Tap chi €O HOC 1979 56 3—4 (trang 1 -1

VE CO SO CUA PHUONG PHAP GIA DPINH CHUAN
TRONG LY THUYET DAO. aons NGAU NHIEN

ey - NGUYEN CAO \IE\IH _

_—

CHO dén nay phu'ong phip «Gia dinh chuin » du-oc dung khao sat nhirng hé

phi tuyén yé&u, mét bic tu do chiu tdc dung cia qui trinh ngiu nh:en
chudn [1,2]. NOi dung chinh cta phuong phip nay 14, ndu qua trinh vaec la
. chudn Lhi, déi vei hé phi tuyén yéu, qua trinh ra duoc gid thiét-la chula véi
gia tri trung binh v2 ham twong quan bac hai -can tim. T d6 14p dwoc hé
phwong trinh kin d& xic dinh cac dai lwgng ay Véi cac vi du bing s6 ngu-m ta
thdy ring phuwong phip nay dua den két qua kha gin voéi két qua fhu dirge boi
rn(') hinh.

Tuy nhién chura c6 Lai liéu nao chirng minh co s& toan lioe ciia phuUng
phdp «gid dinh chuln» va dinh gia mot cach tdng quat do chinh xac cla
phuong phap dy.

Trong bai nay chung 16i sé dé cdp dén cdc vin d& trén.

§1. MOT SO KHAI NIEM VA NHAN XET

Cho qua trinh ngau nhién X(l) #'a n théi didm ty, t; s oo Uy DAL k¥, nguoi
ta dinh nghia ham d&c trirng bdc n'etia qud trinh ngau nhlén \(t) 1A hﬁm s6
sau day .

Pallils oo Wi by, wu L) = {exp | i 1 X (L) ] : oy
' 1
trong d6 ky hiéu (...).chi phép liy trqné binh theo xdc sudt. Néu ky higu
. (. sa L) = (XY o S(L)) (1.2)
la m6 men hdn hop s bién ngiu nhiéa X(t;), ..., X(1)), cong thue (1.1) ¢ thé
viél dudi dang
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Ta s&¢ dung khai nlt_m ham ltrcmf, quan bac n nhu sau [3j : A

Him luong quan bac n cda qua trinh ngiu nhién X(b tai u lht‘n di¢m
ti, ta, %o ta bAL kY 12 dai Irong Ku(tr, «., 1) MmO td su 1ién h¢ thdng ké clla cdc

bién ng.ﬁu nhién ‘{(l; , X(ta) va dai llrang nay sé tri¢t licu néun da c]ai mét
trong 0 cdce bién ngau nhlcn doc lap d6i voi cace bién con lai.

Dang khdi ni¢m nay, ham dic trung'(},1) ¢6 ‘thé viét dudi d'mg [.5]

n

1
§=1- S w-—l

- a-e 5 g i ) ¥ i =
cpn(ul, oroy Vg B 5 oo L) = exp} E L L . ks(tﬂ'. tw‘)u u -(1.4)_-;

~‘So sénh (1.3) va (1.4) ta llm_ du'm. méi hén he gnm mé men va ham tmmg quan 1

my(ty) = ky(ty) Py
_ omy(ty, ts) = Kky(ly, te) + kl(tl) k:“z) :
. my(ty, by, 13) =kj(ty, t, lg) + 3 [kl(tl) ke(‘z' g kx(h) k:(tz) x'~1(ls|)
Jm(ll » b, ta, 4) =ky(ty. byl 13, )+ 3 [ke(hr 1) ;(la: h)i e 8
‘ : <44 fly(t) ks(ts, s, )], + 6 {Ll(tl) lq(t,)‘k.z(ta, 14)1
+ k]({l) kl(t’) kl(ta) kl(t-i) it

» . LI . L

6’ day k}' hqéu [ ] la phep linh ddi xttng cua cie ham trong ngo&c d01 voi 14t

cd cdc doi sb cha no, nhirng s8 hang tr ung nhau ‘chi liy mdl lﬂn sau - do chm |

cho 86 cac s6 hang khac nhau

_ Néu X°) 1a qua trinh ngiu nhién chuan cO6 cung- glﬁ tr: trung-blnh va
ham lwong quan bac hm nhu qua trinh ngau nhién X(t) khi ao hém dac trung

