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"O}vm x}yD =Q x}rw= O}rwD |xt=vQ@ '=yx=owro OwOLt

"|HwQN Ow@y@ |=Q@ xHwt |=yCr=L u}}aD "4 s=o
x@ OL=w l} w OwW sm |O}rwD pwYLt R= OL=w l} Qo = xmu}= |va} xHwt Cr=L
s}vm ZQi "OwW pY=L V}=Ri= =} Ow@y@ |HwQN QO 'OwW xi=[= CqwYLt Qo}O
Y V}=Ri= w X Vy=m "OvW=@ V}=Ri= w Vy=m |=Q@ O}Ov=m CqwYLt Y w X xm

%OvW=@ Q=OQwNQ@ Q} R \}=QW R= xm CU= xHwt |v=tR
&OW=@ sOkt Y Q@ X 'x}rw= O}rwD |xt=vQ@ QO "1

%Y pwYLt "2
&OW=@ xOWv <=[Q= pt=m Qw]x@ u; |=[=kD �hr=
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@=sD
}Qwo

r=l
}|

x�=Q=

p=Ft |x�=Q= "5
u=R}t pt=W |D=aq]= "Ovm|t O}rwD pwYLt VW |O}rwD sDU}U l} O}vm ZQi
'TQDUO QO OwHwt C}iQ_ 'pwYLt Qy O}rwD CQwY QO `@=vt R= l} Qy R= xO=iDU=
ẁ[wt u}= uDi=} hOy "CU= xOt; 1 pwOH QO C=aq]= Q}=U w Q=R=@ |=[=kD
sDU}U uwQO =Q =yu; R= O=OaD xJ w |DqwYLt xJ 'OwU |R=Uxv}W}@ |=Q@ xm CU=

"�|Q=BUuwQ@� s} Q=BU@ |vwQ}@ `@=vt x@ =Q |DqwYLt xJ O}rwD w s}vm O}rwD
C}ty= R�=L ẁ[wt u}= '|O=yvW}B sD} Qwor= VwQ x@ xr�Ut u}= pL R= p@k
=yC}OwOLt |xOWKqY= |x} Q_v VwQ R= xO=iDU= =@ xr�Ut u}= xJv=vJ xm CU=
B=7 'C=40 'D=60 'E=40 'F=90 CqwYLt O}=@ 'OwW pL �TOC�
u}t-=D |HQ=N `@vt R= B=33 pwYLt w OwW O}rwD sDU}U pN=O QO A=70 w
xHwD =@ =t= "Ow@ Oy=wN 3567 =@ Q@=Q@ |Qw;OwU u=R}t 'Q}O=kt u}= x@ xHwD =@ xm OwW
OQwt u=WC}iQ_ R= V}@ `@vt xU =Q} R "CU= xHwt Q}e ?=wH u}= 2 pwOH x@

"CiQo Ovy=wN Q=Qk xO=iDU=

|O=yvW}B sD} Qwor= VwQ x@ pL pL=Qt "1"5
sD} Qwor= =@ j@=]t ?=wH x@ uO}UQ pL=Qt '|O=yvW}B VwQ x@ p=Ft u}= pL QO

"OwW|t x�=Q= xOW u=}@
%=@ OvQ@=Q@ ?}DQDx@ sDU}U |=yx=owro 1 pwOH C=@U=Lt x@ xHwD =@ "1 s=o

"CR = f10; 30; 20; 60g
"CU= xOW xO=O u=Wv x=owro Qy QO |O}rwD |=yC} wrw= |r=wD 3 pwOH QO "2 s=o
T=U=Q@ 'CU= xOW XNWt |rY= x=owro u=wvax@ xm 10 `@vt x@ xHwD =@ "3 s=o
=@ "O};|t CUO x@ x}rw= |Q=BUuwQ@ VQ=iU w O}rwD xt=vQ@ u; |=yC} wrw= |r=wD
QO F=90 w A=70 'C=40 'D=60 'E=20 CqwYLt '4 pwOH x@ xHwD
"OwW|t x}yD |HQ=N `@vt R= B=40 w E=20 CqwYLt w OwW|t O}rwD sDU}U

