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TEEFAME o/ (0) = 0,u(T) + au/(T) = 0 N FEFEERME—ME XH o € (1,2),p €
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u” + A°D§u = p(t) f(t,u,” Dy, u,u’), ae. te (titip], i € N,

u'(0) =0, wu(l)=0,
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FEMX 2.1 ®H g (a,00) = R WA a > 0 B Riemann-Liouville 2> $fr f143 &
XA

I g(t) = ﬁ/ (t—5)*"tg(s)ds, t>a.
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a+g( ) F(?’L . a) /a (t _ S)a—n+1 8 >a
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— w4t + lf‘(got_ 5+ ?(4 L 5 +/O (t — s)h(s)ds
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BREL lim_ ou(t) = w(1). G o(1) = (1), ¢ € [0,1], AT (22) e—He52ft o
iR 2.4 Bo 2 (2.1) B9 2 2 (2.2) B9
iE B2 o 2 (2.1) B9, Frid
x(t) = xo + x1t + /0 (t —s)h(s)ds — /0 (t — 8)A°Dg  x(s)ds.

BT 2(0) = 20, 2/(0) = 21, IBHE X 2.3 fliE 2.1, WL HHES
t . . ’
A (t — S)CD3+$(S)dS = m/@ (t — S)‘/0 (S _ u)l @ //( )duds
o Axet’™ AxgtdTe A t -
- _F(3 —a) - 4—a) + L2 —a) /0 (t —s) " “w(s)ds,

m
AthQ—a I AQ?ltB_a
'B—a) TI'd—a)

z(t) = xo + 1t + /0 (t —s)h(s)ds +

A [ sea(e)ds
F(2—a)/0(t ) " a(s)ds, telo,1].

WTTRE] (2.2). IEHI5EHE
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&t 2.5 ¢ & (2.1) WA T D ERIFR « W

x(t) = xo + x1t + /Ot(t — 8)Ea_qa(—A(t — 8)>"*)h(s)ds, t<€]0,1]. (2.3)

W oo & (2.1) B9 ZER 2.3-2.4 AIHL o & (2.2) WA 1 Picard B, it
HETHAAE]

£ do AN LKA

. Al‘otQ_a Al‘ltg_a ¢
¢i(t) = xo + 1t + T3 —a) + T —a) +/0 (t — s)h(s)ds

2—a 3—a

lﬂ ' _ )i Axos Axis
+;F(j(2—a))/o(t ) [°+ P TE a) T TU—a)

+ /OS(S - u)h(u)du} ds

A$Qt2_a Al‘lt?’_a ¢
T3 —a) + T —a) —I—/O (t — s)h(s)ds

_A th(2 a) A)]tj(2—oz)+1
+$OZ IGE2—«a) —|—1)+9€12 (J2—a)+2)

=z + 21T +

Jt(J‘H)(Q a) A)Jt(]+1)(2 a)+1
A
+ xozr GrDC-—a) +D) xlzr(y+1)(2—a)+2)

+Z]_" ) // 5)7==1 (s — w)dsh(u)du

A)ii(2=a) Yiti(2—a)+l (- A)jt(ﬁl)(?—a)

OZTH 12_—a+z>+f4xoz DE=a+D

(= A+ E—a)+1 t A (t — )i G-+l
A h(u)d
+ “Zr P2 —a)+2) /Z T((2—a)+2) (u)du

— xo + a1t + /0 (t —8)Ea_qo(—A(t —8)*"*)h(s)ds, i— +oo,
NP
xz(t) = lim ¢;(t) = zo + z1t + / (t — 8)Ba_q2(—A(t — 8)**)h(s)ds,
0

i—~400
FABE] (2.3).



316 oz F TIAR 39 %

BAER « W (2.3). ROTEW « 2 (2.1) Bf. i (2.3) HH 2(0) = z0, 2/(0) = z1.
BEE N 2.3 Ak 2.1, @ BT« A DS, @, AR

"+ A°D§.x = h(t), te](0,1],

T, @ & (2.1) WM. EHSE 5.

Bac(l1,2). B r:0,1] —R#HKH

u" + A°Dgu=h(t), te (t,tip1], i € Ny (2.4)

B> LRSI 2 « W @00 € COtis tiga], BRER tlirg z(t) (i € Ng) FFEHAR.
AR (2.4) 5 H SRR 1

5138 2.4 W o€ (1,2), W = & (24) M7 S FEm DB R R T &L
¢j,d; € R (5 € Np), fififs

2(t) =D e+ Y di(t —t))
j=0 j=0

+/0 (t— $)Ba_an(—A(t — )2 )h(s)ds, t€ (ti,tize), i € NI (2.5)

iE ESISF.
ST 1 B ST (24) WA FESR. T 2 W (25).

