Linear problem P:

Maximize z = —x1 + 223 + 24

subject to

3z1 +x9 —2w3+3x4 = 10
T + x3—214 > -2
1 + 23+ x4 > 10
T +2x3+ 34 < 25

(21,79, 73,74) > 0 in R*



Dual problem:

Minimize zV = 10w; + 2wy — 10ws + 25wy
subject to

311)1— W9 — W3 + Wy
w1

—2w1 — wy — w3 + 2wy

vV IV IV IV

3’11.)1 + ng — w3 + 3w4
wo, w3, w4 > 0 ; wp unrest



Canonical problem:
Maximize z = —x1 + 2x3 + x4
subject to
3x1 + x9 — 223 + 314
—x1 — x3+2r4 +uq
X1 + 23+ 24 — U2
T + 223 + 324 + usg

: 7
(l‘1,$2,£3,$4,U1,U2,U3) Z 0in R

= 10

= 10

25



Phase 1 problem:
Maximize 2’ = —y;
subject to
3x1 + x9 — 223 + 314
—x — x3+ 214 +uy
X1 + 23+ 24 — U2
T + 2z3 + 324 + us

8
(w1, 2, 3, T4, U1, U2, uz,¥y1) > 0in R

+ U

10

10
25



€2

U1

1

us

T To T3 T4 Uq U9 us U1

3 1 -2 3 0 0 0 0 10
-1 0 -1 2 1 0 0 0 2
1 0 1 1 0 -1 0 1 10
1 0 2 3 0 0 1 0 25
0 0 0 0 0 0 0 1 0




€2

U1

1

us

T To T3 T4 Uq U9 us U1

3 1 -2 3 0 0 0 0 10
-1 0 -1 2 1 0 0 0 2
1 0 1 1 0 -1 0 1 10
1 0 2 3 0 0 1 0 25
0 0 0 0 0 0 0 1 0




€2

U1

1

us

T To T3 T4 Uq U9 us U1

3 1 -2 3 0 0 0 0 10
-1 0 -1 2 1 0 0 0 2
1 0 1 1 0 -1 0 1 10
1 0 2 3 0 0 1 0 25
-1 0 -1 -1 0 1 0 0 -10




€2

U1

1

us

T To T3 T4 Uq U9 us U1

3 1 -2 3 0 0 0 0 10
-1 0 -1 2 1 0 0 0 2
1 0 1 1 0 -1 0 1 10
1 0 2 3 0 0 1 0 25
-1 0 -1 -1 0 1 0 0 -10




€2

U1

1

us

T To T3 T4 Uq U9 us U1

3 1 -2 3 0 0 0 0 10
-1 0 -1 2 1 0 0 0 2
1 0 1 1 0 -1 0 1 10
1 0 2 3 0 0 1 0 25
-1 0 -1 -1 0 1 0 0 -10




€2

U1

zs3

us

T To T3 T4 Uq U9 us U1

5 1 0 5 0 -2 0 2 30
0 0 0 3 1 -1 0 1 12
1 0 1 1 0 -1 0 1 10
-1 0 0 1 0 2 1 -2 5
0 0 0 0 0 0 0 1 0




€2

U1

zs3

us

T To T3 T4 Uq U9 us U1

5 1 0 5 0 -2 0 2 30
0 0 0 3 1 -1 0 1 12
1 0 1 1 0 -1 0 1 10
-1 0 0 1 0 2 1 -2 5

1 0 -2 -1 0 0 0 0 0

Use original objective function: z = —x1 + 2x3 + x4




€2

U1

zs3

us

T To T3 T4 Uq U9 us U1

5 1 0 5 0 -2 0 2 30
0 0 0 3 1 -1 0 1 12
1 0 1 1 0 -1 0 1 10
-1 0 0 1 0 2 1 -2 5

1 0 -2 -1 0 0 0 0 0




€2

U1

zs3

us

T To T3 T4 Uq U9 us U1

5 1 0 5 0 -2 0 2 30
0 0 0 3 1 -1 0 1 12
1 0 1 1 0 -1 0 1 10
-1 0 0 1 0 2 1 -2 5

3 0 0 1 0 -2 0 2 20




€2

U1

zs3

us

T To T3 T4 Uq U9 us U1

5 1 0 5 0 -2 0 2 30
0 0 0 3 1 -1 0 1 12
1 0 1 1 0 -1 0 1 10
-1 0 0 1 0 2 1 -2 5

3 0 0 1 0 -2 0 2 20




€2

U1

zs3

us

T To T3 T4 Uq U9 us U1

5 1 0 5 0 -2 0 2 30
0 0 0 3 1 -1 0 1 12
1 0 1 1 0 -1 0 1 10
-1 0 0 1 0 2 1 -2 5

3 0 0 1 0 -2 0 2 20




€2

U1

zs3

T To T3 T4 Uq U9 us U1

5 1 0 5 0 -2 0 2 30

0 0 0 3 1 -1 0 1 12

1 0 1 1 0 -1 0 1 10
-1/2 0 0 12 0 1 12 -1 52

3 0 0 1 0 -2 0 2 20




€2

U1

zs3

U2

1 To T3 X4 U1 U us Y1

4 1 0 6 0 0 1 0 35
-1/2 0 0 712 1 0 12 0 29/2
12 0 1 3/2 0 0 12 0 25/2
-1/2 0 0 12 0 1 12 -1 5/2

2 0 0 2 0 0 1 0 25




xr1 T2 X3 X4 U1 U2 us Y1
To 4 1 0 6 0 0 1 0 35
U1 -2 0 0 72 1 0 12 0 29/2
T3 1/2 0 1 3/2 0 0 1/2 0 25/2
Ug -1/2 0 0 1/2 0 1 1/2 -1 52
2 0 0 2 0 0 1 0 25

Optimal solution to P: (0,35, %, 0)

" =(~1,0,2,1,0,0,0,0)
final obj row + ¢! = (1,0,2,3,0,0,1,0)

Initial basic variables: w = (0,0,0,1) (dual of canonical)
T2, U1, Y1, U3 w = (0,0,-0,1) (dual of P)




