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BIEN POI RADON : CHINH HOA BANG KHAI
TRIEN HUU HAN GIA TRI KY DI

Nguyé&n Vin Nhin
Trudng Pai Hoc Kinh T€
(Bai nhén ngay 29/07/1998)

TOM TAT: Bi&n d8i Radon 12 mdt bai todn khong chinh. Trong bai bdo nay, ching tdi chinh héa
bai todn biing cdch sit dung khai trién hitu han gié tri k¥ di. Sai s6 xdp xi va sai s0 dif ki¢n ciing
dugc ddnh gid .

Trudc tién, ta cin nhic lai mot s6 ki hiéu va mot s6 khdi niém c6 dung trong bai .
La(9?%) 12 tép cdc ham gid tri thyc binh phuong kha tich trén dia trdon don vi Pc R,
L,(Z,w) 12 tdp hdp cdc ham gié tri thuc g sao cho w2 g binh phuong kha tich trén Z,

trong d6 :

Z =SxR = {(8,5):0 € R?,|0|=1,5¢R}
w=(1-s2)!"2
Ta c6 La(Q%) va L, (Z,w™) 12 céc khong gian Hilbetr.
Cic chuin tuong dng k¢ hiéu1a |.|

Véi [ eL,(Q?), ta c6 bién déi Radon ciia f dugc dinh nghia nhu sau:

Rf ©s)= | f(x)ds,VseR, V0eS (1)
L(6,s)

trong dé:

L(0,s)={xeR: x0=5s} (2)

Ta c6 bi&n ddi Radon R 12 mdt todn ti¥ tuyén tinh lién tuc tf Ly(Q”) vao Ly(Z,w™") (xem [1],

trang 17 ). Do d6, todn ti lién hgp R cling tuyén tinh, lién tuc.

Ngoai ra R 12 todn tif compact.
Ta nhic lai riing mot hé k¥ di cda todn tif compact K tir khong gian Hilbetr H; vado khong

gian Hilbetr H 12 hé {u;, v; ;) trong d6 { A z’ } 1a tdp hdp cdc gid tri riéng gidm clia todn td tu

lién hop K'K , A= 0, {u;} 1a tép cdc vectd riéng truc chudn tuong vng, vj= A :i Ku;.

Ta cé:
Kf = Z M v 3)
J=0

Biéu dién nay cla todn ti K goi 12 khai trién gi4 tri k¥ di.
Bay gi0, ta xét phuong trinh todn td :
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Rf =g (4)

trong d6 geLy (Z,w™") 1a ham da bi€t, [ €L, (Q?) 12 ham cin tim.
Trudc hét, ta c6 k&t qua san day :

M#énh dé: Bai todn (4) 1a mgt bai todn khong chinh.
Chifng minh. Theo [1], trang 154, ta c6 :

f = Z z /l;;l(gﬂ Emi )fm! (5)

m=0 |l|lgm
trong d6 Z° chi tdng trén cdc s8 [ thda /+m chin.

1 :
gm(0,5) = = .W(S)Un(s)e'™".
= (cos @ ,sing )

S m(s,0)= 2" Py (s? )s'e''®

Up 12 cdc da thic Chebychev loai 2, Py, k=0,1.... 12 cdc da thic truc chudn trong
[0,1] v6i ham trong lugng t', va:

e ST
ﬂ?n ml — m+l (6)
Biy gi¥ n€u g bi nhiéu mot dai lugng c6 dang gy, nghia 12 :
g =g+ egm
Goi f* 14 nghiém suy r(TJng tudng ing véi g°, ta ¢6 :
m+1

If f'—‘a/?,,,, J_ —>% khim—>

Nhu thé todn ti nghich ddo suy rong Tg = f cda todn t& Radon R f= g khéng
bi chiin, do d6 khong lién tuc, nghia 1a khéng phu thudc 8n dinh theo dit kién ban diu g.

DE chinh héa bai todn, ta xdp xi nghiém bling chudi hitu han cda khai trién ky di.
Ta c6 cdc ddnh gid sai s& nhu sau:

Pinh Iy. Dit :

RHg: f" =i Z | /l;:(g’gn#)f;nl (7)

m=0 |{|gm

trong d6 n 12 s& nguyén dudng théa tinh chat :
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n=n(a)<%-—l$n+l (8)

Gia st feRange (R'R) va|g®- gl < . Khi dé, ta c6

< C\E 9

n

trong do6 :

fr=R,2%)

Chitng minh. Trudc hét, ta c6 :
=|Rg’~Rd=|R (¢ -3

an+l 10

< [R| l¢ -g<sw, o= e==—

n n

;L;fz,;: (g,g,,,,)lz < A7 g gm)
2w R
R (L |
= Az fa)
= A2 f)

vi f € Range (R*R) nén ton tai f, GLZ(Qz) sao cho :
R*Rf,=f

Suy ra:

N T | IR RSy S
2R R
A2\ A0
= Ao\t

Do dé:

ﬂ;i!lfn “'f'

I

NEata)

m
m=n+1 ]l
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< Z .Z/ﬁ,l(fo’fmf)r =

m=0 |l|gm

Suy ra: lf;r_f] < /1,,4,1:_\_/—”—_'7 (1)
T (10) va (11), ta dudc :
6' FH-

n n ?1

x/n+2 )
Vdi n=n(e) xdcdinhtrong (8 ) ta suy ra:

3 2J7r \/E(H )= cie

Pinh 1y chitng minh xong. 0O

n

Chii ¢¥:  Tirbat ding thic (12),ta thdy vdi €>0 cd dinh, khi n—ew

2-\/;1 . . gn +1
thi T?—JF-E——H) trong khi dé 2—\/;—% 0
Véicdchchon n phu thudc vao € nhutrong (8), ta c6:
khi e—>0 thi n(e)»ova f,° > f.

THE RADON TRANSFORM : REGULARIZE
BY TRUNCATED SINGULAR VALUE DECOMPOSITION
Nguyen Van Nhan

ABSTRACT: The Radon transform is an ill-posed problem. In this paper, we regularize it

by using truncated singular value decomposition. Approximation error and data error are given.
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