Integer Problem:

Maximize z = 3z1 + 229

subject to

221+ a2 < 12
1+ 322 < 15

(1,29) >0 in Z2



Canonical Form:

Maximize z = 3z1 + 229

subject to

201+ xo +uq = 12
x1 + 3%2 +uy = 15

(21,2, u1,up) > 0 in Z*



Uy

U2

Ty T2 U1 U2
2 1 1 0 12
1 3 0 1 15
3 -2 0 0 0




Uy

U2

Ty T2 U1 U2
2 1 1 0 12
1 3 0 1 15
3 -2 0 0 0




Uy

U2

Ty T2 U1 U2
2 1 1 0 12
1 3 0 1 15
3 -2 0 0 0




U2

1 ) uy U2
1 V2 12 0 6
1 3 0 1 15
3 -2 0 0 0




T

U2

Ko To

Uy U9
1 1/2 1/2 0 6
0 52  -12 1 9
0 -2 32 0 18




T

U2

Ko To

Uy U9
1 1/2 1/2 0 6
0 52  -12 1 9
0 -2 32 0 18




T

U2

Ko To

Uy U9
1 1/2 1/2 0 6
0 52) -12 1 9
0 -2 32 0 18




T

I T2 ul Uo

1 V2 12 0 6
0 1 -5 2/5 | 18/5
0o U2 32 0 18




T

T2

1 T2 Ul

U2
1 0 35 -U5 | 215
0 1) -U5 25 | 185
0 0 715 15 | 99/5




T1

€2

T T2 uy U2
1 0 3/5 -1/5 21/5
0 1 -1/5 2/5 18/5
0 0 7/5 1/5 99/5
To — éul + %ug = 158 and (1,2, u1,us) > 0 in Z*

Good cutting plane: Fuy + Z2uy > 2

Better cutting plane: %ul + %uz > 2

— 5

5



Revised mixed integer problem:

Maximize z = —7/5u; — 1/5us + 99/5

subject to
x1  + 3/bu; — 1/5uq = 21/5
x9 — 1/5uy + 2/5uq = 18/5
—3/10uy —2/5us +uz = —3/5

(1,2, u1,u2,u3) >0 ;  x1,22,u1,u2 €Z ; uz€R



T

€2

us

Z1 T2 Uy U2 us

1 0 35 -1/5 0 21/5
0 1 -1/5  2/5 0 18/5
0 0 -3/10  -2/5 1 -3/5
0 0 715 5 0 99/5




T

€2

us

Z1 T2 Uy U2 us

1 0 35 -1/5 0 21/5
0 1 -1/5  2/5 0 18/5
0 0 -3/10  -2/5 1 -3/5
0 0 715 5 0 99/5




T

€2

us

Z1 T2 Uy U2 us

1 0 35 -1/5 0 21/5
0 1 -1/5  2/5 0 18/5
0 0 -3/10  -2/5 1 -3/5
0 0 715 5 0 99/5




T

€2

us

Z1 T2 Uy U2 us

1 0 35 -1/5 0 21/5
0 1 -1/5  2/5 0 18/5
0 0 -3/10 (-2/5 1 -3/5
0 0 715 5 0 99/5




T

€2

Z1 T2 Uy U2 us

1 0 35 -1/5 0 21/5
0 1 -1/5  2/5 0 18/5
0 0 3/4 1 -5/2 | 32
0 0 715 5 0 99/5




T

€2

U2

1 T2 Uy U2 u3

1 0 3/4 0 -1/2 9/2
0 1 -1/2 0 1 3
0 0 3/4 1 -5/2 3/2
0 0 5/4 0 12 39/2




Z1 T2 Uy U2 us

T 1 0 3/4 0 -1/2 9/2
To 0 1 -1/2 0 1 3
U2 0 0 3/4 1 -5/2 3/2
0 0 5/4 0 1/2 39/2
1+ 3uy —Juz = § 5 (z,@2,u,u2) >0inZ* 5 uz>0inR

Mixed integer cutting plane: fu; + fuz > 1



Revised mixed integer problem:

Maximize z = —5/4u; — 1/2u3 + 39/2

subject to
r1  +3/4uy —1/2us = 9/2
x9 — 1/2uy + U3 = 3
3/4uy 4+ us — 5/2us = 3/2
—1/4uy —1/2us +uy = —1/2

(Il,llfg,ul,UQ,U37U4)ZO y 1‘17I2,U1,U2€Z 3 U3,U4€R



T

€2

U2

Uy

Ko T2 U1 uz us Uyq

1 0 3/4 0 -1/2 0 9/2
0 1 -1/2 0 1 0 3
0 0 3/4 1 -5/2 0 3/2
0 0 -1/4 0 -1/2 1 -1/2
0 0 5/4 0 12 0 39/2




T

€2

U2

Uy

Ko T2 U1 uz us Uyq

1 0 3/4 0 -1/2 0 9/2
0 1 -1/2 0 1 0 3
0 0 3/4 1 -5/2 0 3/2
0 0 -1/4 0 -1/2 1 -1/2
0 0 5/4 0 12 0 39/2




T

€2

U2

Uy

Ko T2 U1 uz us Uyq

1 0 3/4 0 -1/2 0 9/2
0 1 -1/2 0 1 0 3
0 0 3/4 1 -5/2 0 3/2
0 0 -1/4 0 -1/2 1 -1/2
0 0 5/4 0 12 0 39/2




T

€2

U2

Uy

Ko T2 U1 uz us Uyq

1 0 3/4 0 -1/2 0 9/2
0 1 -1/2 0 1 0 3
0 0 3/4 1 -5/2 0 3/2
0 0 -1/4 0 -1/2 1 -1/2
0 0 5/4 0 12 0 39/2




T

€2

U2

xr1 X9 U Ug us Uy

1 0 3/4 0 -1/2 0 9/2
0 1 -1/2 0 1 0 3
0 0 3/4 1 -5/2 0 3/2
0 0 12 0 1 -2 1
0 0 5/4 0 12 0 39/2




T

€2

U2

us

xr1 X9 U Ug us Uy

1 0 1 0 0 -1 5
0 1 -1 0 0 2 2
0 0 2 1 0 -5 4
0 0 12 0 1 -2 1
0 0 1 0 0 1 19




T

€2

U2

us

xr1 X9 U Ug us Uy

1 0 1 0 0 -1 5
0 1 -1 0 0 2 2
0 0 2 1 0 -5 4
0 0 12 0 1 -2 1
0 0 1 0 0 1 19

Optimal solution: (z1,z2) = (5,2)




