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Answer any seven questions.              (7x10=70) 
 

1. a) If f and g are multiplicative, prove that their Dirichlet product is multiplicative.  

b) If g and gf * are multiplicative, then prove that f is also multiplicative.   (4+6) 

2. a) Let f be multiplicative, then prove that f is completely multiplicative iff 

      .1,1  nnfnnf   

b) State and prove uniqueness theorem with respect to multiplicative functions.   (7+3) 

3. Write the partition for 6, 7, 8 and 9.       (10) 

4. Solve for x in )11(mod6),7(mod3),5(mod2),3(mod2  xxxx   (10) 

5. Evaluate  p|1 and  .|2 p         (10) 

6. State and prove Quadratic reciprocity law.       (10) 

7. Let p be an odd prime. Then prove the following, 

a) If g is a primitive root modulo p then g is also a primitive root modulo 
p for all ,1 if 

and only if 
1pg is not congruent to 1  modulo .2p  

b) There is at least one primitive root pg mod which satisfies 
1pg is not congruent to 1  

modulo ,2p hence there exist at least one primitive root 
pmod if .2   (10) 

8. Prove that, for ,1x we have   









1 0

,
1

1

m n

n

m
xnp

x
 where   .10 p   (10) 

9. State and prove Euler’s pentagon-number theorem.      (10) 

10. State and prove Jacobi’s triple product identity.       (10) 
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