
Appendix 

Source Code: 

package t r a n s p o r t a t i o n ; 

import j avax.swing.*; 
import j a v a . u t i l . A r r a y L i s t ; 
import J a v a . i o . F i l e W r i t e r ; 
import Java.io.IOException; 
import s t a t i c j a v a . l a n g . M a t h . m i n ; 
import Java.io.BufferedReader; 
import Java.io.FileReader; 
import j ava.awt.*; 
import J a v a . i o . F i l e ; 

p u b l i c c l a s s Transportation 
{ 

p r i v a t e s t a t i c A r r a y L i s t < J T e x t F i e l d > t e x t F i e l d s l = new A r r a y L i s t O ( ) ; 
p r i v a t e s t a t i c A r r a y L i s t < J T e x t F i e l d > t e x t F i e l d s 2 = new A r r a y L i s t O ( ) ; 

s t a t i c i n t s u p p l y P o i n t s ; 
s t a t i c i n t d e m a n d P o i n t s ; 
s t a t i c i n t numberOfRows; 
s t a t i c i n t numberOfColumns; 

s t a t i c i n t [ ] s u p p l y = new i n t [ 4 0 ] ; 
s t a t i c i n t [ ] demand = new i n t [ 4 0 ] ; 
s t a t i c i n t [ ] r o w P e n a l t y = new i n t [ 4 0 ] ; 
s t a t i c i n t [ ] c o l P e n a l t y = new i n t [ 4 0 ] ; 

s t a t i c i n t [ ] [ ] c o s t = new in t [ 4 0 ] [ 4 0 ] ; 
s t a t i c i n t [ ] [ ] p r o b l e m A r r a y = new in t [ 4 1 ] [ 4 1 ] ; 
s t a t i c i n t [ ] [ ] s o l u t i o n A r r a y = new in t [ 4 0 ] [ 4 0 ] ; 

s t a t i c S t r i n g a l l M e s s a g e = ""; 

p u b l i c s t a t i c v o i d m a i n ( S t r i n g [ ] a r g s ) 
{ 

S w i n g U t i l i t i e s . i n v o k e L a t e r ( ( ) -> createAndShowGUI 
} 

p r i v a t e s t a t i c v o i d createAndShowGUI() 
{ 

JFrame frame = new J F r a m e ( " T r a n s p o r t a t i o n P r o b l e m " ) ; 
J P a n e l m a i n P a n e l = new J P a n e l ( ) ; 
f r a m e . s e t D e f a u l t C l o s e O p e r a t i o n ( J F r a m e . E X I T _ 0 N _ C L 0 S E ) ; 
f r a m e . s e t S i z e ( 1 4 0 0 , 750); 

// Set l a y o u t f o r t h e m a i n P a n e l 
m a i n P a n e l . s e t L a y o u t ( n u l l ) ; // F o r s i m p l i c i t y , u s i n g a b s o l u t e 

p o s i t i o n i n g 
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// Add t h e m a i n P a n e l t o t h e frame 
f r a m e . a d d ( m a i n P a n e l ) ; 
f r a m e . s e t V i s i b l e ( t r u e ) ; 

/ / / s t a r t , f r o m h e r e 

// Add a new l a b e l t o t h e m a i n P a n e l 
J L a b e l n e w L a b e l = new J L a b e l ( " N u m b e r o f S u p p l i e r s " ) ; 
n e w L a b e l . s e t B o u n d s ( 3 0 , 15, 200, 30); // S e t t h e p o s i t i o n and s i z e 

o f t h e l a b e l 
m a i n P a n e l . a d d ( n e w L a b e l ) ; 

// Add a new l a b e l t o t h e m a i n P a n e l 
J L a b e l newLabe2 = new J L a b e l ( " N u m b e r o f Demands"); 
newLabe2.setBounds(210, 15, 200, 30); // S e t t h e p o s i t i o n and 

s i z e o f t h e l a b e l 
m a i n P a n e l . a d d ( n e w L a b e 2 ) ; 

f r a m e . s e t V i s i b l e ( t r u e ) ; 
f r a m e . s e t V i s i b l e ( t r u e ) ; 

//end h e r e 
// C a l l t h e a d d T e x t F i e l d method t o add t h e J T e x t F i e l d d y n a m i c a l l y 
a d d M u l t i p l e T e x t F i e l d s l ( m a i n P a n e l ) ; 

J B u t t o n r e t r i e v e B u t t o n = new J B u t t o n ( " S e t I n p u t A r e a " ) ; 
r e t r i e v e B u t t o n . s e t B o u n d s ( 3 9 0 , 20, 150, 18); 
m a i n P a n e l . a d d ( r e t r i e v e B u t t o n ) ; 

J B u t t o n s o l v e B u t t o n = new J B u t t o n ( " S o l v e t h e P r o b l e m " ) ; 
s o l v e B u t t o n . s e t B o u n d s ( 5 5 0 , 20, 150, 18); 
m a i n P a n e l . a d d ( s o l v e B u t t o n ) ; 

r e t r i e v e B u t t o n . a d d A c t i o n L i s t e n e r ( e -> 
{ 

J T e x t F i e l d t e x t F i e l d T o G e t V a l u e l = t e x t F i e l d s 1 . g e t ( 0 ) ; 
J T e x t F i e l d t e x t F i e l d T o G e t V a l u e 2 = t e x t F i e l d s 1 . g e t ( 1 ) ; 

i f ( t e x t F i e l d T o G e t V a l u e l . g e t T e x t ( ) . e q u a l s ( " " ) ) 
{ 

J O p t i o n P a n e . s h o w M e s s a g e D i a l o g ( n u l l , " E n t e r a v a l i d v a l u e 
f o r s u p p l y p o i n t s ! " ) ; 

} 
e l s e i f ( t e x t F i e l d T o G e t V a l u e 2 . g e t T e x t ( ) . e q u a l s ( " " ) ) 
{ 

J O p t i o n P a n e . s h o w M e s s a g e D i a l o g ( n u l l , " E n t e r a v a l i d v a l u e 
f o r demand p o i n t s ! " ) ; 

} 
e l s e i f ( I n t e g e r . p a r s e l n t ( t e x t F i e l d T o G e t V a l u e l . g e t T e x t ( ) ) > 4 0 

| I n t e g e r . p a r s e l n t ( t e x t F i e l d T o G e t V a l u e 2 . g e t T e x t ( ) ) > 4 0 ) 
{ 

J O p t i o n P a n e . s h o w M e s s a g e D i a l o g ( n u l l , " A l l o w e d p r o b l e m s i z e 
i s e x c e e d e d ! " ) ; 

} 
e l s e 
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s u p p l y P o i n t s = 
I n t e g e r . p a r s e l n t ( t e x t F i e l d T o G e t V a l u e l . g e t T e x t ( ) ) ; 

demandPoints = 
I n t e g e r . p a r s e l n t ( t e x t F i e l d T o G e t V a l u e 2 . g e t T e x t ( ) ) ; 

i n t l i s t S i z e = t e x t F i e l d s 2 . s i z e ( ) ; 

i f ( l i s t S i z e ! = 0 ) 
{ 

f o r ( i n t i = 0 ; K l i s t S i z e ; i++) 
{ 

J T e x t F i e l d t e x t F i e l d T o R e m o v e = 
t e x t F i e l d s 2 . g e t ( i ) ; // Remove t h e f i r s t t e x t F i e l d f r o m t h e l i s t 

m a i n P a n e l . r e m o v e ( t e x t F i e l d T o R e m o v e ) ; // Remove 
t h e t e x t F i e l d f r o m t h e p a n e l 

} 
m a i n P a n e l . r e v a l i d a t e ( ) ; 
m a i n P a n e l . r e p a i n t ( ) ; 
t e x t F i e l d s 2 . c l e a r ( ) ; 

a d d M u l t i p l e T e x t F i e l d s 2 ( m a i n P a n e l , ( s u p p l y P o i n t s + 1 ) , ( d e m a n d P o i n t s + 1 ) , 30, 
50) ; 

} 
e l s e 

a d d M u l t i p l e T e x t F i e l d s 2 ( m a i n P a n e l , ( s u p p l y P o i n t s + 1 ) , ( d e m a n d P o i n t s + 1 ) , 30, 
50) ; 

)) ; 

s o l v e B u t t o n . a d d A c t i o n L i s t e n e r ( e -> 
{ 

i n t l i s t S i z e = t e x t F i e l d s 2 . s i z e () ; 
i f ( l i s t S i z e = = 0 ) 
{ 

J O p t i o n P a n e . s h o w M e s s a g e D i a l o g ( n u l l , " P l e a s e c r e a t e a 
i n p u t t a b l e ! " ) ; 

