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yW =@ Q}eDt VQ}PB |Q}oxvwtv |O=YDk= |L=Q]
|UQR=@ |=]N

�Q=}O=DU=� xUtN|OWQ= =[Q}ra
u=QyD srat C}@ QD x=oWv=O '`}=vY |UOvyt xwQo '|vi |xOmWv=O

�O=DU=� |tk|t]=i |kDOtLtO}U
�Q=}O=DU=� |Q}vu}t= O}Ht

Q}@mQ}t= |DavY x=oWv=O '`}=vY |UOvyt |xOmWv=O

|UQR=@ |=]N xm |Dr=LQO VQ}PB |Q}oxvwtv |O=YDk= |L=Q] |=Q@ |rOt Q=DWwv u}= QO
|xat=H `} RwD xm |Dr=L QO |Jwo =D C}i}m |xv} Ry `@=D "CU= xOW x�=Q= CU= OwHwt

Q=Qk xO=iDU= OQwt C}i}m R= |W=v |=yxv} Ry |=Q@ |rOt u=wvax@ OW=@ p=tQv |UQQ@ OQwt
|=y|Q}oxvwtv |L=Q] |=DU=Q QO |}xv}y@ |O=YDk= pOt Q=DWwv u}= QO "CU= xDiQo
xt=O= QO w CU= xOW x�=Q= OW=@ Q}eDt =} C@=F |UQR=@ |=]N xm |Dr=L QO VQ}PB

|=yxv} Ry x@ O}OH VQov� |Jwo =D |xv} Ry pOt w xOW EL@ ?=wH \}=QW XwYNQO
"CU= xOW xU}=kt �|DvU VQov� u; |}xrB pOt =@ �C}i}m

ar arshadi@yahoo.com
fatemi@aut.ac.ir
aminnayeri@ikido.org

'|Jwo =D `@=D '|R=Uxv}y@ '|O=YDk= |L=Q] 'VQ}PB |Q}oxvwtv %|O}rm u=oS=w
"|UQR=@ |=]N

xtOkt "1
VQov u}= "CiQo Oy=wN jraD u; x@ �C@=F |Q=Okt QO h=QLv= QwPHt� kx2 pO=at
R}v w [8w7]xQ}eDtlD Cr=L |=Q@ Q}eDt VQ}PB |Q}oxvwtv OOHt |UQQ@ ?@U O}OH

"OW [10w9]|}xir-wtOvJ Cr=L |UQQ@
|UQR=@ |=yVwQ uOw@ Q@xv} Ry VQ}PB |Q}oxvwtv EL@ x@ |rY= V}=Qo Cra
VQ}PB |Q}oxvwtvCyH u}tyx@ wCU= =yv; uOw@?QNt w umttQ}e |ak=wt QO R}v w

"OwW|t ?wULt C=Hv=NQ=m w =yCmQW |=Q@ =Wox=Q |rt=a u=wvax@ u=vJty
xv}y@ |O=YDk= pOt l} 'u}kkLt \UwD xOWx�=Q= pOt |x}=B Q@ Q=DWwv u}= QO
OW=@ Q}eDt w C@=F u; QO |UQR=@ |=]N xm |Dr=L QO Q}eDt VQ}PB |Q}oxvwtv |=Q@
xat=H |=yQDt=Q=B uOw@ swrat Q}eDt VQ}PB |Q}oxvwtv QO xm =Hv; R= [11]"OwW|t x�=Q=
EL@ QO |UQR=@ |=]N |UQQ@ XwYNQO 'CU= |QwQ[ xat=H u; `} RwD w
u}= QO OwHwt C=}@O= w CU= xDiQ}PB CQwY |Q=m QDsm Q}eDt VQ}PB |Q}oxvwtv
C=}YwYN p}rOx@ |iYw VQ}PB |Q}oxvwtv |xv}tR QO |rw &CU= =UQ=v xv}tR
xDiQo CQwY |QDW}@ C=k}kLD '|UQQ@ OQwt |xat=H `} RwD x@ R=}v sOa w VwQ u}=
|O=YDk= |L=Q] |xv}tR QO xOW s=Hv= C=ar=]t x@ u=wD|t u=}t u}= R= xm CU=
QO xv} Ry pk=OL |xv}tR QO =} [13w12]|UQR=@ |=]N =@ |iYw VQ}PB |Q}oxvwtv

