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UNIT -1 CO | PO | Marks
1 | a) | State and prove Chinese remainder theorem. 111 6
b) | If a cock is worth five coins, a hen three coins, and three chicks together | 1 | 1 7
one coin, how many cocks, hens, and chicks, totaling 100, can be bought
for 100 coins?
¢) | Solve the polynomial congruence x®—5x+1=0(mod27). 111 7
OR
2 | a) | Write any six properties of congruence. 111 6
b) | Find the smallest positive integer n such that 3*°/n, 4°/n+land| 1 | 1 7
5°/n+2.
2° 1|1
c) | Show that f5 =2 +1 is divided by 641. 7
UNIT -2
3 | a) | Define each of the following with an example 2 |1 6
i) Perfect prime, i) Mersenne prime, iii) Dirichlet Product.
b) | Compute i) (z*o)(4), ii) ¢(1976), iii) 1(945), iv) 7(6120). 2 |1 7
¢) | Find the remainder when 3%®is divided by 100. 2 |1 7
OR
4 | a) | Define 6, ¢, T functions and compute o, ¢ and r for n=3000. 2 1 6
b) | Define a multiplicative function. If f and g are both multiplicative, | 2 | 1 7
then prove that f *g is multiplicative.
C) | State Euler’s theorem. Find the remainder when 245" is divided 2 |1 7
by 18.
UNIT -3
5 | @) | Solve the congruence 11x* = 2(mod 23) using indices to base 5. 3 11 6
b) | Apply corollary of Lucas’ theorem to show that n=127 isaprimeby | 3 | 1 7
choosing x=3.




Using the fact that 5 is a primitive root modulo 54, find the remaining
incongruent primitive roots.

OR
6 | a) | Show that 2 is not a primitive root modulo any Fermat prime f_, where
n>2.
b) | Using Lucas’ theorem, show that n=773 is a prime by choosing x=3
C) | Solve the congruence 2x* 55(m0d13) using indices to base 2.
UNIT -4
7 | @) | Solve the quadratic congruence 3x* —4x+7 = 0(mod13).
b) | Using the generalized law of quadratic reciprocity, evaluate Jacobi
symbol (221/399).
c) | Define continued fraction and represent finite continued fraction
[1; 2, 3, 4, 5] as a rational number.
OR
8 | a) | Determine whether 10 and 7 are quadratic residues of 13.
b) | Write the properties of Legendre symbol. Compute Jacobi symbol
(15625/17).
¢) | Find the infinite continued fraction expansion for ‘e’.
UNIT -5
9 | a) | Describe briefly about Catalan’s Conjecture.
b) | Describe sum of four square and write 29,791 as the sum of four square.
€) | Using the fact that 1++/2 is the least solution of x?—y? =—1, find a
new solution.
OR
10 | a) | Describe Fermat’s last theorem with an example.
b) | Using the fact that 3+2+/2 yields the least solution of x*—y? =1, find

two new solutions.

Write 64,125 as sum of four square.
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