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R= Ovm u}}aD =Q |OwHwt u}= |xv}y@ Q=Okt w OQ}o@ Q_v QO =Q =yQDt=Q=B u}= |t=tD xm

"CN=OQB s}y=wN QDW}@ u; x@ xt=O= QO xm CU= |OQ=wt

9C=[wQit "1"2
%R= Ov=CQ=@a Q_v OQwt pOt pL |=Q@ xOW ^=Lr C=[wQit
"CU= xOW Qw_vt |R} Qxt=vQ@ QO OOa l} u}W=t Qy R= "1

"10 MPS CU= XNWt xv=RwQ ?wr]t O}rwD u=R}t "2
"CU= XNWt Cq;u}W=t O=OaD "3

"CU= XNWt Ca=U QO u}W=t Qy O}rwD u=R}t "4
"CU= xOWxDiQo Q_v QO Ca=U 7 5 w XNWt xv=RwQ O}it u=tR pm "5

|xk@=U R= |Q=Q][= C=ikwD Q]=Nx@ RwQ l} QO =yu}W=t hkwD u=tR u} QDW}@ "6
"CU= XNWt Cq;u}W=t Q}taD

"CU= xOWv Qw_vt xDN=Uxt}v C=a]k |Q=Oxov |=Q@ =[i C}OwOLt "7

|Q=ovxS=w "2"2
%CU= xOW xO=iDU= Q} R |=yxS=w R= Q_v OQwt pOt |x�=Q= Qw_vtx@

&(i = 1; 2; 3; :::; i) s=i u}W=t s=v %mi

=} (D) x}rw= xt=vQ@ |=Q@ s=i u}W=t |=Q@ xv=RwQ xOWxQ}NP |xa]k O=OaD %Smi
&x}rw= CqwyHt

&Cq;u}W=t O=OaD %m
&u}W=t xQ=tW %i

&s=i u}W=t Ca=U QO O}rwD u=R}t %Pmi

"OwW|t XNWt VR=OQB |xkrL uDU@ |=Q@ xDUO u; sD}; u} QN; \UwD xOW
`}=vY |=Q@ syt Q=}U@ |D} Qwt-=t S=Dvwt \w]N uR=wD [11]'Qo}O |}xar=]t QO
O=OaD R}v w |v=tR |xNQJ |R=Uxv}tm \UwD |QwxQy@ Ow@y@ Qw_vtx@ |O}rwD
R= S=Dvwt \w]N uOQm Tvq=@ p�=Ut "CU= xOW xDiQo Q_v QO |Q=m |=yx=oDU}=
QU}t |Q=m x=oDU}= Qy QO |w=Ut u=tR x@ |@=}CUO Qw_vtx@ \N C} Q}Ot j} Q]

"CU=
COWx@ 'OvS=Dvwt \w]N |=Q=O xm wQOwN `}=vY XwYNx@ '|m}v=mt `}=vY
|OH CqmWt =@ CUQB QU ?=}e QO w OvDUy O}rwD \N CUQB QU x@ xDU@=w
x@ QHvt w O}rwD \N QO x=owro O=H}= x@ QHvt O=} R |=yC@}e "OvOW|t wQx@ wQ
QF-wt |y=Q u=wvax@ �\N Tvq=@ Q=R@= QwDwt� Q=Ri=sQv "OwW|t QF-wtQ}e |Q}os}tYD
uwo =vwo \}=QW |v}@V}B x@ QF-wt Qw]x@ w 'OwQ|t Q=m x@ O}rwD \N |R=UpO=aDt |=Q@
TwULt=v |=}=Rt \N |xvR=wt R= Q}e Q=Ri=sQv u}= "OR=OQB|t |Q=m x=oDU}= QO
R}v =Q �� `kwtx@ O}rwD j@=wU w |OwHwt xO=O x=o}=B p}@k R= �� QwD=QB= |=Q@ |Qo}O