H 4518 2.5, FR1E co,do € R, T2
t

2(t) = co + dot + /0 (£ — $)Es_an(—A(t — 8)>)h(s)ds, t e (0,41].

BRI i = 0 B, (2.5) A BRI i =0,1,--- v B, (2.5) 3L, BP
$(t) = ch + Zdj(t - tj)
j=0 j=0

t
+ / (t - S)Eg_mg(—A(t - S)Q_O‘)h(s)ds, t e (ti,ti+1], = O, 1, LR 2 (26)
0

BATEAY i = v+ 1B, (2.5) B N HAECEEIFNEF AL (2.5) MAEE @ € Ng* 537
ATHEN z 7 (tug1, tore) ERIFRR, BAURIE @ £ (tog1, too] THE

Ji(t) = (I)(t) + i Cj + i dj(t — tj)
j=0 j=0

t
+ / (t —8)Ba_aa(—A(t — )" *)h(s)ds, t€ (tyy1,tiral. (2.7)
0
Hﬂ%)‘( 23 ;ﬁ]?_:E 217 X“J‘ t S (tl/+17tl/+2]7 %‘

1) = A D) + /1) = Aprmas [ (0= 9"/ (9)ds + 1)

> — s (s)ds + [ (8= s)t 0w (s)ds

— AT:O F(2 — a) + QZN(t).
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A (2.6), @i BRG]

2 (t) = ®"(¢ [Z ¢+ Z d;( / (t — 8)Bo_qo(—A(t — S)Q_Q)h(s)ds} "
0
" ' o AX(t — s)X x(2—a)+1 "
= o7 / Z X2—Oé)+2) h(s)ds}
A _ (2 a)—1
=" (t / Z( x(t 28_); h(s)ds.
AN
) Jor =) oa (s)ds + ) (E— ) 0w (s)ds
7=0

I'2-—a)
1 v tri1 a T T
_F(Q_Q)Z/t (t—s) (ZCﬂLZd‘j(S—t‘j)
7=0 T ': j=0

+ /0 (5 — u)Ba_a2(—A(s — u)2)h(u)d u)”ds

1 t
+ / (t - ( )+ i+ > dy(s
tyta =0

I'2-—a) =

+ /0 (5 — W) B an(—As — u)2-a)h(u)du)”ds

f;}ﬂ (t —s)172®"(s)ds

F(2 —a)
ft +1 1 ¢ (fo s —u)BEa_g 2( A(s — U)2_O‘)h(u)du)” ds
I'2-a)
_cpa Jo =) (f; (s — w)Ba_a2(—A(s — u)2~*)h(u)du)” ds
=D, 20+ i T —a)
et i U W e
B Dtj+1q>(t) O F / Z X+1 (2 )) h(”)d’da
F5id
h(t) = A°Dg.x(u) + 2" (t)
_ gepa o [H(t — s)1=h(s)ds
= A°D} ®(1) +A[ Dy () + o r(z —
t oo (—A)X(t _ u)x(2—a)+1—a
+/0 XZ:‘; NCEDCE RS d“}
" b (—A)X(t — S)X(2_O‘)_1
+070)+h)+ [ 3 (s

= ACthlfb(t) + ®"(t) + h(t).



318 Bo¥ E FlAH 39 %
Ti& <I>”(t)+ACD%+ld>(t) =07E (tug1, tur2] b HEER 2.5, UM, FFEH B coir, duyr €
R, {75
(1) = cyr1[Eoman (AR = ty41)* ") + At = ty41)* “Ea—a—a(=A( = t,41)°7)]
+dyir(t—tys1)[Baao(—A(t =ty 41)* ")
+ At —ty41)? “BEocaa—a(—At — ty1)*™ )]

8O RN (2.7), LA (25) % i = v+ 1 BEAOL. S5 L, (2.5) MR @ € NJ* BOL.
SE2 WL (25). ANEW o k& (2.4) B5 T IELER.
ESpS RS (2.5), Bri x|(ti-,ti+1] € Co(tiﬂti-ﬂ] (i€ Nz)n)v i 5L thlg x(t) (i € Ngz) e

HAR. FTHEUESH 2”(t) + A°Dy,x(t) = h(t), t € (ti, tiy1] (i € Ng*).
HEL B, Xt e (b, tiya], B

Z ftT“ - x”(s)ds—i—ﬂi(t—s)l_o‘x"(s)ds
2 () + ADG, (t) = A= + 2 (t).

