34);" T8 =;CER$(34); * |

6150 PRINT #1,CER$(34);" BP ™;CHR$(34);CHRS(34);"DRVAI" Vo

6200 PRINT #2,CER$(34);"CALFF™ ;CER$(34);CARS(34); CALFB" jCERS( 34); '~

6250 PRINT 82,CHR$(34);™ IF *jCHRS(34);CER$134);" KB <;CER$(34); * |<= PRINT
6300 PRINT #2,CHR$(34);™ LTF "jCAR$(34);CHR$(34);™ XTB *;CER$(34); * |4 READER
6350 PRINT #2,CER$(34);" KPF ";CHR$(34);CHRS(34);" IPB “;CHR$(34); * | TO THE
6400 PRINT #2,CHR$(34);" 127 *jCER$(34);CHR$134);™ [XZ *;CHR$(34); * | 20D QOT
6450 PRINT 22,CHR$(3425™ 172 "jCHRS(34) *== FILE
6500 PRINT #1,CSMG(4)  jCSHGISST)

6550 PRINT #1,CSRGITRETA);CSNG(BETA) ;CSMGIDEL) ; CSAG(RRQ) ;  '--

6600 PRINT #1,CSAG(FYTFL);CSAG(FYTFR);CSNGIFIOL) ; CSMG(FYRL);  * |<(= PRINT
6650 PRINT #1,CSNG(L1)  ;CSMG(L2) ;CSRG(N)  ;CSMG(E)  ; | TRE
6700 PRINT #1,CSRG(TF)  jCSHG(TB}  jCSAG(EP)  ;DRVAIL$ ' | URKNOWRS
6730 FRINT #2,CSNGICALPRAF );CSNG(CALPRAR);CSRG(XF} ;CSNG(KE) ; ' | T0 THE
6800 PRINT #2,CSNG(KTF) GCSAG(KTB) ;CSNG(EPF) ;CSAG(EPR) ;  * | OWTPUT
6850 PRINT 42,CSHG(1Z1) §CSAG(1XZ) ;CSAG(1YZ) ‘== FILES.
6900 REN  #HHHIIHHIH HHRHHIHHHHR HH S
6950 REN #3843 | TTTTT EEEE RRRR  AAd TITTIT 1 000 W W #sa%d
TODOREM ®vawer | T E R RR 4 A T I 0 OMM R #m
TOS0 RER #eadeR [ T FRRR  addd T 1 0 QXRNR aen

TIODRER »vddb | T EEEE R R A A T I 000 0 M
7150 RER H0383ii - NN I I L
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7200 REM #3323 YRI5 S THE START OF THE ITERATION LOOP FOR THE NEWTON-
WE DSE TBIS PROCEDURE TO SOLVE THE

7250 RED #aaedd  RAPRSON PROCEDURE.

7300 REQ #addes  RON-LINEAR EQVATIONS FOR THE STEADY STATE SYSTEM ORIENTATION
7350 RER HEHHEHHIHIINH T H I R

7400 PRINT

7450  FOR 1TER%=1 TO 50 {
7460 IF ABSIBETA)) 1% THER BETA=BETAS
7470 IF ABS(DEL)# THER BEL=DELS
7480
7490
7500
7510
7520 GOSDB 18750

TS50 BU1)=-F1 ¢ FFl =F{
7600 Bl2)=-F2 : FFZ2 =TF2
ThS0 BI3=-F3 ¢t FFI:=F3
7700 Bi4)=-F4 FFt = F4
7750 B(5)=-F5 FF5 = F§
7800 Bl6)=-F& FFé = Fé
7050 FRINT “ITERATION STEP=";ITERY;"

|
|
|

i

L]

IF ABS(FZBL)X10000% THER FZBL=FZBLS
IF BBSUFYTFL)}4#%FYTFLS THER FYTFL=FTTFLS
[F ABSUFYTFR))4#¥FYTFRS THEN FYTFR=FTTFRS
IF ABSUFYBL )4#3FTELS THEN FYBL=FYBLS

{==z=r=

ITERATION LOOP FOR SOLUTION ALGOR
"LIRITS BETA TO 1 RADIAN
"LIAITS DEL TO 1 RABIAN

"LIBITS FIBL TO 50000 MEWTORS

'LIBITS FITFL

'LIBITS FTTFR

*LIAITS FYAL

CALL STYSTER EQUATIONS

I(==5AVE FURCTION VALDES, (F1 TO F&) IR H(I)

418 FF1

NSTEP=";BSTEP

7900 REA  #HHHHHIHHTHIH HBH BRI Y
7350 REn  weadss DU)  EEEE RRR 1 ¥ Y 4 TUTIT I ¥ ¥ EEEE #ees
GODDREM dvere ) D E R R I OY ¥ AR T IV VE_ ws
G050 REm 9aseR p p f ERR I ¥V Ml T [ VY E b
8100 REN wwved» DD) EEEE R R I ¥ 4 4 T I V EEEE vm
8150 REN  * DERIVATIVES START BERE FOR TBE REWTON RAPESON ITERATION PROC.#*
8200 FER #HHBEHHHHHBHHH IR
8250  FOR IDE=1 TO & *(==L00F TO CALCULATE DERIVATIVES
8300 A$=1RLETH ‘===({== IF "FI" 15 PRESSED THEM
83510 IF LENU&$)=2 THEN M$=RIGRT$(A$,1)" |  STOP THE PROGRAM

8400 IF A%=CHR$(59) THEN GOTO 18200 *-—-

8450 RED BY PRESSING U OR D THE DERIVATIVE STEP IS CHANGED.

8500 [F 44=CHR$(100) OR A$=CHR$(68) TREN BSTEP=BSTEP*.1%# 'DECREASE STEP
8550 IF 4$=CHR$(117) OR #$=CHR$(85) THEN ESTEP=ESTEPY10# 'INCREASE STEP
asbn [F 1D2=1 THER NBERV=FYTFL®HSTEP Jamn

