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91. Mi,de.u

, Jie9.4n \am d{ b6o chdn cdp dong ddt cuc daio m6i dia didm tren m6r vDng f-ann' tficj 
" "a" 

i?
jhrr:.:h.dlld thidt lap mor nam xdp *i tr,q, ,r,rre,(goild hdm dr bdo) :

M = f(x) =f(xt, ... , x.), x: = (xt, ... , x^) (l.l )

d*i (chdn cdp), "."fl'.hH: ffi'.il3,lfir,iJ,f"ffffirt:t
a ch{t _ dia vAt

*;d|iuttut s(n,o =s(y,o,,xrtl;:=sp (1 <r<M (r.4*)

<D6(/): = f.{erS1q,q;1=

= E{[n -,(€)]t(q,€)] _+ min (l.s)

. Bdi to6n cuc ti€iu phidm him (1.5) nif.s€ due
x6t deh rrong $2 du6ri dan-e mot bni ,"il*;;

N.eu"talaf the Cre rrl rung binh li. druyet ftjvong) crlaDLITIN

rlfirr.g = tn _,(0115<rr,6l

qo'=*iF,*, -rt^,*,r1sp -+ min (1.5*;

M =flE) =fl|,, ... , E), E: = (€r, ... , €_) (1.2)

en 6 dia
€ ld 4).
l'2) li:

e:=4-f(J (l-31

J
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cria gi6i tich hdi quy.

Trong trudng hqp sd b0 N nhfrng kdt qu6 quan
s6t (1.4) khA l6n so v6i n (it ra N > m+l) thi fi c6c
sd lieu (1.4), (1.4*) ta c6 thd thidt lf,p [2] hdm xdp
xi thu.c nghi€m (1.1) theo phuong ph6p binh
phuong tdi thidu (thong qua viQc u6c luong it nha't
rr+1 tham sd hdi quy, ndu x; (l 3 i < m) ld c6c bi€n
d6c l8p ; khi d6 phrii dr)ng c6c thuAt to6n th(ing k0,
nhu phAn tich thenh phdn chinh, dd lua chon nhffng
bidn a dOc lAp v6i nhau).

Tuy nhiOn, trong thuc ti€n ta kh6 c6 thd xem
ring c6c nhAn td dia chdt - dia v8t lf liOn quan ddn
ch{n cdp ld khong phu thuoc lan nhau, nha't la khi
mudn tdng cudng nhftng th0ng tin b(i sung cia cilc
yeu td ndy trong trudng hgp kh6 c6 ttrd thong k0
dudc mot sd lugng N dii l6n nhfng trAn ttOng dAlt

dd xua't hiOn trOn vtng D ; trong khi d6 sd luong zr
(nhiing.nhAn td li0n quan d€n chdn citp A l4i kh6
lon, chdng han hong [1] ngudi ta chon rn = 10, cdn
trong cOng trinh ndy ta chon m = 72 (xem53). Dd
kh6c phuc mAu thudn ndy, ta cdn phAn rd mO hinh
tinh toAn dd thidt l6p hdm xdp xi thuc nghiem (l.l)
ciia m bidn so thanh nhidu viOc rhidt lap hdm xdp xi
thuc nghiOm chi cria mot bidn sci [, 5] ; rrong d6
kh0ng doi h6i tinh dOc lAp cria m bidn sei n6i tr€n.

NOi dung cria viQc phan rd n6i ren ld dua vdo
nhfng phAn tich dinh tinh vd mit vat lf dd x6c
dinh cdc bidn x; (l < t < rn) vi bidu di6n him m
bi€nfix1, ..., x,) chua bidt duoi dang him hgp :

ngudi ta dd xay dqng ddy {9"(x), n > l) nhfing ldi
giii xdp xi cira bdi to6n ndy, trong d6

q" (x):

Nhung do c6c vecto hdrn (1.9) mang tinh ng6u
nhi0n, nOn ngudi ta chua chi ra duoc su hOi tu cria
c6c ldi giii xdp xi (t.S) vd ldi girii (1.8) [ l, 51.