(ui,. or BT Bt Tc) clia X(t) s& cé dang: %
) y n T n
2 1
.cp:(u; sy M 8 B = L) =5 ezp [ 2 ky (t )uJ - E- Z ka(t;, [)u u;} (1.6)
: _]__1 j,f—l

Nhu vay, déi vdi qud trinh ngdu nhién chuan cdc ham urang quan bdc
s(s> 3) sé bdng khéng. -

(1.5)

Ta ciing s& dung khdl niém ham twa md men b iy e B 06 dihh béi

diing thirc san

= n , oo - n 7 3
B\{p? X -;— > i e e o % = 1-[-2 i’ o B a2 s Zgy

A, ..., w=] s=3 i [ S ()|

 the la, cdc ham tva mod men by, by, b; lriing véi cac hiam twong quan, bt dau
tir by rd di méi khac ham luong quan.

by = ks, by=ky, b;=ks = )
by = kg + 10 | kg ky}. _ (1.8)
b7=k7—:—35lk31{‘|15 ‘

<

o
He thire nay cho ta méi lién h¢ gira ham twong quan va ham tua moé men. Cy
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U day ky hiéu | — {, cling la phép tinh déi xirng
R0 rang ring d8i véi cde qua trinh ngiu nhién chuin, cic ham tya
mdmen déu bing khong. -
Gid sir ham mat d6 phan bd n chiéu cia qua trinh ngﬁli nhién X () 1a
W, (%1500 @5 by ty) va -ham mat.dd phan bé cia qua trinh ngiu nhién chuin
twong trng 1a Wy (Zp..%a3 ey ta). Sau khi dwa vao khai nigm ham twa mo-

men, la c6 thé bieu dién ham mit d¢-phan bé n chidu qua ham d..lc lru'ng va .
. tir ham d3c trung qua ham tua momen,.la nhin dugce:

s W (Bipreer By b Tseonn lI) = Wn(:::l..,., Byt L B =

| e E & BWp s w o
r 3(tu.’ lp T) e e + . . (1.9) -
. 3l a; T.—‘ _ axéa:c,o:r., { ,

'Irong tru-cng hep mot chiéu , _
bs(t) BBW° (x,h) 4 D) dWE(zh)
31 7 da? 4! dot =

L' céc céng thu'c (1. 9) va (1 10) ta thdy ring ta c6 thé khai trlen hAm mét do
phén hd clia qud trinh ngau nhién X(t) bdt ky qua ham mat d phan bé cua"
qua trinh ngdu nhién chudn twong rng va cie dao ham cla no, qua trinh ngiu
 nhién chuin cé ciung g:a tri trung binh va~ham twong quan ‘bic hai véi qua
‘trinh X(t). Céc he s8" b, (t,.. tw) ph1_1 thude vao cic mémen bic khong 16n .
hon s cia }&(t) o ;

Nhu vy, ¥& mit hinh thl.rc, d& tim- ham mit CTO phan b3, ta c6 tha tim
gi4 tri x4p xi clia n6 bing cich 14y mot s6 thanh phin .trong chudi khai trign ~

~clia né theo harn mat do phén ba chulin t:wng irng..
Ll . \

i ' = ' Toa

W (z, L) = W%z t) (1.10)

. §2. DINH LY CO' BAN.

- Xét phu-orng trinh chuven dong cho bm danrf ; ‘ _
€4 20X 4 X  F (X, ) = B - ont @D

Imno do 11 w la cac hdng s6, e la tham sd bé, E(1) 1a qud trinh ngau nhlen chuidn
(E(t)) = m(t), ([&(ty) — m(t)] [E(te) — m(ty)]) = k(ly, ta) (2.2)

Cac diéu kién ban diu la _

| X(0) =X =0 - . C23)

Vin d& dit ra la véi diéu kién ndo ta c6 thé xdp xi ham mat @6 phin

bé cfia X(t), théa min (2.1), (2.3) bdi ham mit d¢ phan bd chudn, va bing cach-
xdp xi nhu vay ta 44 pham phai sai s6 nhu Lthé nio.



