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PO TIN CAY
NGUYEN VAN PHO

§1. M& BAU. C

- Ly thuyét d:é tin cay clia cic kit ciu cOng trmh d& dwge trinh bdy trong céc ta1 11éu
'{'4, ..] efta V. V. Bo-td-chin.

y Ly thuy#t do cd ihe tom tit nhu sau:
'-‘Cho hé théng cé eic lien he

L= q (1.1); Mu = v - {1.2)
- Trong (10 u la vecto trang lh.h n & U q = ( X f) 14 wveeto téc dung ngoedi, ndi

. chung q 13 mdt qua t1inh nglu nhign q € Q; L, M 0L cic toln 1% vi phén,
2o Goi L 1a mign kidm tra chit lwgng £, e V.

Gei G 1a mién bé chisu trong khong gian ba chidu x E G.. '
P4 tin ciy cia h¢ thong 12 xéc sudt: o

P =P (s, 7)€ Qs T € {0t T E€al N ¢ &)

P& xfe dinh P{t) ngudi ta iién hanh theo bon bude.

“Bude [: So db hoa he va i trong, the 14 xice dmh Q, U, L, A

Bude 11: Nde dinh trang thai nglo nhién cda hé, toe 14 gidl (1,‘1)

Bude T{I: Chon kkong gian chil lugng V vi mitn kidm (ra ohit lugng £

Burde IV: Tinh P(t}. : :

_ Phuong phip xéc dinh dd tin ciy theo so I8 trénkhéng ihd 4p dung cho che llu-érng
hop sau:

a} Phoeong trinh {1.1} khéng ¢6 ngbitm Lita Jdifn duedi dong ham s8, mé chi tim
nghitm gln ding (nghi¢tm Dbiing s8).

b) Phuong trinh (1.1} khong o6 nghidm duy nbill, nhw trong bai {ohn thiét 1\9 181
i, Bai todan xéc dinh kha pang chiu lyc cba cho edng trinh,

Ngoai ra, 48 tinh _}"(l}, ngwoi te con phdi ding nhi®u gid 1hi& qua chit cha.
RBign ding chi ¢ 10 vige tinn mot thodt 1ofn Gng voi o 43 bdn buede trén @8 tinh
trén may tinh la ot kho i{blm

) Trong hai ndy, chang t6i iy dyng wmet md hiph loan hoc cfia Iy thuvdl €o tin cé_j:
.‘loug quit cho hé t8i wu {(hé ihdng tl-uon.cr fa iruémy hop rigng), h} vong r"?mg 35 khic
phge dwge mot phitn cde nhwoge ditm néu treém, '

$2. BINH NGBiA BO TIN CAY T8I UU

o day ching toi hiks hé t6i wu'ld he ma (1.1} khong c6 nghiem duy nhit. Quan
coigm wdy rong hon nghia t6i wa thong thwsng. Vi no bao gém nhing bai todn 161 wn
thong thwéng 1dn nhitng bai toin khong phai la 16i wu theo I]Uhla bep. Do 1a nhbng bai
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toan mudn gidi chang ehi o6 the (idn hanh bing edch lys chon phwsng 4n, nghia 14 ding
~thnat loan 161 wit hon. Legi bai toin phe viy thwong gidp trong co hge nhw bai toan
trang ‘thal gisi han, bii todu thich ang cfia b din ki — déo i1 2]

1. BAN VB cAcH eiBu DIEN 26 TIN CAV

Trong [4: 5] tie gid 44 thay _ o 7
' P(ty=Plv (r, TYE Q, AT &[0, t], 6'._{}]

P {ty =P [Stlp, sup v {r, T)E Q]

i
wizo,t] rEG _
“'v& coi P(t) = P*(1) {2.1)
- . Sau ddy chipng 16i xin néu mot thi du d& chieng té khong phii (2u1) lde nko ciing
ﬂung
' That vay, khﬁmg it tinh chdt tdng guat, d&.trinh biy ducoe rd viwg, ta bidn didn
che dai forgog nhir sau

