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Abstract: Reaction-diffusion equations are widely used in the modeling of many physical, chemical and biological pro-
cesses. This paper investigates simultaneous inversion of the reaction coefficient and source term for a one-dimensional
reaction-diffusion equation based on boundary control and boundary observation. To begin with, by virtue of the unique-
ness of the Dirichlet series representation and inverse spectral theory, it is shown that the reaction coefficient and source
term can be uniquely determined from the boundary observation by designing a switch on/off boundary control. Next, a
stable numerical algorithm is proposed for the simultaneous reconstruction of the reaction coefficient and source term by
combining the matrix pencil method and optimal perturbation regularization technique. Finally, the effectiveness of the
identification algorithm is verified by a numerical example.
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<ty <o <thy, =T, B ED W/ FIEUERE
B

€ WNEEA T FHA B [ B q

(Oat;a )]5!13'? 1=1,2,--+, Ny,
Hr bk, BINHERED = (dij) Nywn, FoH

1
dU_ [ (Ovtm((hv"'7Qj+'r,"';QN))_
w<o,ti;q>],
DA [
W = (@(0,t;7) @(0,th;q) -+ @(0,y,:7))",

Y =(gty) g(ts) - gth,)",
FRAE SCHR[21, /2 EE2.11], B/ME IR R (39) AT e 4kt
N IERUT SRR M
(ol + D' D)é; = DT(Y —W).
BT BR AR, "R s m)
6;= (ol + D"D)"'DY(Y —W).  (40)

BE = et £ A /@ AV £5 G Sy U AR I E e
WL — A B R, AR, 13 Bt 2 50
QIS RS EN SR A (33) PR
AR () AR
4.3 HERYEDH

FEFRRTF B S N IR EUS, TR AR T —1)
PRI I ). R THAR L S My (2), t € [T1, To)
SKHRRIEIND (). 24t € [Ty, To)i, REQ)ATEN

Wi = Wep — Gre(T)w +b(z), 0 <z < 1,
T, <t < Ty,

—w;(0,1) =0,

w(l,t) =0,

w(z,0) =0, 0<z<1,

Yout (t) = w(0,1), t € [T, Ty),

Hrbgre () AN 5 Bl g (o) A THEL FIRERT, 0T
TR T S T8 R A, AT STk R A 2 R O vk R Ak
BRR0-221 b, ASCA R Y e L sl 1E WAL S il i
SRAFAT DA TR RER A -

min [ (0,1 g D) — e (D] + b3,

SOOI AR RS 4.2775 58 2840, Wi us 4y
5 HEME

(EEESZIINRIES VA

g(z)=14e7" b(z) =2 —x + xsin(2x),
%E@%;’ﬂm =0.1,T5 = 0.5,T3 = 1, LR YT K
S|

) = 0, t €[0,0.5),
TN e (0.5, 1].
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q () FJEIb ().

ARG b, AR AT 2 R AT LI E Y
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3z -1
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53 — 3z 352 — 3022 + 3
P3(5U):T7 Py(x) = 3 .

153X Ff 3% 5E (1) 2 0l X 22 [0 W5 = span{ Py, Py, -,
Py, RS BONEIA a0 S U

dla) = % 6Py (a), ba) ~ 3 b (a),

PEEUIEE%EARG = (1,0,0,0,0), 5° = (2,0,0,0, 0),
BUER KT = 0.001, 77 E 45 B anE 1 A1 E2.
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Fig. 1 The reaction coefficient ¢(x)
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Fig. 2 The source term b(z)
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