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MQT PHUO'NG PHAP TiNH DQ TIN C! Y 
., ~ 

CUA HJ;: C(J HOC 
L£ NHO' DO'O'NG 

Nhu Ia <'la bi&l, co sa ly !huy~t va phuong phap tinh d~ tin c~y da dtrqrc b!.n 
<'lGn trong nhi~u !iti li¢u [1; 6]. Chi\ng h~n theo v. v. Bolotin hilm dO tin c~y amjYQ 
>:ac ain'h : 

P(t) = r(v(;:; ~) E Q; o < ~ <;:;; t, -;: E G] 
~-a d~y P[A] 10 xitc sn~t c6 m~t cua s11 ki$n ngilu nhilm A. V(r, ~) Ia vecta chdt 

lu4)'ng trong khOng gian chflt h.rqrng .Q; G Hl. th~ ttch eiw. h~, H~ Unh P(t) ugu6i t~ 
phai dUng -nhi~u thOng tin va gilt thiift ch~t cheQ 

Trang [7] lac gia <'lua ra m¢1 phuang phap !inh a¢ lin c~y b~ng each dua hili 
tolm tinh d¢ tin c{iy v~ ·bid toan qui ho?-ch ng[u nhie:n d~ng ~ 

P! 't'k(;:'; ~; 6) <;:;; Ck j - max 

V . , ~·• k" l PI 'Pi(-;, -<, 6) <; Ci I > Ph i = 1, n; i + k 
&1 CaC UleU l~ll 

v; E G. VT E [o, t] 

(1-2) 

Vi~c aua bAi loan t!m d¢ tin c~y v~ hili loan d~ng (1·2) c6 !XU di~m trong vi¢c 
tinh-t·oan cv th6 tren may tinh v-a chi can th6ng tin ve tai tnpng ngoiti. 

Trong bh nily chlmg t6i siT d1;1ng lY thuyE'it qu{t trinh ngti.u nhi&n d~ gial b!.~ 
totm cl!!ng (1.:]). Trong Hit di ca.c t.rrrO:ng hgp ttUo/C x.E:t du&i day th6ng tin ciin thiet. 
chi 1&\ th6ng tin v€ t2i tr~ng ngo~i. I 

§ 2. PHU'<JNG PHA.P TINH D('i TIN C!Y 

Ta xet m(it M thOng c6 moi li~n h~ sau : 

1 
L;;- = ; 
- -Mu = V 

(2-t) 

Trang !!6 ;; E G Ia vecta tr•ng thai ; ';;II>. vecta cMt I ugng ; ;; ,.. ~(:;; t, 6) 

18 vecto tac lil1,1ng ngo:li, n6i chung ; la vt'!cta trua'ng ng8.u nhi~n. L, M lei cic toan ti! 
vi phAn. Biti tofm xet khi M, L a cac toan tit tuyin tinh. Do L, M 1:\ cfu! toan til 
tuy~n tinh n~n ta c6 tM ap <dgng nguyen ly ci)ng tac oigug. Nhu v~y, d~. Clan gian khi 

llnh loan taco thb xem q(;, t, 6) lit tnrerng ngau nhi~n ~G· 



Theo [2; 3] olo D "' G ~ [o, t] bj ch~n n~n neu t~n t~i hAm f.u&ng q nan 

B(;, -;-, t) Y<i J B(;, ;, -r)d;, d'< < oo 

D 

(2.2) 

Khi c16 ton t~i day hitm tqrc giao itay a& q>>(x7 t} lren D it~ q(x:'"tJ co th~ bih 

q(;, t) = • c;. t) + E ~k'!'k{;, t) (2.3) 

k=1 

Trong ct6 ~!;; 1a cGc d~i ltro/ng ngt\u nhi~n kh6ag tucrng quan, M~t ::= o' 
D;k b Ak v£!: 

