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vE MOT LGP BAI TOAN CUC TRI TIEN DINH
TUONG DUONG VOT BAI TOAN CYC TRI NGAU NHIEN
TRONG LY THUYET DO TIN CAY CUA CAC CO Uf

NGUYEN VAN PHO

1. MO DAU

Trong nhidu bai todn co hoc, ¢é cac dai lwgng hay qud trinh ngiu nhién tham gla, ngudi ta
thudng gidi bing hai cich: :

- GiAi trwe ti€p bing cic thuit todn ngiu nhién.

- Chuyén bii todn ngiu nhién v& bii todn tien dinh twong dwong.

Ching han, phuong phap twa gradian trong bii todn quy hoach ngiu nhién [1]; tim mit 45
x4c suft trong bai todn dao dong ngiu nhién din dén gidi phwong trinh vi phian Fokker - Planck
- Kolmogorov [2].

Trong bai niy, tic giA mé réng cac két qud trong [3, 4], chimg minh sw twong dwong gifa

- bai todn tim d8 tin ciy véi bii toan cwce tri ngin nhién, sau 46 chimg minh sy twong dwong gitta
bai tedn cwe tri ngiun nhién véi bii todn cwe tri tién dinh.

Do 46, &8 gidi bii todn tim @5 tin ciy cda cdc co hé chi cin gidi bai todn quy hoach tuyén
tinh hay phi tuy&n tién dinh vé&i him muc tiéu tuyén tinh.

Nhe céc thudt todn cda 1y thuydt quy hoach ta khic phuc dwoc khd khin khi gidi bai todn
virgt ngudng trong khéng gian nhitu chidu (5], khé khin khi gisi bai todn <6 s8 ding thic it hon
s8 an (bai todn xdc dinh khi ning chin lic, bii todn thiét k& t8i wu cda céc co hé).

Cdc kit qud thu dwoc ¢ thé ip dung cho bai tedn xac dinh dd tin ciy clia cdc hé k¥ thuis
phirc tap, cic hé sinh thai,

2. ST TUONG DUONG GITA BAI TOAN TIM DO TIN CAY VOT BAI
TOAN CUC TRI NGAU NHIEN

Theo (6] d6 tin cdy clia mdt hé théng bat k¥ dwoc xdc dinh bdi xdc suit:

( o=
Po-rd T, =

rel0,t], FeVs

Trong &4, # 1 bién trang thdi, 7 13 bién chit lwomg, Qg 14 mien kiém tra chit lu‘qn'g, LviMIla
cic todn tik vi phin, # 14 ban kinh vecto, V* 14 mién vat chidm, t 13 thoi glan.
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Khi bd qua céc t&p cé xdc sudt bing khéng (trong 1§ thuyét 46 tin cdy thi dibu 46 13 chip-
nhin dwoc), ta thay

[ PUE<Q =1 ‘
Li=q b { (Li> =1 (2.2}:
o P(Mi < ) = ,
Mué =4 bdi { PIMT> ) =1 (2.3)
f(H € bdi P[f(5) e Q] > p, (2.4)

rel0,t, reV, pelol]

Vi diBu kién (2.4) cé thé bidu difn bdi mst hé bat ding thirc. Da @6, cdc didu kign {2.2), (2.3)
va {2.4) ¢6 thé bidu didn dwéi dang téng quit

P{g]'(ﬂ‘, gaé‘:t) < CJ‘(H—: t)) FGV*} 2 Py 7=1n, pr € [0> 1]! i= {gi}- (()'5}

1a vécto ngiu nhién.
D3 tin cidy P(t) cla (2.1) ¢é thé bidu didn lai nhir sau:

Pt} = max min p; (2.6)
giex) ¥
T € [0, ¢]
rel:

Trong 46 X 13 tip thda min (2.2), (2.3) vi (2.4) hay (2.5) véi p, ti€n dinh (song p; chua biét
trrde). ‘

Thét vy, noi chung véi py xdc dinh, &, 7 € X 14 da tr1. Ta tim &, ¥ sao cho p; nhd nhit dat
cee dai, d4 1a gid tri Pt} phai tim.

Ta minh hoa {2.6) trong khdng gian 2 chidu va rang budc tuyén tinh. (Hinh 1).

8 Da gidc ABCDE xdc dinh bdi (2.5). Trang thai
ctha hé ¢é thé virgt ra ngodi midn cho phép ABCD
theo cic canh khic nhau véi cde xde sudt khac nhau.

Gid st pap = pumin- Ta tim maxpap véi 4,0 €
{ABCDE).

