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Abstract: We prove the comparison principles of the multidelay hypementral constant linear continaous system, the pmlti-
delay hyperneutral time-varying linear contmucas system, the multidelay hyperneuiral non-linear continouous system by indocing
step by step, respectively, and obtain the precise sufficient conditions.
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1 Imtroduction

There have been perfect results on the comparison
principle of the general linear continuous system without
delay and the multidelay neurtral type continmous sys-
tem'' ~*) . But the extensive application of the compari-
son principle in the stody of the stability of the time-
varying large scale system, the robust stability of the in-
terval coefficient (large) system, the stability of some
uncertain { large) system and the robust stability of its
different control system, and the study of the uncondi-
tional stability of mult-group delay time-varying contin~
uous system with the frequency domain method, make it
very important and necessary to stdy the comparison
principle of the multidelay hyperneutral type continuous
system, In this paper, we provided the comparison prin-
ciple of the multidelay hypemeutral type continuous sys-
tem and obtained the precise sofficient conditions.
2  Main results

Consider the multidelay hyepemeurtral type constant
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Suppose that G{¢, #) is bounded, and || G(¢,8) |
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moreover, we denote
b =maxfef i, <07 = 1,2,
r=12,- N,,l..lz ,Nz,p=1,2,---,N3¥,
7 = min}{ (').rg,,,r ti,f = 1,2,,m,
r=1,2,- ,N1,1=1,2,---,N2,p=1,2,---,1v3;.

(3)
Suppose that we had given continuous differential ini-
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we can describe the nmltidelay hypemeutral constant Lin-
ear comparison system of (2) as follows
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Suppose that the coefficients of (2) and (5) satisfy the
condition
s <o, a ;0(};&:)
oif = 0, 051’ =0, aif =0, M
(i,j= 1,2, .n, r = 1,, Ny,
I=1,,Ny p= l,“',N3).
And %;(t) and y;(£)(j = 1,2, n) are separately the

solutions of ineguality (2) and the comparison system
(5), we have

Theorem 1 Suppose that the coefficients of the
multidelay hypemeunral linear constant differential in-
equality (2) and the comparison (5) satisfy conditions
{7), namely, the right function of (5) is quasi-mono-
tonic increasing function about its variable, and || G(¢,
@)1l < M, then the initial functions of (2) and (5)
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When we consider the multidelay hyperoeutral type
linear time-varying differential inequality
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Suppose that for tp — h < ¢ < <, the coefficients of
(8) and (9) satisfy
a®(1) <0, am(s) 0(f 5 i),
aff () 2 0, a§f (1) 2 0,a§8 (1) = 0,
(i,j=1,2,,n, 7 =1, Ny,
! =1, Ny, p = 1,7, N3),
then, we have
Theorem 2 Supposc that the coefficients of the
multidelay hypemeutral lincar time-varying differential
inequality (8) and the comparison system (9) satisfy
conditions (10), namely, the right function of (9) is
quasi-monotonic increasing function about its variable,
and || 6(z,6 | < M, then the initial function of (8)
and (9) satisfying
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), where x,(t) and x,(t)(] = 1,2,",n) are re-
spectively the solutions of inequality (8) and the com-
parison system (9).

Furtherly, for the multidelay hyperneutral type nonlin-
ear differentia} inequality
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we also have

Theorem 3  Suppose f;(i = 1,2,---,n) are quasi-
momotonically increasing about all variable, and the ini-
tial functions xo;(¢) and yo; () satisfy
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spectively the solutions of inequality (11} and compari-
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3 The proof of the theorems

The proof methods of the three theorems in Section 1
are similar, so we only give the proof of Theorem 1.

