
v£ M('IT PHU'O'NG PHAP xAc DlNH D('l TIN c! Y 
CUA CAC CO' H~ TRONG DIEU KI~N KHONG DAY DU 

NGUYI~N VAN PHO 

' . ' ' . 
B:.H nAY chitllg tOi nh1im giii quyiH van l'Ie xac djnh dQ tin -c*y ella cic co h~, 

khong d6i hOi nhi~u thong tin nhn cilc phuong pha·p bi~n c6 [t]. Phuong philp n~u trong 
hili nay co tb~ ilp dgng cb" M hat <y nhtt ho sinh thi>.i, h~ ky thu~t, h~ quiln lj, <.v •.• 

Trong' b~i nay cbllng t6j mO rQng eae k!H qu:i trong [3], Uua ra m.9t eac-h: bi~u 
diCn m&i ve 49 tin c:).ye Tl'r d6 ph~t b1eu bai tofm Urn d\) tin c~y di;&i d~ng bcii to:ln 
quy bo'-ch ngau nhien~ V6i nhfrng gi3. thit;t nhat djnh~ chUog lUi cbuy~n bai toal.n eve 
tri ngiu nhien v~ hlti toan tiiln dinh. · · 

Cftng trong bid nay . hUng !Oi n~u m¢1 thu~! loan il~ gi&i hi\ i to an Cl!C tri ng[u 
nhibn, cbo phep tim d<) tin c~y mgt each thu~n lgi. 

flieu dang chu y Ja so do giai hiti tolin cua chUng toi rbl rh chfrng to Mi toan 
tbn t~i phucrng_ tn hi dll dl! chuy~n qua bu6c oau, kMng c~n tim phrr<>ng an t&i "" 
tung bu~c. 

Thtmg t!u cAn tbit;'t d~ Unh P(t) cli'i Ht thOng tin ·ve ttte &!¢ng ng-;d,i q(t), kh6ug 
dOi h-~i: cole gi3 thiet ve S!f vuqt ngu:Ung ft]. 

I 
~ ) 

Lu = 7 i 
-> _, 

r I J\Ju = 
P(t) '~ p 

~"· '· 

i ·' ) E no ( I\~,.· 

"' 
c:: [o, I] ~ I 

I -- _,. l I E V* I r 

M n ~= v _ _,. F(M u = v) = 1 

--',"- ~· -::> 

f(v) En,-> Pjf{y) E no.'" E [o, t], r E '"*I 

(2.]) 

(2.2) 

(:;.s) 



--;.. -~ __,,_ 

PJ 'l'l(y, 0, t) < C;, '< E [c, tl, r E v•! >Pi 

\iPj E [0, 1] 1& h3.ng $& chua xac dJnh 

Ta · di d~n djnh 1.~ghin : 

B(; tin c~y P(t) cua h~ thong Ia xac su&l 

P(t) = max miu Pj (2.6) 
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Y ngbia cUa bilu t:H?la (2.G) lit treP l:;J_p X, t~p xnc djnb Lbi ,~ac f·i~u thlre trong 
--> --+ 

.2.1), lim u, v sao cbo P1 min d~t C'i< c1~i· 

. D~ dang thly r~og P\t) xoc djnh tbeo (2.6) tugng dttang v<lti P(t) trong [1]. 

13~ thu~n lgi tho viC;c >~y dvog thu~t loon llm r(t) ta <hQn P; = P. V; E 1-;:-;;r. 
:h9n nbtr vh kMng !wh hu:i'mg dAn gia trj cua P(l). Vi n~u ton t~'i P( nlJo d(J, mil. 
Pi > Pe, r1ghia 18 tOn t11i m¢t dd!:u ki~n eh~.t hon, ma ta they bC,i P(! Ott" kh6ng Hm 
ohq P(t) giam, vi P(t) = liJ" Pi· M~t kUc khi thay P, boi Po ttrc 10 Ia da gil\m "h~ 

:mu ki~n, vi~c d6 c6 kt~ •lng·naog cao P(t). · . · 

'Trrr&ng hqp~ mtrc r1</ qua.n trqng .1·i'n cae Gien ki~n khac nha:u, t'!6i c.\d1 hhac ml!e 
quan trQng ciia dQ an toitn theo d.c· miCn con lrong khOng gian cb.~\t lrrqng lR khiic nhau, 
ta. dUng trQng ·st'9 ocj, ~Xi du-qc x:\c dinh 1ru&c. 