Nhim khdc phuc nhilng kh6 kh5n ren, trong

$2 ta s6 srl dung mOt cOng cu manh hon phuong
ph6p dudng ddc nhdt ld phuong ph6p x{p xi ngau
nhien [7] dd lep nhfng ldi girii xdp xi (1.9). Day li
lf do chir ydu ldm cho nhfrng kdt qui du b6o trong
c0ng trinh niy chffi x6c hon trong [1] (xem $3) ;

vi rang ti su hOi tg theo trung binh phuong c$,a circ
d5y ldi giilix{p xi {<p"1x;, n>- 1\ (dang Robbins -
Monro) sE duoc dr)ng trong $2, ta c6 thd su dung
ket qui trong [4] dd xay dung thuat b6n lua chon
d5y con cira n6 hQi tu hdu khdp noi vd ldi girii
(1.8). Theo nghia d6 khii ni0m sai s0 n6i d€n trong
cOng trinh ndy li cuc dai cria sai sei ngiu nhiOn (sai ,

s0 tuy€t dd). Dey.khlng phii li "sai bd trung binh
phuong" [2], it c6 !' nghia khi sd luorg N nhfng
bo sd liOu quan s6t khOng lon (mic ddu bii to6n
dit ra ld lAp hdm xdp xi thuc nghi0m).

Dua vio m0 hinh tinh to6n nOu trong $2 vd
viQc xdc dinh nhiing nhAn to dia chdt - dia vAt l!
liOn quan de'n chan cdp cflng nhu c6c kdt quri thdng
ke (dAnC (l.a)) v€ nhtng tran dOng ddt trong lich
sri nu6c Iz circ kdt qui tinh to6n sE duo. c dua ra
trong $3 dd xey drmg c6c hdm du b6o chdn cdp
fien hmg ving thuoc lanh rhd viet Nam.

$2. Thiet lfp hdm du b6o

Trong sd c6c him du b6o ch{n cdp d4ng (l.l)
mi vd phii c6 dang (1.6), hdm du b,lo tdt nhdt
(theo deu ctrudn (t.S)) ld him :

trong d6 d6 d)ng nhAn thdy ring c6c hdm (1.8) ln
ldi girii ciia bii to6n cuc tidu :

= (qo(ro),ql (x,),...,<p')(x,,)) n > I (1.9)

.flx,, ...,x.) = eo (i*, f',1) ,

xieXi: =fai,b1f (1.6)

ciia nhfrng him cdn x6c dinh (chi c6 mQt bien) h
e{x) (0 < i < m) trong d6:

3lxo= Lgi(x,), xoexo: - Go, +"o) (1.7)

ai $d b;) ld gi6 tri b6 (vd lon) nhdt cria xi. Khi d6
theo ll I viOc x6c dinh hdm du b6o (1.1) mOt c6ch
tOt nhe/t Cua v€ viQc xdc dinh vecto him :

9(x):= (qn(t), er(xr), ... , <p-(x-)) = 0(x)

trong d6

/\
0(x): = (0n {*,, ),0, (x, ),...,Q- (x_ ),1,

xie\,03i3m (1,8)

nhu ld ldi giii cta mOt bdi toin lidn phen. Ddng
thdi, khi dua vdo phuong ph6p dudng ddc nha't,
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o(0) = min@(<p),

9(x) = (qu(ro),....q ^(r))
d6i v6i phidm him :

tvt= iGr,...,x^)i = 0,If0,(r,).|,\;i " ''l (2.1)

xieXi, I -<i <m

(2.2)



o(9): =

=i ! 
pO,rilfOSe,x)p(y,x)dydx Q'3)

F(y,q)(x): =

p(y,x) Id hdm m&t d0 d6ng tHdi cria VTNN (n,9, c
(vd d) ld gi6 tri nh6 (vd ldn) nhdt cria chan c{p cuc
dai M,,o,. Vdi moi ye[cd], xeX ta thria nhAn trong
cong trinh ndy giri thiOi rdng p(yt) vn SCv+) le
nhlng him duong vi bi chin trOn.

Hidn nhi0n ld vi€c x6c dinh hdm du b6o (2.1)
tio thdnh viOc x6c dinh loi giai (1.8) crla bdi to6n
cuc tidu phidrn hdm (2.2), (2.3). Khi d6, dua vio
ph6p tinh bidn phAn ta c6 thd dua viOc gi6i bii ro6n
ndy vd viOc tim nghi€m rp = Q cfra ha m+7 phuong

trinh sau [3] :

Mo(e)@d: = E{f o 16o =ro } =

f1(xi1: = ${x;), ...,fi,"t1t@)), (2.7)

Sdm m(j)thtnh phAn ld nhfing hdm dd cho (theo
dOi sd x;) dQc lap tuydn tinh, dri tron vd binh
phuong khi tich tren {, ddng rhdi chon nghiAm
xdp xi tht n cha he (2.4), (2,4*) dudi dang (1.9),
mi m6i thanh phdn thir j (0 < j < m) cria n6 c6 thd
bidu di6n tuydn tinh theo h0 co s& (2.7) dudi dang :

v'l@,) = olf: (x,) =
n(i) _*.

