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Abstract

Impulsive systems, as a type of hybrid system, can be combined with logical dynamic
systems to study systems with logic selective impulsive effects. Due to the fact that the
power system consists of impulsive effects and logical operations, they are more general

and complex hybrid systems. By using the semi-tensor product method of matrices,
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the logical function is transformed into an equivalent algebraic form, making the study
of such impulsive systems possible. This article mainly uses the semi tensor product

method of matrices to combine impulsive systems with logical dynamic systems.
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1. 5|5

FEZ M 7 R B R T, BATZ W B AR A2 SRS 2 B I 8] 2L T IE L2 AR AL Y. (HAE
LSt S eh, V2 DA A R AR AR AR 2 R IR (8] A B2 21T 90, 1 R GUIRSE B AR I AL,
AR AR AR AR A, AR BBk BRI e v] AR A B % (A1 A 2 1), (BOXAE — Fh 2 IS
TR RE (2] 5 N URE A AL, TATEIX BRI Z KBS, BAT Ik BRI 2 R 5t
ANREHFEAL G IS RGBS AL SN B R SR REMR DRI [3]. DA 1 SIS 78 73 25 J8 bk o R N2 Xof
RGN, BT M Bk i 73 7 FE R 220 1 F GRS AR S AR I R P AR A LR [4]. XA Bk of
T3 T3 REAH IR 1) 28 G0 HE PR AR Bk Zh 288 R el Bk ik R 48 [5, 6], N TR 2 UK, dn2e B 2 &
gt BEEHARG. FNEZRAERGEREIRGAEY Y. El—ABEREHERAN, B 1M2HE
At HH N2 B R B . B RGNSt b — IR IR RS TR (7). 7RI
AR KR SRR Bkt RGEANE NS RGN A &, KBRS RGNS E KR L #%, A
SCBATFE R E B RGN AR K5 5 iR e, AR RE 1 sk BRI B A Rt 6T,
R H RS RS

2. & FIR

TAVE BIXFE— DR G
i(t) = f(x(t),t # tr,
o(t) = I (7)), k € Zy, (1)
x(0) = xo,
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Hpz(t) € R BRRGRE. BAMBEE RS (1) WAL AESLKN. f: R* —» R, JEHX
THiAteRL#A £(0) =0. BEHE >t BIEREfIHE RS (1) WM A R A7 TE 1 o
TR EIE SR B0 — oo KIS {ti}ey, R0 <to <t < o0 <t = oo
n(t) : Ry — Dy :={0,1,..., N — 1} Z2ZHEIERZ M

{U(tk+1) = Q(U(tk)) (2)

n(tk) = ho(tr))

IFH L,(t) : R" —» R™ 2PN RENG L 1,t) =0 Xz =0.
EXI. A= (CL,‘J‘) e R™*" fu B = (b”> e Rrxe, M

a1 B a B - a,B
A®B= : :

amlB amgB s amnB

WAR A SETE A Fo B 69K Z AR,
ENX2. % Ac R™" fa B c RP*4, N

AxB=(A®I,/,) B 1L./,)

WARANIEE A, BOFKRER, AP aAnbpaig gk

WP AERREr € R, ATE Lok =2 x 2 x -+ x z. FESLFERE b, —ANBHEE L : DL — D,y

—_— ————
k
AT LAFAL A — DRSS Ay — Ay, Hih Ay = {63, 03}.
BIEBL. & h(qr,....q) H—NEHBH, EABHRT, h: Ay — Ay, 57— 2 H 55 15
H S EQXQZ, '{i’f"?‘
h((h,-ole) =Hqq -q:=H D<§Z1 q;-

/H:ES(:S KI(IZJ(F{(W : [to*h,OO) x R"™ %Rg_ é]f‘ v , ’ﬁ"%

1) w é‘ [tn*htn) X Rn: n e Z+ -hé?iﬂlﬂ‘ hm(t,u)—)(t;,v) W(t7u) = W( 7_1,1)) ﬁ'ﬁ’
2) W(t,x) 3 x Zih & B3 Lipschitz 7 B W(t,0) = 0.
SI3B2. X X Ao Y 9 Al H n ffem M7 M=, WA

Wi XY =Y X.