Ak. q>k(;, t) = f B(;, y, t, •) 'f' (;. ") <ly<il'< 
D 

Ak > 0, ~k "' s q(;, tlq>k(;, t) d:dt 

D 
Chu5i (2.3) hOi tg thea nghia blnh phuaug tJ·ung. blnh: 

N 

N:m ... J ~+c;, t) - .(;, t) - E ~kq>k(;, !)12 
ot;lllt "' o 

D k=l 
B~ giai biii toan ta si'r &~ng iljnh lj giclri h~n !rung tArn: (!iii •l'r. ~~. t1'" · Ia 

c§.c U~i httVng ng3.u nhi~n dOc 1$-p v&i : 
n 

Fk(X) "'PI ~k < X I> E!;k .. o, D~k "' "~ < "". D~t B! .. E "~ 
N~u v&i rn<J>i e > 0 ta c6 : 

Thi 

n 

lim 
1 

'\' 
n_.oo B /_, J 

k=l (xi:>•B• 

Sup I P ! :: < x ! - <P(x) I = 0 

n x 

k=l 

(2.5) 

a day Sn = L ~k: <!>(x) = 2~ J exp(l- t: ) lit lit him phln ph6i chuan. 

k=1 . -oc 

Bi~u ki$n (2·5) i!uqyc thvc hi$n n~u ~~. ~2, ... Ia cac d!i luqrng ngKu nhi~n d¢c 
l~p c6 cling phfm pMi. Cite dieu ki~n luang dtrang v!f1i (2.5) du;rc xet trong [6]. 
Ch~.ng h~n : 

n 
1 :;+3 

E(Xk - EXk) .- 0 v!f1i 3 > 0 noo d(> 

8 



Trb l~i hAi toan !2 gia s-IT drg die d~i lT~·11:g ~1, ~z,, .• tro:ng khai triCn cUa -q (x, t) b ol~ng (2·3) lit d¢c l~p. Nhu: trong phll11 vi ill~ sau hili nily ta se thily gia 
thHit n!y dUng v&i mQt .l&p l&n cac b&i toan co hipc. Bib.i toan (1.2) duwc gi<H bang 
cich dua ve bii to::m qui ho~ch ti<Bn dinh tuang d:uang, ho~c ducy.r.c tinh trvc ti8p theo 
(1.1) trong cac truang h'!'P d~c bi~t· 

Thay (2.3) vao (2.1) ta du:qrc: 

00 

Ui = L ~kllki(x, t) 

k=O 

1 (2.7} 

(2. 8) 

cac hilm uen d:inh Uki thOa man pLt,_ung trln!:; tien djrch <il{ll'g (2 1). L. M l:iJ_ d_c toan 
tir tuyen tinh <ito 06 lheo (7) h~li lo:in dt) tin c~y Ciu:l ve htl.i to{m qui bo~ch ngilu 
nhi€n sau: 

Vol+ ~kVkl(X, 't') < C;t _,.. 1nax 

k=l 

v&i d.c dieu ki~n 

-

P l Voj + L ~kVkj "( Cj ~ > Pj 

k=1 

-j = 2, n; x E G, '< E [o,\] 

(2.9) 

Trong d6 V1d(x, t) tinh theo ·ukJ(x, t) t3.llg h~ phxang trinh lii§n djnh @:;mg (2·1) 
Trong tbvc t~ ta se gi<H b:'t}_ toiln '~I!Ji cbi s0 k dU lctrn tfrc 1:1 hili loan qui ho~ch sau: 

N 

) Vo1 + I>~. nir;, T) < Ct ~ -->"max 

N k=l I 
I 
I 

V<!Yi cite tlieu ki~u I P l Voj + L C:Jc.Vkj <; Cj ! > Pj 

k=1 

j = 2, ll x E G, .,. E [o, t] 

N 

flit: l'j{;, 6, "'') = Voj + L ~kVkj(:, "'') -

' k=1 

Suy ra£fJ = V•i· Xet hitm e f;.~ voj "() =-_o_-
q, ' VDfj 

Ro rilng Eq;(6) = 0 vii Dqj(6J = 1 

' (2.10) 