= l0i1f1,G), ,

trong d6 vecto c6c he sO

0]1: = (0]1, ,...,0"i.,,1,1),0<j<m (2.9*)

cria bidu di€n tuydn tinh (2.8) thu duo. c bing cOng
thfic truy hdi (dang Robbins - Monro) sau :

01*' = 0', -!,i ,0 <7 < m, n> | (2.9)

v6i xdp xi ban ddu e):=10],,...,0j.1ry), 0<jcm,
chon tul| j', cdn WNN

t'j : = (t'j1,...J'j.,4i.1) (2.10)
li nghiOm

t'j =SlG:)-', O<j(m,n>1 (2.11)

efra h0 mQ) phtong rrinh tuy€h rinh ung v6i ma

(2.4*) tr0;n G', vn ve Phii Si c6 d4ng :

), ,t=0,
(2.r2)

' l<j<m,

+r{h-*,[i=rtq, (€, )]l' srn,€)i =, |.L \ r=r /) 
)

,r,r)] ,

i <m|

= O,(Vxu eXn)

M/w)(x1):= t6lq,=',)=
= 0,(Vr, eX,,l<i<*)

(2.4)

(2:s)

() \*\

(2.61

(2.8)

12.14)

trong d6 c6c DLNN Lr, 1", fu duo. c x6c dinh il cec
DLNN n, 6 = (8,, ... , €-) va vecro hdm e(x): =
(qo{xo}; ... , e.(x.)) boi c6c c6ng rhrlc :

n
ol'

Tu (1.4) - (1.6) ra nhan thAl'neu hirn r-ecto o
= (o . o.. ... . o-J df, t-ho. fii ve trAi cua phuong
trinh thu,t (0 Sr' S ar , hi.rqg hg ,1.4r. :.4-, h r!}ir
duong hdi qur vor 'bi*r hdi qu1-- li: ri t.€h
quan sit' li: ). \hi/ = C,- i- rldrLr I <r'( 2,. De
c6 dre'su dtmg nro hbh hii qu1'oy$r_linh ket Lqp
vor phuc.ng ph+ rap ri nglu nhit'n g:^:: !t phung
rinh tren. d0i r or mOi.i .0 < -i < t t, ta cin lrra ctron
vecto him tgqi li hi hin cq so\:

.fr,' (16^ ),n, (.',1* ), _i =0.
r2.l3 t

I <y< nr.

trong d6 (xem (1.-ir. 1.6r. r 1.-1 ,. r i.-l-rr :

- i - rrt- =t. I i .i':o'l: =

= [, 
: -o.,..-,]s.

-l - (lr tLi r\t_ : ,_ 1._t' -x l0 J: =
r 1 Q.14*)

= Lr.'', -ol (r,l )Js*Qii(rin )

- kj hieu (ai, ... , a.)r chnhld vecto cOt duo.c sinh
ra ri su chuy'€h vi crla vecto hing (a 

1 , ... a^)

Lo = 1,,,(r1,(;<p): =

= [n_q,,(8, )]sf n,Et

l. = l" (q,€;q): =

= h-qo(60)ho (€o)s(n,E)

.g(,, = Eo(E;tp): = )q,(€,)

t("jt'),fr(.'' 
).
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T

xfjr = (,,(x(t);9")' = l,pl(ti*'),
i=o=" Q'rs)

ld N gil tri mflu Ciia c6c DLNN (2'5)' (2'6) irng v6i

g = qn vd N bQ kdt qui quan sit (1.4)' Con d+o

hdm Qi(x,,) cria him qii(xu) dugc x6c dinh bdi

c0ng th(rc sau (xem (2.8)) :

n(0)
<pff1.u,,;="i'e^ioiy|",)=oliJ Gi, n2r,

trong d6.*;; ciia vecto hdm

.fo(xu): = (fo,(rn); ",fo..1ov(lo)) ld

iu7 ),= (ir,1x,, ),. . ., /0.,,,,, (xp )).

