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Assumptlons and the optlmlzatlon problem
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Assumptlons and theoptlmlzatlon problem

m The optimization problem
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The optimal plan — & N_, N, 4= A0Q,

m Table 1 Ten categories of items after inspection

and burn-in tests

oy,

Qg% py * p

Q,# (1 — p)=py
O, = (1 =pp)=(l —a)
0, %% (1 - py)

O * py * Flip)

Qp * py * [1 — F(tp)]

O = (1 = pg) = Glty)
Op * (1 = pg) = [l — G(1)]

Qn*ﬂﬂ
Qn*{l Pﬂ}

expected number of
expected number of
expected number of

expected number of

expected number of
expected number of
expected number of
expected number of

false acceptance of defectives _>False acceptance

correct classification of defectives

correct classification of nondefectives —Correct acceptance
false rejection of nondefectives

correct classification of defectives

false acceptance of defectives _)False acceptance

false rejection of nondelectives
correct classification of nondelectives —Correct acceptance

expected number of defectives
expected number of nondefectives
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The optimal plan —

Ng = Opop + Qppoll = F(ty)] +(Q — O — Op)pg

Ny= 0 — (1 =p)Ospy — Qo1 — py) — OppoF(tp).
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The optlmal plan — PV(Q QS,Qb,tb)
m P(Q,Q,Q,t)="1c » -3 & A&

L P]ft PN :CQO
E o A
Cy Q
CS*QS
Cbtb*cgb
AR Z —C a(1-py)*Qq
C=C

N B2 f"é*}#y}i:}i ~F1¥1fpA PRy
A % o7 LB F % % System Reliability Lab.




A LTS

e e et

The optwal plan — PV(Q QS,Qb,tb)
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The optlmal plan — The optlmlzatlon model
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The optimal plan — Algorithm
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PRI > 2 TH BN (4) 5 RS ARt
Minimize Qg * {Cyrq + [Coll — pg) + Cs] * rg
+ Cyplprp) (6)
Subject to  [pyp — po + (1 = plppy + op(L — po)lrs
+ [popF (ty) — poF (to)]rn < (p — po)rq.
rq — [(1 = Ppy + o1 — po)lrs
— poF(tp)ry =1,
I's + Iy < 1q,s
Iy < 1,

Q@OL ranSa rba Ib ..>/0




The optlmal plan — A|g0rlthm 2
Pu(rg:fslp 1) =Py (Q.Q4 Qpity)

A %J(O,to)?\z%&émfﬁ"s‘ % B o

B Zb(k):k/m*fo,k:0,1,2,...,m

g% R 2 HpacFa s pgEss
% 32¥ L B % £ System Reliability Lab.




N\

The

sme ons
S ERE R 5 - e »
= J-E=E:§5->.:@'§é§" PR T b e, o] = :
2 T e e i A ST T v ) e et = x -
e SRR, | s 25 : e L e e
sEsTE — s Fo Pt L = i e e e

optimal plan — Algorithm

FHTK BFfERES A2 F D
(FgiFsr M) £7(r(K), Fo(K), rp(K)) AR 4 B i3 T
Minimize Carg +[Coll — py) + Cs] * 1
+Crtp(K)rp
Subject to [pofp — po + (1 = Ippy +ap(l — po)lrs + [popF (tu(k))
—poF (1, (K)]ro < (p — po)rq,
rq — [(1 = Ppy + 1 — po)lrs —poF (tp(k))rp =1,
I's T 1y ST,
Iy < 1y,

rqars:vrbatb;()-

S

VLEER SR SR YL L
Q4 ¥ B ¥ 5% % System Reliability Lab.




=

-_./0\..-
%S

The op

TrEEEEereTam ; = TR PE
25 e : S PO R P
E R e g i e S
2 SEi e iy PR3 e - T e T

i 25 5 o E B ain E =

Et] ]
= = ey

Imal plan — Algorithm 2
b Uy 40 2 7 0 5] (QQ7QTp ')
T B R
P(r;, 15,1, 1) = min Py(ry(k), ry(k),

»F g
q 0<k<m

Io(K), 1p(K)).