C~c cr.i du~lH~ chon MtJJ cf,1"J Y&i dtc _ (1i_~.u ki~n r1) mite- d{! qu:~.n ltf}1_1g h;:~.y P-.ift1J 
hib.m hon \hi dut;Jc \lng •.'\fri oq hYn ha:n 'ffh ng:u~.!J·c l;.:i 

Tlr 

N-€u t'-6 nl-n:i"n,g PJ ~:.Iw tnz(Tt~ tb dln:;r>:'; _gilt nguy{\l: !nmg bai t-~.>:t:n~ kh6r,g c.Jn ITlH\g 

trqDg ~''-')• 

Tin.b. P(t) th8o (2~0) thvc '.ch~·t thn P<i c~c d?i '"a ilJ.Ga mln c-E.'3 di€u ki~n [1{1 ;~g, 
(.2s1). Vi l/i!Y~ d~ gi&i b~i t.)t,n ta thl,,;. hi~n mQt quit triuh l?pJ nhEI.rn nang Gao p~. . '-' 

Cho \TU{i)'{; Pt~ E (o~ 1)1 b!iy x(d X€fF.'_! vth Po CHI. ch.Qn cb thOs. mfm e~c cne-u ld~n 
(2.j) h1!Y kbOng '? Mu0~ V~ty ta giili b\ti toB~:n· 

Pl_i'k·~: c~J-·'> max 

fPf l'fl.t '-C C1 J ? Po~ l' = 1j n 

lv-; E v'''·, \:!'!;" E In~ '} 



C':lu bai toan (!) <0 ngbi~m (co phuang an) H>l ohi'ic cni!.n be han ho~o ll ~ng l'(;) 
vi t1Jit.l'(~rc l<!i. VJ v*y· tm c.bQJt Pill tr&.n m¢t t~p r&i fll!C9 

\'Oi Po-= p[~J hili toRn (I) t(ln h.d ph-uo'-ng an thi ta chuy~n saog chQn Po= p~i+il. Qua 
triuh li~p lgc ttrcrns 11! cho den khi bai loan (1) khOng tilu t~! ph ~rang in thl qu~ trinh 
llj.p dirng l~i. 

Gia· tri P(t) .chioh Ia P, C\fc d~i mi biti toitn II) ton t~l phucrng an (t dtrqc coi la 
·1ham s6). · 

Hi~ll nhi6n, Po pbt.t thn~c- t, vi -q;i phv tbu()C 't' rna 't E [('t t]. 
R5 rang _trong rnci ph<!p 1*!' ta chi cln ·urn phu<1ng lm xuat ·phat (kh6ng gia t~o) 

cUa bli IO.n (I) ra ta chUJ~n saug bu&e I~p S;\U. D6 li tfil:u v-6 cUng thu(m lgi d-a gi!i 
bl.i to n ey:c trj treu miy tinh di~ll t U. 

§4. CHUY~N BAI TOAN NGlU NHiftN vt 
BAI TOAN TiftN DlNB TU(JNG DU(JNG 

Xe! Mi loi.n ug5u nlii~n (I) • 

. Truirna hqp '~'' ly, 6, tJ < Ci 

C6 thl! bi&u clion drrcri d~ng 
-........ ~ ~......,. 

g;(y,t)<; kj (0); j ~ !,r 

Nhieu Lai toin co h9c co thl bi~u di~n du<'ri d;.•s (4.1) ho~c tuong l\f• 
..... 

(4-1) 

TuaDg l\T [2} Ia gqi H;(Z) Ia hhn pbin b6 tic IU~I run Kj(6J, thco djnh ngh!a 
lt. \ ~ : 

h~j': 
-· 1 - Jl;(z) = !'[ !Z;(O) > x j 

""> l - Hj(g;) = Pi Kj(e):? g;(,;, ~) j )< P, 

ViJ-; b§i 1<An (1) h(r th&.nf1 

Vi Hj la him kbOJlg giUm, i.en ta. c6 bii tolll t.i~n Oinh ltwng dtrallg 

. I g< (y-;- ·d -> m)n _ 

(Ill) ~~ V•oi ditu ki¢n \oi (y, ") ,;~~1''1"' j~ 
I " E [a, t]. " E v~ 



Tron.,g Q\p ~j"u jB._ ~d{ !.::Jn 1~b'L. d16~c lt.di_:~- j, 

Vi Hj h bllun kh6ng giUm~ ttl; x:lc. tl}nh fjjux thOa 

~' Po tlj([l>j) 
~alin h.~: di tUn gild pb~.tong td.nh 

Hinh 1 

V&i mQl gia tri P 0 ,_ ta xAc djnh duqc ~ju = max f.!j tuong {rng, lheo gii lrj <16 
. !1! . 

ki~rri tra l~i xem hid t(_)l:\n (III) c6 tfm t~i phuang iln khCn_g? Ni!u cU, ta tiep (l;IC tiing Po 
vA lam ttrong t~r. c1w _Uln khi (IIU khOng tOn t~:i phuang an. Gia lr} p~iJ cu6i cling eOn 
ton t~i phucrng !m Ja gia !ri pMi tim• 

Cbu y: Neu bai toao (I) chiia nhfrng di~u k;~n lien dinh !hi •a h~ sung rlieu kltu 
do vao hO£ toh (lll). 

§ 5. TB.t DV 

X.et th.anh lfinfi trtJ, cbin Hie cl\mg hp: d9c tl;a t"anh Q(t) e!Jif'\a dhi ella thanh U L 
vb. dtc d~c tnrng E<t J', Hay x3.c dtnh di) lin c<}y cila thanh khi eoi c8.e gtfJi h~n b~nj keo~ 
nt'n R. va. n 2 EJ/H~2 H nhi!ng 11-i h:qng ngf1n nhif•n Q§. lidff. 

