2 & M % 5 K %
J. Sys. Sci. & Math. Scis.
29(10) (2009, 10), 1366-1373

W/ — /X — IO R e iy B HAET (8] 5Y
b RIRIRIIECE

% K E
(ST K2 LB 2 R, R 430079; R Bk A i BBl 22 e I F B BRSS B, Rl 430074)
Wy
(P R T BHLRL 2 22 I B B B ST T, i 430074)
9 K
(FEM2EE DT RTERRESEERFEERE, 1 100190)
X £
(FEB2RERE SRR R R L S5 ERE, 16 100190)
B # &
(Hem R LR 2 R, R 430079)
HWE EBERET, WA SR B A5 A S TARKIZ ST, B
A ECTTHE S FARO/NZSE. B/ — K — IR G W TR s i e A 3R

et/ — R — RS (F, G, H), 28 K — InARECRTA 17 B J7 3545 2 T 78 5 S5t 7E A
I Y J ST ] A 7 SR A — A e AR A

X#E  EBHEHE ARG (DEDS), Bo/h—RK—IARLG, WK%, ik kst A
S T2 7

MR(2000) £HEHEE 93065

i

1 5]

DA i AR 4 THAALIM. Gl IR SO N R R B R B S RS (DEDS) Al AR —
IMARBER KRS (A, B,C). 20 2K, ZURS (A, B,C) BT RARIER 5. UK
- HL B R 1R] A S B R R — R — IR R R A RS (A, B,O) AR &,
HHE® 5N IEEARIFH. RFPOEEEHIBRL ok +1) = F(z(k), LR F(z) 2D
—R—mEE, AARIFX: F2)= A (4a), A 2 Fo) K-, A, e D™,

rel

Wk H . 2009-06-23.



10 3 ARETEE: W/ — AR — I AR G B4 J ST 1] 4 g S g5 S B 1367

x(k) € R", D = (RU{—o0},V, +) FR A K — It E, HA aVvd = max(a,b), aAb = min(a,b),
IJ& F(x) FrAERK— MBS r (&S, ST 1] B8R T AT BI6H/h— oK —im
RO FFAEE N, SCHR [2,3] X — B B IRRDN R — MRS #HAT T RIFR, IEHTE
T AT e A %o B

SCHR (4] BN TIEEIRR/N K —m&R %

{ 2(k +1) = F(e(k)) vV Blu(k)),

1

Het F(z) L, Be D™, C e D" u(k) e RY, yk) € R, ARG /iLH (F,B,C).
(F,B,C) X T (A, B,C) B LM, B IHBFREMEAME ZF4. SOk (4 B2 T (F,B,0)
H JE ST 1B RE 5 R B LY FEBE R SCMR [5-9] RAEBFR T (F, B, C) WA REM L. A RS
[FIAC B, G SF 8. SCilk (8] 1531 T RE AR S B SLBL & (F, B, C) {9 J& BARS [F) f FE2 5%
. B, SCHR [10] BFR T E BB —RK— MRS 2(k +1) = F(z(k)) v G(u(k)), 135
TRGEE, JFBIR ] RERC B 1 S 5 AF, Hd G(u) BBU/M—BoRk— ek, R

G(u) = A (Bou), MR (F,B,C), KRAF LA (F,G). R4 (F,G) K (F,B,C) ML

seJ

BEER, HEK.
B, HRAEAHRN—HR—IRSE

{ a(k + 1) = F(a(k)) V G(u(k)),
y(k) = H(z(k)),

He H(z) = A (Cx), Cy € DP*", F,G [A L, MALKRILH (F.G, H). BR, RS (F.G, H)

teT

H(F,G) iR R REE R, A% SOk [11] 58 T (F G, H) REBRENA TE R, fh
BASAE R PP SE B, A SO S i A5t A S R T R, AR T — A T AR A

(2)

2 BEEEX
EX 2.1 MPRAD-MR-MEL F(z) = A (Ax), L A #5047 5 FITTRH ai(r).

rel

B F(z) fUBHE—1E, BF n DA v,v2, -, v, E: Y aii(r) # —oco BF, v; F v,
BIN, EH ay(r), HEBE r; Y aij(r) = —co B, v; Bl oy BEEFGA r (IN. WEIFRH
Fz) & EA R HE, F5 F) BB, 08 GF). Ko My 2 MEEEK T FEEH
(viyv;)— BRI (vj,v)— BENFR v; 5 v; BEEREBEN. L G1,G2, -+, G, & G(F) HEf
BRI Y.