=

L

s

A O=rgx Q) Oy=r%0Q, and Qy=ry* Q.

wF @ HQ Y, Q

R 2kt Fafamagmey
4 BRF AR ¥ % % System Reliability Lab.




The optlmal plan — A|g0rlthm 2
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&3 17, ~lognormal(y,, 52)

A "Lé‘%%—f’-’% : T4 ~lognormal(x, , 52)
Qg * 3,000/month

C : 3 dollars per item

C, : 0.1 dollars per inspection

Cy : 1dollars per item

t, : 300 h
(:ud1 0'2):( 42 ’ 1 )
m=1000
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A numerical example
m Table 2 The optimal policies Q*,Q",,Q",,,t", and the profits
P,(Q7,Q°,,Q7,,t",) under various combinations of (py,p,a,5)

fﬂ{]\ﬂ|:c1ﬁ1 i’b‘] fQ’\Q\Q;1 r];‘] va'Qt|Q:1';-_),;1!;l]
(0,10, 0,02, 0.05, 0.10, 0.002) (3394, 2546, 848, 84.3) 4864.750
(0,10, 0.04, 0.05, 0.10, 0.002) (3217, 347, 2870, 84.6) 5215458
(0,10, 0.06, 0.05, 010, 0.002) (3133, 0, 3121, 55.5) 55200194
(0.10, 0.08, 0.05, 0.10, 0.002) (3067, 0, 1752, 49.2) 5760.947
(0,10, 0.02, 0.05, 010, 0.005) (3424, 3137, 0, O0) 4839222
(0,10, 0.04, 0.05, 0.10, 0.005) (3318, 2353, 0, 0) 5129416
(0.10, 0.06, 0.05, 0.10, 0.005) (3212, 1569, 0, 0) 3419616
(0.10, 0.08, 0.05, 0.10, 0.005) (3106, 784, 0, 0) 5709811
(0,10, 0,02, 0.05, 0.15, 0.002) (3415, 2963, 452, v9.0) 4798.907
(010, 0.04, 0.05, 0.15, 0.002) (3201, 13, 3188, 91.5) 5212.905
(010, 0.06, 0.05, 0.15, 0.002) (3133, 0, 3121, 55.5) 5520188
(0,10, 0.08, 0,05, 0,15, 0.002) (3067, 0, 1752, 49.2) 5760.945
(0,10, 0.02, 0.05, 0,15, 0.005) (3433, 3333, 0, O0) 4783.415
(0.10, 0.04, 0.05, 0.15, 0.005) (3325, 2500, 0, 0) 5087.502
(0.10, 0.06, 0.05, 0.15, 0.005) (3217, 1667, 0, 0) 5391.670
(0,10, 0,08, 0.05, 0.15, 0.005) (3108, 833, 0, 0} 5695.838
(0,10, 0,02, 0.10, 0.10, 0.002) (3267, 0, 3266, 164.4) 4659548
(0,10, 0,04, 0,10, 0.10, 0.002) (3200, 0, 3198, 91.8) 5212.829
(010, 0.06, 0.10, 0.10, 0.002) (3133, 0, 3121, 55.5) 5520.193
(0,10, 0.08, 010, 010, 0.002) (3067, 0, 1752, 49.2) 5760.941
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A numerlcal example
m Resultl:

Optimal
(Pos 2> % B, Co) (0. 05. 0. 1) PO, 05, 05, 13)
(0.10, 0.02, 0.05, 0.10, 0.002) (3394, 25406, 848, 84.3) 4864.750
Pure
Test (0%, 05, 0. 1) Py(Q", 05, Oy 1)

Inspection (3469, 3469, 0, 0) 4715.785
Burn-in (3267, 0, 3267, 164.3) 4659.464
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A numerlcal example

m Result?2:
Optimal

(Pos P> % Py Ct) (0%, 05,05 11) PO, O, OF. 1)

(0.15, 0.02, 0.10, 0.15, 0.005) (3628, 1691, 1937, 280.2) 2057.878

pure | AOQU=0.02905>002

Test (07,00, 0.55) P00, 0. 1)
£ .
Inspection No solution —
Burn-in (3459, 0, 3459, —32637.71
220.75)
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