8650 IF ID3=2 TBER HDERV=FYTFREASTEP ' |¢==THIS SETS THE DERIVATIVE
8700 IF 1B2=3 THEN BDERV=FZBL¥ASTEP |  STEP TO & VALDE THAT 1S
8750 [F 13%=4 THER EDERV=BETL*RSTEP ' |  PROPORTIONAL TO THE
aaen IF 1D8=5 THEN EDERV=DEL*BSTEP ' | UNINOWN ITSELF.

gas0 IF 1D%=4 THEN BDERV=FYBL?ESTEP fuum

§300 [F 103=1 THEN FYTFL=FYTFL+BDERY  "RECALL:

6950 IF [D8=2 THER FYTFR=FYTFR+EDERY °* fla+hderv)-fix)

5000 1F 1D3=3 TRED FIBL=FZDL+HDERYW B e 3 as hderv-}0
9050 IF 1D%=4 THER BETA=BETA+HDERV ' bdery

9100 IF 1D2=5 THER DEL=DEL+HDERY b

9150 IF 1D%=6 THEN FYBL=FYBL+BDERY

9200  GOSHB 18750 * K====| CALL TBE SYSTEM EQUATIONS|
9250 ALIDX¥&-5)=(F1-FF1 )}/RDERY e | TO CALCWLATE f(x+hder) |
9300 ACIDE%6-4)=(F2-FF2)/HDERY |

9350  ACIDE#6-3)=(F3-FF3)/BDERY * |4=== CALCOLATE DERIVATIVES ARD PUT
00 MUIDERE-2)=(F4-FF4)/HDERY | THEM INTO THE ™A™ WHATRII,
M50 A(IDE*6-1 }=(F5-FF5)/HDERY "

9500 ALIDI% )= F&-FF6)/HDERY i

9550 IF ID%=1 THEN FYTFL=FYTFL-NDERY  ‘-----

9600 IF

1D%=2 THEN FYTFR=FYTFR-HDERY
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9650 [F 1D2=3 THEN FZBL=FZBL-BDERV Y J¢=== RESET (2+h)} T0 x
9700 IF ID3=4 THEN BETA=BETA-RDERV L

9750 IF 1D3=5 THEN DEL=DEL-EDERV A

9800 IF 1D2=6 THEN FYBL=FYBL-BDERY i

9850 REIT 1D% *(==== END OF DERIVATIVE CALCOLATIOR
9900 RED PRINT “JACOBIAN MATRIX:" u-

9950 REN FOR AAdS=1 T0 36 CPRINT "A(™;Addf;™)=";h(Add1) ' |

10000 REM NEXT diix * | PRINT "A" & "B"
10030 PRINT “FUNCTION VALDES:™ aly

10100 FOR BAB%=! TO 6 :PRINT “F*;AdB3;"=";B(44B%) ' | MATRII

1e150 REXT RABZ fas

10200 REDHI30H ST I T H B R T
10250 REM®* CCC i 1 1 585 1 @ 5 o A
1300 REAM C C A d L L 5 I BB @ Q 0 L
10350 REM?? ( [ R 55 1 nos®B Q@ Q@ A
10400 REB* T C adddd 1 L s1a8bd 0o L,
10450 REB®# CCC 4 & 1LLL LLLL 585 118 LI ¥
10500 RER* ITS TINE TO CALL SIBQ, THE GADSS ELIMINATION BACK SUBSTITUTION *
10550 REH? SUBROUTIRE TO TALE AN ITERATIOR STEP IN THE NEWTON-RAPESON @

10600 REGHHH 33 HHHITH I
10650 Bi=6

16700 15=0
10750 GOSUE 28100 Y {=== CALL 5IBQ(4,D,R,I5)
10800 IF I5=1 THER 12850

10850 REDH 038 HII T I I H I N
10900 REN? 1NOB TBE UNKNOWNS ARE UPDATED, WRITTEN OUT, AMD CHECKED FOR ’

10950 REm® CORVERGEACE. (ERROR DESSAGE BRARCHING OCCORS BERE AlSD) #
11008 I;EHiH PRI R R R A PRI IR AR IR R R AR
11050 FYTFL=FTTFL+B(I1}  * ==

1100 FYTFR=FITFR+BI2) * |

11150 FZBL=FZBL+B(3} ' {<===UNEBOWNS UPDATED BT MEGTOR RAPESON
11200 BETR=BETA+Bi4) Y CORRECTION FACTORS

11250 DEL=DEL+BI5) L

1300 FYBL=FYBL+B(&) Vome-

11350 “HHIHHHHHIIHHHHHHH-“IHHHIHHIIHHIHHIHHHHHHI'
11400 1 =FITFL V==

11450 D(2)=FITFE v

11500 Bi3)=FIBL ' |{===5AFE DUNINOWNS FOR CONVERGEMCE TEST
11550 BU4)=BET4 Y

114600 D5 »=DEL L

11650 D6 I=FTHL Voee

11706 REN PRINT “WNKNOWRS 1N STEP™;ITERZ;"BETA=";B(4);"DEL=";D(5) *==(=FOR
11750 RER PRINT “FYTFL=";FYTFL;“FYTFR=";FYTFR,"FZBL=";FZBL;"FTBL=";FYBL" | DEBUG-

11800 REB PRINT “CORRECTIOR FACTORS: B1=";B(1);"B2=";B(2) *|GING
11850 REN PRINT *B3=";B(3);"B4=";B(4),"B5=";B(5);"B6=";B(6) P
11900 RED