Phuong trinh (2.1)~¢2.3) tuong Ung voi phuong trinh tichﬁﬁlﬁ“ sau diy
. . i i : » £ U =
mn::juu—rwuNH42jﬁ@—rﬂwxwxﬂundfjiﬁ.'@m

o . v

trong do _ B
- K(u) =-‘;. eTMgin An, A= V@R 0

T (2.4) ta suy ra

LY

Bb ae. Mamen bac n ctia cde bt‘én ‘ngdu nhzén" ’{(l,)i
: X(t) t}zoa man phuong trinh 2 I) - (2 3) tlm dufac thea.cor

‘<MH)Xmm-—f fmu—uu hm—wm<am)§@w;“; 

t1 ta : ,
J' jK(lI——u,) K(t, —un)(I*(u) 5(uy)es E(Un_l)) du1 du

‘' 795 B ) ; : e,
By J. cee VRO =) Kt =t )P )X (1) E(0)).. 500 y) YUy B,y
J o o " i
11 ., & .
" IK(ll—ul) '(F(u,) X(tr‘,')..". . (( )] duy ] ) (Q.G)l

"lrong dd F(u) = F[X(u), X(u)]

Chirng minh. Ta dung phuong \phﬁp quy nap. Rorang ring cong thic
nay dung cho truéng hop n' =1 (cobng lhire (2.5)). Gia sit cong lhue (2.6) ding
cho n, ta 88 ching minh cong thie nay ding cho n- L. Bé ddu trung binh
trong (2.6), nhin hai v& voi X(t,, ) suu a6 lai ldy trung binh hai vé, ta tim duge:

]

4 =




.Ta viét lz_ugcong thlrc (2.4) nhu sau

ln

AX() . X)) = l. rl K(t—uy) (Euy) ... 5u,)X(t,0)) duy du,

. h - by g : - "

—g f J‘ 1 I\’(tj‘—u;) (Ftlln)g(lll) v 3(U)X(t1 D)) duy .. duy
i =1 v
] (+] ) I s -
5 tn n—1

~=2 f f n K(tl_ui) (F(un—l)‘{(tn)\(tn-i-r):(ul) S(un—z)) dul dun—l

5 o8 = Lo 7T .- B P
fl\(h-—u,)(F(u;)\(lo) X(ln)li(tn+1))du1 3 o @en.

] 0 " \

a1 - T

X(tn+1) = J- - I.{(tn-‘_l'—;—- up_i_lﬂ)E(Un‘{-l.)du“'*'ll_ g J- K(tn+1_un+1)F(un+1)dun+1 (2.8)

-

Thav (2.9) vao (2 I) ta tnn dm;rc :

(E(ul) - E({un)X(-t,;_“)-)_'-. f I\(in-,.1—-uu+1) (E(Ul) b(‘l'ln'i-l))dun"l*‘] -

""‘,":<X(t'1) xu,”,,);_ _[ _f

Mk o’ 4 o LI

- -Nhan hai vé€ (2.8) _féri_g(uli E(u,,) va Liy trung bmh ha1 vé la cd .

\ n+1

o

n-l-ll.‘.fl ’ "y . b

t1 tata n-]—-l 'y - 2 s ‘
T1 K, —u,) <E,(u1) ﬁ(u,,'+1))du1 oo dUpyy
]—1 ' - " .

‘0 o

b - tadi iy

, .—-E"J.’ f [T K —uj) <P(un+l)‘a(u1) _ t(un)}ﬂﬂl‘--}-‘du‘n{—]

o 5 J-I N ‘ 5 TN
g . - R 28
.;Ef ]'[ hu —y) <F(u,,)_,,(ul) () X(tap1))duy ... du,
» ;J—l ' @
, B s : : N _
— ' K_(ll—-ul) (Fup)X(y) ... X(tagp)) iy ’ (2.10y

(]

r

| -'-“"5 f Kﬂm—um)<F(un+1)ﬁ(u;) &fumdu g, S LT ey
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(ong thire (2.10) ¢ dang giong nhu (2 H) doi voi {rlrong hop mémen bac n+1
B6 d& duoc chirng minh. : .

T

‘Pinh 1y PRELY

- Cho hé (2. 1) Néu mémen hén hap ciia cdc qud trinh X(t), X(t), E(t) l&y gtd
tr; hitu hqn thi ham fira mémen b,(l;. ..., t;) ciia qua irinh X(t) co bac nho 5.

