1000
101G

1020
1030
1040
14050
10460
1070
1080
1090
1100
1110
1120
1130
1140
1150
1140
1170
1180
1190
1200
1210
1220
1230
1240

1250
12460
1270
1280
1290
1300
1310
1320
13530
1340
1350
13460
1370
13580
L350
1400
1410
1420
1430
1440
1450
14560
1470
1480
1450
1500
151G
1520
1530
1540
1550
15460
1570
1580
1590
1400
1&610
14620

REM R¥R3FRedid i b ek h X e v i ani ik ia ke sk ad ik piihardnb ks

REM x Main Routine to Solved a Set of Ordinary Referential

REM ¥ Equations in The Form of

REM % dr dt)/dt = Axnit) + Buitl, s {0 =00

REM % wit)=Cx (Lt}

REM ¥ Where

REM ¥ #it) is an N-Dimensional Yecter

REM ¥ wit) is an M=Dimensional Vecter

REM ¥ yit) is an L-Dimensional Vecter

REM ¥ A is an MiN Dimensional eyztem coefficient Mabkrix
REM * E iz an Ni¥M Dimensional system coefficient Matrix
REM % c is an L%N Dimensional svetem coefficient Mabtrix
REM % Input are :=

REM % #(0)= The Initial Yalus

REM % widl= The Control Ilnputs

REM ¥ Dutput are =

REM *® vit) The Output of The Svastem

REM ¥ Parameter 1

REM % Tau is The sampling Inputval

REM % Limit i= The Mumber of Data Solved

REM SRRk dd s r i gk r R A AR R R R R N RN R R e ks
REM

M=d4: M=1: L=1: LIMIT=50 " Fatameter

OFPTION BASE 1
DIM A(N,N), BO(N,M), COL, NI, U(M,LIMIT), X(M), Y{L,LIMIT), H{M,N),
PIVOT(2,M) (XX INY, PI{N,N), BI{N,M)

INPUT "TAU, UMAG, T1,T2";TAU,UMAG,T1,TZ2 "Input FParameter
LPRINT

LPRINT ™ Sampling Interwval TalU=";Tal
LPRINT " Magnitude of Step Control Input UMAG=";UMAG
LFRINT * Farameter T1=";T1
LFRINT “ Farameter TZ=";TZ2

== Beneration OFf Control Input Uik),k=1,2, ¢« LIMIT ———=——=
FOR I=1 TO M
FOR K=1 TO LIMIT
Uil K =UMAG
MEXT K, I

== Set O0Ff Initial VYalue Of The Stae Yaliables ————————m———
FOR I=1 TO M

X(I)=0
MEXT I
*~~ Beneration Of The A& Matrisx AIN,N] ———m—eceecmm———— e
FOR I=1 TO M

FOR J=1 TO N

AL, dJ)=0
NEXT J,1
Al 1)=—1/T1: AL, dy=(T2sT1-1)/T1
Al2,1)=20 : A(2,2)=-4 ; A2, 4)=—20¥T2/T1
A3,2)=48 : A(3,3)=-164

Ald,3)=1

*=—Beneration Of B Matrix BiN,M) e e e
FOR I=1 TO N

FOR J=1 TO ™

B(I,J)=0

MNEXT J,1
Bl{l,1)=-A(1,4)
Bi2, 1)==R{2,4)

$2.33(1) BASIC =t 2 %ﬁ"’imxu}mum DR —F 3
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1530

"-— Beneration OF C Matrisx COL,MN) ————mmm

1440 FOR I=1 TO L

1450 FOR J=1 TO N

1660 C({I,d)=0

16870 MEXT J,1 Y OCH0.0,0, . 5.,11
1680 FOR I=1 TO L

1690 CiI,mM)=1

1700 NEXT I

1710 ~*

1720 *=— Print Dut A B, C ————— e e o
1730 LPRINT: LFPRINT A MATRIX"

1740 FOR I=1 TO N

1750 FOR J=1 TO N

17&0 LPRINT USING " ##. #8488~ "38(1,J) 3
1770 MEXT J: LPRINT

1780 MEXT I

1790 LPRINT: LFRINT " B MATRIX"

1BOO FOR I=1 TO M

1810 FOR J=1 TO M

1820 LPRINT USING " ##.#H##8 -~ "3B{I,J) ;
1830 MNEXT J: LPRINT

1840 MEXT I

1850 LPRINT :LPRINT " C MATRIX"

1840 FDOR I=1 TO L

1870 FOR J=1 TO N :

1880 LPRINT USING " #8._ 8448 ""3C{I,J) 3
1890 MEXT J: LFRINT

1900 MEXT 1

19140 ?

