
 

Simplex Method v p 20

mar 37 2 2

subject to 372 12
it 8

2X 10

111 270
Slack variable form

W 12 41 3 2

Wz 8 X X2

W 10 2 1 42

X1 X2 X Wi Wz Wz 0
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to

ax by 0

axtby so

2 0



eg axtby
w who

to

ax by W w o

axt by W W 20

2 0



FO it 3 2 12

WFO

2 5 2 10

Wz O

2 0 1 2 8
W2 0



FO 1 3 2 12
w O E w o wz o

wed wed not feasible

x 0,4 0 2 5 2 10

Wz O

B W 0,43 0

AMIX o 2 0 1 2 81 2 0 Wz 0 Wz 0



O max J 3 2 2

subject to W 12 41 3 2

Wz 8 X X2

W 10 2x X2

X1 X2 X Wi Wz Wz 0

X1 X X on the RHS non basic variables

Wi Wz Wz on the LHS basic variable

Idea ofSimplex Method
1 set all nonbasic val.to Zero correspond to a vertex

choose a new set of non basic vars to improve
II 2 is the same as moving from vertex to vertex



Initial step Guess

max J 3 1 2 2

subject to W 12 71 3 2

Wz 8 X X2

Wz 10 2 1 12

X1 X2 X Wi Wz W 0

Set 0 10 3 0



Improve 0 71 0 12 0

max J
make keep
max coeff rule

subject to W 12 41 3 2

Wz 8 X X2

Wz 10 2 1 12

X1 X2 X Wi Wz W 0

W X can be as large as possible
Ws 8 X 30 8

Wz 10 2x 30 55

Set X 5 43 0 A 1 2 0 W o



A 1 2 0 W 0

Interchange and Ws with

wz leaving basic and X entering
basic

5 3 1 2 2

I

Iff

3 5 a 2 2 15 313 I



A 1 2 0 W 0

Interchange and Ws with

wz leaving basic and X entering
basic

max 3 15 EW

subject to 1
5 143

Wi 17 IN E
Was 3 Ws
w

basic vartrasica



Improve A 12 0 W 0 increase

Max 15 EW Ix keeping was

subject to 1
5 143

W 17 IN 52

W2 3 W3

baskvar.TL
X can be as large as possible
W 17 5

1 70 Xz

Wz 3 3 230 2

Set 42 2 wz oandw.io B



B Wso Wso

Interchange and Wa with

wa leaving basic and entering
basis

max 3 15 EW

subject to X 5 Is
Wi 17 IN 52 2

Wa 3 Ws
I 1 2 wz wz

5 43 2 503 342 6 543 54
W 17 Ws 2 54 34 12 w3 Nz



B Wso Wso

Interchange and Wa with

wa leaving basic and entering
basis

max 3 15 EW

subject to X 5 Is
W 17 IN 52 2

wz 3 Ws
72 2

1
3 Wz

3 15 We 2 54 82
22 Wz We



BCws o.ws 0

max 3 22 W3 3W

subject to 6 543 54

ugygyyffj.gg

B is optimal max 22

3 22 Ws Iwa



BCws o.ws 0

max 3 22 W3 3W

subject to 6 543 54

gggyzfyyzqq.gg

B is optimal max 22

3 22 Ws 1W 522 22 at Wio w3 o



3 1 2 2 22
I

FO 1 3 2 12
w O E w o wz o

wed wed not feasible

DIXFOIWI.jo
2 5 2 10

Wz O

or B W 0,43 0

or
AMIX o 2 0 1 2 81 2 0 Wz 0 Wz 0



v p
Max 5 1 4 2 3 3

subject to 2 3 27 345

8

V W 5 2 3 2

402
11 47172 2 3

Was 8 37 4 2
2 3

X X2 Ws Ws 4370



v p 11 Set Xs 0

Max 5 1 4 2 3 3

subject to 2 3 27 345
4 1 1 2 3411

4 2 2 348
x1 x 70

W 5 2 3 2 5 30

44
11 4 1 72 2 3 1130

Was 8 37 4 2 273 830
X X2 Ws Ws Ws 70



v p 11 Set X 13 0
increase 1

max 4 2 331 keep 4 13 0

subject to W 5 2 1 372

4 11 4 1 2 3

If 470

woo
W so most strict



v p 11 Set Xs 0
increase 1

max 4 2 331 keep 4 13 0

subject to Wicki 3 2

42
11 471 72 2 3

Was 8 37 4 2
2 3

X X2 Ws Ws Ws 70

Set X E Wro interchange W

E 2ⁿᵈ 1
Wz I 2W 5 2

I

was Ew



v p 11 Set Xs 0
increase 1

max 4 2 331 keep 4 9 0

subject to W 5 2 1 372

11 471 72 2 3

Was 8 37 4 2
2 3

X X2 Ws Ws Ws 70

