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Abstract

In this paper, we mainly investigate the fractional differential equation on infinite

interval. Under certain conditions, we establish the existence of extremal solutions as
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well as iterative schemes by employing the monotone iterative technique.
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1. 5|5
ASCRRTE T 59 X 1) E 645 B0 B0 T R4 48 7 B (BVP)

Dgix(t) +a(t)f(t,xz(t) =0, 0 <t < +o0,
+oo (1.1)
z(0)=2'(0)=---= 2" =, tiiinoo Dg‘flsc(t) = / h(t)x(t)dA(t),

Hrin—1 < a <n,n >2, D, f&Riemann-Liouville 4. a € L[0,400), a(t) # 0,0 < [~ a(s)ds <
+00, & (0,+00) — [0, +oo) L MF Hh € L0, +00), [i7 h(s)x(s)dA(s)EmBA T L%
[FJRiemann-StieltjesF 7, A : (0, +00) — (—o0, +00)s& A 5728 2 B 4L, f0+°° h(t)to=rdA(t) < T'(a),
[T R(t)dA() < T(a). f:]0,+00] x [0,+00) — [0, +00)FELE.

Tl 53 77 #2655 A i) @A 9T, 46 T 18964 Kueser [1]. Agarwal F1O'Regan [2]%f 655 X [H] |
T3 T7 R T VRN 4R, Zhao FIGe [3]iz A3 € BEBEIE 1675 X TH) B 23 BB o T = A
A BTG . Liang MZhang [4, 53845 T 2 fUAE KM, TR 2 M. 055 X E B
KB o3 5 R ILAE IR R IE, K 2 25 R 2 2 B S HUE U 2 R, B TAE R [6-8), X
T Riemann-Stieltjest 73 7€ X T HIAR 73 A AE 10 05T, M EUD. BRI, Ao 75 BRI 7802 14>

=& N

2. T EIR

FE X 2.1 [9,10] (Riemann-Liouville) a B XN

I3, a(t) = F(la) /0 (t — 5)°L2(s)ds,
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Hrpn —1<a<n, n XL
FE N 2.2 [9,10] (Riemann-Liouville) o B 3#0E SN
Doy = — 1 (4 /t(t )1y (s)ds
0¥ = I'(n—a) \dt 0 ’
Hrpp -1 <a<n, n NBEH.

51382.1 [9,10] #a > 0, z € L(0,1), Dy, x € L(0,1), N
I8, Dy x(t) = x(t) + ert® 4 ot 2 4+t

Hrfe; € (—00,400),i=1,2,...n,n—1 < a<n.

5132.2 ffiiiky € C(0,+00) N L(0, +00), W4 K5y 77 F

Dgix(t) +y(t) =0, t € (0,+0), n—1<a<n, n>2,

oo (2.1)
z(0) =2'(0)=---=z""? =0, tlg_noo Dy tz(t) = /0 h(t)x(t)dA(t)
e )
x(t) = /o G(t,s)y(s)ds,
Hrp
G(t,s) = Go(t,s) + G1(t, s), (2.2)
1 - (t—5)*"1 0< s <t < Hoo,
Go(t, s) I'(a) {ta—l7 0<t<s< 400,
tafl +oo
Gi(t5) = e /0 h(#)Go(t, $)dA(1).

S1382.3 H(2.2) E XHIG(t, s) A FFIPER:
(1) G(t,s) >0, (t,s) € [0,400] x [0, +00].

(2) G(t,s) 7E]0, +00] x [0, +-00] Fi4E.

_ 1 JoF h(t)dA()
(3) G(t,s) < w, w = max {W’ F(oz)(F(oz)O— T h(t)te-1dA(%)) }
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IERR IRIEG(t,s) B X, AFEH(3) Mo, it

Galt9) < Fros < ey
tafl “+oo
Gi(t,s) < h(t)dA
(h2) = I'(a) <F(a) — [y h(t)ta—ldA(t)> /0 At
1 Foo
h(t)dA(t),
~ (o (P(@) = ;" ntye-1dAw)) / )
FrLAG(t,5) = Go(t, s) + G4 (t,s) < w. O
3. FEL
WX = C[0, +00), & X
E = {x € C[0,400) : StlelIJ) 1 jf(t21 < +oo} : (3.1)

103 ||z|| = sup,e, 1|_ft(§)_|1, N E &Banach Z¥[H], id

K={xeFE:x(t)>0, teJ}.