C.hung minh: Ta biél ring cac hém tita mémen b, bigu. dién qua qa&c
'+ hAam twong quan k(s > 3), nén d& chu-ng minh dmh ly né.y, dﬁu uen la 88 chi
¢ ra ring cdc ham tuong quan-k,(s > 3)+co bdc e i Py T AR
Wb g A-Tﬁ' c:‘mg thife (1.5) giai n'gtrqc"f'lal-la ﬁmfjdﬁbéi}'{iéﬁ -_'di__én clia cachi
Ll ;__'ln-crng quan qua cée. hani mﬁmen : o T
kl(tl) = mx(h) s N
-y lrft(ll vig)-= ma(tl,ts) o~ ml(tl)ml(l,) :
k(s tg tg) = myg(ty, o, t3) —3[m,(t,)m,(£4,
. k4(tp lz- ts- t4) = my(ly, ts, iy t4) — 3!1112(11' lz)mn(tsr t4)],
v A & e _— 4[m1(11)m3(t,, ta, L5 + 12[m1(t,)m,(t2)
= ﬁm:(ﬁ)ml(tn)mx(fs)mx(h) ity

s ‘fl":r’T-heo c6ng thu’c (9 6) ta cé « :- al

'

i3 - s ' ty -

mx(tx)-‘ _"]\(11—111) (E(Ui))dul—-sf I\(lx"—ull (F(u,))du1 ke (2.12)
| ‘ tg, gvro o - T e

gty f3] o= f R(ty— “z)l’\(ta"ua)(Q(Un)s(ua))dusdua _
tg tg - -

T e " [Ix(tz—u,)h(ts-ua) (F(ua)b(uﬁndundua'
g : . . = y )

- J' K(_tzf-—ug)_ (Fup)X(tg))du, - — TR 1
11 ig t3

my(ty, ty, ta) = J' J‘ J' R(ti-UI)K(tz'—Uﬂ)I\({smus) (';(Ul)-.,(Uo)‘;(ua))duxduodll;;

t1 g t3 ) _
._sj [. {I\f!l——u.)}\(tz—-u YK (tg—ujy) (F(ua)g(ul)E(ug))duldtlgclua_'

'f) ﬁ c




oy ‘;::‘-'—[- O(e)

. b (2 s

e [ K(ti—un)K(ty = ) (F(u) X(t)5(u1)ydus du,

t

= f hm—ul)<r~(u1)*c<t2)h(ts)>dux W

Thay céc gia tri (2. 19) (2 13) va (2 14) vao ka(tl. tz tg) hong cong thire (2411)
ta nhin duge - : .

/

'ty ty ¥ By | ‘
_ kams ty 9 f J.J.K(tl—ul)K(t"‘"uz)K(ta'—us) (Huﬂ&(uz)scuanduldugdua
4 W - @ D R : g . T . i § an
U ) : ‘ e tg ta

-3{] J' K(t; ) (E(lll))dlln] [ j' j' K(tn'—“z)K(ta—“a) (§(Ug)§(ﬂs))du2d“a]}

- . = ; " 5 . v i T
Ca M - 5 £ 0 s T » L L 3 b kg 2
- x

RS : IR e

: ‘+°[ f Ix(tf—ulm(umaul f K(t»—ug) <§(u,.)>du2 J'K(ta—ua) <§<u=)>du3]+ '—

o ._'trong dé O(E) 1:‘1 (Ial lu-o'ng n116 bac e "'?" 5 ¢ e Y

) cong lhuc (013, co the lnén dcu vé dang BT THL TR L
iR Tty L e A ESER SR e Uy
.llf-c'(t_‘f?ﬂ- _‘.‘;31).—“ f f f K(h*— “l)K(tz—U2)K(13~—u3)[(b(u1) b(uz)*r;(ua))_'_ Al

~oou : Hh e R PR e
n 5

S 3 (i) () E(M))] + (800 {8000 (3] iy g g 40(8) e TON
" Trong lich phan lrén bidu thirc, trong ‘ddu mée [...] chmh 12 hém trong. quan 725 o8

k§ (ll, tg, t3) cua qua ‘trinh’ chuan\;(t) nén da: Iuang na} bang khong Do 60
b '-.‘:-*‘:' S 3(11, 1o ta) _,U(E) gty ‘. ,f '}'7."_- (2. 17)

‘Bleu thu-c m’w chtrng lo ring ham tuorng quan héc ba 15_1 dal lucrng cung bac SR

» Trong céng thl.tc 2. 6) ta'ds ¥. ring mémen bﬁc n ctia qué trlnh ngau

: nhién X(1) s& duwoc higu dién diréi dang tich phan’ mémen bic n clia quéa trinh
ngidu nhién chudn g(t), con cic thanh phin khic cé hﬁc nhd e Mit khac trong - .