} 
e l s e 
{ 

i n t myCheck=0; 
f o r ( i n t i = 0 ; i < l i s t S i z e ; i + + ) 
{ 

J T e x t F i e l d t e x t F i e l d T o G e t V a l u e = t e x t F i e l d s 2 . g e t ( i ) 
i f ( t e x t F i e l d T o G e t V a l u e . g e t T e x t ( ) . e q u a l s ( " " ) ) 
{ 

myCheck = 1; 
break; 

} 
) 

i f (myCheck==l) 
{ 
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J O p t i o n P a n e . s h o w M e s s a g e D i a l o g ( n u l l , " P l e a s e f i l l 
e n t i r e i n p u t t a b l e ! " ) ; 

} 
e l s e 
{ 

s o l v e P r o b l e m ( ) ; 
} 

p u b l i c s t a t i c void. a d d M u l t i p l e T e x t F i e l d s l ( J P a n e l p a n e l ) 
{ 

i n t x = 160; 
i n t y = 20; 
i n t t e x t F i e l d W i d t h = 35; 
i n t t e x t F i e l d H e i g h t = 20; 
i n t h o r i z o n t a l S p a c i n g = 180; 

f o r ( i n t i = 0; i < 2; i++) 
{ 

J T e x t F i e l d t e x t F i e l d = new J T e x t F i e l d ( ) ; 
t e x t F i e l d . s e t B o u n d s ( x , y, t e x t F i e l d W i d t h , t e x t F i e l d H e i g h t ) ; 
t e x t F i e l d s l . a d d ( t e x t F i e l d ) ; 
p a n e l . a d d ( t e x t F i e l d ) ; 
x += h o r i z o n t a l S p a c i n g ; // I n c r e m e n t y - c o o r d i n a t e f o r t h e 

n e x t t e x t F i e l d 
} 
p a n e l . r e v a l i d a t e ( ) ; 
p a n e l . r e p a i n t ( ) ; 

} 

p u b l i c s t a t i c v o i d a d d M u l t i p l e T e x t F i e l d s 2 ( J P a n e l p a n e l , i n t c o u n t l , 
i n t c o u n t 2 , i n t x, i n t y) 

{ 
i n t xx = x; 
i n t yy = y; 
i n t t e x t F i e l d W i d t h = 35; 
i n t t e x t F i e l d H e i g h t = 20; 
i n t v e r t i c a l S p a c i n g = 20; 
i n t h o r i z o n t a l S p a c i n g = 40; 

f o r ( i n t i = 1; i <= c o u n t l ; i++) { 
f o r ( i n t j =1; j <= c o u n t 2 ; j++){ 

i f ( i = = c o u n t l && j==count2) 
continue; 

J T e x t F i e l d t e x t F i e l d = new J T e x t F i e l d ( ) ; 
t e x t F i e l d . s e t B o u n d s ( x x , yy, t e x t F i e l d W i d t h , 

t e x t F i e l d H e i g h t ) ; 
t e x t F i e l d s 2 . a d d ( t e x t F i e l d ) ; 
p a n e l . a d d ( t e x t F i e l d ) ; 
xx += h o r i z o n t a l S p a c i n g ; 

} 
yy += v e r t i c a l S p a c i n g ; 

53 



xx=x; 
} 
p a n e l . r e v a l i d a t e ( ) ; 
p a n e l . r e p a i n t ( ) ; 

} 

p u b l i c s t a t i c void. solveProblem() 
{ 

f i l l l n i t i a l A r r a y s ( ) ; 

a l l M e s s a g e = " \ n " ; 
al l M e s s a g e + = "| NORTHWEST CORNER METHOD |\n" 
al l M e s s a g e + = " \ n " ; 
al l M e s s a g e + = "\nThe i n i t i a l p r o b l e m i s \ n " ; 

p r i n t T a b l e ( ) ; 
dummyCheck() ; 
p r i n t T a b l e ( ) ; 
n o r t h W e s t C o r n e r M e t h o d ( ) ; 

f i l l l n i t i a l A r r a y s ( ) ; 

a l l M e s s a g e +="\n\n\n"; 
a l l M e s s a g e += " \ n " 
a l l M e s s a g e += "| LEAST COST METHOD |\n 
a l l M e s s a g e += " \ n " 
a l l M e s s a g e += "\nThe i n i t i a l p r o b l e m i s \ n \ n " ; 

p r i n t T a b l e ( ) ; 
dummyCheck() ; 
p r i n t T a b l e ( ) ; 
l e a s t C o s t M e t h o d ( ) ; 

f i l l l n i t i a l A r r a y s ( ) ; 

a l l M e s s a g e +="\n\n\n"; 
al l M e s s a g e + = " \n"; 
al l M e s s a g e + = "| VOGEL'S APPROXIMATION METHOD |\n" 
al l M e s s a g e + = " \n"; 
al l M e s s a g e + = "\nThe i n i t i a l p r o b l e m i s \ n " ; 

p r i n t T a b l e ( ) ; 
dummyCheck(); 
p r i n t T a b l e () ; 

v o g e l s A p p r o x i m a t i o n M e t h o d ( ) ; 

f i l l l n i t i a l A r r a y s ( ) ; 

a l l M e s s a g e +="\n\n\n"; 
al l M e s s a g e + = " \n"; 
al l M e s s a g e + = "| RUSSELL'S APPROXIMATION METHOD |\n" 
al l M e s s a g e + = " \n"; 
al l M e s s a g e + = "\nThe i n i t i a l p r o b l e m i s \ n " ; 
p r i n t T a b l e ( ) ; 
dummyCheck(); 
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p r i n t T a b l e ( ) ; 

r u s s e l l s A p p r o x i m a t i o n M e t h o d ( ) ; 

/ * f i l l I n i t i a l A r r a y s ( ) ; 
a l l M e s s a g e +="\n\n\n"; 
a l l M e s s a g e + = " \ n " 
al l M e s s a g e + = "| MODI METHOD |\n 
al l M e s s a g e + = " \ n " 
al l M e s s a g e + = "\nThe i n i t i a l p r o b l e m i s \ n " ; 

p r i n t T a b l e ( ) ; 
dummyCheck(); 
p r i n t T a b l e ( ) ; 
m o d i M e t h o d ( ) ; 

f i l l l n i t i a l A r r a y s ( ) ; 

a l l M e s s a g e +="\n\n\n"; 
a l l M e s s a g e + = " \ n " 
al l M e s s a g e + = "| STEPPING STONE METHOD |\n 
al l M e s s a g e + = " \ n " 
al l M e s s a g e + = "\nThe i n i t i a l p r o b l e m i s \ n " ; 

p r i n t T a b l e ( ) ; 
dummyCheck(); 
p r i n t T a b l e ( ) ; 
s t e p p i n g S t o n e M e t h o d ( ) ; */ 

w r i t e T o F i l e ( ) ; 
J O p t i o n P a n e . s h o w M e s s a g e D i a l o g ( n u l l , " P r o b l e m s o l v e d ! 

S t r i n g f i l e P a t h = " s o l u t i o n . t x t " ; 
t r y { 

F i l e f i l e = new F i l e ( f i l e P a t h ) ; 
i f ( ! D e s k t o p . i s D e s k t o p S u p p o r t e d ( ) ) { 

S y s t e m . o u t . p r i n t l n ( " D e s k t o p n o t s u p p o r t e d " ) ; 
return; 

} 

Desktop d e s k t o p = D e s k t o p . g e t D e s k t o p ( ) ; 
i f ( f i l e . e x i s t s () ) { 

d e s k t o p . o p e n ( f i l e ) ; 
} e l s e { 

S y s t e m . o u t . p r i n t l n ( " F i l e d o e s n ' t e x i s t " ) ; 
} 

} catch ( I O E x c e p t i o n e) { 
S y s t e m . o u t . p r i n t l n ( " E r r o r o p e n i n g t h e f i l e : " + 

.getMes sage() ); 
} 
/ / t e s t e r P r i n t e r ( ) ; 

} 

p u b l i c s t a t i c void, f i l l l n i t i a l A r r a y s ( ) 
{ 

numberOfRows = s u p p l y P o i n t s + 1; 
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numberOfColumns = demandPoints + 1; 

i n t l i s t S i z e = t e x t F i e l d s 2 . s i z e ( ) ; 

i n t i = 0 ; 
i n t j=0; 

f o r ( i = 0 ; i<=40; 
{ 

i f ( i ! = 4 0 ) 
{ 

s u p p l y [ i ] = 0 ; 
demand[i]=0; 