EX 2.2 1EGF) FIRMp+q DM ui, v, ugi y1, Y2, Yp. 24 Bs W10 17 j FIE R
bij(s) # —oo BF, BE M u; Fl& v, BEHE s BIK, BEH bij(s); FMIIN. ¥ CHifTj
FITCHE cij(t) # —oo B, BLE& v; Bl v B ¢ BIK, BER ciy(t), FNTTIN. WEFRKHRL
(F,G,H) {yBl, fich 6(F,G, H).

EX 2.3 1 G(F.GH) &, REL vy BH wi— (rs)— BEIEH, RAEMA L w 53
RS v H s— @I, Ko SH o A r— G WRMERN (ns) € IxJ, Ko R
u; — (r,s)— BEIBHY, MIFRE v 7 G(F.G, H) & ui— REIKHY.
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EX 2.4 FEE G(F,G . H) F, BB G WA yi— (rt)— REWHY, 21 G HEE u
A (rt) BB MRAMEER (rt) e IxXT, G & yi — (r,t)— BB, WHK G £ G(F.G, H)
HOE v BEVLAY.

EX 2.5 HGF) WEEBRBTZ G1,Go,---, G, TiR: MEBW1<i<j<w G &
BE G HaaI, 8 G PEE G FREA I HEAE, 8G,G, - Gy B G(F) Wtn
HEFF.

WA AP ER, SAHBEIE G(F) BinEF.

3 [EHEtEmi AL E
TEf i R KRR, MRS

{ z(k +1) = F(z(k)) vV G(K (y(k))),
y(k) = H(z(k)),
Hf K@) = A\ (Kawy), Kg € D? ZRGE/ILH (F,G, K, H).

deN
SCHR [12] 3l T 25 ©.
EX 3.1 X K(y)= A (Kay), & Ka;,1 <i <nj& K(y) BER n DHEBKREE, W

deEN
Wil K = [Ka,, Kay, -, Ka, |75 1€ L, BR1E K(y) MERCRHZER. L& K(y) BERRK
SHEERMIERE. L ST N BRI EEMAER » Aro %, BN
ETX 3.2 X Gu)= A (Bsu), % Bs=[BL,B2,--- BT, K BL, 1 <i<n & B i

seJ
Fifr. BHOEXN
B, ® K, = [B!K,4,,B*K,,,---,B"K, |T € D"*.

313 3.1"2 B,K(y)= A (Bs® K})y.
leL

B Cy, 1 <i<njEH(x) WEE n MERCKREE, B C. =[C,,C,---,C]"T, e E
H(z) B MRSEER. FRE H(x) MERKIEERWERE. #—2, 53T
g3 3.2 z(k+1)= A (A, V ((Bs ©® K;) © C,))z, HA
(rys,e,)EIXIXLXE

(BS © Kl) ©C. = [B;KdlctntKdthzv Ty B.ZZKdnCtn]T'

i,ﬁj&, % K ﬁﬁ‘*&j{s Ce = [Ctacta o '7Ct]T E:j‘: (BS O] Kl) O] Ce = BSKCt-
ETUW, fETHRRS (F,.G, K, H) it FEERERR, ikHh 6(FG K, H), KT S 4
j}j V1, V1, ", Un, ﬁ:l‘ (AT‘)U 7é —o H:j‘) ﬁ‘ Uj ?IJ (% E/g r— @BIJ[I\; Ej%ﬂ:ﬁ

\/ ( \/ +kvm dz))+cmj( ))7& —00

1<m<p 1<v<qg
B, o Bo B9 (s,,e) @I, BUE sl e )5, i—F . ZEREWR (F.G, H) fiili )k
BEE I LA
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B A RBKR—IMARE L — n R, & X
u(A) = [pa(A), p2(A), -, pa (AT € R,

Hr pa(A) = v {55 le & G(A) HELE i R ), Hod w(e) FRM c E, 1) R
Bt I p(A) FROMALRE A B9 RBIRTIEL. Ok — BN — IR % F(2) = A (Avz) BOF B6 )

rel
& XA

5138 3.3 F(x) = A (Awx) (BRI x(F) 74, H x(F) = /\IM(AT)-

rel

SR, x(F) BXMT G W& RS, SUFRE o MRFAKSE.

EX 3.3 & AeRY,MHAY 2z ¢ ARFESE G K 15 : 2HAFRRSK (F,G, K, H)
MR BIET ], AR A BRS (F,G, H) FLEE. E A SEL (my,me, -, my) AFD,
M ¥R w 4R, H mi,1<i<wGH, MK ARw4EN. MRRSE (F,.G,H) WiLE
B AR w4, WKRARS (F,G, H) REW & H 5 45 b 57 & 57 Bt 18] Bt

b 37 S B [ R — R ELR R AR YRR BRI B, BB O R R ATRER, DT K JE HA
i [ P ) 7 AR i )

T R G(F,G H) H, H@A., S ml N KRT w, HEERA S v, v, o,
B ER v, 2, Y, BG(F) MR XMRHET Gr, Go, -, Gu, W R T I 51

i) XEENL1<i<w, G FE u BB, H oy BB

) ¥, Gi,y B — 2, WA X, SMEBR ¢, 1 <i<w, FIEHA r(0), s(i), t(i),
BAREE X;, i <j<w HEE X, FER (r(),s(i),t))- 5.