"Ow@ Oy=wN QqO 3400 Q@=Q@ OwU u=R}t '?}mQD u}= x@ xHwD =@
%CU= |UQQ@ p@=k Q} R Cr=L 2 =yvD 'Ow@y@ |=Q@ xHwt |=yCr=L |UQQ@ =@ "4 s=o

&E pwYLt O}rwD V}=Ri= w C pwYLt O}rwD Vy=m "1 Cr=L
"B pwYLt O}rwD V}=Ri= w C pwYLt O}rwD Vy=m "2 Cr=L

%CW=O s}y=wN xHwt Cr=L 2 |=Q@ Z Q=Okt |x@U=Lt =@ "5 s=o
ZCE =� 1 5 + 0 8� 0 25 + 0 8� 0 16 + 1 14� 0 23

+ 0 47 = 1 07
ZCB =� 1 5 + 0 07� 0 25 + 0 11� 0 16 + 0 2� 0 23

+ 0 14 = �1 62

"OwW|t ?=NDv= 1 Cr=L xH}DvQO
<=vFDU=x@� OvW=@ xOWv O}rwD sDU}U QOpt=m Qw]x@ =yv; |=[=kD xm|DqwYLt "6 s=o
L |xawtHt |xaUwD C} Rt "L = fBg %CU= B pwYLt \ki '�E pwYLt
�C pwYLt |Q=BUuwQ@ V}=Ri=� C pwYLt O}rwD Vy=m Ov}=Qi R= Oa@ xm CU= u}=
xOv=t|k=@ u=tR CU= umtt �E |Q=BUuwQ@ Vy=m � E pwYLt O}rwD V}=Ri= w "|O=yvW}B sD} Qwor= CQ=Jwri "1 pmW
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"""w
|r}

rHO
}aU

'xO=
R|O

ytp
}a=t

U= "IPMO |xr�Ut |=Q@ xOW O}rwD p=Ft "1 pwOH
CM O=wt O} QN Ct}k R= O} QN Ct}k Ct}k |=[=kD `@=vt pwYLt
($) ($) x}rw= ($) |HQ=N `@vt ($) VwQi Q=R=@ 60 50 40 30 20 10
12 6 18 22 70 2 10 17 15 4 8 A 1
1 25 26 35 40 7 8 10 9 5 14 B 2
3 60 63 83 40 13 10 18 12 18 2 C 3
26 67 93 115 60 12 14 11 3 18 18 D 4
8 32 40 57 40 17 8 5 10 7 10 E 5
8 6 14 20 90 4 5 0 4 2 2 F 6

2400 2400 2400 2400 2400 2400 OwHwt C}iQ_
�xDiy/xk}kO�

2700 2250 2400 2830 2740 2860 R=}v OQwt C}iQ_
�xDiy/xk}kO�

�300 150 0 �430 �340 �460 Cw=iD

"TOC xOW KqY= |DvU VwQ \UwD xOW O}rwD p=Ft pL "2 pwOH
60 `@vt 20 `@vt 30 `@vt 10 `@vt

PRi
|Q=BUuwQ@ xt=vQ@ |=[=kD

xOv=t R=}v OQwt xOv=t R=}v OQwt xOv=t R=}v OQwt xOv=t R=}v OQwt xOW O}rwD Q=R=@
2040 360 2220 180 2040 360 2220 180 4 0 90 90 F

1900 140 1940 280 990 1050 1660 560 1 5 0 70 70 A

1380 520 1220 720 510 480 1580 80 1 5 0 40 40 C

660 720 140 1080 330 180 500 1080 1 44 0 60 60 D

�20 680 �140 280 �70 400 100 400 0 8 0 40 40 E

�69 49 �175 35 �132 62 2 98 0 07 33 7 40 B

CR4 CR3 CR2 CR1 Order of CRs

"OwW |HwQN V}=Ri= Ea=@ w OW=@ |i=m B pwYLt O}rwD |=Q@ |y=owro `@=vt QO
R= pwYLt O}rwD |=yC} wrw= |r=wD x@ xHwD =@ Vy=m Q=Okt u} QDW}@ u}}aD "7 s=o
R= "CU= C pwYLt Q@ E pwYLt sOkD w 'CR2; CR3; CR4 |=yx=owro x=oO}O
"f =