"Ovm|t sy=Qi
10 w Q=m 10 =@ =Q xDUw}B |O}rwD |=ysDU}U QO |Ov@u=tR ẁ[wt u}kkLt
l} =yu; [12]"OvO=O Q=Qk |UQQ@ OQwt =B wo w Qtr=B |Q=mD@= |=yVwQ x@ u}W=t
'CN=U |xQwO |R=Uxv}tm hOy =@ =Q q=@ QO xOWQmP |xR=Ov= =@ |[Qi |xr�Ut
OOa x@ =B wo VwQ x@ w 93 OOa x@ Qtr=B VwQ x@ uwJ w OvOQm pL VwQ wO x@
QDy@ CN=U |xQwO |R=Uxv}tm |=Q@ Qtr=B VwQ xm OvOQm |Q}oxH}Dv OvO}UQ 103
|=ysDU}U QO =Q |Ov@u=tR C}ty= w Vkv u=Wxr=kt QO =yu; "CU=B wo VwQ R=
5�CIM� |QDw}Bt=m CN=U `tDHt \}Lt QO R}v 4�FMS� Q}PBh=]av= |O}rwD
|Ov@?}DQD VwQ wO Qy |=Q@ Cv=o Q=Owtv sUQ =@ 'C}=yv QOw OvO=O Q=Qk |UQQ@ OQwt

"OvO=O u=Wv =Q |Ov@u=tR w
|Q=Oxov |xv}tRQO QDy@ |Q}os}tYD |=Q@ xm O=O u=Wv [13]|Oa@ C=ar=]t
xOWs=tD |q=m =@ xDN=Us}v |q=m |OwHwt u}@ ?U=vt |]=@DQ= O}=@ Cq;u}W=t
u}= xJv=vJ "OwW Q=QkQ@ CU= Q=m x@ pweWt u}W=t xm |Q=m |=yC@ wv O=OaD w
Vy=m |yHwDp@=k u=R}tx@ COtOvr@ |D=}rta |=yxv} Ry OW=@ xDW=O OwHw \=@DQ=
x@ =yQDt=Q=B |wQ =yC}OwOLt |=QH= =@ pOt |R=Uxv}y@ u}= Q@ xwqa "Ci=} Oy=wN
CUO R= =} CN=U u=} QH QO |q=m |Q=Oxov x=oO}O xar=]t u}= QO "O};|t CUO
u=} QH QO |q=m |Q=Oxov |=yxv} Ry xOWO=} pOt QO "OW |UQQ@ R}v VQ=iU uO=O
Cq;u}W=t uOw@v xO=t; |=yxv} Ry w 6�PM� xv=Q}oW}B C=Q}taD |=yxv} Ry 'CN=U
|R} Qxt=vQ@ pOt \UwD |OOa p=Ft ltmx@ |R=Uxv}y@ |=}=Rt "OW ^=Lr u; QO R}v

"CiQo Q=Qk |UQQ@ OQwt R}v |]N
j} Q] R= xOR=@ u=R}t w xNQJ u=tR |R=UpOt x@ OwN C=ar=]t QO u=QoVywSB
h=Oy= R= QDq=@ u=wD MQv w QDx=Dwm |xNQJ u=tR [14]"OvDN=OQB xOQDUo |R=Ux}@W
Vy=m |=Q@ pwtat VwQl} "CU=l}D=twD= |=yxv=NQ=m xrtHR=CavY Qy |x}rw=
u=R}t CU= umtt s=Ok= u}= =t= 'CU= CN=U u=} QH QO |q=m Vy=m 'xNQJ u=tR
T=U=Q@ |rta sr=U |Q=mD@= VwQ l} xOWO=} Q=DWwv QO "OyO Vy=m R}v =Q u=wD
u}= "OwW|t x�=Q= �u=wD u=R}t w xNQJ u=tR� wO Qy Tvq=@ |=Q@ |v=tR Q=R@= pOt
'CU= OwHwt CN=U u=} QH QO |q=m QO xm OQ}o|t Q_v QO =Q |}=yQwDm =i sD} Qwor=
|R=Ux}@W |=yQDU@ R= |m} "OQ}o|t Q_v QO =Q xv=NQ=m QO OwN |=yC}OwOLt R}v w
"Ovm |UQQ@ =Q sD} Qwor= u}= =D OW xDN=U |O=yxt}v |xv=NQ=m l} T=U=Q@ QDw}Bt=m
QO |q=m K]U xm Ovm|t O=yvW}B |QDw}Bt=m |=yV}=tR; w |R=Ux}@W u}= G}=Dv
xNQJ u=tR u}@ |@U=vt Tvq=@ Ov=wD|t sD} Qwor= u}= =@ xOWx@U=Lt CN=U u=} QH