RV EK 2 X i — AN,
AT, BA M T 24T (HL) BT
(Hy) f:[0,400) x [0,+00) = [0, +00) REELLRHEL. f(t,0) # 0, I HAE[0, +00) Fu M,
ft, (1 + =Y H 5
HH,), EXBHEFT: K - X:
+oo

(Tz)(t) = G(t,s)a(s)f(s,xz(s)ds, te€[0,400). (3.2)

0
BARBVP (1.1) Affr HMHHr € K &H(3.2) & XHIHETT FIARE)S.

ﬁE&HHJﬂEﬁ@U%XJM%E¢%ﬁﬁ%ﬁﬂ%%x€M}@ﬁ%xéM}EJﬁ%
z(t1) z(t2)

AR THREELES, AXMERGERe > 0, F/EN > 0, t,ty > N, ffF 52 — 52 < ¢,
|2/ (t1) — 2/ (t2)| < e Mo € M —EU&L, MM fEE H2 A% S 1.
5131 ZH, FHPEHES.1 oL,
EIB3.1 BEAMHY) or, T - K — K RaiEsH 1.
8% FH B i
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EIE3.2 i FM(Hy) oL, I HAFEF R > 0 32 85

(Hy) f(t,u) < f(t,u), t € [0,4+0), 0 <u <.

(Hs) f(t, (1 +t*"Nu) < ¢, (t,u) € [0,+00) x [0,d],
where -

0= w/ a(s)ds, w H5132.3 & X.
0
MIBVP (1.1) A M KRR /NMFEw*, v* on [0, +00), 2
v (¢)]

lw*(t)]
0< sup <d, 0< sup ——— <d.
te[0,4o0) 1+ 1071 te[04o00) 1+ 1071

wo(t) = dt*™1, vy(t) = 0, t € [0, +00), IERFF{w,}, {v.} TURRA

wy, = w/ooo G(t,s)a(s)f(s,wn_1(s))ds,

Vp = w/ooo G(t,s)a(s)f(s,Vn-1(5))ds,

A t “(t [ (t) — v*(t)]
lim  sup [won () = w(t)] qi]l( ) =0, lim sup Walt) =V AU V_l
n—+00 te[0,400) 1+te n—+o00 te[0,400) 14t

=0.
IERA HIEM3L, T: K —» K REELE T SEBENT, 2 € K, 21 < 2o, HETTHIE X
FI(Ho) AT Ty < Tas. 2Ky = {w € K« ||o]| < d}. BTk, BATHSAENAT : Ky — K, WHERE
Mz e K B0 < 2 < d, ¢ e[0,+00).H1(Hs) W%,

14—t

f(tu) < g, <Z> , (t,u) € [0,+00) x [0,d].

H 51 H#E2.3 F1(H;),

1 +oo
Tz)||= sup ——— G(t,s)a(s)f(s,x(s)ds
[(T)| S T (t, s)a(s) f(s,x(s)

< w/oo a(s)f(s,xz(s)ds < d.

0
Frbd, T : K, — K.

'fE/%i&UJO(t) = dta_l, t € [0, +OO), )I_\“JUJ()(t) e K. /%wl = Two, we = Tw; = TQ’(UO, EE]%
IE?)l ’/f%‘l“, Wi, W S Kd. E}(wn+1 = T’U}n = T”wo, n = 1,27“' . Eﬂﬂ:T : Kd — Kd, ﬁz’ﬂ\]
Aw, € T(Ky) C Ky, w, € A(Ky) C Kq. HETT WAESNMER F{w, 2, £F THEE. K
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X (Hs), 1A

+o00
wi (t) = G(t,s)a(s)f(s,wo(s)ds

0

+o00
< w/o a(s)f(s, wo(s)ds

(3.3)
+oo
< wto‘_l/ a(s)f(s, wo(s)ds
0

< dt* ! = wo(t).
HH (3.3) NFI 26 (H,) 715

Wo = T’UJl S T’LUO = W1. (34)
[EEREIEES

Woy1 < Wy, n=1,2,---. (3.5)

R, fFfEw* € K R w, — w*, n — +oo. HT WESMEMNw, = Tw,, ETw* = w*.

%gjj‘ﬁ]‘, EE%:VO(t) = 0, t e [0,+OO), )r\“JI/()(t) € Kd. /7"\7/1 = 7-‘1/07 Vy = TVl = T‘Ql/o7
31 Hu, s € Kgo Wvp = Ty, = Ty, n = 1,2,---. HTT : Ky — Ky, A
Av, € T(Ky) C Kq. HT MAESE {22, &E FRIFIREE. HTuv =Tv e Ky,

Vs :TV1 2 0.