Ta bidt ring v6i mOt sd gi6 ng d6i

vdi c6c hq he;co so (2.7) t+1, xdP xi
(1.9) hQitu theo x6c sudt vd Y nhdt

nhdt mot dAy con { f 't (x)' I > I } (cii.a diy-f'(x)'
,l r t 

j i'rgi t! *ot t-nch hdu ch6och6n (HCC) vd,

|67 ,uai moi x e X trdut<tr6p noi (HKN), nghla ld

(HCC) ^ / \
\im f',1x1"5'f1x;, (VxeX,(HKN)) Q..16)

trong d6 f(x) c6 dang (2.1)' con

f^ I
f '(x)=etlZPi G,) l, n>-t,

Lr=l -l

Dd c6 thd "dd tim" dAy con {/nr(x),/>l}
trong dly{/"(x), n } I }cic him dg b6o' ta xem

e"(r;: = f(r)-"f"(r), xeX, n)1, (2'19)

li, sai sd dq bdo d btrdc n ung vdi c6c kdt quri quan

sAt q=t vd goi sai sd cila hdm du bdo d btdc nlit
d4i lugng

trong d6 Ne li phAn tAp ciia X v6i d0 do mes (N) -
0 [6lvd

o<le' t")l<;;,(v-x e X,(HKN)).

Khi d6, ndu chon duo. c mot day con b-" , ' = 
t)

I

cfra d5y td le', n > I th6a mdn c6c di€u ki0n :

E"l >E"3 >...>E"/ 2"';f,"t -+0,/-)o, (2.21)

thi tfi (2.19) ta suy ra (2.21) ld, mot didu kien dri dd

cho dAy con {f "t(x),/>l} tuong fng th6a mdn h0

thirc gi6i han (2.16) vi ta thu duoc cOng thfc du

b6o (2.18) vdi I = f (dfr lon). Ngoii ra, tu (2'21) ta

cfing nh{n thdy ring ddi voi d6y con n6i tren, c0ng

thirc du b6o sau tOt hdn cOng thilc du b6o tru6c

(mEc dAu ttoi v6i dly c6c him du b6o t/'(x), n > 1]

didu ndy khong nhdt thidt xdY ra)'

quan s6t 4=xftt (vd sai so ciia him du b6o C' ) d
6ubc n IAn luot li :

3o =6"(1(l);;= y(r) - f' (*(u)-e"(x(*)), (2.22)

( ... 
')6' := max ll;'1yt*) ;l itF'

f<t<N \ I'

a' =waiiup{1"'t'l}=t#{::?(" 1"i }' rz'zor

2.17)

qud trinh xdp xi li0n tidp c6c hdm dang (1.9))'

NOu c6 phuong phip nio d6 chon dugc dAy con

n6i tren, thi tt (2.16) ta suy ra khi / = L (dri l6n) c6

thd xdp xi him dr; b6o tot nhdt (2. I ) dudi d+ng :
O day, ;r =;'(x(r)) duo.c goi ld sai so hdu nghi€m

cria hdm du b6o o bu6c n ddi v6i thuc nghiOm

(trQn dOng d{t) thf k trong sei cdc scj ligu (1.'4) de

quan s6t ttugc. Khi d6 didu kien dri (2.2 I ) dd chon

dAy con {f "t (x),l>-l} sE c6 dang :

e,,r >6,,2 >'...ri,, >...;e,', ->0,/-+co (2.24)

(2.23)

(HCC) f ^ I
M = Qi,'lZri' (x').j,(v'reX' (HKN) (2.18)

'" g - tir cflng ld ldi giei duy nhn/t Eong L2 cria bdi

to6n bidn phan (2.2)-(2.3)
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$3. Ket qud xic dlnh him dy bdo chdn chp
tr€n IEnh thd Viet Nam

Trong diOu kiQn ttnlc te & nu6c ta, s0 lugng
nhfng nhan d dia chdt - dia vQt lf lien quan den

chan cdp M ciamdi tfln dQng de/t c6 thd chgn ld n
= 12, trong d6 .r1 la di thuong trong luc
Lga(mgal), xzli gradient di thuttng trgng lu. c, 13 li

di ftudng E\ LTar(y) xa ln gradient di thuong tt,
rs li di thuong dang tinh (mgal), x6 ld gradient di
ttruong ding tinh, xT ld chidu ddy lotp bazan (km1,

rs li gradient chidu dAy lop bazan, xe ld biOn d0
bidn dang tan kidn t4o (km), r1s ld vAn tOc chuydn
dOng thing dfng thdi ky ten ki€n tao, x11 li liOn
quan v6i d(tt jAy sinh chdn, x12ld bd ddy tAng hoat
dong ciia dirt gAy sinh chdn (kz).

