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MOT PHUONG PHAP TINH DO TIN CAY
¢A HE €O HOC
L& NHU DUONG

§1. M& DAV

Nhu ta @2 bift, co s& 1y thuy&t vi phuong phip tinh 9 tin ciy di drge bin
d6n trong nhidu tai litu [1; 8]. Ching han theo .V. V. Bolofin ham dd tin cay dugg
gae dinh:

PI=P¥v(r, D E Q07 1 € G] (1.1}
= =

& aay PlA] 13 x4c sudt c6 mit cha sy kign ngdu nhién A. V(r, T) la vécto chit
lirgng trong khéag gian chft lweng £ G 1i th? tich cia hé. DR tinh P{t) nguoi ts
phii dl‘mg ‘whidu théng tin va gid thifi chit ché.

Trong [7] téc gid dua ra mot phwong phép tinh 4o tin cAy bling chch dua b&i
todn tinh 49 tin ofy v& bai toin gui hoach ngin nhién dang ¢

Pg?k(ly ’!-‘;B){Ck%ﬂmax
g 1(1”996)§01!>Piplﬂ1;n,1=fak (1'2)

Vr € 6, V1 € [0, 1]
Vige dwa bai ton Hm dd tin ciy vEé bai toan dang (1.2) ¢6 un didm trong vide
tinh-toan ey th& irén miy tinh vi chi clin théng lin vE t3i treng ngodl.
Trong bai nay chung t0i st dung ly thuyét qui trinh ngiuv nhien 3% gidi bai
todn dang (1.2). Trong {&t ed cde trwong hcp dwee x4t dudi day thong tin ein thidf :
chi 14 thopg iin v& tai trong ngoai. l

Véi che didu kién

- §2. PHUONG PHAP TINU B TIN CAY

‘Ta xét m&t hé théng c6 msi lign hé sau :

Ln = q
9 (2.1)
Mu = V

Trong @6 u < G la vécto trang théi; V 1 vecto chit lwong 3 q = q(xp t, 8]

14 véclo the dung ngodl, néi chung q 1la véeto trubng ngiu nhién. L, M 14 cic tohn ti
vi phan. Bai toan xét khi M, L li céc todn tir tuyén tinh. Do L, M IA ch¢ toAn t&
tuyén tinh nén ta ¢6 thd ap dung nguyén 1y cong lac dung. Nhuw vay, 42 don gidn khi

tink foan fa cé (h2 zem q_(;, ts 0) 1a trudng ngiu nhién a8.




Theo [2; 3] do D= (G X% [, t] bi echin nén néu tén fai him mﬂfng quan
B(a; X, t) Vi .
jq B(:, ;:h, -:)d;. dr < oo ' ' (2.2)
D

Khi @6 t&n tai diy ham trire giao day il cp;(v:, £} trén D 48 q(t, t) ¢4 the bhidu
difn dwdi dang @

q(:, )= alx, t) & Z Eipilz, 1) - (2.3)
k=1

. '_}\:TO"g a5 E¢ la cae dgi lugng nghu nhién khoog teong quan; MEx = 0
Doy = Ax va

Ak - ‘Pk{Xﬁ t) = j B(;:; ;s i, T) ¢ {; '?) d;dT

>0, bk = j &, Beux, t)drdi _ @40
. D '
Chudi 2:3) hoi ty theo nghia binh phwong trung _binh ¢
A — —> — 2 >
lim j' Mgz, 0 = alx, 1) = E Epx(s, t)l dxdt = 0
¢ Nt oo .
D ’ k== |

