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Problem Sets

Based on your understanding of the "Greatest Common Divisor" and "Solving Congruences" topics discussed in Lecture 3, answer the following questions.
1) According to Lemma 1, which states that if  then , what is  equivalent to if ? 

A)  
B)  
C)  
D)  
2) The Euclidean algorithm uses successive divisions to reduce the problem of finding the greatest common divisor. When using this algorithm to find , what is the first remainder obtained? 

A) 3 
B) 6 
C) 12 
D) 18 
3) What is the greatest common divisor of 258 and 144, computed using the successive divisions of the Euclidean algorithm? 

A) 6 
B) 12 
C) 24 
D) 30 
4) According to Bézout’s Theorem, if  and  are positive integers, how can their greatest common divisor be expressed? 

A) As a product , where  and  are integers. 
B) As a linear combination , where  and  are integers. 
C) As the sum . 
D) As the least common multiple . 
5) If  and  are positive integers, then the integers  and  such that  are called Bézout coefficients. Given that , what are the Bézout coefficients of 15 and 4? 

A) 1 and -3 
B) -1 and 4 
C) 4 and -15 
D) -2 and 7 
6) According to a key consequence of Bézout's Theorem (Lemma 2), if  and  are positive integers such that  and , what can be definitively concluded? 

A)  
B)  
C)  
D)  
7) A linear congruence is defined as having a specific algebraic form. Which of the following equations represents a linear congruence? 

A)  
B)  
C)  
D)  
8) To solve a linear congruence, we often use an integer  known as the inverse of  modulo . Which congruence properly defines this inverse? 

A)  
B)  
C)  
D)  
9) Theorem 1 guarantees the existence of an inverse of  modulo  under a specific condition. What is this condition? 

A) When  and  are both even integers. 
B) When  is a multiple of . 
C) When  and  are relatively prime (i.e., ). 
D) When  is a prime number and . 
10) Finding an inverse by inspection involves looking for a multiple of  that exceeds a multiple of  by 1. Using this method, what is an inverse of 4 modulo 9? 

A) 2 
B) 5 
C) 7 
D) 8 
11) Once an inverse of  modulo  is found, what is the correct algebraic step to solve the congruence ? 

A) Add the inverse to both sides of the congruence. 
B) Divide both sides of the congruence by . 
C) Multiply both sides of the congruence by the inverse . 
D) Subtract the modulus $m$ from both sides. 
12) Using the method of multiplying both sides by the inverse, what is the solution to the congruence  (given that 7 is an inverse of 4 modulo 9)? 

A)  
B)  
C)  
D)  
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