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TOM TAT: Bai todn xdc dinh hinh thi ciia mét vdt thé ma ti trong khdc vdi ti trong
ciia méi trudng xung quanh la mét bai todn co bdn trong Dia Vit Ly Ung Dung va nhiéu
phuong phdp da dwoc trién khai d€ xit Iy. Trong bai ndy, phuong phdp tuyén tinh héa trong xdp
xi cho truomg hop 2 chiéu dwgc trién khai trong trudng hop do luong gradien (i trong trén mdt.
Bai todn 1a khéng chinh va dugc chinh héa bdng phiong phdp momen.

Bai todn xdc dinh hinh thd cda mot vt thé Q trong 1ong trai dat cd ti trong khéc vdi t
'tro ng clia méi trudng xung quanh la mét bai todn cd s& trong Pia Vat Ly Ung Dung. Phudng
phap dugc diing thudng 12 phudng phap trong lyc. Trong phudng phdp nay, ngudi ta thudng
do di thudng trong luc tao nén bdi su khdc biét gitra ti trong cla vat thé so véi t trong cla
" méi trudng xung quanh. Mot phuong phép nita dya trén do ludng gradien trong luc (thay vi
di thudng ti trong). Trong bai nay, ching 161 xét trudng hop 2 chiéu khéng gian. Tinh duy
nhat cia bai todn da dudce chitng minh trong [1]. Bai todn tuy&n tinh héa da duge chinh héa
bing phuong phap Tikhonov trong [1]. Trong bai nay, chiing t6i s& chinh héa biing phudng
phdp momen [2].

Sau day, ching t6i m6 hinh trai d4t bing ni¥a mit phing (x z) z<H,v81 H>0.Goi p

"1a t trong twong d6i cia Q, nghia 12 hi¢u gitta ti trong cda Q va ti trong clia méi trudng
xung quanh. Gid dinh p =p(x)v6i moi (x,z) € Q.

Pat U =U (x,z)la th€ vi trong lyc sinh ra trong :
1 2 2
U(x,z)= %ip(ﬁ)ln[(x—ﬁ) +(z-¢) ]dv

Di thudng trong luc sinh ra trong Q Ia:

8U _ 1I p(€)(z-C)

1
6~ 2L (x-8) +(2-C) 3
va gradien sinh ra trén mat z=H :
8*U 1 5 H-C
S dv 2
o7 znip(é)ﬁé[( e c)J - ®

P& gi4n di vin dé, ching ta gia dinh:
Q:{(x,z):0<x<1,0<z<0(x)}

v6i 5:[0,1] > R,6(0)=c(1)=0 va o la C",
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Goi f, = f,(x) 1a gradien trong luc trfén mat z=H . Thi:
| p(E)(# -5 ()
2 (x—&) +(H-0(&))

Nay, véi M 16n va n21, ta ¢é khai trién:

pE)H-0(®) _  e(E)(H-o(8))
(M +n+E) +(H-0(8)) UJ+H+QY{H(?{°@QT]

M+n+g

dt =—2nf (x)= 1 (x) . | (3)

o (100 (1)

(M +n+§)2 (M +n+ §)4

_PE)(H -o(2))

3 4
(M +n+E) &
Chiing ta xét bai todn momen sau diy:
1
Ign ()0 (E)dE =1, w=13.... (5)
0
trong do:
9(€)=p(E)(H -o(2)) (6)
va
1
£.(8)= ; (7)
(xn i"E_,)
véi x, >M ,(x,) bichinva x, #x; Vi#j.
Chi ¥ 12 ham s6
1
(&)
h(x)=|—3% dE (8)
( ;[(x+§)2

12 ham gidi tich theo x véi x> M .

Néu h(x,)=0Vn=12,. thi A(x)=0Vx>M

Tit d6 ta suy rala ¢(£)=0, va bai todn momen ¢6 nhiéu nhat mot nghi¢m.

Ti€p theo chiing ta xét vdn dé xap xi bai todn momen (5). Trudc hét, bai todn 12 khéng
chinh. Chiing t6i s& dp dung phuong phdp chinh héa bing cach khai trién hitu han nhu da
trinh bay trong [2] va [3]. Trude hét, ho (g,) dugc truwe chudn (theo chudn L, (0,1)) theo
phuong phdp Gram-Schmidt, viéc nay c6 thé thye hién dude vi ho (g,) doc lap tuyén tinh
(theo nghia dai s6).

Qua viy, gid st tdn tai x,,...,x, sao cho:

13+

= SO . 0<E<l 9
(xni +£)2 (xnz +§)2 T+ (xn* +a)2 <E.» < ( )

Chiing ta chitng minh o, =0. Do thic trién giai tich, ta c6:

Vze(‘\{xq,...,x”k} (10
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T d6 suy ra:

a, =0 (1
Tuong wf ta ¢6 o, =0,...,0,, =0: mau thuin.
Vay ho (g,) 1a doc lap tuyén tinh, diéu phai chiing minh.

Go1 ((p ) 1a day trwc chudn x4y dung theo phuong phdp Gram-Schimidt dé (oot en day.
Chiing ta trién khai ¢ theo ((p ) Né&u bai todn momen (5) ¢d nghlem thi khat ow® oy hdi
(u t6i nghiém. Song thudng la bai todn v6 nghi€ém. Gi4 dinh 1a sai s6 giiv . ¢ & hai

=(p, ) (1a d kién do dudc) va v& thit hai chinh x4c p’ :(ui) nho hun ¢ -9 iheo nghia

nao d6, vi du theo chun 1) thi khai trién s& dugc ngirng lai § mot s N (&) thich niip:

N(g)

Z((p,(p") i12)

1
va sai s0 giita khai ri€n (12) va nghiém chinh xéc s& nhd hon n(e)>0 ma n(e) —> 0 khi
& — 0. Chi ti€t chitng minh doc gia ¢6 thé tham khéo [4]

IDENTIFICATION OF MASS ONHOMOGENEITY FROM
GRAVITY ANOMALIES & LINEARIZATION AND REGULARIZATIO!
BY MOMENT PROBLEMS

Dang Dinh Ang, Vo Thi Thanh Nhieu, Dinh Ngoc Thanh

ABSTRACT: The problem of identifying an object inside ol the carth Ty SERTC T

method is a fundamental problem in Applied Geophysics and is considered by e+ cdlcica
methods. In this paper, by using the gravity gradicnt data measurcd on the s ol i
earth, a two — dimensional problem is approximated by a lincar one. The Tatter el o s i

— posed and is regularized via moment problems.
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