} 

f o r (j=0; j<=40; 
{ 

i f ( j ! = 4 0 && i!=40) 
{ 

c o s t [ i ] [ j ] = 0 ; 
s o l u t i o n A r r a y [ i ] [ j ] = 0 ; 

} 
p r o b l e m A r r a y [ i ] [ j ] = 0 ; 

i = 0 ; 
j=0; 
f o r ( i n t k = 0 ; k < l i s t S i z e ; k + + ) 
{ 

J T e x t F i e l d t e x t F i e l d T o G e t V a l u e = t e x t F i e l d s 2 . g e t 

i f ((k+1)%numberOfColumns==0) 
{ 

s u p p l y [ i ] = 
I n t e g e r . p a r s e l n t ( t e x t F i e l d T o G e t V a l u e . g e t T e x t () ) ; 

p r o b l e m A r r a y [ i ] [ j ] = s u p p l y [ i ] ; 
i++; 
j=0; 

} 
e l s e if((k+1)>(numberOfRows-1)*numberOfColumns) 
{ 

demand[j] = 
I n t e g e r . p a r s e l n t ( t e x t F i e l d T o G e t V a l u e . g e t T e x t ( ) ) ; 

p r o b l e m A r r a y [ i ] [ j ] = d e m a n d [ j ] ; 

} 
e l s e 
{ 

c o s t [ i ] [ j ] = 
I n t e g e r . p a r s e l n t ( t e x t F i e l d T o G e t V a l u e . g e t T e x t ( ) ) ; 

p r o b l e m A r r a y [ i ] [ j ] = c o s t [ i ] [ j ] ; 

} 
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) 
) 

p u b l i c s t a t i c void. p r i n t T a b l e ( ) 
{ 

a l l M e s s a g e +="\n"; 
f o r ( i n t i = 0 ; i<numberOfRows; 
{ 

f o r ( i n t j=0;j<numberOfColumns;j++) 
{ 

i f (i!=numberOfRows-1 || j!=numberOfColumns-1) 
{ 

a l l M e s s a g e += p r o b l e m A r r a y [ i ] [ j ] ; 
i f ( s o l u t i o n A r r a y [ i ] [ j ] != 0) 
{ 

a l l M e s s a g e += " ( " + s o l u t i o n A r r a y [ i ] [ j ] + " ) " ; 
} 
a l l M e s s a g e += " \ t \ t " ; 

} 
} 
a l l M e s s a g e +="\n"; 

} 
a l l M e s s a g e +="\n"; 

} 

p u b l i c s t a t i c v o i d dummyCheck( ) 

i n t t o t a l S u p p l y , t o t a l D e m a n d ; 

t o t a l S u p p l y = 0; 
t o t a l D e m a n d = 0; 

f o r ( i n t i = 0 ; i < s u p p l y P o i n t s ; i + + ) 
{ 

t o t a l S u p p l y += s u p p l y [ i ] ; 
} 

f o r ( i n t i = 0 ; i<demandPoints;i++) 
{ 

t o t a l D e m a n d += d e m a n d [ i ] ; 
} 

i f ( t o t a l S u p p l y > t o t a l D e m a n d ) 
{ 

numberOfColumns++; 
d e m a n d [ n u m b e r O f C o l u m n s - 2 ] = t o t a l S u p p l y - t o t a l D e m a n d ; 

} 
e l s e i f ( t o t a l S u p p l y < t o t a l D e m a n d ) 
{ 

numberOfRows++; 
s u p p l y [ n u m b e r O f R o w s - 2 ] = t o t a l D e m a n d - t o t a l S u p p l y ; 

} 

f o r ( i n t i = 0 ; i<numberOfRows;i++) 
{ 
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f o r ( i n t j=0;j<numberOfColumns;j++) 
{ 

i f (i==numberOfRows-1 && j==numberOfColumns-1) 

continue; 

e l s e i f (i==numberOfRows-1) 

p r o b l e m A r r a y [ i ] [ j ] = d e m a n d [ j ] ; 

e l s e i f (j==numberOfColumns-1) 

p r o b l e m A r r a y [ i ] [ j ] = s u p p l y [ i ] ; 

e l s e 

p r o b l e m A r r a y [ i ] [ j ] = c o s t [ i ] [ j ] ; 
} 

) 

i f ( t o t a l S u p p l y > t o t a l D e m a n d ) 
{ 

a l l M e s s a g e +="Total s u p p l y i s " + t o t a l S u p p l y + " u n i t and 
t o t a l demand i s " + t o t a l D e m a n d + " u n i t \ n " ; 

a l l M e s s a g e +="Thus, t o t a l s u p p l y > t o t a l demand. We add dummy 
demand p o i n t ! \ n " ; 

} 
e l s e i f ( t o t a l S u p p l y < totalDemand) 
{ 

a l l M e s s a g e +="Total s u p p l y i s " + t o t a l S u p p l y + " u n i t and 
t o t a l demand i s " + t o t a l D e m a n d + " u n i t \ n " ; 

a l l M e s s a g e +="Thus, t o t a l s u p p l y < t o t a l demand. We add dummy 
s u p p l y p o i n t ! \ n " ; 

} 
e l s e 
{ 

a l l M e s s a g e +="Total s u p p l y i s " + t o t a l S u p p l y + " u n i t and 
t o t a l demand i s " + t o t a l D e m a n d + " u n i t \ n " ; 

a l l M e s s a g e +="Thus, t o t a l s u p p l y = t o t a l demand. No need f o r 
dummy p o i n t . \ n " ; 

} 
) 

p u b l i c s t a t i c void. northWestCornerMethod. () 
{ 

i n t i = 0 ; 
i n t j=0; 

while (i<(numberOfRows-1) && j<(numberOfColumns-1)) 
{ 

a l l M e s s a g e +="Supply p o i n t " + (i+1) + " has " + s u p p l y [ i ] + 
" u n i t f r e e c a p a c i t y and demand p o i n t " + (j+1) + " has " + demand[j] + " 
u n i t u n s a t i s f i e d demand\n"; 

i n t q u a n t i t y = m i n ( s u p p l y [ i ] , d e m a n d [ j ] ) ; 
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a l l M e s s a g e += "Minimum i s " + q u a n t i t y + "\n"; 

s o l u t i o n A r r a y [ i ] [ j ] = q u a n t i t y ; 
p r o b l e m A r r a y [ i ] [ ( n u m b e r O f C o l u m n s - 1 ) ] -= q u a n t i t y ; 
p r o b l e m A r r a y [ ( n u m b e r O f R o w s - 1 ) ] [ j ] -= q u a n t i t y ; 
s u p p l y [ i ] -= q u a n t i t y ; 
demand[j] -= q u a n t i t y ; 

i f ( s u p p l y [ i ] = = 0 && demand[j]==0) 
{ 

a l l M e s s a g e += " T h i s e x h a u s t s t h e c a p a c i t y o f s u p p l y p o i n t 
" + (i+1) + " and meets t h e c o m p l e t e demand o f demand p o i n t " + (j+1) + 
"\n"; 

p r i n t T a b l e ( ) ; 
i++; 

i f (i<(numberOfRows-1) && j<(numberOfColumns-1)) 
a l l M e s s a g e +="We go d i a g o n a l ! \ n " ; 

} 
e l s e i f ( s u p p l y [ i ] = = 0 ) 
{ 

a l l M e s s a g e += " T h i s e x h a u s t s t h e c a p a c i t y o f s u p p l y p o i n t 
" + (i+1) + " and l e a v e s " + (demand[j]) + " u n i t demand o f demand p o i n t 
" + (j+1) + "\n"; 

p r i n t T a b l e ( ); 
i++; 
i f (i<(numberOfRows-1) && j<(numberOfColumns-1)) 

a l l M e s s a g e +="We go v e r t i c a l l y ! \ n " ; 
} 
e l s e 
{ 

a l l M e s s a g e += " T h i s meets t h e c o m p l e t e demand o f demand 
p o i n t " + (j+1) + " and l e a v e s " + ( s u p p l y [ i ] ) + " u n i t s u p p l y o f s u p p l y 
p o i n t " + (i+1) + " \ n " ; 

p r i n t T a b l e ( ); 

i f (i<(numberOfRows-1) && j<(numberOfColumns-1)) 
a l l M e s s a g e +="We go h o r i z o n t a l l y ! \ n " ; 

} 

) 

a l l M e s s a g e + = " S o l u t i o n w i t h N o r t h w e s t C o r n e r Method i s "; 
s u m P r o d u c t ( ) ; 