1950 IF ITERE=45 TEEN 12700 s {==== 5T0P TO HANT ITERATIORS
12000 RERHIGR NI S I

12050 RER® EEEE R X DD cc o0 1 1 TITIT EEEE 555 TITTT #
12100 REB* E NN RD D C CoQCm21] I E 5§ T ¢
12150 REB® EEE RO RB D 0 GoRr1nd T EEE S5 T #
12200 REB* E N N D D c cCoonmrm T E 5 1 1
12250 REW® EEEE R 0 BDD CCC 00 0 7 T EEEESSS T ¢
12300 REH* THE CONVERGENCE TEST DO-LOOP AND OTBER EXD COMDITION TESTS. #

12350 REBHHHHHEHHHHINMHL I I I T
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12400 FOR JTESTE = 1 TO &

12450 IF (ABSUBUJTESTE)/DIJTESTE))) » .000001® TBEN 12600

12500 NEIT JTESTE

12550 GOTO 13350

12600 NEIT ITERZ

12650 GOTO 13350

12700 PRINT

12750 PRINT ITERATION STOPPED, 49 STEPS TALEW, MO CONVERGENCE™ :PRINT :PRINT
12600 GOTO 13350

12850 PRINT

12900 PRINT ® ES 9AS SET TO 1t [N 5I8Q, THE BATRIX IS SINGOLLR™
12958 GOTO 13350

13000 FERH IR HHH I H ISR H I
13050 REm#e8 000 © 0 TTTIT PRPF U B TITIT LAl
13100 REBE®2 o 0 3 0O 1T P PU D T I
13150 REp#+=a 0 00 " T FFPPOBD OB OT LLbLLL
13200 RER®#2 I T | T P [ I ) i
13250 REpeaas 000 e T 7 L1 1 LLLALL

13300 REM# #3380 #4483 M P HHH M T

13350 TLLTD=(FZFL-FIFR)/(FIFL-FIFR+FZBL-FIBR)

13400 DSCOEF={(FIFL+FZFR)/CALPHAF )+ (FZBL+FIBR}/CALPRLR)

13450 IF ECBOOWTE=1 THER GOTO 13500:PRINT*OUTPUT STOPPED IR IMPUT™:GOTO 16050
13500 RERHHHHHHI IO R
13550 PRINT * TBE FINAL VALDES FOR THE SOL'W AFTER™;ITERS;"ITERATIONS ARE:"
13600 PRIRT "odpiuapsasdsad s adtd it | TERATED VARIABLES:"

13650 PRINT “SIDESLIP AMGLE ........covvvunvrvannnaadRAD). .. (BETR)=}";BETA

13700 PRINT "THE STEER MAGLE (FRORT ONLY) .......... (RiD).....(DEL)=)"{DEL
13750 PRINT ™Y DIR FORCE AT FRONT LEFT............ (NERTORS ). [FYTFL)=)"FITFL
13800 PRINT ™Y DIR FORCE AT FRONT RIGHT...........NEWTORS).(FYTFR)=)";FTTFR
13850 PRINT "7 BIR FORCE AT BACL LEFT.......v0eeees (NERTONS). | FYBL)=)";FYAL
13900 PRINT “1 BIR FORCE AT BACK LEFT........cce0ns CREWTONS ). (FZBL)=)";FIBL
13950 PRINT “Hasabi in b a b e [ NTERRAL WARIABLES ™

14000 PRINT X DIR FORCE AT FRODT LEFT.......c.u0e (NEUTORS ). (FITFL)=)"FITFL
14050 PRIRT *I DIR FORCE AT FROMT RIGHT........... (MEWTONS ). (FITFR)=)";FITFR
14100 PRINT ®1 BIR FORCE AT BACK LEFT..............(RENTONS).(FIBL)=>";FIBL
14150 PRINT X DIR FORCE AT BACT RIGHT..........uus (RERTORS ), (FIBR}=)*;FIBR
14200 PRINT ™Y DIR FORCE AT BACK RIGHT............. (NERTORS ). (FYBR}=)"FTER
14250 PRINT *Z DIX FORCE AT FRONT LEFT............. (NERTORS).(FZFL )=)" FIFL
14300 PRINT "2 DIR FORCE AT FRORT RIGET............ CRERTONS ). (FZFR)}=)";FIFR
14350 PRINT *Z DIR FORCE AT BACT RIGHT.......veiues (REWTORS ). [FZER)=)";FIBR
14400 FRINT “SLIP AMGLE AT FRONT LEFT............. (RiD)....(ALFFL}=)" jALFFL
14450 PRINT “SLIP ANGLE AT FRONT RIGET............ (RAD}....CALFFR)=}";ALFFR
14500 PRINT "SLIP ANGLE AT BACK LEFT..............(R8D)....(ALFBL)=)";aLFAL
14550 PRINT “SLIP ANGLE AT BACK RIGET............. (RiD)....(ALFER)=)";ALFBR

14600 PRINT “SPIR. T0 C.G. VERT DISTANCE AT FRONT LEFT,.(CH)..(BFL)=)";HFL
14650 PRINT “SPIN. TO C.G. VERT DISTANCE AT FRONT RIGHT.(CH)..C(HFR)=)";EFR
14700 PRINT “SPIN. TO C.G. VERT DISTARCE AT BACK LEFT...(CH)..(EBL)=)";HEL
14750 PRINT “SPIN. T0 C.G. VERT BISTANCE AT BACK RIGAT..(CH)..(NBR)=)"jRER
14800 PRINT “SPINDLE TO GROUND DISTAMCE AT FRONT LEFT..(CH).(ZSFL)=)";ISFL
14850 PRINT “SPINDLE TO GROURD DISTANCE AT FRONT RIGHT.(CH).(ZSFR)=)";ISFR
14900 PRINT “SPINDLE TO GROUND DISTANCE AT BACK LEFT...(CH).(ZSBL)=)";ZSBL
14950 PRINT “SPINDLE TO GROUND DISTANCE AT BACK RIGAT..(CN).(25BR)=)";ISER
15000 PRINT "ROLL ABOUT TEE X MI1S....iceevvrnnnnnnnns (RiD}...(PR1}=)";PHI
15050 PRINT "PITCB ABODT TEE ¥ XIS......cc0uuennuaa. (RADD.CPITCE)=)";PITCH
15100 PRINT “SPRUAG BASS VERTICLE DEFLECTION.......... (ca..... (2C)=)y";IC
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15150 PRINT "TOTAL LATERAL LOAD TRARSFER DISTRIBUTION.(BONE)(TLLTD)=)";TLLTD