"Ovm O=H}= u=wD u=R}t w
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"""xH
wD=@

CN
=Uu

=}QH
QO|

q=m
Q=Ok

t|
R=Ux

v}y@xO=O xr�Ut =@ x]@=Q QO |D=L}[wD |O=yvW}B pOt ltm x@ xr�Ut pL R= p@k %pL
%=@ CU= Q@=Q@ pw= u}W=t O}it OQmQ=m Ca=U u=R}t "OwW|t

8�  5 = 7 5

|O=a Ckw QO "Ow@ Oy=wN 6 w 8 '7 ?}DQD x@ =yu}W=t Qo}O |=Q@ ?}DQD u}tyx@ xm
"Ovm|t O}rwD OOa 150 pw= u}W=t

7 5� 20 = 150

%R= Ow@ Oy=wN CQ=@a =yu}W=t Qo}O O}rwD u=R}t ?}DQD u}ty x@ w
7� 30 = 210 swO u}W=t
8� 15 = 120 swU u}W=t
6� 20 = 120 sQ=yJ u}W=t
QO "CU= 2 xQ=tW u}W=t x@ jraDt xm CU= OOa 210 xv=RwQ O}rwD u=R}t QFm =OL

%R= Ow@ Oy=wN CQ=@a =yu}W=t Qo}O O}rwD Ow@tm u=R}t CQwY u}=

210� 150 = 60 pw= u}W=t
210� 120 = 90 swU u}W=t
210� 120 = 90 sQ=yJ u}W=t
%R= CU= CQ=@a OwW pO=aDt \N pm xm u}= |=Q@ =yu}W=t u}= |Q=mxi=[= u=R}t
60� 20 = 3 Ca=U pw= u}W=t

Ca=U QiY swO u}W=t
90� 15 = 6 Ca=U swU u}W=t
90� 20 = 4 5 Ca=U sQ=yJ u}W=t
Oy=wN OOa 210 xv=RwQ O}rwD pm xOWu}}aD |Q=mxi=[= u=R}t u}= =@ Ck}kL QO
60 |Q=mxi=[= Ca=U 3 =@ w xOQm O}rwD OOa 150 |O=a Ckw QO pw= u}W=t "Ow@
210 Ca=U 7 QO swO u}W=t "Ow@ Oy=wN OOa 210 O}rwD pm xm Ovm|t O}rwD OOa
u; O}rwD OOa 60 w l} xQ=tW u}W=t O}rwD u=R}t OOa 150 xm Ovm|t O}rwD OOa
u}W=t "Ovm|t O}rwD Ca=U 7 COt QO CU= xOW `tH xm |Q=mxi=[= Ckw QO =Q
7 QO xm Qo}O OOa 90 w xOQm O}rwD OOa 120 |O=a Ckw Ca=U 8 QO swU
|Q=mxi=[= Ckw Ca=U 6 QO Ow@ xOv=t|k=@ swO u}W=t |xQ}NP QO |O=a Ca=U
|O=a Ckw QO R}v 4 xQ=tW u}W=t "Ovm|t pkDvt sQ=yJ u}W=t x@ w xOQm p}tmD
Ca=U 4 5 Ckw QO w xDiQo ,=t}kDUt 3 xQ=tW u}W=t R= xm xOQm O}rwD OOa 120
CQwYx@ u=wD|t =Q Ov}=Qi u}= "Ovm|t p}tmD =Q xOWxQ}NP OOa 90 |Q=mxi=[=

