Mixed Integer Problem:

Maximize z = 1 + 2x9 + T3 + T4

subject to

201+ 20+ 323+ x4 < 8
2x1 + 3xo +4z, < 12
3r1+ x2 + 2x3 < 18

(x1,29,23,24) >0 5 wo,zs €R 5 1,23 €Z



Canonical Form:

Maximize z = 1 + 2x9 + T3 + T4

subject to

2r1 + xo+3x3+ x4+ Uy = 8
2x1 + 3xo + 4xy + usg = 12
3r1+ x2 + 2x3 +uz = 18

.
(1,2, T3, Ta, U1, U2, uz) > 0N R* 5 z1,23 €Z



Uy

U2

us

T1 Ta T3 Ty Uy Us us3

2 1 3 1 1 0 0 8
2 3 0 4 0 1 0o | 1
3 1 2 0 0 0 1 | 18
-1 -2 -1 -1 0 0 0 0




Uy

U2

us

T1 Ta T3 Ty Uy Us us3

2 1 3 1 1 0 0 8
2 3 0 4 0 1 0o | 1
3 1 2 0 0 0 1 | 18
-1 -2 -1 -1 0 0 0 0




Uy

U2

us

T1 Ta T3 Ty Uy Us us3

2 1 3 1 1 0 0 8
2 3 0 4 0 1 0o | 1
3 1 2 0 0 0 1 | 18
-1 -2 -1 -1 0 0 0 0




Uy

us

o

T2

zs3

T4

U1 U2 Uus
2 1 3 1 1 0 0 8
23 (1 0 43 0 U3 0 4
3 1 2 0 0 0 1 18
-1 -2 -1 -1 0 0 0 0




U1

€2

us

X1 T2 x3 T4 U1 U2 Us
4/3 0 3 -1/3 1 -1/3 0 4
2/3 1 0 4/3 0 1/3 0 4
7/3 0 2 -4/3 0 -1/3 1 14
13 0 -1 5/3 0 2/3 0 8




U1

€2

us

X1 T2 x3 T4 U1 U2 Us
4/3 0 3 -1/3 1 -1/3 0 4
2/3 1 0 4/3 0 1/3 0 4
7/3 0 2 -4/3 0 -1/3 1 14
13 0 -1 5/3 0 2/3 0 8




U1

€2

us

X1 T2 x3 T4 U1 U2 Us
4/3 0 3 -1/3 1 -1/3 0 4
2/3 1 0 4/3 0 1/3 0 4
7/3 0 2 -4/3 0 -1/3 1 14
13 0 -1 5/3 0 2/3 0 8




€2

us

1 T2 T3 T4 Uy Ug U3
4/9 0 1 -1/9 13 -1/9 0 4/3
2/3 1 0 4/3 0 1/3 0 4
73 0 2 -4/3 0 -1/3 1 14
3 0 -1 5/3 0 2/3 0 8




Z1

T4

Uy

4/9

2/3

13/9

-1/9

4/3

-10/9

13

-2/3

4/3

719

14/9

13

28/3




Z1 T2 €3 T4 Uy U2 us

s | 49 0o 1 w9 w3 -v9 o |(43
zs |23 1 0 43 0 U3 0 | 4
ug | 139 0 0 1009 -23 -U9 1 | 343
79 0 0 149 U3 59 0 | 283
ST1 T3 —gratsu —gus =73 ; (z,u)>0; z,23€%Z

Mixed integer cutting plane: Xy + fkas + tuy + fup > £




zs3

€2

us

Uy

1 T2 T3 T4 Uy Ug Uu3 Uy
4/9 0 1 -1/9 1/3 -1/9 0 0 4/3
2/3 1 0 4/3 0 1/3 0 0 4
13/9 0 0 -10/9  -2/3  -1/9 1 0 34/3
-5/18 0 0 -1/18  -1/3  -1/18 0 1 -1/3
719 0 0 14/9 13 5/9 0 0 28/3




zs3

€2

us

Uy

1 T2 T3 T4 Uy Ug Uu3 Uy
4/9 0 1 -1/9 1/3 -1/9 0 0 4/3
2/3 1 0 4/3 0 1/3 0 0 4
13/9 0 0 -10/9  -2/3  -1/9 1 0 34/3
-5/18 0 0 -1/18  -1/3  -1/18 0 1 -1/3
719 0 0 14/9 13 5/9 0 0 28/3




zs3

€2

us

Uy

1 T2 T3 T4 Uy Ug Uu3 Uy
4/9 0 1 -1/9 1/3 -1/9 0 0 4/3
2/3 1 0 4/3 0 1/3 0 0 4
13/9 0 0 -10/9  -2/3  -1/9 1 0 34/3
-5/18 0 0 -1/18  -1/3  -1/18 0 1 -1/3
719 0 0 14/9 13 5/9 0 0 28/3




zs3

€2

us

Uy

1 T2 T3 T4 Uy Ug Uu3 Uy
4/9 0 1 -1/9 1/3 -1/9 0 0 4/3
2/3 1 0 4/3 0 1/3 0 0 4
13/9 0 0 -10/9  -2/3  -1/9 1 0 34/3
-5/18 0 0 -1/18 (-1/3) -1/18 0 1 -1/3
719 0 0 14/9 13 5/9 0 0 28/3




zs3

€2

us

1 T2 T3 T4 Uy Ug Uu3 Uy

4/9 0 1 -1/9 1/3 -1/9 0 0 4/3
2/3 1 0 4/3 0 1/3 0 0 4
13/9 0 0 -10/9  -2/3  -1/9 1 0 34/3
5/6 0 0 16 1 e 0 -3 1
719 0 0 14/9 13 5/9 0 0 28/3




zs3

€2

us

U1

1 T2 T3 T4 Uy Ug u3 Uy

1/6 0 1 -1/6 0 -1/6 0 1 1

2/3 1 0 4/3 0 1/3 0 0 4
2 0 0 -1 0 0 1 -2 12

5/6 0 0 16 1 16 0 -3 1

12 0 0 3/2 0 12 0 1 9




zs3

€2

us

U1

1 T2 T3 T4 Uy Ug u3 Uy
1/6 0 1 -1/6 0 -1/6 0 1 1
2/3 1 0 4/3 0 1/3 0 0 4
2 0 0 -1 0 0 1 -2 12
5/6 0 0 16 1 16 0 -3 1
12 0 0 3/2 0 12 0 1 9

Optimal solution: (x1,x9,x3,24) = (0,4,1,0)




