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APPENDIX

Appendix-01 MATLAB 2015 Code

Code for MODI Method

function [ x,tc ] = modi( x,a)

b=a;
r=size(a,l);
c=size(a,2);

1c=0;
k=0;
for i=1l:r
for j=1l:c
if (x(i,3)~=0)
k=k+1;
end
end
end

nbc=zeros (r,c);
loop=zeros(r,c);

u=zeros(r,1);

v=zeros (1l,c);
iter=0;

mi=1;

mij=1;

while (k==r+c-1)
FOR BASIC CELL
Counting the no.of allocations in row & column */
for i=l:r

oo

oo

for j=1:c
if x(i,3)~=0
u(i)=u(i)+1;
end
end
end
for j=1l:c

for i=1:r
if x(i,3)~=0
v(j)=v(j)+1l;
end
end
end
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% Selecting the row or column having max no.of allocations

max=0;
flag=0;
for i=1:r
if max<u (i)
max=u (i) ;
mi=i;
flag=1;
end
end

for j=1l:c
if max<v(3j)
max=v (j);
mj=j;
flag=2;
end
end
u=zeros (r,1l);
v=zeros (1l,c);

oo

Assigning value for u and v
if (flag==1)
for j=1l:c
if x(mi,j) ~=0
v (§)=b(mi,J);

end
end
for k=1:r
for i=1:r
for j=1l:c
if (x(i,3)~=0 && v(j)~=0)
u(i)=b(i,3)-v(J);
end
end
end
for j=1l:c
for i=1:r
if(x(i,3)~=0 && u(i)~=0)
v(j)=b(i,3)-u(i);
end
end
end
end
end
if (flag==2)

for i=1l:r
if (x(i,mj)~=0)
u(i)=b(i,mj);
end
end
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end
end

for i=1:r
for j
i

end
end
end
end

% FOR NON BASIC CELL
max=0;
for i=1:r
for j=1l:c
if(x(i,3)==0)
nbc(i,J)=b(i,3)-(u(i)+v(3)):
if (max>nbc (i, 3))
max=nbc (i,7);
mi=i;
mj=j;
end
end
end
end

if (max>=0)
break;
end

3 Loop Formation

for i=1:r
for j
i

end

end
end

for k=1:r
for i=1l:r

54



for j=1l:c
if (loop(i,j)==1)
lc=1c+1;
end
end

if(lc==1 && i~=mi)
for j=1l:c
loop (i, J)=0;
end
end
1c=0;
end

1c=0;
for j=1l:c
for i=1l:r
if (loop (i, J)==1)
lc=1lc+1;
end
end

if(lc==1 && j~=mj)

for i=1:r
loop (i, J)=0;

end

end

1c=0;

end
end

oe

Assigning the Sign

sign(mi,mj)="+";
i=mi;
for k=1:15%%%%%%%%%%%%5%%%%%%5%%3%%5%%%5%%5%5%%%5%%%5%%%%%%5%%%%5%%%5%%%
for j=1l:c
if(loop(i,j)==1 && sign(i,j)==" ")
sign(i,j)="'-";
break;
end

end

for i=1:r

if(loop(i,j)==1 && sign(i,j)=="'" ")
sign(i,j)="'+"';
break;

end

end
end
sign;
o)

% Finding @ Value
min=9999;

for i=1l:r
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for j=1l:c
if(sign(i,j)=="'-"'" && min>x(i,]))
min=x(i,7j);
end
end
end

for i=1l:r
for j=1l:c
if(sign(i,j)=="+")
x(i,3)=x(i,7)+min;
elseif (sign(i,j)=="-")
x(i,3)=x(i,73)-min;

end
end
end
% Checking m+n-1 Condition
k=0;
for i=1l:r
for j=1l:c
if(x(i,3)~=0)
k=k+1;
end
end
end

iter=iter+1;
k;
end % End of While

disp ('The Optimum Solution Using Modi Method');
disp ('~~~ v e ')
X

disp('Total Cost:');

Aisp ('~ v v ')
tc= sum(sum(x.*a))

disp ('~ v v e e ')
disp('Total Number iteration:');

iter

end
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Code for Cumulative Difference Method

function [ Solution, OverallCost ] = Newmtd (CostsMtx,
resources col,demands_ row)

C startcost =CostsMtx;

Cumalative Mat=Ccost (CostsMtx) ;

C startcost =CostsMtx;

C start = Cumalative Mat;
C = C_start;
m = size(C,1);
n = size(C,2);
a = resources_col;
b = demands row;
X = zeros (m,n);
stop = 0;
while stop == 0
for 1 = 1:m
for j = 1:n
if a(i,1) == 0

C(i,J) = min(C(:,3));
end
if b(l,3) == 0

C(i,J) = min(C(i,:));

end
end
end
C sort col = sort(C,1,'descend');

