
EE2302 Foundations of Information and Data Engineering 

Assignment 8 (Solution) 

 

1.  

a) Let a vector orthogonal to the given two vectors be � = (�, �, �).  The inner product 

between  � and each of the two given vectors must be zero. Therefore, we have  

 � + � + � = 0   and   � − � = 0. 

 

Let � = �.  From the second equation, � = �. From the first equation, � = −2�. 

Therefore, all those vectors are of the form �(1, 1, −2).   

 

b) We need to normalize the vectors, so that the norm of each of them is equal to 1. Hence, 

an orthonormal basis is ( �
√� , �

√� , �
√�), ( �

√� , − �
√� , 0), and ( �

√� , �
√� , − �

√�). 

 

 

 

2. Let � = �1 −11 01 1 � and � = �459�.   Then ��� = �3 00 2� and  ��� = �185 �. The normal equation is 

 

�3 00 2� �� � = �185 �. 
 

Solving the equations, we obtain � = 6 and  = #
�. 

 

 

 

3. Note that $% = �&
� = '.  The Fourier coefficients are 

 

(% = 2) * +(,)-,�
.� = * (−1)-,%

.� + * (1)-,�
% = −,|.�% + ,|%� = (−1) + (1) = 0 

 

(0 = 2) * +(,) cos 4$%, -,�
.� = * − cos 4', -,%

.� + * cos 4', -,�
%  

 = − 14' sin 4',8.�
% + 14' sin 4',8%

� = 0 

 

 

�0 = 2) * +(,) sin 4$%, -,�
.� = * − sin 4', -,%

.� + * sin 4', -,�
%  

 

= 14' cos 4',8.�
% − 14' cos 4',8%

� = 14' (1 − cos 4') − 14' (cos 4' − 1) 



 

Note that cos 4' = −1 when 4 is odd, and cos 4' = 1 when 4 is even.  

�0 = 9 0 4 is even44' 4 is odd  

 

Hence,  

+(,) = = �0 sin 4',
0>�,�,#…

= 4' @sin ', + 13 sin 3', + 15 sin 5', + ⋯ B 


