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Abstract

The main goal of this article is to study an average principle of a class of non-autonomous two
time-scale stochastic differential delay equations driven by fractional Brownian motion. Firstly, the
mean square convergence theorem for non-autonomous scale systems was derived by means of Ge-
neralized Stieltjes integral and Stochastic Average Principle. Then, combining the mean square con-
vergence theorem and the Stopping-time theory, the moment estimates of the original system and
the average system were obtained, respectively. Finally, it showed that when the time scale para-
meters approach zero, the solution process of the slow variable equation converges to the solution
process of the mean equation in the mean square sense.
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BB HX(12), WA v FISREHERMER, Holder A& SAAFMHDFCHER[22], W LAIERH
3. FEER

AT, BAIAEACHIEEL R
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HERA &3 3.1 BuE A HE DL AP IR
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= sup e M|X¢ (s)| < sup e §(S)|+ sup e~

0, A(7).t se[-1.1] se[-7,0] s€[0.1]
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<l gy Csup [ 1]

0<s<t

A (BH)supU o Hs-ur) [(

0<s<t

X (s)
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<A (BH)Caﬂ SI[T)IT:J‘ e [(1+"X ”w,/l(r)!l)u 2t (s—u) M(T)Jdu
SKA(1+/12“' xe| A |xe )
0,A(7).t 1,A(7).t
¥ B, HGIE 2.6, A
B, <S1[1pe J. s—r) Jf uX ,Y° )dudr+ 51[1pe I s—r) 71USO'1(14,Xg(u—r))dB:, dr
0, "
< sup [ ) (e Jor (17)
+CAa( )SEB (j e ) (s—u)_za (1+||X5||M(T)J)du+J‘;e%(‘v’“”)(s—u)_a du).
wJa, HRAH~ADHAAANEKX(14), 53]
X¢ M(T)JSKA(HAZ“" X o “llxe MW). (18)
HHLA = (4K A), ds(13), 145
e, <3k ) (19
0,A(7).t 3 1,A(z).t
B BN AEL18), ST A, 753
|x° || < %KA+ 2(KA)" < AN,
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E[ x| }s C.
a,0(7)
EF 3.2 fBiF.
LEAh, R RHE
L T L e (1+a20 (87)). (20)
ED e I b ||Z,w(,>} <C. @)

HK, 1R W A
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2
sup E[“Xf - X5 } <Cs'.
(o] °

EW 5, AT X (1) - X7 (s) . WFEEM s [0.7], FIEERMC, (3

+U: o, (r,X‘g (r —r))dB,H

X7 ()= X°(s) S‘J.:f(r,Xf,Yf)dr

o
+CA, (B”)(j:_‘:((1+|

<C(1+A, (BH))(1+|

sc(1+|x€

Xé‘

X (v)-Xx° (u)|(v —u)fmi1 dudvD

a,o(z) )(l" —S)ia dr+ .[s—r

a,w(r))

HK, /J\lXI‘H?KE%j&::%d (N RE—EENEES). MEEKe[0,T] MO e[-7,0], FIEH
B okm=0 , F te[ks(k+1)5] M Oe[-(m+1)5,-ms]| » W t+0e[(k-m-1)5,(k+1-m)5] I

| #

X° t—s|HI.

X! - X0,

((5)+ 0 [ (k—m-1)5.(k-m)5]. xﬂw[

X° (t+6’)—X‘9(t(5)+¢9)|2}

2 N-1
<E sup
© ] |:Zm_0 He[—(nﬂl)&,—mb‘]

t T (s)

<N max E{ sup

0&[—(m+1)(5,—m(5‘]

Xg(t+6)—X€(t(5)+9)|2}

AT SERGER 3.3 (ENT, BATRTAEY J (1,m,8) < 8.
BRI, FATHR UR =FpiE i
BUL1: Y m<k-18, R Holder A%, 512 3.1, FAMHDFMMH2), FEIEFHC, 15
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Ik§+9f( X Yg)dr+_|::;f60'1(r,X€ (r—r))dB:{

|

m & ye —(m+1)8 . )
SC&E[f iﬂ ‘f VX,,Y,,) dr:|+CE|: S-(m+1)5 1(FX (r— T))dBrH }
t+0 ) . 2

+CELE[ ,fﬂ% ms]'[ (m+1)5 |(”X (r T))dBr :|

+ CE{ sup

O] ~(m+1)8,-m5 |

.[kb+(i+1)a l(r x* ( ))dBVH

|

2
) } <),

<C8+ Caz(“’)E{(l +A, (B ))2 ( o()

B2 Am>k-10F, HFKMEMHS), FAEEFHC 15

X (e+6)-x* (1(8)+ 0)[ =|e(e+6)-£(e(8)+0)[ <o

B0 3: Mm=k i, B Holder A%, ZAFMHDFMHR), FEIEFE C, 15

J(t,m,§)=E|: sup |X£(f+9)_X€(’6+‘9)|2}

Oe[~(m+1)5,-md |

gC52+CE{ sup |X«s(z+0)—){5 (1(5)+g)|2 I{HM}}

O ~(m+1)8,-m5
} + CE{ sup
Oe[~1,-k5]

J f(r,Xf,Yf)dr

<C52+CE{ sup j o-l(r X (r- r))dBH

Oe[-t,—k5]

]

<5,
v g, sup ED

te[O,T]

2
) JchSl 2,

EFE 3.3 34F,

S CHR[22] R E B 3.1 FISCHR[23] 513 3.10 MUAER, S F45ie

SER 3.4 FFAFHD~HS) AL, BANERe[0,T], FEIEFHC, 13
sup E[ Y’ JSC.

tef0,7]
Step2: R SCHRIO), FRAEHBERBILE (X777 )eCxC, FXIKN [0,7] #4708, &AK K
fﬁﬂw:%q wTR Y, ABEMVHEY, =Y, =neC, *tre[ks,min{(k+1)5,T}], k>0JFHL
Jite

74 (s) =7 (k6)+— j (X577 (5),7% (s - r) j 05 (X657 (5),7° (s = 7)) am,,
Forh Xz, RUYE 43 BUATE kS B (B A A BRI . 4 |- | For IS m s, I L e[0.7] 0, %
TR X7 e
=&+ f(s(6), X5, 7 )ds + [ o (s, X7 (s—7))dB/ (22)

i s(5) = H(s SORALT 8 s A0 ELEE B BURIE 090 A1
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Y£ _)’}ti:

t

5
2 _ _ /j‘—‘
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sup E[

te[O,T]
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