I'2-—a)
M52 1 R ITE, 152

t oo
// ) x(2=e)-1
)+ h(s)ds.
T /0 ; — ) (s)ds
WA US|
li:l fttrJrl t—s 1 @ // dS"’ft 1 ax//(s)ds
—a)
fgt_sl och t_ux(Q a)+l—a
T2 / Z X+1 — o)) h(u)du.
[ 1
t o0 ax(2—a)-1
2" (t) + AD§ x(t) /Z t2s_)a)) h(s)ds
fO t—S 1= ah t 20 t—u)X(2 a)+l—a
AR G /Z T T )@ —a) wdu

= h(t), t e (ti,t“_l], 1€ NO .
FrA @ & (2.4) W95 B SER. LR SE .
BI3E 2.5 ¥ ac(1,2),0€ (0,2—a), x & (24) {540 A Lehm, M

“Dialt) = 3 gy~ 1)
=0

t
+ / (t — 8)1_5E2_a)2_5(—A(t — 8)2_ah(8)d8, t e (ti, ti+1], xS Ngl (28)
0
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i t
a:’(t) = Zdj + / EQ_ayl(—A(t — 8)2_ah(8)d8, te (ti7ti+1], xS Ngl (29)
7=0 0

E BT 22 (24) B9 IESMH. 5|3 2.4, 71§ (25). Xt € (4, tiya], WA
HEAE

CDg+I(t)
_ fot (t—s)"%2'(s)ds
N r(1-9)
) wZ::O ftt;wrl (t — 5)_5m’(5)d8 fttl (t . 3)_6$/(S)d8
- (1 —-9) Ao

X[ = 9 (X o+ X dils = )+ f5 s — wBamaa(—Als - w)* )h(u)du) ds
_ 7=0 j=0 3=0
N T(1-0)

fttiﬂ (- 8)75( i:ocj + Z:o dj(s —t;) + fos (s —u)Ea—a2(—A(s — u)27“)h(u)du)/ds

* (1-9)
B i dj \1-5 t (—A)X(t _ U)X(Q—a)+1—6
,;1‘(2—5)@—%) +/0;) T(x(2—a)12-9) h(u)du
= ; F(Qdi 5) (t—t,)"" + /0 (t—5)' "Ea_ao-s(—A(t —5)°“)h(s)ds.

FLA, (2.8) RS FIBLEAS (2.9). JEHI 52 EE.

3 BVP(1.1) BTl

AL BVP(1.1) MR AETEESS R BRI T T M 554 AL.
(H1) f J& Carathéodory K%Y, B,
(a) MERE (1,72, 23) € R®, t = f(t, 21,22, 23) TE (i, tiy1) (i € Ng*) F;
(b) Xj‘ﬂJ%ZF}I"ﬁ te (tiati-ﬁ-l] (7’ S N”On)a ($1,$2,$3) — f (t,xl,.’fg,{fg,) T:E RB i%égiv
(c) AL 7 > 0, FF1E M, > 0, &

| f(t, z1, 22, x3)| < My, ace.t € (ti,tir1], 2 € NG, |z <7 (1 =1,2,3).
(H2) I BT Carathéodory K&, BJ,
(a) XHMERE @ € N, (21,22, 23) = I (ti, w1, 22, 23) 7E R® _LIESE;
(b) XEE r > 0, FFFE M, 1 > 0, T2

|I(ti,$1,$2,$3)| < MT)], 1€ NT, |£Cl| <r (Z = 1, 2,3).
(H3) pe LY 0,1), FHE k> —1,-1<1<0 (a+k+1>0), {15
|p(t)| gtk(l_t)la te (031)
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I3 3.1 % ac(1,2),6€(0,1), (H)-(H3) v,z X, W uec X &
u" + A°D§u = f(t,x,° Dz, '), t € (ti, tiga], © € Ny,
u'(0) =0, wu(l)=0,
Au(ti) = I(ts, x(t:),” Dyra(ti), o' (t:), i€ NY',
AW(t:) = J(ti, (k). DYy alt), o/ (8)), i € NP
BB TE I IR

m 1
=[S L)+ Z To(t)(1—t;) /0 (1= 8)Ea_aa(—A(1 — 8)2=)p(s) fa(s)ds
j=1

(3.1)