15200 PRINT “DRDERSTEER COEFICIENT.......cvvvennruense (?7).0DSCOEF }=3" jUSCOEF
AR T ™ cviainiaisnniiiinsasmisasaian i SO (| E (IX)=}"}
15300 PRINT "VELOCITY HI‘T FINER T DIRECTION...ICH/SEC)..... (=30
15350 PRINT “VELOCITY BODY FIXED Y DIRECTION...(CH/SEC)..... (=)
15400 REQ PRINT “FRONT STEER AMGLE................ s (RD)....... (DF )=)" | BF
15450 RED PRINT “FROAT TIRE SATURATION FUKCTION...... { dee....(FF§)=)"{FFS
15500 REW PRINT “REAR TIRE SATURATION FURCTION.......! D...... (FRS)=)"}

15550 RED PRINT “FRONT TIRE LOMGITUDINAL SLIP WALUE..(DNITLESS).(ISF)=)";
15600 RER PRINT “REAR TIRE LONGITTDIRAL SL1P WALUE...(UNITLESS).(ISR)=)";
15650 REM PRINT “ENPIRICAL TIRE COEF. - FRONT TIRE...(DRITLESS)..ISF)=)";
15700 REN PRINT “EMPIRICAL TIRE COEF - REAR TINE.....(UNITLESS)..(SR)=)";
15750 RE# PRINT "FRONT SLIP ANGLE 1S ...evvvvvnnnians (RiD)....... (4F ="}
15800 RE® PRINT “REAR TIRE SLIP AMGLE IS ............ (RAD}....00s (dR)=)";
15850 REB PRINT “SPIN VELOCITY OF THE FRONT YIRE ....(RAD/SEC)...(WF)=)";
15900 REN PRINT "SFIR VELOCITY OF THE REAR TIRE .....(RAD/SEC)...(8R)=)";
15950 RES FRINT "NORBAL FORCE OR THE FRONT TIEE ..... (NERTONS), . (§8F)=)";
16000 RES PRINT "NORHAL FORCE ON TBE REAR TIEE ...... (NEUTONS ). .(80R)=)"}
16050 PRINT

16100 PRINT®  AFTER CONVERGENCE THE FONCTIORS SBOULD ALL NE ZERO THEY ARE:"
16150 FPRINT “FI="{FF1;"F2="{FF2;"F3=";FF3;"F4=";FF4;"F5=" ;FF5;"F6=";FF6

16200 PRINT

16250 PRINT "AFTER CONVERGENCE, CORRECTION FACTORS SBOWLD BE ZERO,THEY ARE:"
16300 PRINT "B1=";B01);"B2=";B(2);"03=";B(3);"B4=";B(4);"B5=";B(5};"B6="; Bl 6)
16350 IF ITHET2)1 THED GOTO 17450 e

16400 PRINT #1,CHR$(34);"1TERS™;CHR$(34);CHRS(34);" IS ";CHR$(34); * |

16450 PRINT #1,CHR$(34);™ S57 “;CHR$({34);CHR$(34);" "iCERS(34)5 * |

16500 PRINT #1,CHR$(34)"TBETA™ ;COR$( 34 );CORS(34);"BETA “;CHRS$(34); * |{=PRIAT
16330 PRINT #1,CHR$(34);™ DEL™;CER$(34);CHR$(34);" IC “;CHR$(34); * | BEADER
16600 PRINT #1 ,CER$(34);" PHI";CHRS(34);CER$(34);"PITCE";COR$(34); * | TO THE
16650 PRIAT 81,CHR$(34);"X VEL™;CHR$(34);CHR$(34);™Y VEL";CHR$(34); * | FIRST
16700 FRINT #1,CBR$(34);"ALFFL™ ;CHR$(34 );CORS(342;"ALFFR";CHR$(34); * | OUTPOT
16750 PRINT #1,CER$(34);"ALFBL™;CHR$(34);COR( 34);"ALFBR™;CHR$(34); * | FILE
16800 PRINT #1,CER$(34);™ ISFL™;CERE(34);CHR$(34);" ISFR™;CHR$(34); * |

16850 PRINT #1,CBR$(34);™ ZSBL™;CHRS(34);CHR$(34);" 25BR" Y

16900 PRINT 92,CHR$(34);"FITFL® jCHR$( 34 ) jCHRS( 34 )5 FITFR;CARS( 34); *--

16950 PRINT #2,CHR$(34);" FIBL™;CER$(34);CHRS(34);" FIBR™;CHR$(34); * |(=PRINT
17000 PRINT #2,CHR$(34);"FYTFL™;CRE(34 );CHRS(34); "FITFR";CER$(34); * | BEADER
17050 PRINT #2,CHR$(34);"™ FYBL®;CHR$(34);COR$(34);® FYBR™;CHR$(34); * | TO THE
17100 PRINT #2,CER$(34);" FIFL™;CER$(34);CHR$(34;" FZFR";CHR$(34); * | SECORD
17150 FRINT #2,CHR$(34);™ FIBL™;CHR$(34);CHRS134);" FZRR™;CER$(34); * | ODTPIT
17200 PRINT #2,CHR#(34);" BFL™;CHRY(34);CHR$(34); EFR™;CHR$(34); * | FILE
17250 PRINT #2,CHR$(34);™ BBL™;CHR$(34);CORS(34);" HBR™;CHRS(34); * |

