


3. Answer any four of the following questions :
5x4=20

- (a) State and prove Archimedean property.
i 1+4=5

(b) Use the Euclidean Algomthm to obtam

integers x and y satisfying
ged (12378, 3054) =12378x + 3054y
(c) Use Chinese Remainder Theorem to

solve the simultaneous congruences

x =2(mod 3)
x = 3(mod5)
x=2(mod7)

(d) If n and r are positive integers with
1< r <n, then prove that the bionomial
- coefficient

)y

is also an integer.

(e) Prove that every positive integer n>1
can be expressed uniquely as a product
of primes a part from the order in which
the factors occur.
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(b) () Given integers a and b, not both
of which are zero, prove that there
exist integers x and y such that
gcd (a,b) = ax + by. 5

(i) Determine all solutions in the
positive integers of the
Diophantine equation
172x+20y= 1000 S

(c) (i) Provethatifpisa prlrne and p/a,

then
aP™ = 1(mod p)
Is the converse of it true ? Justify.
5+1=6
(i) Solve: 9x =21(mod30). 4

(d) () Prove that there is an infinite
number of primes. 4

(ii} Prove that the quadratic
- congruence x? +1=0(mod p)

where p is an odd prime has a
solution if and only if

= l(mod 4) 5 6
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If p and g are distinct primes, prove

. that pZl+g?! = 1(mod pq)
(g9 If fis a mulﬁplicative function and F

be defined by F(n)=) f(d), then
; dln

prove that F is also multiplicative.
(h) If n>1 and ged (a,n)=1, then prove that

a?™ = 1(modn).

Answer any two of the following questions :
10x2=20
(@) (i) Prove that for given integers a and
b, with b>0, there exist unique

integers g and r satisfying
a=bg+r, 0<r<b 6

() Establish the following formula by
Mathematical induction.

1-2+2-3+3-4+--~+n(n+1)=—_”(”+13)(”+2)

for all n>1 4
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8 (e) () If n=pFphk. .pl is the prime
> l_"_l" factorization of n >1, then prove
=
Cé 8 . that
% 0 c(n)=(k 1)k + 1) 1)
— ;
320 o) (22
OS m = = T =
_i o) \GEEL A / \ 7
> 5 6
= _f (i) For each positive integer n>1,
) prove that
15 Sifin =1
Yud)j=a 4
din O fin >l
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