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Abstract

This paper mainly focuses on a class of Caputo fractional neutral projection neural networks with
time delay. Firstly, by using contraction mapping principle and fixed point theorem, we propose
the existence and uniqueness of solutions for time-delay projection neural networks under ap-
propriate conditions. Secondly, a new Gronwall inequality is used to derive the finite-time stability
of projection delay systems. Finally, two numerical examples prove our results.

Keywords

Fractional-Order Projection Neural Network, Delay, Finite-Time Stability

XEFIF: £, —3 Ccaputo S L BB RS MR )], BB ELE, 2022, 12(8): 1312-1326.
DOI: 10.12677/pm.2022.128144


http://www.hanspub.org/journal/pm
https://doi.org/10.12677/pm.2022.128144
https://doi.org/10.12677/pm.2022.128144
http://www.hanspub.org

B

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

B RHEHAR R BRI TBARACE g R, EE T E M fa e R ook 2 . G A S
ol ALIEARAE ST, @A TSI, MM T2 N o 7R B P T A R S i) 8 4 2 )
BRI, AT LB B MR e, IR ARG TRSIRES 2 REE. RN, EISEAEF,
W[4 % RAETEN D RGH, FE06 RG M E = A R . Fk,  BATFE AR AL I ROk i i [
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FREMECERIT TR ZWFURE, XL R A #R AL T e A BRI R RPRAS P o ABARA AT A K 2 BB vp Sr
RN P RAAN 20 0 285 (1) A BRI TRV RS e PR EAT 40T o AR SERRIZ F A, BRAIE R GeAT PR (A 1) T [ B P Ak -2
RS T LB WS, TREMIET, TERIFHRESHUETE —2 R EGE N RS
[, TSR AP, AR, KT8 QB /R S BRAE S B R 4L 7 2% k. BT DA
PRI ) A PR 7T 2 IR A L2

Z LR EAR R, ARSOGWTR —Fh S AR Caputo H1 7Y 43 E A5 5 4 42 X 4% (CFNDPNN) iR )
FHOR IR AT 1 04T, IRIC T8 RGN — e

{CDgx(t) =—2x(t) + P (x(t) = pMx(t) - pc) + Bx(t—7) + E( °DYx(t-7)),t €[0,T]
x(t)=¢(t),te[-7,0]
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{cDg'x(t):—Zx(t)+PK(Ax(t)+/1)+Bx(t—r)+E(cD0ﬁx(t—r)),te[O,T]
x(t)=¢(t).te[-7,0]

Forr, CDyx(t), “DYx(t) Fom x(t) (¥ Caputo 4 FHL, 0< B <a <1, n FoR& ML s ot e,
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A=(au)nxn='—pM' 4:(@,...,%)2_,)(;, B=(by),.,. E=(a),,

A EBEDTERELRE DL =5 1) ASURERH I H R L B A NS S R — . i)
TEE M, &mwﬁTCWMWN%m LR o i) FRAEH —ANET Gronwall A% KRR
BRI EFREYE, 57BN R e TEAN R, Xy i S22 o BB $e s w42 ) 28 A g PR LI — A
TRAFHIAN TS o ASSCH 7801 Gronwall A% ACRIEA BRET [AIFe e M, ASFTHARAR 2 HEIERE, F beta o
HORUEW, ETHE SR 5 TRk, F 20 SE TG BRI T A2 YRR, DL A BN 0T 2 4, 3R
T T —A8 ) Gronwall R, R KHE 4.

DAERIEA A — NASC EELER . £ T4, BATES B — B MS L &5 8. bEE, 28
3 HHEIR T CFNDPNN £ —S83E Y 260 N MR, AR5 i CFNDPNN (1A BRI RIfe e . fEf S
—, A A HEMES T, HDARUERRATR R AR

2. IR

EAT S, FAH— L5 ORI 5] B,
JESCL[12]2R x(t) € L([0,+90),R)» BRHL x 1] & (0 < & <1) Ffr Riemann-Liouville #1173 5€ i~
1

|gxa)=f755ﬁ(n-g“4x(gds 2.1)

[(+) #RMBEIT () = [ s e ds
58 X 2 [12]BR 8 x (1 o (0 < o <1) B Caputo FH0E i~

‘Dyx(t)= jor(t(mv) )x "(v)dv, m-l<a<meZ’ (2.2)
o
7E X3 [13141R K 2 R" AR L 74, WL T P R" — K & LR
P (y)=arg m|n||y— 7|, VvyeR" (2.3)