17300 PRINT #2,CER$(34);"TLLTD" ;CHR${34);CBR( 34);"USCOEF™ jCHR$( 3405 "~

17350 PRINT 92,CHR$(34)3™ VD ";CHR$(34);CER$(34);* 0D ";CHR$(34) *--

17400 0=180/F1

17450 PRINT #1,1TERS iCSHG(ES)  jCSMG(SST) CSMG(A); '=-----m-mmmmm
17500 PRINT #1,CSAG(THETA?Q );CSMG(BETA®Q);CSHGI DEL#Q);CSHGIZC);" |
17550 PRINT #1,CSHG(PRI®Q) ;CSNGIPITCH*Q);CSMG(D)  ;CSHG(¥) ;* THE |
17600 PRINT #1,CSNG(ALFFL*Q);CSNG(ALFFRYQ); ' DRERONS |
17650 PRINT #1,CSHG(ALFAL*Q);CSNG(ALFBR*Q); ' ARE |
17700 PRINT #1,CSHG(ZSFL) jCSNG(ZSFR) jCSMG(ZSBL) ;CSMG(ZISBR) '  WRITTER |
17750 PRINT #2,CSRG(FYTFL);CSRG(FITFR);CSRG(FIBL) ;CSAG(FIBR) ;* TO TRE |
17800 PRINT #2,CSHG(FYTFL);CSHG(FYTFR);CSRG(FYBL) ;CSAG(FYBR) ;*  QUTPUT |
17850 PRINT #2,CSAG(FZFL) ;CSNG(FZFR) ;CSAGIFZBL) ;CSG(FZBR) ;* FILES. |
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17900 PRINT #2,CSAG(EFL) ;CSNG(BFR) ;CSRG(EBL) ;CSAG(EBR) ;° |
17950 PRINT ®2,CSAGITLLTD);CSMGI DSCOEF)CSAGIVD) jCSHGIDD)  “m=s-m-ceeceee-
18000 REIT ITHETS

18050 REIT [ACL2

18160 REIT 15571

18150 NEIT 15013

18200 PRINT :PRINT

18250 IF A#=CER$(59) THER PRINT™SOLUTION STOPPED BY DSER BY PRESSING F1.”

18300 CLOSE

18350 ElD

18400 RENSRREEERREEIIRBH AN IR EHE NN EREHERR R DR HA R R R AR RS RN S
(0450 REM  EEEEE Q@@ 9 0 4 TTTIT 1 000 M 1 555 L
18500 RER  E B 2a7¥ ° 11 T 10 0 M DNS ]
IB550 REE  EEE 0 Q@ 9 ¥ 4 4 T 10 0 BNDN SSS5 i
18600 RER [ Q08 0 U Mk T 10 0BF M 5 1
18650 REM  EEEEE QQQ O V09 4 4 T [ 000 1 M 5SS ]

18700 FEARRS 00 a0 IR R R R NN R 00 S 0 LA R SR R RO R R R AR R R R DR 20000
18750 RER #8HHHHHH IR H I

18600 RER *** TRI5 IS THE BEGINNING OF TBE EQUATION SUBRODTIRE bl
18850 RER A3 HHU I HHHHB I I H I
18900 D=55F*COS(BETA) :5D=SIMDEL}

18950 V=55V3S1R(BETA) iCh=COSIDEL)

19000 UD=ACOSIBETA+TRETA)  :TF2=TF/20

19050 VO=A3SIN(THETA+BETA)  :TB2=TB/29

19100 SORFI=H¥(UD-ROY) * # HEARS DOUBLE PRECISION CORST
19150 SOHFI=-8%G

19200 SUNFY=BR{¥D+§20)

19250 SUNTI=( 1XZ¥RD-[VZ2¥R4R}

19300 SUBTY=( [YZ*RD+1TZ¥ROR}

19350 5D8TI=1113%

19400 GO50B 23200 *CALL SUBROUTINE FOR FD OR R9F OR BRAKING

19450 FIBR1=(SOBTY+S08FI#L1-FZBLA(L2+L1 }~FIBR*NBR-FIBL®HEL )

19500 FZBR=(FZBR1-(FITFR¥BFR+FXTFL¥BFL)PCD+(FYTFRARFR+FYTFLAAFL )#5D)/(11+12)
19550 FIFL=(SUAFI-FZOR*{18+C)-FIBL#(18-C))/28

19600 FIFR=50RFZ-FZER-FIBL-FIFL

19650 FYBR=SOHFY-FYBL-(FITFR+FITFL)*SD=(FYTFR+FTTFL }*CD

19700 REA #HHBHHHHRIIHDRH I HHBPHAH I IR
19750 RED #* ROV E BAVE ALL 12 FORCES (GDESSED OR CALCULATED), NOW WE  #e¢
19800 REN 3 SEND THESE FORCES TO THE SOSPERSION SUBROUTINE TO GET CAMBER we+
19850 RER #* TOE, ETC. THER ITERATE OR THE TIRE RELATIONS ARD SWTZ ki
19900 REN #H0ier NI R

19950 GOSUR 24350 * CALL TEE SUSPERSION SDBROUTIRE

20000 RER R I HHINHBHHEIIH O I I
20050 RER ¥ TRE FOLLOWING EQUATIONS (SUM OF THE TORGUES ABOUT THE 7 ARD #*
20100 RER  ** TRHE TIRE RELATION EQUATIORS FOR COMSTRAINTS INPOSED BY TIRE
20150 REB  #* CEARICTERISTICS) ARE TBE EQUATIONS USED IR THE MEWTOR RAPHSONS*

20200 RER  *% JTERATION, SO WE WaNT F1 THRD F5 TO GO TO ZERO. LLd
20250 RER A HHHEHHEHIEHHDHHEHHIE IR RN
20300 FIONE={FIBL-FIBRY¥TB2-(FYBR+FTRL 812+ FYTFR+FYTFL#L1CD

