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The ﬁgures in the margin indicate
Jull marks for the questions.

1. Answer the following questions :  1x8=8

(a) State Well- Ordermg Principle.

(b) If a and b are integers. with b=0, then
there emst unique integers g and r such -

_that' a=gb+r where -
() 0<r<b
) Osr<|y
(iii) 0<r<b
(iv) 0<rs< |b[ |
(Choose the correct optwn)
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- (c) Which of the following: blophanﬁné : (iii‘). (p+1)! =1(modp)

- equatlon cannot be solved ? : ( ) ( ) o
S : v i (iv) p+’1‘l =-1 modp e

@ 6x+51 22 - S . :
- - S I o ' I o (Choose the correct optzon) :

@) 24x+138y=1sf. o R (g) Find &(180). |
' ' | -(h) Define Mébius —f(ﬁnotiori."?
(uz) 158x 57y 7 - ) S g .- :
o) . 3 2. An"sw'er thefollowing' questioné.' 2x6=12 -
(17) 221x+35 - . - .

y=.. - " (@) If a|c and b|c with ged (a,h)=1, then

-prove that abl C.

| (d,) lee an example to show that - _
| A ' | (b) Prove that gcd(a+b a-b) 1 or 2

@’.=b? (modn). need not imply that ~ .~ | - if ged (ab)=1.
.C‘E»b_ (mod n). - - EIE S 3 | (c)‘ Use Fermat’s theorem to show that
PR L —4(mod11)
.“(e)‘i_Wlthout performmg the division, R . ,
vdeterrmne whether the 1nteger 176, 521, . ' (d) Show that 41 divides 220 1
221 is d1V1s1b1 b o o RS
A Ry 9 - : . ) (e) If nis a'square free mteger pI’OVe that
: n I p is a prlme number, then ) o L r(n)=2", where r'is the number of

] ‘ : . prime divisors of n.
0 (et =1moap) (e drmota.
| B () For n>2, prove that ¢(n) is an even
i) (P-1)! =-1(mod p)  integer. T
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3. Answer any four of the following questions :
- ' Sx4=20

| @

(@

(e)

State and. prove Archimedean property.
. 1+4=5

Use the Euclidean Algorithm to obtain

integérs x and .y satisfying
gcd (14237'8', 3054) =12378x + 3054y

Use Chinése Remainder Theorem to

.solve the simultaneous congruénces

x= 2"(mod'3)‘ -

x= 3(mod5)

x=2(mod7)

If n and r are positive integers with
1<r<n, then prove that the bionomial
coefficient '

is also an integer.

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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If p and g ’are. distinct primes, prove .
that p?! -‘!-‘q"‘l = 1(mod pq) B
If fis a @ulﬁbﬁcéﬁﬁe function and F a
be defined by F(n)=§l:f(d), then

: : ) din . .
proVe"that F is also m.l'.lltiplicative‘..

Ifn>1 and ged (a,n.)=._1, tﬁen prove that

@™ =1(modn).

4. Answer any two of the following questidns :

10x2=20
(i) Prove that for given integers a and
b, with b>0, there -exist unique
integers q and .r satisfying
a=bg+r, 0<r<b 6
(i) Establish the following formula by
~ Mathematical induction. .

P ; +1)(n+2)
_ -1‘2+2'3+3-4+...'+n'(n,*_'1)_=n-(n ;(n )
forall nZ_l . . 4
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(b) - (@)

@

(c) ()

(%)

(@ ()

(1)
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congruence x? 41

Given integers a and b, not both
. of Which are zero, prove that there

éxist_ integers x and y such that
gcd (a,b) = ax + by. - 5

Determine all solutions in the
positive integers of the
Diophantine equation

172x + 20y = 1000 5

Prove that if p is a prime ang pla
then ' ,

“aP™ =1(mod p)
Is the converse of it true ? Justify

S+1=6

Solve : 9x = 21(mod30)

Prove that there is an 'infinm
number of primes.

Prove that the quadratic

O(mod p)
where p is an odq prime has a
solution if and only if

p= ]_(m0d4) )

(e) () If n=pFpl. . ps is the prime

factorization of n >1, then prove
that '

@ 7(n)=(k +1)(k, +1).oeroen. (k, +1)

1 +1 kp+1 fo+1
e () |2 st U A e e
o o-(ERE (22

6
(i) For each positive integer n>1,
prove that :
1 i =il
'.Z»u(C‘Z):jI i 4
din | [{0) P T._f?'l >1 i
B
2
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