} 

p u b l i c s t a t i c void. sumProduct ( ) 
{ 

i n t t o t a l C o s t = 0; 

f o r ( i n t i = 0 ; i<numberOfRows-1;i++) 
{ 

f o r ( i n t j=0; j<numberOfColumns-1;j++) 
{ 

t o t a l C o s t += p r o b l e m A r r a y [ i ] [ j ] * s o l u t i o n A r r a y [ i ] [ j ] ; 
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) 
) 

a l l M e s s a g e += t o t a l C o s t + "\n"; 

p u b l i c s t a t i c void. w r i t e T o F i l e ( ) 
{ 

t r y 
{ 

F i l e W r i t e r m y W r i t e r = new F i l e W r i t e r ( " s o l u t i o n . t x t " ) ; 
m y W r i t e r . w r i t e ( a l l M e s s a g e ) ; 
m y W r i t e r . c l o s e ( ) ; 

} 
catch ( I O E x c e p t i o n e) 
{ 

S y s t e m . o u t . p r i n t l n ( " A n e r r o r o c c u r r e d . " ) ; 
e . p r i n t S t a c k T r a c e ( ) ; 

} 

p u b l i c s t a t i c void. leastCostMethod() 

i n t m i n i , m i n J ; 
m i n i = -2; 
mi n J = - 2 ; 
w h i l e ( m i n i != -1 && m i n J != -1) 
{ 

i n t m i n C o s t = - 1 ; 
i n t m a x A l l o c a t i o n = 0; 
mi n I = - 1 ; 
mi n J = - 1 ; 

f o r ( i n t i=0;i<(numberOfRows-1);i++) 
{ 

i f ( s u p p l y [ i ] = = 0 ) 
continue; 

f o r ( i n t j=0;j<(numberOfColumns-1);j++) 
{ 

i f (demand[j]==0) 
continue; 

i f ( s o l u t i o n A r r a y [ i ] [ j ] = = 0 && minCost==-l) 
{ 

m i n C o s t = c o s t [ i ] [ j ] ; 
mi n I = i ; 
m i n J = j ; 
m a x A l l o c a t i o n = m i n ( s u p p l y [ i ] , d e m a n d [ j ] ) ; 

} 
e l s e i f ( s o l u t i o n A r r a y [ i ] [ j ] = = 0 && c o s t [ i ] [ j ] < 

minCost) 
{ 

m i n C o s t = c o s t [ i ] [ j ] ; 
m i n i = i ; 
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m i n J = j ; 
m a x A l l o c a t i o n = m i n ( s u p p l y [ i ] , demand[j]) ; 

} 
e l s e i f ( s o l u t i o n A r r a y [ i ] [ j ] = = 0 && c o s t [ i ] [ j ] = = m i n C o s t 

&& m a x A l l o c a t i o n < m i n ( s u p p l y [ i ] , d e m a n d [ j ] ) ) 
{ 

m i n C o s t = c o s t [ i ] [ j ] ; 
mi n I = i ; 
m i n J = j ; 
m a x A l l o c a t i o n = m i n ( s u p p l y [ i ] , d e m a n d [ j ] ) ; 

} 
) 

) 

i f ( m i n i == -1 || m i n J == -1) 
{ 

break; 
} 

i n t q u a n t i t y = m i n ( s u p p l y [ m i n i ] , d e m a n d [ m i n J ] ) ; 
a l l M e s s a g e += "Min c o s t i s " + m i n C o s t + " a t s u p p l y p o i n t " 

+ (minl+l) + " and demand p o i n t " + (minJ+1) + " w i t h maximum a l l o c a t i o n 
amount " + q u a n t i t y + "\n"; 

s o l u t i o n A r r a y [ m i n i ] [ m i n J ] = q u a n t i t y ; 
s u p p l y [ m i n l ] -= q u a n t i t y ; 
demand[minJ] -= q u a n t i t y ; 
p r o b l e m A r r a y [ m i n i ] [ n u m b e r O f C o l u m n s - 1 ] -= q u a n t i t y ; 
p r o b l e m A r r a y [ n u m b e r O f R o w s - 1 ] [ m i n J ] -= q u a n t i t y ; 
i f ( s u p p l y [ m i n i ] = = 0 && demand[minJ]==0) 
{ 

a l l M e s s a g e += " T h i s e x h a u s t s t h e c a p a c i t y o f s u p p l y p o i n t 
" + (minl+l) + " and meets t h e c o m p l e t e demand o f demand p o i n t " + 
(minJ+1) + " \n"; 

} 
e l s e i f ( s u p p l y [ m i n i ] = = 0 ) 
{ 

a l l M e s s a g e += " T h i s e x h a u s t s t h e c a p a c i t y o f s u p p l y p o i n t 
" + (minl+l) + " and l e a v e s " + (demand[minJ]) + " u n i t demand o f demand 
p o i n t " + (minJ+1) + " \n"; 

} 
e l s e 
{ 

a l l M e s s a g e += " T h i s meets t h e c o m p l e t e demand o f demand 
p o i n t " + (minJ+1) + " and l e a v e s " + ( s u p p l y [ m i n i ] ) + " u n i t s u p p l y o f 
s u p p l y p o i n t " + (minl+l) + "\n"; 

} 
p r i n t T a b l e ( ) ; 

a l l M e s s a g e + = " S o l u t i o n w i t h L e a s t C o s t Method i s "; 
s u m P r o d u c t ( ) ; 

} 

p u b l i c s t a t i c void. vogelsApproximationMethod() 
{ 
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i n t myCheck=l; 
i n t r o w M i n l , rowMin2, c o l M i n l , c o l M i n 2 ; 
i n t m a x P e n a l t y , m a x A l l o c a t i o n , m i n C o s t , s e l e c t e d l , s e l e c t e d J ; 
i n t m a x A l l o c a t i o n 2 , m i n C o s t 2 , s e l e c t e d I 2 , s e l e c t e d J 2 ; 

while (myCheck!=0) 
{ 

m a x P e n a l t y =-1; 
m a x A l l o c a t i o n = - 1 ; 
m i n C o s t = - l ; 
s e l e c t e d l = - l ; 
s e l e c t e d J = - l ; 

f o r ( i n t i=0;i<numberOfRows-1; i++) 
r o w P e n a l t y [ i ] = - 1 ; 

f o r ( i n t i = 0 ; i<numberOfColumns-1;i++) 
c o l P e n a l t y [ i ] = - 1 ; 

f o r ( i n t i = 0 ; i<numberOfRows-1;i++) 
{ 

i f ( s u p p l y [ i ] = = 0 ) 
continue; 

r o w M i n l = - l ; 
rowMin2=-l; 

f o r ( i n t j=0; j<numberOfColumns-1;j++) 
{ 

i f (demand[j]==0) 
continue; 

i f (rowMinl==-l) 

r o w M i n l = c o s t [ i ] [ j ] ; 

e l s e i f ( c o s t [ i ] [ j ] < = r o w M i n l ) 

rowMin2=rowMinl; 
r o w M i n l = c o s t [ i ] [ j ] ; 

e l s e if(rowMin2==-l) 

r o w M i n 2 = c o s t [ i ] [ j ] ; 

e l s e i f ( c o s t [ i ] [ j ] < r o w M i n 2 ) 

r o w M i n 2 = c o s t [ i ] [ j ] ; 

} 

i f (rowMin2==-l) 
{ 

r o w P e n a l t y [ i ] = r o w M i n l ; 
} 
e l s e 
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{ 
r o w P e n a l t y [ i ] = r o w M i n 2 - r o w M i n l ; 

} 
) 

f o r ( i n t j=0; j<numberOfColumns-1;j++) 
{ 

i f (demand[j]==0) 
continue; 

c o l M i n l = - l ; 
c o l M i n 2 = - l ; 

f o r ( i n t i = 0 ; i<numberOfRows-1;i++) 
{ 

i f ( s u p p l y [ i ] = = 0 ) 
continue; 

i f ( c o l M i n l = = - l ) 

c o l M i n l = c o s t [ i ] [ j ] ; 

e l s e i f ( c o s t [ i ] [ j ] < = c o l M i n l ) 

c o l M i n 2 = c o l M i n l ; 
c o l M i n l = c o s t [ i ] [ j ] ; 

e l s e i f ( c o l M i n 2 = = - l ) 

c o l M i n 2 = c o s t [ i ] [ j ] ; 

e l s e i f ( c o s t [ i ] [ j ] < c o l M i n 2 ) 

c o l M i n 2 = c o s t [ i ] [ j ] ; 

