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1. Linear Programming
Maximize
3x1 + x2 + 3x3

for
2x1 + x2 + x3 ≤ 2
x1 + 2x2 + 3x3 ≤ 5
2x1 + 2x2 + x3 ≤ 6
x1, x2, x3 ≥ 0

SOLUTION

1 / / T h i s i s a l i n e a r p r o g r a m m i n g w i t h l i n e a r

c o n s t r a i n t s . T h i s p r o g r a m m u s e s k a r m a r k a r , a n

i n b u i l t f u n c t i o n . I t c a n a l s o b e s o l v e d i n

s c i l a b u s i n g l i n p r o f u n c t i o n ( l i n p r o i s i n

Q u a p r o t o o l b o x u n d e r O p t i m i z a t i o n i n ATOMS , i t

c a n i n s t a l l e d b y c omm a n d a t o m s I n s t a l l ( q u a p r o ) )

2

3 mode(0 ) ;
4 A = [
5 2 1 1
6 1 2 3
7 2 2 1 ] ; / / t h e m a t r i x o f l i n e a r i n e q u a l i t y

c o n s t r a i n t s .

8 b = [ 2 ; 5 ; 6 ] ; / / t h e r i g h t − h a n d s i d e o f l i n e a r

i n e q u a l i t y c o n s t r a i n t s .

9 c = [ 3 ; 1 ; 3 ] ; / / t h e l i n e a r p a r t o f t h e o b j e c t i v e

f u n c t i o n .

10 lb = [ 0 ; 0 ; 0 ] ; / / t h e l o w e r b o u n d s

11 [ xopt , fopt , e x i t f l a g , i t e r , yopt ] =karmarkar ( [ ] , [ ] , c
, [ ] , [ ] , [ ] , [ ] , [ ] , A, b , lb ) ; / / S o l v e s a l i n e a r

o p t i m i z a t i o n p r o b l e m

12 disp ( xopt (1 ) , ”x1=” )
13 disp ( xopt (2 ) , ”x2=” )
14 disp ( xopt (3 ) , ”x3=” )
15 disp ( fopt , ” the ob j e c t i v e func t i on value at optimum
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” )
16 disp ( i t e r , ” the number o f i t e r a t i o n s=” )
17 disp ( yopt , ”a s t r u c t conta in ing the dual s o l u t i o n .

The s t r u c tu r e yopt has four f i e l d s : i n eq l i n ,
eq l in , upper , lower . ” )

18 disp ( yopt . i n eq l i n , ”yopt . i n e q l i n=” )
19 disp ( yopt . lower , ”yopt . lower=” )
20 browsevar ( ) / / / / b r o w s e v a r c a n s h o w a l l v a r i a b l e s .

b r o w s e v a r c a n b e c o s t u m i z e d t o s h o w a l l o r s o m e

t y p e o f v a r i a b l e s . I t ’ s a l s o p o s s i b l e t o e x c l u d e

v a r i a b l e n a m e s .

2. Quadratic Programming:
Minimize

f(x) = 1
2
xT

[
2 0
0 2

]
x+

[
−2
−2

]T
x

for
x1 + x2 ≥ 2 +

√
2

− x1 + x2 ≥ −2

SOLUTION

1 / / T h i s i s a l i n e a r q u a d r t a t i c p r o g r a m m w i t h l i n e a r

c o n s t r a i n t s . T h i s p r o g r a m m u s e s q p s o l v e , a n

i n b u i l t f u n c t i o n . I t c a n a l s o b e s o l v e d i n

s c i l a b u s i n g q u a p r o f u n c t i o n ( q u a p r o i s i n

Q u a p r o t o o l b o x u n d e r O p t i m i z a t i o n i n ATOMS , i t

c a n i n s t a l l e d b y c omm a n d a t o m s I n s t a l l ( q u a p r o ) )

2

3 mode(0 )
4 Q = [2 0 ;0 2 ] ; / / r e a l p o s i t i v e d e f i n i t e s y m m e t r i c

m a t r i x ( d i m e n s i o n n x n ) .

