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(Qi � YMmi) (3)X
i2I

YMmi = N(m)8m 2M (4)

0 �X
i2I

YMmi � 28m 2M (5)
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2 �RMMij � sign(Qi) � X
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Qw]x@ �u=oOvvmu}t-=D� |rY= <=[a= Vv=O K]U uOv=UQ QFm =OL x@ w |Q=mty
R= xO=iDU= =@ <=[a= u}@ j}kO \@=wQ |@Uv C}ty= x@ xar=]t u}= "Ow@ u=tRsy
'=yCQ=yt� =yC}r@=k 'u=@}DWB s}D '�|R=i G=DvDU= w |YYND x=oQ=m � |R=i j]vt
u}vJty "CN=OQB VQ=iU X}YND w C}iQ_ '�|oDU}=W =} 'Vv=O 'XYND
CkOx@ |R=i G=DvDU= w |YYND x=oQ=m R= xO=iDU= =@ =Q s}D <=[a= u}@ \@=wQ
O=yvW}B |=Q@ |a=tDH= xm@W p}rLD C} RmQt |=yQ=}at R= u}vJty "CiQo Q_v QO
|=Q@ xOW C} wkD uwr}UB= C}OwOLt VwQ R= =t "OW xO=iDU= s}D �|=y�Q@yQ
xO=iDU= j}kO |=ypLx=Q =@ lJwm T=}kt QO p�=Ut pL w pOt |HvUQ=@Da=
|=Q@ 'p=m}DB=wQDmr= u}@ QwO |ak=w |=yxO=O |OOa xar=]t =@ OQm} wQ u}= "s}OQm
X}YND w O=tDa= p@=k u=oOvvmu}t-=D R= |=xm@W ?=NDv= w |L=Q] w |R=Us}D
=Q xv}y@ s}D w xm@W CkOx@ OQm} wQ u}= xm O=O u=Wv G}=Dv "OW |@=} RQ= VQ=iU
C} RmQt |=yQ=}at `=wv= =@ =Q s}D �u=�Q@yQ w xOQm ?=NDv= C=[wQit |t=tD Q_v R=

"Ovm|t O=yvW}B
|Q=mty O=[Dt h=Oy= u=tRsy Qw]x@ xm Ow@ |OQm} wQ O=yvW}B 'xr=kt u}= hOy
xwqa "Ovm |UQQ@ =Q u=oOvvmu}t-=D R= |=xm@W u=v}t]= C}r@=k w u=oOvvmu}t-=D u}@
s}D Q@yQ w xOwtv x@U=Lt |rY= <=[a= |=Q@ =Q ?U=vt |Q}ou=@}DWB pOt 'u}= Q@

