
����� ��	
  

���� ����� ����� �	���� : �� ��� �
 ����� ����  ��� ��  ���
 ���!��"� #����� �� ���
 $% � &�' � ��() �*��+�  

: ��%�
 �� ��, -�. �
 /0��' 12���  

1- ��
�� �*��+� #����� ���� � ∗ � 
��12��� 4�� : ��,  

1-1- ��  ����� ��%�
 5� �6.� �78 ���  �7
�� ������,� = 1		, ∀	� = �, �, � = 1,2, … , �  ���8�


9��. 

1-2- �  �����;<� ��, � -�. �
 1��% �*��+� �����  ����� ,� ���

1,2,3,4,5,6,7,8,9, �� ,
�
� ,

�
� ,

�
� ,

�
� ,

�
� ,

�
� ,

�
� �<��= >����. 

1-3- �  ������6.� �78 �?�
 � 4����
  �7
����,� ∗ ��,� = ��,� 	, �, �,  = 1,2,… , �  @�A� ���� �
)

��,� ∗ ��,� = ��,� (���D 9��
 �E �� �<F
  9�� G,? H���� �
 ��I
�J!� ��  ����� ;<� K� #L

;<� $M�
 ��  ����� K ��  ����� #L�;<� J��8 �<��= �!��"� ... �  J!� ��  ����� ����� >���� ���,

 � ;<� $M�
 ��  ����� ����� �!��"� ,��< $�' ;<� �!��"� ,��< $�' ;<� $M�
 ��  ����� �����

��%�
 �� ... � ;<� J��8 ��  ����� �����.  

1-4- ��  ����� �!��"� ,� #' �78 �?�
 �6.� �7
�� ,� �6.� �78 >���' ��  ����� K��,� ∗ ��,� = 1  1
�8

.�
 �� �N �!��"�  

! =

1 ��,� ��,� ��,� ��,�
1 ��,� ��,� ��,� …

1 ��,� ��,� … ��"�,�
1 … … ��"�,� …

1 … ��"�,� … …
1 ��"�,� … … �#"�,#

1 … … �#"�,#
1 … �#"�,#

1 �#"�,#
1

 

 



2-  >�����6����)  �+OP�Characteristic polynomial �*��+� #����� !  #����� 5� ���
 �D �E �E @�� �62��

: �%�
 �� ��, 1�% �
 �<�< ��
�� ���
 �� 

Characteristic polynomial of the matrix A in terms of x: 

syms x 

A = sym([1 1 0; 0 1 0; 0 0 1]); 

polyA = charpoly(A,x) 

polyA = 

x^3 - 3*x^2 + 3*x - 1 
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function [x, fx] = BisectionMethod(f, interval, MinRelErr) 

 

a = interval (1); 

b = interval (2); 

fa = f(a); 

fb = f(b); 

it = 0; 

While true 

it = it + 1; 

m = (a+b)/2; 

fm = f(m); 

if fm*fa>0 

a = m; 

fa = fm; 

 

elseif fm*fb>0 

b = m; 

fb = fm; 

 

else 

break; 



 

end 

EstRelErr = abs((a-b)/((a+b)/2)); 

if EstRelErr <MinRelErr 

break; 

end 

 

end 

 

x = m; 

 

end 

 

clc; 

clear; 

close all; 

%% The function f(x) 

f=@(x) …………………; 

[x, fx] = BisectionMethod(f, [-8 8], 1e-4); 

disp(‘Final Solution:’); 

disp([‘eigenvalue= ‘ num2str(x)]); 

disp([‘Number of Iteration= ‘ num2str(it)]); 
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function [x, fx] = FalsePositionMethod(f, interval, MinRelErr) 

 

a = interval (1); 

b = interval (2); 

fa = f(a); 

fb = f(b); 

it = 0; 

While true 

it = it + 1; 

m = (a*fb-b*fa)/(fb-fa); 

fm = f(m); 

if fm*fa>0 

a = m; 

fa = fm; 

 

elseif fm*fb>0 

b = m; 

fb = fm; 

 

else 

break; 

 

end 

EstRelErr = abs((a-b)/((a+b)/2)); 

if EstRelErr <MinRelErr 

break; 



end 

 

end 

 

x = m; 

 

end 

clc; 

clear; 

close all; 

%% The function f(x) 

f=@(x) …………………; 

[x, fx] = FalsePositionMethod(f, [-8 8], 1e-4); 

disp(‘Final Solution:’); 

disp([‘eigenvalue= ‘ num2str(x)]); 

disp([‘Number of Iteration= ‘ num2str(it)]); 
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function df = Derivative(f, x) 

dx = 1e-4; 

df = (f(x+dx)-f(x-dx))/(2*dx); 

end 

function [x, fx] = NewtonRaphsonMethod(f, x0, MinRelErr) 

x = x0; 

fx = f(x); 

while true 

f1x = Derivative(f,x); 

xnew = x – fx/f1x; 

fxnew = f(xnew); 

EstRelErr = abs((xnew-x)/x); 

x = xnew; 

fx = fxnew; 

if EstRelErr <MinRelErr 

break; 

end 

end 

end 

clc; 

clear; 

close all; 

%% The function f(x) 

f=@(x) …………………; 

[x, fx] = NewtonRaphsonMethod(f, 1, 1e-4); 

disp(‘Final Solution:’); 

disp([‘eigenvalue= ‘ num2str(x)]); 

disp([‘Number of Iteration= ‘ num2str(it)]); 
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function [x, fx] = SecantMethod(f, interval, MinRelErr) 

x1= interval(1); 

x2= interval(2); 

fx1 = f(x1); 

fx2 = f(x2); 

while true 

xnew = x2 – fx2*(x2-x1)/(fx2-fx1); 

fxnew = f(xnew); 

EstRelErr = abs((xnew-x2)/x2); 

x1 = x2; 

x2 = xnew; 

fx1 = fx2; 

fx2 = fxnew; 

if EstRelErr <MinRelErr 

break; 

end 

 

end 

x = x2; 

fx = fx2; 

 

end 

clc; 

clear; 

close all; 

%% The function f(x) 

f=@(x) …………………; 

[x, fx] = SecantMethod(f, [-8 8], 1e-4); 

disp(‘Final Solution:’); 

disp([‘eigenvalue= ‘ num2str(x)]); 

disp([‘Number of Iteration= ‘ num2str(it)]); 
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function [x, fx] = FixedPointMethod(f, x0, MinRelErr) 

g=@(x) fx+x;  

x = x0; 

fx = f(x); 

gx = g(x); 

while true 

xnew = gx; 

RelErr = abs((xnew-x)/x); 

x = xnew; 

fx = f(x); 

gx = g(x); 



if RelErr <MinRelErr 

break; 

end 

 

end 

end 

clc; 

clear; 

close all; 

%% The function f(x) 

f=@(x) …………………; 

[x, fx] = FixedPointMethod(f, 1, 1e-4); 

disp(‘Final Solution:’); 

disp([‘eigenvalue= ‘ num2str(x)]); 

disp([‘Number of Iteration= ‘ num2str(it)]); 
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