cong thire (2.11). bidu dién him twong quan mémen, ta'thdy ring, & méi'sé

hang 13ng cac bac clia mémen dung béing bac ctia ham twong quan. Vi nhitng

. ly do @6, ham twong quan bic r(r > 3) m’m qué trinh ngéu nhién X(t) s& biéu
dién qua tich phin ham twrong quan bic r cPa qua. trinh ngiu nhién chuin

T -
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..(1) cong voi dai iuornﬁ bic e. \1 k" (byeeers 1) = O(r 2> 3) nén tir d6 suy ra

Wy ”” O (r2>3) | - (218

Tt m{‘Sn lién heé (1.8) gitra him tira momen va ham tuong quan, la suy ra - -

})é la didu cin phai chmig minh, -

e il =

2w ‘§3 DANH GIA su so CfJA KY VONG VA HAM TU‘O’NG QUAN
i BAC mu TIM mrc;rc THEO PHUO’NG I’HAP GIA B;NH CHUAN

7nhh chuan ta 88 u:n du’oc gla
ua_‘ trlnh nghlém Trong phﬁn

_ Ta cé dmh ly sau : : ol S irde iy wiaay o
e Binh ly Gm i trung bmh vd ham iuang quan bac luu ctid . qua frmh

. ‘nghiém cila phu-o'ng Irinh (2.1°), tim dirgc theo phrong phap « gid dinh chuan » -

> U a nhitng dqi lugng gin ding bac’ hai di vdi tham s0 bé &’

4 Chirng minh, D€ cho qua trinh chirng minh duge o 1ang va de h1eu & |
y {a xét, tru-érng ho'p déc blét khi F(X) cé dang j_-; Tt e I A

: , F(X) = X2 ;- UM L T R |
- Khi dn theo cbncr thire (2.6) ta tim dwge - b s !
X(W) = [h(t— ll)(..(u))du s eJ‘K(t--u)( X3(u)) do @3- |
(X(tr) X(h)):ffh(t, —up h(t, mu,) ( ;(u;),(uz))dulduz :
y 0 o ) 5 \ o 1 - .
8 1 g = r
g . s f.J.I\(t; — 111) I\(l2 — uy) (J\s(u,) E(ul))dulduf.
) L0 v "
i - ) . . |
- e_[h(u —ui) Xs(ul)};(tﬁ)) du, | 3.3) : |
o oy o o ' N
Theo d_inh‘l}" co ban ham méal do phan hé xdc sudl c6 dang -4}
' Wilx: 1) = Woz: ) + equ(z: 1, &) 34
"\\'2(_3:1. Zas Uy o) = WS (. 243 U ) +eqel®p 2sr by, lee ) (3.5)

=7 8

l(l']’ } = O(E) (S == 3) ; ' L (') 19)




lrong dé

) N
equ(z; t, &) = — bg(t) d3Wi(x; 1)

R

; 3! dx3 _
Ti. d6 lrong cOng thl'r_cf\(S'.Z) la liph duge
i . T ' L - _ i
(‘(3(11)) - 3k2(u w myw) + m,(u) En J' Sq@in, gde (38
; : J" i —oo g _—

-"'Tha}" (3.6) yio (3.2)__t‘_a nhz:m dugé hé‘thll'rc‘ s,a'u_'dﬁyf‘ :

XD = [K(t—u) [m(w)— s[3kg(u, w) + m(u)]m, ()} X

><du—=2 f K~ w [ j’xaql(x o S)] PR - %
. : 5 B -.—ao , . o, & - .
‘ ‘I\hl dung phwong phap gia dmh chuin trong i thire ham mat- do phﬁn bbm
“ “xdc sufit ta bd qua thanh phﬁn ql(a: u, e) do do ta tim glé tri 1rung bmh cua-_
' ._X(t) lheo cong lhuc i : o

” <‘X(t>} =-f1,<(t-—ﬁ).[m(u)f—'_'s [3k'a(_;1, pj.+ mj_"(ujl'fn_;(ix)] B ot
: -vﬁ nhu va_} Ia da bd dl thénh phén nho bﬁc lial d61 vm s Béy gxor ta’ chuyen
'sang khio sat cong- thu-c (3.3) R ;

ik,
4 .