MIFETES Bt K, RS (F, G, H) REfn i S5t K Sz J7] s [ g

EOBK HERCK, WX AR diag(k, ko, - - - kuw), FEH

ki € MY, M +2M], 1<i<w, (4)

M AFARER. HEAD 1 <i<w, G FH u— BB, WXEZR (r,s) € I x J, F1E
v e V(G)(V(G:) B G TR, wiv & s— BIK, LA XHE A TIRMESH Ti(s), X
R k(i) € Ti(s), LI wivpe)y BALER brayi(s); SRR (re) e IXE, e UENR, B k(i)
BT Ce HEB k(i) D Cr BE, ILZH Crepay. BTEHD 6,1 <i<w, yi- M, T ¢,
G PRERE —N o By AHAHIK, A XHESN TIRNES N Hi(t), MEZH
h(i) € Hi(t), W vney B yi B tle, k(i) BIN, ICKINAER cinw)(te, k(7). TEEB T X G
B, BA vk B on) B9 r— B8, ICTEXERIES R Pi(r), XEER pi(r) € Pi(r), ®KH
WEH wps(r), KER |pi(r)|. 5 BI 1) I yiu, HAFER ki, N wope pi(r)one v
Z=F’ G (F,G,H) —H ) (r,s,l,e)- @1, KIEFIHE 3.2, (rs,l,e)- BEFH e H n FpzE
BB, i LR e BRBERXA tle, k(0)), i LBRBARTIEA (r,5,1,t(e, k(3)))- .
T K REMK, WL =1, BrRLZH B AT RIC A (r,s,t(e, k(i) B, HAENR

br(iyi(s) +w(pi(r)) + cing (t(e, k(7)) + Kis-

Wiy = bigiyi(s) +w(pi(r)) + cingay (t(e, k(3))),
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M- E R
Wi, + ki
Ipi(r)| + 1
#H—F&
- WiO + ki;
", - v Wothe Vi

P 1 pl+17
k(2)ET; (s),pi(r)EP;(r),h(2)EH; (t(e,k(2))) | ( )| + |p | +

EAE G PRITEHN (rs,e) B LWFE PG —F BN RERKXHTFYNE, Hfre
I, seJ teT, ecE.

B, G(F.G, K H) PAREEFIES 25 GINME, i, X (ro, so,e0), & ETEIER
DX G, Gy G, 1< j<myuy,, v, €V(G), vj € V(G)), vm € V(Gm), wvr,, ujviy, umv;
Hoso— K, vy, iy, VmYm A eo— BIR, M won v ymmvjyiuion i E—AE 3 KRG
IR, HHER

1
T = Z(bzlz(so) + @mi, (10) + Cmt(eo,m) (€0) + Fmm + bjm(50) + Cjt(eo.5)(€0)

+ kjj + b1,5(50) + Creen 1) (€0) + Fur).

M, &2 4 RBIMMBHYETRR N inim g, Hda, b BF ki, XM
B, ki, NGRS B RAUE.

SEERE (r,5,e) e I x Jx E, fEFE G (A, V((Bs © K;) ©Ce)) 1, B i) & K #yH
WKW, 2 G BREESNENR ki WIKEY LHEE, B (4) & M K70 KEEA

w4\ (B o K)o ) = “7;’““‘,

Her o, v 2R ki ToRE

TETFE G(A o)V ((Bsi) © K1) © Cegy)) H, B Cegy = [Cray, Ciiys -+ Coy] T BT (Bs ©
K;)©Ce = B,KCy;y. W i) #l: MAEBM i,j, 1 <i<j<w, FEHE r(i), s(i), t(i), FFELE
X, R E X, AR (r(i), (), t(e)- BB, B, E£FE G (A V ((Bsp) © K1) © Cey)))
B, BRERN k), i+1<j<wBRBRINHEER G KA, Bl G # 8 09 E e A b &
WER ki BRI BRE, SNER L, i+1<j<w @R G F &8 &
B (6] WA S

H 5] # 3.3 Hl

Xi = /\ ,LL(AT \/((Bs O] Kl) O] Ce))7
(r,s,e)€IXJIXE
HERLED G P RAE, BEWER b BB, REREN L, i+1<j<wiR
TR HT 1 P A S RIS , HERRB RNy b, Hodt a;, b, SZF ki TRAVEL

