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The stability of solutions for a class of nonlinear mixed

fractional differential equations
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Abstract: The boundary value problem of a class of coupled systems with Caputo type nonlinear mixed fractional differential
equations was studied. Firstly, the existence and uniqueness of system solutions were discussed by Banach compression
mapping principle, and the existence of system solutions is studied by Dhage fixed point theorem. Then, the Ulam-Hyers
stability, G-Ulam-Hyers stability and Ulam-Hyers-Rassia stability of the system solutions were investigated, and the
correctness of the obtained results it was verified by numerical examples.
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a Ml b- F'2 5] M3 b- F:l
A =(L,p+G){H (b—a)"[ (aZ)+ +F(al+l)]+H2(b_a) -%},

a N(b- D, a Ny (b Dy
/12=(Lf2p+Gz){H1(b—a)"%*Hz(b_“)_[ ( a1)+ +r(a1+1)]}'
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X ’—)J:—gl(t,x(t),y(t))-i—/_tl(t), tela b):

) 0 ) .

D;(m}——gz(t,x(t),y(t))+h2(t), te[a b];

a) YO ) P
?Tila(a ,y<a))”{fz(a H(a y<a>>J=° P 0y ®) = A1) (1))

@) @ Ny 0, (D)
? (e xla) (@) y[ﬂa,x(aw(a»J Y by ®) S (1) (D)

max 7, (¢) max h, (t)

iE B o XS by by eC(la,b],RY) . A H, =121 H, =" H,H,eR', # F

. ’ 2 . ’
min, h (1) Jmin, hy (1)

t&[a

(x*, y*)e SRR (3) M, PICHAR: 2 4

pe* (6) =X, (% ) (1) <

(e OV ) () s+ 22 [ (7)™ VR (5) s+
Wﬂ(b_s)%‘ |;72(s)|ds+%j:(r—s)“f‘ |}72(s)|ds+r(1al)J:(t—s)all |7y (5) ] ds]<
M(t—a) @ -1

(), v () B [ (=) ”gl@(s)dﬁ%f(r-s) eh (5)ds +

A

EETIESS

[w=*|<

_ ey

5 w(t)—x*(t)‘ = X, (wv) ()=, (x% y¥)(2) Fedh(t) < C

M3 t— b a,-1 B T a,-1 1 t @l
(A a)L(b_s) £y (s)ds + 2 [ (T =) gzhz(s)ds+mja(t—s) &h (s)ds<
e M (b-a)+F 1 e Mi(b-a)+F, _
e(L, p+G){h(t)H, (b—a)"[ " +F(al+1)]+h2(t)H2(b a) [70(2A 1<
o\ Ml(b—a)+F2 1 ~ az'M3(b—a)+F4
eh(t)(L, p+G){H, (b—a)"[ ” +F(al+1)]+H2(b a) an y<edh.
()= (v p*)(2)] <
o N (b-a)+D, w N, (b—a)+D, 1
eh(t)(L,p+G,){H,(b—a) -%+Hz(b—a) [ (%“A) +F(a2+1)]}<g/12h(t).

FE 4 AN (H,)—(H,) FI3IH 6 0% R, I H (P+0)<1 . Hoif p:%%,

L, , WS (1) /& Ulam-Hyers-Rassia F2E [ .

[ (a,+1)
IERR i (x*, p %) e SEAER 3) BULE— D, (wv)e SERG (1) B, WZRITER 3 fYIE]

||a)||§0 * *

—_ — — A,
( 1+1)Lf' (Hw x|+ v—y H)+g/11h(t) [eS]lid
||a)||go

r(al+1)Lﬁ(“W‘x [+ [1v=y* 1)+ eAh). [RIFEAT A5

]y
mLﬁ (Ilw=x*[|+[|v=y*|l)+ A h(2).

[v=y*I<
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e ;oo el psaciopoo . i,

i P
e [ +1) 7 [(a,+1)

||w—x*||<%gAh(t)Jr%glzh(t), V- y*||<%g/l1h(t)+l_TP£lzh(t).

H4C,, = w BT 7 | v) = (%, y¥)| < C,. eh(t) , B SE (1) & Ulam-Hyers-Rassia £

4 BEEH

SRR ES A AR , AN SO AN 30 77 RER & R GU R BT AR AR E M

DO%, x(t)x(t) 1 +%sinx(t)=0, Do%* : (1) - +%sinx(t)=0:
S iea() s “* 20ana(r) T 207" )
- x(0) . v(0) o, »(0) N
x(0 1. 1 1 1 L
w+’S‘“y(0) 1+20tanx(0)+205my(0) 1+20tanx(0)+205my(0)
L) —0. 29)
x(0) +-sin y(0)
8(1+x(0)) 8
1
D x(1) _p: 1 y(ZJ D2 (1) _
l+¢+lsiny(l) ' e5+;+205iny(lj 0 e’+;+isiny(l)
8(1+x(1)) 8 Stanx(j 2 20tanx(1) 20
2
oL
D2 ; 2
2
+2+siny(j
2 8(14—){;)) 8 2

3 7 1 1 x (¢ 1.
;H\:I:Fl: OK]:E’ azzz, ﬁ:§70<t<1; TZE; 725217 5:2,fl(t,x,y)=l+8(l%x)(t))+§smy(t);
1 (o x,y):er+m+2iosiny(t), g (t,x,y):isinx(t), & (t x,y)zgsinx(t),

1
‘fl (t’ xl’yl)_fl (t’ Xy y2)‘<§(|xl _x2|+|y1 _y2|)~

1 1
tanx, tanx,

HFAE0<r<1 147 sinx(t) <x(r)<tanx(r), FIHA

<|xl —-X,

le(Z’ 'xl’ y])_f‘z(ty .xzy y2)|<

’
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1 1 1 plloll , yiol
%(|x1—x2|+|yl—y2|)ﬁﬁla?gl(t, x,y)$Zt, g (6 x,y)<§t, E_LA[F(%H)JrF(%H)J ~0.644 <1, P

ARG RS (29) R 2B 1 BT Z0E, IR R 2 RSB — A TR E R 2 R AR S

ollol y o VIOl <0367<1, dultnl RS R (29) W LA 2 T A, W% RGAME—
[(e+1) " (e, +1) "

f# . FTREERE 3 AR P+0~0.367 <1, AT HFNS RSt (29) WL e 3 3 Py T 48 . th 1
RITEATHL, XRS5/ Ulam-Hyers 1 G-Ulam-Hyers f2 & 19 . B A, (t) =h, (t) =¢, W5 6 MJHIG RS0
(29) ik L HE 4 TR A S5, I R GEidk & Ulam-Hyers-Rassia Fa g 1
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