5 p=[−2;−2]; / / r e a l ( c o l u m n ) v e c t o r ( d i m e n s i o n n )

6 C1=[1 1;−1 1 ] ;
7 b1=[(2+2ˆ1/2) ; −2 ] ;
8 XL= [ 0 ; 0 ] ; / / c o l u m n v e c t o r o f l o w e r − b o u n d s

9 XU=[1 e10 ; 1 e10 ] ; / / c o l u m n v e c t o r o f u p p e r − b o u n d s
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10 me=2; / / n u m b e r o f e q u a l i t y c o n s t r a i n t s

11 [ xopt , i a c t , i t e r , f opt ] = qp so lve (Q, p ,C1 , b1 ,me) / /

q p s o l v e i s a l i n e a r q u a d r a t i c p r o g r a m m i n g

s o l v e r

12 disp ( xopt (1 ) , ”x1=” )
13 disp ( xopt (2 ) , ”x2=” )
14 disp ( fopt , ” the ob j e c t i v e func t i on value at optimum

=” )
15 disp ( i t e r (1 ) , ”The number o f main i t e r a t i o n s=” )
16 disp ( i t e r (2 ) , ”How many c on s t r a i n t s were de l e t ed

a f t e r they became ac t i v e=” )
17 disp ( i a c t , ” vector , i n d i c a t o r o f a c t i v e c on s t r a i n t s .

The f i r s t non zero e n t r i e s g ive the index o f
the a c t i v e c on s t r a i n t s ” )

18 browsevar ( ) / / b r o w s e v a r c a n s h o w a l l v a r i a b l e s .

b r o w s e v a r c a n b e c o s t u m i z e d t o s h o w a l l o r s o m e

t y p e o f v a r i a b l e s . I t ’ s a l s o p o s s i b l e t o e x c l u d e

v a r i a b l e n a m e s .

3. Non-Linear Programming:
Minimize
(x1 − 2)2 + (x2 − 1)2

for
g1 : −x2 + x2

1 ≤ 0
x1 + x2 ≤ 2
x2 ≥ 0

Find Contour Surface Plot and Unconstrained Minima of the
following problems

4. f(x) = x2
1 + x2

2 + x1x2

SOLUTION

1 / / T h i s p r o g r a m m c o m p u t e s t h e u n c o n s t r a i n e d

m i n i m i m u m o f g i v e n f u n c t i o n u s i n g a n i n b u i l t

f m i n s e a r c h f u n c t i o n .
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2 mode(0 )
3 function y=f (x )
4 y=x (1) ˆ2 +x (2)ˆ2+x (1) ∗x (2 ) ;
5 endfunction
6

7 opt = optimset ( ”TolX” , 1 . e−2 ) ; / / O p t i m s e t

f u n c t i o n m a n a g e s t h e ” o p t i o n s ” d a t a

s t r u c t u r e , w h i c h i s a s t r u c t w i t h a s e t o f

f i e l d s ( f o r e x a m p l e , ” M a x F u n E v a l s ” , ”

M a x I t e r ” , e t c . . . )

8

9 [ x , f va l , e x i t f l a g , output ] = fminsearch ( f ,
[−1.2 1 ] ) ; / / c o m p u t e s t h e u n c o n s t r a i n e d

m i n i m i m u m o f g i v e n f u n c t i o n w i t h t h e N e l d e r

−Me a d a l g o r i t h m .

10

11 disp (x , ”The minimum=” )
12 disp ( f va l , ”The minimum func t i on value=” )
13 e x i t f l a g / / T h e f l a g a s s o c i a t e d w i t h e x i s t

s t a t u s o f t h e a l g o r i t h m . T h e h e l p f i l e f o r

f m i n s e a r c h w i l l g i v e d e t a i l s o f d i f f e r e n t

v a l u e s o f e x i t f l a g .

14 output / / A s t r u c t w h i c h s t o r e s d e t a i l e d

i n f o r m a t i o n a b o u t t h e e x i t o f t h e a l g o r i t h m

.

15 browsevar ( )
16 / / ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ L e v e l c u r v e s o f a s u r f a c e o n a 2 D

p l o t ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗

17 deff ( ’ [w]= f ( x1 , x2 ) ’ , ’w=x1ˆ2+x2ˆ2+x1∗x2 ’ )
18 x1 = [ 0 : 0 . 2 5 : 6 ] ; x2 = [ 0 : 0 . 2 5 : 6 ] ; z=feval ( x1 , x2 , f ) ;
19 contour2d ( x1 , x2 , z , 1 0 )
20 xt i t le ( ’ Contour p l o t o f w=x1ˆ2+x2ˆ2+x1∗x2 ’ )

5. (x2 − x1)
2 + 8x1x2 − x1 + x2 + 3

SOLUTION

1 / / T h i s p r o g r a m m c o m p u t e s t h e u n c o n s t r a i n e d

m i n i m i m u m o f g i v e n f u n c t i o n u s i n g a n i n b u i l t
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f m i n s e a r c h f u n c t i o n .