: Theo cdng thite (2 6) ta ‘c6 bxeu thire d61 véi Xs(Uo) tu- dé ta tim duqc

: ug ug Ug b By - ! :
-_(E(tix)ﬁ3('u;))=I'jJ‘I\(up—rl)I\(Uz rg)h(un—-rsH (n)E(rg) E(ta) E(Ul))d‘fﬂhzdfs :

-~ 000

‘--.-I-F-Hl(ul uy) . ERT ;T - et -.(3'9)--'
:Ta ciing co the dé déng V!et duoc bigu thite cita (X3(u1) }&(lg)) o
(‘{3(111)X(t.,)) = J. j :z:l Tq \'2 (:cl Ty Uy, ty) dxy d:r:g—[-:Bg(ul; ts) (3.10)

— T



: Thay @. 0), (3.10) vao ‘3 3) la um duoc

Ry(uy. uy) -—'—J.J‘J‘I\(u,——m I\(ug—m I\.(ug-—--ra) (Kﬂ(ra) (11) =_(-52) E(uy)) dr; dv, dry

Rz (U1- tz) = J' J-:r:l xnz qz (371. 3:9, u1, ta, a} dx1d32 ’ 7‘

‘ ‘_. (h(h) \(ln)) = J‘ J.K(lx—m) I\(ta-—u,) (E(ul} E(uz)) duldu2 bl

b:> (;E(Tl)E(r,)‘;(-rs)i(u,))dnd-rgdts] du; du, —

trong do

N

U uy llh

00 0-

R

ug ug

J‘JK(UE‘_TI) l\(uz—'fz) (}\3(72) E('H)E(Ul) \(Uz)) dry dTg

P T

Wi 2

2

tl to

o o - _".

"1 tp ug ug ug

JII\(lI—u])I\(t,—l:,) J. J. Jh(u, - 71) I\(ui,u?z)l&(uq - 1’3) ¥ |

a o 0

. 2F . )
i1 =

e o . 3 4
— J.K(tr*m) [J‘ J‘x? & Wg (%1% , u,ty) day dxg} du; + ER(1y, ty) (3.11) !
0 . '—"’3"—”‘ ; ) ‘ - N "\ ' i}
Khi ding phuong phap gid dinh chudn ta s& bo lha‘mh.phan R (U, 15) do d6 ta
tim duoe mpmen bic hdi clha X(l) chinh xéc dén dai lugng nho bic hai d6i
voi g. Vi theo cong lhu:c (2.11) ham tu-crng quan bic hai biu dién duwéi dang |

; k2(t1. ty) = my (t, ty) — my(ty) my(ty)

nén d¢ chinh xac tim dwge d6i véi ko (ly, |y) cling 14 d6 chinh xdc dén ¢ D&
voi ham F(X) tdng quat, viée linh toan phire tap hon, nhung cting din dén
két qm lwong tu, Pinh lx duge ehirng minh, ' !

ih ' . - A




§4. KET LUAN

Dga vao nhitng két qui i thu duoc & lrénr; ta c6 moél s6 nhan xét sau
day dﬁl voi phurong phdp agxa dinh chuén»:

1) Phuong phap «giid dinh chudn» cho la ham mit do phan bé The suit
véi do chinh xac dén dai lwong nhé bic nhal déi véi e.-

2) Céc gia tri trung binh viA ham luong quan bac hai tim duoc theo
'phuong phap trén c6é dd chinh xac dén dai hro'ng nhd bac hai déi véi e,

3)-Gia tri rcﬁng nhd thi phu'cmg phép tgla dinh chuan » cho ta d¢ chinh
' xéc céng cao. ;
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Q-foutpul process .is’ suppoSed to be" Gaussmn wheh .Gaussian, mput _process is ‘given, is

Becently ‘in the prohlems of random v:bratlou. the’ heunqtm-method m- whmhp. ‘

‘4 .applied [1, 2]. ‘This method ‘is ‘called the- ‘cGaussian, heuristic ‘method’». This’ paper deals -

., with the justification of « Gaussmn heunsllc method >, frorn that two fol]owmg 1mporlant
= _'.Jconclusxons are proved 2 ; i b

L

order approxlmalmn with respect to lhe small parameler E.

= Applymg this melhod we get mean values and second order correlauon functmns '-

. in second ~order approxlmallon with respect to the smiall parameler

g Gaussmu heurlsllc method » gwes densnty functlcn of prohabllit} \wth the flrsl.



