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   CO BL 
Q.1(a) Use Pollard’s rho method to find a factor of 1189. [5] CO1  
Q.1(b) State Solovay-Strassen Algorithm.  

Is 2 an Euler witness for 133?  
[5] CO4  

     
     

Q.2(a) Determine whether   
(i) 𝑥ଶ ≡ −35(𝑚𝑜𝑑97) and  

(ii) 𝑥ଶ ≡ 101 (𝑚𝑜𝑑 1987) 
are solvable. 

[5] CO1  

Q.2(b) Write down the Euler’s criteria in terms of the Legendre’s symbol.  
Prove that (-1|p) is 1 if  𝑝 ≡ 1(𝑚𝑜𝑑4), and is -1 if  𝑝 ≡ 3 (𝑚𝑜𝑑4). 

[5] CO4  

     
     

Q.3(a) What are the simple continued fraction representations of 129 and √29 ? [5] CO3  
Q.3(b) Find the least positive solution of  𝑥ଶ − 29𝑦ଶ = −1 and  𝑥ଶ − 29𝑦ଶ = 1, by generating the 

convergents of the expressions of  √29. 
[5] CO3  

     
     

Q.4(a) Find the remainder when 7ଵ଴଴଴଴଴଴ is divided by 19 and  
15! is divided by 19. 

[5] CO2  

Q.4(b) Find the solutions for each of the individual linear relations given below. 
(i) 6𝑥 ≡ 9(𝑚𝑜𝑑15) and  
(ii) 6𝑥 ≡ 5(𝑚𝑜𝑑19). 

[5] CO2  

     
     

Q.5(a) Find all integers n such that ϕ(𝑛) = 2𝑛. 
Find ϕ(1991). 

[5] CO2  

Q.5(b) Check whether the following numbers are primes. Establish your claim 
 
(i) 977 in the set of all integers. 
(ii) 1 + √−5 in 𝑍൫√−𝟝൯. 

[5] CO1  
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