Th0ng qua thdng ke trong lich sfi, chirng ta c6
thd x6c dinh N = 29 tr4n dong ddt @inh I) di xudt
h.icn 6 Viet Nam trong khoiing thoi gian tinh tir nam
1 14 (& toa do 17"51, 106"50) d€n nam l99l (6 toa
do 2l'24, 107'19); mri chdn cdp ciia ch(rng theo
nhfng d6nh gi6kh6c nhau [8] c6 thd xem ld cuc dai.

NOu nhu c6c kdt qud quan s{t dAnC Q.4) c&a29
trAn d6ng d{t ndy li nhfng VTNN c6 cing phln
bd, c6 thd xem midn D li toan bO lanh thd nu6c ta,

tren d6 khi srl dung luo. c d6 tffi to6n ($2) ta x6c
dinh duoc hdm du b6o chdn cdp du6i dang :

u =f o 
^, 
(i i..,,:-' )'-' .Ir

i=t - \,=l t=l ,/
(3.1)

trong d6 c6c tham s0 0,; cho trln bdng I .

Bdng I. G6c tham so 0,, toan tanh thd viet Nam

106 0

CHU GIAI

:
\lth
\\l

illlllllllllllll vinso2 \
Vn4 OO = Ol nD2

O * 
"6nOOOao 

nru nghiitr ahric Dl

A OF ddm drrtrSo tian nghiem thuoc Dl

E Oi diaind{b6o heu nghiln thugc 02

V Di. didm d{b{o tian nghigm thuOc 02

O Hai tnin dqng dit ctng mgt dia didm

0 140 280 km

Hinh I . So dd phan b0 c6c tran dOng d{r dd
x4y dmg hdm dub6o M*

Lien quan dOn c6c tham sO nil li cic ham (2.8)
c6 dang

Dd thi cie cic him f d-q) ( l<t<12 ) duoc cho
rrctr tirf, 2, dd 6i da htur t(ro) cho tran hinh 3.
Phtu b6 cie -dim may didm thuc nghi0m"

(rl',y*') (t<i<29, x[t): = 5*rtrr(t)))xung
qd dd hi ni.y clro ph6p ta dinh gi6 c6c sai sd
hfn nghiQm dang (2-22) cria him du b6o (3.1).
Nhfrng gie tri b'ing so cira cic sai sei p"r 1x(t);

160

12"

i

o 4,46134
r -5,71330
2 0,14726
3 -2,51754
4 4,97695
5 45737r
6 137238
7 Zl5&n
8 -2'684{B
9 -{.zilE!)
r0 0,65531
I l {,9t{(b
t2 -1,14159

0,14937
0,08068
0,1 833 1

0,08658
0,02555

4,0247r
0,42762

{),O41,10
{,0r374

0,01869
qo9650
0I686t

-o,qE12

0,00002
0,00000
0,00000

-{,00002
0,00000
0,00m3
o,cxml
o,fixm
o'(IIm

{,uml
o,uml
OflIIN
o,(xrm

0,00000
0,00000

-0,00002
0,00000
0,00000

-{.mr
0,m
o,flm)
o,ulln
o,urm

-{tuml
OJIIIN
ollrm

p,(r,)=io.rj-'. O.i.l2 (3.2)
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(1< k < 29) n6i tren duqc cho trong bdng 2, Dt.la

vio bAng niy ta thu dugc udc luqng (2.23) ddi v6i
sai sd ciia hnm dU b6o (3.1) li 6"e = 0,5 ; cdn sai

sd nung binh phuong li o = 0,4. Kdt qui ndy li
mOt tidn bq d6ng kd so voi m0 hinh hdi quy tuydn

tinh th0ng thudng v6i d4ng tdt nhdt la

Hinh 2. Dd thi cria c6c hdm qi (x) (l< i < 12)

t2

M=as+Da,x',
l.l

(3,3)

trong d6 sai sd 6= 2,6 vd o = 1,8. Lf do dctn gi4n

nhdt cria "tidn b0" n6i tren li sd tham sd trong m0

hinh hdi quy (3.3) bing 13 ( N = 29 (cdn trong
c0ng trinh niy sd tham s0 cfra c6ng th(lc thuc
nghiQm (3.1) de lOn tdi 52). K€t quai tren cflng dat

mOt tidn bQ d6ng kd so v6i vi0c sii dung phuong
ph6p ducrng doc nhdt dtl giai bAi to6n bidn phAn

(2.2), (2.3) nhu trong [l] (vdi sai so 6 = 0,8).