2 mode(0 )
3 function y=f (x )
4 y = −(((x (2 ) )−(x (1 ) ) ) ˆ2+8∗(x (1 ) ) ∗(x (2 ) )+(x

(1 ) ) ∗(x (2 ) ) ) ;
5 endfunction
6 opt = optimset ( ”TolX” , 1 . e−2 ) ; / / O p t i m s e t

f u n c t i o n m a n a g e s t h e ” o p t i o n s ” d a t a

s t r u c t u r e , w h i c h i s a s t r u c t w i t h a s e t o f

f i e l d s ( f o r e x a m p l e , ” M a x F u n E v a l s ” , ”

M a x I t e r ” , e t c . . . )

7 [ x , f va l , e x i t f l a g , output ] = fminsearch ( f ,
[−1.2 1 ] ) ; / / c o m p u t e s t h e u n c o n s t r a i n e d

m i n i m i m u m o f g i v e n f u n c t i o n w i t h t h e N e l d e r

−Me a d a l g o r i t h m .

8 disp (x , ”The minimum=” )
9 disp ( f va l , ”The minimum func t i on value=” )

10 e x i t f l a g / / T h e f l a g a s s o c i a t e d w i t h e x i s t

s t a t u s o f t h e a l g o r i t h m . T h e h e l p f i l e f o r

f m i n s e a r c h w i l l g i v e d e t a i l s o f d i f f e r e n t

v a l u e s o f e x i t f l a g .

11 output / / A s t r u c t w h i c h s t o r e s d e t a i l e d

i n f o r m a t i o n a b o u t t h e e x i t o f t h e a l g o r i t h m

.

12 browsevar ( )
13 / / ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ L e v e l c u r v e s o f a s u r f a c e o n a 2 D

p l o t ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗

14 deff ( ’ [w]= f ( x1 , x2 ) ’ , ’w=(x2−x1 )ˆ2+8∗x1∗x2−x1+x2
+3 ’ )

15 x1 = [ 0 : 0 . 2 5 : 6 ] ; x2 = [ 0 : 0 . 2 5 : 6 ] ; z=feval ( x1 , x2 , f ) ;
16 contour2d ( x1 , x2 , z , 1 0 )
17 xt i t le ( ’ Contour p l o t o f w=(x2−x1 )ˆ2+8∗x1∗x2−x1+

x2+3 ’ , ’ x1 ’ , ’ x2 ’ )

6. (x2
1 − 1.5x1x2 + 2x2

2)x
2
1

SOLUTION
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1 / / T h i s p r o g r a m m c o m p u t e s t h e u n c o n s t r a i n e d

m i n i m i m u m o f g i v e n f u n c t i o n u s i n g a n i n b u i l t

f m i n s e a r c h f u n c t i o n .

2 mode(0 )
3 function y=f (x )
4 y = −((x (1 ) ) ˆ2−1.5∗(x (1 ) ) ∗(x (2 ) ) )
5 ;
6 endfunction
7

8 opt = optimset ( ”TolX” , 1 . e−2 ) ; / / O p t i m s e t

f u n c t i o n m a n a g e s t h e ” o p t i o n s ” d a t a

s t r u c t u r e , w h i c h i s a s t r u c t w i t h a s e t o f

f i e l d s ( f o r e x a m p l e , ” M a x F u n E v a l s ” , ”

M a x I t e r ” , e t c . . . )

9 [ x , f va l , e x i t f l a g , output ] = fminsearch ( f ,
[−1.2 1 ] ) ; / / c o m p u t e s t h e u n c o n s t r a i n e d

m i n i m i m u m o f g i v e n f u n c t i o n w i t h t h e N e l d e r

−Me a d a l g o r i t h m .

