
% gda07_07
% depiction of feasible areas, for 4 cases
% supports Figure 7.8
 
clear all;
 
m1min=0;
m1max=2;
Nm1 = 41;
Dm1 = (m1max-m1min)/(Nm1-1);
m1 = m1min + Dm1*[0:Nm1-1]';
 
m2min=0;
m2max=2;
Nm2 = 41;
Dm2 =(m2max-m2min)/(Nm2-1);
m2 = m2min + Dm2*[0:Nm2-1]';
 
X = m1*ones(Nm2,1)';
Y = ones(Nm1,1)*m2';
 
% three inequality constraints
% m1-m2>=0          [1   -1] [0]
% 0.5*m1+m2>=1      [0.5  1] [1]
% m1>=0.2           [1    0] [0.2]
 
% in the last constraint, the 0.2 can be diddled
% right now this constraint does not affect the
% feasible region, but changing 0.2 to 1.2 cnages
% the region considerably
 
H = [ [1, 0.5, 1]', [-1, 1, 0]' ];
h = [0, 1, 0.2]';
 
p=1;
C1 = zeros(Nm1,Nm2);
for i=[1:Nm1]
for j=[1:Nm2]
    m = [ m1(i), m2(j) ]';
    C1(i,j)=H(p,:)*m-h(p);
end
end
C1a = (C1>=0)+0.001;
 
p=2;
C2 = zeros(Nm1,Nm2);
for i=[1:Nm1]
for j=[1:Nm2]
    m = [ m1(i), m2(j) ]';
    C2(i,j)=H(p,:)*m-h(p);
end
end
C2a = (C2>=0)+0.001;
 
p=3;
C3 = zeros(Nm1,Nm2);
for i=[1:Nm1]
for j=[1:Nm2]
    m = [ m1(i), m2(j) ]';



    C3(i,j)=H(p,:)*m-h(p);
end
end
C3a = (C3>=0)+0.001;
 
CT = ((C1>=0)&(C2>=0)&(C3>=0))+0.001;
    
Gp = [H, h]';
dp = [zeros(1,length(H(1,:))), 1]';
mp = lsqnonneg(Gp,dp);
 
ep = dp - Gp*mp;
m = -ep(1:end-1)/ep(end);
im1est = floor((m(1)-m1min)/Dm1)+1;
jm2est = floor((m(2)-m2min)/Dm2)+1;
CT(im1est,jm2est)=0.5;
gda_draw(C1a,'caption (A)',' ',C2a,'caption (B)',' ',C3a,'caption (C)',' ',CT,'caption (D)');

% Figure 7.8 Exemplary solution of the problem of minimizing mTm with N = 3 inequality constraints Hm ≥ h.
% (A–C) Each constraint divides the (m1, m2) plane into two half-places, one feasible and the other infeasible.
% (D) The intersection of the three feasible half-planes is polygonal in shape. The solution mest (green circle)
% is the point in feasible area that is closest to the origin. Note that two of the three constrains
% are satisfied in the equality sense. MatLab script gda07_07. 
 
e=H*m-h;
for i=[1:3]
    fprintf('Constraint %d: Hm-h = %f\n', i, e(i) );
end

Constraint 1: Hm-h = 0.000000

Constraint 2: Hm-h = -0.000000

Constraint 3: Hm-h = 0.466667

 
 


