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T6) VU VA THUAL TOAN TRONG MOT BAI _TOAN
LAY _MAU KIEM TRA

NEUYEN THANH TUNG
vién Khoa hoe 1'T vd DK

1. MO PAU

Cdo phwong &n 18y miu kidm tra ofla Dodge ~Roming dirge mé td trony nhidu tal leu
v8 kidn tra chfit Lueguy (ching bgn trong [1], [8]), Chungeting da dwgo dua thanh tiéu chuln
M§ Milltary Standurd 105, D (1963) va dwgo thira nhign bl che (3 chire titu chulln ciia nhidu
nwdre. Mye dich ada che phwong 4n 14y miu kidm tra ndy Ia nhdm cung ckp mot thi lyo ma
phé @6 mot trong hal quydt djoh ch&p nhén v bae bd 10 sin phitm duwgo chign mot chch ty
ddng: Tuy vhy, irong tinh huéng ndo do ching ¢ thd lam oyo dgl t3n thit trung binh va do
8 tr& thanh nheng phiwong an khoug t6l wu, (xom (2]

T nhirng nfm 1000 el Lol ddy c6 nhidu edng trinh nghidn odu nhim mo réng phuong
phip cla Dodge - Roming, hofie ira v cho phwong phip mél xdy dyng che phwrong dn 16y
mau kIdm tra kinh 18 trongt nhitug tinh hudng khée nhau (xem ehdng hen [2], [3], [5]):

Trong bal nay ching 6 dua ra phuong phdp xdy dyng phwong an 16y miu kidm tra
161 uwu o6 tinh d&n phan LS tién nghiém etia 131 ph§ phdm trong 16 vA ohe chl_pht trong

mos tinh husng «6 ¥ nghla thye {i§n. C6 thd xom ddy Ia mot sy m& r¢ng phuong phap x&y
dyng pheong u kidm tra v thay thé clia Dodge=Roming theo che hwéng sau day :

— D6l v&rl mbl don_y| sitn pnldtm_miu ngodi ohi phi eho Jan kidm tra dlu tién xét thém
ohj phi eha vide kidm tea chon 1dy don vi ohinh phitin dem thay thé trong trirong hep don
v} shn phitm d6 1d phs phitm.

- Tinh d6u sy thay ddi ciha ty 10 phé phdm i 16 ndy sang 16 kbie theo mit phén
b8 tién nghigm.

— Tinh d6n tda_thit ma bén nhin phil chju do nhitng don vj phé phdm trong phia
adn lgl khong kidm tra clo nhitng 16 dugo chiip nhin gy nén.

2. BAI TOAN

Gid st ¢or s A tlurdng xuyén mua oda co s& B mot logl sin phdm (chfng han mot logl
béng ban ddn) 43 sdn xuflt ra mot logi sin phdm mol (TV ching han). Theo chu ky, bén B
dom glao sho han A (i¥ng 16 hang cé o3 N o6 djnh, Gl& s mdi don vj sén phim chi e6 thd
dgo trung bl mot trong haf lrgng thal : chinh phim va th¢ phlm. Vén 42 dgt ra @8i voi bén Alht

— Kbl nho c4 th ¢hiip nhin mel 16 ma khong odn 1y mfu kidm tra ?

~ Kbl vdo phil kidm tra todn by mdl 16 ?

- Tromg trurng hep ofin IRy miu kidm tra va néu mot trong hal quy&t djoh sau dAy
duge chon trurdre mdi két qui kidm tra miu :

do = Ghlip nhgn phin con lgi cla 10 md khong cln kidm tra ti€p,

dj = Kidm tra tokn bo phan con lgl cha 19,
thi phai ehon phuong én kidm tra nhw thé udo ?
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Gid thigt rdng

= Ty 16 ph8 philm p thay ddI 1\v 16 ndy sang 16 khée theo mot phan hs xbe sufit vél
myt_do ip), p € [0,1], = -

= Mol chi pbi kidm tro do bén A chju.

