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An Euler-Maruyama Method for Variable Fractional Stochastic
Differential Equations With Caputo Derivatives
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Abstract: A Euler-Maruyama (EM) method was constructed to solve a class of variable fractional stochastic
differential equations with Caputo derivatives. Firstly, the well-posedness of the equation was proved. Then,
the corresponding EM method was derived in detail, and the strong convergence of the method was analyzed.
By means of the continuous form of the EM method, its strong convergence order was proved to be 8 - 0.5,
where B is the order of the Caputo derivative and 0.5< 8 <1. Numerical experiments verify the correctness of the
theoretical results.
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Table 1  Errors and convergence orders of the EM method for3 = 0.9

a; =02, a, = 0.6 a; = 0.6, a, =02

" error e, convergence order n,, error e, convergence order n,,
1/32 0.180 197 - 0.180 329 -
1/64 0.135 958 0.406 0.135 998 0.407
1/128 0.101 704 0.419 0.101 716 0.419
1/256 0.076 984 0.402 0.076 986 0.402

M1 LI B 2D b )N, HASUE AR A R 22 e AN B N, HLH EM J7 i st 7 8 -

0.5 = 0.4, X552 M 4 ZEIBAHLT.
IRJG % Caputo 735U EIBT B = 0.8, THR-RZEFEUN WL 3% 2.
£2 B = 0.8H,EM FkiliRzE 580
Table 2 Errors and convergence orders of the EM method for8 = 0.8

o, =02, a, =05 a; =05, a, =02

" error e, convergence order n,, error e, convergence order n,,
1/32 0.251 476 - 0.251 654 -
1/64 0.202 993 0.310 0.203 053 0.310
1/128 0.162 630 0.320 0.162 650 0.320
1/256 0.131 342 0.308 0.131 333 0.309

MG 2 ATLUA L BEE AP b )N, HACI AR ) 1R 22 A S8 st N, HLH EM 5 125 YU S B4 1 B

- 0.5=0.3, 58 4 WE5SHST, Ui T BB 4 G518 IERRPE.
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Table 3 Errors and convergence orders of the EM method for8 = 0.7
a, =01, a, =05 a, =05, a, = 0.1
" error e, convergence order n,, error e, convergence order n,
1/32 0.343 325 - 0.343 776 -
1/64 0.296 312 0.212 0.296 487 0.214
17128 0.254 176 0.221 0.254 244 0.222
1/256 0.218 904 0.216 0.223 625 0.185

2 3 AT LLAEH, EM 5 S EEE T B — 0.5 = 0.2, FRREGIE T @B 4 458 10 IE T E.
5 M 7k

ARSCHE SEIE T 28 B BERLIRG 3 7 Rk 02 s 1, Al 3 10 EM D595 SRR IEIA T EM 59k 1 3 i
SE IR RS B - 0.5 a3 AUBESC IR T % EM J5 LT HE A S JF ik T HBE
IR A R B IE B (B AT — 3R A , A SCER T EM D535 B BEAE IAr HE S nl LAF Ji 3] ) & 1 A4 728 73 Ko AL
Tl Jr .
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