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O max zeta3x12x2
subject to w112x13x2

w2deltax1x2
W3102x1x2

x1x2x3w1w2w3geq0

x1x2x3 on the RHS non basic variables

w1w2w3 on hLHS basic variable

Idea ofSimplex Method
1 Set all nonbasic val.to Zew correspond to a vertex

a 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 zeta3x12x2
subject to w112x13x2

w2deltax1x2W3102x1x2x1x2x3w1w2w3geq0

Set x1x20 10 zeta0



Improve O leftx10x20right
increase x i keep x2
max cooff rule

max zeta3x12x2

w112x13x2w2deltax1x2W3102x1x2x1x2x3w1w2w3geq0

subject to

W1x1 can be as large as possible

W2deltax1geq0Rightarrowx1leqdelta
W3102x1geq0Rightarrowx1leq5

Set x15Rightarroww30RightarrowAleftx20w30right



I Aleftx20w30right
Interchange x1 and w3 with

wz leaving basic and x1 entering basic

zeta3x12x2w112x13x2

beginmatrixw28x1x2w3102x1x2rightarrowx15fracw32frac12x2w1125fracw32frac12x23x217fracw32frac52x2w285fracw12frac12x2x23fracw323fracx22endmatrix33left5fracw32frac12x2right2x215frac3w32frac72x2
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Interchange and Ws with

wz leaving basic and X entering
basic

max 3 15 EW

subject to 1
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I Improve Aleftx20w30right
Max zeta15frac32w3frac72x2

increase x2
keeping W3

subject to x15frac12w3fracx22
w117frac12w3frac52x2
w23frac12w3frac32x2

basic var non basic var

X1X2 can be as large as possible

w117frac52x2geq0Rightarrowx2leqfrac345
W23frac32x2geq0Rightarrowx2leq2

Set x22Rightarroww30andw20 B



I Bleftomega20omega30right
Interchange x2 and omega2 with

leaving basic and x2 entering
basic

Max zeta15frac32w3frac72x2
subject to x15frac12w3fracx22

w117frac12w3frac52x2
w23frac12w3frac32x2v

x22frac13w3frac23w2x15frac12w3frac12left2frac13w3frac23w2right6frac13w3frac13w2w117frac12w3frac52left2frac13w3frac23w2right12frac43w3frac53w2



I Bleftomega20omega30right
Interchange x2 and omega2 with

leaving basic and x2 entering
basic

Max zeta15frac32w3frac72x2
subject to x15frac12w3fracx22

w117frac12w3frac52x2
w23frac12w3frac32x2v

x22frac13w3frac23w2
15frac32w3frac72left2frac13w3frac23w2right22frac13w3frac73w2
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max 3 22 W3 3W

subject to 6 543 54
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max 3 22 W3 3W

subject to 6 543 54
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3x12x222
x2wedge

x13x212Leftrightarroww10downarrowx10 EleftW10W30right
not feasibleCleftw10w20right

2x1x210

w30

I cdotBleftW20W30right

D leftx10w10right

start Isearrow

x1
x1x28
W20

0leftx1x20right nearrowx20 AleftX20W30right



V3 p 11

max 35x14x23x3
subject to

begincases2x13x2x3leq54x1x22x3leq113x14x22x3leq8x1x2x3geq0endcasesbegincasesw152x13x2x3w2114x1x22x3w383x14x22x3x1x2x3w1w2w3geq0endcases



V3 p 11 Set x1x2x30
max 35x14x23x3
subject to

begincases2x13x2x3leq54x1x22x3leq113x14x22x3leq8x1x2x3geq0endcasesbegincasesw152x13x2x35geq0w2114x1x22x311geq0w383x14x22x38geq0x1x2x3w1w2w3geq0endcases



V3 p 11 Set x1x2x30
Max 35x14x23x3
subject to

increase x1

keep x2x30

begincasesw152x13x2x3w2114x1x22x3w383x14x22x3x1x2x3w1w3w3geq0w3geq0Rightarrowx1leqfrac83w2geq0Rightarrowx1leqfrac14w1geq0Rightarrowx1leqnicefrac52leftarrowmostsinitendcases



V3 p 11 Set x1x2x30
Max 35x14x23x3
subject to

increase x1

keep x2x30

me

begincasesw152x13x2x3w2114x1x22x3w383x14x22x3x1x2x3w1w2w3geq0endcases

Set x1frac521Rightarroww10 interchang ex1w

begincasesx1frac52fracw12frac32x2fracx32w212w15x2w3frac12frac32w1frac12x2frac12x3endcases



