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Problem 1:

























24.004.008.0

04.016.032.0

12.048.004.0

 1B

4 4 4 4

) Reduced cost vector: [0 0 0 0.441.28 0.36 0.16]

    The cost coefficient  can be reduced by 0.44 0.44 1.44 1.44

To find allowable changes in  for basic variables,  compute  (

T

i

b p

c c c orig c

c BIN



         



11

1

1 1
:( ) 0:( ) 0

1

)

0.08 0.04 0.48 0.12

0.36 0.32 0.16 0.04

0.16 0.08 0.04 0.24

max min
( ) ( )

0.44 0.16 1.28 0.36
max( , ) min( , ) 1.3

0.08 0.12 0.04 0.48

lili

i i
j

i NBV B ai NBV B a
i il l

B N

BIN

p p

B a B a








 
  

  
 

 
 
  

   
    

   

      1 1 1

2 2 2 2

3 3 3

3 0.75 3.33 1.25 1.25 3.33

0.36 0.44 1.28 0.16
min( , , ) 2.25 1.222 6.25 2.778 2.778 6.25

0.16 0.36 0.32 0.04

1.28 0.44 0.36 0.16
min( , , ) 16 0.67 17

0.08 0.16 0.04 0.24

c orig c

c orig c

c



 

 

          

               

           30.33 0.33 17orig c    

1

1

Use [ ] nonbasic 
B

T T

i ji j

T T

i j ji j j

c e B a c j

e B a c a p



 





  

   

1 1 0 0

0 0 1 0

1 0 0 1

N

 
 


 
  



Copyright ©2007 by K. Pattipati 

5

Problem 1:

1 2 3

1 2 3

) simplex multiplier vector: [ 1.28 -0.36 -0.16]

    

          = 1.28 0.36 0.16

)

         =1.24 0.92 0.52

T

T

T

B

c

Δf b

b b b

d Δf x c

c c c





 

 

     

 

    



Copyright ©2007 by K. Pattipati 

7

Problem 2
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Problem 2
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Problem 3:
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Problem 3:
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Problem 4 a:
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Problem 4b:
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If you want to maximize the mean of a discrete distribution such that the 

probabilities satisfy the above triangular inequalities, put all the mass at x=n.
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Problem 5:
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Problem 6:

0s.t   

max

:Pr

0 somefor  00

matrix. an  be Let 





xA

xc

imal

AcxcxA

mxnA

T

x

TTT


Farkas’ Lemma

TT

T

cA

Dual










s.t   

0min

:

0

0 have weon),maximizati primal (recall reward primal

 optimalcost  dual optimal since and , and 0 if hand,other  On the

.sconstraintequality   thesatisfies and 0by  above boundedsolution  optimalan  has

 also problem dual  theeorem,duality th strong By the .0by  above bounded iscost 

optimal  theandsolution  optimalan  has problemfirst   then the,0 satisfies

solution feasibleevery  if andsolution  oneleast at  has 0 system  theIf









xc

cA

xc

xA

T

TT

T



1a

ma

c



Copyright ©2007 by K. Pattipati 

16

Problem 7:
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Problem 7:
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Problem 8: (4.7 of Bertismas & Tsitsiklis)
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Problem 9: (5.2 of Bertsimas & Tsitsiklis)

1 1 2

  a)  Since B is a basis matrix, its determinant is non zero.  For small , 

(B E) also has non-zero determinant (by Taylor series of the determinant).
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Problem 10: (5.4 of Bertsimas & Tsitsiklis)
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