10 disp (x , ”The minimum=” )
11 disp ( f va l , ”The minimum func t i on value=” )
12 e x i t f l a g / / T h e f l a g a s s o c i a t e d w i t h e x i s t

s t a t u s o f t h e a l g o r i t h m . T h e h e l p f i l e f o r

f m i n s e a r c h w i l l g i v e d e t a i l s o f d i f f e r e n t

v a l u e s o f e x i t f l a g .

13 output / / A s t r u c t w h i c h s t o r e s d e t a i l e d

i n f o r m a t i o n a b o u t t h e e x i t o f t h e a l g o r i t h m

.

14 browsevar ( )
15 / / ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ L e v e l c u r v e s o f a s u r f a c e o n a 2 D

p l o t ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗

16

17 deff ( ’ [w]= f ( x1 , x2 ) ’ , ’w=((( x1 ) ˆ2) ∗( x1 ) ˆ2−1.5∗(
x2 ) ∗( x2 ) ∗( x1 ) ˆ2+2∗(x2 ) ˆ2) ∗( x1 ) ˆ2 ’ ) / / a n

i n l i n e f u n c t i o n

18 x1 = [ 0 : 0 . 2 5 : 6 ] ; x2 = [ 0 : 0 . 2 5 : 6 ] ; z=feval ( x1 , x2 , f ) ; / /

m u l t i p l e e v a l u a t i o n

19

20 contour2d ( x1 , x2 , z , 1 0 )
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21 xt i t le ( ’ Contour p l o t o f w=((( x1 ) ˆ2) −1.5∗(x2 ) ∗( x2
)+2∗(x2 ) ˆ2) ( x1 ) ˆ2 ’ , ’ x1 ’ , ’ x2 ’ )

GRAPHICAL COMPUTATION OF Q6

1 / / T h i s i s a l i n e a r p r o g r a m m i n g w i t h l i n e a r

c o n s t r a i n t s . T h i s p r o g r a m m u s e s k a r m a r k a r , a n

i n b u i l t f u n c t i o n . I t c a n a l s o b e s o l v e d i n

s c i l a b u s i n g l i n p r o f u n c t i o n ( l i n p r o i s i n

Q u a p r o t o o l b o x u n d e r O p t i m i z a t i o n i n ATOMS , i t

c a n i n s t a l l e d b y c omm a n d a t o m s I n s t a l l ( q u a p r o ) )

2

3 mode(0 ) ;
4 A = [
5 2 1 1
6 1 2 3
7 2 2 1 ] ; / / t h e m a t r i x o f l i n e a r i n e q u a l i t y

c o n s t r a i n t s .

8 b = [ 2 ; 5 ; 6 ] ; / / t h e r i g h t − h a n d s i d e o f l i n e a r

i n e q u a l i t y c o n s t r a i n t s .

9 c = [ 3 ; 1 ; 3 ] ; / / t h e l i n e a r p a r t o f t h e o b j e c t i v e

f u n c t i o n .

10 lb = [ 0 ; 0 ; 0 ] ; / / t h e l o w e r b o u n d s

11 [ xopt , fopt , e x i t f l a g , i t e r , yopt ] =karmarkar ( [ ] , [ ] , c
, [ ] , [ ] , [ ] , [ ] , [ ] , A, b , lb ) ; / / S o l v e s a l i n e a r

o p t i m i z a t i o n p r o b l e m

12 disp ( xopt (1 ) , ”x1=” )
13 disp ( xopt (2 ) , ”x2=” )
14 disp ( xopt (3 ) , ”x3=” )
15 disp ( fopt , ” the ob j e c t i v e func t i on value at optimum

” )
16 disp ( i t e r , ” the number o f i t e r a t i o n s=” )
17 disp ( yopt , ”a s t r u c t conta in ing the dual s o l u t i o n .

The s t r u c tu r e yopt has four f i e l d s : i n eq l i n ,
eq l in , upper , lower . ” )

18 disp ( yopt . i n eq l i n , ”yopt . i n e q l i n=” )
19 disp ( yopt . lower , ”yopt . lower=” )
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20 browsevar ( ) / / / / b r o w s e v a r c a n s h o w a l l v a r i a b l e s .

b r o w s e v a r c a n b e c o s t u m i z e d t o s h o w a l l o r s o m e

t y p e o f v a r i a b l e s . I t ’ s a l s o p o s s i b l e t o e x c l u d e

v a r i a b l e n a m e s .
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