5E L4 [12] A% x 1 a (0 < a <1) B Riemann-Liouville F4E

'Dyx(t)= ! d f(t V) “x(v)dv, m-l<a<meZ’ (2.4

r(m-c)dt”
X5 [2)% T HAWAREVIEEE o(t), (1) MEZRFMEX() . y(t). %ut)=x()-y(t),
() =p(t)-g(t), ML2FTF (5,6 T} A @ﬁ@ﬁm%.@%ﬁWkswnw )| <o, Wu(t)|<e

ﬁ;ﬁPte[O,T], 0<d<¢o,
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SIH 1 [141fE#% 0< A <1, A

o e
I Dy x(t)=1g x(t)—mx(o), t>0
HE 19X(1) = (1)
SlE 2 [12]f% p>q>0, N
DY Igx(t) = "D x(t)
512 3 [12]fE# A €(0,) »
-
°Dx(t) = rDOix(t)—l_(tl_/l) x(0),t >0

IR A [1AB ¥ f>-L,n-1<a<nneN, NH

et e
*T(p+1) I(p-a+1)

512 5 [15]%7 K & R" N 546, WBGEHET PR Ry 7K

[P (u)=Pc (V)| <fu-v], VuveR"

(2.5)

(2.6)

2.7)

(2.8)

51 6 [16]¥% X f& Banach #[H], A —MNEMMY F=F +F,: X - X & k-Lipschitz, H%#% ¥

O<k<1, N F2kEERK.

51 ¥ 7 [17] N & Banach ZS [P i — AN 7€, N(Q)c=Q, HB4 NTEQ HhEMDH—AARF M.
5178 2] a(t),c(t),d(t) e C([0,T],R"), p(t) e C([-7,0],R") , a(t) F1 x (t) Rk, a(0) = 2(0)

#v(t)eC([-r T R")

t (t - 5)57l

v(t)< a(t)+J'0 )

V(t) < ;((t),t IS [—2',0]

[c(s)v(s)+d(s)v(s—z)]ds, te[0,T]

uy

<
—~

—
~—

IN

{A(t)exp( [[c(s)v(s)+ D(s)v(s—r)]ds)}’ te[0T]

1 1

c(t)= ‘}’1 (8(5_7,1_§Dytf;yci(t),A(t)zzy a’ (1),0<y<&<1

B(-) /2 beta B0, B(xy)=[.t"*(1-t)" " dt(Re(x)>0,Re(y)>0).
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x(t)=¢(t), te[-7,0]
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t5IH 2.1 715
x(t)—x(O)—E[Ig’x(t—r)]zI§[—2x(t)+PK(Ax(t)+/1)+Bx(t—r):|
t 1 t a-p-1
X(t):x(O)—E¢(—r)F(a_ﬁ+1)+Er(a_ﬁ)jo(t_s) " x(s-7)ds
1 gt a-1
+mj0(t—s) [—2x(t)+ P (Ax(t)+ )+ Bx(t—7)]ds
T W x(t) R ARG ME, H4 Dy 12 RI(3.1) B rI#F
cmaurn  —ES(-T)CDSE o E o B
Dy x(t)= (a7 eD) +°D¢ F(a—ﬂ)jo(t $)" " x(s-7)ds
+°Dg‘lg’[—2x(t)+PK(Ax(t)+/1)+Bx(t—r)]ds
CD{j‘lg‘[—2x(t)+Pk(Ax(t)+/1)+Bx(t—r)]:—Zx(t)+Pk(Ax(t)+)p)+Bx(t—r) (3.3)
Dy lg "Ex(t—7)
r ayo— tﬂ_a a—
= "DYI¢ /’Ex(t—r)—Eﬂ_aJrl[lo ’x(t-7)] )
= "Dy Iy PEx(t-7)
=E'D{x(t-7)
cHa taiﬂ
Ty
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TPy
T o |2 I @9)
T a1 Ta)| N (@D |
‘D t’
IR T
t*lf
= E¢(—r)r(l_ﬂ)
1 (2.3)F1(2.4) AT 13
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ﬂ%ﬁXWTﬁ?@@@R”%C@R”
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t a-1 1 et
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I(a)
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