Noimét cach chinh xde, P{t}) xdc dinh theo (2.6)
ch 1a cin dwéi clia P(t), vi ¢6 thé trang thai cla hé
virot Ta ngoii mitn cho phép theo mdt canh khic
‘c6 xac sudt 1&n hon pui,.. Song trong cac bai todn
co hoc, s6 an 16n, siéu dién nghiém 13 mét siéu dién
trong khéng gian nhigu chitu, mit khac khi bift dwoc

‘ can dwéi la dd thong tin d8 quy&t dinh cdc vin 48
Hinh 1 khac nhw: xdc dinh hé s8 an toan, xdc dinh phwong
in thiét ké vov..

D€ thuin loi cho vidc tinh todn, ta c6 thé chon p; = po V7. Chon nhu viy khéng lam gidm
P{z). '

Thit vy, nfu ton tai p; ndo d6 md p; > py tive 1 ton tai mét ditu kign chit hom, trong khi
ta chon p} = pg 14 ta da gidm nhe digu kién, hién nhién digu 44 khéng lam gidm P(t).
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Trutmg hop, mirc d§ quan trong vE kinh t& - k¥ thuit cla cde didu kign khic nhag, thi ta
ding cic trong s8 ay; oy dwoc xdc dinh trwde sao cho
1 1
pi=ap€[0,1] =  p€0,—] =  poclo, ],

Qg Ximaz

Ciéc _a;- dworc chon cao tng véi cic didu kisn cé tim quan trong hay nguy hidm cao vi ngurge
lai. N&u c¢é nhiing p; cho trwée thl dwge gl nguyén trong qud trinh ¢inh todn.
Tir nhivng 1y ludn trén ta thay dé tim P(t) ta cin tim po. D& tim p, gidi bai todn sau: ,
P{gr € Cp} — max
P{g: <Ci} 2 po, t=1n
re[0,t], rev* :

(1)

v cac digu kién {

Trong &6, 4, ¥ vi po 1 4n clda bii todn.

hay
po — max , _
e e . [PlasCGlzp i=1n
v che difu kign - .
re (0], FeV
Cic bai todn (I} va (I) 12 cic bii todn quy hoach ngiu nhién [1].
Ta chon py € {0,1] hay pg € [0, ] trén mdt tip r&lrac
Jreas
1 2
T <
Vi pé,i) = ps bai todn tdn tai phwong 4n thi ta chuyén sang chon py = pé""’"”. Qud trinh lip

twong tir cho d&€n khi bai todn (I) hay (I)’ khéng tén tai phwong an thi dirng lai.

Hidn nhién, po phu thude t, vi g, phy thude 7 ma 7 € [0,¢].

Trong quéa trinh gidi ta xem ¢ 13 tham 8. Tigu chuan chuyén giai doan 13 giai doan trwée t5n
tai phwong 4n, chir khong cin tim phwong an t8i wu. D6 13 d3c di€m vé chng thuin loi khi gidi
bai todn cywe tr} trén may tinh.

3. CHUYEN_BAI TOAN QUY HOACH NGAU NHIEN VE BAT TOAN QUY
HOACH TIEN DINH
1. Dwa céc didu kién dang ddng thirc vé tién dinh.

Gi4 st ngoai luc 3{t) cé thé bidu didn duéi dang [1]
alt) = 3 Quen(t)
: k

Trong d6 ¢k (t) Ia cdc him khéng ngiu nhitn cha thai gian, Qx 1a cdc dai lwong ngau nhién.
Ta chon u(t) = 3 Qryr(t), trong 46 ¥.(t) 12 c4c ham tidn dinh c3n tim. -
& .
Khi L 14 todn t& tuyén tinh khéng ngiu nhién thi L& = § trd thanh
L = o4 k=1,2,...). (3.1)

3.1) 13 hé phwomg trink vi phin khdng ngiu nhién, né dwoe gift nguyén trong cic didu kién cia
¢ P g Yy 24 ¢
bai todn. ' :
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2. Dua bai toan quy hoach nghu nhién v& bai toén tién dinh.

a) Néu céc ditu kién {2.5) g;(d 5,8,t) < C;j(6,t) cé thé dwa vE dang

G,(Zt) < K;(8) ;=1,n

~trong do I= {a:‘} 13 vecto an tien dinh. Tridmg hop niy thucmg gip trong co hoc. Ching han,

khi ngoai lwe 13 tifn dinh cdn hing s8 déo cda vt lidu 13 ngiu nhién. ‘
Twong tw [3], ta goi H;(z) 12 ham phan phdi xdc sudt cla K; é) Theo dinh nghia ta cé

Hj~(}_P{KJ(ﬂ§Z}h3y1—H(Z P{KJ_)EG}

Bai todn (I} twomg dwong vé&i bai todn

1— H;(G;) - max
1-Hi(Gj)zpo g
re(o,t], Fevr

(I1)

1
~
3

véi didu i{ién{
Bai todn (I) twong dwong véi bai todn

Po — max
l—po > H;{G;) 7=1,n
re(9t], reVv:

i
' 41 dive kién{

Vi ham H; 13 ham khéng gidm theo G, nén (II) twong dwong véi.