"OQm xOy=Wt 1 pmW QO |t}UQD
'u; |R=UxQ}NP u=R}t w xi=[= Ckw QO u}W=t Qy O}rwD u=R}t 1 pmW QO
OwW|t xOy=Wt xm u=vJ "CU= xOWxO=O u=Wv |O=a Ckw QO O}rwD u=R}t R}v w
xHwD =@ x=oDUO Qy w xDi=} u=} QH =yu}W=t u}@ |O=a Ckw QO OL=w 150 O=OaD
XNWt V=|Q=mxi=[= u=R}t RwQ QO u; |Q=Q][= hkwD u=R}t w O}rwD C}iQ_ x@
xi=[= Ckw QO OL=w 90 w |O=a Ckw QO O}rwD OL=w 120 u=R}t ,=D}=yv "CU= xOW

"OwW|t GQ=N O}rwD \N |=yDv= R=

&xv=RwQ O}it u=tR pm %T
&RwQ QO s=i u}W=t hkwD u=tR u} QDW}@ %Rmi

&11�MS� OW=@ QDW}@ Ov=wD|tv |Q=Okt R= xm x}rw= |xv=RwQ |=[=kD %D
&MPS xOW|R} Qxt=vQ@ |}=yv O}rwD u=R}t %Dfi

"|}=yv CqwyHt =} s=i u}W=t |=Q@ |}=yv |xQ}NP %Sfmi

|O=yvW}B pOt |x�=Q= "3"2
hOy `@=D Q=Okt "CWwv u=wD|t =Q 4 =D 1 \@=wQ xOWh} QaD C=Lq]Y= x@ xHwD =@

%OvOQo|t u=}@ Q} R KQW x@ R}v xr�Ut |=yC}OwOLt w
min :S =

Xm

i=1 Smi (1)

S:to : Pmi(T �Rmi) + Smi � D (2)

Sfmi = Smi �min
i

(Smi) (3)

Dfi = D �min
i

(Smi) (4)

xDN=Uxt}v |=y|OwHwt |xQ}NP ẁtHt OwW|t Ea=@ 1 |x]@=Q QO hOy `@=D
|w=Ut =} QDnQR@ Ctqa 2 |x]@=Q QO "OwW xv}tm |Q=m |=yx=oDU}= |t=tD QO
xQ=tW |x]@=Q "OW=@ xv=RwQ |=[=kD |xR=Ov=x@ O}rwD u=R}t u} QDsm xm Ovm|t Q=@H=
|x]@=Q w "OwW QiY |]=}DL= |=yxQ}NP R= |m} pk=OL xm OR=U|t sRrt =Q =t 3

"Ovm|t x@U=Lt =Q xOW|R} Qxt=vQ@ |}=yv O}rwD u=R}t 4
u; =@ O}rwD OL=w xm CU= |DU=wNQO u=R}t u=ty x}rw= |xv=RwQ |=[=kD
w lW QO u; O}rwD u=mt= |O}rwD OL=w |=yC}OwOLt p}rOx@ |rw 'CUwQx@ wQ
|O}rwD u=R}t |}=yv O}rwD u=R}t |rw 'OW=@v O}rwDp@=k ,qt=m CU= umtt &CU= O}OQD