"OQm xQ=W= [14]|UQR=@ |=]N OwHw =@ �100 |UQR=@
|iQat swO VN@ QO pOt |=yQ}eDt w =yQDt=Q=B w C=}[Qi 'Q[=L Q=DWwv QO
QO w OwW|t x�=Q= |UQR=@ C@=F |=]N =@ |}xv} Ry pOt swU VN@ QO "OvwW|t
xU}=kt |}=yp=Ft ?r=k QO |}xrB |xv} Ry pOt =@ |O=yvW}B pOt sQ=yJ VN@
OQwt �|rwRv w |OwaY� Q}eDt Cr=L QO |UQR=@ |=]N R}v sHvB VN@ QO "OwW|t

|=Q@ =yOv}=Qi pQDvm |xv}tR QO |}xO=ar=jwi C}ty= w O}m -=D Q}N= |=yp=U QO xJQo =
VN@ u=wvax@ u=vJty VQ}PB |Q}oxvwtv 'xDiQ}PB CQwY QDy@ O}rwD x@ |@=}CUO
QO xm |v=oOvvmO}rwD XwYNQO Qt= u}= "CU= xOv=t |k=@ C}i}m pQDvm R= |tyt
Q=OQwNQ@ |QDW}@ C}ty= R= OvDUy |v=Q=mu=t}B |=Q=O |}=}i=QeH QwO |=yCi=Ut
Q=mu=t}B |=yCmQW\UwD CqwYLt O}rwDC}i}m R=|rY=CmQW|Dkw xm =QJCU=
OwN CqwYLt VQ}PB |=Q@ |Q}oxvwtv |=yVwQ R= OW=@ xDW=Ov pt=m u=v}t]= OwN

"OQm Oy=wN xO=iDU=
|iYw Cr=L QO VQ}PB |Q}oxvwtv |xv}tR QO xOWs=Hv= |=yC}r=ai QDW}@
|OOaDt Cq=kt "Ov=xOQm xQ=W= xr�Ut u}= x@ ,=YNWt R}v [1]w}J w p}=QOw "CU= xOw@
Or=y xm |}xr=kt QO =yv; QDW}@ `H=Qt xm CU= xOW xDWwv VQ}PB |Q}oxvwtv xv}tR QO
|Q=t; |x} Q_v [3]hwm}vUQ w utQ@}r Q=@ u}rw= xJQo = [2]"CU= xOW QmP 'xDWwv
T}m w Cv@ VQ}PB |Q}oxvwtv |O=YDk= |L=Q] 'OvOQm KQ]t =Q VQ}PB |Q}oxvwtv
|Q}oxvwtv |=Q@ |Qo}O pOt 1980 p=U QO u}vJty u=v; "OW x�=Q= [4]C}tW= w
C}i}m |=yxv} Ry Qw_vtx@ |}xrB pOt u; QO xm [5]OvOQm x�=Q= |Q}eDt l} VQ}PB
VQ}PB |xOwOLt QO |UQQ@ OQwt Q}eDt xm |v=tR =D |}xrB pOt QO "CU= xOW u=}@
OQwt Q}eDt xm |v=tR QO w Ovvm|t Qw_vt QiY Q@=Q@ =Q C}i}m |xv} Ry 'OW=@ Q_v OQwt
"CiQo Oy=wN jraD u; x@ C@=F |}xv} Ry OQ}o Q=Qk VQ}PB |xOwOLt R= GQ=N |UQQ@
|=yxv} Ry x@ VQov XwYNQO |@qkv= '[6]|Jwo =D VQov uOW KQ]t =@
Q}eDt |=Q@ O}=@ VQov u}= QO xm CU= xOW xDiQ}PB ,qt=m xRwQt= w Ot; O}OB C}i}m
|}xv} Ry 'hOy u}= R= |i=QLv= Qy RwQ@ CQwYQO w 'CiQo Q_v QO |iOy |UQQ@ OQwt
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k=|
L=Q]QO w OW Oy=wN xDiQ}PB xDW=@v= w xvwtv OQ}o Q=Qk �z w z u}@ x xm |DQwYQO

|UQQ@ OQwt pOt QO "OW Oy=wN OQ cr pO=at |}xv} Ry =@ xDW=@v= CQwYu}= Q}e
`k=wt R= |[a@ QO xm =QJ OwW|tv xDiQo Q_v QO xOWOQ |=yxrwtLt OOHt |UQR=@
QO xOW|iQat |=yQDt=Q=B w =yQ}eDt w C=}[Qi T=U=Q@ "CU}v Q}PBu=mt= pta u}=

%R= Ov=CQ=@a |UQQ@ OQwt |=yxv} Ry `=wv= q=@
(CI) |UQR=@ |xv} Ry "1
(CA) VQ}PB |xv} Ry "2

(CR) OQ |xv} Ry "3
u} QDsm |=Q=O xm |WwQ C}=yv QO w 'OwW|t x@U=Lt xv} Ry xU pOt u}= QO

