
What if the origin is not feasible

v1 p.is max xi2x1x2
x1x2leq1
x12x2leq2
x2leq1
x2geq0

x21

subject to

x2wedge

bot

1t21beginmatrixx12x22left00rightendmatrix feasible set

x12 2



Auxiliary Problem

max x0
subject to

x1x2x0leq1x12x2x0leq2x2x0leq1x1x2x0geq0

1 Must be feasible choose x0 large enough

2 Original problem is feasible
Leftrightarrow max 0 Note max xileq0



Auxiliary Problem

max x0
subject to w11x1x2x0

w22x12x2x0
w31x2x0

setting x1x2x00

w11w22 most infeasible
w31 interchange x0w2



Auxiliary Problem

max x0
subject to w11x1x2x0

w22x12x2x0
w31x2x0

x02x12x2w2

w11x1x22x12x2w213x2w2W31x22x12x2w23x13x2w2



Auxiliary Problem

max xi2x12x2w2
subject to x02x12x2w2

w113x2w2

w33x13x2w2

Set x1x2w20
feasible



Auxiliary Problem

max xi2x12x2w2
subject to x02x12x2w2

w113x2w2w33x13x2w2

Set x1x2w20
feasible

x0x2leq1w1x2leqnicefrac13W3X2leq1

increase x2 interchange

x2w1



Auxiliary Problem

max xi2x12x2w2
subject to

begincasesx02x12x2w2w113x2w2w33x13x2w2endcases

x2frac13frac13w1frac13w2W32x1w1x0frac43x1frac23w1frac13w2



Auxiliary Problem

max xi2x12x2w2
subject to

begincasesx02x12x2w2w113x2w2w33x13x2w2x2frac13frac13w1frac13w2endcases

xifrac43x1frac23w1fracw23



Auxiliary Problem

max xifrac43x1frac23w1fracw23
subject to

I

x2frac13frac13w1frac13w2W32x1w1x0frac43x1frac23w1frac13w2

W3X1leq2
increase x

x0x1leqfrac43 interchange

x0x1



Auxiliary Problem

max xifrac43x1frac23w1fracw23
subject to

I

x2frac13frac13w1frac13w2W32x1w1

beginmatrixX0frac43X1frac23W1frac13W2X1frac43frac23W1frac13W2X0W3frac23frac13W1frac13W2X0endmatrix

x2frac13frac13w1frac13w2



Auxiliary Problem

max 3 45 1 3W
subject to

12 5 34 3 2

Wz 2 X tW
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Auxiliary Problem

max xix0
subject to

I

x1frac43frac23w1frac13w2x0
W3frac23frac13W1frac13W2X0x2frac13frac13w1frac13w2

setting w1w2x00

max xix00 Optimal



Back to Original Problem

Max 2x1x2
subject to

begincasesx1x2leq1x12x2leq2x2leq1x1x2geq0endcasesbegincasesx1frac43frac23w1frac13w2x00W3frac23frac13w1frac13w2x00x2frac13frac13w1frac13w2endcasesWealready have



Back to Original Problem

Max 2x1x2

begincasesx1frac43frac23W1frac13W2W3frac23frac13W1frac13W2X2frac13frac13W1frac13W2endcases

x1x2w1w2w3geq0xi2x1x23w1w2

Already at optimal
leftw1w20right