P2 gidi bai toan ta & dung dinh 1y giéi ben frung tm: Gii aft E1, Egoe- 14
cée dai lueng nglu nhidn dde 1ap véi:

n
ril0 = Pl &k <'x) Bl = 0, D&y = of < . it By = E o
k=1
Néa v6i moi € > 0 fa co ¢
lim —— Z I ‘x2dFi(x) ® 0 " {2.5)
n—FroQ B . 7
k=1 [x]>»sBa
Thi-
. Sa
lim Sup P;—-——-<x g-@(x) |=
Ti—> oD Ba i
’ . a X - .
i | t
& day Su = Z e Ox) = — f exp(i_,_) dt la him phin ph6i chufn.
ar L2 |
k=1 ) )

bidu kien (25) dwoc thye hién néu i, €2, «. 14 che dai lrgng nghu nhién ddc
laip e6 cing phin phdi. Cac didn kién fwong dwong véi (2.5) duec xét trong {6]
Cmaﬂg hgn @
n
1 48
s E E(Xk ~ EXK)> T >0 v6i 3 >0 nko d6 (2.6)
B0 , g



-

Trd lai bai toin le gid e& rirg cde dai lvorg &1, &2, .0 trong Yhai trién eiis

q (s, t) & dang (2.3} 12 dgc lap. Nhuw tromg phin vi du sau bai way ta sé thiy gid
thigt nay dong véi mot lép lén cie Dai tedn co hee. Bai toin (1.2) duee gidi bing
cheh dua v& bai todn qui hoach tidn dinh twosg duonug, holfc dwee tinh frye tiép theo

(1.1) trong cac trudng hep dic bist.

Thay (2.3) vao (2.1) ta duge:
Lu = alx, ) + z Exauly, 1 o\ {27)

(ugs v2, s un) duwe tim duéi dang

Nghidm u =
[= =]
' ' S = E Exusilx, 1)
k=0

Céc ham tidn dizh uki thdéa mian phuvong ivink tié€n dirh daug (21). L, M 14 céc todn
tir tuyén tinh do do theo {7) bai todn do tin cdy dua vé bai todn qui hoach ngiu

(2.8]

nhién sau .
ey

. - ,
P j Yol Z Exvia(z, )« Gy fs —# Max

k=1
P ; voj + Z Exvey G % 2 Py (2.9}
k=1

v&i che didu kidn

: € Gt € [0,t]

j:2an;

i, 1) bing k¢ phuong trinh lign dinh dang (2-1)

- :
Trong d6 viilz, i) tinh 1keo nuk
Trong thyc té 1a s& gidi b3i todn véi chi sé k dd lém tée 1d bai toan gui hoach san:

N
P 3 vol + Z Eyviilx, T) L 1 é & max
k=1 ; N _
é P4 voj E Euvy) < g.;? P - (2,10}
]
Vi cac didn kidn § =1
=L n € G, 7 e [0, 1]
bit: fj;;, B, %) = voj+ E Erviilx, 70 2113
f k=7
fj = voi 5
Suy racEfj = vep Xét ham gi(l) = —==" {2.12)
. : VD1
{ ]
{2 1u)

Ré ring Eqi®) =9 va Dgih =1 , :
- q



éié st che é%;ti iuﬁmg gl I hian 5wn théd mir gide kién chia dinh 1y gisi hayn irung
tam dang (28), (2.6} khi 46 gy 0y dan v pL‘c’m phéi chunldn. K8 hep véi didu kign

(2.18) ta suy ra qi(%) khoug @iiu ihude vao B vat Taed?

- £5~ Cot Vol Cj }
Ty Fils, ) =Pl - Gy G =F ("“""“.‘::1—- ool e e \<\ 0
' _ ; Cy ‘ - .
='p _‘_::?____41 5L mgj(e)ﬁ = Plgilx, 7) 5 =g
v Dfj Vo
Dxt Hi(z) = Pl—qi®) < 2] - (2.14)

Khi d6 bai toin (2.10) twong dwong véi bai loku !

F;(K, ‘t’) =1 - iy {L, 'r}) ~ max

Véi cde didn kign ; Filx, © = 1 -~ Hiluile, ©)) 2> Pj
" j=2 03 xEG T E [0,
Do ham Hj(Z) 14 ham l&ng nen (2.15) chuy®a v& bii {oan

I

E g1(x> %) => min

(2.15)

gilxs ©) < P

i Vi cée didu klé’ﬂ? 2=:—£'ﬁ - [O’ t} . (2.163-

Trong 46 B 1i s6 ién nhidi thoa man idn kign
] - Py = H;(B)

‘Bai toan (2.15) la bii toan qm hogeh phi tuyéu. tfhust gidi bai toan nay da duge
nhidu tal lidu &% cip dén [5]

gy

% Tmm&g ffpp dge bigr: Wiy Ly frong khat irikn cla qfxs 1) 12 che dai lupng
ngﬁu nhidn Gauss !