%CiQo Oy=wN Q=Qk =QH= OQwt |}=yv VwQ u=wvax@ CU= xv} Ry
(ETCI) |UQR=@ |=Q@ Q=_Dv= OQwt |xv} Ry �hr=

(ETCA) |UQR=@ uwO@ VQ}PB |=Q@ Q=_Dv= OQwt |xv} Ry �?
(ETCR) xrwtLt OQ |=Q@ Q=_Dv= OQwt |xv} Ry �G

u}ov=}t =@ |}xrwtLt VQ}PB p=tDL= OQ=Ov OwHw |UQR=@ |=]N xm |Dr=L QO
%=@ CU= Q@=Q@ �

Pa(�) =
Z z

�z
g(xj�)dx

%=@ CU= Q@=Q@ p=tDL= u}= OW=@ xDW=O OwHw |UQR=@ |=]N xm |Dr=L QO |rw
Pa(�) = P (accept the lot / lot is ok)�P (lot is ok)+

P (accept the lot / lot is not ok)�P (lot is not ok)

CQ=@a OQ=O OwHw |UQR=@ |=]N xm |Dr=L QO xrwtLt VQ}PB p=tDL= u}=Q@=v@
%R= CU=

Pae(�) =

(1� a)�
Z z

�z
g(xj�)dx+ ��(1�

Z z

�z
g(xj�)dx) (1)

%s} Q=O xrwtLt |=]N =@ VQ}PB p=tDL= |=Q@ TB

Pae =
Z
Pae(�)h(�)d� =Z

�

Z
x
(1� �� �)g(xj�)h(�)dxd�+

Z
�
�h(�)d� (2)

|Dr=L QO xrwtLt VQ}PB p=tDL= |=Q@ 'OW=@ xOW u}at p@k R= |UQR=@ |=]N |Dkw
%s} Q=O OW=@ OwHwt |UQR=@ |=]N xm

Pae = (1� �� �)
Z
�

Z
x
g(xj�)h(�)dxd�+ � (3)

OQ |xv} Ry w (CI) |UQR=@ |xv} Ry '(CA) xrwtLt VQ}PB |xv} Ry |x@U=Lt =@
%CW=O s}y=wN Q} R KQW x@ (CR) xrwtLt

CA =
Z
�
CA(�)h(�)du = (N � n)Z

(cost of acceptance one unit)�Pae(�)h(�)d�

x�=Q= pOt OQ@ Q=m =@ \=@DQ= QO |}=yp=Ft 5 =D 3 |=yVN@ QO� "OQ}o|t Q=Qk |UQQ@
"CU= xOW x�=Q= sWW VN@ QO |rm |Q}oxH}Dv �"CU= xOW

=yQ}eDt w =yQDt=Q=B'C=}[Qi "2
xOW |Q}oxR=Ov= Q=Okt �y

hOy Q=Okt R= xDW=@v= QO xOW |Q}oxR=Ov= |i}m |xYNWt u}ov=}t h=QLv= ��0
xOW u}}aD

xDW=@v= |=Q@ hOy Q=Okt �(�0)
Q=Okt R= |UQR=@ OQwt xDW=@v= u}ov=}t h=QLv= xm |r=L QO x p=tDL= `} RwD `@=D

OW=@ f(xj�) = � Q@=Q@ '�0 'hOy
Q=Okt R= |UQR=@ OQwt xDW=@v= u}ov=}t h=QLv= xm |Dr=L QO x p=tDL= `} RwD `@=D

OW=@ g(xj�) = � Q@=Q@ �0 hOy
p=tDL= `} RwD `@=D h(�) = �

xOW |Q}oxR=Ov= Q=Okt Tv=} Q=w = �2

xDW=@v= xR=Ov= = N

xvwtv xR=Ov= = n

|UQR=@ Qy QO hOy R= h=QLv= %x = y � �0
VQ}PB u}}=B OL = L

VQ}PB |q=@ OL = U

q=m OL=w |UQR=@ w |Q=OQ@xvwtv |xv} Ry = ci

q=m OL=w OQ |xv} Ry = cr

q(x) = kx2 '|Jwo =D |xv} Ry `@=D C@=F Q=Okt = k

pw= ẁv |=]N = �

swO ẁv |=]N = �

C=}[Qi
"CU= swrat w C@=F �2 'x Tv=} Q=w "1

"CU= �2
� = �2=D;D > 0 Q@=Q@ w swrat w C@=F '�2

� '�Tv=} Q=w "2
x@ =D s} Q=Ov xDW=@v= C}a[w R= |k}kO `q]= =t xm =QJ CU}v |v}at Q=Okt �
|t=tD xm OW Oy=wN u}at |DQwYQO u; Q=Okt w s}vm =O}B CUO � u}at Q=Okt

