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Abstract

This paper discusses the exact controllability of nonlocal conditions for a class of fractional
DIx(t)= Ax(t)+ f(t,x(t))+Bu(t),t€[0,b],
evolution equations . In this paper, by introducing a

x(0)= X2 cx(t)

new measure of non-compactness, the exact controllability of the problem is proved by using
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Monch fixed point theorem under the condition that Cp-semigroup is equicontinuous, and an ex-
ample is given to verify the abstract conclusion of this paper.
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{qu(t) = Ax(t)+ f (t, x(t),Gx(t))+ Bu(t),te[0,b],
X(O) = ka:lckx(tk)
FIREHf AT 42 4 . Deng 75 SCHR[4] 48 78 (1.1) i FE I 3E = 30 Bk 20T VR I st i ik /b & RARTE IE B A i
Y% .
2020 4, RS EZE[101@ L 5] N—ASH RIS AR R 5L, B Schauder ANEh w5 B K Tl 5 1 FRAR I 7T
7 Banach ZZ 8] H0 4 BuBh & f 5 FE AR R i) @t
{Dﬂx(t) = Ax(t)+Bu(t)+ f (t.x(t)), te[0,b],
x(0)= Z::lckx(tk)
mild i B A 75 P AT Al ] 5 1
2 PR SCHERI A &, AR SCHF ST Banach 28] X A 22 2R Pk 4 B0 ke 5 RE 3B R 56 1)
{qu(t)= Ax(t)+ f (t,x(t))+Bu(t), t[0,b],
x(0)=3 cx(t)
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SEX 1 [12]8% f € C"[0,00) R 0 1 Caputo 73 54009

qu(t)Zr(nl—q)I;(t—S)” £ (s)ds, t>0,n-1<q<n,neN,

H () 2y Gamma %L
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Dx(t)= Ax(t)+h(t),t[0,b],
{X(O)zzrkn_lckx(tk)
SIE 1 [9] B F(HO) L, Horf
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m = .. 1
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A(t) =] & (0)T(t*0)de,
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BIE 6 [11]EG:L'(I,X)>C(I, X) & XA
(GF)(t) J'T (t—s)f(s)ds.
WMRFH {1} c LI, X)—EEm, WFEF{G " 7EC(J,X) LA, bsh, mRf -1,
Ml (Gf,)(t) = (Gf )(t),n > o,
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() FIEHHL >0, (55 X MMERIEEHERED, A
B(f(t.D))<LB(D).
(H3) B:U — X Z&MAHRET, RfFEM, >0, g
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Wu = ZLckTAq(t) PJ:k (t, —s)q_lTu| (t —s) Bu(s)ds+j;(b—s)q’qu (b—s)Bu(s)ds,
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Q) W AAERUE T L (3,U)\Ker W 57w, S
KerW ={xeL*(J,U):Wx=0};
(2) AEAERHL, » AW <Ly
(@) FAEEHHL >0, EfH X MERIEEHRED, A
B(W™(D))<L'B(D).

(H5) fF{EHHR>0, fiifs
p=[2qMLLL, (2qML'M LI, +1) ] sup [ e ™ds <1,

te[O,b]

Hrp,
1 [
| = e L
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SEBE 3.1 WARMF(HL)~(HE) ML, i
LL,qM o (G, MM gL, +1) <1, 3.1)
=R PE 7 BN K R R SR (L2)1E I LRERf T4
TEBH: HE S MF(HI) (1), %A xe X ted, @& XEHlu(t)=u, (t) .
0 (6) =W % =Ty () 6Py (6 =), (=5  (s.x(5) s

= Jy(b=5)" T, (b=5) £ (s.x(s))s |(1).
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t—s)"™ e L% ([0,b],R). 3t q e[0,q),a=I"1 . HALHL) (2% Holder R, 4
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u (t)” = ”\/\/‘{x1 —'I'Aq(b)Z[("zlck Pﬁk (t, —s)‘HTq (t,—s)f (s, X" (s))ds
_J‘Ob(b—s)q’qu (b-s)f (s, X (s))ds}“

Mzkm=1|ck| Mg & q-1 .
<Ly {""1"+1_ MY ok T (L+q) [ (b =) (s (s))ds”
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At
r<[(ex )]
<[ e T (0P (b -9) T, (6 =) Bu, (5)+ £ (¢ (5)) ]|

+HJ-;(t_S)q—qu (t _s)[BuXr (s)+f(s.x(s)) ds”

= qukaZlkk' tk Bu s, X" ds
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s o= o, (9 (s )]s
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m 0 X
r+a)(t-m3y o)
M Mq b g-1
+ F(lB+q)I0 (b-s) ””xn (s)-u, (s)”ds
— 0.
FEU\, G:Br%BrEéio
35, WM G(B,)1EJ REEEIES:,
Ht,t,ed, t<t,. XfvxeB,, KVee(0t), A

l(&x)(t.) (&) ()

Sr 6T (6P (b =5)" 7T, (t =) Bu(s)+ f (s,x(s)) s

#[7(t=5) T (1 -s)[Bu(s)+ F (sx(s)) Jos

Y e T P (b =) T, (k- s)[Bu(s)+ T (s,x(s)) Jds

[ (=) T, (6= S)[Bu(s)+ f (s:x(s) o]

[T (0) T, () |20 eP Ly (1 =) T, (4~ ) Bu(s)+ f (s:x(s) J

=) T (=9 Bu(s)+ £ (s:x(5)) o]