Didu d6ng chri j' ln do cdu tao dia chdt - dia v4t
lf v6 Tr6i Ddt lenh thd nudc ta (tri v! do 8'50 N
ddn v! dO 20'50 N) khong thuAn nhdt, nOn viOc

xAy dung cing mOt hdm du b6o (1.1) tr€n ving D
gdm toan lenh thd Viet Nam sE dAn ddn mOt didu
ba/t hqp lf ld phii thta nhan (trong $l) gi6 thidt
vd tinh cr)ng phAn bd cria c6c kdt qud quan s6t

Bdng 2. Dg b6o toin.tinh thd

Vi tri Quan s6t Du b6o Sai s0

l2
X,,: = !9,(.rr)

5,1

5,8
5,4
50
5,6
5,6
5,0
5,4
4,9
6,9
6,6
6,2
5,6
5,6
6,2
6,2
5,1

6,1

5,3
5)
5'.)

4,8
s?
5,4
4,6
4,9
4,9
4,8

I
2

J

4
5

6
7

8

9

l0
ll
l2
l3

21

22
23

24
25

26
27

28
29

14

t5
l6
17

l8
t9
20

5?
5,3

5,9

5l
<1

5,1

5,1

4,8
6,8

6,8
6,7

5,1

5,1

5,7
6;l
5,1

6,0
6,1

4,8
5?

5,3

5,1
4,9
50
4,8
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(n, (r, .... qp) tai moi dia didm fien lanh thti nudc ta
vd m6t sd gid thiet phr; trg ciia m0 hinh xdp xi ngdu
nhi€n dOi voi bo sO lieu (1.4) tuong ring [3,4].

higodira, kdt qud' du b6o s€ khOng cdn khd quan
nhu rrong bng 2, ncu qu6 rrinh rinh to6n (2.8)-
(2.15), (2.17) dd xAy drmg him du b6o (2.18) ta chi
sri dung mOt nh6m gdm N (N < 29) bO sei lieu ( 1 .4)
(tu 29 bo sd liOu dd thting k0 duo.c). Sau d6, rrong
s6 (29 - N) bO sO li€u con lai ta lua ra N bO :

n = yto',E=iror' = ft-'nr.. .r::t\
l<k<N <29-N (3'4)

dd x6c dinh ctic sai s6'ti€n nghiAm:

5o = 6" (x(l) ;: = ,'o' -.f " (v'0,),
i<f <ttr' (3'5)

cua hAm du b6o 6 buoc n d6i v1i thuc nghiom
(tran dong ddr) rhf ft trong sd c6c sei licu (3.4) md
ta xem lA quan s6t duoc "trong tudng lai".

Khi c6c giri thidt phu rro cua m0 hinh xip xi
ngAu nhi€n dOi v6i b0 sti liOu ( 1.4) kh6ng rhoa mdn
vd khi phan b0 x6c su{t ciia c6c VTNN (r,*,,t,*,,
(l< t < N) kh6c vdi phAn bo cria cdc VTNN
(y'o',*'o') ( l<r<ff ), hoic khi c6c vrNN nay
kh6ng cing phan bO x6c sudr rhi cic sai s6 ri6n
nghicm (3.5) c6 thd sE lon hon c6c sai sd hau
nghi€m t2.24 r{t nhi€u.

