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Abstract

The ill-posed nature of the inverse problem includes both the ill-posed nature of the problem it-
self and the ill-posed nature of the numerical algorithm. In this paper, we consider the
ill-posedness of the inverse problem of one-dimensional Boussinesq equation, namely, the uni-
queness of the solution. This paper points out the correct way to deal with the additional condi-
tions when solving the inverse problem, and constructs four relatively simple examples, which are
used not only to illustrate the unfitness of the inverse problem, but also to carry out subsequent
numerical simulation calculation with the help of these four examples.
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AT 1 R A A 0 7 2 R 1] SR A B
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A T— % Fl— 4k Boussinesq F LKA IR T AGEEI W, &R AP, TR

%=%{k(x)h(x,t)%}+f(x,t)

h(0,¢) =g (1),h(L1)=g, (1) (1)
h(x,O) =g (x)

1<x<1,0<¢<1

RO f(0,0) ANBIREE: ke (x) RHE AT IB KRR — B8, — IR B R, 1E1950
T, V535 ROk (x) (X A AR A, R ARSI, k(x) R B RS, AR
EASLTIALI3]. AR R 77 R R RIRBA T T LA, A0 &, kg, g, f R L0 ELYG S M 2 1
00 2 L O 74 L — . G () B 38 L I R 4] [5].
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2. —4t Boussinesq FER BN EEMLFIAE
2.1. S£fil—

A AE L — 4 Boussinesq TRV, fEASHIARFE, FOM g (x). (1), & ()M
SAER . T B R R I53E RO B (o) SRR 2 505 B8 () 5 BB P LA 72 e )
BRRIE S . SCHRTATIR BN B(x,1) = @, (x) o AT AR 10 RS 2 10, S MO0 B0 b
KRB & (x) = 1420+ 307, h(or) = (x+0)e) o HFTCALAC N AT RER AT AT LA 5041 1
BRI £ 46 SR A
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B Q@) SR AFARANR(), FAF 2N A I FRIA
fxt)=—e" (60 —12u+3)x" +e ™ (2u” +2u-2)x+e™ (2u—1)+e (1-u)

Forbtu=xrt, FEHRLARIE LR PSR AR R 1 K (x) R A (x,0) HOSCAAR.
RANEE L : ZERIIIN AR h(x,1) =@, (x) 5, XS B R S RE R ? B, &
RIS R T . EIESE R B A (xt) o B 9T AR KB HLk (x) BB B IR R I 2t

[hg—ijk'(x)Jr(%[hg—znk(x) =2 ren) 3)

TERG R EMRAATIT, HARRRE K (o) — e A — 1, B 1] RER AR 1 3d e MEB B R . (B3
TERRE, EATTRISCHRT, X — RS2 BISGUE,  HH R S5 0] A SR A1 R £ 18 Jm =058 1) B m 24
REAT I L A STk 2 T DA B FL AU I A R, Sb bR k () (0 BB U 1 R, i 2 T
POt TSR, RN, SEERE SRR B 1RO IR .

SETCBEI], b2 R R BRI A S S R R P, R R L A (x,) A ETE R, R
ok (x) PRAHEN . FHLE, 4 h(x,0)=(x+1)e™ ) fUN Boussinesq 72, 1h g i iR MiA %L T
t MEZTRRE, BE) k(x) W20 =ANENIR T, Hoh 0O RS B FEBON R S, iR
ﬂéﬁ:

k'(x)—Zk(x)sz—6x2 4)

WA ke (x) = 14+ 20436 + Ce™ , Forb C AT SR, HHEE T k(x), LA E Lk
WM IR AN, AL T, AR ST LA K (0) =K, -

2.2, Efl=
FESTHR[A]HIR G Y T — DS HERRIH], AT AE A HBUE

9 (x) =(x—x2 +1)e*x
g (l‘) =
(%)
g, (t) —e ¥
D, (x) = (x —x? )e’lﬁ’f Lo
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m%xmmxhwmrﬁlﬁﬁ@ﬁhuﬁ S BRI S5 h(x, ) BORIRRE, AEIICRS2 %
HisE) A (x.t) BB 52 9

h(x,t) = (X—x2 )e*xft peY

P AT HERR
% =x(x—1)e") —2¢ )
h%—— (e —xt ) (e - a7 +3x 1) (6)
Zﬁ (h%j =e Y (e —x° +3x—1)2 re (e’t +x—x2)(e’t -x° +5x—4)

1 2 3) A (6) FATHT eSS
f(xt)=e™" ((x2 —x)+e” (—3 +9x—16x% +8x° —x4)+ e (5 —8x+2x2)—e’3’)
¥ R FIBXAN Boussinesq 7H2, TG T BT ™ REL 195 k(x) LR 77
PN RN k' (x) -2k (x) =", AR k(x) =" +Ce™, Hrh C NERLHEL.
2.3. Efl=
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WARE I TTRE
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g (1)=¢" (8)

AR e (x) 196 AL TR 20 O R T A
ke(x)=1+2x+3x" + Ce™* )
ot C AR AL
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hy(t)=[f(r)de (11)

BARIX HIBE RBORE b (x) PTHUT R IR, ) B ARA7 AR ANE —, BB A e, B
DA FLBEAT BUE KA RO A AR T e
TR, ATIRAT, PHL R (¢)=c (x+1) B RO LR B B, T Ay (1) =cot WA N
¢c, (x+1):(c]cz)z(x+l)t2k'+(c]cz)2t2k+f(x,t) s B — 0, R E e, =1, W oA 1R 7
x+1=(x+ 1)k + 2k + f(x,1) -
B R (x+ 1)K + k=K (x) . WA
1
k(x)_m K (x)dx (12)
T h(xt)=(x+1) 0 f ()= +1=K (x) . BRSS9, B2 k(x)=(14x)
f(x,t):x+l—3(x+l)ztzo
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