C _sort row sort (C,2, 'descend"') ;

Diff customer = abs(C_sort col(l,:) - C_sort col(2,:));
Diff supplier abs (C_sort row(:,1) - C _sort row(:,2));

for i = 1:m
if a(i,1) == 0

Diff supplier(i,1l) = 0;

end

end

for 3 = 1:n

if b(1,j) == 0

Diff customer(l,j) = 0;

end

end

Max Diff customer = max(Diff customer);
Max Diff supplier = max(Diff supplier);
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Customer nr =
find(Diff customer==max (Max Diff customer,Max Diff supplier));
Supplier nr =
find(Diff supplier==max(Max Diff customer,Max Diff supplier));

if isempty(Customer nr) ==

Supplier nr = find(C(:,Customer nr(l)) ==
max (C(:,Customer nr(l))));

X (Supplier nr (1),Customer nr(l)) =

min (a (Supplier nr (1),1),b(1,Customer nr(l)));

a(Supplier nr_(
X (Supplier nr (
b (

1 ) = a(Supplier nr (1),1) -

1
1,Customer nr (1)

1

17

), 1

) »Customer nr(1));

1)) = b(l,Customer nr(l)) -
X (Supplier nr (1),Customer nr(l));
Supplier nr = [

’

end
if isempty(Supplier nr) ==
Customer nr = find(C(Supplier nr(l),:) ==

max (C (Supplier nr(l),:)));
X (Supplier nr(l),Customer nr (1)) =
min (a (Supplier nr(1l),1),b(l,Customer nr (1)));

a(Supplier nr(l),1) = a(Supplier nr(l),1) -

X (Supplier nr(l),Customer nr (1));
b(l,Customer nr (1)) = b(l,Customer nr (1)) -
X (Supplier nr(l),Customer nr (1));

end

end
Solution = X;
OverallCost = sum(sum(C_startcost .* X));

disp('The Initial Feasible Solution Using New Method');

disp ('~~r~~vrvrvnvvm v v v v v N N N N N N N N N "),
X

disp('Initial Cost:');

OverallCost

disp ('~ v v v v ')

end
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Code Vogel’s Approximation M ethod

function [ Solution, OverallCost ] =

demands_row)
[ CostsMtx,ss,sd] =

start = CostsMtx;
= C_start;
size(C,1);
size(C,2);

= resources_col;
= demands_row;

= zeros(m,n);

stop = 0;
while stop == 0

for i =
for j =

end
C_sort _col
C sort row =

sort (C,1);
sort (C,2);

Diff customer =
Diff supplier =

abs (C_sort col(1l,:)
abs (C_sort row(:,1)

for i = 1:m

if a(i,1l) == 0

Diff supplier(i,1l) = 0;
end

end

for j = 1:n

if b(l,3) == 0

Diff customer(l,3j) = 0;
end

end

Max Diff customer =

59

VAM (CostsMtx,

inputFun (CostsMtx,

max (Diff customer);
Max Diff supplier = max(Diff supplier);

resources_col,

resources_col,

demands_row) ;

- C_sort col(2,:));
- C_sort row(:,2));



Customer nr =
find(Diff customer==max (Max Diff customer,Max Diff supplier));
Supplier nr =
find(Diff supplier==max(Max Diff customer,Max Diff supplier));

if isempty(Customer nr) ==

Supplier nr = find(C(:,Customer nr(l)) ==
min (C(:,Customer nr(l))));

X (Supplier nr (1),Customer nr(l)) =

min (a (Supplier nr (1),1),b(1,Customer nr(l)));

a(Supplier nr_(
X (Supplier nr (
b (

1 ) = a(Supplier nr (1),1) -

1
1,Customer nr(

1

]

)1

) »Customer nr(1));

1)) = b(l,Customer nr(l)) -
X (Supplier nr (1),Customer nr(l));

Supplier nr = [

’

end
if isempty(Supplier nr) ==
Customer nr = find(C(Supplier nr(l),:) ==

min (C (Supplier nr(l),:)));
X (Supplier nr(l),Customer nr (1)) =
min (a (Supplier nr(1l),1),b(l,Customer nr (1)));

a(Supplier nr(l),1) = a(Supplier nr(l),1) -

X (Supplier nr(l),Customer nr (1));
b(l,Customer nr (1)) = b(l,Customer nr (1)) -
X (Supplier nr(l),Customer nr (1));

end

%$Stop condition:

if (max(a)==0]| |max (b)==0)

X(i,bl == 1) = a(i);
end
end
end
end

if (isempty(al) || isempty(bl))
stop = 1;
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end

Solution = X;
OverallCost = sum(sum(C_start .* X));

ay;
b;
disp ('The Initial Feasible Solution Using Vogels Method');
Aisp ("~~~ v e ')
X
disp('Initial Cost:');
OverallCost
disp ('~~vrvvmvvs v v v v v v e ")
end