"OwW |Q}oxR=Ov= xrwtLt
"OvDUy =]N |=Q=O =y|Q}oxR=Ov= "3

"CU= � u}ov=}t =} w p=tQv f(xj�) 'x `} RwD "4
"CU= QiY u}ov=}t =@ p=tQv h(�) '� `} RwD "5
L+ U = 2�;L = �� z; U = �+ z "6

"Ov=?QNt C=W}=tR; "7
�+ � � 1 "8

|}xv} Ry pOt "3
|iO=YD CQwYx@ u; R= |}=Dn |}xvwtv 'OwW|t Ci=} QO |}xDW=@v= xm |t=ovy
"OwW|t |Q}oxR=Ov= x x=ov; (x = y � �0) 'y |Q}oxR=Ov= R= TB w OwW|t PN=

swU w pyJ |xQ=tW �h} QW 48
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Q}ra QO &s}yO|t Q=Qk QiY Q@=Q@ z x@ C@Uv =Q pw= jDWt ETCI x]@=Q QO =OD@= u}=Q@=v@

%s} Q=O CQwYu}=

@ETCI=@z = �(N � n)cr(1� �� �)
Z
�
[g(zj�)+

g(�zj�)]h(�)d�+ (N � n)k(1� �� �)Z
�
�2[g(zj�)+g(�zj�)]h(�)d�+ (N�n)k(1����)�2Z

�
[g(zj�) + g(�zj�)]h(�)d� = 0 (11)

%CW=O s}y=wN |R=UxO=U R= TB

k
Z
�
�2[g(zj�) + g(�zju)]h(�)d�+ (k�2 � cr)Z

�
[g(zj�) + g(�zju)]h(�)d� = 0 (12)

[11]%Qo}O |wU R= =t=Z
�
[g(zj�) + g(�zju)]h(�)d� = 2 (z); z � N(0; �2

(n+D)=nD) (13)Z
�
�2[g(zj�)+g(�zju)]h(�)d�=2 (z)fn2z2=(n+D)2

+�2=(n+D)g (14)

%CW=O s}y=wN 12 |x]@=Q QO 14 w 13 \@=wQ |Q=Po}=H =@
k�2( (z))fn2z2=(n+D)2 + �2=(n+D)g+(k�2�cr)
2 (z) = 0 (15)

cr > k�2 xm CW=O Oy=wN xv}y@ ?=wH |DQwYQO 15 |xrO=at CU=O}B xm u=vJ
%Ow@ Oy=wN Q=QkQ@ n w z u}@ 16 |x]@=Q u}=Q@=v@ "OW=@

z(n)=[(cr(n+D)�(n+D+1)k�2)(n+D)=kn2]0 5 (16)

%=@ CU= Q@=Q@ xv} Ry |xrO=at swO jDWt
@2ETCI(n; z)=@2z = k2 0(z)(n2z2=(n+D)2 + �2=

(n+D))+4k (z)�2n2z2=(n+D)2+2 0(z)(k�2�cr) (17)

?=wH \QW xm |DQwYQO |rY= |xr�Ut u}=Q@=v@ w CU= C@Ft xQ=wty CQ=@a u}=
wO x@ xm CU= sRq =Hv}= QO "CW=O Oy=wN xv}y@ ?=wH xQ=wty 'OW=@ Q=QkQ@ u;

%s}vm xQ=W= |U=U= |xDmv
OwHwt |x]@=Q u=ty n w z u}@ |x]@=Q 'OW=@C@=F |UQR=@ |=]N xm |Dr=L QO "1
u}= O};|tQ@ R}v 16 |x]@=Q R= xm u=vJ =t= &Ow@ Oy=wN =]N uwO@ Cr=L QO
"Ovm|tv u}at =Q =yv; |}=yv Q=Okt w CU= n w z u}@ \=@DQ= Qou=}@ ,=iQY x]@=Q
xOv}; |=yp=Ft QO xm u=vJty Cr=L u}= QO n w z |xv}y@ Q=Okt CyHu}O@

"CU}v =]N uwO@ Cr=L QO xv}y@ Q=Okt Q@=Q@ OwW|t u=}@ R}v
"CU= Cw=iDt =]N uwO@ Cr=L =@ =]N OwHw Cr=LQO xrwtLt VQ}PB p=tDL= "2

%s} R=OQB|t C@=F |=]N pOt XwYNQO |r=Ft x@ =Hv}= QO

|xv} Ry pOt T=U=Q@� kx2 =@ Q@=Q@ pwYLt OL=w VQ}PB |xv} Ry pOt u}= QO
"CU= �|Jwo =DZ

q(x)f(xj�)dx =
Z
kx2f(xj�)dx =

k
Z
x2f(xj�)dx = k[(E(x)2 + var(x)] = k(�2 + �2) (4)