"OwW|t u}}aD w x@U=Lt =yC}OwOLt x@ xHwD =@ xm CU=

pw= |OOa p=Ft "3
%R= CU= CQ=@a Q_v OQwt |xr�Ut |=yxO=O

"CU= OOa 4 Cq;u}W=t O=OaD ��
xm 20 w 15 '30 '20 =@ CU= Q@=Q@ ?}DQDx@ Ca=U QO Cq;u}W=t C}iQ_ ��
CU= x=owro OQ=O =Q Ca=U QO O}rwD u=R}t u} QDsm xm swU u}W=t OyO|tu=Wv

"OQ=O =Q CaQU u} QDW}@ Ca=U QO O}rwD OL=w 30 =@ 2 xQ=tW u}W=t w
|v}@V}B =} xOt; V}B =yu}W=t u}= |=Q@ xm xv=RwQ |Q=Q][= C=ikwD QFm =OL ��
'swO u}W=t |=Q@ Ca=U 1 'pw= u}W=t |=Q@ Ca=U 0 5 R= CU= CQ=@a xOW
x]@=Q u}= QO "sQ=yJ u}W=t |=Q@ Ca=U 2 w swU u}W=t |=Q@ Ca=U QiY
,qFt |vqw] u=tR |y=oDUO 'u}W=t C=Q}taD xk@=U QO Qo = xm O=O K}[wD O}=@
sDU}U QO |vqw] u=tR u}= OvJQy� OwW hkwD Q=JO RwQ 2 |DL =} Ca=U 6
|R} Qxt=vQ@ �ji=� xQwO u=wD|t "�OwW|t O}rwD \N pm hkwD Ea=@ xDUw}B O}rwD
Q_v QO Ca=U 44 ,qFt |Qo}O OOa Qy �p=Ft u}= j@=]t� Ca=U 8 |=Hx@ =Q
l} pO=at Ca=U 44 w '|Q=mC@ wv l} pO=at xDa=UCWy |R} Qxt=vQ@ "CiQo

"CU= |Q=m |xDiy
"CU= xOW Qw_vt Ca=U 7 5 xv=RwQ OQmQ=m O}it u=tR ��

"OwW xDiQo Q_v QO OL=w 300 xv=RwQ |=[=kD u=R}t QFm =OL ��
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95
u=DU

tR�
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QW
C}
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=vY
|U

Ovyt

"xv=RwQ |Q=mxi=[= w |y=oQ=m u}@ |xQ}NP Q}O=kt uO=O u=Wv =@ pw= p=Ft O}rwD Ov}=Qi "1 pmW

S3 � 180
S4 � 180
Minimum Si = S2 = 90

%u}=Q@=v@
S1 = 150 S2 = 90 S3 = 180 S4 = 180
w xOQm ?=UL =Q |}=yv CqwyHt 'xO=O Q=Qk 3 |x]@=Q QO =Q xOWx@U=Lt |=yS

"s}vm|t x@U=Lt =Q |}=yv O}rwD u=R}t 4 |x]@=Q ltmx@
Sf1 = 150� 90 = 60
Sf2 = 90� 90 = 0
Sf3 = 180� 90 = 90
Sf4 = 180� 90 = 90
Dfi = 300� 90 = 210

swO |OOa p=Ft "4
M = 6 P1 = 100 P2 = 120 P3 = 80
P4 = 120 P5 = 90 P6 = 100 R1 = 0 5
R2 = 1 R3 = 1 R4 = 1 5 R5 = 1

=t CqwyHt w C=twrat xr�Ut u}= QO %|O=yvW}B pOt ltmx@ xr�Ut pL
%R= Ov=CQ=@a

%=yxO=O
P1 = 20 P2 = 30 P3 = 15
P4 = 20 t1 = 7 5 t2 = 7
t3 = 8 t4 = 6

%=@ CU= |w=Ut xv=RwQ OQmQ=m O}it u=tR xm t = T �Ri
T = 8 R1 = 0 5 R2 = 1
R3 = 0 R4 = 2

