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�v+
j = maxifvij3g
i = 1; 2; :::;m & j = 1; 2; :::; n
u}twU w u}rw= |xOvyOu=Wv ?}DQDx@ vij3 w vij1 QDt=Q=B wO QO 3 w 1 T}Ov=

"CU= |FrFt |R=i OOa l} QO OwHwt OOa
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YD
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vmD

OQ@Q
=m"C}r=ai Qy x@ =yQ=}at Q}O=kt X}YND "4 pwOH

C}i}m lU} Q xv} Ry u=tR C}r=ai s=v
�1 2 3� sm ,=D@Uv �1500 2000 2500� �4 7 10� 1�2
�3 4 5� sm ,=D@Uv �500 1000 1500� �3 6 9� 1�3
�2 3 4� \UwDt �200 700 1200� �2 4 6� 1�4
�3 4 5� \UwDt �200 700 1200� �3 5 7� 2�5
�3 4 5� \UwDt �1500 2000 2500� �3 4 5� 3�5
�2 3 6� sm ,=D@Uv �5500 6000 6500� �2 3 4� 4�6
�2 3 4� sm ,=D@Uv �1500 2000 2500� �8 10 12� 8�9
�4 3 5� sm ,=D@Uv �1500 2000 2500� �2 4 6� 3�6
�2 3 4� O=} R ,=D@Uv �700 1200 1700� �5 8 11� 5�7
�3 4 5� \UwDt �1000 1500 2000� �4 5 6� 4�8
�2 3 4� O=} R ,=D@Uv �900 2000 2500� �3 6 9� 6�10
�3 4 5� O=} R ,=D@Uv �3500 4000 4500� �3 5 7� 7�10
�1 2 3� O=} R ,=D@Uv �2500 3000 3500� �4 5 6� 9�10

"|tm Q}O=kt x@ |tqm |=yQ}eDt p}O@D "5 pwOH
�5 7 9� �5 7 9� �7 9 9� �7 9 9� =yXN=W uRw

C}i}m lU} Q xv} Ry u=tR =yXN=W
=yC}r=ai

�1 2 3� �1 3 5� �1500 2000 2500� �4 7 10� 1�2
�3 4 5� �1 3 5� �500 1000 1500� �3 6 9� 1�3
�2 3 4� �3 5 7� �200 700 1200� �2 4 6� 1�4
�3 4 5� �3 5 7� �200 700 1200� �3 5 7� 2�5
�3 4 5� �3 5 7� �1500 2000 2500� �3 4 5� 3�5
�2 3 4� �1 3 5� �5500 6000 6500� �2 3 4� 4�6
�2 3 4� �1 3 5� �1500 2000 2500� �8 10 12� 8�9
�4 3 5� �1 3 5� �1500 2000 2500� �2 4 6� 3�6
�2 3 4� �5 7 9� �700 1200 1700� �5 8 11� 5�7
�3 4 5� �3 5 7� �1000 1500 2000� �4 5 6� 4�8
�2 3 4� �5 7 9� �900 2000 2500� �3 6 9� 6�10
�3 4 5� �5 7 9� �3500 4000 4500� �3 5 7� 7�10
�1 2 3� �5 7 9� �2500 3000 3500� �4 5 6� 9�10

u} R=e; C}r=ai R= xm OvQ=O Q=Qk xSwQB R= |}=yQ}Ut QO xm |}=yC}r=ai u}}aD "3
=yQ=}at Q}O=kt X}YND R}v w 'OvwW|t sDN u; |v=}=B C}r=ai x@ w ẁQW xSwQB

"�4 pwOH� xOvQ}os}tYD Q_v R= =yC}r=ai R= l} Qy x@
"�5 pwOH� |tqm |=yQ}eDt |=Q@ |tm Q}O=kt u}}aD "4

R= xm |}=yQ}Ut |=Q@ |FrFt |R=i O=Oa= `tH j} Q] R= =yQ=}at Q}O=kt u}}aD "5
p}mWD R}v w 'OwW|t sDN u; |v=}=B C}r=ai x@ w ẁQW xSwQB u} R=e; C}r=ai

"�6 pwOH� |Q}os}tYD T} QD=t

"|O=yvW}B sD} Qwor= |WOQo Q=Owtv "1 pmW

"xSwQB |R=}vV}B |xm@W "2 pmW

"Q=}at Qy C}ty= =@ Q_=vDt |tqm Q}eDt "3 pwOH
Q=}at xDi=} X}YND |tqm Q}eDt
u=tR q=@ |r}N
xv} Ry q=@ |r}N
lU} Q q=@
C}i}m q=@
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wYk
tw

|Q=
Paro

xv=L
Qi "|Q}os}tYD T} QD=t "6 pwOH

�5 7 9� �5 7 9� �7 9 9� �7 9 9� =yXN=W uRw

C}i}m lU} Q xv} Ry u=tR =yXN=W
=yQ}Ut

�9 13 17� �14 22 30� �5900 7900 9900� �15 25 35� 1�2�5�7�10
�8 11 14� �7 13 19� �2900 5000 6500� �8 16 24� 1�3�6�10
�11 15 19� �14 22 30� �6200 8200 10200� �14 23 32� 1�3�5�7�10
�6 9 12� �9 15 21� �6600 8700 10200� �7 13 19� 1�4�6�10
�8 12 16� �12 20 28� �5200 7200 9200� �18 24 30� 1�4�8�9�10