PRE;CR2
PRC;CR2

= 0 8
0 25 = 3 2 %CU=CQwYu}O@CVy=m Q=Okt x=owro x=oO}O

1 xR=Ov=x@ OwW xO=O X=YDN= C pwYLt x@ CR2 x=owro R= xk}kO 3 2 Qo = |va}
CR2 x=owro Qo = p=L "OQ=O X=YDN= E pwYLt |HwQN x@ CR2 x=owro xk}kO
Q=Okt 0 267 |va} " 3 2

12 = 0 267 %Ovmv O}rwD xk}kO 3 2 Q=Okt x@ =Q C pwYLt
E pwYLt O}rwD x@ xk}kO 1 CR2 x=owro Qo = p=L "OwW|tv O}rwD C pwYLt R=

"Ovm|t O}rwD =Q E pwYLt R= 0 1 |va} ' 1
10 = 0 1 %O@=} X=YDN=

=Q E pwYLt R= 0 1 u=wD|t C pwYLt R= Q=Okt 0 267 Vy=m =@ 'xH}DvQO
OQwt C pwYLt Vy=m OL=w 2 'E pwYLt OL=w 1 V}=Ri= |=Q@ TB &OQm O}rwD

"x=owro Qy O}rwD |=yC}wrw= |r=wD "3 pwOH
PRi;CRk Q}O=kt =yC}wrw= |r=wD `@vt

F { A { C { D { E { B 104 > 1 5 > 1 5 > 1 44 > 0 8 > 0 07
D { F { A { E { C { B 308 6 > 2 > 0 8 > 0 8 > 0 25 > 0 11
F { A { D { E { B { C 2044 > 3 > 1 44 > 1 14 > 0 2 > 0 16
A { D { F { E { C { B 6066 > 2 16 > 2 > 0 47 > 0 23 > 0 14
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}|

x�=Q="x}rw= |Q=BUuwQ@ VQ=iU w O}rwD xt=vQ@ "4 pwOH
60 `@vt 20 `@vt 30 `@vt 10 `@vt

PRi
|Q=BUuwQ@ xt=vQ@ |=[=kD

xOv=t R=}v OQwt xOv=t R=}v OQwt xOv=t R=}v OQwt xOv=t R=}v OQwt xOW O}rwD Q=R=@
2040 360 2220 180 2040 360 2220 180 4 0 90 90 F

1900 140 1940 280 990 1050 1660 560 1 5 0 70 70 A

1380 520 1220 720 510 480 1580 80 1 5 0 40 40 C

660 720 140 1080 330 180 500 1080 1 44 0 60 60 D

320 340 0 140 130 200 300 200 0 8 20 20 40 E

320 0 0 0 130 0 300 0 0 07 40 0 40 B

CR4 CR3 CR2 CR1 Order of CRs

"V}=Ri= w Vy=m Ov}=Qi "5 pwOH

|Qw; OwU xOv=t |k=@ u=tR
Fh Eh Dh Ch Bh Ah

CR4 CR3 CR2 CR1

3400 320 0 130 300 90 20 60 40 0 70
3413 299 4 122 282 90 22 60 39 0 70
3434 261 1 104 254 90 25 60 38 0 70
3448 233 0 87 222 90 27 60 37 1 70
3461 212 4 79 204 90 29 60 36 1 70
3482 174 1 61 176 90 32 60 35 1 70
3496 146 0 44 144 90 34 60 34 2 70
3509 125 4 36 126 90 36 60 33 2 70
3530 87 1 18 98 90 39 60 32 2 70