R e e 4
g=q (x, 0,0,
——ly —n —gr —
. u=ou (x, 0, )
e — e
‘f:'ﬁr(xiest). -

Trong do 9 {ﬁ } 14 vecto nglu nhlén, cae thanh phan la nhung &ai lrgng nglu nhida.
Xét qua trinh v=—(z — 0% 4+ 2
la dai hrong ngdu nhién phan ph6i deu trén fo, 1]
Hay tim Plv<1, n<¢<t]
. Bb thi clia v (hay th® hien cfia qua trinh) la nhu:ng parabdn dgt cuetri tai v = 0
‘ma tai 46 vmax = 2 (hinh U ‘

Vi
” 2__}. ’}{ &
1 N
P ! ‘f'
: :
Ok /\ : ‘
7 A2
Tt

Hinh 1

PDibtm cwe v lodm chm-r trén AK khi © € [t}, t] (twong Gng vai B)
Khi di2n cge tri chay trén AK thi 48 thi ¢t © = t duéi néic v = 1. Khi didm cuwe trj chay
irén BK thi d¢ thi cfl T=1t trén afic v=1. Do O 11 dai lugng ngln r;hlén phan phﬁl
fieu, nén ta 06
P =1, 55
. AB
= -Didm owe tri K @ng voi O R
- = (= t®)* 4 2= 1 (vl qua &
t i _ b1 1
2 1-0gpfsietlest1=20imt 1 m P() s = 1 o 2 1)
‘ t Tt
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frong khi d6

Plsup w(T) -<._; l} =1
t&<{o,t]

! Vi c¢de gia tri cha sup déu ndm trén ndo v = 1.
Pt duoc tdng qué.‘i Bal tﬁy ching tdi khong bl@u dlé]ﬁ ner trén.

“ 2. mNH NGHIA

. Trude hét, ta hiy bida din chc hé théc co bin theo quan didm xéc s

‘co hgeta thwéng gip hai dang: ddng thire va bat ding thie, Thong thudng

‘15[, cie h§ thire 30, nguol ta ciin et vao dinh Iy, dinh 3% hay it ra cling chia o
g6 thue nghiém.

_ Sau khi x&r 1y chc két qud thyc nghidm nguoi ta 14y trung bmh (ky voug) hoic
p dwong hdi quy. .
" Trong [3] ching t6i 42 ban dén viéc thay th& cic he thirc théng thuong hﬁng

‘chc hé thite xfc suft.

Chiing han, o < [6] duge thay 'héi

Plo<[s]}>P, p&lo 1]

f(o, x,0=10 dlrgc,tliay bdi

— — : i
Pltf(ﬁl X,.-) fo(di X--o)l 3!}({»([6[0 1] . - .‘.
- Trong 36 {o] 1a g suit cho phép, fo 12 dwéng hdi quy. CGac xde suft p, g duwge ;
" cuinhir 14 cde tham 0 didu khidn. N6 c6 the chon theo sd liéu quan sat, theo ¢dc chi tidu
kinh t€ k§ thuat. Nhu ta s@ thiy sav niay p, q s& dwge ditu chink’ trong gué irinh
tinh tofn, '

Trong nhitu bai toin co hoe, dai lugng phéi tim 14 ham cuaﬁ nghla la X =
— i

x(9B)

) —F
bé phuong phép gidi bai toan dwge don gidn, ta bidu difn x dwédi dang tham
56 héa {6 T :

|

x(t, 8 )=x(7, 6)= Y yuow(8. 0

k
Tmng dé yr(t) 1a cdc ham tign dinh chua xac dmh, con vy 14 céc ham da biét

clita ﬁ s t-
Vi vay, khéng m4t tmh chit thhg quat, tee way ta chen 3n cia bai todn la x =
!xil khéng phu thuge vao B

Goi X Ia tap hop xée dinh bhéi cic digu kién tién dinh eda hai toan.
— —

Hidn nhitn, ta tim = sao cho x € X va thdéa min cfc hé thae dang zde subt

P[qaj(x,ﬁ,t) ]}p],_‘—m

Trong d6 t duge coi nhw 14 tham s8.
Do do bai tosn dd tin edy 1% xic dinh xic sufit

_""'?—-}
. SP[%’(X:G: 1) << Cf] 32 Py
P(x, t)=P i=n (2.2
LEX 'cé[cn t]”
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hy Bigw ohu tréu, dwge Gida theo uphia 1 ghe suid @ong thdl tada mEn it ol
che didu kién 4%t ra cho bal todn.