"T=}kt|@ |Q}os}tYD T} QD=t "7 pwOH
�5 7 9� �5 7 9� �7 9 9� �7 9 9� =yXN=W uRw

C}i}m lU} Q xv} Ry u=tR =yXN=W
=yQ}Ut

�0 47 0 68 0 89� �0 23 0 32 0 5� �0 29 0 37 0 49� �0 2 0 28 0 47� 1�2�5�7�10
�0 42 0 58 0 74� �0 37 0 54 1� �0 45 0 58 1� �0 29 0 44 0 88� 1�3�6�10

�0 58 0 79 1� �0 23 0 32 0 5� �0 28 0 35 0 47� �0 22 0 3 0 5� 1�3�5�7�10
�0 32 0 47 0 63� �0 33 0 47 0 78� �0 28 0 33 0 44� �0 37 0 54 1� 1�4�6�10
�0 42 0 63 0 84� �0 25 0 35 0 58� �0 32 0 4 0 56� �0 23 0 29 0 39� 1�4�8�9�10

"uwRwt T=}kt|@ T} QD=t "8 pwOH

C}i}m lU} Q xv} Ry u=tR =yXN=W
=yQ}Ut

�2 35 4 76 8 01� �1 15 2 24 4 5� �2 03 3 33 4 41� �1 4 2 52 4 23� 1�2�5�7�10
�2 1 4 06 6 66� �1 85 3 78 9� �3 15 5 22 9� �2 03 3 96 7 92� 1�3�6�10

�2 9 5 53 9� �1 15 2 24 4 5� �1 96 3 15 4 23� �1 54 2 7 4 5� 1�3�5�7�10
�1 6 3 29 5 67� �1 65 3 29 7 02� �1 96 2 97 3 96� �2 59 4 86 9� 1�4�6�10
�2 1 4 41 7 56� �1 25 2 45 5 22� �2 24 3 6 5 04� �1 61 2 61 3 51� 1�4�8�9�10

"Q=}at Qy x@ xHwD =@ C@Ft p;xO}= R= xv} Ro Qy |xrY=i u=R}t "9 pwOH

C}i}m lU} Q xv} Ry u=tR =yXN=W
xrY=i

4 59 6 52 5 83 6 39 d(A1; A+)

5 08 5 11 4 02 5 32 d(A2; A+)

4 05 6 52 5 96 6 21 d(A3; A+)

5 73 5 49 6 09 4 41 d(A4; A+)

4 85 6 25 5 49 6 47 d(A5; A+)

x@ xHwD =@ T} QD=t u}= |R=UT=}kt|@ "|Q}os}tYD T} QD=t |R=UT=}kt|@ "6
OwW|t x@U=Lt 2 w 1\@=wQ |Q}oQ=m x@ =@ =yQ=}at uOw@ |}xv} Ry =} OwU |x@vH

"�7 pwOH�
|Q}os}tYDT} QD=t ?Q[ R=T} QD=t u}= "uwRwt T=}kt|@T} QD=t |x@U=Lt "7

"�8 pwOH� O};|t CUO x@ =yXN=W u=Rw= QO xOWT=}kt|@
"|ivt p;xO}= pL x=Q w C@Ft p;xO}= pL x=Q u}}aD "8

A+ = f(9 9 9); (9 9 9); (9 9 9); (9 9 9)g
A� = f(1 4; 1 4; 1 4); (1 96; 1 96; 1 96); (1 15; 1 15; 1 15);

(1 6; 1 6; 1 6)g
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=m|=Q=O 1�3�6�10 Q}Ut p;xO}= pL x=Q x@ xv} Ro Qy |m}ORv u=R}t |xOy=Wt w

|v=QL@ ^=Lrx@ 1�4�6�10 Q}Ut 'u; R= TB w CU= Q}Ut C}v=QL@ u} QDW}@
|v=QL@ Q}Ut u}= ?=NDv= QO xm CW=O xHwD O}=@ "OQ=O Q=Qk swO |x@DQ QO uOw@
"CU= xOW xO=iDU= R}v C}i}m w lU} Q 'xv} Ry pt=a 3 R= u=tR pt=a Q@ xwqa
's}yO Q=Qk Q_v Ot |v=QL@ Q}Ut ?=NDv= QO =Q u=tR pt=a =yvD s}y=wN@ xJv=vJ
QO 1�4�8�9�10 Q}Ut w pw= C} wrw= QO 1�2�5�7�10 Q}Ut p=Ft u}= QO
Q=Qk Q}Ut u; QO OwHwt |=yC}r=ai s=Hv= u=tR u} QDW}@ ^=Lrx@ swO C} wrw=

