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set i /i1*i17/
    j /j1*j3/;
alias(i,s,p);
parameters wi(i) important weights of technical requirements
/i1 0.069,i2 0.054,i3 0.049,i4 0.079,i5 0.073,i6 0.058,i7 0.038,i8 0.038,
i9 0.065,i10 0.067,i11 0.064,i12 0.079,i13 0.06,i14 0.043,i15 0.071,i16 0.046,
i17 0.049/
table      cji(j,i) actual cost of each technical requirements
          i1   i2   i3   i4     i5   i6   i7   i8   i9     i10  i11   i12 i13  i14  i15  i16 i17
j1       0.3 0.5 0.5 0.35 0.2 0.2 0.3 0.3 0.25 0.35 0.35 1    0.4  0.4  0.2  1    0.3
j2       1.2 2    2    1.4   0.8 0.8 1.2 1.2 1      1.4   1.4   4    1.6  1.6  0.8  4    1.2
j3       3   4.5  4.5 3      2   2     3    3    2.5   3      3      10  3.5  3.5  2     10  3;
free variable z,z1,z2;
positive variable xi(i),hji(j,i),l,dp1,dp2,dn1,dn2;
binary variable yji(j,i),uj(j);
equation of,cons1,cons2,cons3,cons4,cons5,cons6,cons7(j,i),cons8(j,i),cons9(j,i),
         cons10(s,p),cons11(i),cons12,cons13,cons14,cons15,cons16,cons17,cons18,
         cons19,cons20,cons21,cons22,cons23,cons24,cons25,cons26,cons27,cons28,
         cons29,cons30,cons31,cons32,cons33,cons34,cons35,cons36,cons37,cons38,
         cons39,cons40,cons41,cons42,cons43,cons44,cons45,cons46,cons47,cons48,
         cons49,cons50,cons51,cons52,cons53,cons54,cons55,cons56,cons57,cons58,
         cons59,cons60,cons61,cons62,cons63,cons64,cons65,cons66,cons67,cons68,
         cons69,cons70,cons71,cons72,cons73,cons74(i),cons75(i),cons76,cons77;
of                          .. z =e= l;
cons1                       .. z1 =e= sum((j,i),wi(i)*hji(j,i));
cons2                       .. z2 =e= sum((j,i),cji(j,i)*hji(j,i));
cons3                       .. 2.778*z1+dn1-dp1 =e= 1;
cons4                       .. -0.206*z2+dn2-dp2 =e= 0;
cons5                       .. l =g= dn1;
cons6                       .. l =g= dp2;
cons7(j,i)                  .. hji(j,i) =l= xi(i);
cons8(j,i)                  .. hji(j,i) =l= 10000*yji(j,i);
cons9(j,i)                  .. hji(j,i) =g= xi(i)-10000*(1-yji(j,i));
cons10(s,p) $(wi(s)>wi(p))  .. wi(s)*xi(s)-wi(p)*xi(p) =g= 0;
cons11(i)                   .. xi(i) =e= (1/3)*(yji('j1',i)+2*yji('j2',i)+3*yji('j3',i));
cons12                      .. sum((j,i),cji(j,i)*hji(j,i)) =l= 5;
cons13                      .. yji('j1','i5')-yji('j1','i9') =g= -10000*uj('j1');
cons14                      .. yji('j2','i5')-yji('j2','i9') =g= -10000*uj('j2');
cons15                      .. yji('j3','i5')-yji('j3','i9') =g= -10000*uj('j3');
cons16                      .. yji('j1','i5')-yji('j1','i4') =g= -10000*uj('j1');
cons17                      .. yji('j2','i5')-yji('j2','i4') =g= -10000*uj('j2');
cons18                      .. yji('j3','i5')-yji('j3','i4') =g= -10000*uj('j3');
cons19                      .. yji('j1','i5')-yji('j1','i1') =g= -10000*uj('j1');
cons20                      .. yji('j2','i5')-yji('j2','i1') =g= -10000*uj('j2');
cons21                      .. yji('j3','i5')-yji('j3','i1') =g= -10000*uj('j3');
cons22                      .. yji('j1','i5')-yji('j1','i14') =g= -10000*uj('j1');
cons23                      .. yji('j2','i5')-yji('j2','i14') =g= -10000*uj('j2');
cons24                      .. yji('j3','i5')-yji('j3','i14') =g= -10000*uj('j3');
cons25                      .. yji('j1','i5')-yji('j1','i17') =g= -10000*uj('j1');
cons26                      .. yji('j2','i5')-yji('j2','i17') =g= -10000*uj('j2');
cons27                      .. yji('j3','i5')-yji('j3','i17') =g= -10000*uj('j3');
cons28                      .. yji('j1','i5')-yji('j1','i7') =g= -10000*uj('j1');
cons29                      .. yji('j2','i5')-yji('j2','i7') =g= -10000*uj('j2');
cons30                      .. yji('j3','i5')-yji('j3','i7') =g= -10000*uj('j3');
