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verify the effectiveness of this method.

Abstract: The backward problem of space-fractional diffusion equations with perturbed diffusion coefficients
time. Given the severe ill-posedness of this problem, an iterative regularization method was proposed to tackle

and perturbed final data was considered. The initial data were recovered from the measured data at the final
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it. The convergence error estimate between the exact and approximate solutions was obtained under the as-
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sumption of an a-priori bound on the exact solution. Finally, several numerical simulations were conducted to
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(©) (d)

BT RO AN 22K 19 26 I
Fig. 1 Exact solutions and regularized solutions with different noise levels
FEFR 1 FRATA I T ARRRRZKFET w(x,r) BAXHRZEMAXHRZENE 1 bl I B E P
RHq (1) FEE g () AYTRZEHTE IR ARG S 4G H IR 22K €, e, BN, HaXTR 2 e (1) #/N X 5 R4S
IR 2 AT ¢ = 0.9 BT F B PhahEds e S5k k Z B R FR 2 il LA 1, %48
Ak SRnihH T B AR 22K € BYBUEA ¢, RIFASH R T B Bk, XTI (R AR 8 b ksl s S 3hiR 2% e il
KAk D X H5RATH IS S R —SAE R 3 b, %SGR 8 ] Fhal (10) $ 2f Z it Tikhonov 1F N4k
J5: (TRM) FASSCE5 H Bk ARE L 5 2 (IRM) ZE4R 37K F- € = 107,107 F#FAT H# TRM SR BUGEIfL 2
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Fig. 2 Comparison of exact solutions and regularized solutions at different moments
F1 OAFERZEARET u(x,e) WA IREMLAITRZE (o = 0.6)
Table 1 Relative and absolute errors corresponding to different noise levels (a = 0.6)
€ = 107" € =0 € =0 € = 107" € = 107" € = 107"
t
e, (1) e(1) e, (1) e(1) e, (1) e(1)
0.9 0.017 0 0.032 5 0.023 8 0.045 4 0.024 8 0.047 4
0.5 0.076 9 0.062 8 0.074 3 0.068 8 0.093 5 0.076 4
0.3 0.114 0 0.087 3 0.109 8 0.084 6 0.137 3 0.096 0
€ =107 € =0 € =0 €, = 1072 € = 1072 € = 1072
t
e (1) e, (1) e (1) e,(t) e (1) e,(t)
0.9 0.007 5 0.014 3 0.007 3 0.014 0 0.007 8 0.0150
0.5 0.041 6 0.034 0 0.035 5 0.029 0 0.044 8 0.036 6
0.3 0.078 9 0.051 4 0.068 7 0.044 7 0.083 1 0.054 2
F2 1= 09MWZT B, e FEALE L ZHMRHR
Table 2 Relationships between B, € and iterative step number k at time¢ = 0.9
B =0.1 B =05 B =1
k(e = 1071) 68 15 7
k(e = 107%) 418 126 18
k(e = 107%) 549 193 56
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% 3 Tikhonov IENMIET5 ¥ (TRM) FRERIERIALTT % (IRM) F wlx,t) BIHIXHEZERLXIRE (a = 0.6)
Table 3 Relative and absolute errors of u(x,¢) under the TRM and IRM (a = 0.6)

=038 t =05 t =03
€ = 107" € =107 e, = 107! € = 1072 €, = 107! € = 1072
e, (1) 0.079 6 0.018 5 0.097 2 0.028 8 0.260 9 0.048 0
TR e (1) 0.108 4 0.025 1 0.115 8 0.027 3 0.168 9 0.0310
e, (1) 0.033 0 0.003 4 0.060 9 0.011 6 0.137 3 0.060 4
it e (1) 0.045 3 0.004 6 0.049 7 0.009 1 0.096 0 0.0357
4 45 B

ARICHE T — 280 PLah A8 Y™ HCR BORMPL 3 2 (B K00 1) 2 18] 23 K55 1O 5 S 1) 1 A 32 1) AL A,
AAE RN, A SCER T T — Rk ARE I A7 1200 B AT 15K A, I IE A2 B0 S 46 e £ AL e
LB B IEAAE R T A RS 1 e 22 ) )i 22 A B S0 R A B 1 1 IR T ik A 2 vk, 91 HL
P T IF ] ¢ RO 25 R AR Y BUR R (1) MIZEEAE g (x) BOTRZEARTEMA AN AY S 45 2R | RN 2E7K
SN SRR 3 S AR SO BB SR — B AR B S R A BRI I] ¢ A7 5GBS ¢ O T
AT RS 14 2 AT AR M (R B AR B ER 22 AT H AT B B IE R 5 ¢ BSCR 3T RAN TG 2 — 2B Al T
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