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function x=bsm(A,b,c,ch)

% The basic SIMPLEX method. Given A,b,c and ch
% Either the max or the min of cx is obtained in x.
% A is the matrix without the unit matrix

% b is the rhs and c is the cost coefficients.

% ch is either 'min' if the problem is minimization or
% 'max’' if maximization.

%
% ---- November 1992 - .
%

% BSM uses the follwing subroutines:-

% * pops "the pivoting operations routine"

% * dpevl "the routine for determining the pivot element"
% * it uses also the matlab routines PLOT & BAR.

%

if ch=="max’,
c=-1%c;

end

% constructing the augumented matrix.
[m,n]=size(A);

A=[A,eye(m)];

[m,n]=size(A);

%nbv=number of basic variables
%nnv=number of nonbasic variables
nbv=m;

nnv=n-m;

d=zeros(1,nbv+1);

r=[c,d];

A=[A,b;1]

%

% IB index of basic variables

%

% IN index of nonbasic variables
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%
for i=1:nnv,
IN(1)=1;
end
for i=1:nbv,
IB(i)=n-m+i;
end
% computing the solution x
%
x=[zeros(1,nnv),b'];
%
%mni = maximum no of iterations allowed.
mni=50;
R=A;
for ji=1:mni,
sw=0;
ctl=ji;
[x1,x2]=bar(x);
plot(x1,x2)
title(['the bfs at tablue... ',num2str(ji)]) ,pause
% here is the procedure DPEV1......
%
[s,t,sw]=dpev1(R);
if sw==1,
if ~all(R(rr,IN)),

end
break
end
if sw==2,
break
end
disp('the pivot element is the element ')
e=[s,t];
disp(e)
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% here is the procedure POPS....
%
R=pops(R,s,t);
disp(R)
disp(' ')
disp('press any key to continue......")
pause
temp=IB(s);
IB(s)=t;
disp(' here is the basic elements index ')
disp(IB)
IN(find(IN==t))=temp;
disp(' and here is the non-basics.....")
disp(IN)
pause
x=zeros(1,n);
cr=nbv+nnv+l;
rr=nbv-+1;
for 1i=1:nbv,
x(IB(ii))=R(ii,cr);
end
z(ji)=-R(rr,cr);
end
7z=[0,z];
[zx,zy]=bar(z);
plot(zx,zy)
title('the objective function'), pause
if ct1==mni,
disp(‘'maximum no. of iteration is reached without')
disp(‘obtaining the optimal solution....")
diSP('eeeeeieieeeeen "
disp('the program limits the no. of iteration by 50")
disp('if more is needed modify mni in the procedure BSM and
rerun..")
end
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function [s,t,sw]=dpev1(A)

% This procedure uses BLAND'S rule to output the

%pivot position s&t.

%The input matrix must be the whole augumented matrix.i.e
% A represent the standared SIMPLEX tablueu as defined in
%Luenberger-Linear and nonlinear programming-.

%
[m,n]=size(A);
%
% checking for optimality.....
%
if A(m,:)>=-0.00001,
disp('the current soultion is optimal')
sw=1;
else
%
% determining the pivot column......
%
ii=find(A(m,:)<0 & abs(A(m,:))>10"(-5));
t=ii(1);
%
% determining the pivot row....
%
mm=m-1;
if all(A(1:mm,t)<=0),
disp('the problem has an unbounded solution!
SW=2;
else
for ww=1:mm,
if A(ww,t)<=0,
rr(ww)=-1;
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else
rr(ww)=A(ww,t).\A(ww,n);

end

end

ji=find(rr>=0);

[yy.sl=min(rr(jj));

s=ji(s);

end
end
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function A=pops(A,s,t)

%Given a matrix A and a pivot position s&t. The new matrix

Y%resulting from the pivoting operations is outputed.

%This procedure is used inside the BSM procedure.
%
[m,n]=size(A);
for i=1:m,
for j=1:n,
if i==s,
b(i,))=A(,))/A(s,1);
else
b(1,))=A(L)-ALD)*A(s,))/A(s,1);
end
if abs(b(i,]))<10"(-6),
b(1,j)=0;
end
end
end
A=b;

FR2D gl Ll
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function fr2d(a,b)

% Draws the 2D feasible region of a given LP problem
%
[m,n]=size(a);
ifn~=2,
disp(‘'your matrix should have two columns only..")
return
end
mx=1;
my=1;
for j=1:2,
for i=1:m,
if a(i,1)==0,
x1=0;
X2=mx;
yl=b(i)/a(i,2);
y2=yl;
elseif a(i,2)==0,
x1=b(i)/a(i,1);
x2=x1;
y1=0;
y2=my;
else
x1=b(i)/a(i,1);
y1=0;
y2=b(i)/a(i,2);
x2=0;
if y2<0,
y2=my;
x2=(b(i)-a(i,2)*y2)/a(i,1);
end
1f x1<0,
x1=mx;

208



y1=(b(i)-a(i,1)*x1)/a(i,2);
end
end
x(1,1)=x1;
y(L=yl;
x(2,1)=x2;
y(2,)=y2;
xt=max([x1 x2]);
yt=max([y1 y2]);
if xt>mx,
mx=xt;
end
if yt>my,
my=yt;
end
end
end
plot(x,y)
title('The Feasible Region')
pause
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function nwc01(a,b)
% compute a basic feasible solution for the transportation problem
% using the North West Corner Method
%
=1=1;
[rb cb]=size(b);
[ra ca]=size(a);
n=max(rb,cb);
m=max(ra,ca);
c=zeros(m,n);
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k=max(n,m);
while i<=m ,
if a(i)>b(j),
c(1,))=b();
a(i)=a(i)-b(j);
b(j)=0;
=L
elseif a(i)<b(j),
c(i,j)=a(1);
b(j)=b(j)-a();
a(1)=0;
i=i+1;
else
c(1,))=a(1);
b(i)=b(j)-ai);
a(1)=0;
1=1+1;
end
end
disp('The solution is ....")
c
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function transm
% draws the transportation matrix
%
n=10;m=12;
f=zeros(m,n);
for i=1:m,
for j=1:n,
f(i,(i-1)*n+j)=1;
end
end
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I=eye(n);for i=2:m,l=[L,eye(n)];end
a=[fi1];
mesh(a)
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BACKSUB(L,B)
CHOL(X)
EIG(X)
LU(X)
NNLS(X)
QR(X)
ORTH(A)
SVD(X)
SCHUR(X)
DET(X)
TRACE(X)