u=oOvvmu}t-=D =yvD 'OQm} wQ |=QH= R= p@k 'u=Q}os}tYD Q_v T=U= Q@ "CU= xOW
?=NDv= '\@=wQ T=U= Q@ =} w |r@k |=yxSwQB QO xk@=U w CmQ=Wt u} QDW}@ =@
R= w xOw@ \@=wQ w xk@=U T=U=Q@ u=oOvvmu}t-=D ?=NDv= Qo}O CQ=@ax@ "OvOW|t
|=QH= =@ "CU= xOWv xO=iDU= u=oOvvmu}t-=D ?=NDv= |=Q@ |tm w |tra VwQ
?=NDv= |O=yvW}B OQm} wQ C=[wQit x@ xHwD =@ OwHwt u=oOvvmu}t-=D u} QDy@ 'pOt
=} pwYLt ẁv Qy |=Q@ pOt |Q}PB h=]av= R}v w G}=Dv x@ xHwD =@ "OvOW
pOt w OQm} wQ u}= R= OvDiQo s}tYD u=Q}Ot w u=oOvQ}os}tYD 'QqwS=t CtON
G}=Dv R= |NQ@ u}vJty "Ovvm xO=iDU= Qo}O CqwYLt w |L=Q] |=yxSwQB QO
u}t-=D ?=NDv= x@ u=wD|t xm Ow@ xOvvm u}t-=D ?=NDv= QO u=oQ@N Q_v =@ j@]vt 'pOt
'Q@yQ u=wvax@ |=xOvvmu}t-=D q@k u}vJty "OQm xQ=W= xORv=B w l} xQ=tW xOvvm
O=yvW}B w "O}OQo|tv ?=NDv= u=oOvvmu}t-=D |rY= xOvvmu}t-=D w xOvvm nvy=ty
xDWPo QO &Qo}O |wU R= "CiQo =Qk u=Q}Ot O}}=D OQwt 'Q@yQ |xOvvmu}t-=D u}}aD
"Ow@ xOW |Q=}U@ CqmWt x@ QHvt ?U=vt |tra |=yVwQ R= xO=iDU= sOa
R= GwQN w `kwtx@ p} wLD sOa Ovv=t |r@k |=yxSwQB Cq=mW= ?}DQD u}= x@
u} QDy@ w Ci=} Vy=m 'Q@Dat=v xOvvmu}t-=D ?=NDv= p}rO x@ xSwQB pw] QO xSwQB
|Q=mty w xv} Ry Q@ |rta Q}F-=D pOt G}=Dv p}rLDwx} RHD "OW ?=NDv= R}v u=Q@yQ
|O=yvWBB OQm} wQ G}=Dv xU}=kt R= TB CmQW C} Q}Ot 'u}vJty "CW=O CmQW
'O}OQo|t s=Hv= u=oQ@N w u=Q}Ot Q_v T=U=Q@ ?=NDv= =DOta xm OwHwt `[w w
xOW xQ=W= ha[ \=kv R= |m} "CW=O =Q OQm} wQ |Q=Ri=sQv |L=Q] CU=wNQO
"Ow@ pOt G}=Dv Q}UiD w pL QO XYND R}v w O=} R |=yxO=O x@ R=}v C} Q}Ot \UwD
Q=Qk C} Q}Ot p=@kDU= OQwt R}v u=oOvvmu}t-=D |=yCQ=yt w |Q=mty j@=wU |Qw;`tH
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"pOt |Q=PoO=tv "5 pwOH
=yT}Ov=

�xOvvmu}t-=D� |R=Us}D |=yORt=v I 2 f1; 2; ; ig = is U es I

pwYLt |=ypwS=t M 2 f1; 2;mg M

u=} QDWt C 2 f1; 2; ; cg C

=yCQ=yt S 2 f1; 2; ; sg S

=yQDt=Q=B
j w i xOvvmu}t-=D CiH Qy u}@ x]@=Q uRw Positive Gij

&m pwS=t Qy |=Q@ |rY= u=oOvvmu}t-=D O=OaD Positive integer Nm

&�m pwS=t |=Q@ c |QDWt R=}vOQwt VQ=iU =} =[=kD� C}iQ_ Positive integer Omc

&m pwS=t |=Q@ i xOvvmu}t-=D Qy OwHwt C}iQ_ Positive integer Capmi

|rY= u=oOvvmu}t-=D |=Q@ CQ=yt O=OaD pk=OL Positive Kss

&CU= QiY CQwY u}= Q}e QO 'CU= 1 OW=@ xDW=O =Q s OwHwt CQ=yt i xOvvmu}t-=D Qo = Binary Sasi

&CU= QiY CQwY u}= Q}e QO w OW=@ R=}v OQwt m pwS=t |=Q@ s CQ=yt Qo = CU= 1 Q@=Q@ Binary Psms

&O < sksi � 5 i xOvvmu}t-=D |=Q@ s CQ=yt K]U Integer Sksi

m pwS=t Qy |=Q@ |rY= u=oOvvmu}t-=D u=wva x@ R=}vOQwt u=oOvvmu}t-=D O=OaD Positive integer Nm

i xOvvmu}t-=D uOw@ O=tDa= p@=k p=tDL=
O � qi � 1 Qi

"CU= u=v}t]= p@=k w O=tDa= p@=k xOvvmu}t-=D OW=@ 1 Qo =
"CU= O=tDa= p@=k Q}e xOvvmu}t-=D OW=@ 0 Qo =

"CU= i xOvvmu}t-=D uOw@O=tDa= p@=k xHQO OW=@ 1 w 0 u}@ Qo =

If0 < qi � 1 1 Sign(qi)
Ifqi = 0 0

=yQ}eDt
"?NDvt u=@}DWB w |rY= u=oOvvmu}t-=D O=OaD w xawtHt Y i = ymmi+ ybmi Y i10
u=@}DWB xm@W =} |rY= xOvvmu}t-=D |=Q@ i xOvvmu}t-=D Qo = Positiveinteger