} 

i f (colMin2==-l) 
{ 

c o l P e n a l t y [ j ] = c o l M i n l ; 
} 
e l s e 
{ 

c o l P e n a l t y [ j ] = c o l M i n 2 - c o l M i n l ; 
} 

) 

f o r ( i n t i = 0 ; i<numberOfRows-1;i++) 
{ 

i f ( s u p p l y [ i ] = = 0 ) 
continue; 

i f ( m a x P e n a l t y = = - l || r o w P e n a l t y [ i ] > m a x P e n a l t y ) 
{ 

f o r ( i n t j=0;j<numberOfColumns-1;j++) 
{ 
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i f (demand[j] == 0) 
continue; 

i f ((minCost==-l) || ( r o w P e n a l t y [ i ] > m a x P e n a l t y ) 
| ( c o s t [ i ] [ j ] < m i n C o s t ) || ( m i n C o s t = = c o s t [ i ] [ j ] && 

m a x A l l o c a t i o n < m i n ( s u p p l y [ i ] , d e m a n d [ j ] ) ) ) 
{ 

m a x P e n a l t y = r o w P e n a l t y [ i ] ; 
m a x A l l o c a t i o n = m i n ( s u p p l y [ i ] , d e m a n d [ j ] ) ; 
m i n C o s t = c o s t [ i ] [ j ] ; 
s e l e c t e d l = i ; 
s e l e c t e d J = j ; 

} 
) 

} 
e l s e i f ( m a x P e n a l t y == r o w P e n a l t y [ i ] ) 
{ 

m i n C o s t 2 = - l ; 
m a x A l l o c a t i o n 2 = - l ; 
s e l e c t e d I 2 = - l ; 
s e l e c t e d J 2 = - l ; 
f o r ( i n t j=0;j<numberOfColumns-1;j++) 
{ 

i f (demand[j] == 0) 
continue; 

i f ((minCost2==-l) || ( c o s t [ i ] [ j ] < m i n C o s t 2 ) | 
( m i n C o s t 2 = = c o s t [ i ] [ j ] && m a x A l l o c a t i o n 2 < m i n ( s u p p l y [ i ] , d e m a n d [ j ] ) ) ) 

{ 
m a x A l l o c a t i o n 2 = m i n ( s u p p l y [ i ] , d e m a n d [ j ] ) ; 
m i n C o s t 2 = c o s t [ i ] [ j ] ; 
s e l e c t e d I 2 = i ; 
s e l e c t e d J 2 = j ; 

} 

) 

i f 
{ 

) 

) 
) 

f o r ( i n t j=0; j<numberOfColumns-1;j++) 
{ 

i f (demand[j]==0) 
continue; 

i f ( c o l P e n a l t y [ j ] > m a x P e n a l t y ) 
{ 

f o r ( i n t i=0;i<numberOfRows-1;i++) 

( m a x A l l o c a t i o n 2 > m a x A l l o c a t i o n ) 

m a x A l l o c a t i o n = m a x A l l o c a t i o n 2 ; 
m i n C o s t = m i n C o s t 2 ; 
s e l e c t e d l = s e l e c t e d I 2 ; 
s e l e c t e d J = s e l e c t e d J 2 ; 
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{ 
i f ( s u p p l y [ i ] == 0) 

continue; 

i f ( ( c o l P e n a l t y [ j ] > m a x P e n a l t y ) | 
( c o s t [ i ] [ j ] < m i n C o s t ) || ( m i n C o s t = = c o s t [ i ] [ j ] && 
m a x A l l o c a t i o n < m i n ( s u p p l y [ i ] , d e m a n d [ j ] ) ) ) 

{ 
m a x P e n a l t y = c o l P e n a l t y [ j ] ; 
m a x A l l o c a t i o n = m i n ( s u p p l y [ i ] , d e m a n d [ j ] ) ; 
m i n C o s t = c o s t [ i ] [ j ] ; 
s e l e c t e d l = i ; 
s e l e c t e d J = j ; 

} 
) 

e l s e i f ( m a x P e n a l t y == c o l P e n a l t y [ j ] ) 
{ 

m i n C o s t 2 = - l ; 
m a x A l l o c a t i o n 2 = - l ; 
s e l e c t e d I 2 = - l ; 
s e l e c t e d J 2 = - l ; 
f o r ( i n t i=0;i<numberOfRows-1;i++) 
{ 

i f ( s u p p l y [ i ] == 0) 
continue; 

i f ((minCost2==-l) || ( c o s t [ i ] [ j ] < m i n C o s t 2 ) | 
( m i n C o s t 2 = = c o s t [ i ] [ j ] && m a x A l l o c a t i o n 2 < m i n ( s u p p l y [ i ] , d e m a n d [ j ] ) ) ) 

{ 
m a x A l l o c a t i o n 2 = m i n ( s u p p l y [ i ] , d e m a n d [ j ] ) ; 
m i n C o s t 2 = c o s t [ i ] [ j ] ; 
s e l e c t e d I 2 = i ; 
s e l e c t e d J 2 = j ; 

} 

) 

i f 
{ 

) 
) 

) 

i n t q u a n t i t y = m i n ( s u p p l y [ s e l e c t e d l ] , d e m a n d [ s e l e c t e d J ] ) ; 
allMessage+="Max p e n a l t y i s " + m a x P e n a l t y ; 

i f ( r o w P e n a l t y [ s e l e c t e d l ] = = m a x P e n a l t y ) 
a l l M e s s a g e + = " i n row " + ( s e l e c t e d l + l ) + "\n"; 

e l s e 
a l l M e s s a g e + = " i n column " + ( s e l e c t e d J + 1 ) + " \ n"; 

( m a x A l 1 o c a t i o n 2 > m a x A l l o c a t i o n ) 

m a x A l l o c a t i o n = m a x A l l o c a t i o n 2 ; 
m i n C o s t = m i n C o s t 2 ; 
s e l e c t e d l = s e l e c t e d I 2 ; 
s e l e c t e d J = s e l e c t e d J 2 ; 
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a l l M e s s a g e += "Min c o s t i s " + m i n C o s t + " a t s u p p l y p o i n t " 
+ ( s e l e c t e d l + l ) + " and demand p o i n t " + ( s e l e c t e d J + 1 ) + " w i t h maximum 
a l l o c a t i o n amount " + q u a n t i t y + "\n"; 

s o l u t i o n A r r a y [ s e l e c t e d l ] [ s e l e c t e d J ] = q u a n t i t y ; 
s u p p l y [ s e l e c t e d l ] -= q u a n t i t y ; 
d e m a n d [ s e l e c t e d J ] -= q u a n t i t y ; 
p r o b l e m A r r a y [ s e l e c t e d l ] [ n u m b e r O f C o l u m n s - 1 ] -= q u a n t i t y ; 
p r o b l e m A r r a y [ n u m b e r O f R o w s - 1 ] [ s e l e c t e d J ] -= q u a n t i t y ; 

i f ( s u p p l y [ s e l e c t e d l ] = = 0 && d e m a n d [ s e l e c t e d J ] = = 0 ) 
{ 

a l l M e s s a g e += " T h i s e x h a u s t s t h e c a p a c i t y o f s u p p l y p o i n t 
" + ( s e l e c t e d l + l ) + " and meets t h e c o m p l e t e demand o f demand p o i n t " + 
( s e l e c t e d J + 1 ) + " \ n"; 

} 
e l s e i f ( s u p p l y [ s e l e c t e d l ] = = 0 ) 
{ 

a l l M e s s a g e += " T h i s e x h a u s t s t h e c a p a c i t y o f s u p p l y p o i n t 
" + ( s e l e c t e d l + l ) + " and l e a v e s " + ( d e m a n d [ s e l e c t e d J ] ) + " u n i t demand 
o f demand p o i n t " + ( s e l e c t e d J + 1 ) + " \ n " ; 

} 
e l s e 
{ 

a l l M e s s a g e += " T h i s meets t h e c o m p l e t e demand o f demand 
p o i n t " + ( s e l e c t e d J + 1 ) + " and l e a v e s " + ( s u p p l y [ s e l e c t e d l ] ) + " u n i t 
s u p p l y o f s u p p l y p o i n t " + ( s e l e c t e d l + l ) + "\n"; 

} 

p r i n t T a b l e 2 ( ); 

myCheck = 0; 
f o r ( i n t i=0;i<numberOfRows-1;i++) 
{ 

i f ( s u p p l y [ i ] > 0 ) 
{ 

myCheck=l; 
break; 

} 
a l l M e s s a g e + = " S o l u t i o n w i t h V o g e l 1 s A p p r o x i m a t i o n Method i s "; 
s u m P r o d u c t ( ) ; 

) 

p u b l i c s t a t i c void. printTable2() 
{ 

a l l M e s s a g e +="\n"; 
f o r ( i n t i = 0 ; i<numberOfRows;i++) 
{ 

f o r ( i n t j=0;j<numberOfColumns;j++) 
{ 

i f (i!=numberOfRows-1 || j!=numberOfColumns-1) 
{ 

a l l M e s s a g e += p r o b l e m A r r a y [ i ] [ j ] ; 
i f ( s o l u t i o n A r r a y [ i ] [ j ] != 0) 
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{ 
a l l M e s s a g e += " ( " + s o l u t i o n A r r a y [ i ] [ j ] + " ) " ; 