Dd kh6c phuc nhfing bdr cAp n6i trcn, ta cdn thrl
nghiOm mO hinh tinh to6n n€u trong $2 doi v6i
nhidu b6 phAn D cria l6nh thd nu6c ta. Tuong irng
voi m6i bo phAn ndy ld N b6 sd li€u (1.4) va N bo
ro lfu (3.4) duoc quan sltu N + N tran dOng ddt
dd xudt hien rren D, trong d6 c6c sd liou (1.4) dnng
dd thiet pl hAm du b6o (2.18) vi c6c sai so hau
nghi€m e1, (l<k<N ), con c6c sei licu (3.4) chi
dung de x6c dinh c6c sai sO ticn nghiOm

5p ( l<,t<N )(.). Khi phan rich c6c sai sai n6i tren
ung vdi nhidu b0 phAn D tr€rf linh rhei Vicr Nam ta
nhAn thA1 : d€ c6 thd thua nhAn gid, thiei vd tinh
cung phan bO cria c6c b6 sO liOu quan s1t trOn cung
mdt vDns D vd c6c gii thiei phq rg doi voi ( l.-l).
tOt nhat ta n€n chon midn D duoi hai dans sau :

L D = Dt ld phdn lSnh thd Vi0t Nam tr€n hinh
I chrla N + N = 21 ftan dOng ddt d6 theing k0 duoc,
trong d6 : N = 15 sai sd hAu nghiOm (ciia nhiing
trAn c6 k! hieu O) .a'r - 6 sai sfi tien nghiOm (cira
nhfing trAn c6 kj,hi€u A trOn hinh l) vdi k!'hiOu *
duoc cho tren c6t 4 ciabdng 3.

2. D = D2 Id phdn lanh rhd Vi€r Nam trcn hinh
1 chfia N + y'y' = I I tran dong dt't dd rheing ke duoc,
trong d6 : N = 8 sai s0 hau nghiOm (cria nhfing trAn
c6 k! hieu !) viN= 3 sai sei tien nghi€m (ciia
nhfng rran c6 k!' hieu V rcn hinh I ) vdi k!' hieu *
duoc cho tren cOt 4 cia bdng 4.

Khi phAn tich c6c sai sfi (dac bicr lA c6c sai sd
tiOn nghi€m) n6i tren ta c6 thd khdng dinh tinh hqp
l!' cria viec phAn 29 bo sd liOu d6 thdng kc [9]
thinh 2 nh6m nhu trong c6c bring 3 vd 4. Tiep
theo, bing viec tan dung tdt cd moi bO sfi li0u trong
tring nh6m, ta c6 thd xAy dung ldn cuOi cing c6c
h)m du b6o dang (3.1) v6i c6c tham sO 0,, cho
tran bdng 5 (doi vdi vDng D1) vit bting 6 (dOi vdi
vung D2). Sai s0 hau nghi€m cia c6c hdm drr b6o
ndy cho trOn cOt cu6i cing ciia c6c bring 3 vd 4.

Bdng 3, Dg b6o tr6n midn Dr

Vitri Kdt qud
dQng quan
dat s6rt

Dr)ng mOt phdn
sd liOu

Du b6o Sai sO

DDng todn bO s0
li0u

Du biro Sai sei

'-' .Cin nhAn manh : theo cic phuong phip kinr
di€n cua giii tich hdi qu1. didu ni1' kho m rh€ thu. c
hien boi vi so luorg quan sir \ uo4: ung cdn phdi
lon hon so lucrng bien hdi qu)'m.
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Bdng 4. Qr.r b6o tr6n mlin D2 Bdng 6. C6c tham sd o1 vlng D2

Vi tri Kdt qud
tlQng quan
ddt s6t

Ding mOt phdn
s0 liOu

Dub6o Saisd

Dr)ng toin b0 sd
liOu

DU b6o Sai s0
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5,1
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j

I
8
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t7
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5,1

6,7
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6,0
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5,3 0,0
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0 -3,s6065
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3 0,01602
4 0,05011
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9 0,00909
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0,02435

-0,00001
0,00000
0,00000
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-0,00001
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5,3
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CAn luu j, Do = D1 n D2ln phdn chung cfra ci
hai ving D1 vd. D2 ftinh l), nghia li trln D6 ta c6
thd sft du. ng hdm du b6o (3. I ) rlng vdi c6c tham s6
0, tren ci, U,iig 5 l6n bdng6. Tiry nhieq ndu phan
tich sai sd (bing 3 vi 4) ciia cic ran d0ng d* de,

xua't hien EOn ving D6 @6 kf hieu 7, 8, 16 tr€n
hinh l) ta nh{n thdy trOn phdn chung Do hdm du
b6o ung v(i c6c tham sd trOn bing 6 tdt hon ld c6c
tham s0 trOn bing 5. Bdi vQy ta s€ cho.n htm du
b6o (3. I ) c6 cic tham sci tren bing 6 cho vr)ng Da.

