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Abstract

In this paper, we explore the finite and fixed time controls of neural networks with time-varying
delay in signed graphs. By designing finite and fixed time controllers and using matrix M defined
in signed graph, stability theory and some other inequalities, the sufficient conditions and esti-
mated time to achieve bipartite synchronization in finite and fixed time are obtained. Finally, a
numerical example is given to verify the effectiveness of the designed finite and fixed time con-
trollers.
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Figure 1. Signed graphs G of structurally balanced and structurally unbalanced
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Figure 2. Finite-time bipartite synchronization of neural networks (3) in the structurally balanced signed graph Figure 1(a)

& 2. T EEE 1) THEMEQ)WARNEZ2REE

3 , (a) (b)
z11(t) T12(1)
T21 (t) X222 (t)
2t x31(t) x39(t)
41 (t) T 42 (t)
1 L
ot
0 0.02 0.04 0.06 0.08 0 0.02 0.04 0.06 0.08
t t
(© (d)
3 : ; 80 : -
z13(t) V(z(t))
T3 (t)
2 33 (t) 60
T43 (t)
40t
1
20t
0
1 L 1 0 " n
0 0.02 0.04 0.06 0.08 0 0.02 0.04 0.06 0.08
t t

Figure 3. Finite-time stability of neural networks (3) in the structurally unbalanced signed graph Figure 1(b)
3. EHEMATEEE 1) THEMEQ) M HIRFIERE

N T BAEEFMAQE) AR, La5pailNa :%ﬂl B :g o HEHRPIHEIFT SR G2 1(a) H

d,, d, fld, 58 d, =30,d, =15 5 d, =10 , WZ&AFQ27) AT BRI ] 4(a)~(c) R 4(d) 43 il i #2801 2% (3)
(RIS R ZE B . 5 G5 RASP7F 5 B G 2 1(b) Hod,, d, f1 d, 4358 d, =30,d, =15 5 d, =10, NI
H(29) L. BERY B 5(a)~(c) A& 5(d) 4372 & M 25 (3) I B AR Z #LiE . MR 4 FNIE] 5, TfEF=HIHN
(26) 5 FHZE M2 (3) AT LA S35 S HIL ] 5 B (8] = 43 [F) 25 F g e

DOI: 10.12677/dsc.2024.131003 30 1RG5


https://doi.org/10.12677/dsc.2024.131003

BB, N

3 . (a) 3 . (b)
T11 (t)
) I21 (t)
31 (t)
T41 (t)
1 .
0
-
-1 - - - - - -
0 0.02 0.04 0.06 0.08 0 0.02 0.04 0.06 0.08
t t
, © @
x13(t) | V(z(t))
2t To3 (t)
33 (t) 100
1 743(t)
O 50
a1t
2 - : - 0
0 0.02 0.04 0.06 0.08 0 0.02 0.04 0.06 0.08
t t

Figure 4. Fixed-time bipartite synchronization of neural networks (3) in the structurally balanced signed graph Figure 1(a)
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