"OvQ=O

|Q}oxH}Dv "6
l} *|v=QL@ Q}Ut u}}aD QO xDiQoCQwY C=ar=]t uDiQo Q_v QO =@ Q=DWwv u}= QO
C}ak=w x@ xm OwW x�=Q= |tD} Qwor= OwHwt |=yVwQ R= xO=iDU= =@ xOW |aU 'xSwQB
uOw@v|a]k x@ xHwD =@ `k=w QO "Ovm x@U=Lt QDj}kO =Q Q}Ut C}v=QL@ w OW=@ QDl}ORv
K]U xU uDiQo Q_v QO =@ w |R=i O=Oa= xawtHt R= xO=iDU= =@ 'C=aq]= R= |Q=}U@
?=NDv= QO 'xSwQB C} Q}Ot OQ=Ov=DU= |xv=o9 |=yK]U R= C}i}m w lU} Q 'xv} Ry
"CU= xOW xO=O C}ty= R}v jwi XN=W xU x@ u=tR Q=}at Q@ xwqa |v=QL@ Q}Ut
C}ty= u=R}t w =yC}r=ai R= s=Om Qy x@ |QD`t=H x=ov sD} Qwor= u}= QO `k=w QO
=@ w Ow@ Oy=wN QDj}kO |R} Qxt=vQ@ OW=@ QDpt=m CN=vW u}= xJQy "OwW|t =yu;
=Q xSwQB u=wD|t xOW xO=O X=YDN= |xv} Ry w |R} Qxt=vQ@ x@ C@Uv |QDsm h=QLv=
|Q}os}tYD |=yVwQ R= xO=iDU= w QD=Q=m |=yVwQ OQ@ Q=m "Ov=UQ u=}=B x@ C}kiwt =@
|D; C=k}kLD u=wvax@ |R=i \}Lt QO xSwQB l} |v=QL@ Q}Ut ?=NDv= QO |ywQo

"OwW|t |iQat

"Q=}at Qy x@ xHwD =@ |ivt p;xO}= R= xv} Ro Qy |xrY=i u=R}t "10 pwOH
C}i}m lU} Q xv} Ry u=tR =yXN=W

xrY=i
4 15 3 05 1 62 1 76 d(A1; A�)

3 26 4 8 4 53 4 06 d(A2; A�)

4 9 2 03 1 48 1 94 d(A3; A�)

2 54 3 62 1 29 4 87 d(A4; A�)

3 82 2 47 2 02 1 41 d(A5; A�)

"|@Uv |m}ORv u=R}t "11 pwOH
CLi d+

i + d�i d�i d+
i =yQ}Ut

0 3120 33 91 10 58 23 33 1�2�5�7�10
0 4601 36 19 16 65 19 56 1�3�6�10
0 3128 33 09 10 35 22 74 1�3�5�7�10
0 3620 34 05 12 33 21 72 1�4�6�10
0 2962 32 79 9 71 23 07 1�4�8�9�10

w 9 pw=OH� |ivt w C@Ft |=yp;xO}= =D xv} Ro Qy |xrY=i u=R}t |x@U=Lt "9
"�10

x@ =yxv} Ro |@Uv |m}ORv u=R}t "p;xO}= pLx=Q x@ =yxv} Ro |@Uv |m}ORv u}}aD "10
"CU= xOW xO=O u=Wv 11 pwOH QO p;xO}= pL x=Q

|Ov@x@DQ QO OW=@ xDW=O |QDnQR@ CL Q=Okt xm |}xv} Ro Qy "=yxv} Ro |Ov@x@DQ "11
10 pwOH QO xOW s=Hv= C=@U=Lt x@ xHwD =@ "OQ=O Q=Qk |QDq=@ K]U QO =yxv} Ro

CWwv=B
1. critical path (CP)
2. technique for order preference by similarity to ideal solution|v=tR Q_v R= =yC}r=ai u}@ \@=wQ |vat x@ =yC}r=ai R= |}xm@W QO |R=}vV}B \@=wQ "3
ẁQW B C}r=ai A C}r=ai s=tD= =@ "1 % ẁv 4 x@ |R=}vV}B \@=wQ u}= xm OW=@|t

start� OwW|t ẁQW B C}r=ai A C}r=ai ẁQW =@ "2 &��nish to start� OwW|t
&�start to start� OwW|t ẁQW R}v B C}r=ai 'A C}r=ai ẁQW =@ "3 &�to �nish

|Ov@s}UkD & ��nish to �nish� O@=}|t s=tD= R}vB C}r=ai A C}r=ai s=tD= =@ "4
"OvOW

4. project management body of knowledge (PMBOK)
5. fuzzy multi attribute decision making (FMADM)
6. program evaluation and review technique
7. ranking function
8. Defuzzi�cation
9. multi criteria decision making
10. linguistic variables
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