Otherwise "CU= QiY =@ Q@=Q@ CQwY u}= Q}e QO w l} =@ Q@=Q@ 'OwW ?=NDv=
Otherwise "CU= 1 Q@=Q@ OW=@ xDW=O OwHw |rY= `=wv= =@ xOvvmu}t-=D wO u}@ |=x]@=Q Qo =

Binary RMmij10

"Otherwise OwW ?=NDv= |rY= u=oOvvmu}t-=D u=wva x@ m pwS=t |=Q@ i xOvvmu}t-=D Qo = Binary YMmi10
"Otherwise OwW ?=NDv= u=@}DWB u=oOvvmu}t-=D u=wva x@ m pwS=t |=Q@ i xOvvmu}t-=D Qo = Binary Y Bmi10

Otherwise "CU= 1 Q@=Q@ OW=@ xDW=O OwHw u=@}DWB xOvvmu}t-=D w[a l} w |rY= xOvvmu}t-=D w[a l} u}@ |=x]@=Q Qo = Binary RMbij10

"OtherwiseCU= 1 Q@=Q@ OW=@ xDW=O OwHw u=@}DWB xOvvmu}t-=D wO u}@ |=x]@=Q Qo = Binary Rbbij10

m pwS=t |=Q@ i |rY= xOvvmu}t-=D C}iQ_ syU Positive SYMmi

m pwS=t |=Q@ i u=@}DWB xOvvmu}t-=D C}iQ_ syU Positive SYBmi

"OyO|t u=Wv =Q i |rY= xOvvmu}t-=D x@ xDi=}X}YND m pwS=t VQ=iU Q=Okt Aymmi Positive AYMmi

"OyO|t u=Wv =Q i u=@}DWB xOvvmu}t-=D x@ xDi=}X}YND m pwS=t VQ=iU Q=Okt Aybmi Positive AYBmi

u}vJty "Ov=Hvo pOt QO u=wD|t R}v =Q pwYLt |=ysDU}UQ} R w =ypwS=t xv}y@
=Q pm xv} Ry w |L=Q] pL=Qt 'u=tR Ovv=t |Qo}O |=yQDt=Q=B w =yQ}eDt u=wD|t
j}kO |=ysD} Qwor= R= xO=iDU= 'CU= NP-HARD xr�Ut uwJ "CiQo Q_v QO
O=yvW}B |Q=mD@==Qi |=ysD} Qwor= w RQOv@ x} RHD w Sv=Qo q |R=UO=R; uwJty Qo}O
xDU@ xkrL |rwYLtOvJ |=xQwOOvJ u}t-=D xQ}HvR xr�Ut l} |R=UpOt "OwW|t

"OwW|t O=yvW}B R}v

l} QF-wt Qw]x@ Ov=wD|t xOWx�=Q= pOt xm OQm O}�=D |@ QHD G}=Dv "OyO O=yvW}B =Q
|m} "OyO X}YND =Q xv}y@ VQ=iU w Ovm |L=Q] O=tDa=p@=k xOvvmu}t-=D xm@W
w FIS 'u=v}t]= C}r@=k 'xOvvmu}t-=D xm@W u=tRsy uDiQo Q_v QO =t pOt |=}=Rt R=

"CU= |R=Us}D QO SNA

R= xO=iDU= w |@}mQD |=yVwQ w |R=i |=yxO=O R= xO=iDU= |D; C=ar=]t QO
O=OaD |SD=QDU= "OW=@ QF-wt Ov=wD|t R}v <=[a= ?=NDv= V}B |=Q@ 11 MADM
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1. Team Formation (TF)
2. Multi-Criteria Decision-Making (MCDM)
3. Fuzzy Inferrence System (FIS)
4. Social Network Analysis (SNA)
5. Multi-Objective Stochastic Mixed-Integer Nonlinear Program-

ming ( MOSMINLP)
6. Mixed Integer Linear Programming (MILP)
7. Fuzzy Analytic Hierarchy Process (FAHP)
8. Myers-Briggs Type Indicator (MBTI)
9. Multiple Objective Particle Swarm Optimization (MOPSO)
10. Design Structure Matrix (DSM)
11. Multiple-Attribute Decision-Making (MADM)
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