The proof of Theorem 1. Forig < t < o + ¢, and
each i:1 = i < n, we have
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because xq;( 1) and yo;(¢) are initial continnous func-
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tions, in tp << t < fp + T, putting (13) into (2) and

(5), we can get
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thus, (14) and (15) are separately non-delay linear
constant differential imequality and its linear comstant
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Forty t < tg + 7, from (17} and the comparison
principle of the general linear constant system without
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tions of non-delay linear oonstant differential inequality

20t} = E a{mx ()+ E 2

J=1 rzl j=1
N,

j Z-Jﬂgfj)xm-l.j(ﬁ - T%i-’j) +

I; =1
MEZJan
p=l Jel
(;= s""n)s
and its linear constant comparison System
Nl

yi(s) = E aPy (1) + 22 20 aliymer(e-1i) +

}:] =l j=1

S o s - D) 4

i=1 ,=1

MEE aJ‘

p=1j=1

(i =1,2,,nr)

xm_] J'( [ T(r)} +

ym_ll_,-(z—r(”hﬂ)dﬂ,

(18)

+ @349,
(19}

)’.-1.;-0 - @

{ IJ(t)S ]"j(t}:
5(2) = 24(8), (1) = 25(2),

(p]'

j; z’(t-r

r(r}

L T (s - T 4+ 6)d8,

+ @)do =

{3 Zme1, (ot (m=-1)1} = 2y (b0t (m-1)7),  (20)

21 (ot (n=1)1) = (2o (m-1)7),
i)

_L ‘t'-’m..lj-(kn+(m-l)r—r{"}+8}d6 =

(»

J: diw-(to +(m-1Dr-® 4 6)d9,

Lz =2,%,j=12,,n, 1< pgN;.

Now we will prove that there is Theorem ' s result in ¢ +

mr<tsip+ (m+1)r, by (20), we have

rxj(t—rg,-';)}:xw(t-r};))-: y,,.,-(t—rﬁ,-)) =
y(e—i),

:E(trg} A‘.(trg}

j}'(l—rlaj' )s
)
()

L 7 i 46)d6 = L:w_

< fmlt-tif) =

<
{p}

Ty (1-rP+8)d6 <

(o}

e - 40)d0 = j:

+ 3)dé,

(21)
and putting (21) into (2) and (5}, we obtain forl < p
= N:h

4
)‘}-(t-r("}



http://www.cqvip.com

442 CONTROL THEORY AND APPLICATIONS

Yol 18

2(t) = 2 2V (1) + E Za(’)x,,,(: -+

r=1 j=1

i=1

'NI a

D320 ablt (e - 1) +
I

J=1

LY

X
Ma o

-
agt,;-’jo ing(t-7'P 4 8)d8,
1
.

p=1j=
(I = ll » ) (22)
and
Nl a
50 =) aPy(0) + D)D) ey (a8t +
=1 r=1 =1
2, 2) affsn(s - 8)) +
i=1 j=1
Nﬂ n
U9y aéf’J "yuglt = <P 4 6)dS.
p=1j=1
(i =1,,n) (1’3)
g+ m=<tgitg+(m+1)r, foreachi:l <
-.._nrfurj:lyzs :nyl-._.pSN})]f
BES DRI IEET
S, o
Jo y,,,,dl'.? <J y,,,;-'dﬁ,(j;e i),

3 (24)

”

Vi = Yo ¥m = Ymio¥mi = Fmio

r{PJ-f r(’]-
o -
. .[0 y,,,,d& B Jo
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By (25) and the comparison principle of nodelay linear
constant system, we can obtain

x(1) = (1),
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As this going on, we can prove that the solutions of the
multidelay hypemeutral type constant mequatity (2) and
its comparison system (5) satisfy

50 < y(1), G =12 "m0~ h gt g o)
Remark With respect to one dimensional multide-
lay hypermneutral type linear continuous system

(1) gax(e) + ba(t - 1)) + (0 - 72) 4

df g(s.0)2( + 0)a0,

to + (m + 1z).

where a, b, ¢, d arc proper constant number, g(t,8)

is continuous about £,8. I | g(:,8) 1< M, then the

above inequality can be reduced to one dimensional mul-

tidelay neutral type linear continuous system

(1) =(a+ dM)x(t) + bx(t - 1) +

dMx(t - t3) + et - 3),

if ¢ = d = 0, one dimensional hyperneutral type muli-

delay linear continuous system can be reduced to one di-

mensional multidelay system £(1) < ax(t) + bx(z -

T]).
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