FAE S

1. Z#E##1: An Introduction of Mathmatical Theory of Inverse Problem (i
=), Kirsch;

2. Sl i)

@ WKL WER u(r,y.2) = [[] (ot s,
K p(&m, Q)

o m=a?Ty 4 f@t) zeR
(b) AL T TR SRl MR Ve ST R ,
“|t —0 = ¢()
BRI R u(z, ) = e [* gle)e ST deyl o 1[4 LD it ar,
R ¢(x) = u(z,0);
3. i&EEM (well-posedness): 1% X, Y B H, HEF+ K : X =Y, Kz =y
RN T8 R R i o 6 A
@ FaEME: MNPy e Y, B0 re X e Ko =y
b) ME—: Mgy e Y, 22H P2 e X, e Kr =y,
(© FEME: » BEEAKHT v B {z.} C X, lim Kz, = Kz,
Ty, — T

4 AIEETE (ll-posedness): ANH AL TG EVEAAT, WK

5. W X,Y BIYEaR, i EET K X - Y, IdEER A (K) ={zc
X i Ka = 0} #72 FRAROES dim <X = o0, 1l Ha,} € X 1

(@ H§5H, K RICH;
6. NIEAE A2 -

(@) (D 45—k Fredholm B 7 4 [1 K (2,0 Z(1)dt = u(x),
z € [e,d). Bl u(z) 3k Z(1). Erp et K (z,t) 15 [e,d] x [a,b]
e

VAT 24 () 12wy (z) BAE #3E Za(t) = Z4(t) + N sinwt,




58 ug(2) = [V K (x,t) Zo(t)dt= [ K(x,t) [Z1(t) + N sinwt] dt=
ui(zr) + N fab K (z,t) sinwtdt;
FHE N, 4 w — 0o 89K, M H Riemann-Lebesgue 5| Hi:
K K (z,t) #5, M [0 K (2,t) sinwtdt — 0 7553
/I
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([ () —us ()| |2 = HN [P K (z,0) sinwtdt‘ ]22 IN| {fj [ij(x, ) smwtdt} ’ dx} —
0,

181121 (£)—Zo (1) 2= |N| {fj sin2 wtdt}EZ |N|\/b—7a — L (sin2bhw — smzaw):w\\/

Bw = o0 /KN — Z2(b)]]2 — |N|\/§ A
uy = ur, (B Zy -+ Zy;
120 = 20l = ma, N sinot|= N
R A wo MHXTASHH{EL wa AFAETES/ NI BRZE, (H S R)
HIRRRY IR Z A —E TR 70N
Au(z,y) =0 —oo <z <400

u(w,0) = fle) 20| =

(b) (IE[AJA) — 4k Laplace J5RERY Cauchy [l X5 )8l {

Her f(z), o(z) B 3K u(z,y):
Bf (1) = 0,01 (2) = 222 (a > 0), W uy (2, y) = & sinaz-
sinh ay % ARG
B foz) = 0, pa(2) = 0, M uz(z,y) = 0;
W [f1(x) = fa(@)lle = 0, ller(z) — $a(@)]|oc=

102 | 1 [[uy (@) (@) o= sup | & sin @z - sinh ay| =
z,y

6712 sinhay(X4 a > 0 899K a — oo, IZVEEUEENL);
© (R AU UR (CT) [RIEE: CANSTZeHR By 1, G2k 22

BRIMHR S R A N 6, BFHERE ESEAL N v 4
LU FT BRI T EL v, AL A p, W dI = —ypIdu(fifH
InI(u) = —v [ p(x,y)dw). FEIREIZHNSH RNFERN s M
AR se'® 4+ wie'®, WARGSRE K In 1 (u) = —y [) p(se' +
wie')du. SREBLEEE AT p;

SE M Radon 254 Rp = [ p(sei® + uie)du;

BE p FEFXSFRA p(r), SHE (2, 0), WAER ST 25 22

v(z) :=InI(c0) = =27 [ p(Va? + u?)du,

sup
z€R
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r? = 2?4+ u? M o(z) = —27fR Ja—=p(r)dr,
Her R — oo RALMNRAIZL;
@ (ZIED B A SRR IR y(t) = [y x(s)ds Al y(1), K
z(t) = y'(t);
%t (t) EBRSH y(t) + Osin fo, XERLIMR 2(t) = o/(1) +
%Cosé%
ZEK: X Y,

B K : C[0,1] — C[0,1] H y(0) = 0, 1 ||y, —

o= 5 — 5, . )=
y2|| trn[gx |§sin & | = 6, || —a2| rél[g)i] |3 cos & |
5+ BRI T RRANIE