== D& tranh vi¢e giti trd lgi todn bo 16 hing khong ddm hdo bl lwgng, gifta bén A
vk bén B théa thugn nhir sau: Néu mot don vi sin phitm nao bl phat hien 1a phe phtm, bt
gn troug qua trinh kitm tra miu hogo khi bén A dem thit nghi¢m s&n phim mél ola minh,
thi bén B s& d¢di ¢cho bing ndt don vi ebinh phivm,

= Trirdng hop mt don vi phé plidm ndo d6 19t vao qué trinh sdn xufit cdu bén A va
ehl bi bén A phat hi¢n khi th& nghi¢m sén phltm maél ofa wminh, thi né sb gdy cho bén A
‘mOt 13 thit. 'T8n thiit ndy bao gdm ohl phi kidm tra chon &y don vj ebinh phim dem thay
thé vA chi phl thay \h¢ (thay cf, Wp mél, thi ughigin lgi siin phiim).

Gol ki1 1t ehl plf eho mét lan kidm tra mt don v| sin phitm ; kz 1a chi phi thay thé
mot don vj phé phim khi né lot vho qua trinh sin xudt ofia Lén A. bat

I Ndu don vj sin phim [ & phd phim,
0 trong trudng hep nguge lgl.

Ky hign CU (7)) In chi phl kid@m tra llén quan d8n don vj sén phdm | rdo dé. Ta cé
CI(Z) 1 mét Di&n nglu nhien, bal vi vige thay thd chi e6 thd biing mot don vi chink phdm
nén lién gnun dén don vi shn phtm i 6 thd phiti tidn hawh 1, 2, 3, ... 1an kidm tra. Ky vong ciia
CI (Z) Ih ohi phi kidm tra trung binh lién quan déw don v{ sdn phitm 1, Bél v6l mot 16 hang
¢d 1y 1§ phé phiim p, ta ¢6 ki vo. g:
k1 k1

E [CHZ)/p| = ki + kip + kip? + ... e (2.1)
=p q

21 =

trang dé g = 1 = p,

- _Gol CR (Z) 1A 3n thit gay nén bl mot den v} phé phitm I lot vao qui trinh sdn
xuit: DI nhién CR (Z)) cling 18 mot bién ngdu nhidn va d6i voi 16 hang ob ty I phé phtm p,
ta 00 ky vong:

E [CR (Z) / p} = pke + pE [CI (Z9)/p] (2.2)
= 1t (ka + *J-&')
q

T (2. 1) va (2.2) suy ra cho kot ludo suu diy 461 vol 16 hang e 4 16 phé phiim p:
= N6u ehilp nhin ma khéng Idy mdu kidm tra thi phai chju dn that

10, dofp) = 1%1 L [CR(Z)/p] = Np (k=+ %‘-) (2, 3)
= Néu kidm tra todn bd 16 thi phii ehju tdn that
1N, do/p) = l% Efcrz)p] = N'k;l (2 4) |
= Trong lrudng hep 18y n\ﬁ: e n kidm tra, thi ngoal ehl phi kidm tra miu
CIS (n/p) = 1% I [Clzp/p) = n"l;l (2. 5)
néu thye hidn guydt djuh dg, phil e_h-[.u thoin tdn that
Aty dfp) = N = wp (ko ﬁ) (2. 6)
cdu néu thyo hi¢n quyst djnh d1, phil chiu 13n that ! |
In, di/p) = (N =n) % (2.7)
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K¢ higu x 14 a8 ph& phdm phat hitn thiy trong miu (k€t qud kidm tra miu)

Mot phuong An l&y miu kidm tra Id mot bo dol (n, 8n), trong dé n ehi c& miu cln
My (n=1, 2 «..,Nj)y, bp 14 quy the quyét djnh, nghfa 1& mot Ainh xa don tr] t 14n
IO. ) E nl chio gld tr] cé thd ¢lda x 10n 1dp cie quyét djun ldn. d1|-

€6 thd ol vide chdp nhin 16 ma khong ciin 1dy mau kidm tra 1a phwong dn (O, do)
vi vide kidm tra toAn bo 16 1a phwong an (N, do).