V3 p 11 Set x1x2x30
Max 35x14x23x3
subject to

increase x1

keep x2x30

begincasesw152x13x2x3w2114x1x22x3w383x14x22x3x1x2x3w1w2w3geq0endcases

Set x1frac52 W10 interchange x1 W

frac52fracw12frac32x2fracx32frac252frac52w1frac72x2frac12x3
35x14x23x3



v3 p 11 Set w10x20x30

max zetafrac252frac52w1frac72x2frac12x3
x1frac52fracw12frac32x2fracx32
w212w15x2
w3frac12frac32w1frac12x2frac12x3

Subj

non basicbasic

x1x2x3w1w2w3geq0



v3 p 11 Set w10x20x30

max zetafrac252frac52w1frac72x2frac12x3
x1frac52fracw12frac32x2fracx32

increase
x3 I
keep
w1x20Subj

w212w15x2w3frac12frac32w1frac12x2frac12x3
non basicbasi

beginmatrixwwxendmatrix

i
c

beginmatrixx1x7x3w1w2w3geq03geq0Rightarrowx3leq1leftarrowmostgeq0Rightarrowx3canboanysunbgeq0Rightarrowx3leq5endmatrix

s
beginmatrixnuendmatrix

A



v3 p 11 Set omega10x20omega30
increase
x3 I
keep
w1x20

I
max zetafrac252frac52w1frac72x2frac12x3

x1frac52fracw12frac32x2fracx32
w212w15x2
w3frac12frac32w1frac12x2frac12x3

Subj

non basicbasic
x31Rightarroww30 Interchange x3w3Set

x313w1x22w3x122w12x2w3w212w15x2



v3 p 11 Set w10x20w30

max zetafrac252frac52w1frac72x2frac12x3
x1frac52fracw12frac32x2fracx32

increase
x3 I
keep
w1x20Subj

w212w15x2w3frac12frac32w1frac12x2frac12x3
non basicbasic

Set x31 W3 to Interchange x3 w3

x313w1x22w
zetafrac252frac52w1frac72x2frac12x313w13x2w3



v3 p 11 Set w10x20w30
increase
x3 I
keep
w1x20

zetafrac252frac52w1frac72x2frac12x3x1frac52fracw12frac32x2fracx32w212w15x2w3frac12frac32w1frac12x2frac12x3

max

Subj

non basicbasic
Set x31RightarrowW3rightarrow Interchange x3w3

13w13x2w3leq13
max zeta13 achieved at w1x2w30



Conceptofa Dictionaryof Variables

Initially leftx1x2ldotsxnw1w2ldotswmright
n non basic vars m basicvariables

leftX1X2ldotsXnXn1Xn2ldotsXnmright

leftbeginmatrix0i110endmatrixrightleqleftbeginmatrixxn1xn2vdots1xnmendmatrixrightleftbeginmatrixb1b2vdotsbmendmatrixrightleftbeginmatrixa11a12ldotsamaijam1am2ldotsamnendmatrixrightleftbeginmatrixx1x2111xnendmatrixright

xic0c1x1r2x2ldotscnxn



Conceptofa Dictionaryof Variables

Initially leftx1x2ldotsxnw1w2ldotswmright
n non basic vars m basicvariables

leftX1X2ldotsXnXn1Xn2ldotsXnmright

interchange
one

basic and one non
basic variable



Conceptofa Dictionaryof Variables

leftoverlinex1overlinex2ldotsoverlinexnoverlinexn1overlinexn2ldotsoverlinexnmright
m basicn non basic

leftbeginmatrix0i110endmatrixrightleqleftbeginmatrixoverlinexn1overlinexn2vdotsfrac1xnmendmatrixrightleftbeginmatrixoverlineb1overlineb2vdotsoverlinebmendmatrixrightleftbeginmatrixoverlinea11overlinea12ldotsoverlineamoverlineaijoverlineam1overlineam2ldotsoverlineamnendmatrixrightleftbeginmatrixoverlinex1overlinex2111xnendmatrixrightxioverlineC0overlineC1x1r2x2ldotsoverlineCnoverlinexn



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
leftbeginmatrixnmnendmatrixrightleftnmright

nm

ofvertices
Note not all vertices are feasible


