
P 22 may 6 1 8 2 5 3 9 4

2.1 2 1 7 2 3 3 425
I 3 2 3 2 4 23
X1 X2 3 14 20

Slack vars Si 52

5 5 2 1 X2 13 3 4
52 3 X1 3 2 13 2 4
7 6 1 8 2 5 3 7 9 4

pick Xy Largest nonpositive ratio 32

4 2 1 32 2 12 3 252
5 5 2 1 Xz Xz 3 x1 32 2 43 52

2 1 2 2 3 3 52
1 272 32 1 12 2 12 3 9252

pick Xi Pick in s 23,12

2 7 2 3 251 352
4 1 5 2 Xz 51 252
2 15 5 2 2 3 351

pick Xz pick in V4



X2 3 4 51 52

1 25 3 75 4 3,51 52

2 16 3 4 251 252

pick 31
12 picnean

3 1 5 2 X4 51 252
1 2 2 2 4 51 52

2 17 5 2 2 4 51 452

so X2 4 5 52 0 X 2 13

max 17 soln 12,0 1 0,0 0

n s

2.2 max 2x x2 pick 1

2 1 X2 44
2 1 3 2 3

32

IIE WE11 2 20

I pick 54
1 5 2 54

51 2 9 2 254 2 2 9 2 254
52 It 7 2 254 1 1 42 0
53 1 1942 454



2.5 phase I w altaz

a 3 x1 2 51

A2 1 x t X2 52

53 4 X1 2 2

W 4 2 1 0 2 31 52

a 20 13 azzo 21 5320 4

az 1 it zts X it 2 52 92

at 2 2 2 arts 52

53 3 3 2 92 52

w 2 2 2 52 292 5

a 20 X2 211 5320 241

53 2 92 552 3153

X1 2 X2 1 91 0 w 0

please 1 ends w feasible basis 2,1

Phase I max 3 It 3 2

1 2 3352 53 X2 1 552 553
s xitX2 3 552 35320 522 253
2 X1 3 2 5 552 4353
52 53 0

1 2 2 1



2.6

same as 2.5 but with Xi 2 2 53 2

so pivot Xi in az same as before
then pivot x2 in using row 3

Phase I w aztsi 52 353
so w 4,70 cannot further reduce w to 0

Infeasible



2 10
may z 6 1 8 2 5 3 944

I at X3t44 1 20

4 1 X1 X2 X

3 9 3 1 X2 4 3

4 1 X1 X2 3 0 3 9



3.4
max ctxs.to Ax 20 20

Let e Rn Ax 0,220

so it e and 20

A tx Ax o 1 20

so tX e

so is polyhedral can and o e

Case 1 there is x e w Ctx 0

so for every t o tx e

and Ctltx's ctx is ast is

obj is unbounded above Ouch

Case 2 For all x TX o

then p CTX 20

but 0 E cto o so max val must be 0 at
0

so it is optimal



1.2 min 8 1 9 2 2 3 6 4 5 5
6 1 6 2 10 3 2 44 8 523
X1 X2 4344 5 20

Max 8 1 9 2 2 3 6 4 5 5

6 1 6 2 10 3 244 8 52 3

6 1 6 2 10 3 2 4 8 5 51 3

n n

2 2 max 3 2 1 3 2 5 3 4 4

X1 X2 3 4 20Y.IE EsIs.Es

is ItsEs
pick 3 and an 52

3 32 X1 2 2 3 4 52

1 251 352 X1 X2 7 4 1

z 15 1 1 1 2 7 4 5252

pick X2 w an s

X2 X 7 4 352 251

elim X2 X 1 X1 5 4 51 252



2 8 51 52

max at s 52 0

II IIII
120 24 1 5 4 1

3 8

All feasible pts are optimal be

2 3,5 4 112,3 1 111 2 3 5 3 8

so 0 01 1121010 0111110 afuma

xs ik Ex E_
6 Exit X2 1 3 Xy
7 1 X1

2 10 1 57 2 9 3 24 4

pick x1 xs leaves

1 11 2 5 3 18 4 2 5

kite
53 2 41 3 204 4 20 5



Xz leave 6 x2 1 3 2 4 5 t 6

1 2 3 4 4 2 5 234 6

7 1 3 4 4 5 134 6

2 14.5 3 98 4 6.75 5 13.25 6

3 leave x x 3 8 4 1.5 5 5 5 6 2 1

2 2 4 0 5 5 2.5 6 X
7 1 X1 16 6

2 18 4 15 5 93 6 29 1

Xy leaveXz Xy 0.25 5 1.25 6 0.5 1 0.5 2

3 0.5 5 4.5 6 2 1 4 2

7 1 X1 16 6

2 10.5 5 70.5 6 20 1 9 2

5 leaveX3 5 9 6 4 1 8 2 2 3

4 6 0.5 1 1 5 2 0.5 3

7 1

2 24 6 22 1 93 2 21 3

so the bland fix picks and xy leaves

4 6 Ex 1.5 2 to 5 3 for x

x 2 4 2 6 3 2 73
5 6 4 2 2 3 8 4

7 1 2 4 3 2 3 14 6

3 27 2 20 6 44 4



3 Xz leaves

3 1 2 4 3 2 14 6 77

I 1 7 16 6

5 2 2 7 27 6 2 2 4 2

2 1 77 42 4 30 2 34 6

2 44 6 47 0

Xi 1 3 1 5 2

a a

4 4 3 72 2 5

X 1 5 2 6 5

6 4 9 2 2 5

2 8 Xz

2 2 543 5 2 6 5 21 9 2 2 524

X2 520

elim 5 w X1 1 5 2 6 5 Xs x 1 5 21
20 220 1 2 2 410 4121 5 2 13 0

a max 8 3

IE
11 2 320



b optimal solution

3 0 120 4220 2 2 210 21 5 2