T¥ chic cong thire ti (2. 3) dén (2. 7) suy ra {dn thél trung binh khi dp dyng phwong
&1 kidm tra (n, 6n) d6i val mot logt 10 hing c6 13 1¢ phé phdm p ld

n

L(n, éa/p) = = 1o, baGp) Pelx/ny p] 4+ CIS (n/p) 2.8
x=0

Truong hop p thay ddi L 10 ndy sang 16 khée theo phhn b6 vl mgl 4o T(p) thi
(dn thit trung binh bling

1
L(n, 8,(%) = J‘L(n. de/p) ®p)dp (2. 9)
0

Nhe viy véin & dit ra 1d citn xde djnh phwong n {6 wru theo nghia ey tidu héa
IL(n, 64/7), Dudl dAy ta s@ nghida ciru Il gldi v dwara thudt toan xhc dinh phuong én
(81 wu 16 khi ho mat do hdu nghl¢m Tip/n, x) cin p co 13 86 hop ly don digu. Clo ohd ¥
riing, hiu hat ehc mit a6 tidm nghi¢m thudng ding (néu trong [5]), ddu cho at(p/n, x) théa
min tinh chl ndy, chiing han mt d¢ Beta, nhj thirc..

3, LOI GIAL BAYES TRONG TRUONG HQP & (p/n, @) co TV SO HOP LY BON PIEU
Thay L, 84/p) sho trong (2. 8) vio (2 0) ta ¢

1
n
L(n, 6,/%) = j[z I(n, 8a(x)/p) Pelx/n, p] + CIS(n!p)] n(pdp =
x=0
0

1 1
J' {n, da(x)/ PP [x/n, p]T(p)dp + jt‘.lS(n!pmfp) dp.
0 0

Ta thily, vél o0 mdu n ed djnh, mudn eyo lidu héa Line 8u/7) chi clin chon &n cye
tidu hoa

n

=

x =0

{
I[(h. bu(x) p) Pelx/n, p] T(p)dp 3.0
0

val mdl gl tr] x=0,L.... n, Hon ntra, theo djnb iy Payes adt vai mot bign ngle nhién lién
tyo tuydt A3t v mit bidn ngiu nhidn rol rpe (xem [7), p. 252) ta cot
Pelx/n, p] 7(p) = T(p/n, x)j.Pr[x/u. ) ) at

. 0
Suy ra, chl elin chon dn eye tidu héa
{
“l(n, b, (x¥p) Tpln, Xdp G

0
vérl mbi gla te) o8 dinh edn x (x = 0,1,..o n) khi n an eho.

Ta ciin dén hl bd A2 quan trong sou day,
s



Bb 48 1. GIA& s& kidm tra mot mAu od n ta thiy x don v] ph& phim. Khi 46 quyét
dinh d, sa t6t hon quyst djnh dy khi va chi khi

1

S pT(p/n, x)dp < -i—' (3.8)
]

0

Chieng minhs dg t8t hon dy khi va eh! khi
{ 1

S [(n, do/p)T (p/n, xMp < S {(n, d/p)% (p/n, x)dp

0 0
tire
1

1
S P (kz + -k—l-) o (p/n, x)dp .[ -kq—’- Tt(p/n, x)dp.
q

0 0
Suy ra (3.3),
Truéng hop nguee lal dy a0 t6t hon dg, dpem.
T dhy vd sau, ta ludn gld thi6t riing T(p/n, x) ¢6 tf 86 hop 1y don di¢u ting theo x
va gldm theo n.