20350 FITRO={FITFL+FITFR)*LI*5D+( FITFL-FITFRITF24CD

20400 FI=FIONE+FITRO0-SUNTZ+(FYTFR-FITFL)ATF225]

20450 F2ORE=(FZBR-FZBL )#TB2+(FIFR-FIFL)*TF2-( FITFLASD+FITFLICD #HFL

20500 F2=F20ME-SUNTI-(FITFR*SD+FITFRACD )*HFR-FYBRYABR-FYRLVERL
20550 REN
20600 REN FIRST SONE PRELIN. CALCOLATIONS T0 FIND SLIP ANGLES_ from bere
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20650 RER I
20700 RAYFRET=SQR(LISLI+TFATF/48) | RATBCK=SQR(L2¥L2+TB¥TB/40) ° |
20750 ANGLE=ATMUTF/(20%11)} ! BANGLE=ATR(TB/(24%L2)) '
20800 ARGFR=(P1/28+BETA-AMGLE}  : AMGBR=(PI/29-BETA-BAMGLE) * |
20850 BRGFL=(P1/20+RETA+ANGLE)  : ANGBL=(PI/20-BETA+BANGLE) '/
20900 THS4=TBATB/48 :TFS4=TF¥TF/48 :L12=L1%L] :122=12712 :REO2=REO*RBO * |
20950 RBOFR=SOR(RBO2+TFS4+112-200RBORAYFRATRCOS( ANGFRY) |
21000 ETA=FRARCSINC(RAYFRAT/RBOFRSIRCANGFR)) *
21050 RBOFL=S0R(RRO2+TF54+112-20¥RBOVRAYFRATHCOSLANGFLY)  * |
21108 11 =FNARCSINC(RAYFRNT/RBOFL )#S1R{ ANGFL)) A
21150 HBOBR=5QR( RBO2+TBS4+L22-244RBO*RATRCI#COSI ANGER } ) "
21200 LABBDA=FNARCSINC (RATHCL/RBOBR)*SIN(LNGER) ) .
21250 RBOBL=SOR(RA02+TB54+122-269RR0*RATBCI2COS! ARGEL )} '
21300 ZETA=FRARCSIN( (RATRCL/RBOBL SIRCANGAL ) ) ' {—to bere—-|
21350 REB

21400 RED MOV CALCULATE EACB SLIP ANGLE AND CALL THE TIRE SUBROUTIME.
21450 REN

21500 #LFFL=BETA+11-DEL

21550 ALF=ALFFL

21600 CALF=CALFEAF

21650 FI=FIFL

21700 FI=FITFL

21750 GOSBR 25500 *CALL TIRE SUBROUTINE TO GET FYTFL-PRINE (FY)
21800 F3 = FY-FITFL

21850 ALFFR=BETA+ETd-DEL

21900 ALF=ALFF

21950 CALF=CALPHLF

22000 FI=FIFR

22050 FI=FITFR

22100  GOSDB 25500 "CALL TIRE SUBROUTINE TO GET FYTFR-PRIBE (FY}
22150 F4 = FY-FYTIR

22200 ALFBL=BETA-ZETA

22250 CALF=CALPEAD

22300 ALF=ALFBL

22350 Fi=FZbL

22400 FI=FI1BL

22450  GOSDR 25500 ' CALL TIRE SUBROUTINE TO GET FYEL-PRIBE (FT)
22500 F5 = FI-FYBL

22550 ALFBR=BETA-LiNBDA

22600 ALF=ALFBR

22650 CALF=CALPELD

22700 FI=FIBR

22750 F1=FIBR

22800  GOSUB 25500 " CALL TIRE SUBROUTINE TO GET FYBR-FRINE (FT)
22050 F6 = FY-FIER

22900 RETURN

22950 4 1]

23000 REN #HHH 0 HNHHITHHHHIE I I N
23050 REA ¥ DDDD MERR 1 Y ¥ EEEEE EEEEE Q0 0 D & L
200REB* D DR ORI Y OV E E @ 20 0 A 1
23150 REW * B D RRRR 1 ¥ ¥ EEEE EEEE @ Q@9 9 2 4 ¥
23200 RER * B B R R I YV I E 0 00 U 0 Ml #
21250 REM * DDDD R R I ¥ EEEEE EEEEE Q00 Q0 U900 & aw ¢

23300 BEN 4o H I I I I T I
23350 1F THETA < P1/29 THEN GOTO 23700 * CHECK TO SEE IF WE ARE ERAKING
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23400 FIBRT=209(1#+((BPHCD)/(18-BF}))  “ew=w

23450 FEBR={SUNF1+(FYTFR+FYTFLI*SD /FIBRI" |

23500 FITFR=FIBR¥BP/(18-8F) ' |{===BRALING CORSTRAINTS
23550 FITFL=FITFR A

23600 FIEL=FIBR Ietmma

23650 RETORN

23700 IF DRVALL$ <) "RGD" TBEN GOTO 24000 °“CHECK IF WE HAVE REAR WEEEL DRIVE
23150 FITFL=08 '

23800 FITFR=04 : |{=== REAR WHEEL DRIVE
23050 FIBR=.58%(SOOFI+( FITFR+FYTFL)95D) | CORSTRAINTS
23500 FIBL=FIER Ve

23950 RETORR

24000 FIBL=0# '

24050 FIBR=D2 ' |

24100 FITFRI=(SUBFX+(FYTFR+FYTFL)#5D)  ° |{===FRONT WEEEL DRIVE
24150 FITFR=FITFR1Z(CD¥24) ' | CONSTRAINTS

24200 FITFL=FITFR ST

24250 RETORR

24300 E

24350 RER 3R I P HE I I I I I )

24400 REM *  SS55 0 O SS55 PPPP EEEEE N M 5555 1 Q00 M R4
24450 RER * 5 B 1S5 P P E mars [ 0 0 m 1
24S0DREM® SS5 D 9 555 PPPP EEEE NRN 555 1 0 O REARS
24550 RER @ 500 5 F I P n S10 0K m?
24600 REB * 5555 B0 SS55 P EEEEE R N S555 1 000 X R¢
24650 RER #30B - HIIIH I S I T

