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1. (4+2+4) 

a. How many primitive roots does the prime 11 have? Find one. 
b. Use your answer in part (a) to find a reduced residue system 

modulo .11  
c. How many solutions does the congruence 11mod514 ≡x  

have? Find them. 
2. Let p  be a prime and let h  be the order of a  modulo p . Show that 

.mod0121 paaa hh ≡++++ −− L  (3 points) 
3. Prove that if 4mod1≡p   and 12 += pq  are primes, then 2  is a 

primitive root of .q  (6 points) 

4. Let p  and 16 += pq  be two odd primes. Show that .1
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points) 
5. Find all primes p  for which the congruence px mod172 ≡  is 

solvable. (7 points) 

6. Evaluate the Jacobi Symbol .
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7. Let k  be a positive integer. Find e  if )!17(||7 −ke . (5 points) 
8. Prove that nnd <≤ )(2  for all integers .2>n  (5 points) 
9. Let N  be a given positive integer. Prove that there is only a finite 

number of positive integers x  satisfying .)( Nx =σ  (5 points) 
10. Let n  be an even perfect number. Evaluate the product ∏
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points) 
11. Let n  be a positive integer. Evaluate the sum .
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All the best, 
Dr. Ibrahim Al-Rasasi 


