
😊Exam II -Math 503 -241-KFUPM-Dr. Jamal😊 

Name/ID: 

Question 1: Consider the following matrix: 

𝐴 = #
			1 0 0
			1 1 1
			1 1 1

' 

a) Use Echelon Form to find a basis for 𝑅𝑜𝑤(𝐴), and a basis for 𝐶𝑜𝑙(𝐴). 
b) Find an eigenvector of 𝐴 corresponding to its eigenvalue 𝜆 = 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question 2: Use eigenpairs to find a decomposition 𝑉𝐷𝑉!" for the matrix 

𝐴 = 5 1						2	2						1	6. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question 3: Let 𝐴 be a matrix whose eigenpairs are given by 

𝜆" = 1, 𝑉" = 5116 , 𝜆# = 2, 𝑉# = 5016. 

Find:    a) the matrix 𝐴,   b) the matrix 𝑒$  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question 4: An eigenpair of a nonsingular matrix 𝐴 is 𝜆 = π, 𝑉 = 9

0
1
1
1

:.  

Find an eigenpair for:  a) 𝐴!"   b) sin 𝐴  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question 5: Use the Least-Squares Method to find the best-fit function of the form 

𝑓(𝑥) = 𝑎 + 𝑏𝑥# + 𝑥% 

for the points 𝑃(0, 2), R(−1, 0),	and 𝑄(1, 4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question 6: Let 𝐿  be a lower triangular matrix of order 𝑁, and whose diagonal elements are 
ones. Find the total number of arithmetic operations for finding for solving the system 𝐿𝑋 = 𝑏. 
          

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question 7: Enjoy the following interesting little questions: 

a) Let 𝑉 ∈ 𝑅% a column vector, where 𝑉 ≠ 𝑂. Find 𝑅𝑎𝑛𝑘(𝑉𝑉&). 

 

 

 

 

 

b) Let 𝑊 ∈ 𝑅'. Find the number of arithmetic operations to compute (𝑊&𝑊)"((. 

 

 

 

 

 

c) A matrix 𝐴)(×#( has exactly 10 linearly independent columns.  
- Then, 𝐴 has exactly how many linearly independent rows?  

 

- Is 𝐴&𝐴 invertible in this case?  

 

 

d)  Let 𝐵 be a 1000 × 40 matrix. Then, the matrix 𝐵&𝐵 is invertible (nonsingular) if 
𝑅𝑎𝑛𝑘(𝐴) =? 

 

 

e)  If 𝐴 = 𝐴!", then what can be concluded about 𝐴? 
 
 
 
 

 

 
 
 
 
 

Enjoy it 

😊

 