24700 ZSFR=-FZFR/ITF i ISFL=-FIFL/ITF : ISBR=-FIBR/ITH © ISBL=-FZBL/ITB 9

24750 PEI=(FZFL-FZFR)*(KTF+XF+244LPF )/ TFRXTFH(LF+209LPF )) '
24800 ZC1=(-L1/EB )R (FIBR+FIBL )= (L2/TF Y FZFL+FZFR) "
24850 IC=(ZC1 +L1#{ ZSBR+Z5BL )+120( ISFR+ISFL) )/ 209 (11+12)) '*
24900 PITCE=( (244ZC-ISFR-ISFL /(28811 ))+(FIFL+FZFR )/ [ 2881F L)) ¥
24950 RER s
25000 BFR=B-2C+ISFR " ---| 1
23050 BFL=B-I(+25FL ° |¢===SFINDLE T0 C.G. bl
25100 HER=R-ZC+25BR ' | DISTRECES

25150 BBL=B-2(+I5BL * -—-—-| Ll
25200 RETORA "
25250 RER it HI I U
25300 RED TITIT | RRRRR EEEEE 8555 '
25350 REW T IR RE 5 1
23400 REN #4 T I ERRRR EEEE  SS§ L
25450 REN 00 T 1 ® RE ] t
25500 REN # T I R R EEEEE 5555 #
25550 RED #HHMHHIIHI IR I R
23600 RER  FY = -CALPRA*ALF * SIHPLE LIREAR TIRE MODEL #
25650 15=00

25700 REB CALF=T13908 e
25750 Th2=(TARCALF ) PTANCALF)

25850 1508%=0 : IF FI)0# THER 150B2=1 "SET FLAG FOR TRACTION OR BRALIRG
25900 FOR 115%=1 T0 15 ==

25950 OX 1+ISURS GOSDB 26650,27250 " NEWTOR RAFESOR LOOP
26000 I1=KKI . T0 FIND THE VARTABLE

26100 OB 1+1SUB% GOSOR 26650,27250 !

|

26030 15=15+.0014 L *15"
|

26150 DFUIS=(IXI-K1)/(.0018) o



12§~

26200 15=15-.0018 LA

26250 DIS==I1/(DF115+1.0D-10} ¥

26300 [5=15+D15 Y

26350 TFCARS(X1/(15+1.0D-100)) » .D01% THEW MEXT [IS% *----
26375 1F [153=15 THEN 26575

26400 FY=(CALF¥FSATAR(ALF))/(18-15) * FOR BRALIRG
26450 IF FI)08 TEEN FY=(CALF#FSOTAR(ALF))/(18+15) 'FOR TRACTION
26500 REB PRINT “CONVERGERCE"

26550 RETURN

26575 PRINT “TIRE DID BOT CORVERGE FOR A VALDE OF "15'"

26600 EXD

26650 SNOBERATOR=BOFFI%( 1#-ERPSSTOSOR( (1SS )+T42) )0/ 18-]15)"---
26700 SDENONINATOR=2#%SQR(CI#CI*1S*IS+CALFOCALF#TAZ) o
26750 S=SHUMERATOR/SDEROHINATOR —
26800 GOSTR 26950 o |
26850 KX1=((CI*IS¥FS)/(1%-15)-F1 b
26900 RETIRN ’
26950 1F 5¢=-14 THER F5=-| S
27000 IF Sy=14 AND S{=0# THEN F5=5%(29+5) "
27050 IF S5)0% AND S(1% THER FS=5%(24-5) 2 4
27100 IF S»=19 THER F5=11 |
27150 RETURN Mt
27200 ERD *
27250 SHOMERATOR=NORFIH( | @-ERPSSPOSORICISHIS +TA2) 1H( 18+4]5) ===
27300 SDERONINATOR=28#SQRICI#CIA]S#IS+CALFICALFITAZ) "
27350 5=SHONERATOR/SEEROHINATOR N
27400 GOSUR 26950 Y
27450 IL1=({CI*IS*FS ) 018+15))-F1 s |
27500 RETURR e
27550 EXD

27600 RERM

BRALING
EQUATION
SUBROUTINE

LOGIC RODTINE
T0 DETERBIME
TBE VALUE OF
THE SATORATIO
FORCTION.

TRACTION
EQUATIONS

SUBRODTINE

]

27650 REN SHHIIHHHHHEHHEHHH IR

27700 RETURM

27750 RER H MBI BRI I

27800 REM 5555 I ® B0 8555 0 © FBEBEB ¥
27850 REM 5 [ o0 88 0 U0 5 0 0DF ¥ L
27900 RED 55§ 1 nAgA Q @ 555 U7 D BREER "
27950 REN 51 8880 MW ST 1B B #
28000 RER 5585 1 B oaou 5555 DO BEEBR ¢ L
28050 REN #HEEIIIIMIIIF I R I
20100 RED

I BRY.  osciiiraannmees dei s R S PR R

28200 RER  SUBROUTINE SIMQ
28250 REM
20300 REB  PURPOSE

28350 RED OBTAIN & SOLUTION OF & SET OF SINODTANEODS LINEAR EQUATIORS AX=B

28400 RER

28450 REN  DESCRIPTION OF PARAMETERS

28500 RER A - NATRIX OF COEFFICTENTS STORED COLUMN@ISE. THESE ARE
28550 RER ARE DESTROVED [N TRE CONPUTATION, THE SIZE OF THE BATRIX