1920 *EX¥¥x

1930 "% Sampling Time Tau
1940 "% Mumber of Solutions Limit
1950 "% Sequence of Control Inputs Uikl k=12, Limat
1950 "% Initial Condition of State Variable w {0)
1970 *% HMatric Aa,.B.C
1980 % Have Been Set. Mext The State Equation Will Be Solved
19590 " x By Using The Subrouline TRAM

2000 T kExkK

2010 *

2020 BOSUBR 3000 " TRAN

2030 *

2040 *-- The State Egquation Ha= Been Solved. ————————=———ceimm——x
20850 *° Print Out The Output Solution YI(L,LIMIT)
2060 FOR I=1 TO L

2070 LFRINT: LFRINT"OUTFUT NUMBER="31

2080 FOR k=1 TO LIMIT

2090 LFRINT USTNG " 4. B eW (T KD 3
2100 NEXT K zLPRINT

2110 NEXT 1

2120 END

2130 7

2140 *

000 REM FXEXEXRERRERERE RS R ETARRRI KRR ER LR 4

J010 REM % SUBROUTIMNE TRANM ¥

3020 REM % Dimension of ¥

Z0Z0 REM & AMNY . BIN,M), CiL,M) 4

Z040 REM # UM LIMITY, X M) ¥

3050 REM ®x YL.LIMITY ;PIN,M} L]

Z0&40 REM ¥ B, M), HIN,M), XXIM) i

JO70 REM X¥XEFEXIXNAFRRAR RN AN e AN wdn

oo *

JOF0 == —({TAU/2)¥H ———————— e e e ———

5100 TT= —.5%TAU

2.33(2) BASICLJ:%B{ Axl) — px ()+Bu{t}}mﬁ¥i£n« F3
x(0)=x,, y(t)



3110 FOR I=1 TO M

3120 FOR J=1 TO M

3130 H{I,J}y= TT¥A(I,J}
3140 NEXT J,1

3150 °

160 '—= [—(TAU/Z) BA — e
3170 FOR I=1 TO M

3180 H{I,I}=14+H{(I,I)

3190 MEXT I

IZ200 °

3210 *— Inverse of [I-(TAU/2)%A] —————m————
2220 GOSUEB 4000 " Invers H Matrix
3230 *

3240 "-= TAURLI=-(TAU/2) AT ({=1) ———————— e
3250 FOR I=1 TO N

32460 FOR J=1 TO N

3270 H{I,Jy=TAUSH{L,J}

3280 MEXT J,.1

3294 °

SI00 T—— AXTAURXLI-(TAU/2) kAl (-1) ———————————— e
3210 FOR I=1 TO N

3520 FOR J=1 TO N

3330 PiI,J)=0

3340 FOR K=1 TO N

3350 PiI,d)=PCL,dJ)+A{1K) EHIK, D)
33450 MNEXT K,J,1

3570 °

FIBO " == I+AKCI-(TAU/Z) XAT (=1) = o s
3390 FOR I=1 TO M

3400 PiI,I)=1+P(1,1)
3410 MNEXT I
420 °*

3430 '-— @=TAUNLI-(TAU/2)¥AT {—1) B ———mmrmmemmmne
3440 FOR 1=1 TO M

S450 FOR J=1 TO M

S840 Q{I,J)=0

2470 FOR k=1 TO N

3480 QiI,0)=00T,Ji+H{T.K)RB(K,J)
3490 NEXT K,J, 1

3500 °

3510 "— CALCULATION DF SOLUTION ———————————— e
2820 *

3530 FOR I=t TO L

940 YeIl,10=0

S550 NEXT I
3560 FOR IT=2 TO LIMIT

SET0 FOR I=1 TO N

35840 YA LTy =0

3590 FOR J=1 TO N

T&O0 KELT )= iy +P Ll . Jh kX ()
ZAH10 MEXT J,1I

ShZ0 FOR I=1 TO M

S&I0 SuUM=0

FHa40 FOR J=1 TO M

I&50 SUM=SLIM+Q{T . J) UL, T
ShH&0 MEXT J

2670 XiIy=x¥(I)+SUM

&80 MEXT I

FaAT0 FOR 1=1 TO L

JI700 ¥elaI0)=0

A f ) FOR K=1 TO N

2720 ?(I.II}-E(I,KJtHlKI+Y(I.Il:

3730 NEXT K, I,11

92.33(3) BASICi= k3 { dx(#)

=Ax(t) +Bu(t) \ OENL—F >~
x({l) =Xy, Y()=0Cx(t)



37440
2750
37&0
{000
010
420
4070
36440
JOD0
4050
{070
GO0
QOF0
A4100
4110
4120
4130
G140
4150
4140
J170
4180
4170
42000
4210
4220
{230
4240
4250
{4260
/270
4280
{290
000
4310
J320
4530
4340
4350
43560
4370

RETURM

REM S¥XKEREF AN RERAN R R e i bk &
REM ¥ SUBROUTIME INVERS L
REM # Input : ¥
REM % HiN;N}) Matrix 3
REM % H Size of Matrix ]
REM * ¥
REM ¥ Output = ¥
REM % HiMN M) Inversed i
FEM EXSkdkdrdd kb e vty
FOR I=1 TO N

IF N=1 THEN 4230
W=ABS(H(I, 1)) Wi=]
FOR k=1+1 TO N
IF Wr=ABS(HI(K,1)) GOTO 41&0
Wi=k: W=ABS{(H{K,I))
MEXT K
IF W=0 THEN PRINT: PRINT “CAN'T BE DONE ": END
IF Wi=1 THEN 4230
FOR J=1 TO N
SWAF H{I.J);H{WL,J)
MEXT J
FIVMOT(1,10=1:2 PIVOT{2,1)=HU1
W=H({I, 1)
FOR J=1 TO N
HI g Jr=H{L,Jd) /W
MHEXT J
HIi[,I)=1/
FOR E=1 10 N
IF K=1 BOTO 4350
W=Hik, 1)
FOR J=1 TO N
HikK,JY=H{K,J)=W¥H{]1,J)
MEXT J
Hik,1)==WxH{l, L}
MNEXT K

MEXT 1

4380 FUOR I=M TO 1 STEFP -1

{4390
4400
4410
4420

IF PIVOTI1,1)=0 THEM 4430
FOR J=1 TO N

SBWAF HOILPIVOT (1, 1)) ,HUJPIVOT(Z, 10}
MEXT J

G430 MEXT 1
RE TURN

G440

Sampling "Interval TAU= .05

Magnitude of Step Control Input UMAG= 1

Farameter Tl= .01
Parameter T2= .2

A MATRIX
=1.0000E+02 0.0000E+00 0.0000E+00  1.9000E+03
2.0000E+01 —4.0000E+00 0O.0000E+00 -4.0000E+02
Q. 0000E+00 4. BO00E+01 —1.4000E+01 0. 0000E+0Q
0. 0000E+00 0. 0000E+00 1, 0000E+00 O, 0000E+00Q

2.

33(4) BASICL:i%{%E—tLIAx{f)+Bu[t] DIREN—F >
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B MATRIX
~1.9000E+03
4. 0000E+02
0. 0000E+00
0. O000E+00

C MATRILX

0. 00G0E+Q0 0. 0000E+00 0. 0000E+00  1.0000E+00"

OUTPUT NUMBER= 1
0. 00000
1.23531
0.97255
1.005601
1.00047
0.99989
1.00014
0.99997
1.00001
1. 00000

92.33(5) BASIC |z & :5{

0.11785
1.24345
0.95759
1.01083
Q.99870
1.00033
1.00001
1.00000
1.00001
1.00000

0. 44811 0.82948 1.10244
1.178B85 1.09139 1.017246
0. 94350 Q.97902 0.992493
1.01055 1.00742 1.00358
0.99819 0. 99853 Q. 99922
1.00050 1.00044 1.00031
0,.99994 0.9999% Q. 99994
1.00002 1.00002 1.00002
1. 00000 1.00000 1. G0G00
1. 00000 1. Q0000 1.00000
d—‘gf]—zAfoJ +Bu(t) }mﬁ&e;uma- >
x(0)=x,, y(t)=Cx(t)
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