%x}rw= CqwyHt
Si i = 1; 2; 3; 4
min S = S1 + S2 + S3 + S4

S:to : 20(8�  5) + S1 � 300
30(8� 1) + S2 � 300
15(8� 8) + S3 � 300
20(8� 2) + S4 � 300
S1 � 150
S2 � 90

123



"""xH
wD=@

CN
=Uu

=}QH
QO|

q=m
Q=Ok

t|
R=Ux

v}y@M2 = 0 Ca=U
M3 = 280� 80 = 3 5 Ca=U
M4 = 60� 120 = 0 5 Ca=U
M5 = 210� 90 = 2 3 Ca=U
M6 = 240� 100 = 2 4 Ca=U
|=yOL=w QO ,qwtat �CU= xHwD OQwt xr=kt u}= QO xm � xDUw}B |O}rwD |=ysDU}U
|=yOL=w QO w 'x=oDUO 10 =D 6 u}@\UwDt |=yOL=w QO 'x=oDUO 5 =D 2 u}@lJwm
250 =@ |R=Up@=m C=Hv=NQ=m p=Ft u=wvax@ "CU= x=oDUO 20 OwOL QFm =OL nQR@
|=yx=oDUO R= jQ@ p@=m O}rwD |=Q@ 'CU= \UwDt `}=vY wRH xm |v=Uv= |wQ}v Qiv
|xOvvmO}rwD |xv=NQ=m =} 'Ovm|t xO=iDU= |Ov@xDU@ 'VmwQ '12xOvvmQB '?=D 'VWm
pwmU=@ |=yx=oDUO R= |Q=w}O |=y|W=m O}rwD |=Q@|v=Uv= |wQ}v Qiv 1200 =@|W=m
xQwm '|vR?=ar 'C} wmU}@ xQwm 'TQB '14l =N QOwB Orwt '13QD ?=}U; 'umWnvU

"CU= nQR@ `}=vY wRH xm Ovm|t xO=iDU= |Ov@xDU@ w |Ov@xHQO '?=ar
QO xr�Ut 8 pL G}=Dv 'p@k h=Qo =Q=B QO xOW O}k Cq;u}W=t O=OaD x@ xHwD =@
(m = 6�8�9�10�12)\UwDt w (m = 3�4�5)lJwm |=yxR=Ov=

"CU= xOW x�=Q= 1 pwOH QO �11 xNUv� wov}r Q=Ri=sQv \UwD

C=O=yvW}B w |Q}oxH}Dv "5
?wr]t |xR=Ov= u}}aD |=Q@ |]N |R} Qxt=vQ@ |R=Uxv}y@ pOt l} j}kLD u}= QO
|O}rwD |=ysDU}U QO Cq;u}W=t u}@ xQ}NP x=oDU}= Qy QOCN=U u=} QH QO |q=m
=yu}W=t |O}rwD C}iQ_ uOw@ u=Um} sOa w |Q=Q][= C=ikwD x@ xHwD =@ xDUw}B
xJv=vJ "Ot; CUO x@ pwyHt Q}O=kt u}= |OOa p=Ft 8 =@ w CiQo Q=Qk |UQQ@ OQwt
xHwD =@ u=wD|t OvyO s=Hv= |QDW}@ j}kLD xv}tR u}= QO Ovy=wN@ sQDLt u}kkLt
w OvyO|t X=YDN= OwN x@ CN=U u=} QH QO |=yq=m R= l} Qy xm |}=[i x@
=D OQm xi=[= xr�Ut x@ |Qo}O |=yC}OwOLt |Q=m x=oDU}= Qy u}@ OwHwt |=[i
\}Lt QO Qo = p�=Ut u}ty "OW=@ xOW xDiQo Q_v QO R}v OwHwt |=[i C}OwOLt

"OQm pL C}a]k sOa \}=QW QO =Q =yu; u=wD|t R}v OwW xDiQo Q_v QO |R=i

QmWD w Q}OkD
R=Q}W OL=w |tqU= O=R; x=oWv=O VywSB OL=w R= xm Ovv=O|t sRq OwN Q@ u}kkLt

"OvQw; ptax@ |v=OQOk w QmWD

R6 = 2 D = 1000 Sf =? Df =?