%=@ CU= Q@=Q@ VQ}PB |xv} Ry
CA =

(N � n)k
Z
�
(�2 + �2)

�
(1� �� �)

Z
g(xj�)dx+�

�
h(�)du = (N � n)k(1� �� �)Z
�
(�2 + �2)

Z
x
g(xj�)dxh(�)d�+ (N � n)k�Z

�
(�2 + �2)h(�)d� = (N � n)k(1� �� �)

Z
�

Z
x

(u2 + �2)g(xj�)h(�)dxd�+ (N � n)k�(�2 + �2=D) (5)

%=@ CU= Q@=Q@ OQ |xv} Ry
CR = (N � n)cr(1� Pae)= (N � n)cr�(N � n)cr

(1� �� �)
Z
u

Z
x
g(xj�)h(�)dxd�� (N � n)cr� (6)

%s} Q=O |UQR=@ |xv} Ry |=Q@ C}=yv QO w
CI = cs+ nci (7)

%=@ CU= Q@=Q@ OQ}PB s=Hv= xrwtLt |UQR=@ xm |Dr=L QO Q=_Dv= OQwt |xv} Ry w
ETCI(n; z) = CI + CR+ CA =

nci+ cs+ (N � n)cr � (N � n)cr(1� �� �)Z
u

Z
x
g(xj�)h(�)dxd��(N�n)cr�+(N�n)k(1����)Z

u

Z
x
�2g(xj�)h(�)dxd�+ (N � n)k(1� �� �)�2Z

u

Z
x
g(xj�)h(�)dxd�+ (N � n)k�(�2 + �2=D) (8)

u=wD|t =Q �OQ}o Q=Qk VQ}PB OQwt xrwtLt xm |Dr=LQO Q=_Dv= OQwt xv} Ry� ETCA

%O=O V}=tv Q} R CQwYx@
N
Z
�

Z
x
q(x)f(xj�)dxh(�)d� =

Nk
Z
�

Z
x
x2f(xj�)h(�)dxd� =

Nk
Z
�
(�2 + �2)h(�)d� = Nk�2(1 + 1=D) (9)

%=@ CU= Q@=Q@ OwW OQ xrwtLt xm |Dr=L QO Q=_Dv= OQwt |xv} Ry u}vJty
ETCR = Ncr (10)

QO Q=Okt u} QDsm |DU}=@|t �xv} Ry u} QDsm � xv} Ry |xv}y@ |x]kv uOQm =O}B |=Q@
"OwW ?=NDv= xv}y@ |x]kv u=wvax@ ETCR w 'ETCI 'ETCA |xv} Ry xU u}@

swU w pyJ |xQ=tW �h} QW 49
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k=|
L=Q]"swO w pw= ẁv |=]N C=Q}}eD Q@=Q@ QO xv} Ry Q=DiQ "1 pwOH

pae ��� ETCI z� n� B ��� a ���
71 35 226; 649 0 508 174 5 5
76 59 226; 418 0 52 170 10 1
66 7 227; 308 0 51 170 1 10
73 86 224; 978 0 51 170 1 1

72 227; 449 0 5 170 1 5

|xOwOLt QO |UQQ@ OQwt Q}eDt xm |Dr=L QO xv} Ry u}= |}xrB |xv} Ry pOt QO
|}xrB Cr=L QO VQ}PB |xv} Ry "OW Oy=wN Qw_vt QiY Q@=Q@ 'OW=@ VQ}PB R=Ht

%R= CU= CQ=@a
CA = (N � n)ca

(cost of acceptance)(probability of acceptance)

ca x > USL; x < LSL

Cost of acceptance = q(x) = Elsewhere

%CW=O s}y=wN u}= Q@=v@

Cost of acceptancej� =
Z LSL

�1
ca� f(xj�)dx+Z +1

USL
ca� f(xj�)dxCost of acceptance=(N�n)ca�Z

�
(1�

Z USL

LSL
f(xj�)dx)f(1����)

Z
g(xj�)dx+�g

h(�)d�

CA = (N�n)�

ca�f(1����)�
Z Z

g(xj�)h(�)dxd�+��Z
h(�)d�� (1����)

ZZZ
g(xj�)f(xj�)h(�)

dxdxd���
ZZ

f(xj�)h(�)dxd� (18)

C}tW= \UwD xOWx�=Q= |x]@=Q x@ xHwD =@ w '8 |x]@=Q QO 18 |x]@=Q |Q=Po}=H =@
[4]%u} Q}=U w