EKK : C10,1] = Y :={y € C'[a,b], Ey(0) = 0},

W lylly = max|y/]. llyr = gelly = max |5 cos | =

Rl A W S G
7. BB T EM: X J = [a.b], H K(s,t) 1€ [a,b] _EiZ&Ess, W (TX)(s) =
JYK (s, )X (t)dt FiE LT K - J — J 2%ET

8. BINHIIRZE: X T [ a(s)ds = y(t). t € [0,1]. 2 € C[0, 1];

CAl y(t) Byl < E. SEFRMMMER §(t), R 2(t) =
y(t) —g(t):
2 2(0) = 2/(0) =0 H z’(t) L AR 19&5’5 [12]]00 < 0;
P le(t) — &t 12/ (1) Pds|=
5 22/(s)2" (s)ds< 4E fO s)ds= 4Ez(t);
g |o — 22 < A4ES, il ||z — =’L“||oo < 2VE§;

9. VEHETS: CHMZMEARE T K X — Y, Banach &A] X, Y, 725
H] X1 C X, @M Xy ERTEECN || - 1 X ERTEECY || - || & Vo €
X1,3¢ > 0, s.t|z|| < ]|y, WFR || - [l 2 |- || ESRITEEL

(@) 305 XFiRZE o, FARNIIMME M SHC LR E 12 F(O, E, ||-|1h1) :=
sup{||z||; : ||Kz|| <4, ||z|i < E}. %6 =0, F —0;
(b) TR || - [ AR 1- 08

10 53 K+ X — Y%Zﬂ%ﬁl‘%‘é? H dim 7 = oo, MIAFAE ¢, 0o, fil
13 V6 € (0,00), F(6, E, [ - [l1) >
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14.

15.

L A7 S 4fE (singular value decomposition): 3 K : X — YV 2&&

7, X, Y 2 Hilbert 23 [f], IRy QLA HK™ - Y — X, Heprp, >
pe = pis... > 052 K BYRF5R0E, MIAFAERRIEIE S R {7} C X, {y;} C Y.
B Kz = wyy, Ky =wjzyj € J, He = a0+ Y (x,25)z), Ko =

jeJ
Z “j(%xj)yf PR (Uj7$j7yj) K fER A
jeJ

M F(8,E,||2'||2) < VOE, F(0,E,||z"||12) < 65 E3;
K - X —» Y BEMEE T X,Y 2 Hilbert Z5[0], K A ME
W, i K Y — X, )
@ # Xy = K*(Y), ||| :== [|(K*) " ||y, 2 € Xy, W
LF,E,|-|L) < VIE;
ii. fF1E 0 — 0, ffif5 F(0n, B, || - [|1) = Vo E;
b) # Xy == K~ (K*K) 'z||x,z € X, II:
i F(8,B,]|-|l2) < §5E3;
i 30, = 0,84 F(6,, B, || - ||]2) = 01 E3;

ou(x,t) _ 8211,(9;,1&) 0’ ,t 0
T o #ElOTh =0 it u(e, ) =
u(0,t) = u(m,t) =0 u(z,0) =uo(x)

et sin (nx) fo uo(y) sin(ny)dy:= Z a, - et sin(nx), Hh

1 n=1

% y) sin(ny)dy. B u(x, T), W3R w(z,7),7 < T;
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et sin(na) sin(ny);

Jo u
TS u(z, t) = 2 [ K (2, y)uo(y)dy. K K (z,y) =
#r€(0,T), W F(©,E,||-[l1) < B'"747;
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IR AR N () = {*j
3
Y|z, y € H*(0,1);
y(t +h) =y(t) £y (Oh+ [Tt £ h - s)y"(s)ds:
Lt e (0,3) M,

N(t)—y t)—%f (t+h—s)y"(s)ds, % T = t+h—s,
N N(t) — t:hfo "(t+ h —7)7dT]



B2 LEING) — o/ (OPde =f2 [Py - yrdr -
foh sy (t+h—s)dsdt= foh foh s [%dt} drds<

1 1
S y~<t+h4)2dt] :

h h h h
fo fo TsdTds— T= [fo fo TSdeS} ||y”||iz(0’%):
|:f02 y”(t-‘rh—‘rs)dt]
4
B sy B

152 foé |N(t)—y’(t)|2dt <= ||yHHL2(0,%)‘hI§ 1 Eh;
Vs 1 2
B2 [, IN@) =y (O)Pdt <= ly" 120,31, B,