Code for North-West Cormer Rule Method

function [x,tc]=nwc(a,s,d)
[ a,ss,sd] = inputFun(a,s,d);
r=size(a,l);
c=size(a,?2);

x=zeros (size(a));

k=0;1i=1;j=1;

while (k< (r+c)-1)
if(s(i)>d(j))

k=k+1;
x(1,3)=d(3);
s(i)=s(i1)-d(3);
ss=ss-d(J);
sd=sd-d (7j) ;
d(j)=0;
j=3+1;
elseif (s (i)<d(j))
k=k+1;
x(i,J)=s(i);
d(3)=d(3)-s(1);
ss=ss-s(i);
sd=sd-s (i) ;
s(1i)=0;
i=i+1;
else
k=k+1;

x(i,J)=s(i
ss=ss-s(1i);
i)

end
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if((ss==0) && (sd==0))
break;
end
end
tc= sum(sum(x.*a));

disp('The Initial Feasible Solution Using North-West Corner
Method') ;

ALSP ("~ v v v v v e " ;
X

disp('Initial Cost:');

tc

AL ("~ v v v v v v e " ;

end

Code for Least Cost Method

function [x,tc]=lcm(a,s,d)
[ a,ss,sd] = inputFun(a,s,d);
r=size(a,l);
c=size(a,?2);
x=zeros (size(a));
b=a;

for i=1l:r
for j=1l:c
b(irj>:a(irj>;
end
end

k=0;mi=1;mj=1;
while (k< (r+c)-1)
min=9999;
for i=1l:r
for j=1l:c
if(min>b(i,3) && b(i,j)~=-1)
min=b (i,7);
mi=i;
mj=j;
end
end
end
if(s(mi)>d(mj))
k=k+1;
x(mi, mj)=d(mj);
s(mi)=s(mi)-d(mj);
ss=ss-d(mj) ;
sd=sd-d (m7j) ;
d(mj)=0;
for i=1l:r
b(i,mj)=-1;
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end
end

if (s (mi)<d(mj))
k=k+1;
x(mi mj)=s
d(mj)=d(mj) -
SsS=ss-— s(ml);
sd=sd-s (mi) ;

s (mi)=0;

for j=1:c

b(mi,j)=-

end

for j=1l:c

b(mi,j)=-

end
end

if ((ss==0) && (sd==

break;
end

end

tc= sum(sum(x.*a));

end

disp('The Initial Feasible Solution Using

(ml);

(mi) ;

1;

1;

))

Least Cost Method'

diSp(' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ |),.
X

disp('Initial Cost:');

tc

AisSp ('~~rrmmm v v AN NN " ;
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Appendix-02 Problem set

20 Selected problems
01

a=[12 4 13 18 9 2; 9 16 10 7 15 11; 4 9 10 8 9 7;

711 518 2 7; 16 8 4 51 7 ]
s=[120;80;50;90;100;60]
d=[75;85;140;40;95;65]"

0

a=[3 6 8 4; 61 2 5;7 8 3 9 ]
s=[20;28;17]

d=[15;19;13;18]"

0

a=[3 17 4; 2 65 9;8 3 3 2 ]
s=[300;400;500]
d=[250;350;400;200]"

0

a=[2 3 11 7; 1 0 6 1; 5 8 15 9]
s=[6;1;10]

d=1[7;5;3;2]1"

0

a=[4 3 5;6 5 4;8 10 7]
s=[90; 80; 100]

d=[70; 120; 80]"

(4 58 4; 6 2 8 1;8 7 9 10]
=[52;57;54] d=[60;45;8;50]"

0

a=[7 5 9 11; 4 3 8 6;3 8 10 5; 2 6 7 3]
s=[30;25;20;15]

d=[30;30;20;10]"

0

a=[50 60 100 50;80 40 70 50; 90 70 30 50]
s=[20;38;16]

d=[10;18;22;24]"

I ©

331 54 7]

N

o n o o
([l
IRETEN
© ® -
[ERNG AN

o

[8 6 10 9;9 12 13 7 ; 14 9 16 5]
[35;50;40]
=[45;20;30;307"

1
a
S
d
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1

a
s=[30;20;12;46;46]
d=[30;,50;30;27;17]"

1

a

s=[15;25;10]
d=[5;15;15;15]"

1
a=[6 3 8 7;, 852 4 ; 49
s=[110;60;54;3;27]
d=[20;70;78;86]"

1

a=[4 19 22 11;1 9 14 14 ;
s=[100;30;70]
d=[40;20;60;80]"

; 331 ; 54 7;1

1

a=[6 8 10;7 11 11;4 5 12]
s=[150;175;275]
d=[200;100;300]"

1

a
s=[30;20;12;46;46]
d=[30;50;30;27;17]"

