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L4 (By Peter Lohmander 2009-09-23) 
 
Quadratic programming and other multi dimensional nonlinear programming. Focus on problems with concave objective functions and convex 
feasible sets. General theory, application examples, analytical solutions and numerical solutions via computer programming.  
(Portfolio theory according to Markowitz with applications in separate document.)    






max (100 ) (150 1.5 )
. .

[ _1] 30
[ _ 2] 20
[ ] 40

a a b b
s t
cap a
cap b
forestcap a b

    




 














 2 






 3 



max (100 ) (150 1.5 )
. .

[ _1] 30
[ _ 2] 20
[ ] 40

a a b b
s t
cap a
cap b
forestcap a b

    




 






2 2

1 2 3

100 150 1.5
(30 ) (20 ) (40 )

L a a b b
a b a b  

    
       



 4 

1

2

3

1 3

2 3

30

20

40

100 2

150 3

L a

L b

L a b

L a
a
L b
b







 

 


 




 



  



   




   






 5 




100 2

150 3

0

100 2
150 3
100 2(20) 60 2

150 3(20) 90 3

a
a

b
b

d da db
a b

db da
b a

db a
da

b
db a
da b
db
da


 




 


 
   

 
 

 
 

   
 

  
 




   
  







 6 










 7 





model: 
 
max = prof; 
 
prof = (100-a)*a + (150-1.5*b)*b; 
 
[cap_1] a <= 30; 
[cap_2] b <= 20; 
[forcap]a+b <= 40; 
 
end 
 
  Local optimal solution found. 
  Objective value:                              4000.000 
  Infeasibilities:                              0.000000 
  Extended solver steps:                               5 
  Total solver iterations:                            54 
 
 
                       Variable           Value        Reduced Cost 
                           PROF        4000.000            0.000000 
                              A        20.00000            0.000000 
                              B        20.00000            0.000000 
 
                            Row    Slack or Surplus      Dual Price 
                              1        4000.000            1.000000 
                              2        0.000000            1.000000 
                          CAP_1        10.00000            0.000000 
                          CAP_2        0.000000            30.00000 
                         FORCAP        0.000000            60.00000 
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