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Que.1 Fill in the blanks.

(L (8 ; 1)= sovammesmmin , VaeZ
(@) —a (b)) o () a (d 1
@ e ; Bifa ; bl = connissisions Va,beZ

) 1 0 & (© | @ (0,0

@ 750 (b) 60 (c) 150 (d) 5

(8) 120 (b) 60 (c) 605 (d) 60°

(a) 100 (b) 127 (c) 32 (d) . 125

@- v By 8e -l () 2

(7) Prove that every number containing more than three digits can be divided by 8 iff the number

formed by .....cooueinn digits can be divided by 8.
(a) lasttwo (b)  last three (c) firsttwo (d) ﬁl“St three
(8) 765432 is not divisible by ..............
(a) 7 B) . @scle)ioad (d) .8
- (9) If a = 1(mod m) and n is order of a modulo m then .................
@ n<d @® dan () d=n (d n/d
(10) 2z + 4y = 5(mod 12) has only ..., solutions.

@ 1 () 24 (© 12 @ 5
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Que.2 Answer the following ( Any Ten )
(1) Prove that if (a,b) = d then 3 z,y € Z such that za + yb=d .
(2) Prove that (a,b) = (b,a + kb) , fork e Z .
(3) Prove that common multiple of a and b is a multiple of their lem .

(4) Let x be any positive real number and n be any positive integer then prove that among the integers

from 1 to z the number of multipliers of n is [%J .
~(5) Prove that the successive Fibonacci numbers are relatively prime .
(6) Prove that u?,, = w2 +3ul_; +2[u?_,+ul g+ +u).
(7) If a3 = by(mod n) then prove that a;™ = by™(modn) , Yme N .
(8) If ca = ch{mod n) and (c,n) =1 then prove that a = b(mod n) .
(9) Prove that Pythagoras equation has no prime solution .
(10) Solve the equation 12z + 15 = 0(mod 45) .
(11) Find ¢(243) + ¢(81) + #(27) + ¢(9) + ¢(3) .
(12) If (a,p) = 1, p is prime , then prove that a#~* = 1(mod p) .
Que.3 (a) If P, is n'* prime number then prove that P, < 22", VneN.

(b) State and prove unique factorization theorem for positive integers .

OR

Que.3 (c) Let g be a positive integer greater than 1 then prove that every positive integer a can can be
written uniquely in the form a = cog™ + cpo1g™ + ... + 19+ co , wheren >0, g €Z
0Lg<yg, euFl.

(d) State and prove Fundamental theorem of divisibility . -

Qué.4 (a) In usual notation prove that?(n!) =

4(50!) and 8(50!) .

{E,c] , where p™ < n < p™* . Hence find 2(50!) ,
D

ANIE

(b) Prove that g.c.d of two Fibonacci numbers is also a Fibonacci number .

OR
Que4 (c) Prove that every prime factor of F, (n > 2) is of the form 2"+t + 1 , for some integer ¢ .

(d) Prove that S(a) <aya , ¥V a>2.

Que.5 (a) If (a,b) = d ,then prove that general solution of ax + by = ¢ can be written as

a _ . . .
T = Tp+ 7 t; =19y — - t, wheret € Z and z = %o , ¥ = Yo is & particular solution of
ar+by=c.

(b) Find general solution of equation 50z 4 45y 4+ 362 = 10 .
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. e . . 3
(¢) Find positive integer solution of equation y — .
T

+2
OR

Que.5 (d) Prove that z* + y* = 2* has no nonzero positive integer solution . Hence prove that
274 4+ y~* = z~* has no nonzero positive integer solution .

(e) Prove that a general integer solution of &* + y* + z* = w? , (2,9, 2,w) = 1 is given by
r=(a? -0+ —d?), y=2ab—2cd, z=2ad+2bc, w=0?+ 0"+ +d*.

Que.6 (a) State and prove Sun-Tsu theorem . Hence solve the system
T=-2(mod12) ; z=6(mod10) ; =z =1(mod15).

k I3
(b) In usual notation prove that y ®(p') = p* , where p is prime .
i=0

OR

Que.6 (c) Prove that az + b = O(mod m) , where(a,m) =d , d > 1 has solution iff d/b .
Also prove that it has d solutions z; = a + ig(mod Mot =t Lo 1

b
of whichz =a (mod %) is unique solution of gm + p =0 (mod —Z—l) .

(d) Prove that Euler’s function is multiplicative function .

— —
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