1

a

s=[55;45;30;50]
d=1[40;20;50;30;40]"

1

a

s=[6;8;16;15]
d=[9;10;12;147]"

2
a
s=[30;,20;12;30;46]
d=[31;50;30;27]"

(52410, 52140 ;6482 0;

[0 2 20 11;12 7 9 20 ;4 14 16 18]

8 4; 7 8 5 6]

6 6 16 14]

6 2]

(14 19 10 7 16;6 7 7 14 12;5 14 17 9 6;13 12 9

(17 14 11 29 11;17 7 15 29 14;13 25 7 19 26;28

[31 27 20 23;30 20 19 39;20 36 20 26;22 20 26

[42 33 25 29; 41 38 45 35;26 38 28 32;33 31 27
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28 Selected problems from literature

1

a=[10 30 25 15;20 15 20 10;10 30 20 20;30 40 35 45]
s=[14;10;15;12]

d=[10;15;2;15]"

3

a=[10 2 16 14 10;6 18 12 13 16;8 4 14 12 10;14 22 20 8 18]
s=[300;500;825;375]

d=[350;400;250;150;4001"

4

a=[3 6 8 4;6 1 2 5;7 8 3 9]
s=[20;28;17]
d=[15;19;13;18]"

[6 10 14;12 19 21;15 14 17]
[50;50;50]
[30;40;55]"

Q‘? (VRS

a=[12 4 13 18 9 2;9 16 10 7 15 11;4 9 10 8 9 7;9 3 12 6 4 5;7 11 5
18 2 7;16 8 4 5 1 10]

s=[120;80;50;90;100;60]

d=[75;85;140;40;95;65]"

5
a=[25 55 40 60;35 30 50 40;36 45 26 66;35 30 41 150]
s=[60;80;160;150]

d=[90,100;120;140]"

=[9 12 96 910 ;7 3 7 75 5;6 5 9 11 3 11;6 8 11 2 2 10]

9

a=[21 16 25 13;17 18 14 23; 32 27 18 41]
s=[11;13;19]

d=[6;10;12;15]"

1

a=[6 4 4 7 5;5 6 7 4 8;3 4 6 3 4]
s=[100;125;175]
d=[60;80;85;105;70]"
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=

[2 311 7;1 0 6 1;5 8 15 9]
[6;1;10]
[7;5;3;2]"

1
a
s
d

1

a=[19 30 50 10;70 30 40 60;40 8 70 20]
s=[7;9;18]

d=1[5;8;7;14]"

1

a=[4 19 22 11;1 9 14 14;6 6 16 14]
s=[100;30;70]

d=[40;20;060;80]"

1

a=[4 5 8 4;6 2 8 1;8 7 9 10]
s=[52;57;54]

d=[60;45;8;50]"

1

a=[6 3 8 7;8 52 4; 4 9 8 4; 7 8 5 0]
s=[110;60;54;30]

d=[20;70;78;86]"

1
a=[52 4 1;5 2 1 4; 6 48 2; 4 65 4;2 8 4 5]
s=[30;,20;12;30;46]

d=[31;50;30;27]"

1

a=[3 15 17;45 30 30;13 25 42]
s=[580;240;330]
d=[310;540;300]"

1

a=[3 1 7 4;2 6 5 9;8 3 3 2]
s=[300;400;500]
d=[250;350;400;200]"

1

a=[50 60 100 50;80 40 70 50;90 70 30 50 ]
s=[20;38;16]

d=[10;18;22;24]1"

1

a=[7 5 9 11;4 3 8 6;3 8 10 5;2 6 7 3]
s=[30;25;20;15]

d=[30;30;20;10]"

2

a=[4 3 5;6 5 4;8 10 7]
s=[90,;80,;100]
d=[70;120;80]"
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2

a=[11 9 6;12 14 12;10 8 10]
s=[40;50;40]

d=[55;45;30]"

2

a=[13 18 30 8;55 20 25 40;30 6 50 10]
s=[8;10;11]

d=[4;7;6;12]"

2

a=[3 4 6 8 9;2 10 1 5 8;7 11 20 40 3;2 1 9 14 16]
s=[20;30;15;13]

d=[40;6;8;18;6]"

2

a=[12 4 9 5 9;8 1 6 6 7;12 4 7 7;10 15 6 9 1]
s=[55;45;30;50]

d=[40;20;50;30;40]"

2

a=[12 4 9 5 9;8 1 6 6 7;1 12 4 7 7; 10 15 6 9 1]
s=[55;45;30;50]

d=[40;20;50;30;40]"

6

a=[9 8 5 7;4 6 8 7;5 8 9 5]
s=[12;14;16]

d=[8;18;13;3]"

2

a=[2 2 2 1;10 8 5 4;7 6 6 8]
s=[3;7;5]

d=[4;3;4;4]1"
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