D¢ tin e(l.y la: 

F(t.) ~ p 

' 
P(t) "'~ P ) ~~ . I 

T E [0, i] 

Trong d6 N(t) E Q(t) 



Ch 9 )l g"} ~ N, K:~_ = n~ 1~;.~ ~~~ i'-¥, Fr. ~:o -rr,':EJih.; 

An cUa bfti tof.l.n a N, '!,'" 1;\ tham ::;c), 

Gii sir h3m ph:ln ph6i xac {3nfh cila R •:~1 Hi v:l c1i2 n 2EJ/H . .'2 18. H2.. 

Ta t:hu,y~n $ang hili toan 

Hay 

l 
1 - Ht -"" ma:< 

V&i amu ki$n 1 1 - Ih > P .• · 

· .. h- ~2 ;>Po 

Trong ci6. f3ru va jj~ax dugc :d .. _c c1jnh ftr d.c pbu:ong 'trinh 

1 - Po= H1(~1\; 

1 - P, = Hz([:h) • 

. Cu6i cung di Mn ba} toan lib djnh 
N ~min 

{ 

N ,;;: flm.x 
V<iri di~u ki~n . """. 1 

-N <; ~f" 

(] d~ly fa coi 't' la tl~rnn. s6, nin' khi cho nh0.n mQt t~}p .gii trj ro1 q_c ": '.= f ·nJ ·· 
thi ~0 (neu ki¢n h:'!i fotm tl1ng Hm. Trrr&ng hqp i·i~ng _thi chi" cln xet dl_c gia tri diJc 
bitt cila -r. 

Ta xet m¢1 •6 trm!mg hr,>'P .ciia Q(t). 
t. Trtrlrng hgp Q - Iii' Iii. hling 56 

Biii toan (•) <:6 thll giai d~ dimg b3ng do thi (h!nh 2) 

(J 

111i1X ···'.A 

Hinh ,; 

Gi~ SU' 

f" 1 
nfri p~ll ftrong lrng t~p gi.fl tri N ; I ~2 11 "-y ~;u:tx ! 

' ' ' ChUng nao t:~-P [ ~= ~j;u:, ~~a~] kh6ng trclLlg (nghln Ht tOn l<Ji phu·ang :in) 1hi tn 
ti~p tl,l~ Hlng Pc· Vi N <No .nen Po Ylng thi ~1~-ii: gi.?rn va gi:.'inl dfr; mlrc N = ~i~x t"tu 
dUng l~i~· lfl.o- dt'; P(t.) = P 0 tuang trng. 

2. Truirng bgp N(t) = F(t) lien djnh thl Ia ohQn 

No= ffiaxf(t) 

3. Truong h<;rp N(t) = u(t) + 6N(8, t) trong d6 a Ia ky vqng toiln con 4N(6, t) 111 
d!J.l hrg~g hay qua trinh ngliu nhi~n da hi~r. ~.:ac 4-D--c qn:rng. NtH chuug ~ = a(t) .. 

F..hi d6 



vol (R -AN) 

tbi hwng t1.r nhrr lr~n, ta cO th~ giii.i b:li !o{Hl n1l)t c&ch Gl;§ ditng. 
......... --.op 

Trong thi dv dan giin tree) ta d!i kh6ng ·quan tUm dl!n dieu ki~n J>.r t<::c (i ("'i 
~. 

dli clio N = Q). Tm&ng h(Jp cnn drra Lu = q vao hili toin, thi v~ m~t phmrng ph1p khOn1 
. _....,. .......... 

c6. kh6 k.Min. Song d~ d'nn iii.n, vi~c tinb toin~ t;a dua_ Ltt .,_.., q .,e h~ tldrc til'n djnh 
trrnng t1,r lJ'DUg [i]. 

Vlri C>lch hi~u di~n dO tin r·*y P(t) lhM (2.6) dA cbo phep In ph:l.t hi~u bai loan 
xae djnh d¢ tin c~y (.]tr@'i d~ng bid fo.lin q11y ho~ch-ngiiu nhi4n <I). Thu~t toAn giil n~U 
g § 3 la tOng qutt. \"t\ vO C1i'ng thu~n 'lgi trong tinh to1!-n va ('hi e.i.n 'd:Oi hQj thdng tin 
ve tlii tf(;mg ngo9.i. 
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SUMMAH Y 

O!'i A moTJIOD FOH :SOLY!N(, 'IT-If" l1i':LIAIJ!LJTT PROBLEM OF THE 

~IEGJA:-;!C.\L SYSTEJJ 

fn this pepe!' f_he problem of reliabilHy js fMmul::tterl in sloehutic programrniu_g 
rorms and corresponding algorithmt: <He_ given· 

Iu some ordinary eond!tion~ of meehllinicai syglem~ st~Jclustic prOfiP'liliDmin,e prob~ 
lerns can chnng.t: by thal. ones or lhc deterTI?inist ic mntbematieotl programming. 
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