Q(k; n)=(((n+D)=(n+D+1))̂  5)� (1=(�p2�)�

(
Z USL

LSL
e�(n+D)(x�(nk+D�0)=(n+D))̂ 2=(2(n+D+1)�2)) (19)

'Q}eDt VQ}PB |Q}oxvwtv QO |}xrB pOt w |Jwo =D |xv} Ry xOWx�=Q= pOt |UQQ@ |=Q@
Q=Qk xO=iDU= OQwt |UQR=@ |=]N u; QO xm s}yO|t Q=Qk xar=]t OQwt =Q |}xr�Ut

%CU= Q} R KQW x@ pOt |}=OD@= C=aq]= &[11]CU= xDiQo

"z w n C=Q}}eD Q@=Q@ QO xv} Ry Q=DiQ "1 pmW

"� = � = 0 05 xm |Dr=L QO n C=Q}}eD Q@=Q@ QO xv} Ry Q=DiQ "2 pmW

%1 p=Ft
%OW=@ [11]TQ=o =D \UwD xOWx�=Q= |xr�Ut Q}_v pOt |=yQDt=Q=B O}vm ZQi

�=1; D=5; N=100; 000; cs=10; ci=5; cr=2 5; k=2
%OQ=Ov OwHw |UQR=@ |=]N u; QO xm |Dr=L �hr=

%=@ CU= Q@=Q@ TQ=o =D \UwD xOt; CUO x@ |xv}y@ ?=wH pOt u}= QO
n� = 181; z� = 0=508; Pa = 0=738; ETCI = 224; 559;
ETCA = 240; 000; ERCR = 250; 000
1 pmW QO u; G}=Dv w xOW |R=UpOt maple 9.5 Q=Ri=sQv \UwD xr�Ut u}=

"OwW|t xOy=Wt
%OQ=O OwHw |UQR=@ |=]N u; QO xm |Dr=L �?

Q@=Q@ =Q swO ẁv |=]N w OYQO5 Q@=Q@ =Q pw= ẁv |=]N Q=Okt xrLQt u}= QO Qo =
Maple9.5 Q=Ri=sQv \UwD xr�Ut |R=UpOt R= TB 's} Q}o@ Q_v QO OYQO5

%�2 pmW� OwW|t pY=L Q} R G}=Dv
n�=174; z�=0=508; ETCI=226; 649; Pae=0=7135

"CU= xOW x�=Q= =]N hrDNt Q}O=kt |=R=x@ xr�Ut |}=yv pL 1 pwOH QO

|Jwo =D |xv} Ry pOt Q@=Q@ QO |}xrB |xv} Ry pOt "4
=@ Q@=Q@ h=QLv= Q=Okt Qy |=R=x@ hOy R= h=QLv= |xv} Ry |Jwo =D |xv} Ry pOt QO
xm |DQwYQO 'Ow@ Oy=wN hOy R= h=QLv= QwPHt QO C@Ft |Q=Okt ?Q[pY=L
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tN|
OWQ

==[
Q}ra |xvwtv |xr�UthrDNt|=yCr=L|=Q@ xOWx�=Q=hrDNt Q}O=kt Qou=}@ 2 pwOH

|=yxv} Ry x@ |@=}CUO |=Q@ xm CU= =]N Cw=iDt Q}O=kt uDiQo Q_v QO =@ jwi
"CU= xDiQo CQwY Maple 9.5 Q=Ri=sQv =@ |R=UpOt '|}=yv

Q}eDt |=]N "5
|xrLQt QO xm |}xvwox@ 'OwW|t xDiQo Q_v QO Q}eDt CQwYx@ =]N xrLQt u}= QO
Oa@ |xrLQt QO w �|OwaY� Ci=} Oy=wN V}=Ri= n |xR=Ov= V}=Ri= =@ =]N pw=
u}}aD QO VN@ u}= C}ty= "Ci=} Oy=wN Vy=m xvwtv |xR=Ov= V}=Ri= =@ =]N
|xv}y@ ?=wH w xr�Ut |=yQDt=Q=B Q}O=kt |=v@tQ@ |UQR=@ |=]N |O=YDk= Q=Okt

"CU= u;
QO w xOW xO=iDU= [12]u}W \UwD xOW xQ=W= |=]N `@=wD R= xrLQt u}= QO
|=v@tQ@ xOW|L=Q] pOt x@ xHwD =@ w Q}eDt Cr=L QO xr�Ut |xv}y@ ?=wH C}=yv

"CU= xOW x�=Q= |Jwo =D C}i}m |xv} Ry `@=D

|OwaY |=]N "1"5
u}= QO "Ci=} Oy=wN V}=Ri= xvwtv |xR=Ov= uOWnQR@ =@ =]N Q=Okt Cr=L u}= QO