cons31                      .. yji('j1','i5')-yji('j1','i8') =g= -10000*uj('j1');
cons32                      .. yji('j2','i5')-yji('j2','i8') =g= -10000*uj('j2');
cons33                      .. yji('j3','i5')-yji('j3','i8') =g= -10000*uj('j3');
cons34                      .. yji('j1','i10')-yji('j1','i4') =g= -10000*uj('j1');
cons35                      .. yji('j2','i10')-yji('j2','i4') =g= -10000*uj('j2');
cons36                      .. yji('j3','i10')-yji('j3','i4') =g= -10000*uj('j3');
cons37                      .. yji('j1','i10')-yji('j1','i1') =g= -10000*uj('j1');
cons38                      .. yji('j2','i10')-yji('j2','i1') =g= -10000*uj('j2');
cons39                      .. yji('j3','i10')-yji('j3','i1') =g= -10000*uj('j3');
cons40                      .. yji('j1','i10')-yji('j1','i13') =g= -10000*uj('j1');
cons41                      .. yji('j2','i10')-yji('j2','i13') =g= -10000*uj('j2');
cons42                      .. yji('j3','i10')-yji('j3','i13') =g= -10000*uj('j3');
cons43                      .. yji('j1','i10')-yji('j1','i11') =g= -10000*uj('j1');
cons44                      .. yji('j2','i10')-yji('j2','i11') =g= -10000*uj('j2');
cons45                      .. yji('j3','i10')-yji('j3','i11') =g= -10000*uj('j3');
cons46                      .. yji('j1','i10')-yji('j1','i14') =g= -10000*uj('j1');
cons47                      .. yji('j2','i10')-yji('j2','i14') =g= -10000*uj('j2');
cons48                      .. yji('j3','i10')-yji('j3','i14') =g= -10000*uj('j3');
cons49                      .. yji('j1','i10')-yji('j1','i7') =g= -10000*uj('j1');
cons50                      .. yji('j2','i10')-yji('j2','i7') =g= -10000*uj('j2');
cons51                      .. yji('j3','i10')-yji('j3','i7') =g= -10000*uj('j3');
cons52                      .. yji('j1','i10')-yji('j1','i8') =g= -10000*uj('j1');
cons53                      .. yji('j2','i10')-yji('j2','i8') =g= -10000*uj('j2');
cons54                      .. yji('j3','i10')-yji('j3','i8') =g= -10000*uj('j3');
cons55                      .. yji('j1','i2')-yji('j1','i3') =g= -10000*uj('j1');
cons56                      .. yji('j2','i2')-yji('j2','i3') =g= -10000*uj('j2');
cons57                      .. yji('j3','i2')-yji('j3','i3') =g= -10000*uj('j3');
cons58                      .. yji('j1','i2')-yji('j1','i6') =g= -10000*uj('j1');
cons59                      .. yji('j2','i2')-yji('j2','i6') =g= -10000*uj('j2');
cons60                      .. yji('j3','i2')-yji('j3','i6') =g= -10000*uj('j3');
cons61                      .. yji('j1','i2')-yji('j1','i5') =g= -10000*uj('j1');
cons62                      .. yji('j2','i2')-yji('j2','i5') =g= -10000*uj('j2');
cons63                      .. yji('j3','i2')-yji('j3','i5') =g= -10000*uj('j3');
cons64                      .. yji('j1','i2')-yji('j1','i16') =g= -10000*uj('j1');
cons65                      .. yji('j2','i2')-yji('j2','i16') =g= -10000*uj('j2');
cons66                      .. yji('j3','i2')-yji('j3','i16') =g= -10000*uj('j3');
cons67                      .. yji('j1','i12')-yji('j1','i16') =g= -10000*uj('j1');
cons68                      .. yji('j2','i12')-yji('j2','i16') =g= -10000*uj('j2');
cons69                      .. yji('j3','i12')-yji('j3','i16') =g= -10000*uj('j3');
cons70                      .. yji('j1','i12')-yji('j1','i15') =g= -10000*uj('j1');
cons71                      .. yji('j2','i12')-yji('j2','i15') =g= -10000*uj('j2');
cons72                      .. yji('j3','i12')-yji('j3','i15') =g= -10000*uj('j3');
cons73                      .. sum(j,uj(j)) =e= 2;
cons74(i)                   .. xi(i) =l= 1;
cons75(i)                   .. sum(j,yji(j,i)) =l= 1;
cons76                      .. l =l= 1;
cons77                      .. z1 =l= 1;
model MOF /all/;
solve MOF using mip min z;
display z.l,z1.l,z2.l,xi.l,yji.l,hji.l,dn1.l,dp1.l,dn2.l,dp2.l; 