!J 



Bta slr ra.c J~i lu-qrng TI£·2u r ht}r; ~~'9"kj fbOa :mfiJ1 ( 1eP 1~l¢n cUa ct~nh lj gi&i h~n irung 
tam _<ll.~ng (2.5) 1 (2.6J l~h_i {i6 qJ(8) cl'ih\ vil\ phan phCJi d::_udn. E6t h<v·p v&i di~u ki~n 

(2.13) ta suy ra qj(6) kh-1Dg j:-11,1 il:cu¢c vio x ic,i 1· TacO: 

I Voi - r,i ~ ·e I / --(~ = p -~- .- ~ ~qj\ ) . = p gl x, 
vD!j 1 -

H;(z) = F/-cli(6) <; zj 

Khi d6 bil.i toan (2.10) tuaug dU'Ong v&i bid lotcrJ : 

V€Yi die di~u ki¢n ) Fj(x~ '<) = 1 - J-Jj(gj(x, •l) >Pi 

j = 2, n ; ~ (c G, " E [o, t] 

Do ham HjiZ) !a hilm l~ng nen (2.15) chrryb vil bui toitn : 

I gj(;, -rl < ~j 
Wri c!w dieu kWn/ . -. ,:; 

J = 2, n 1 "1: - [ 0, t] 

Trong 116 ~~ 10. so l&n nhilt thOa man {cicu ki~n : 

1 - Pi> HiCPl 

(2.14) 

(2.15) 

(2 .16) 

Bii toil.n (2.15) 13 b2d toan qUi ho~cb phi tuy8n, fim?t 1-5i;H bid toan u&y da duo/c 
nhieu titi li$u de c?p den [5]. 

* Truimg htJ p dij,c bift: NCu ~k trong khai tri~n ella q(x~ 1) lit c{(c d~i lwj)ng 
ngau nhi&n Gauss : 

Ta thay rang ltong c;S,c bai to;:m CO' h0c~ biing C<OcCh bao mien Q Mlng mien 
-> -

hlnh h¢p (t hay cho v E Q In xet v1 E [,,, b;J) Ia c6 the tinb 

P(t) ~ P{a! < Y1 <· b1; a2 .~ v.:;; < bz; ~··; <ln < VIJ :r;: hnj 

Trong aq .ab bi a cite gia irJ thi,rc "ta cb~"pn Illy theo rnili11 n. 
Th~o phu-O"ng phitp tim n_ghi~m (2.8) t.a cO ttC viCt 

N 

Vi ~ )' _;~:l Uu 
'-' 

'k=1 

P{t} ~PI ai < L f:;kl U:u -~ bi 1 ~'.) 
k=l 

N 

1:=1 

(2.17) 

(2.!8) 

(2.19/ 

V&i phep bi0u dOi iuy~r: tfnl-1 cila cite d(li hr~HJf( rg"<"tu nhit\n Gauss cno 1~ cite 
dQ.i h_;·qng ngUu nUen G2uss l2): Yf).y Lhi thl t.a t·!nh iqLe tit·p F(U fl:,cc; (2~19) lheo c6ng 
thirc h?m pluln plJOi ch11lin n chiPu is]~ 

lil 



§3. V:i: DU 

X.et thiet b! gi3m chan. GiJ. s1:X VQ-t c6 1:!~0i lu~·ng :J.,_f~ lien h? CU;_r. hlih ,~&i <1¢ 

clrng C~ va lien h~ nh&t v~h l1$ s& k \r&i nCn. V~H d::w dqng v<iri gia t6c trnyBn ao(t) .. 

Ta xem h¢ c6 mQt b~;C tv u1o. 