Ta thiy ring liorg Cac bdl foan co hee, béing cich bao mién £2 bEng midn
khinh hép (thay cho v & & 15 x6t vy € lais hil} ta co thé tinh
P() & Plar < vy <. by s az "‘T<V::§;bz Se s an Ve S ba) (217

Trong &6 ai, bi la cic gid iv] thirc T ch@u tay thes midn £
Theo phueng phap fim nghidm (2.8 ta co thd it

o

Vi= % Iy Ui : 2,18
Z £ i {218}
.l , _

Ta tinh P(t) voi chi s8 k = N dd lom- Khi do -
N N _

- B 3
P(t} & P ; ai < L ki Lgi b,&g sa,y AT Ty ! E]\."ﬂ Ukﬁ (‘:}: br § l\ N

. 3

k=i : k=1

(%]
—
o

Vi phep bidn 481 luyéﬂ tinh eila séc dai iwong rghu nhidn Gauss cho iz ede
dai luong ngAn nbidn Gzass (2] Vay khi do s Link nu fiép PO theo (219 theo obng
thite ham phan phéi ehudo a chidu {8]. . )
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§3. Vi DU

Xét thiét bi gidm chdn., Gid s% Vat o6 Ehéi lweng ¥, 1idn hé dav bbi véi dd
ctng G, va lign b8 nhét vai bé séd k véi nén. Vat dao deng véd gla ide truydn adli),
Ta xem hé cd mot bie tir do.

Midn gia tri cla itham hidn chdt iveng  cta

he 1a O _k g
Q:lu® | < wes a0l 2 CR I

ult} la chuydn diek so véi nén, ali) 14 gia téc cda vat. o

Chuyén dich ult) thdéa min phuong trink:

ult) + 25 ulp) + % u = — aqb) {3.2)
g = k,/9M, wo = ¢,/ M.

Gia tde alt) duec =zée dinh % phuong trink

. a(1) = alsy 4 wiid (3.3
Pign kién ban diu cla k4 1&: '
uiti} = i, wlil l = {3.41
ft=0 =0
Ta tinh P(8) = P{— us < 0l < sy — ag < ally <7 ai (3.5)
Gid thiét a, () 1& qué irinh chuy®n dong BROWN trén (o, a]

ST durg khai {rign (2.3) cho 2z () ta duoe

s .
- =
2alt) = }: Lk ok (x, 1) (3.8
=1 - ‘
Sau mét s phép tinh don gidn 2 doge !
ot

oo gim. (n + 137 ann
a

N z R/ : (5.7
{3y == e . - : .
aoli) V a i B gﬂ . (1] ; i ;) k)

§ a—

n=0

Trong d6 &n 1a che dai lugng ngiu nhién Couss doe lap NG, 1. Vit cd dinh ehudi
(3.7) hoi tn theo x4c sudt 1.

- . s - 0
: . EEEu i SN AN S
Ta lim nghitm u = V; Z Lo unlths v = V2 E Sm vnltl . (3.8
. . kS ] E’ a : .
n={ . n=0

o L
(An sintd, t + Bo eostog 1) + Mo sin . aat — Do eosual.

. =g 2, 5 -
valf)=e [[A_n{ez ~ g) + PEatog - £ksin o + [Bule? - 0l - Shm . e] X

= 4

[ )

3

3

7 N R 2 i g
A coawgli = Mraf sivanl + Baay cosant & == Sig a,t.

rlﬁ

H




o : 1 i .
 d@ ' = i e W Vol ~ ¢,
.Trﬂr:g d"}.-- o aa {: Z‘j T 9 |
£Bn — anM ap 8 -3
Ap = - ‘n”"“”?""'r}" , Mg = — =, Be o= s
4m an - Hao' Hxn : )

Ha = (a2 — o) + 4aze’.