Dinh nghtat Ho mit do f(z/w) phy thuge tham s¢ dwge gol 1o co ty s6 hop ly don
al¢u Wag (gldm) theo w, néu vol mol wy << wa thi 1§ a6

f(z/ma)
f(z/oy)
14 hém tdng (gidm) edn 2z hollo twong dwong
fzr/w)f (za/wa) = [(zi/@g)f (za/wy) > 0(K 0),
vol 21 < m.

BY db 2. (xem [8], 1.88.) Néu lie mat 4o hgu nghigm T(p/n, 2) clia p ¢6 J 88 hep 1y
don digu glim theo n, ting theo x, thi

1
J. pAR(p/n, x)dp

0
Ia ham gidm theo n (x e6 dinh), thing theo x (n e dinh).
T 2.0 dd trén, ta ¢6 cée k8l qud sau ddy din dén thujl toan xdc dinh phurong dn
téi wu,
Pinh 1y 1. Vai ed mdu n ef dinh, qui tde quydl dinh 161 ru 14
do nbu x < eln)
dy nfu x > cln),

trong 46 e(n) 1& g4 (r] 16n nhat cfa x(0 € x & n) thda min
1

S pT (p/n, X)dp < L
ka

bn(x) =

]

Chitng minhs D3 ding nhan thdy rdng. néu quydt djinh dulxy) = d, (6L hon quy¥
Ainh Aplx) = dy thi dn(x)) = d, efing 161 hom Bulxa) = dy, val xg < x1.
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“Thgt viy, theo bd a8 1, nu du(x)) = dg 8L hon du(x1) = di thi
1
ki
d P
J. p%(p/n, x1)dp g ¥
0

vl x1 < xq. theo bd 48 ta co

1 1
I p7(p/n, xg)dp < J pTtp/n, xdp
1}

”
i
( /

0
do @6 dn(xg) = d, t6t bon 8,(xg) = di, theo bd dB 1, T& k&t ludn trdn suy ra tdn tol mot 88
nguyén e(n), cy thd
en = max [x | 0K x K n, dn(x) = d, 161 hon bn(x) = d |
1
k
= mnx’ 10 x T, S pilp/n, x)dp < EL ’

0
v qui the quyét dinh (6j wu la
dy khl x & o(n), (3.4)

bu(x) =
e di khi x > oln),

dpem.
Tir két qud dinh 1y 1, ta ¢6 nhAn xét sau day.

Nh@n xét 18 Pheong an kidm tra 181 wn 1a phwong 4n @woo dge trung bling mot cfp
88 nguyén (n, o(m), 0 Kn KN, 0 o(n) <, vol quy the quybt djnk (3. 4), V&I phwong én
(n, o(n)), (dn thét trung binh (2, 8) c6 thd dwgoe vi8t Ipi nhw saut

k
L(n, 8,/p) = L(n, ¢«(n)/p) = ky(N = n)(p -:-:-1 - I)Pr{do/u. c)p] + N -ql
1

trong dé
e(n)
Prlde/n. o), p] = = Pelx/n, pl.
x=0
Suy ra phuwong &n (81 wu 1& phwong Gn (n, e(n)) 1am oye tidu
1
k
L*, o(n)/ %) = (N = n) J.(l"‘l':2 - l)l’rl'rloln, e(n), pl®(p)dp (3.5)
0
Dinh 1y 2. Kidm tra lodn b mdi 16 bing 1a phuong 4n 161 wu khi va ohi khi
1
jpncpin -1, Odp > :—‘ )
2
0

Chieng minh: Gid st kidm tra mOt mu e& N~1 v thy x=0. N6u (3, 6) thda, khi
d6 theo bd ad 1, dy-1(0) = dy (ttro quydl dnh kidm tra don v shn phdm con lgl trong 16) a8
18 161 wy,
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Myt khée, néu (3. 6) thda, thl theo bd 482 ta cd
1

J-pn'(p/n. x)dp > al
: kg

vél mol gib Irj nvd e, 0N =1, 0 x<n, Theo b3 a8 1, dldu niy cé nghia 14 mét
phrong 4n ndo @6 néu la t61 wu s¢ din dén vige kidm tra toan bo 16 hing. Do 46, vide kidm
tra todn bo m8l 16 1A phueong an 181 uu,

Nguge lal, nfu vite kidm tra toAn o mdi 16 14 161 wu thi phal eb (3 6). dpem.