A Wi = [Ln ®06L 1, @62 ... 1, ® 67 R XIAEE,
5|33, M FHEZE xR, y € R" A7) € Zsy, WA

j—1

2yl = [H W[njfsmjfsm]](a:y)j

s=1

=
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5134, X THEZE e A, Aaz?= Mz, ¥ M,, = Diag{s.,52,..00} R FIEE.
5135, FFHEE X e A, #Y € A, AD XY =X, Z¥Dy, ) = (11, @ L)W, ) RIIEEF

51386. RiXA;,j=1,2,..m R—FEFEHE, RadEErzeR", welA, A

[A1z, ..., Apz] X w = [A4,

vy A X w X .

37, HEFr e R", we A, Aljwx z|

3. FERZA

B eHATE
Ga(ty)) = [In-a(e(ty)) In-2(2(ty)) -

o (x(ty)]-
g, HXMESE (), ALe =0, WA

n(t Z D I t)(O) X .'L'p

Rk, 75752

ZlDPIN L(0) x (2(t))7 .

ﬁ

.. DPIo(0) x (x(t7))7).

BATE XL o () Fn(te) B ETERA w(te) = 0m K1 A(t,) = 68 ") @il 5138, Ay LA 5]
=1
Gla(t;)) x Aty) =Y E[DPIN_I(O) w (z(t;))P ... DPIo(0) x (x(t;))"] x A(ty)
p=1""

o0

1

3)
pleG( ) X )\(tk) X x(t,;)p

HerDPG(0) = [DPIN_1(0)... DP1,(0)]. HIARS(1) MRL(2) AL thRIR A

#(t) = f(a(t),t # b,

x(t) = Z;O 1 1,D G(0) X A(ty) x x(t, )P, k € Zy,

(4)
il

W(tk1) = Ly(w(tn))
()
/\(tk) = Lh(w(tk)).
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€)= {w(tk_l) X x(t),t € (tr_1,tr), (6)
w(tk) X .CL'(tk),t = k.
R, 2t # 1, £() = FER)). 2t =t
E(te) =w(t) x z(tr)
Lyw(ty-1) Z DPG ) & A(t) x (x(t;)?
=Y ;L w(ty-1)DPG(0) > A(ty) x (x(t;))"
p=1""
- (7
:Z HL gwW(tk—1)DPG(0) X Ly Lgw(tr—1) % (z(tk))”
p=1""
:Z ;L W[NQnP m] D G( ) X Lth(W(tkfl))2 X ($(tk))p
p=1
:Z ;L Winzne,m DPG(0) X Ly LgMip mjw(tr—1) % (2(tx))”
p=1
MFEp=1, Fo(te1) x (#(t)? = wts-1) x (2(t;)) = &(ty). HFp>2,
W(tp-1) % (2(t))” =Df,, | w(tr-1)? x ()
= (8)
—D[pm m] H Winp—smr—s &P (t;)
=0
TE X
Ty i= LyWinzp ) DG(0) Ly LyMyy. . (9)
Hp>2,
p—1
Ty = LyWinzns i DG(0) Ln LgMir i DL (T Wi o ) (10)
s=0
=1
T(E(t) = D T (1) (11)
p=1 P
DRI, 2245 (1) W U4 i DL T B R 4
z(t) = Az(t),t # ty,
2(t) = Dya(t™),t = ty. k € Zy. 12)
z(0) = xo,
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Horr AR D,y A2 HEBOERE. Hig L

G(x(ty)) = [Dn-12(ty) Dn—2x(ty) ... Dox(ty)] (13)
0
D := [DN—l DN_2 e Do] (14)
FG5(12) 7T LAS B
§(t) = AL(t), t # t,
z(t) = AQEE ), t =ty k € Z,, (15)

£(0) € A, x R

HHAA := LyW N2y, 1) DL LyMyy ).

4. B2

HERNMEE AR FOZHBN S RGBE Bkt RS, AP BA 232 S KRGk R S
4ity, K ZRAhA RGN ARkl RS, R R R R A, R AT RR G R
g8, ARKRIFATAT LA TOIZ RGP, Lot Fese PESESE.
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