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Answer five questions, taking one from each unit.

UNIT -1

1. (a) Showthat n| ( n— 1) ! for all composite integers greater than 4. 5
(b) If mis odd, show that 2,4, 6, ..., 2mis a complete residue system

modulom 4

(¢) Findall the solutions of 57X =87 (mod105). 5

2. (a) Prove/disprove: If a’|b’, then a|b 4

(b) For any integer n, show that 42 | n’ —n 5

(c) Solve: X* +2x~3=0(mod9) 5
UNIT —11

3. (a) State and prove Euler’s criterion. 7

2
(b) Derive that formula for the Legendre symbol [Ej ,

where pis an odd prime. 7
4. (a) Ifpand qare distinct odd primes, prove that
P 9 |_,_ n{(p-1)2K(a-1)2}
PiHA1=( 7
F3)-e
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(b) IfQis odd, show that the Jacobi symbol [‘61] = (-1)( @2

7
UNIT —I11
(a) Show that the Diophantine equation x*— y4 = 7% has no solution
for positive integers X, Y, Z 9
(b) Prove that in a primitive Pythagorean triple X, Y, z, the product Xy is
divisible by 12 and the product Xyzis divisible by 60. 5
(a) Prove that y2 = x> +7 has no solution in integers. 7
(b) Prove that in a primitive Pythagorean triple X, Y, Z not more that one
of X, y, or zcan be a perfect square. 5
(c) Give aPythagorean triple whose terms form a geometric
progression. 2
UNIT -1V

(a) Show that the greatest common divisor of two Fibonacci numbers is
a Fibonacci number. 7
(b) Show that the sum of the first n Fibonacci numbers with odd indices

isgivenby U + Uy +Ug +---+ Uy = Uy, 7

(a) Show that two consecutive Fibonacci numbers are relatively prime.
7
(b) Show that the sum of the squares of the first n Fibonacci numbers is

givenby U +Uy® +Uy” +---+ U  =U U, 7

UNIT -V

(a) Compute the convergents of the simple continued fraction
[1;2,3,3,2,1] 5



(b) If C, = p, / g, denotes the kth convergent of the finite simple

continued fraction [1; 2,3,4,...,n,n+ 1] , show that

Pn = NPy + NPy +(N=1) Prs +...+3P +2py +( Py +1) 9

10. (a) Evaluate py,q,and C, (k=0,1,...8) for the simple continued
fraction [1;1,2,1,2,1,2,1,2] 9

(b) By means of continued fractions, determine the general solutions of
the Diophantine equation 19X+ 51y =1 5