Set X E Wro interchange W

5 11412 331 E E a

225 Iw _72 2 2 3



V p 11 Set w o 1 0 3 0

max 25 Ew _72 2

subj of Is
Wz I 2W 5 2

Was I W
w

Fascibasic

X X Ws Ws Ws 30



V p 11 Set w o 1 0 3 0

max 5 25 Ew 72 2 1 0489

keep
subj E of E Wi 72 0

Wz I 2W 5 2

Was I EW

BE Tbasic
ffagqygyygyzgg.mg

Was 0 Xz can be any
number

70 355



V p 11 Set w o 1 0 Wz o

Max
2
Iw

agrease

keep
Wi 72 0

Wz I 2W 5 2

Was I W

ffff É gf

y
basic

1 30 X2 203
2 2W 2kt Was



V p 11 Set w o 1 0 Wz o

Max I
5
Ew

agrease

keep
subj of 03 Wi 72 0

Wz I 2W 5 2

Was I EW
fyy.ge

qqzgeg

Iw_721 1 3
1 1 34 72 2W

13 Wi 3 2 Ws



V p 11 Set w 0 1 0 Wz o

max 75 25 Ew 72 1 0 99
keep

subj E of 7 Wi 72 0
Wz I 2W 5 2

Was I EW

qq.gg

qqgmgg
13 Wi 3 2 Ws 13

max 13 achieved at W X2 Wso



Conceptofa Dictionaryof Variables
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Conceptofa Dictionaryof Variables

Initially
i misaitakes

Efficiye

interchange
one

basic and one non
basic variable



Conceptofa Dictionaryof Variables

p

ai Giz 9in

1 ftp fi f

him
In am am ai

In

5 It E x ̅ Eat ñxn̅



Conceptofa Dictionaryof Variables

11 In each dictionary setting n non basic

variables to zero corresponds to a

vertex in a polyhedron

12 Total number of dictionaries

Ym
nm

n m

ofvertices
Note not all vertices are feasible



What if the origin is not feasible

v7 p.is max 3 2 1

subject to 71 72 1

71 2 24 2

1

130

2 1

I
4 2

2
2

feasible set
10107

1 2



Auxiliary Problem

max Xo

subject to X 2 Xo 1

X 2 2 405 2

1 7051
X1 X2 X 30

1 Must be feasible choose to large enough

Original problem is feasible
max o Note max o



Auxiliary Problem

max Xo

subject to W I 1 70

Wz 2 X 2 2 70
W3 1 12 40

FH.to

O

W 1

W2 2 most infeasible
Ws 2 interchange today



Auxiliary Problem

max Xo

subject to W I It to
Wz X 2 2 70
W3 1 X2 Xo

Xo 2 71 2 24 Wz

W 1 71 2 X 2 2 4
1 3 2 4

Wz 1 kt 2 2 2 412

3 3 24 N2



Auxiliary Problem

max 3 2 71 2 2 wz

subject to 10 2 71 2 2 42

W 1 3XtW2

Wz 3 X1 3 tWz

FINE
feasible



Auxiliary Problem

max 2 71 220 42
subject to 10 2 71 2 2 42

3X W2

Wz 3 X1 3 tWz

Twist
feasible

increase Xo XLI
wt X interchange

W3 X2 1 W



Auxiliary Problem

max 2 71 220 42
subject to 1 2 71 2 2 42

W 1 3XtW2

wz 3 3 2 4

ygggg.gg p

0 45 4 8,4 3 2



Auxiliary Problem

max 2 71 220 42
subject to 10 2 11 2 2 42

W 1 3XtW2

g
we

3 5 11 3W



Auxiliary Problem

max 3 5 01 34
subject to

42 5 34 154
Wz 2 X tW

4 8,434
Wz X 2

increase
no Eg interchange

Xo X



Auxiliary Problem

max 3 45 1 3W
subject to

42 5 41 3 2

Wz 2 X tW

0 45 4 8,4 3 2

x w Wa
fyggg

g gy



Auxiliary Problem

max 3 45 1 3W
subject to

12 5 34 3 2

Wz 2 X tW

fygggjyygnyy.gg

g guy
g

2 W1 W2Xo



Auxiliary Problem

max No

subject to 3W Wa

Wz 23 W Wato
x gu

THEN 0

max 70 0 Optimal



Back to Original Problem

max 3 2 1

subject to 71 2 1

1 2 24 2

1

4 7230
Wealready have

4 5 34 134
0

Wz 3,45W Just
2 W1 W2



Back to Original Problem

max 2 1

Wi Jw
If fÉfÉ

y

2 1

3 wt wa Already at optimal1W Wz 0