(@) %, | |
ai + M" _aitki _ait+ M +2M




10 3 A RO AR N — AR R — 0 ZR G 0 A T 6 e g S B 1371

M (4) B M 585 RE B

ai-l—Mi ai,1+Mi’1+2M
> )
b; bi—1

T X1 < X2 < < X AT iy = SEMEM Sy M Sy B BR, HE X 3.2 41
FH A3

2<i<w,

4 B F

WFE) =0+z,2+x3A (z1 V1+23),3+22)"; G(u) = 3+ w1, 1 +us Ad+uz,u)’;
H(J?):(1+$1A($1V2+$2),3+$3)T,)rllj

1 e ¢ 1 e ¢ 3 €
Ai=le e 2], Ay=|0¢e¢l1]|; Bi=|1¢e¢]|, By=1]¢e¢4];
€ 3 ¢ € 3 ¢ e 0

1 e e 02 ¢
G = e e 3)’ C2 = e e 3

BB, RAGWEEEMZM: 1) BR i) XA (s, 1), r=1,2, s =1,2, vo, v XA 5E
RE vy XL BER BOA IL B . B

k
K_<11 €>’
e koo

Horft by € [MY, M +2M],i = 1,2, M RFRARER. HA K = K, K K],

3+ki1 € 3+ ki1 IS
B oK, =B1K = 14+ ki1 € , BoOK;=BK = € 4+ koo
15 koo 3 koo
w

Cel = [Cla Cla Cl]Ta Cez - [Cla Clv CQ]Tv Ceg - [Clv CQ; CI]T; Ce4 = [CI; C27 CZ]T;
Ces = [CQ, Cl; Cl]Ta C€6 - [CQ; Clv CQ]Tv Ce7 - [027 CQ; CI]T; Ceg = [CQ; 027 CQ]T~

Iy

44+ kyy € €
(B1OK)®Ce, = |24k € € ,

g g 3+k22

44k € €
AIV(Bl®Kl)®Ce1: 2+kn € 2 ;
15 3 3+ koo
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W i jen Tems AiV(BjOK)OC,, Xt #3538 4 32 8 I HABT B T, 11,6, = (4+F11, 34+ka2),
FIEE, f11es = Hid,es = M1es = H21,e; = 2,160 = 21,05 = 21,6, = (44 k11,3 + ka2);

3+ ki1 5+kn €
(Bi1OK)©Cey = | 2+ k13 € € ,
€ € 3+ koo

3+ ki 5+ ki €
Ay \/(BIGKI)QCE5 = 2+ ki1 IS 2
€ 3 3+ koo

T, p1,1,e5 = (3 + koo, 3+ koo). [ FE,
H1l,es = H1,1,e7 = H1,1,eg = H2,1,e5 = H2,1,e6 — H2,1,e7 = H2,1,e5-
[ HE AT 7%,

12,60 = 1,200 = 12,65 = H1,2,00 = 12,207 = 122,65 = 122,53 = H2,2.c, = (4 + k11,3 + ka2),
H1,2,es = H1,2,e6 = H1,2,e7 = H1,2,es = H2,2,e5 = H2,2,e¢ = H2,2,e7 = H2,2,e5 = (3 + ka2, 3 + k22)'

e, HEIEE 33 Al x = (4+ ki1, 3+ koo, 34 koo). HIRE X 3.2 HIZK R GERE B H X
K ST R A e () B R

2 £ X |
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INDEPENDENT CYCLE TIME ASSIGNMENT VIA AN OUTPUT
FEEDBACK FOR MIN-MAX-PLUS SYSTEMS

ZHU Zhongxun

(Computer Science Department, Central China Normal University, Wuhan 430079; Applied
Mathematics Institute, Department of Computer Science, South Central for Nationalities,

Wuhan 430074)
WEI Hongyun

(Applied Mathematics Institute, Department of Computer Science, South Central for Nationalities,
Wuhan 430074)

TAO Yuegang

(Laboratory of Complex System and Intelligence Science, Institute of Automation, Chinese Academy

of Sciences, Beijing 100190)
CHEN Wende

(Institute of Systems Science, Academy of Mathematics and Systems Science, Chinese Academy

of Sciences, Beijing 100190)
TAN Liansheng
(Computer Science Department, Central China Normal University, Wuhan 430079)

Abstract In digital circuit, that two time signals pass through and door of logical circuit
is about equal to do max operation, and or door is min operation. The min-max-plus systems
can be used to the time analysis of digital circuit. In this paper, we obtain a sufficient condition
such that cycle time of the min-max-plus system (F,G, H) can be assigned independently by
output feedback.

Key words DEDS, min-max-plus systems, max-plus algebra, output feedback, indepen-
dent cycle time assignment.