G:{(Z, 1) — min B
Gi(#7<8; 5=1,n
re 0, revV*

(I11) -

vér cdc digu kién{
va (I} twomg dwong voi

Do — max-

Giz,7) <8 T=14n
relod, FeEV*

(i

véi cdc didu kién{
Trong d6, f; 1a gid tri 1én nhit cda 8 thda min bit phuong trinh

1—po 2 Hj (}6)
Do d6, ta ¢6 thé xdc dinh 3, tir phwong trinh

1-pp= HJ’(ﬁ)

Phwong trinh ndy néi chung ¢6 thé gidi bing db thi. {III) va (JII}' 14 cdc bii toan quy hoach
phi tuy&n tién dinh.
b) Néu g; trong ditu kién (2.5) cé thé bitu dién duwéi dang

- Cj= > ai(8,8)z, + b, (6, 1)

‘Trudmg hop niy xay ra trong cic bii todn tuyén tinh, nghidm cé thd bidu difn dwéi dang bidu
dién ph3 [8].

Twong ty [1] ta coi ¢ 12 tham s8 vi 13y gan ding ¢ trén tip rdirac {t} nén khi bién déi ting
‘di2u kién ta coi ¢ khéng dai.
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z; 13 8n, a,y; va b, coi la ddc lép va c6 phin pho1 chuén, ta k§ hign m;(Z) 1a k¥ vong cla

- ¢y nghia 13
mi (&) = (@ujz; + )
12
trong d6 Tu; = May;, by = Mb, M 13 ky hidu k¥ vong. Goi d;(z) > 0 12 phwong sai cla
g; — €. Ta xét dai lromg ngin nhién '
_ gi(%,8) — C;(8) — my(3)

) =2y

vl a,5, by ¢6 phin phéi chuin thi K (A) ciing cé phan phdi chudn véi ky vong bing 0, phwong sai

bing 1. Vi phin phdi chuan dwoc hoan toan xdc dinh bdi k¥ vong va phwong sai, ta suy ra K (9)
khéng phu thude T "1]. Vi thé

R o . ’
P{gJ--CJ~$0}:P{gJ \/JE ’+\7{%50}
) )

Do dé, ta 43 dwa vé trudng hep a) véi ham

4. UNG DUNG

1. X4c dinh xac suft sup d8 ctta hé dan héi - déo chiu téac dung hrc gisi han.

Nhir ta di thiy, lwe t&i han pyax = po trong bai toin phin tich gidi han thda man cic didu
kién [7]

LJ{J' = Po, . f(gij] S c

Ta xét bai todn

q — max
La;; = po
véi cae dign kign{ P{f(v;;) <C} = ¢
g €]0,1]

Trong d6 o;; va g 13 an.
Bai todn thich img cia he dan déo ciing dwoc thanh 13p twomg tir khi thay oi; bdi olf) + iy,
(4

pi; 13 trodmg tng suit du, Jij) 13 ¢ng suit dan hdi.

2. Xéc dinh x4c suit an todn ctia hé phan b3 tham s§.

Xét dim trén 2 g&i twa don giin chiu tdc dung tii trong phin b3 ¢(z, t} 12 ham ngiu nhidn.
Goi M(z,t) la mémen udn, M; 12 mémen gidi han [6].
Phwong trinh vi phin cin bing (bki toin twa tinh) la:
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M

972 ¢
Pisu kién kiém tra chit lwong |M(z,t)| < M,
Gil sit

g(z,t) = Z Qror(z,t), ta chgl} M(z,¢) = Z QM[);:{JJ, £},

Xic suft an toin 13

2
T e, 0xl0.0) = weltsr) =0 i =T

P(t) =P 3 |M(z,7)| < My |
vz e (0,8, 7 € [0,1]

Din d€n bii todn

Py — max

az

“3'—;%“ = o, Yu(0,7) = P {é,r) =0
P{|M| < Mo} = po

Yz e(0,4, r€[0,t]

 Dia chi: Nhén ngiy 5/7/1991
Trudng Pai hoe Xay Dunyg

véi cac dign kign
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SUMMARY

- A CLASS OF DETERMINISTIC EXTERMAL PROBLEMS EQUIVALENT 7 .
TO STOCHASTIC EXTERMAL PROBLEMS IN THE RELIABILITY THEORY
OF MECHANICAL SYSTEMS
In this paper, the reliability of the Mechanic Systems is expressed under a new form. Then

we propose an iterative method of computing of the Reliability, and apply the obtained results to
the some problems of Solid Mechanics.