3537 (optimum) 69 2 2 62 90 40 60 31 4 70
3535 75 15 5 50 90 40 60 30 5 70

17A + 10B + 18C + 11D + 5E � 2400
10A + 8B + 10C + 14D + 8E + 5F � 2400
2A + 7B + 13C + 12D + 17E + 4F � 2400
A � 70
B � 40
C � 40
D � 60
E � 40
F � 90
CUO x@ |xv}y@ ?=wH "OvDUy |ivt Q}e w K}LY OOa F w E 'D 'C 'B 'A

%CU= KQW u}O@ ILP R= xOt;

OL=w 2 'CR4 w CR3 x=oO}O R= ?}DQD u}tyx@ "( 0 267
0 1 = 2 67) CU= R=}v

u} QDW}@ TB "O};|t CUO x@ E pwYLt OL=w 1 V}=Ri= |=Q@ C pwYLt Vy=m
"CU= OL=w 2 V}=Ri= w Vy=m Ov}=Qi xrLQt Qy QO C pwYLt Vy=m Q=Okt

xOW xO=O u=Wv 5 pwOH QO E pwYLt V}=Ri= w C pwYLt Vy=m Ov}=Qi "8 s=o
%R= CU= CQ=@a p=Ft u}= K}LY OOa |R} Qxt=vQ@ pOt "CU=

Maximize : 12A + B + 3C + 26D + +8E + 8F

Subject :

8A + 14B + 2C + 18D + 10E + 2F � 2400
4A + 5B + 18C + 18D + 7E + 2F � 2400
15A + 9B + 12C + 3D + 10E + 4F � 2400
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U= |=yVwQ xm OW xO=O u=Wv p=Ft l} =@ =OD@= "CU= xOW xO=O xaUwD u; pL |=Q@
"OvUQ|tv xHwt |DL =} xv}y@ ?=wH x@ ,=twRr xr�Ut u}= pL |=Q@ OwHwt |Q=mD@=
|=ysD} Qwor= =@ '|y=owroOvJ w |y=owro lD Cr=L QO '|O=yvW}B sD} Qwor= TBU
QO |O=yvW}B sD} Qwor= xm OW xO=O u=Wv w xDiQo Q=Qk xU}=kt OQwt C=}@O= QO OwHwt
|Q=mD@==Qi |=yVwQ |x�=Q= "OQ=O |rw@k p@=k |}=Q=m '?U=vt |=y?=wH x@ uO}UQ
sD} Qwor= =@ =yv; |xU}=kt w |y=owroOvJ Cr=L QO IPMO |xr�Ut pL |=Q@
R= xO=iDU= u}vJty "OQ}o Q=Qk xHwD OQwt |D; j}kLD u=wvax@ Ov=wD|t |O=yvW}B
u}= QO xar=]t OQwt |xr�Ut pL |=Q@ R}v OL w xN=W VwQ Ovv=t j}kO |=yVwQ
|=y\}Lt Ovv=ty C}a]k sOa Cq=L QO xr�Ut |xar=]t "CU= ?wr]t j}kLD

"OUQ|t Q_v x@ ?=PH R}v |r=tDL= w |R=i

sDU}U QO F=90 w B=4 'A=70 'C=3 'D=60 'E=40 CqwYLt
'?}mQD u}= =@ "OwW x}yD |HQ=N `@vt R= B=36 w E=20 CqwYLt w 'O}rwD
sD} Qwor= R= xOt; CUO x@ ?=wH OwW|t xOy=Wt xm u=vJ "CU= 3537 OwU Q=Okt

"CU= Q@=Q@ ILP ?=wH =@ |O=yvW}B |Q=mD@=

|Q}oxH}Dv "6
|y=owroOvJCr=L QO |Q=BUuwQ@ � |@}mQD O}rwD |xJQ=Bl} |xr�Ut j}kLD u}= QO
=Q=m |Q=mD@= sD} Qwor= l} w 'xDiQo Q=Qk xar=]t OQwt TOC VwQ CLD �IPMO�

=yCWwv=B
1. product mix (PM)
2. integrated product mix-outsourcing problem (IPMO)
3. theory of constraints (TOC)
4. revised theory of constraints (RTOC)
5. activity based cost (ABC)
6. integer linear programming (ILP)
7. standard accounting
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