Dinh 1y 3. Néu (3. 6) khéng thén, thi didu kien ofin A& mol gitt (] ™ trd thanh oty
miu t61 vu & n® 2 n,, trong do no 1A git trj nhé nhdt el n théda

1

J.pﬂ'(p/n/ 0)dp -‘;L ' (3.7
H
0 ’

Ghitng minh: Theo djnh 1y 2. néu (3. 6 khéng théa thi vige kidm tra fodn bo mdi 16
(n = N) khong phal 14 t61 wru,

Git st mot glty trf n® ofa N nito @6 12 & mhu (6 wru, md
1

J. pT(p/n®, 0)p > ik

ka
v
khi d6, theo hd d2 2 suy ra
‘ Ll \ ]
" ki
P (p/n® x)dp > ——
; ks

Vol mol x. 055 x < n® Pltu ndy ¢ nghin la vél mol ket qui kidim tra mdu & 161 ru ? ddy
diin dén quyst djnh d; (kidm tra phitn c¢on Tal cfia 16), hay vide kidm tra toin bo mdi 16 Ia
phwong &n t8i vu, mAu thulln val didu da kbiing dinh. VQy n* > no nhue dt djuh nghia.

T dinh 1y 2 va 3 ta cé nhin xét sau day,
Nh@n aét 2

a) Vi Jt(p/0, 0) = R(p) (khdng 16y mAu kidm tra thi khéng c6 them théng tin vé pd, nbn
theo dinh 1y 8 néu

‘- pat(pdp > —Ikl—-.
ie
0
tht vige ehdp nhin moi 16 nia khéng 10y méu Ki®m tra khéng (b& Iz phuong dn t61 wu.
h) Két hgp nhin xét trén véi dinh 1¢ 2 ta thiy, néu

ke

1
J‘pﬂ’(p)rip > o3
0

\[

1

Iy
Spﬂ(pm—l. 0)dp < i,
0 &
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thi vi¢e ehfip nhdn mol 16 mA khong Iy mAu kidu kidm tra, efing nhr vi¢e kidm tra todn b
mdl 16, khong thd 1o phwong an 61 wu,

¢) Khi 3t(p) suy blén, Pr [p= 0] = 1 (térc 1 kbl 40 c6 thong tin ddy di vd p), thi vite
1y méu 1a khong cdn thigt, ta ¢ thd chfip nhan mol 16 holla kidm tra todn by mdi 16. That
vay, thee dinh 1¥ 3, néu

0 <Jﬂ_
kg
thl vige ehfip nhin mol 16 14 phirang én 161 wu; oén theo dinh 1y 2, néu

Lk
ka
tht vige kidm tra todn bo mdl 16 1a phwong én t6l vw

. Pinh 1y 4. Phuong &n (n, o¢(n) =n), 0 <n <N, néu la t8] wru a8 khong phdl 1a phrong
&n 81 vu duy nhét.

Chieng minh: V&i phwong an (n, n), ta 6

Py [do/n, o(n), pl =1
|

do d6 theo (3.5) L™ /%) =(N =n) I (p % -l) 7 (p)dp.
0

Néu (n,n) 14 phrong dn (8 wvu duy nh&t, khi @6 né phdl t6t hon phwong én ki@m (ra todn
bo mdl 16 (N, N), Lire

l
L* (ny n/7) = L¥ (N, N/7t) = (N = n) J‘(P—E- —1) n(p)dp<D
¥)

Suy ra
1

j(p i‘—’: -:)n (p) dp < 0.