Ta théy lim Ap =0, lim Ba=0, lim Mu =0

N T T = D 17 =% GEJ
i3 ‘ (=2 e
) T e . 5.
do a6 cic chudi E aslth L vrltls z un(Ove(t) vei mbi ¢ ¢d dinhk 13 cde chubi
n==0 n={ n=y0 :
- N
. , o -1’/ 2 N .

hot ty- Do e id dal lweng nglu nhién Gauss NG 1) nén X = ‘% - 21.; Enun(t)s

: a .

» ' , hi=s

N
Y= - Eava(i} 13 cic dai lueng Gauss: VAY
¥ a .
. r L

n=9

(3.9

/
-q‘;?x"] (M }T) == exp< - ;{};, })g b

Do tinh héi tu cha che chudi trong (8.9} nén

- [ 3 \ 4
ey 2 :
' ! Z "'"112,;9 == Un¥Va 1
i & a2 ‘ i
i 3 ne=i n=0 P
QPus v(X, V) = gxPg AL Y)é . ( * § (3-10)
2 H R &3 V¥ -j(
B 3 ' 3 . Er) Eg
B A ]
i Z« == Un¥ns 1}-1\ - Vﬁ
\ a i@
s Vo= 0=
Toc la phin phii dong (Léd cla alt) va v{) la chuin.
Khi dé6 -
' 1 -1 1 s S
Fuy y{m, n) = ; = L\)}W-—-—-—m I g X2 X2 Az
' : ComotayYi — p? ! 21— ¢°) I,ﬁi ﬂp'clsz * o4 dxid_x;
- 0 - : : {3.11)

ooy
] H . 58 E— Y, oh o= 2 “2¢ 4%
e oi= Doduo =T 2w
n={

:
E
|
!
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p = E st} valt) / {c;opl G T a0 i vg(“)%.

= n =

=]

Cudi Cung ta tmh duge ¢
P('[} = leui < ik EV‘E < V%E =

= Fﬂ; V(G%; V,,\g) - Fu; v("uﬁs V*) -~ Py i’(‘i;_a - V);:) + Fay, v(" 1 %5 V*)a

San day 15 k&t qud tinh tofn véi s§ lidu ey thd: ,

Vi 0)6 = 10 fm y &= 0’5 -‘“} * uk = L \n)s Va = 1 (»‘_2—-)
. S 8 ; 8

Chuong trinh viét bing ngon nglk BASIC fran miy Apple IT. Két qui cho ta
P(t) ting v&i ting phit trong thei gian 1 giv. Thoat tinh toin tich phan (3.11) co thd
14y theo [8]. '

Kgt qud cho thidy tromg 8 phit din P =1, P{l) thip nbdl & phit the @
Pt} = 0,9875517 san d6 P{O ting din va & phit thd 89 ta duee Pl = 0,9330576

KET LUAN

Bai bio 38 nén mot ?)huml;{ phap tinh ('te tin uajr Pty cha o0 hé dwa trén cae
kién thite efa qui trinh ngin nhign.

Ap dyng phwong phip néu ra, bail fodn sic dinh 42 Hn eay chia thiét bl gidm
chin 83 duwee gidi d8w k6L qui cudi olng.

Pia ohi Nhon nghy 15-10-1987
Trang dai koe Ting bop HN
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BRESUME . ,
SUR UNE METHGCDE UE CAL CULEP LA FIARILITE DES SYSTEMES MECANIQUES

i

Dans cet article, la théorie des processus aléloires est appligquée dans la réso-
lution du probieme de fiabilité sous forme dun probléeme de programmation stochastique.

Cette méthode al’avantage @'clre convenable & la résolution du probléme sur les
Ordlnateurse a’ autre, part, podr la réselution sar la charge exiéricure.

Dans 1’ amcle, esl aussi douneé un exemple cmwret sur le calenl 4’un amortis-
gemr sous laclmn d’un charge aleatoire.
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