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Existence and stability of solutions for a class of fractional hybrid
(p,q)-integral-difference systems
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Abstract: The existence, uniqueness, and finite-time stability of solutions are investigated for a class
of fractional hybrid (p, ¢q) -integral-difference systems. Firstly, sufficient conditions for both the
uniqueness and existence of solutions are derived using Banach's contraction mapping principle and
Krasnoselskii’ s fixed point theorem, respectively. Subsequently, the finite-time stability of the system
solutions is rigorously verified under specified conditions. To demonstrate the theoretical results, a
numerical example is presented along with computational results to validate the feasibility and practical
applicability of the main theoretical findings.
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1 1

1 1
2 Al = = _ 1 - _1
Zitsi|Al= 5. B = ¢, Li=55:0= =

R 1~3F w,, w,, 0, TEVEAEER AT AT

1
L3 26.

0.0392, p=0.25,4=0.15,
w, = ; [A]L, ~<0.0668, p=0.3,4q=0.1,
)F (r+a+w+6+1) 0.0890, p=047,4q=0.18,

2
pP-q

p 2

#1 0,0, 0, Q0 ATEp =0.25,¢ = 0. 15 B 455"
Table | Numerical results of w,, w,, w;, Q, A forp = 0. 25,4 = 0. 15

n Q A w, w, w; n Q A , w, W,

1 0.5420 0.4259 0.0609 0.0552 0.3759 14 0.3674 0.2927 0.0392 0.0356 0.2427
2 0.4543 0.3590 0.0499 0.0453 0.3090 15 0.3674 0.2927 0.0392 0.0355 0.2427
3 0.4145 0.3287 0.0450 0.0408 0.2787 16 0.3674 0.2926 0.0392 0.0355 0.2426
4 0.3940 0.3130 0.0425 0.0385 0.2630 17 0.3673 0.2926 0.0392 0.0355 0.2426
5 0.3828 0.3045 0.0411 0.0373 0.2545 18 0.3673 0.2926 0.0392 0.0355 0.2426
6 0.3764 0.2996 0.0403 0.0366 0.2496 19  0.3673 0.2926 0.0392 0.0355 0.2426
7 0.3727 0.2967 0.0398 0.0361 0.2467 20 0.3673 0.2926 0.0392 0.0355 0.2426
8 0.3705 0.2951 0.0396 0.0359 0.2451 21 0.3673 0.2926 0.0392 0.0355 0.2426
9 0.3692 0.2941 0.0394 0.0358 0.2441 22 0.3673 0.2926 0.0392 0.0355 0.2426
10 0.3685 0.2935 0.0393 0.0357 0.2435 | 23 0.3673 0.2926 0.0392 0.0355 0.2426
11 0.3680 0.2931 0.0393 0.0356 0.2431 24 0.3673 0.2926 0.0392 0.0355 0.2426
12 0.3677 0.2929 0.0392 0.0356 0.2429 25 0.3673 0.2926 0.0392 0.0355 0.2426
13 0.3675 0.2928 0.0392 0.0356 0.2428
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Table 2 Numerical results of w,, w,, w;, Q, A forp =0.3,4=0.1
n Q A w, w, w; n Q A w, , W,
1 0.5836 0.4404 0.0751 0.0681 0.3904 14 0.5255 0.3981 0.0668 0.0606 0.3481
2 0.5437 0.4114 0.0694 0.0630 0.3614 15 0.5255 0.3981 0.0668 0.0606 0.3481
3 0.5315 0.4024 0.0677 0.0614 0.3524 16 0.5255 0.3981 0.0668 0.0606 0.3481
4 0.5275 0.3995 0.0671 0.0609 0.3495 17 0.5255 0.3981 0.0668 0.0606 0.3481
5 0.5262 0.3986 0.0669 0.0607 0.3486 18 0.5255 0.3981 0.0668 0.0606 0.348 1
6 0.5258 0.3982 0.0669 0.0607 0.3482 19 0.5255 0.3981 0.0668 0.0606 0.3481
7 0.5256 0.3981 0.0668 0.0606 0.3481 20 0.5255 0.3981 0.0668 0.0606 0.3481
8 0.5256 0.3981 0.0668 0.0606 0.3481 21 0.5255 0.3981 0.0668 0.0606 0.3481
9 0.5255 0.3981 0.0668 0.0606 0.3481 22 0.5255 0.3981 0.0668 0.0606 0.348 1
10 0.5255 0.3981 0.0668 0.0606 0.348 1 23 0.5255 0.3981 0.0668 0.0606 0.348 1
11 0.5255 0.3981 0.0668 0.0606 0.3481 24 0.5255 0.3981 0.0668 0.0606 0.3481
12 0.5255 0.3981 0.0668 0.0606 0.3481 25 0.5255 0.3981 0.0668 0.0606 0.3481
13 0.5255 0.3981 0.0668 0.0606 0.3481
D) FRIZHEF RN RS Z A .
%3 w0, 0,0 ATEp =0.47,q = 0. 18I AR 455"
Table 3 Numerical results of w,, w,, ;, O, A forp = 0.47,¢ = 0. 18
n Q A w, w, ;4 n Q A w, w, W,
1 0.7356 0.5384 0.1034 0.0938 0.4884 14 0.6421 0.4724 0.0890 0.0807 0.4224
2 0.6760 0.4965 0.0941 0.0854 0.4465 15 0.6421 0.4724 0.0890 0.0807 0.4224
3 0.6549 0.4815 0.0909 0.0825 0.4315 16 0.6421 0.4724 0.0890 0.0807 0.4224
4 0.6470 0.4759 0.0897 0.0814 0.4259 17 0.6421 0.4724 0.0890 0.0807 0.4224
5 0.6440 0.4737 0.0893 0.0810 0.4237 18 0.6421 0.4724 0.0890 0.0807 0.4224
6 0.6428 0.4729 0.0891 0.0808 0.4229 19 0.6421 0.4724 0.0890 0.0807 0.4224
7 0.6424 0.4726 0.0890 0.0808 0.4226 | 20 0.6421 0.4724 0.0890 0.0807 0.4224
8 0.6422 0.4725 0.0890 0.0808 0.4225 21 0.6421 0.4724 0.0890 0.0807 0.4224
9 0.6422 0.4724 0.0890 0.0808 0.4224 22 0.6421 0.4724 0.0890 0.0807 0.4224
10 0.6421 0.4724 0.0890 0.0807 0.4224 23 0.6421 0.4724 0.0890 0.0807 0.4224
11 0.6421 0.4724 0.0890 0.0807 0.4224 24 0.6421 0.4724 0.0890 0.0807 0.4224
12 0.6421 0.4724 0.0890 0.0807 0.4224 | 25 0.6421 0.4724 0.0890 0.0807 0.4224
13 0.6421 0.4724 0.0890 0.0807 0.4224
1) F RIS TR G2 n 5 Z A .
0.0355, p=0.25,4=0.15,
W, = "B"L? 0.0606, p=03,9=0.1,
p( ") I (+a+w+6+1) (00807, p=0474=0.18,
||C||§(B+““"+0)(l +L1) 0.2426, pi0.25,q_= 0.15,
= 03481, p=03,¢=0.1,
p( ’ F[7Y(I(B+a+w+0+ 1) 04224, p=047,q=0.18.
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0.3673, p=0.25,4=0.15,
Q=L +w +w,+w,~:05255, p=03,¢=0.1,
0.6421, p=047,4=0.18.
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F 1~3 A B AR ELZE 2R T R
0.2926, p=0.254=0.15,
A=L +w,~703981, p=03,¢q=0.1,
04724, p=047,4q=0.18.
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