7

+XZ:I +ZJI )(t —t;)
+/0 (t = 5)Ea—a2(—A(t = 5)* *)p(s) fu(s)ds, ¢ € (ti,tia], i € NG (3.2)

E H e e X, FFAERRr > 0, W2 (|2 =r < +oo. HREAWE M, M1, M, >0,
2

[fo(8)] = |£(t,2(t), D+ x(t), 2/ (1))
= [£(t,2(t), "D w(t), (t — ;)" (¢ — t,)* "2/ (1))
<My, te(t,tiyr), i € Ny,

Lo (t)| = [L(ts, @(t:), Dys (i), 2 (8:))] (3.3)

= [I(ti,x(t:), DY a(ti), (tiga — )" *(tiga — ) "' (1))

<M,r, i€NT,

| Jo(ti)] = [ (ti, 2(t:), Do a(ti), ' (t:))] < Myg, i€ NY".

<[t [

| /

Bt —s)lds
- Mrta+l+k/ (17_ W K dw
0 I'(a)

:Mta+l+kB(oc+l,k+1)

o) < oo, te]0,1].
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Rk, H

‘/ 8)fu(s ds‘<MB(l+1k+1)<oo teo,1].

B o J& BVP(3.1) M. M5IHE 2.4 f1 u” + A°Dgyu = fo(t), FIEWEL civdi (1 € NY), 8

%
=D e+ dilt—t)
§=0 §=0

—i—/o (t —8)Ba_ao(—A(t —8)*"*)p(s)fo(s)ds, t€ (t;,tis1], i € NG (3.4)

MBI 2.5, %
i t
0 :Zdj+/ Eo w1(—A(t— $)2-h(s)ds, € (ti,tipa], i €N (3.5)

7=0 0

WIE Au(ts) = L(t), Au/(t;) = Jo(t:), i € NP BiJ (3.4)~(3.5), 45 ¢; = L(t:),
di = Jo(t;), i € N,
R u'(0) = u(l )—Oﬂl(u) (3.5), BAIBE] do =0 LUK

00+ZI W1 —t; +/ 1—5)Eo_q2(—A(l —5)2"*)p(s) fz(s)ds = 0,
0

TR

m

1
—[me +ZJ )1 —t;) /0(1—s)Eg_a,g(—Aa—5)2—a)p(s)fw(s)ds
j=1

8 i, di AN (3.4), 152 (3.2).
R u W2 (3.2). HHUEH » € X. #E—20, BMUTIH 2.4 UEHTRY2P 38 1, W] LIERT u
WE (3.1) FIYE— IR B, 2 € X H o /& BVP(3.1) fyfi. IEHI 52 EE.

Xt x € X, cor MFIHE 3.1 PRy, NEXHF T
m 1
=— {ZI )+ Z Jo () (1 —t5) /0 (1= 8)Ba_a2(—A(1 — 5)*")p(s) fx(s)ds
j=1

+) Lt + Z Jo(t)(t —t;)
j=1
’ t
—l—/ (t —8)Bo_aa(—A(t —8)2"*)p(s) fo(s)ds, t € (t;,tiy1], i € NI
0
53R 3.2 fRi% (H1)-(H3) B2, W T: X — X BLEEEF, Hre X 2 BVP(1.1)

HIfREY FEN BRI « O T 7E X ARSI

IE B AT 2% 0 (25]) Ry 3E 3.3 BAKOC (12, 15] 5[ 2.2 gIEl. RIAIE 2.2,
IERIZEA, BEAb 4.
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¢o:(0,1) = R

3
(w1, w2, 23) — do(t)] <> Ajla1|7 |wa| 7 |25]7, ace. t € (ti,tigr), i € NY,
3
|1(ts, 1, @2, w3) — L] <Y Bylan |7 || 7 |7, i € NT,

3
| T (ts, @1, w9, w3) — Ji| D Cjlan |74 |w2]7% |w5]7%, i € NY',

Hifta; eR (j=1,2,3).
it

m m

(I)(t) = — {ZIJ + Z Jj(l — tj) + A (1 — S)EQ_Q72(_A(1 — S)Q_O‘)p(s)(bo(s)ds

K3 2

Jj=1

j=1

j=1

+Y LAY Tt —t))
j=1

Jj=1

b [ = 9Baaa( A~ 9P p(s)on(s)ds, 1€ (titial. i € NG
0

29,3

3 3
U:max{oi:i:1,2,3, o1 = E Oi1, 02 = E O, 03 =
i=1 i=1

P; = (Eg_a)2(|A|) + Ez_a72_5(|A|) + Ez_a71(|A|))B(k + 1,1+ 1)Aj +mB;

m .