%pL
Minimize S = S1 + S2 + S3 + S4 + S5 + S6

S:to :

100 (8� 0 5) + S1 � 1000
120 (8� 1) + S2 � 1000
80 (8� 1) + S3 � 1000
120 (8� 1=5) + S4 � 1000
90 (8� 1) + S5 � 1000
100 (8� 2) + S6 � 1000

%u}=Q@=v@
S1 � 250
S2 � 160
S3 � 440
S4 � 220
S5 � 370
S6 � 400
Minimum S = S2 = 160
Sf1 = 250� 160 = 90 OL=w
Sf2 = 0
Sf3 = 440� 160 = 280 OL=w
Sf4 = 220� 160 = 60 OL=w
Sf5 = 370� 160 = 210 OL=w
Sf6 = 400� 160 = 240 OL=w
Dfi = 1000� 160 = 840 OL=w

%OwW|t x@U=Lt u}vJ RwQ QO |Q=mxi=[= u=tR u=R}t
M1 = 90� 100 = 0 9 Ca=U

=yCWwv=B
1. work in process (WIP)
2. constant work in process (CONWIP)
3. overlap
4. exible manufacturing system

5. computer integrated manufacturing
6. preventive maintenance
=Q VO}rwD Ov=wD|tv |Oa@ u}W=t |@=QN p}rO x@ u}W=t l} xm |v=tR %blocking "7
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796

0 548 52 106
850

10 95
3 10 000 0 54 25 105

0 463 46 100 30 100

1150
0 448 63 313

1400
14 140

4 20 000 0 250 20 150
1 383 173 423 11 125
0 979 127 377 8 130

836
0 000 0 364

1200
24 110

5 3
1 000 95 459 12 95
1 789 161 525 30 90
0 527 53 417 10 100
1 406 131 495 25 93

471

2 644 119 148

500

10 45

6 4
1 763 88 117 20 50
0 108 6 35 15 60
1 055 58 87 29 55
0 000 0 29 38 64
0 059 120 149 12 45

645

0 000 0 855

1500

25 85

8 5

4 053 223 1078 20 55
2 647 164 1020 15 62
5 092 255 1110 12 50
1 130 82 938 18 73
1 542 106 962 12 69
0 407 33 888 21 80
0 861 65 920 16 75

394

5 256 158 764

1000

7 30

9 6

3 445 121 726 11 35
2 104 84 690 15 40
1 093 49 655 20 45
6 161 173 778 5 28
0 000 0 606 7 50
0 703 33 639 19 47
2 639 100 706 16 38
1 452 61 667 4 42

1029

1 523 168 938

1800

10 110

10 7

2 135 224 995 20 105
0 450 56 827 13 125
0 000 0 771 5 130
2 629 260 1031 14 99
0 433 54 825 8 124
3 250 309 1080 25 95
2 492 249 1020 12 100
2 146 223 994 15 104
0 743 89 860 10 120

1246

0 654 98 803

1950

21 150

12 8

0 336 52 757 18 155
0 916 136 840 30 148
1 214 170 874 19 140
0 757 110 814 10 145
0 201 31 736 13 156
0 201 32 737 25 160
0 000 0 704 7 158
1 022 145 850 15 142
1 294 180 884 20 139
0 723 105 809 8 145
0 837 126 830 32 150

125



"""xH
wD=@

CN
=Uu

=}QH
QO|

q=m
Q=Ok

t|
R=Ux

v}y@9. assumptions
10. master production scheduling (MPS)
11. master scheduling
12. �ller
13. ball mill
14. spray dryer
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