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A [a] R 4,
X(t)=AX(t)+ BU(t)
Y()=CX(t)+DU(z)
i B i ) B s
X(k+1)=AX(k)+ BU(k)
Y(k)=CX(ky+DU(k)
R eI E R RERE
P=[B:AB: A*B: - : A" 1'B] -
WE, Hrank(P)=n, nfpREERNHK. '
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NM=N+M, _ . N
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REM, CONSTRUCT P—MATRIX" :

FOR [=1 TO N, FOR J=1 TO M, A1(I J)_B(I Iy, P(LJ)=B(,1), NEXT 1,1
FOR L= TON~1 :

FOR [=1 TO N, FOR J=1 TO M, U(, J)_

FOR K=1 TO N, U(L,J)=U(LJ)+A(L,K)+*A1(K,J), NEXT K,J,I

FOR [=1 TO N, FOR J=1 TO M, A1(1,]) =UcL,J), NEXT I I

106 FOR [=1 TO N

105 FOR J=1 TO M, T=J+LeM, P¢I, T) A1, J), NEXT J,I,L

110 LPRINT «P_ MATRIX IS»

115 FOR I=1 TO N, FOR J=1 TO NM, LPRINT P(I Iy 4,7 5 NEXT J;

12
13
13
14
14
15
15

LPRINT, NEXT I

120 REM,; DETERMINATION OF SYSTEM CONTROLABILITY st

5 FOR J=1 TO N*(M—1)+1 qarl

0 FOR I=1 TO N, P1(I,1)_=Pél,-«']'), NEXT- L' 5, o

5 FOR L=1 TO (M-1)sN-J+2, T=1 .

0 FOR K=J+LPOMERENLR A P=Téy " - ¢ -

5 FOR I=1 TO N, P1(I,T)=P(I;K), NEXT LK. -~ . oL

0 FOR I=1TO N FOR J=1 TO N, A3(L,I)=P1(I,J)), NEXT T,J,I
5 GOSUB 1005, D=DET ‘ : : : o

160 IF ABS(D)<1E-06 THEN D=¢, IF D< >0 THEN 210

16

5 IF J+L+N-1>NM THEN 200
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170 FOR K=J+L+N-1 TO NM
175 FOR I=1 TO N, P1(I,T)=P(l,K), NEXT I
180 FOR I=1 TO N, FOR J=1 TO

N, A3(1,J)=Pi(L,J), NEXT J,I

185 GOSUB 1005, D=DET R Xt ?;_
190 IF ABS(D)<1E- (g THEN D=y, . .
IF D< >¢ THEN 210 ' , i 7/_ ) )—w-0 4
195 NEXT K,L pr— |
200 NEXT J O - w1

205 LPRINT “THE SYSTEM IS NOT -
COMPLETE CONTROLABILITY”,

GOTO 215 it L P
210 LPRINT «THE SYSTEM IS COM- -
PLETE CONTROLABILITY” @ﬁ
Bll, REEEIRAZE K E £ 7 -
ML TR, B2 A
B, RENREFIBENHE RN
X (-2 1 o o] x| '41
X, 0 -2 1 0 X(1) | |2
X =] 0 02 0 0|« X+ 1]uw
fw| o 0 05 1 x|’ ;3-
X1 | 0 00 0 -5 Xy | 0]
(X, @)
‘m@® | _ 11100 X0
I = } - | X,
") | 01100 X,
Xe (1)
BEFEBETE, {THNTH,:
P MATRIX IS |
4 -6 9 -14 24
2 -3 4 - 4 0
1 -2 4 - 8 16
3 <15 75 -375 1875
0 0 0 0 0 '

THE SYSTEM IS NOT COMPLETE CONTROLABILITY
Q- MATRIX IS '
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P MATRIX 1S
01 o 2 3 4 18 72 18
o 00 3 0 12 0 38 96 0
3 0 6 0 12 0 24 48 0
0 0 2z 1 -12 -6 54 27 -216 -108
2 1 -6 -3 9 —54 27 162 81
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111 0 0
o 1 1 1 0
2 3 3 0 0
o 2 3 -3 1
4 8 9 0 0
0 4 8 9 - 6
8 20 26 0 0
o 8 20 -27 27
16 48 72 0 0

0 16 48 81 -108
THE SYSTEM IS COMPLETE OBSERVABILITY,
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Computer Determination of Controlability

and Observability
. Kang Cirong
Abstract

This paper gives a Computer program which determines System controlability

and observabiiity, The program can quickly,accurately give conclusion,