} 
a l l M e s s a g e += " \ t \ t " ; 

} 
} 

i f (i<numberOfRows-1) 
a l l M e s s a g e + = r o w P e n a l t y [ i ] + "\n"; 

e l s e 
a l l M e s s a g e +="\n"; 

} 

f o r ( i n t j=0;j<numberOfColumns-1;j++) 
{ 

a l l M e s s a g e += c o l P e n a l t y [ j ] ; 
a l l M e s s a g e += " \ t \ t " ; 

} 
a l l M e s s a g e +="\n\n"; 

p u b l i c s t a t i c v o i d russellsApproximationMethod() 
{ 

i n t myCheck=0; 
i n t m i n C o s t ; 
i n t s e l e c t e d l , s e l e c t e d J ; 
s e l e c t e d l = 0 ; 
s e l e c t e d J = 0 ; 

while(myCheck!=-1) 
{ 

f o r ( i n t i=0;i<numberOfRows-1;i++) 
r o w P e n a l t y [ i ] = - 1 ; 

f o r ( i n t i = 0 ; i<numberOfColumns-1; 
c o l P e n a l t y [ i ] = - 1 ; 

f o r ( i n t i=0;i<numberOfRows-1;i++) 
{ 

i f ( s u p p l y [ i ] = = 0 ) 
continue; 

f o r ( i n t j=0; j<numberOfColumns-1;j++) 
{ 

i f (demand[j]==0) 
continue; 

i f ( r o w P e n a l t y [ i ] < c o s t [ i ] [ j ] ) 
r o w P e n a l t y [ i ] = c o s t [ i ] [ j ] ; 

) 
) 

f o r ( i n t j=0;j<numberOfColumns-1;j++) 
{ 

i f (demand[j]==0) 
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continue; 

f o r ( i n t i = 0 ; i<numberOfRows-1; i++) 
{ 

i f ( s u p p l y [ i ] = = 0 ) 
continue; 

i f ( c o l P e n a l t y [ j ] < c o s t [ i ] [ j ] ) 
c o l P e n a l t y [ j ] = c o s t [ i ] [ j ] ; 

} 
) 

m i n C o s t = 1; 

f o r ( i n t i=0;i<numberOfRows-1;i++) 
{ 

i f ( s u p p l y [ i ] = = 0 ) 
continue; 

f o r ( i n t j=0; j<numberOfColumns-1;j++) 
{ 

i f (demand[j]==0) 
continue; 

a l l M e s s a g e + = " D e l t a ( " + (i+1) + "," + (j+1) + " ) = c ( " + 
(i+1) + "," + (j+1) + " ) - ( U ( " + (i+1) + ")+V(" + (j+1) + ")=" + 
c o s t [ i ] [ j ] + " - ( " + r o w P e n a l t y [ i ] + "+" + c o l P e n a l t y [ j ] + ")=" + 
( c o s t [ i ] [ j ] - ( r o w P e n a l t y [ i ] + c o l P e n a l t y [ j ] ) ) + " \ n " ; 

c o l P e n a l t y [ j ] 

c o l P e n a l t y [ j ] 

i f ( m i n C o s t > ( c o s t [ i ] [ j ] - ( r o w P e n a l t y [ i ] + 

m i n C o s t = ( c o s t [ i ] [ j ] - ( r o w P e n a l t y [ i ] + 

s e l e c t e d l = i ; 
s e l e c t e d J = j ; 

) 

i n t q u a n t i t y = m i n ( s u p p l y [ s e l e c t e d l ] , d e m a n d [ s e l e c t e d J ] ) ; 
a l l M e s s a g e + = " M i n d e l t a i s " + m i n C o s t + " a t s u p p l y p o i n t " + 

( s e l e c t e d l + l ) + " and demand p o i n t " + ( s e l e c t e d J + 1 ) + " w i t h maximum 
a l l o c a t i o n amount " + q u a n t i t y + "\n"; 

s o l u t i o n A r r a y [ s e l e c t e d l ] [ s e l e c t e d J ] = q u a n t i t y ; 
s u p p l y [ s e l e c t e d l ] -= q u a n t i t y ; 
d e m a n d [ s e l e c t e d J ] -= q u a n t i t y ; 
p r o b l e m A r r a y [ s e l e c t e d l ] [ n u m b e r O f C o l u m n s - 1 ] -= q u a n t i t y ; 
p r o b l e m A r r a y [ n u m b e r O f R o w s - 1 ] [ s e l e c t e d J ] -= q u a n t i t y ; 

i f ( s u p p l y [ s e l e c t e d l ] = = 0 && d e m a n d [ s e l e c t e d J ] = = 0 ) 
{ 

a l l M e s s a g e += " T h i s e x h a u s t s t h e c a p a c i t y o f s u p p l y p o i n t 
" + ( s e l e c t e d l + l ) + " and meets t h e c o m p l e t e demand o f demand p o i n t " + 
( s e l e c t e d J + 1 ) + " \ n"; 
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} 
e l s e i f ( s u p p l y [ s e l e c t e d l ] = = 0 ) 
{ 

a l l M e s s a g e += " T h i s e x h a u s t s t h e c a p a c i t y o f s u p p l y p o i n t 
" + ( s e l e c t e d l + l ) + " and l e a v e s " + ( d e m a n d [ s e l e c t e d J ] ) + " u n i t demand 
of demand p o i n t " + ( s e l e c t e d J + 1 ) + " \ n"; 

} 
e l s e 
{ 

a l l M e s s a g e += " T h i s meets t h e c o m p l e t e demand o f demand 
p o i n t " + ( s e l e c t e d J + 1 ) + " and l e a v e s " + ( s u p p l y [ s e l e c t e d l ] ) + " u n i t 
s u p p l y o f s u p p l y p o i n t " + ( s e l e c t e d l + l ) + "\n"; 

} 
p r i n t T a b l e 2 ( ) ; 
myCheck=-l; 

f o r ( i n t i=0;i<numberOfRows-1;i++) 
{ 

i f ( s u p p l y [ i ] > 0 ) 
{ 

myCheck=0; 
break; 

} 
) 

) 

a l l M e s s a g e + = " S o l u t i o n w i t h R u s s e l l ' s A p p r o x i m a t i o n Method i s "; 
s u m P r o d u c t ( ) ; 

} 

p u b l i c s t a t i c void. modiMethod ( ) 
{ 

i n t m y C o n t r o l = l ; 
i n t m y C o n t r o l 2 = l ; 
i n t rowOrCol=-l; 
i n t m a x N u m A l l o c a t i o n = 0 ; 
i n t c u r r e n t A l l o c a t i o n = 0 ; 
i n t r e l a t e d R o w O r C o l = - l ; 
i n t i l , j 1 , i 2 , j 2 , i 3 , j 3 , i 4 , j 4 ; 
i n t m i n d i j ; 
i n t m i n A l l o c a t i o n = 0 ; 
i l = - l ; 
j i = - i ; 
i 2 = - l ; 
j 2 = - l ; 
i 3 = - l ; 
j 3 = - l ; 
i 4 = - l ; 
j 4 = - l ; 

a l l M e s s a g e + = " F i r s t , we f i n d an i n i t i a l b a s i c f e a s i b l e s o l u t i o n by 
u s i n g V o g e l ' s A p p r o x i m a t i o n Method \n"; 

v o g e l s A p p r o x i m a t i o n M e t h o d ( ) ; 
a l l M e s s a g e + = " \ n " ; 

while (myControl==l) 
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{ 
m a x N u m A l l o c a t i o n = 0 ; 

f o r ( i n t i=0;i<numberOfRows-1;i++) 
{ 

c u r r e n t A l l o c a t i o n = 0 ; 

f o r ( i n t j=0; j<numberOfColumns-1;j++) 
{ 

i f ( s o l u t i o n A r r a y [ i ] [ j ] > 0 ) 
{ 

c u r r e n t A l l o c a t i o n + + ; 

i f ( c u r r e n t A l l o c a t i o n > m a x N u m A l l o c a t i o n ) 
{ 

m a x N u m A l l o c a t i o n = c u r r e n t A l l o c a t i o n ; 
r o w O r C o l = 1; 
r e l a t e d R o w O r C o l = i ; 

f o r ( i n t j=0; j<numberOfColumns-1;j++) 
{ 

c u r r e n t A l l o c a t i o n = 0 ; 

f o r ( i n t i=0;i<numberOfRows-1; i++) 
{ 

i f ( s o l u t i o n A r r a y [ i ] [ j ] > 0 ) 
{ 

c u r r e n t A l l o c a t i o n + + ; 
} 

) 

i f ( c u r r e n t A l l o c a t i o n > m a x N u m A l l o c a t i o n ) 
{ 

m a x N u m A l l o c a t i o n = c u r r e n t A l l o c a t i o n ; 
r o w O r C o l = 2; 
r e l a t e d R o w O r C o l = j ; 