28600 RER A MATRII IS R AT X

20630 RED B - VECTOR OF ORIGINAL CORSDTANTS (LENGTH ). TREST ARE
28700 RER REPLACED BY TRE FINAL SOLUTION VALUES, VECTOR I,

28750 REN 1 - NUMBER OF EQUATIONS 4MD VARIABLES. ¥ HUST
26800 REN 15 - OUTPOT DIGET

BE .GT. ORE.
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26050 RED 0 FOR & NORBAL SOLDTION

28900 REB 1 FOR & SINGULAR SET OF EQODATIONS.

28950 RED

25000 RER

29050 REN  REMARLS

29100 RER BATRII 4 BOST BE GERERML.

29150 REB IF BATRIX & 15 SINGULAR, SOLUTION VALDES ARE MEANINGLESS,
29200 RER A0 ALTERNATIVE SOLUTION BAY BE OBTAINED BY USING BATRII INVERS1ON
29250 RER (BINY) AND BATRIX PRODOUCT (GHPRD)

29300 REA

29350 REA

29400 REW  SUBROUTINES ARD FURCTION SUBPROGRANS REQUIRED.

29450 RER RORE

29500 RER

29350 RER

29600 FEN  HETROD

29650 REN BETBOD OF SOLUTION IS BY ELIMINATION OSING LARGEST PIVOTAL
29700 RER DIVISOR. EACH STAGE OF ELIBINATION CORSISTS OF 1NTERCEARGING
29730 REH KOS WHEW NECESSARY TO AVOID DIVISION BY ZERO OR SMALL ELER.
23800 REH THE FORWARD SOLOTION TO OBTAIN TEE VARIABLE X IS DORE IR R
29850 REM STAGES. THE BACK SOLOTION FOR TBE OTBER VARIABLES 15

29900 RER CALCOLATED BE SOCCESSIVE SUBSTITOTIONS. FINAL SOLUTIOR
29950 RER VALDES ARE DEVELOFED 1N WECTOR B, WITE VARIABLE 1 IN B(1),
30000 RER VARIABLE 2 IN BiZ)y.vusunnn,s +VARIABLE B [N B(X).

Ju0s0 RER IF B0 PIVOT CkR BE FOUND EXCEEDING & TOLERANCE OF 1.DE-20
30100 RER THE BATRIX IS COMCIDERED SINGELAR AND IS IS SET TO 1. THIS
30150 RER TOLERARCE CAN BE BODIFIED BY REPLACING THE FIRST STATERENT,
IBMERER i e S R e e e R R AR B 8 s e
30250 REN

30360 REH

30350 REA

30400 RER

30450 RE  FORGARD SOLUTION

30500 REM

30550 TOL=1D-20

30600 i5=0

30650 Jdi=-11

30700 FOR J2=1 T0 B2

30750 JTE=01+

36800 JoE=dJ T+ BT+1

30850 BIGA=0

30900 1T2=JJ2-J2

30950 FOR 15=J1 TO M1

31000 RER

31050 RER  SEARCE FOR THE HAIINOB COEFFICIENT IN THE coLumn

Ji1o0 REM

150 IJ2=1T1+]2

31200 REH T “BIGA="{BIGA;"A( [ =417 195" ="Ml 1J1)

31250 IF (ABS(BIGA)-ABS(A(1JE))) ¢ 0) THEN 31300 ELSE 31400
31300 BIGA=AL142)

31350 1Ba11=13

31400 REIT I3

31450 REN

31500 REM  TEST FOR PIVOT LESS THAN TOLERANCE ( SINGULAR MATRII )

31550 REN
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1500 IFCEBS(RIGA)-TOL) < DY THEN 31658 ELSE 31900
31650 I5=1

31700 RETORR

3750 REW

31800 REM  INTERCHARGE ROGS IF NECESSARY
31850 REN

31900 [T3=J5+R1%( J2-2)

31950 1T1=18412-J2

32000 FOR LI=J1 TO M1

32050 [13=113+03

32100 [22=112+]1T%

32150 SAVEE=MIIZ)

J2200 AIIE)=RI 128}

32250 B 128 =5AVEE

32300 RER

32350 REM  DIVIDE EQUATION BY TBE LEADING COEFFICIERT
32400 RER

32450 ACTIR)=R(11X)/BIGA

32500 WEIT I

32550 SAVEE=BI [HALX)

J2600 BUIBALE)=B(J1)

32650 BUJE)=SAVEE/BIGA

32700 REM

32750 REN  ELIBINATE THE NEIT VARIABLE
32800 RER

32850 IF (J5-R3) C 0 OR (JZ-NX} > O THEW 32900 ELSE 33650
32900 1053=NE#{ J2-1}

32950 FOF [1% = JVR TO NS

33000 [1J8=1058+1112

33050 [T2=J1-111

33100 FOR JIE = JYETO M2

33150 T1J12=RE#{ 151 )+ 112

J3zun JIIE=11J12+1T2

33250 ALTIJIR)=R(TXJNR -1 AL TTOR R0 JJ02 )
33360 NEIT JIX

33350 BITXL)=B(INN)-(BIJEAR([1J2))
33400 REIT Iz

33450 NEIT J2

33500 RER

33550 REM  BACK S0L0TION

33600 RER

33650 mi=ni-i

Jaroe 1T1=01211

33750 FOR J1 = 1 TO N1

33880 IAR=[T1-J3

33850 1BE=R1-J1

31900 102=01

J3950 FOR I2 =1 T0 02

34000 RED T “BIIBI=BO™;IBE;™)=";BI1BL)

4050 RER T “BUIB)=B(™;103;73=";R0 [B2 )"0 1A )=R("{ IAR;" =500 1A% )}
34100 REB T "B(10)=B(";10%;")=;B1108)

34150 BOIBX)=BOIBR )= M IAZPBLIOL))
34200 [a1=142-01
34250 102=10%-1

34300 REIT Iz



-129-

34350 NEIT J1
34400 RETORN
34450 311



