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a Class of Stochastic Differential Equations
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Abstract: The random source inverse method and properties for a class of stochastic differential equations
driven by the fractional Brownian motion with Hurst index #  (0,1). This problem can be obtained from the
transform of many stochastic models and is a widely followed problem. For the direct problem, the mild solu-
tion to the equation was obtained by means of constant variation, and according to the statistical properties of
the mild solution, the well-posedness of the direct problem was discussed. For the inverse problem, some sta-
tistics of the random source term were determined from the random data at the final moment, to prove the u-
niqueness of the inverse problem, and the stability of the inverse problem with a(x) in different ranges was dis-

cussed.
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TR # i £ ([ e as ) ) .
BHFA1 M H e (0,1/2) B,
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0 T
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MKy (u,7) WEEXTHMK(T,7) 5 0K,(u,7)/du BIKTF 0 HIiES: i A—@EFHE—" ¢, (x) >0, A

E (f,re_“(xwv_”dBH(T) )2 =c(x) > 0.

0

Ma(x) < OBF, e @™ KTF s JEBIRAY, FTLL(d/ds) e ™7 < 0, AT
aKH(u“’T)

T
KH( T’T>e*a(x)(T*T) + f <e*u(x)(T*u) _ e*u(x)(T*T) ) du -
T Ju

T
limgi,0+{KH< T’T)e*a(x)(T*T) + J (e*a(x)(T*u) _ e*a(x)(T*T) ) ;
T+e u
M H A, w0

u =

- T - . 0K, (u,7)
K, ( T,r)e (D +j (=T _ ga)(T-7) ) w7,
Tte au

T d
I:e—a(x)(T—r) _ e—a(x)(T—(T+€))JKH(T + S,T) + KH(LL,T> _j die—a(x)(T—u)KH(u’,T>du.
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e U LF s B, H K,(u,7) > 0, A%
"
T 2 T
E([ e aB"(r) ) = [ Ki(u,r)dr =¢, > 0.
0 0
EH2 Y H=1/20H It FHEAXGS)ATH: Y a(x) =008, f
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E (f e "I AR (1) ) = e IT=¢,(x) > 0.
0
Ma(x) < 0N, H
E (fre'““‘”'”dB”(r) )2 >7 >0
0
B3 MUHe (1/2,1) B A
T 2 T T
E (J‘Oe—u(x)(T—T) dBH(T) ) - aHfofoe—a(x)(T—T)e—a(x)('/'—u) | T -u | 2H—2deu .
Ma(x) =0, H
T 2 T T
E ( —a(x)(T-7) dBH > 17211(x)T I _ | 2H72d d .
Je (1) ) age fofo T -u Tdu

0

EER3) A

r —a(x)(T-1) H 2 TZH -2a(x)T
E(JOC ’ dB (T) ) = aHH(T_l)e ’ =c3(x) > 0.
Malx) <0, BUAE
TZH

T 2
E (f e ‘IR (7) ) = a, 0.

0 HQH-1)
25 AT AT A BT

K, (u
78 nle,7) du}.

(17)
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BHE2 #Ho(x),¢(x) e LX(D) H 14|l 2 #0,h(x) =hy > 0,h(x) € L7(0,T) WP ¢ (x)

5y (x) fEH u(x,T,0) BRI ZME—E.
32 WEMSH

BRI REAE B2 i ST AR 25 5 TR AR )2 B LT, SR 0 B IR TRl AE A 2 AN A8 B A/ N i

S @ (x) 5 92 (x) BRIRRSEME ST a(x) > 0 BFAYFRSETE.
—Jr i, JATH

e oo 1
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0

0

— a7 1
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T H e (0,1/72), B A
1, 0<T-7< ! .
eI < 1 o (20)
—_—, Tr-+ >
a(x)(T— T) «/a(x)
A
T-1/ Va(x) T T 241 ‘
]1(T> = (f +f )[) (T - T)QH—le—Za(x)(T—ﬂdT :JII(T) + J12(T> .
0 71/ Va(x) T
RAE(20) 515
J.(T) < J‘Til/mTZII—ITI—ZH(T_7_)211—1 1 dr <
! 0 2a(x) (T - 7)
1 1-2H 1 T-1/ va(x)
T T - T - W2 < .
( /a(x)j Za(x)‘[o ( T) T a11+1/2(x>
JFH
T
Ty < 721 -2 T - 21 e < .
Ja(T) | - =
At
1 1 1
T < + = .
Jl( ) a11+1/2(x) a” x) a”(x)
LAk,
T-1/ Va(x) T-1/ Va(x) 2
I(T) < f oo (j uH—z/z(u _ T)Hfl/zdu) o 200 (T-7) g0y
0 T
-1/ Va(a) T 2
J' o2 (f uH—S/Z(u _ T)H—I/Zdu) o 2000 (T=7) g0 |
0 -1/ Va(x)
’ T B T _ H-1/2 ? _
T u (u—-1) du | d7 =
T-1/ va(x) T
Ju(T) + Jp(T) + Ju(T) .
PR H 1, A
T-1/ Va(x) 1 1 2H-17 2
T < (ST N S ) W I dr <
L =] a(x)(T—ﬂ[T [ W(mj } "
- a(x 2H
JT 1 /alz) 1-2H,4H-2 1 dr < IZ .
0 a(x)(1/ Va(x)) a’"(x)