%s}vm|t KQ]t |OwaY |}=tv CQwYx@ =Q =]N `@=D xrLQt
e(n) = e(�n=1000)� 1; � = e(n)=5; � = 4e(n)=5 (20)

QO =]N pm Q=Okt R= |} RH u=wvax@ =Q swO w pw= ẁv |=]N Q=Okt xr�Ut u}= QO
w '|R=UxO=U pL=Qt s=Hv= w '3 |x]@=Q QO 20 |x]@=Q |Q=Po}=H =@ "s}=xDiQo Q_v
|=yxO=O x@ xHwD =@ Maple 9.5 Q=Ri=sQv \UwD x]w@ Qt pOt |R=UpOt =@ TBU

%�3 pmW� Ow@ Oy=wN Q} R KQWx@ pOt pL '1 p=Ft QO xOW xDiQo Q_v QO
n�=140; z�=0 5114; ETCI=224841; �=0 28(�);

� = 1 12(�)Pae = 73 9(�)

"CU= Q@Dat pOt u}= QO 17 =D 3 \@=wQ |t=tD xm CW=O xHwD O}=@

"�|OwaY |=]N� xvwtv xR=Ov= C=Q}}eD QO xv} Ry Q=DiQ "3 pmW

"�|rwRv |=]N� xvwtv xR=Ov= C=Q}}eD QO xv} Ry Q=DiQ "4 pmW

%2 p=Ft
LSL = �2 N = 50000
USL = 2 cs = 1
� = 0 75 ci = 025
D = 7 ca = 11
� = � = 0 1 cr = 0 2
R=}v (k) C}i}m |xv} Ry C@=F Q=Okt x@ '|Jwo =D |xv} Ry VwQx@ xr�Ut pL |=Q@

|x]@=Q R= 'Qw_vt u}tyx@ "CU=
ca = q(~x) = k~x2; ~x = Efxjx � USL; � = 0g;
~x = [1� �(USL=�)]�1[(�=

p2�)exp(�USL2=2�2)]

[15]"CU= OQ=Ov=DU= p=tQv `} RwD|atHD `@=D �(USL=�) u; QO xm s}vm|t xO=iDU=
%xOWO=} OQ=wt T=U=Q@

~x = 2 25; k = ca=(~x 2̂) = 2 173
CU= cr < k�2 '|Jwo =D C}i}m |xv} Ry Cr=L QO 'pOt ?=wH \QW |UQQ@ =@
QO s}tYD u} QDy@ w CW=O Oy=wNv xv}tm |xv}y@ ?=wH |rai Cr=L QO pOt =Pr w

"Ow@ Oy=wN N�cr =@ Q@=Q@ |}xv} Ry =@ xrwtLt OQ Cr=L u}=
|}=yv |xv} Ry '8 xv} Ry |x]@=Q QO |Q=Po}=H w 19 w 18 \@=wQ x@ xHwD =@

%R= CU= CQ=@a OwW |UQQ@ |}xrB |xv} Ry `@=D =@ xr�Ut xm |Dr=L QO pOt
n� = 250; z� = 0=345; ETCI = 6851; Pae = �71=58
� = � = �10
CU= Q@=Q@ |Jwo =D |xv} Ry `@=D Cr=L QO xv} Ry Q=Okt n;Z xv}y@ Q}O=kt u}= |=Q@ w

%=@
ETCI = 49498

"CU}v xv}y@ xv} Ry u}= 'OW xQ=W= QDV}B xm Qw]u=ty
|xv} Ry s}v=wD|tv =t xm CW=O xHwD xDmv u}= x@ O}=@ jwi |xr�Ut pL QO
=Q} R s}vm xU}=kt |}xrB VwQ |xv} Ry =@ =Q (10000 =N�cr) |Jwo =D VwQ
OwHw |Dw=iDt |}xv} Ry x=oO}O =yVwQ u}= R= l} Qy u=}@ QO 'OW u=}@ xm u=vJ

"OQ=O

"(Stepwise) |}xrB VwQ |=yxv} Ry "2 pwOH
|}xrB |xv} Ry �(�) �(�)