19T =s)[Bu()+ £ (s.x(s) ]

# (- 9)" T, (6-s) Bu()+ £ (5.x()) o]

(72 ()T, ()] S0P L (6 -5) T, -9)[ Bu(s)+ £ (5:x(5)) o]

1l (=) T (4 =) [Bu(s)+ £ (s.x(s)) ]ds

I (6 =5) " T (& =s)[Bu(s)+ £ (s.x(s)) Jas

[ =) T - s)[Bu(s) + £ (sx(s) Jas

#l 6 -9) T (- s)[Bu(s) + £ (sx(s) Jas
I

+ _|';1(t1 _s)q,qu (t,—s)| Bu(s)+f (s,x(s))st

<

<
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9 T )T (6 -s))[Bu()+ £ (s.x(5)) o]

=L+ 1+,

+
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Mq pd— 1
I, < (1+q)j (t, —3)""| Mgy, ||x1||+|1qMLWMBm"m"ﬂl +||m(t)||}ds
Mq 1 Mq
< r(1+q)[MBLw ]|+ LamL, Ml [m] o J(tz —t)'+ r(L+a)( 1 o) " = -

-, >0/, 1,50,

o gy Moo el ot bg e It -5)7 (-5 os
Mg “ .
+r(1jq)jo[(t2‘s) -(t-s) Jm(t)ds

LMot Il bamt Mol It -9)7 - -5y Jos

Mq ; o
Yy Tq
L )
Mt -t, >0/, 1,50,
X, BSIEE 2@) WAL XFvt>0, T, (t) REFEELE T, Ht,-t, >0He>0n, A

(-5 (1 -s)"

I, < .[;rg(ti—s)q’l[Tq(t -8)-T, (t, - s}[ )]ds‘
I =9 [Ty (e =9)-Ty (b - S][ dSH
< g [T s>—n<n—s> L? (n—s“llBu )+ f (5.x(s))ds

+%ﬁ_€(g—s)q1"8u )+ T (s,x(s))ds
— 0.

ALl (Gx)(t)—(Gx) (L)< 1, +1,+15+1, >0, BIG(B, )£ J E&f%EL:.
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mod_ (E)=limsup max
°( ) 550 E Ja—ta][<s

TESCHR[LL] T IE 1 ¢ ARSI, BIFFIE By e A(Q), 175(3.4)2FE By AIA BN ME, JFH 62—
AP R R S 0E ) A A S

X T (32 LI Gx, H g FIENITE, RFAEY 4(W)=(0,0). FItg(G(W))R A HAMHE.
x(t)- X(tz)"

mod limsup max
°( ) 50 4o EHtl —ty]<s

=limsup max 57 c,T (t)PI (t —S) T, (4 —=s)[Bu(s)+ f (s.x(s)) ]ds

(-9 T (4 _s)[ s,x(s))]ds

DI J T >[ u(s)+ 1 (s:x(s))Jos

NS )[Bu ))]dSH

<gmsxugulmg‘>§b([f( A ]Zk lckpﬁk(tk =5, (1 ~s)[Bu(s) + f (sx(s))Jes]
(1, =) T, (6 -9 Bu (s)dsH

i INICED R gq]n( s)[Bu(s)+ f (s, ()ﬂdﬂ
[ -58 T 9)-T, (-] Buts) 5106 o]

=limsup max (L, +1,+1;+1,).
wwmmmmk( 2 0

HI%E 3 SIIEM B A2 |t —t,| <6 He >0, 1,50,1,50,1,50,1, >0, Al mod, (W)=0.
2" cG(W) R g AR AMEM AT EUE, MAFEES (X'} W, fiifF

2" (t)=(Gx")(t),n21Ltel. (3.5)

+

0 EY
n=1 n=1

E3D4]

ﬂ( T, (b)X", CkPI (t—s)""T, (¢, —s){f(s X (s))} s
j L (b— 5){ (s,x"(s))}:ldsD
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r(1+q)(1+a)™

ML {1 (s o) s

S — .
F+q)L-MYy o) 1+a)™®
2qML'L b~

e eear A
bk, HEFGMEN, B
#{(e)f)
- A(Z0 T P o) T k) {3 9, (s ) e
o9 T, (o) B 9)f + {1 (5 (5) o)

< ZqMZZ:ﬂ'Ck' t _s g-1 u (s © + s x" (s © s
gl o e Ol e e

. 2Mq U;(b_s)qlﬂ({guxn (s)}; +{f (s, X" (s))}?ljds}

I'(1+q)

{ 2Pyl owe )][quuLMBI;;:ﬂ({xn<s>}:1)ds+uzJ;’ﬂ({x”<S>}?1)d5}

r+g)t-my; Jo]) r+a
<[ 2qMLL1, (2gML'M g1, +1)]j;ﬂ({x" (s)};)ds
<[ 2qMLL, (2gML'M L1, +1)] j;eRs (e‘RS ,B({x” (s)}:’:l))ds

=[2gMLLI, (2gML'M gL, +1)]a({x”}::l)£emds, teld.
RN o[ )Mt

a({z”}::l) = sup e‘Rtﬂ({(Gx”)(t)};j

te[0,b]

< sup e[ 2qMLL, (2gML'M g, +1)}a({x”}?:1)ﬁedes

te[0,b]

< a({x"};)[ZqMthz (2gML'M,l 1, +1)} sup J:e_R(t_s)dS

te[0,b]
= pa({xn }::1)'

ESY: e
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