} 
) 

allMessage+="Maximum number o f a l l o c a t i o n i s "; 
i f ( r o w O r C o l = = l ) 

a l l M e s s a g e + = " i n row "; 
e l s e 

a l l M e s s a g e + = " i n column"; 
a l l M e s s a g e + = " " + ( r e l a t e d R o w O r C o l + 1 ) + " t h u s , s u b s t i t u t i n g 

i f ( r o w O r C o l = = l ) 
a l l M e s s a g e + = " u ( " + ( r e l a t e d R o w O r C o l + 1 ) + ")=0, we 

g e t : \ n " ; 
e l s e 

a l l M e s s a g e + = " v ( " + ( r e l a t e d R o w O r C o l + 1 ) + ")=0, we 
g e t : \ n " ; 
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f o r ( i n t i=0;i<numberOfRows-1;i++) 
s u p p l y [ i ] = 0 ; 

f o r ( i n t j =0;j <numberOfColumns-1;j ++) 
demand[j]=0; 

i f (rowOrCol==l) 
{ 

r o w P e n a l t y [ r e l a t e d R o w O r C o l ] = 0 ; 
s u p p l y [ r e l a t e d R o w O r C o l ] = 1 ; 

} 
e l s e 
{ 

c o l P e n a l t y [ r e l a t e d R o w O r C o l ] = 0 ; 
d e m a n d [ r e l a t e d R o w O r C o l ] = 1 ; 

} 

m y C o n t r o l 2 = l ; 
while (myControl2==l) 
{ 

f o r ( i n t i=0;i<numberOfRows-1;i++) 
{ 

i f ( s u p p l y [ i ] = = 0 ) 
continue; 

f o r ( i n t j=0; j<numberOfColumns-1;j++) 
{ 

i f (demand[j]==1) 
continue; 

i f ( s o l u t i o n A r r a y [ i ] [ j ] > 0 && demand[j]==0) 
{ 

c o l P e n a l t y [ j ] = c o s t [ i ] [ j ] - r o w P e n a l t y [ i ] ; 
demand[j]=1; 
a l l M e s s a g e +="v(" + (j+1) + ") = c ( " + (i+1) 

+ "," + (j+1) + ") - u ( " + (i+1) + " ) — > " + c o s t [ i ] [ j ] + " - " + 
r o w P e n a l t y [ i ] + " = " + c o l P e n a l t y [ j ] + " \ n "; 

} 
) 

) 

f o r ( i n t j=0;j<numberOfColumns-1;j++) 
{ 

i f (demand[j]==0) 
continue; 

f o r ( i n t i = 0 ; i<numberOfRows-l;i++) 
{ 

i f ( s u p p l y [ i ] = = 1 ) 
continue; 

i f ( s o l u t i o n A r r a y [ i ] [ j ] > 0 ) 
{ 

r o w P e n a l t y [ i ] = c o s t [ i ] [ j ] - c o l P e n a l t y [ j ] ; 
s u p p l y [ i ] = 1 ; 

71 



a l l M e s s a g e +="u(" + (i+1) + ") = c ( " + (i+1) 
+ "," + (j+1) + ") - v ( " + (j+1) + ")--> " + c o s t [ i ] [ j ] + " - " + 
c o l P e n a l t y [ j ] + " = " + r o w P e n a l t y [ i ] + " \ n " ; 

} 
) 

) 

myControl2=0; 
f o r ( i n t i = 0 ; i<numberOfRows-1;i++) 
{ 

i f ( s u p p l y [ i ] == 0) 
{ 

m y C o n t r o l 2 = l ; 
break; 

} 
) 

i f (myControl2==0) 
{ 

f o r ( i n t j=0;j<numberOfColumns-1; j++) 
{ 

i f ( d e m a n d [ j ] = = 0 ) 
{ 

m y C o n t r o l 2 = l ; 
break; 

} 
) 

) 
) 

p r i n t T a b l e 2 ( ) ; 

m y C o n t r o l = 0 ; 
m i n d i j =0; 
f o r ( i n t i=0;i<numberOfRows-1;i++) 
{ 

f o r ( i n t j=0;j<numberOfColumns-1;j++) 
{ 

i f ( s o l u t i o n A r r a y [ i ] [ j ] = = 0 ) 
{ 

a l l M e s s a g e + = " d ( " + (i+1) + "," + (j+1) + ") = c ( " 
+ (i+1) + "," + (j+1) + ") - ( u ( " + (i+1) + ") + v ( " + (j+1) + ")) = " + 
c o s t [ i ] [ j ] + " - (" + r o w P e n a l t y [ i ] + " + " + c o l P e n a l t y [ j ] + ") = " + 
( c o s t [ i ] [ j ] - r o w P e n a l t y [ i ] - c o l P e n a l t y [ j ] ) + " \ n " ; 

} 

i f ( c o s t [ i ] [ j ] - r o w P e n a l t y [ i ] - c o l P e n a l t y [ j ] < 0 ) 
{ 

m y C o n t r o l = l ; 
i f ( m i n d i j > c o s t [ i ] [ j ] - r o w P e n a l t y [ i ] -

c o l P e n a l t y [ j ] ) 
{ 

m i n d i j = c o s t [ i ] [ j ] - r o w P e n a l t y [ i ] -
c o l P e n a l t y [ j ] ; 

i l = i ; 
j i = j ; 
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i f (myControl==0) 
{ 

a l l M e s s a g e + = " A l l d ( i , j ) v a l u e s a r e n o n - n e g a t i v e . The 
s o l u t i o n i s o p t i m a l . \ n " ; 

p r i n t T a b l e ( ); 
continue; 

} 

allMessage+="The minimum n e g a t i v e v a l u e f r o m a l l d ( i , j ) 
( o p p o r t u n i t y c o s t ) = d ( " + ( i l + 1 ) + "," + ( j l + 1 ) + ") = " + m i n d i j + 
"\n"; 

f o r ( i n t i = 0 ; i<numberOfRows-1;i++) 
{ 

i f ( s o l u t i o n A r r a y [ i ] [ j l ] !=0 ) 
{ 

f o r ( i n t j=0; j<numberOfColumns-1;j++) 
{ 

i f ( s o l u t i o n A r r a y [ i l ] [ j ] ! = 0 && 
s o l u t i o n A r r a y [ i ] [ j ] ! = 0 ) 

< 

i 2 = i l ; 
i 3 = i ; 
i 4 = i ; 
J 2 = j ; 
J 3 = j l ; 
J 4 = j ; 
m i n A l l o c a t i o n = m i n ( s o l u t i o n A r r a y [ i 2 ] [ j 2 ] , 

s o l u t i o n A r r a y [ i 3 ] [ j 3 ] ) ; 
} 

) 
) 

) 

allMessage+="The c l o s e d l o o p i s S" + ( i l + 1 ) + "D" + ( j l + 1 ) + 
" - S" + (i2+l) + "D" + (J2+1) + " - S" + (i4+l) + "D" + (J4+1) + " - S" 
+ (i3+l) + "D" + (J3+1) + " \ n " ; 

allMessage+="We can a l l o c a t e " + m i n A l l o c a t i o n + " u n i t f r o m 
S" + (i2+l) + "D" + (J2+1) + " and S" + (i3+l) + "D" + (J3+1) + " t o S" + 
+ ( i l + 1 ) + "D" + ( j l + 1 ) + " and S" + (i4+l) + "D" + (J4+1) + " \ n " ; 

s o l u t i o n A r r a y [ i l ] [ j l ] += m i n A l l o c a t i o n ; 
s o l u t i o n A r r a y [ i 2 ] [ j 2 ] -= m i n A l l o c a t i o n ; 
s o l u t i o n A r r a y [ i 3 ] [ j 3 ] -= m i n A l l o c a t i o n ; 
s o l u t i o n A r r a y [ i 4 ] [ j 4 ] += m i n A l l o c a t i o n ; 
allMessage+="New s o l u t i o n i s : \ n " ; 
p r i n t T a b l e ( ) ; 
allMessage+="We c o n t i n u e w i t h t h e n e x t i t e r a t i o n ! \ n " ; 