+ (2m+ m)(}j j=1,2,3.
FIE 3.1 i ac(1,2),5€(0,1)
(i) ¢ = max{o;(i = 1,2,3)} € (0,1);
(ii) 0 = max{o;(i=1,2,3)} =1 H

3
S ope|t <1

(iii) o0 = max{o;(i = 1,2,3)} > 1 A

N BVP(1.1) £/0F — 1.

)cr—l

(0_1 oi—0
Y B,

Jj=1

E BSIEB e X. X r>0,i0

m

]l < llz — @[ + [ @] < r + [,

Q. ={zeX:|z-||<r}

, (H1)—(H4) L. W2R A2 —BAL:
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ESpiia

3
|f (8, 2(8), Dge(t), 2’ (6) = do(8)] < D Ayle(t)| ™ |DFa(t)| 7 |2/ ()]

Jj=1

3
<Al +IBN)7, tE (fitinn), i€ N
j=1

3
|I(ts, 2(t:), Dyea(ti), @' () — L) < Bylr + | @[], i € NY,
j=1
3
| T (ks 2(t:), Dywa(ts), ' (1) — Ll <Y Cilr+ (| ®[)77, i € NY-

j=1
BT HEXH

DY (T)(0) = Y- poy e~ )
j=1

—|—/ (t— 8)1_6E2_a72_5(—A(t —8)27%(8) fo(s)ds, t € (ttirq], i € NI

0
D93
(Tz) (t) = Z Jz(t5) —|—/ Eo o1(—A(t —5)*p(s)fu(s)ds, t€ (ti,tiy1], i € N,
=1 0
BT LA
(T2)(t) = B1)] < Y a(ty) = Ll + Y | Talty) — Jj]
j=1 j=1
J . J
+ / Bs_ a2 (|ADIp($)]| fo(5) — do(s)lds
3 3
<m Y Bi[r+||@]7 +m > Cjlr + @]
=1 =1
J ) J ,
+ / Ey_o2(|A])s" (1 —5)'ds Y Ajlr + [|@]]7
0 J=1
3
= "[mB; + mCj + Ea_a2(|A)B(k + 1,1+ 1) Aj][r + || @]
j=1
Ko, B

|Dy: (Tx)(t) — D§ @(t))|

) ; % +/0 Bs-a.2-5(|A)s" (1 = 5)'|fa(5) = do(s)|ds

3
mOJ agj
<X [Fg gy + Beaa-s(ADB + LI+ 1)4; ]+ 217,

J=1
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3
(T)'(t) — ®'(1)] < Z[ng‘ +E2 a1 (JADB(E + 1,1+ 1) Aj][r + || 2]

T2
3
Tz — @[ <> [mB; +mCj + Eaas(|ANB(k + 1,1+ 1) Aj][r + [|@[|]*
j=1

3

+;[F(T;C<5) +Eo_a2-s(|A)B(k + 1,1+ 1) A; | [r + || ®]]7

3
+ > [mCj +Eaa 1 (JA)B(k + 1,1+ D Aj][r + | ]

j=1

[(E2—a2(lA]) + E2—a2-5(|A]) + E2—a1 (JA]))B(k + 1,1+ 1)A; +mB;

-

1

+ (2m+ o o 5)) i+ el

<[+ l2l)7 ) Pl

j=1
FH1 o< 1.
3
E R FEETRSKE ro > 0 W2 [ro + [|2]]° Z ilI@(75 =7 < 1o, 3 Q= {2 € X :

lo — @[l < ro}t. HLA LA

3
T — @ < [ro + [|B[]7 Y PlI@[|77 =7 < ro.
j=1
HIt Tz € Q. B Schaefer NS EHE, T EAEE v € Q,, N 2 & BVP(1.1) K f#E.
B 2 o=1.

