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P
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1 syms t X y;

s q=[1/7 log(10)/3 8/9];

3y [xq yq]=size(q);

s alpha=0.8; beta=[1/3 7/4]; gamma=0.35; m=2;

s rho=[4.25 5.18 6.12];

s 11 mathbbz=1/5;

7 1 2 mathbbz=4/10;

s 1.3 Omega=1/12;

o 1_4 Omega=3/10;

o 1 5 mathbbg=1/12;

1 mathbbz=1/5%sin (x)+3/10%exp (-t )*y+t*cos(t)/(14+t72)*y;

12 Omega=1/(sqrt (16+t72))xexp (-t )+(t724x)/12+3%exp (-2*t ) /10xy;

15 mathbbg=(x+1)/12;

1u mathbbv_1=3xexp (-t)/10x(sqrt(3+t)*x+t);

15 mathbbv_2=txcos(t)/(1+t"2)*exp(pi*t)=*abs(x)/(16+x);

16 k=120;

7 t_0 =0; T =1,

18 column=1;

v for s=l:yq

20 for n=1:k

21 pm(n, column)=n;

2 Gl=qGammanew (q(s) ,alpha+1,n);

2 G2=qGammanew (q (s ) ,gamma+1,n) ;

4 G3=qGammanew (q(s) ,beta (1) +1,n);

2 G4=qGammanew (q(s) ,beta (2)+1,n);

2 pm(n, column+1)=Gl;

27 pm(n, column+2)=G2;

28 pm(n, column+3)=G3;

2 pm(n, column+4)=G4;

30 D=1/(12+G1)*(1/44(rho(s)+1)/12+3/(10%G2) *(14+rho(s)+exp(1))) ...
31 +1/5%rho(s)+3/(10%G3) *(2xrho (s)+1)+1/(16xG4) ;

» pm(n, column+5)=DD;

3 pm(n, column+6)=rho(s);

34 pm(n, column+7)=D<rho(s);

35 SOmega=eval (subs (subs (subs (Omega,{y},{rho(s)}), ...

* {x} . {rho(s)}) . {t}.{T}));

37 pm(n, column+8)=SOmega;

38 sup_mathbbg=eval (subs (mathbbg,{x},{rho(s)}));

39 pm(n, column+9)=sup_ mathbbg;

40 SUM=eval (subs (subs (mathbbv_1,{x},{rho(s)}),{t},{T}))/(G3) ...
a +eval (subs(subs(mathbbv_2,{x} ,{rho(s)}),{t},{T}))/(G4);
0 pm(n, column-+10)=SUM;

a3 Smathbbz=eval (subs (subs(subs (mathbbz,{y},{SUM}) ,{x}.{T}),.{t},{T})

54

pm(n, column+11)=Smathbbz;
Delta=l_5_ mathbbg+SOmega/(G1)+1_1_mathbbz;
pm(n, column+12)=Delta;
pm(n, column+13)=Delta <1;
Smathbbg=eval (subs (subs(mathbbg,{x},{rho(s)}).{t}.{T}));
pm(n, column+14)=Smathbbg;
Deltaprime=Smathbbg*SOmega / (G1)+Smathbbz;
pm(n, column+15)=Deltaprime;
pm(n, column+16)=Deltaprime<rho(s);

end ;

column=column+17;

end;
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Abstract: In this paper, we investigate the existence of solutions for a novel class of nonlinear hybrid dif-
ferential equations involving the fractional quantum Caputo derivative. By exploiting the hybrid structure
of the considered equations and the distinctive properties of the fractional quantum derivative, an analyti-
cal framework is established to derive sufficient conditions ensuring the existence of solutions. The proof
is based on Petryshyn’s fixed point theorem, employing the properties of spaces together with compact—
continuous operators. Several illustrative examples are provided to demonstrate the applicability of the
proposed model and to validate the theoretical results. Although explicit numerical values of the solutions
are not computed, the examples confirm that the proposed existence conditions are practically realizable.
The findings of this study serve as a foundation for further research in qualitative and numerical analysis
of fractional differential equations with complex hybrid structures.

Keywords: Quantum calculus; Caputo’s g-derivative, measure of non-compactness, Petryshyn fixed
point theorem, nonlinear differential equations.

Keywords: 47H09; 47H10, 26A33

©2024 Shahid Chamran University of Ahvaz, Ahvaz, Iran. This article is an open-access arti-
cle distributed under the terms and conditions of the Creative Commons Attribution-NonComertial 4.0
International (CC BY-NC 4.0 license) (http://creativecommons.org/licenses/by-nc/4.0/).

2Corresponding author.
E-mail addresses: sahebi.aiau.ac.ir@gmail.com (H.R. Sahebi); nesamei@basu.ac.ir, mesamei@gmail.com
(M.E. Samei).


https://orcid.org/0000-0001-8258-6719
https://orcid.org/0000-0002-5450-3127
sahebi.aiau.ac.ir@gmail.com
mesamei@basu.ac.ir
mesamei@gmail.com

	مقدمه
	تعاریف و مقدمات مورد نیاز
	بررسی وجود جواب معادله (1.1)
	کاربردها
	نتیجه‌گیری