HYH ] 1S
Unitl 2 VUny, n=1,2,---. (3.6)
R, fF1Ev* € K v, — v*, n — +oo. NHT WESMMNY, 1 = Ty, BITETV = v*.
NHEw* Al ZBVP(1.1) £E(0, dt™ ) BRI M. ke € (0,dt> 1] 2BVP(1.1)K]

M, BTu = u. HTT ZIERA, vo(t) = 0 < u(t) < dt*™' = wo(t), Bk, FTATHY(2)
(Two)(t) < u(t) < (Two)(t) = wi(t), t € [0,+00). A

Up <u<w, n=1,23---. (3.7)
HTw* =lim, oo wy, v* = lim, o vy, H(3.3)-(3.7)3X, ATLA#FE]

i<y << <uw < Swy, <0 < wy < wo. (3.8)

BT f(t,0) Z0, t € [0,4+00), 0 AZBVP(1.1)If#E. Frik, i(3.8) ] &w* Fy* Z£BVP(1.1)
FE(0, dt>1] BRI KAEFR N, IF Bw* Flvr 0T LHIE T Flw, = Tw,—1, v, = Ty, 133
O

DOI: 10.12677 /aam.2022.113154 1417 I FH# e


https://doi.org/10.12677/aam.2022.113154

IR IR 45

=S al=

AL B YT R KA BT GNE I 2RI 10T H (X202110452130) #5435 B,

B2 3CHR

[1] Kueser, A. (1996) Untersuchung und asymptotische darstellung der intergrale genwisser differ-
ential gleichungen bei grossen werthen des arguments. Journal fiir die Reine und Angewandte
Mathematik, 116, 178-212.

[2] Agarwal, P.R. and O’Regan, D. (2001) Infinite Interval Problems for Differential, Difference
and Integral Equations. Kluwer Academic Publishers, Dordrecht.
https://doi.org/10.1007/978-94-010-0718-4

[3] Zhao, X. and Ge, W. (2010) Unbounded Solutions for a Fractional Differential Boundary Value
Problems on the Infinite Interval. Acta Applicandae Mathematicae, 109, 495-505.
https://doi.org/10.1007/s10440-008-9329-9

[4] Liang, S. and Zhang, J. (2011) Existence of Three Positive Solutions of m-Point Boundary
Value Problems for Some Nonlinear Fractional Differential Equations on an Infinite Interval.
Computers and Mathematics with Applications, 61, 3343-3354.
https://doi.org/10.1016/j.camwa.2011.04.018

[5] Liang, S. and Zhang, J. (2011) Existence of Multiple Positive Solutions for m-Point Fractional
Boundary Value Problems on an Infinite Interval. Mathematical and Computer Modelling, 54,
1334-1346. https://doi.org/10.1016/j.mcm.2011.04.004

[6] Zhang, X. and Zhong, Q. (2018) Triple Positive Solutions for Nonlocal Fractional Differential
Equations with Singularities Both on Time and Space Variables. Applied Mathematics Letters,
80, 12-19. https://doi.org/10.1016/j.aml1.2017.12.022

[7] Wang, F., Liu, L. and Wu, Y. (2019) Iterative Unique Positive Solutions for a New Class of
Nonlinear Singular Higher Order Fractional Differential Equations with Mixed-Type Boundary
Value Conditions. Journal of Inequalities and Applications, 2019, Article No. 210.
https://doi.org/10.1186/s13660-019-2164-x

[8] Tan, J., Zhang, X., Liu, L. and Wu, Y. (2021) An Iterative Algorithm for Solving n-Order
Fractional Differential Equation with Mixed Integral and Multipoint Boundary Conditions.
Complexity, 2021, Article ID: 8898859. https://doi.org/10.1155/2021 /8898859

[9] Podlubny, I. (1999) Fractional Differential Equations, Vol. 198. Academic Press, San Diego,
CA.

[10] Miller, K.S. and Ross, B. (1993) An Introduction to the Fractional Calculus and Fractional
Differential Equations. Wiley, New York.

DOI: 10.12677 /aam.2022.113154 1418 I #ey

=


https://doi.org/10.1007/978-94-010-0718-4
https://doi.org/10.1007/s10440-008-9329-9
https://doi.org/10.1016/j.camwa.2011.04.018
https://doi.org/10.1016/j.mcm.2011.04.004
https://doi.org/10.1016/j.aml.2017.12.022
https://doi.org/10.1186/s13660-019-2164-x
https://doi.org/10.1155/2021/8898859
https://doi.org/10.12677/aam.2022.113154

Gt 45

[11] Liu, Y. (2002) Boundary Value Problem for Second Order Differential Equations on Unbounded
Domain. Acta Analysis Functionalis Applicata, 4, 211-216.

[12] Corduneanu, C. (1973) Integral Equations and Stability of Feedback Systems. Academic Press,
New York.

DOI: 10.12677 /aam.2022.113154 1419 I FH# e


https://doi.org/10.12677/aam.2022.113154

	1 引言
	2 预备知识
	3 主要结果