FHIUEA 5 |28 1 AR 7505, A1 21

T-1/ Va(x) 1 T = (H-1/2
< e 2H-2
Ju(T) fo a(x)(T-1) T [L_]/Wu {2( n

1 T-1/ Va(x) 1211( * {H - 1/2] .
DY (- 1) x
a(x)(1/ W)JO n=0 n

(T -1/ W)ZH—I—n _ RH-1-n ) 2dT _
n+1-2H T =

o)

dl/2<x) 0

)RR, A5 B 1,4

n=0 n n+1-2H

T-1/Va(x) o _ _ a(x 2H-1
1 f ()Tl_zH[z(H 1/2)(_1),1(T 1/ Va(x))
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I SJT 1/@(7 T + T dr = J'T 1/JU(T dr = a”?(x) ’
FrPL X L(T) , FATTA
72
T = ——.
JZ( ) al/z(x)
i\
T-u —a(x)s H-1/2 2
J.(T) = J[HT _ea(x> ( ] (u=7)"du | dr <
H-1/2 ) R+
— - )24 dr = .
J0 [fra(x)(T) (=) u] T a’(x)
At
1 1 1 _ 1

E Te—a(x)(T—T)dBH 2 = = .
(fo (7) ) a(x) +a1/2(x) +a2(x) a(x)
XT%H_l/z FIH Tto ZF 2 ft(ﬁ#{f H a(x) > 1/T° A5

—a(x) (T-1 H _ "t (1 = - r

ST H e (1/2,1), FIAR(6) IFEERME T (20) B ALK 4 4345, BB 545 A5 FI AL 112X
(20) BEATHS BT LA

T 2
E (J e IR (1) ) =
0

T-1/va(x) T-1/vVa(x) T-1/va(x) (T T T-1/ va(x)
UL
0 0 0 T-1/ va(x) T-1/Va(x) ~ 0

T T
J J )e—a(x)(T—u,)e—a(x)(T—T) | w-T | 2H—2dud7_ - ]V'1 + N2 + N3 + N4,
T-1/Va(x) ~ T-1/ va(x)

Hrp
T-1/va(x) (T-1/Va(x) 1 1
N, < lu =712 dudr <
! fo fo a()(T-w) a(x)(T-7) T war
2 T-1/ Va(x) (T-1/ Va(x) e _ T
a(x)Jo f (u—-1) dud7~a(x).
i TR
T-1/ Va(x) 1 T211—1
N, =N, < —  (u-1)"dudr = )
f L_Vmamw—f)(” )7 dudr = oS
FRIEAG 0 (20) A TP {EE BT R0, fFfEa e (T -1/ Va(x),T), A
T T
N4$f f lu—7 1" ?dudr =
T-1/va(x) ° T-1/vVa(x)
T
L d-ri¥dr < L
Va(x) v /aty a’(x)

S
1 1 1
+ = .
a(x) a'(x)  a"(x)
B2 450 <a(x) <1/T, 4 He (0,1/2) B, A5 (4) XK, (T,7) ji?o,jﬁf%@”ﬁﬁf(” -
)" du A S, THA AT A

T 2
E (J efu(x)(Tfr)dBH(T) ) —
0

E (fre'“(”)(T'T)dBH(T) )2 =<
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T Peu () H-172 2
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-~ —a(x) T

s

JT|:KH(T,T)6"<X>(T7) +
0
2

T r w2
jo {KH( T,7)e " +f Tzel/TCH(Tj (u - T)Hmdu} dr =¢, > 0.
XHFH =172, FIH o FHEAR(5) 515
T 2 T
E (f e "I AR (1) ) = joe_za(x)(T_T)dT =Te " =¢, > 0.

0

XFH e (1/2,1), MIHA(6) IF AT B THE Al 14
E (JT()*IL(JZ)(T*T) dB”(’T) )2 >« 672/TJ'TJT | u-T | 21]72dud7_ —
0 ’ A 0-0

ZaHe_Z/TJTf T(T - u)ZH_zdudT = 7(111 e_Z/TTZH = Cq > 0.
0~ u H(2H - 1)
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