} 

a l l M e s s a g e +="0ptimal s o l u t i o n w i t h MODI Method i s "; 
s u m P r o d u c t ( ) ; 
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) 

p u b l i c s t a t i c void. steppingStoneMethod ( ) 
{ 

i n t m y C o n t r o l = l ; 
i n t minCost=0; 
i n t m a x A l l o c a t i o n = 0; 
i n t t o t a l C o s t = 0; 

i n t i l = -1 
i n t i 2 = -1 
i n t i 3 = -1 
i n t i 4 = -1 

i n t j l = -1 
i n t J2= -1 
i n t J3= -1 
i n t j4= -1 

i n t f i l =-l; 
i n t f i 2 =-l; 
i n t f i 3 =-l; 
i n t f i 4 =-l; 

i n t f j l =-l; 
i n t f j 2 =-l; 
i n t f j 3 =-l; 
i n t f j 4 =-l; 

a l l M e s s a g e + = " F i r s t , we f i n d an i n i t i a l b a s i c f e a s i b l e s o l u t i o n by 
u s i n g V o g e l 1 s A p p r o x i m a t i o n Method \ n " ; 

v o g e l s A p p r o x i m a t i o n M e t h o d ( ) ; 
al l M e s s a g e + = " \ n " ; 

while (myControl==l) 
{ 

m y C o n t r o l = 0; 
m i n C o s t = 0; 
a l l M e s s a g e += " C r e a t e c l o s e d l o o p f o r u n o c c u p i e d c e l l s , we 

g e t : \ n " ; 

f o r ( i n t i=0;i<numberOfRows-1;i++) 
{ 

f o r ( i n t j=0; j<numberOfColumns-1;j++) 
{ 

i f ( s o l u t i o n A r r a y [ i ] [ j ] = = 0 ) 
{ 

i l = i ; 
j i = j ; 

f o r ( i n t i i = 0 ; ii<numberOfRows-1;ii++) 
{ 

i f ( s o l u t i o n A r r a y [ i i ] [ j l ] ! = 0 ) 
{ 

f o r ( i n t j j = 0 ; jj<numberOfColumns-1;jj++) 
{ 
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i f ( s o l u t i o n A r r a y [ i l ] [ j j ] !=0 && 
s o l u t i o n A r r a y [ i i ] [ j j ] ! = 0 ) 

< 

i 2 = i l ; 
i 3 = i i ; 
i 4 = i i ; 

J 2 = j j ; 
J 3 = j l ; 
J 4 = j j ; 

t o t a l C o s t = c o s t [ i l ] [ j l ] -
c o s t [ i 2 ] [ j 2 ] - c o s t [ i 3 ] [ j 3 ] + c o s t [ i 4 ] [ j 4 ] ; 

a l l M essage+="S" + ( i l + 1 ) + "D" + 
( j l + 1 ) + " - S" + (i2+l) + "D" + (J2+1) + " - S" + (i4+l) + "D" + (J4+1) 
+ " - S" + (i3+l) + "D" + (J3+1) + " w i t h t o t a l c o s t " + t o t a l C o s t + 
"\n"; 

i f ( t o t a l C o s t < m i n C o s t ) 
{ 

m y C o n t r o l = l ; 
f i l = i l ; 
f i 2 = i 2 ; 
f i 3 = i 3 ; 
f i 4 = i 4 ; 
f j l = j l ; 
f J 2 = j 2 ; 
f J 3 = j 3 ; 
f J 4 = j 4 ; 
m i n C o s t = t o t a l C o s t ; 

i f (myControl==0) 
{ 

a l l M e s s a g e + = " A l l c o s t v a l u e s a r e n o n - n e g a t i v e . The 
s o l u t i o n i s o p t i m a l . \ n " ; 

p r i n t T a b l e ( ); 
continue; 

} 

m a x A l l o c a t i o n = m i n ( s o l u t i o n A r r a y [ f i 2 ] [ f j 2 ] , 
s o l u t i o n A r r a y [ f i 3 ] [ f j 3 ] ) ; 

allMessage+="We have n e g a t i v e c o s t , t h u s t h e s o l u t i o n i s n o t 
o p t i m a l . \ n " ; 

allMessage+="The min c o s t c l o s e d l o o p i s S" + ( f i l + 1 ) + "D" + 
( f j l + 1 ) + " - S" + ( f i 2 + l ) + "D" + ( f j 2 + l ) + " - S" + ( f i 4 + l ) + "D" + 
( f j 4 + l ) + " - S" + ( f i 3 + l ) + "D" + ( f j 3 + l ) + "\n"; 
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allMessage+="We can a l l o c a t e " + m a x A l l o c a t i o n + " u n i t f r o m 
S" + ( f i 2 + l ) + "D" + ( f j 2 + l ) + " and S" + ( f i 3 + l ) + "D" + ( f j 3 + l ) + " t o 
S" + + ( f i l + 1 ) + "D" + ( f j l + 1 ) + " and S" + ( f i 4 + l ) + "D" + ( f j 4 + l ) + 
" \ n " ; 

s o l u t i o n A r r a y [ f i l ] [ f j l ] += m a x A l l o c a t i o n ; 
s o l u t i o n A r r a y [ f i 2 ] [ f j 2 ] -= m a x A l l o c a t i o n ; 
s o l u t i o n A r r a y [ f i 3 ] [ f j 3 ] -= m a x A l l o c a t i o n ; 
s o l u t i o n A r r a y [ f i 4 ] [ f j 4 ] += m a x A l l o c a t i o n ; 
allMessage+="New s o l u t i o n i s : \ n " ; 
p r i n t T a b l e ( ) ; 
allMessage+="We c o n t i n u e w i t h t h e n e x t i t e r a t i o n ! \ n " ; 

a l l M e s s a g e +="Optimal s o l u t i o n w i t h S t e p p i n g Stone Method i s 
s u m P r o d u c t ( ) ; 

p u b l i c s t a t i c void. t e s t e r P r i n t e r ( ) 
{ 

S t r i n g s l = " 
S t r i n g s2 = " 
S t r i n g s3 = " 
S t r i n g s4 = " 
S t r i n g s5 = " 
S t r i n g s6=" 
S t r i n g s7 = " 
S t r i n g s8 = " 
S t r i n g s9 = " 

s i = "Number o f s u p p l y p o i n t s i s " + s u p p l y P o i n t s ; 
s2 = "Number o f demand p o i n t s i s " + d e m a n d P o i n t s ; 
s3 = "Number o f rows " + numberOfRows; 
s4 = "Number o f columns " + numberOfColumns; 

s5 = " S u p p l y a r r a y ["; 
f o r ( i n t i = 0 ; i<numberOfRows-1;i++) 
{ 

s5 += s u p p l y [ i ] + " "; 
} 
s5 += " ] " ; 

s6 = "Demand a r r a y ["; 
f o r ( i n t i = 0 ; i<numberOfColumns-1;i++) 
{ 

s6 += demand[i] + " "; 
} 
s6 += " ] " ; 

s7 = " C o s t a r r a y ["; 
f o r ( i n t i = 0 ; i<numberOfRows-l;i++) 
{ 

f o r ( i n t j=0; j<numberOfColumns-1;j++) 
{ 

s7 += c o s t [ i ] [ j ] + " "; 
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} 
s7 += "\n"; 

} 
s7 += " ] " ; 

s8 = " P r o b l e m a r r a y ["; 
s9 = " S o l u t i o n a r r a y ["; 
f o r ( i n t i = 0 ; i<numberOfRows;i++) 
{ 

f o r ( i n t j=0; j<numberOfColumns;j++) 
{ 

s8 += p r o b l e m A r r a y [ i ] [ j ] + " "; 
s9 += s o l u t i o n A r r a y [ i ] [ j ] + " "; 

} 
s8 += "\n"; 
s9 += " \n"; 

} 
s8 += " ] " ; 
s9 += " ] " ; 

JOptionPane.showMes 
JOptionPane.showMes 
JOptionPane.showMes 
JOptionPane.showMes 
JOptionPane.showMes 
JOptionPane.showMes 
JOptionPane.showMes 
JOptionPane.showMes 
JOptionPane.showMes 

s a g e D i a l o g ( n u l l , s i ) ; 
s a g e D i a l o g ( n u l l , s 2 ) ; 
s a g e D i a l o g ( n u l l , s 3 ) ; 
s a g e D i a l o g ( n u l l , s 4 ) ; 
s a g e D i a l o g ( n u l l , s 5 ) ; 
s a g e D i a l o g ( n u l l , s 6 ) ; 
s a g e D i a l o g ( n u l l , s 7 ) ; 
s a g e D i a l o g ( n u l l , s 8 ) ; 
s a g e D i a l o g ( n u l l , s 9 ) ; 
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