MiCn gia tri cUa thom hiEin cdlt lc~n;:; 

M J& n: 
fl: i u(t) I < u*; I a(l) I "* 

utt) Jil Chuy?.m Ciljch so v&i nen, ::t(U lit gia t0c cJ.a 

Chuyen dich u(t) C10a mfil.n phuong trinh : 

~·(t) + 2~ ~(t) + UJ~ u = - aa0t) 

< = k/2M, Wo = c/M· 

Gia tOe aZt) duwc xac dinh t1!:r phhung irinl~; 

(3. 1) 

{3.2) 

a(O =aU) + u~: l 

u(t) II 
t=O 

0, uU) I ~'- {! 

t=O 

Ta tinh P(t) =PI- u* < u(t) < n-11; -a* <·au l <:.a ,J 
. r J Gi<.l thiet aG (t) Ja qua ~rinh chuyBn d¢ng BEOY'>TN tTE:t~ to, a . 

Str d\>"l< khai !ri~n (2.3) cho ao (t) ta d1.1~c 

ao(t) = L ~k tpk '(;j t) 

k=1 

Sau mQt s@ rl1ep tinh dan gi3n L~ duwc: 

. . , I n t 
SJH. ~11 T 1 ~) --

a o(t) = 

(3.3 

(3.5) 

\3,6) 

Trong d6 ~n lfu. c6c df.l-i higng :o,giu nLe_,_"l c-~nts d~H~ 14\p N(OJ 1). V6i t c0 iJ:inh chliOi 
(3.7) h¢i tv theo xac suat lo 

Ta lim ngbi~rn u = vc: L "1/) 
= v -;;-·· \' n( (-) (3.8J 

n=O n=O 

Sau khj i:inh totm hang each ihay (3.3), (3.'7) Yto (:}.2) y-a (3.3J fa du~rc 

· -et 
un(O = c (An sinNE: t + Bn cosc'le t) --{-- }lu sin.·nnt- Du cos~.nf· 

- ·',\v).,.. e] X 

1 
----"-~ Sio Jgt' 

Hu 

l I 



Trong d& 

E;Bn - an r..h ' 
An = ~--·- ~ ·-·-- , lldn = 

an 

2 2 ? 2 
Hn = (a 0 - w 0 ) + 4a~< · 

an. Hn 

Ta thay lim An =- 0, lim Bn = O, lim· 1h = 0 
n-----?oa n-~CG n~·t-:"' 

-2 --, 
Hn 

Q{o <t6 dlc chui5j L u~(t), L vn(t), L nn(t)vn(t) v0'i m5i t c0 djnh la cac chu5i 

hQi tv· 

n=O n=O n=O 

li ct~i luqng ngiiu nhiB.n Gauss N(O, 1) -· i/ _2_ 
I a 

fr 
'J'x,y(x,y)=exp _ 

1 1 E=O 
-(x, y)i 
2 ; oo 

\ 

2 'E -unvn, 

n=O a 

Do tinh hQi tv ella c;ftc chuCi trong (3.H) n~n 

"2 LJ Un.Vn 
a 

n=O 

'\' 2a 2 L,.; - Vn 

n=O 

N 

)-:" 
1-1 

n=O 

( E : u 2
., r : UnYn \ '! 

y)ln=O n=O (x)f 
<ftB v(x, y)= exp 

1 --(x, 
2 ~~~ 'z_:·;,. 2 ;, 3_ Vn2 I ' Y J ,~ 

- DllVtH I 
a t..-J a 

\ n=O n=O 

'fuc Iii phil.n phoiii. d@!1g ttiri ciia u(t) vit v(t) Ia chuhl· 

ll:hi d6: 
m n J S exd -2(-:t--....::..lr-2) 

00 "' 
a d~y, crf ~ E ' 2 2( ) oZ = E 2 2. ) 

,..- Uu t ~ ., ,;n\t- ~ 
a a 

n=O n=O 

~nun(t), 

(3.9] 

(3.10) 

'. : 

,I 



..,. "' 

