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|ovwoJ w OvOQm |iQat |QDWt \UwD xOWh} QaD |v=tR |xQHvB x@ xHwD =@ p} wLD
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u(Q;LT ) =

8>>>>>>>>>>>>>><>>>>>>>>>>>>>>:

u0 if q0 � Q � q1; if tearly0 � LT � tlate0

u1 if q1 � Q � q1; if tearly0 � LT � tlate0

u2 if q0 � Q � q1; if tearly1 � LT � tlate1

u3 if q1 � Q � q2; if tearly1 � LT � tlate1

u4 if q0 � Q � q1; if tearly2 � LT � tlate2

u5 if q1 � Q � q2; if tearly2 � LT � tlate2

"Ovm|t =O}B Vy=m |v=tR w |Q=Okt |xR=@ V}=Ri= =@ q=m OL=w Ct}k q=@ xrO=at QO
'u0 � u1 \@=wQ qi � qi+1 w tearlyi � tlatei = tearlyi+1 ZQi =@ 'u}=Q@=v@
[5]"Ow@ Oy=wN Q=QkQ@ u1 � u3 � u5 w u0 � u2 � u4 'u4 � u5 'u2 � u3
Ci=} QO Ov=wD|t xOvvmu}t-=D l} xm (vmax

i ) q=m VQ=iU R= |Q=Okt |xv}W}@
|v=tR ji= pw] QO Ovm|t OyaD u=tR=U xm (vmin

i ) q=m Q=Okt |xv}tm u}vJty w Ovm
OyaD Q@ u=tR=U Qo = "OW Oy=wN XNWt O=OQ=Qk s=ovy QO 'Ovm |Q=O} QN xt=vsy=iD
OL=w Qy |=R=x@ x=ov; 'OW=@v Ov@|=B q=m Q=Okt |xv}tm |xR=Ov=x@ O} QN Q@ |v@t OwN
"OW Oy=wN (�i) xt} QH 'CU= xOQm |Q=O} QN xOWOyaD Q=Okt R= QDtm xm |}q=m
|oO}J}B p}rOx@ =t= OQ=O OwHw xt=vsy=iD |xQwO pw] QO xFO=L OvJ O=ONQ u=mt=

"Ov=xOW xDiQo Q_v QO xDUw}Bsyx@ CQwYx@ =yu; s=tD =yO=ONQ |r=wD |x@U=Lt
O=OaD (�min) |xv}tm w (�max) xv}W}@ ?=NDv= |}=v=wD xv=DUwOQW@ u=tR=U
|v}}=B OL |Q=HD u}t-=D |=yxQ}HvR QO pwtat Qw]x@ "OQ=O =Q ?NDvt u=oOvvmu}t-=D
|=Q@ O=Ot= u}t-=D |xQ}HvR QO =t= &OwW|tv xDiQo Q_v QO u=oOvvmu}t-=D O=OaD |=Q@
CUmW CQwY QO =D OwW|t xDiQo Q_v QO |v}}=B OL 'u=v}t]= C}r@=k V}=Ri=
u; R= |WN@ =yvD w OwWv xH=wt pmWt =@ =[=kD s=tD p} wLD u=oOvvmu}t-=D R= |m}
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pOt R= pY=L G}=Dv x@ xHwD =@ "CU= C}ty= R�=L xm CU= hrDNt |=yw} Q=vU
OwW|t xOy=Wt =yu; x@ sqk= X}YND Q=Okt w xOW?=NDv= u=oOvvmu}t-=D |=Q@
�� p} wLD OQmrta w p} wLD u=tR Q=}at x@ uOQmvxHwD �� |r@k |=ypOt ha[ xm
Q_v QO =@ =yvD u=oOvvmu}t-=D ?=NDv= |r@k |=ypOt QO `k=w QO "CU= xDi=} Ow@y@
O=Qi= x@ |O=Ot= sqk= p} wLD u=tR w CiQo|t CQwY |}xv} Ry |=yQ=}at uDiQo
|Q=OQ=@v= |xv} Ry QDt=Q=B wOC}ty= Cw=iD x@ xHwD =@ "OW|t xDiQo xO}O=v xO}O?}U;
xm Cio u=wD|t xOW?=NDv= u=oOvvmu}t-=D ?}mQD =@ \=@DQ= QO OQmQ}O |xt} QH w
xDi=} |}xOta Ow@y@ xRwL u}= QO u}W}B Cq=kt =@ xU}=kt QO xr�Ut |}=yv ?=wH

"CU=
Q@=Q@ |}xv} Ry \}=QW QO xm OyO|t u=Wv |OOa p=Ft pL R= pY=L G}=Dv
w CU= |v=tR |xQHvB \U=w= QO =yu; p} wLD u=tR u}ov=}t xm |v=oOvvmu}t-=D
QDsm p=tDL= "OvwW|t ?=NDv= 'OvQ=O u=oOvvmu}t-=D |k=@ x@ C@Uv |QDtm Tv=} Q=w

=yCWwv=B
1. delivery performance chart
2. process capability index
3. make to order
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