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PROBLEM 1 

For all allowed values of the parameters, find all global maxima of the following 

maximization problem, or show that none exist. 

Objective function   1 28 logA A+    

Constraints 

 

1 2

1 1

2

1 1 2

2

0, 0, 0

B A

A B

A

A B A







− 

+ 



  

   

variables    1 1 2, ,A B A   

parameters  ,   

conditions on parameters 0   

PROBLEM 2  

For all allowed values of the parameters, find all global maxima of the following 

maximization problem, or show that none exist. 

Objective function   ( ) ( )1 2 1 28 log 2A A B A + + −    

Constraints 

 

1 1

2

1 1 20, 0, 0

A B

A

A B A





+ 



  

   

variables    1 1 2, ,A B A   

parameters  , ,    

conditions on parameters  0, 0, 0, 0       +    

PROBLEM 3 

For all allowed values of the parameters, find all global maxima of the following 

maximization problem, or show that none exist. 

Objective function   1 1 2 2p y p y+    
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Constraints 

 

1 2

1 2

1 2

3 4

2 3 1

0

y y

y y

y y

+ 

+ 

+ 

   

variables    1 2,y y   

parameters  1 2,p p  

conditions on parameters  1 20, 0p p    

PROBLEM 4 

For all allowed values of the parameters, find all global maxima of the following 

maximization problem, or show that none exist. 

Objective function   
2

2 21
2

2 2
k A A L


 − −    

Constraints 

 
0

0

A wL

L 

 

 
   

variables    ,A L   

parameters  , , ,k w   

conditions on parameters  0, 0, 0, 0k w      

PROBLEM 5 

For all allowed values of the parameters, find all global maxima of the following 

maximization problem, or show that none exist. 

Objective function   
2

1

2
x

y
−    

Constraints 

 
1, 0

px qy m

x y

+ 

 
   

variables    ,x y   
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parameters  , ,p q m  

conditions on parameters  0, 0, 0p q m    

PROBLEM 6 

For all allowed values of the parameters, find all global minima of the following 

minimization problem, or show that none exist. 

Objective function   1 1 2 2w x w x+    

Constraints 

 
1 2

1 2

max{ , }

0, 0

x x q

x x



 
   

variables    1 2,x x   

parameters  1 2, ,q w w  

conditions on parameters 1 20, 0, 0q w w    

PROBLEM 7 

For all allowed values of the parameters, find all global maxima of the following 

maximization problem, or show that none exist. 

Objective function   ( )pF x wx−    

constraints , 0nx x     

variables     1 2 ... n

nx x x x=    

parameters  

  1 2 ... n

n

Fn

p

w w w w

+ +



= 

⎯⎯→

 

conditions on parameters 

 
1 20, 0, 0,..., 0,and

there exists a vector  such that ( ) 0

n

n

p w w w

b pF b wb+

   

 − 
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PROBLEM 8 

For all allowed values of the parameters, find all global maxima of the following 

maximization problem, or show that none exist. 

Objective function    

( )

if

,

otherwise

x A y x A

U x y

y

+  +


= 



   

constraints  

0, 0

x py m

x y

+ 

 
   

variables    ,x y   

parameters  , ,  A p m  

conditions on parameters 0, 0, 0 A p m    

PROBLEM 9 

Find all global maxima and all global minima of the following problem or show that 

none exist. 

Objective function   13

1 2 2
x

x x−    

Constraints 

 

( ) ( )( )

( )( ) ( )( )
( )( )

1 2 1 2

2 2

2 3

3

1 3 3

1 ( 1) 7 5 0

1 1 0

1 ( 1)( 4) 0

x x x x

x x

x x x

+ − − − =

− − =

+ − − =

   

variables    1 2 3, ,x x x   

PROBLEM 10 

For all allowed values of the parameters, find all global maxima of the following 

maximization problem, or show that none exist. 
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Objective function   2 2

1 2

1 1
49 ( 1) ( 2)

2 2
x x− − − −    

Constraints 

 
1 2

1 2

2 3 10

0, 0

x x

x x

+ 

 
   

variables    1 2,x x   