3 Pyl
W (Gi) FHARER, TFTE ro > ﬁ >0.#% Q, ={zeX:|z—-®| <ro}

Hi LA B3, A

3
1Tz — @ < [ro+ @] P27~ < ro,
j=1
FFPh Tx € Q,,. B Schaefer A EH, T AN v € U, W x J& BVP(1.1) Hf#.
FH 3 o> 1.
B ro ”q)H >0. % Q, ={z € X :|z—®| <ro}. NPALIFE, FIH (i) AR
it? ﬁ

3
1Tz — || < (Z R,-Hcpnw-a) [ro + || @]

7j=1

:(ZPHWW){ 101 jqy)" < 191 _,,
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FFPh Tx € Q,,. B Schaefer A EH, T AN v € U, W x & BVP(1.1) Hf#.
zi I, B 3.1 IEH e
(H5) FETEREL My, My, My > 0, Wi )2
|f(t,$1,132,133)| < Mf, a.e. t € (ti,ti+1], Tj € R (j = 1,2,3), 1€ Nron’

|I(ti,$1,x2,$3)| <M17 Zj ER(]:17273)7 ZENT;
|J(ti,$1,$2,$3)|§MJ, $j€R(j=1,2,3), ZGNT

T 3.2 Wae(1,2),0e(0,2—a), (H)-(H3) f (H5) &z, M BVP(1.1) BEH—
A

WUE 7E (HL) HE ¢o(t) =0, I; = J; =0, 05 = 0. H (H5) Al (H4) AL (Ay = My, By =
M;,Ci =My, Ay = A3 = By = B3 =Cy, =C3=0). & 3.1, ifH BVP(1.1) Z/F
—AMi. IERA SRR

14 6 F
554 1L R 5
Bl 4.1 5180 TSR 857 B
W(t) = *DFu(t) = 1+ A [u(t))” + As[*Dgu(t)]” + Aslu/ (1),
t € (ti,tira], i € N§°, (4.1)

1

Au( 1) = O, Au’(ti) = J() + 01 [U(tz ]U + CQ[DOi’UJ(ti)]U + C’g[u’(ti)]”, RS N%O,
HHFA4,>20C>0310=123),a=32,pt)=1,JpeR,0>0,m=10,0=ty <t =
ﬁ << th = % < tll = 17 Néo :{ 71727"' 710}7 N%O = {1727 710} ﬁn%u?%/ﬁ{:
Z—HAL:

(i) o € (0,1);
(ii) o = 13 H.
& 10
3 [(E;,g(l) +E1 (1) + B (1)4; + (2o+ —1)0,] <1
= 2 2178 2 I‘(§)

(iii) o > 1 3H.
10 o—1
S [(Bya() + By e (1) + By ()4, + (20 4+ —o-) ] < T
j=1

M| BVP(4.1) BAH —Mift.

I AT BVP(11), HA=-1l,a=36=4%,pt)=1,k=1=0,Wa+k+1>0,
=

ft,m,y,2) =1+ A12% + Aoy + A32%, t € (ti,tip], i € Ny,

I(t;,z,y,2) =0, i€ N}O,
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J(ti,x,y,2) = Jo + Cra® + Coy® 4+ C32%, i€ NI,
B ogo(t) =1, I; =0,J; = Jy (i € NI°) DL J&
011 =0, 091 =0, 031 =0, 01 =0,
o012 =0, 092 =0, 032 =0, 02 =0,
o013 =0, 023 =0, 033 = 0, 03 = 0, 0 = max{o1,092,03},
AT (H4) BSL. B RS

10
Py = (By (1) + By 15 (1) + By 1 (1))4; + (20 + =55 )Cj, j=1,2,3,

L(¥)

1
L,
& X

1) = ~[ DS~ 1) + /0 (1= 5)Ez-aa(~A(1 = )*™")p(s)ds] + 3 Jo(t — 1)
j=1

j=1

t
+ / (t — S)EQ_Q_VQ(—A(t — 8)2_a)p(8)d8, te (ti,tﬂ_l], xS Ngl,
0
53

> 10
2 < g (B2 + By () + By, (D)4, + (20+ 515 )65
R 3.1, WA 4 2 —
(i) o € (0,1);
3
i)o=1, Y P<1;
j=1

- 3
(i) o > 1, =" > s> p;,
j=1

Ul BVP(4.1) B/ —Mif. TEHI5E .