V]

Nhung khi d6 phwong &n chfip nhin mol 16 ma khéng ciin Iy miu (O, O) lal téit hon phrond
an (nyn), vi

1
L® (0,0/%) = L* (n, n/W)=n I (p % —l) T (p dp=0
[V}

Didu ndv tral vai gid thifl (nin) 18 phwong An t8l vu doy nhdt,

Ta th&y, nfu (n,n), n /=0, N 14 phuong n 161 wu, che phurong 4n (O, 0) vd (N, N)
eling ld che phudng fn 181 wu,

4. THUAT TOAN

T ehe két qud cha phitn 3, ¢6 2 thuQl todn d6i nglu sau ddy xae djnh phuong én
161 vu (n®, C*)

Thuft tohn 1!
Burde 13 NGU%QI. khi d6 (n®, ¢® =(0,0), STOP, truéng hop ngwge Ial chuydn

pang burde 2,

i



Birde 2: néu
{

k
Ipn (pIN = 1, 0) dp> I;f
L7
thl (0%, ¢*) = (N, N), STQOP. trréng hop nguge I tinh ne nhu trong djnh 1§ 3.

Bude 3: Vol indl n 2 no. tinh gid te] t61 wu dja phuwang c(n) Lheo djnh Iy 1, sau 46
tinh va ghi Igt gla tef LY (n,e(n)/%) twong (ny theo (3.5). Chuy@n sang bwde 4.

o o Pude 4: Chon phuang én (n, ctn) c6 gla tr| L® (n,efn)/7) nhd nhit la phuong dn
(n®, %), STOP,

Thujt tohn 2:

Burde 1: Néu %L > 1, khi 46 (n® ¢*) =(0,0), STOP: [rodng hep ngwge lgl ehuydn
P
sang bude 2.

Bude 21 Néu
1
kL ( ,N - lﬂ‘d?>-==1
p p l'! kz
[

thi (n® ) = (N,N), STOP. Trudng hep nguge lal xdc dinh che (Qp git tr] ¢ 1hén 0 oS oo
trong dé ¢, 14 gi& trj lodn nht thda

co SN
1
ky
va J. PT (PIN, 0o dp & e
v

Cho ¢t = 0, chuydn sang bude §.

. © Bude 3: Xtc dinh 1dp S(o) = falnito) < n < nale)], trong 46 ny (e) 10 git trf nhé nbit
cha n théa ng» o -

1
k
. .f pT (p/n, o) dp S EI-
u
ng (e) l& gla tr] nhd nhilt ofia n théa n 2> ¢ va
1
ki
Ip“ (pin+1, e+ dp§ o
Y]

Chuyén seng buée 4.

Bude &2 Trong tap S (e) xde djnh n (c) sao cho (n (c), ¢) cya (idu hoa L¥ (ne), o/T);
ghl lal n (e) va o, Cho c1=c + 1, N&u ¢ < co thl chuydn sang buée 3, triedng hgp nguge lal
chuy¥n sang buée 5.

Buéc 5: So shnh che gia tr] ey tidu dja phweng L® (n(e) ¢/T) (tng voi e=0, 1,4, o
@b chon phweng tn 161 wu (n®, o®) STOP.

The gld ehn thanh eAm on GSI = PTS Nguydn Viin 119, Dal hov Bch khoa HA Noi,
an dge k§ biin thiio bAl bio ndy va cho nhidu ¢ kién qui bau,
Nbgn nghy 25-0-1987
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ABSTRACT
OPTIMIZATION AND ALGORITHM FOR A SAMPLING INSPECTION PROBLEM

The purpose of this paper is to derive a system of single sampling inspection plans
oblained by minimizing the averago total cost under the following assumptious : e ~lun o

— Inspoction is rectifylng, defestive uniits ave replaced by good units at the vendor's
expense,

= Rejected lots are totally inspected,
—= The nspection of each unlit Involves a constant cost,
— Any defeclive un!t Inadvertently aocepted incurs a cost to the consumer,

~ The lot quality varics from lot to lot according to a probahility dlstribution wlith
densily having monotone likellhood ratio properly.
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