Cuoi cing, chirng ta c6 thdrirt ra mQr nh6n x6t
thfi vi vd su nghi€m l4i ! nghia thu. c ti6n cfra mOt

j

-0,0801I 0,00188 0.00000 0,00000
0,15304 0,N474 0,00000 0,00000

ket quri tinh to6n ld tai nhflng dia didm c6 toa d0
dia lf kh6 gdn nhau (nhu 22 vd 23 hoic 13 vd 14

trOn hinh l) lai c6 kdt quri du b6o chfi cdp trung
nhau. "Tinh liOn tuc" theo tga d0 dia l!' ndy ciia cic
kdt quri du b6o sE ld co s& dd vE c6c dudng ddng tri
chen cdp, khi ta hen tuc h6a nhiing kdt qui tinh
bing so (rdi rec) dd l4p brin dd du b6o chen cdp.

Tuy nhiOn, sg phD hqrp v6i thu. c ti6n ciia tinh
liOn tu. c dtii voi cac kdt qui du b6o n6i tr€n chi c6
thd giei thich bing tinh chinh x6c ciia c6c sCi liOu
thdng k0 ve dnh khich quan, thich hgp ciia m0
hinh tinh to6n, mi khong thd duo. c girii thich beng
tinh hen tuc cia hdm du b6o (3.1) theo c6c ddi
x;(7< i < l2). B6i vi, dr) cho cic kdt qui du beo
tring nhau & c6c dia di€m 22 vi 23, nhung trong
sd 12 ddi cfra him (3.1) thi c6 ddn lO defi c6 gi6 tri
kh6c nhautai m6i dia dit9m, trong d6 c6 gi6 tri kh6c
xa nhau nhu cfia doi xe (d m(rc tuyet ddi'ld 43 tlon
vi vd tuong ddi li, 43/13 = 331 o/o). Tuong tu, gi6
tri cia ddi x16 tai? dia didm 13 vd 14 (gAn nhau;
cfrng khdc xa nhau (6 mirc tuy0t ddi Id ,14 don vi
vd tuong d6i le, 44/17 = 259 Vo, trong khi d6 kdr
quidublo tal?diadidm ndy lai tring nhau.

rfr r.uAN

Dd giim sai sd vi thay thd sai sfi trung binh bdi
sai sd tuyOt ddi, phuong ph6p x{p xi ng6u nhiOn cii
biOn di duo. c sir dung trong cOng trinh ndy ttray thd
cho phuong ph6p ducrng ddc nhdt (de bidt). Nhting
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7
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l0
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kdt quri tinh to6n da khdng dinh di€u d6, chfng td
hi0u qui vi d0 tin c{y ciia phuong ph6p moi niy.
B&i n4y, c6 ttrC srl dulg phuong phip xdp xi nglu
nhiOn cii biOn trong nhfrng bdi ben nrdrig fi.

Truoc mit n€n sii dgng hai bo tham sO di nOu,

cho cong th(lc dr; b6o chAn cdp {tQng ddt cgc d4i,
cho 2 mi€n lenh thd cfra tta"t nudc d5 ph6c hoa trOn

sd dd.

C0ng trhh duoc h6 tro kinh phi cria chuong
trinh nghiOn ciru co brin vd khoa hoc tu nhiOn.
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SUMMARY

Function of predicting maximum magnitude of
earthquakes on the Vietnamese territory by the

stochastic approximation

be the maximum magnitude of an
earthqirakd x; (l<i<m ) be the ih related

q'(Q)
it constructes in this work a sequence of veCtbrhncl--=....-- ---\
tions {q" =(q6,...,q1j, ),n>l} (by the Robbins-Monro
procedure) which is approxirnate solutions of the
system of nonfinear equations M,(grr;-',e.)=0
(O<i<m ) obtained in solving the variational problem :

-I(90,''',9. ) = 
r{ tn-q, (E q, (8, ))1'] s(n,€)} -+inf,

where random vector (n,Er, ... ,1.) is an observa-
tion of vector (M,xr,..-,x,,) with weightS(tE),6 =

(8r,...,E').

A subsequence {rp"r ,k>l} of {g",n>l} is
also constructed in the work, such as

|tgo6- tfol* (t,)=eoltq,(t,)1. This resutt b apptied

to found a map of predicting rnaxirnum nngnitude
of earthquakes on the tenitory of Vlefuam
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