Pae(�) ETCI z� n�

71 58 6851 0 345 250 10 10
77 6568 0 37 240 5 5
79 6523 0 35 235 1 1

76 25 6639 0 41 220 1 10
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L=Q]

|Q}oxH}Dv "6
|UQR=@ |=]N xm |Dr=L QO Q}eDt VQ}PB |Q}oxvwtv |O=YDk= |L=Q] Q=DWwv u}= QO
|L=Q] QO "CU= xDiQo s=Hv= 'OW=@ �|rwRv = |OwaY� Q}eDt =} C@=F w xDW=O OwHw
|xOWs=Hv= C=ar=]t Q@ xwqa xm xOW xO=iDU= |Jwo =D |}xv} Ry pOt R= |rY= pOt
j} Q] R= xv}y@ s}tYD pOt u}= QO "CU= xOW ^=Lr u; QO R}v |UQR=@ |=]N '|r@k
CQwY xrwtLt OQ w pt=m |UQR=@ w |UQR=@ uwO@ VQ}PB |=yxv} Ry |xU}=kt
=@ |UQR=@ |=]N |O=YDk= Q=Okt u}}aD |R=Uxv}y@ u}= QO syt |xDmv "OQ}PB|t
|L=Q] xt=O= QO "CU= Q}eDt |UQR=@ |=]N Cr=L QO pOt |=yQDt=Q=B x@ xHwD
OW=@ OwHwt |UQR=@ |=]N xm |r=L QO �|}xrB� Q}eDt VQ}PB |Q}oxvwtv |O=YDk=
|UQQ@ |=Q@ pOt |=yQDt=Q=B |wQ C}U=UL p}rLD C}=yv QO "CU= xDiQo s=Hv=

"CU= xDiQ}PB CQwY xv}y@ ?=wH \}=QW

|rwRv |=]N "2"5
u}= QO xm Ci=} Oy=wN Vy=m xvwtv |xR=Ov= uOWnQR@ =@ =]N Q=Okt Cr=L u}= QO

%s}vm|t KQ]t |rwRv |}=tv CQwYx@ =Q =]N `@=D xrLQt
e(n)=e

��n=7000
�� 0 36; � = e(n)=5; � = 4e(n)=5 (21)

\QW =@ pOt |xt=O= =@ w '3 |x]@=Q QO 21 |x]@=Q |Q=Po}=H =@ Cr=L u}= QO
C=aq]= |=Q@ Maple Q=Ri=sQv\UwD xr�Ut pL R=TB w 17 =D 3\@=wQ uOw@ Q@Dat

%�4 pmW� CW=O s}y=wN p@k p=Ft
n�=400; z�=0 5037; ETCI=235497; �=11 6

�
�
�
;

� = 46
�
�
�
; Pae = 77 4

�
�
�

`@=vt
1. Wetherill, G.B., and Chiu, W.K. \A review of accep-

tance sampling schemes with emphasis on the economic
aspect", International Statistical Review, 43, pp. 191-
210 (1975).

2. Hald, A. \Statistical theory of sampling inspection by
attributes", Academic Press, New York, U.S.A, (1981).

3. Lieberman, G,I. and Resniko�, G.J. \Sampling plans for
inspection by variables", Journal of the American Sta-
tistical Associative, 50, pp. 457-516 (1955).

4. Bennett, G.K.; Schmidt, J.W.; Case, K.E. \The choice
of variables sampling plans using cost e�ective criteria",
AIIE Transactions, 6, pp. 178-184 (1974).

5. Schmidt, J.W.; Bennet, G.K.; Case, K.E. \Three action
cost model for acceptance sampling by variables", Jour-
nal of Quality Technology, 16(3), pp. 10-18 (1980).

6. Taguchi, G. \Quality evaluation for quality assurance,
american supplier institute", Romulus, Michigan, U.S.A,
(1984).

7. Tang, K. and Schnider, H. \The e�ects of inspection er-
rors on a complete inspection plan", IIE Transactions,
pp. 421-428 (1987).

8. Tang, K. \Economic design of product speci�cation for a
complete inspection plan", International Journal of Pro-
duction Research, 26, pp. 203-217 (1988).

9. Tang, K. and Tang, J. \Design of product speci�cations
for multi-characteristics inspection", Management Sci-
ence, 35, pp. 743-756 (1989).

10. Hiu, Y.V. \Economic design of a complete inspection
plan for bivariate products", International Journal of
Production Research, 28, pp. 259-265 (1990).

11. Tagaras, George. \Economic acceptance sampling by
variable with quadratic quality costs", IIE Transactions,
26(6), pp. 29-34 (1994).

12. Shin Wan S.; Lingayat SuniL. \Design of acceptance
sampling plans under varying inspection error", IIE
Transaction, 24(2), (1992).

13. Ferrell, W.G., Aman Chhoker. \Design of economically
optimal acceptance sampling plans with inspection er-
ror", Computer & Operation Research, 29, pp. 1283-1300
(2002).

14. Maleye�, J.; kaminsky, F,C.; Farris, J.P. \Minimum cost
100% inspection system with inspection error", Quality
Engineering, 15, pp. 557-563 (2003).

15. Ryan, T.P. \Statistical methods for quality improve-
ments", John Wiley, New York, (1989).

swU w pyJ |xQ=tW �h} QW 52
www.SID.ir