Bai todn 49 tin cay 141 wo, duwge it ra nhy sau:

: iy xée dinh z = gz:iﬁ sa0 cho

—

P{x t) cmt eye dai, nghia 121 Hm
Pit) = max P{x , t) : (2.3
ixl . ‘ .
) — = =
“Trudng hop giai (1.1 ta tim, (Tamr(_ x=1t (8, T) fhl (3 .3) tring vol dind nghid t‘iﬁ tin
edy cha V. V. Bé-lé-chin 14 5]

$3. PHUONG PHAP XAC DINH B0 TIN €AY cU4s HE 701 UU

1. LUgE D TiNK TOAN TONG QUAT
PB xac dinh P(t) theo 12.3) ta tign hank theo cic hude saus

Bude I: Chon Pi = min pj
' - : .
gidi bil todn quy hoack nglu vhién
—

{IPE%(X,@, ’gc]-—*’mai
'é (IfPJ 1]>P] (1)
f

v diku kléll‘ i= a4 {j==1)
f;ﬂEXfE[_IU)z :
K&t qui gldl bai todn (1) &6 thd din dén che trudng hop sau:
max Plog < Cl} = pie¥

Gid st '
e . .
{z} ' ;
a) N&u pP** <Tminp; = pt thi bai todn vd nghiem
llf .
LY Néu pi* = minpj = thi plt) = p|
\J}"
¢) Néi p** 2> min pj thi ta chuvén sang bude 2
{it

Thay ditn kien Plo; << Qi > P
pler <7 C1) 2= pp™
Pz = (\1’1“] 2})3’ p?m--l

1

Bude 2:
hé&i dign kisn
Ta lai ehon

Giai bai tnsdn
; e

([”3 {’U)ilj t}
véi che didu lefu () va {I)

Trong 46 ta hitu {1} 1a dew kign (T) khi thay p; bhéi piﬂ‘“‘a i tim duge Pyer
a, hs © mhw bude 1. Qui lrinh tifp tuye twong Ly

(] ==tnax

li lai x8t chc traedng hop
Qui trink lp ding & bude thd S khi ma

max _ oo { . pmax) _ max
: = ) ., =
s HEOAPh Py g—1
3 3
*lj"%"I{i\;

C4e bai toan (I3, {IT) 14 nh@ng haf todn quy hogch ngdu nhién. thudt toan gidi

ching &8 dugc irinh DAy trong [8, 7t
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v a—;rc a”mu i’weﬁff) (L)

| <4 8max:ﬁ —0 -

S .
Ve mgi ] P
L°  srop - >0 f"’[t) £ sroe

3 .
B = min P, B
PO
JET

] .
FPLLs CF »max R
Vi car gree kel (Th

=0 X =8
gm&x EZ

i ;

5@; Ty
-
rpmax = min )//3 ; ffm‘b}z: f_\’f‘;’“

STOP. P(f)a?m‘?