5 LERIE

fikh 2 BN 43 T R A TR BB R — 1 1 8 SR VR U R
Y. i HKh S BN Ao I R R SRR T LAY S — R PR A ME— R (start-
ing point) WIFKI BN TS A — KR B REA 2 E SR B o TR
HRUBK 43 B 053 75 R Bk ol B TR A G5 A P DA A3 S — )2 BERT (instantaneous)
kot > RO o3 07 s 53— 2R AR BERT (non-instantaneous) ik 2 BB i 77 R AR,
AT T RA ME— S B BRI B b 22 B 38053 0T AR, fESL T — 2Bk - B B A T R
L] 0 A 1) FEAE.

& 5.1 ACKAT Riemann-Liouville 3B F1 4 PA & Caputo /35BS 8 1E S &
S22 ek e, XRE R R R B REE BT, CEA T HI SN
SRDEN-FEE X, N He B S50 32 el Riemann-Liouville §:47(8,
Riemann-Liouville 28 5381, Hadamard 433 550" 2L & Erdélyi-Kober 2 fr 5
O AW B (2, 7, 16, 26]. FEA WA LA AR SO B g R A4 B S B
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Fik i 43 BB B 43 T R B4 AL T A8 e T A, B, B AR A BB ik o 43 BB B o 7 R
HyIR{E M, BA He [RaEO-FEH Bk b 2 B0 053 77 PR B ] & 45
7 5.2 B, Duffing kTR 29
y" (t) + 1y’ (t) + my(t) + nly(®)]° = g(t),
Hrr | 2B REL m,n BWRE N RE f 2N B5F N ¥ Duffing fRF 72
y"(t) + A°Dgy(t) + By(t) + Cly()]* = g(t), a€(0,2)
& Duffing iR+ R TB R, RSB Bagley-Torvik M HE B, HIL, 5F
AIRFFERK oh 2 B0 B Duffing 17 FE R M B fR O FATENE . ME— 4 e 2.

7 5.3 FE3C [15] A, VEFE BT A0 kv 23 RO il on 75 R I R D A ] R A g A A7 A
A —

‘Dgix(t) = f(t,x(t),x () (t>>, € (ti, tita], i € Ny,
Az(ty) = Ai(x(t; )) Az/( B(x(ti)), Az"(t;) = Ci(x(t;)), ieNp,
21 (0) = Nz +§/ qi(s, (s 2"(s))ds, i=1,2,3,

Her eDg, 7 a € (2,3) B Caputo %L, f,q1,92,03 : [0,T] x R — R LKL, 0=ty <
t1 < <ty <tmi1 =T, A;,B;,Ci : R - R NHEGHREL N #1, & e R ZHEL 3257
TR 55 T T B4 Bk ol v B4 B0 Bl 43 A 0 A ] R A A ) A7 P P — 1
a"(t) + A°Dg, x(t) = f(t,2(t),2'(t), 2" (1)), t€ (ti,tiy1], i € NG,
Ax(t;) = A;(2(t;)), A2 (t;) = Bi(a(t;), Ax"(t;) = Ci(x(t;)), i€ NP,
T

a:(i_l)(O):)\ix(i_l)(Tﬂ—&/ gi(s,2(s), 2/ (), 2" (s))ds, i=1,2,3
0

(1) + A°Dg.w(t) = f(t,x(t), 2 (1), 2" (1)), tE€ (titin], @€NG,
Az(t;) = Ai(z(t:)), Ax'(t:) = Bi(z(t)), Az"(t;) = Ci(z(t:)),
Ax"'(t;) = Di(z(t;)), i€ NP,
207D(0) = Xz (T) + & /OT qi(s,xz(s),2'(s),2"(s))ds, i=1,2,3,4,
Hrf a€(0,3),8 € (0,4). =W By iEm LEY P HEEYH, 203 6,
19, 24]. A, HFR2 B o 7
a"(t) + A°Dgra(t) = f(t,2(t),2' (), 2" (1))
A B AETE RN M — P B B ). DU J7 2 11 BRAE S 3R A B R . 7R
() + A°Dg,a(t) = f(t,x(t), 2 (t), 2" (1))
PRA o B AR SR T AR X PO R — SRR R AE 3 [13] A THE.

B AR R A G A LR A SO AR SO T AR R B B U, MR TR R R
B0 R
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Abstract The author converts the boundary value problem for impulsive fractional order
Bagley-Torvik differential equation to an integral equation technically (a new method). By
defining a weighted function Banach space and a completely continuous operator, some exis-
tence results for solutions are established. This analysis relies on the well known Schauder’s
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