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&&&&&&&&&&&&&&&&& classify2 function &&&&&&&&&&&&&&&&& 

 
function class2=classify2(x) 
% 
%   function class2=classify2(x) 
%       This function will classify input 2-element vector x as either 
%       class 2 or not class 2 for EE435 Exam 01, Spring 2012, problem 2d. 
%       If x is from class 2, class2=1; if not, class2=0. 
%       If x is not a 2-element vector, class2 = []. 

  
class2=[]; 
if ~isvector(x) 
    disp('Error in classify2: input not a vector'); 
    return 
end 

  
x1=10.24;y1=6.697;x2=-2.429;y2=3.058; 
m=(y2-y1)/(x2-x1);  % slope of line 
b=y2-m*x2; 
b=b+0.1;  % move line up a little bit 

  
test=x(2)-(m*x(1)+b); 
class2=0;               % default...assume NOT class 2 
if test >= 0 
    class2=1; 
end 
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Scatter plot of data.dat w/decision boundaries
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&&&&&&&&&&&&&&&&& classify function &&&&&&&&&&&&&&&&& 
 

function class=classify(x) 
% 
%   function class=classify(x) 
%       This function will classify input 2-element vector x as either 
%       class 1,2,3 for EE435 Exam 01, Spring 2012, problem 2g. 
%       If x is from class 2, class2=1; if not, class2=0. 
%       If x is not a 2-element vector, class2 = []. 

  
class=[]; 
if ~isvector(x) 
    disp('Error in classify2: input not a vector'); 
    return 
end 
% For the decision boundary for class 2/not class 2, draw a line that  
% connects the samples of class 
% 1 and class 3 that have the largest values for feature 2. These 
% coordinates are: (f1, f2) = (10.24,6.697) and (-2.429,3.058) 
x1=10.24;y1=6.697;x2=-2.429;y2=3.058; 
m=(y2-y1)/(x2-x1);  % slope of line 
b=y2-m*x2; 
b=b+0.1;  % move line up a little bit 

  
test=x(2)-(m*x(1)+b); 
if test >= 0 
    class=2; 
    return 
end 

  
% at this point, x is NOT class 2, so determine if class 1 or 3 
if x(1) >= 5 
    class=1; 
  else 
    class=3; 
end 

     

&&&&&&&&&&&&&&&&& Program to answer problem 2 &&&&&&&&&&&&&&&&& 

 
% EE435, Spring 2012, Exam 01, problem 2 

  
% create scatter plot 
load data.dat -ascii 
c1=find(data(:,1)==1); 
c2=find(data(:,1)==2); 
c3=find(data(:,1)==3); 

  
c1f1=data(c1,3);,c1f2=data(c1,4); 
c2f1=data(c2,3);,c2f2=data(c2,4); 
c3f1=data(c3,3);,c3f2=data(c3,4); 

  
figure(22),plot(c1f1,c1f2,'ro',c2f1,c2f2,'bx',c3f1,c3f2,'kv') 

  
xlabel('feature 1'),ylabel('feature 2'),title('Scatter plot of data.dat') 

  



  
% now add in the class 2/NOT class 2 decision boundary 
x1=10.24;y1=6.697;x2=-2.429;y2=3.058; 
m=(y2-y1)/(x2-x1);  % slope of line 
b=y2-m*x2; 
b=b+0.1;  % move line up a little bit 
x=-20:.2:20; 
y=m*x+b; 
hold on,plot(x,y,'k','linewidth',2),grid on, hold off 
legend('class 1','class 2', 'class 3') 

  
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
%  Problem 2, 2-class problem 
%make copy of data matrix 
data1=data; 
N=length(data1(:,1));   % total number of pattern vectors 
% since this is a 2-class problem, change class 1 and 3 
%   ground truth to class "0", which will mean NOT class 2 
data1(c1)=0; data1(c3)=0; 
data1(c2)=1;    % class 2 indicated by a 1 in this column 

  
data1(:,2)=0;  % change all values in column 2, and the next loop will change 

these 
                % to a 2 if above the decision boundary 
for k=1:length(data1(:,1)) 
    data1(k,2)=classify2(data1(k,3:4)); 
end 

  
correct=0; 
FA=0; 
FR=0; 

  
for k=1:length(data1(:,1)) 
    if data1(k,1)==data1(k,2); 
        correct=correct+1; 
    else 
        if data1(k,1)==1 && data1(k,2)==0 
            FR=FR+1; 
        else 
            if data1(k,1)==0 && data1(k,2)==1 
                FA=FA+1;; 
            end 
        end 
    end 
end 
Nimposters=length(find(data1(:,1)==0)); 
Ngenuines=length(find(data1(:,1)==1)); 
FAR=FA/Nimposters; 
FRR=FR/Ngenuines; 

  
disp(sprintf('2-class problem: FA = %d, FAR=%f, FR=%d, 

FRR=%f\n',FA,FAR*100,FR,FRR*100)) 

  
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
%  Problem 2, 3-class problem 
%make a fresh copy of data matrix 
data1=data; 
% cycle through each row and determine classification 



for k=1:length(data1(:,1)) 
    test=classify(data1(k,3:4)); 
    data1(k,2)=test; 
end 

  
% determine # errors and accuracy 
errors=length(find(data1(:,1) ~= data1(:,2))); 

  
disp(sprintf('3-class problem: # errors = %d, Accuracy = %f %%\n',errors,(N-

errors)/N*100)) 

  
% now create 2nd scatter plot with both decision boundaries 
figure(23),plot(c1f1,c1f2,'ro',c2f1,c2f2,'bx',c3f1,c3f2,'kv') 
legend('class 1','class 2', 'class 3') 

  

  
% now add in the class 2/NOT class 2 decision boundary 
x1=10.24;y1=6.697;x2=-2.429;y2=3.058; 
m=(y2-y1)/(x2-x1);  % slope of line 
b=y2-m*x2; 
b=b+0.1;  % move line up a little bit 
x=-20:.2:20; 
y=m*x+b; 
hold on,plot(x,y,'k','linewidth',2),grid on 
plot([5 5],[-8 5.3],'k','linewidth',2),grid on,hold off 
xlabel('feature 1'),ylabel('feature 2'),title('Scatter plot of data.dat 

w/decision boundaries') 
legend('class 1','class 2', 'class 3') 

 

 