PR .
L

I
i
Hioh 2

/

2. CHUNG MINH Sy PHU HQP CUA LUOC DO TREN

Théat vay, sau khi gidi bai toan (I)
g

— Néu p‘f‘“"_.< min pj thi hidn nhién bai toin vo nghi¢m, vikhéng ton tal x théa

man plo1 < Ci] =

— Néu pm“‘ = mm pi = pl qua trinh dwog lai, vi khong thd tnn dwge phuong an

: . j
t6f hon 'd& nang cao xdc suét.
: —
— Néu pl"** >> min pj = pi thi 3 £ thoa man 4t cd cic didu kign cha bii todn va

i
thda min

{){':PI } > pmax > pl
ngh;a 14 cén khd ning lang xéc sult, do d6 ta lhay pi bdi pP2s, qué trinh liépll_ic trong

tig & blr(’rc 2
" Ghi chiy Tren day ta d& dif chon frude che xX4c sudt pj, A% &igu kign dwoe € mom ?

hon ta cé the ccn p] ld chc &n ecda bai toan va .
| B<y<1 j=in

Luc 46 ta chon p, 14 p], gua trich tinh todn tiém hinh theo IU'O’C dp trén.

Khoi lrgng tinh todn theo so dd trén phu thudc ehd yEa vao viee gidi Hai -

bai tosn (I) vi (I D6 1a hai hai toan quy hoach ngdu nhigu, khi ndug gidi chung
& dvgc ban dén tiong [6,7]. & day trong nhing dieu kien nhit dinb cda bai-tofn co oo
che bai todn (1), (I) c6 th® dua vé bai Lohn quy hogch tién dinh.
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§4. MO)T 56 'NG DUNG

1. XAC DINH XAc SUKT c0a KHA NANG CHIU LUC CUA
HE V&I Luc T HAN CHO TRUGC

Nhu la d¥ biét, Im, toi han trong bai lodn trang thdi gm‘l ban Pmax théa min cio
ditn kisn

— -—>_ -
Lo =P, fio)<< CVKE’V
Khi k¥ dén dic tumg ngiu 11h1en cha didu kign déo. Ba1 toan dat. Ta la
' Xée sufit. d%'hé an odn véi-lai trong Pa nao 46 13 bao nhita ?
(P, c6 th chon 14 tdi trong ph hoai khi khong k& dén yéu t6 ngiu nhién)

Tic tim Plpmax 2> p,] _
BAi toan didt ra twong duong voi bai todn sau:

‘ P{p < po} — min
—
D vgi cae diea I{ién?Lc =p
( p{f(G}%C}?q.d,pléﬁr].
Bai toan thich tng cing thaph lp tweong ty. '

1

2. BAI TOAN THIET KE T61 UU THEO DO TIN CAY CHO TRUGC

— -
MI(x, ©) — max (min)

(1v) ; Voi cae dizu kign:{ Ple; << Ci} > Py, j=f§1
P - = Pr
1 €X

Trong 46 M 1a k¥ vong, J 14 phiém hawm mue tidu, Pr la xiac sufit cho trode. Ta
thay bai tean (IV‘ b&i bai toan tuong dwuong sau:

E———
M (x, B) > max (mi-n)
avy Plo;<< C5] > Pi, T =1, o
Voi cae dieu kig = O
&i che didu kign Pr < P 1, A

—>
: 1€ X
(IV)’ 1a bai todn quy hogch ngdu nhien.

KET LUAN

‘Bai bao 4% néu bai toAn va thuit toan 4% tim d6 (in cay cye dai clia mét co he,
troug trwdong hop mot sé tham 88 cdz hé ehwa xdc dinh {(thude moét miBn cho trude) g6 la
mot bai toan t8i un cia 1y thuyét dé tin cay Luge d0 tinh toan cilia.V.V. Bélochin chi
1a trudng hop riéng.

Do khuén khd bai-bao ching 16i kkong néu thi dy biing s6, vn d& kha aing gidi
bai toan theo Iwge @d néu ra, phu thuge vio khd nﬁng gidl bai toan quy hbach ngdu
nhian [h}. Ngay nay @4 e6 nhidu thoat toan &t dB gidi eic bai toan dé. Trong ‘didu kign
cu th® cia bii toan co hoe, thi vide gidi bai todn lai d& dang hon.

Pia chi: , _Nk,gin ngdy 21]3/1984
Tn;cmg Dei hoo Toug hop EN (xem tiép bia 3)