? = E th(t) vn(t) ! { SQR (I L u;lt) 

n=O n=O 

Cu0i Cling ta Hnh dnqc : 

P(tl = P!iul < u,. !vi< v*J = 

Sau day la ket qu1 tinh toan v&i sJJ li~u q1 th8 : 

V&i o10 = 10 (if), E = 0,5('+), lh = S(cm), v, = 1 (i :~) 
Chuang trinh viet b:ing ngOn n~fr BASlC tren m~lY Apple IL KSt qui ch0 h 

P(t) ling v&i tUng phlit trong thOl gian 1 gi1':1· Tbu~t tinh toan tich phlln (3.11) c6 th~ 
lffy theo [8]. · 

KtH qua cho thay trong 8 pht'it ctau P(U = tj p(t) thiip nhat & phUt thtl 9 
p(u = 0,9375517 sau C!o P(t) tit•1g din va a pb•it tht'r 60 ta <iu:wc P(tl - 0,9930576· 

B!i biio dil neu m~t phuaag vhttp tinh d¢ tin c~y P{t) clia ca h~ 41{-% tr!n cae: 
ki8"n thU·c ella qu.1 trinh ngliu nhi€n. 

Ap lllt_mg phuang ph.\-p neu !';1, bili totm xftc d~nh d:Q tin c~y eli~ t.hiCt bi ghim 
chffn CUi du(j"fc gi&i aen k6t qui. eu.(~i r1:tng. 

'Dia cb! 
Tni~ng J,i hvc T6ng /,pp HN 

NhJn ngag 15-10-1981 

TAI Ll$U THAM KHAO 

1. BOJIOTlfH B. B. MetoA'>~ Teomr'r B'enqrH.JCT2fi H TeJ~''n H3'18'K·Jocm B paoqeTax 
coopyn{eH!1fi. CTpoHnsn;ar, Mocrma .. 1982. 

2. rf.HMAH !IE!. C:\'PJXO[( '' B 'ise'le'<'·Ie a TeJ~J!O cJJyqafiHblX npaueccoa 
HayKa, MocKBa, 1977. 

3. KOPOJifOK B.C., D'>PTE'-IKO H.VL C'>1BJ<;HqK tD TeJ"'"' aepJJHHocTeii H MaTeMa-

nrqecKoll cTarHcl'HKe, HayKoBa IIy~,ma., KHeB, 1978. , 
4. CBEfJII1lJ)\IH1 B A. Cnyqa'\Hr,re K011eoaH~ll M2BHHqecrmx C!{CTeM. MarnHHOCTpOeHlle. 

MocKBa, 19 76. · 
5. EPMOJibEB IO.M, Mero11sr CTDX1CTCN8CKom rrporpaMMHp:>BaHHH. HayKa, MocKBa, 1976 
6. IlETPOB B,B. CyM·,m He3aBHCHMsrx c~pa:iHbiX BellH'imi HayKa. MocKBa, 1972. 
7. NGUYEN VAN PH6. Ve mo)i m6 hlnh loin' h~c c'1a l,\" thuySt C!~ tin c~y. T~p chi 

Co h<?c sili 21 19i)5. 
8. ·o\VEN .D. W. Hau@book of statistical tables. Lon6lo"0· Paris~ 197 5, 

RESUME 
SUR VNE METHODE DE CALCULER LA FIABILITE DES SYSTEMES MECANIQUES 

Dans cet articley la theorie des proce.:;sus al6toires est a_ppliquee Gl.aiui la reso­
lution du probleme ale fiabilite sous forme .-fun prohleme <de programmation· slochastique. 

Cette m~Hhocl.e al'avan.tage d'eLre conv~nahle ala resolution du problCme sur les 
ordinatenrs, d' autre, part, potir !a resolution sur la chai'ge ext€rieure. 

Dans l' ar1iclet esl an.ssi donee un exemple concret sur le calcul IJI'un amorus-
Beur sous l'aclion lil'un charge a~Batoire. ,_ 

' 


