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Third Semester B. Sc. (Part - II) Examination

(New Course)

I\{ATIIEIIIATICS _ \'I
(Elementary Number Theor) )

P Pages i 7

Time : Thrcc Hours | [Max. Marks : 60

Note : (1) Question No. One is complrlsory, ancmpt
it once only.

(2) Attcmpt one question from each unit.

Choose the correct altemative (l mark each):-

(i) tf a and b are two integers that are not both
zero. then their gcd is

1

(ii) If x and y are odd, then x2+y2 is

(a) unique

(c) Prime No

(a)

(b)

(c)

(d)

(b) not unique

(d) none of these.

A perfect square

fouth power

not a perfect square

none of these
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l iii)

(iv)

(v)

(vi)

(vii)

For ary +ve integer n, there are atleast n

cosecutive

(a) pdme numbem

(b) composite integers

(c) negative integers

(d) none of these

The quadratic residues of 1 arc 

- 

.

(a) 1. 2, 3 (b) l, 5. 6

(c) l. 2, 4 (d) none of these.

For a prime P; (?-l)! = 

- 

(mod P) :

(a) I (b) I

(c) P (d) none of these.

If P is a pdme divisor of the fermat number

fn=2- +1, then Op(2r = 

- 

.

(a) 2' (b) 2'*'

k) 22n (d) 2*r
/', \

If P is an odd primc. then (i)= I if.

(a) P=tt(mod8)
(b) P=13(mod8)
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(c) P=0(modE)

(d) none of these.

(viii) The number of residue

numhr of non residucs.

lhe

(a) equals (b) not equals

(c) greater than (d) less than

(ix) For n > 2, 0(n) is an

2

(a) prime (b) odd integer

(c) even integer (d) none of tlese.

(x) The product of any m consecutive integers is

divisible by

(a) (m-l)! O) (m+1)!

(c) m (d) m! l0

L]NITI

(a) lf a and b are integers such that b > 0. Then

proyc that there are unique integers q and r
such that a=bq+r with 0 < r < b.

5

(b) Using the Euclidean algorithm. find the gcd

of d of the numbers 1109 and 4999 and then

{ind integers x and y to satisfy

d = ll09x + 4999y. 5
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J (p) Prove that there are no integcrs a. b.

1 2 t .uih Lhut (an hrl lrnn+rr!). j

(q) fl (a. b)=i, then show that
(a+b. ab) =1or2. 3

(r) If c is any common multiple of a and b, then

show that Ia- bilc. 4"l

UNIT II

(a) Prove that, the numbel of Primes is infinite.
3

(b) Find the solution of the linear Diaphantine

equation 10x+6y=110. 4

(c) Show that, for all positive integers n.

FoFr----- f*, = f"-2 3

(P) lf a a,rd b are relativcly prime integers and

d is a positive divisor of ab, then show that

there is a unique pair of positivc divisors d,
of a and d, of b sLrch that

d= dr dr. 4

(q) Prove that any two distinct Fermat number
are relatively prime. 4

(r) Find the solution of the linear Diaphantine

equation l2x + 8y - 199. 2

4

5
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6. (a)

o)

UNTTIII

Find the remainder whcn the sum :

l5+25+35+----------- + 2005 is divided
hy 4. 3

Show that the congmence is an equivalence

relation. 4

(c) Prove that. for a prime P, the positive inreger

a is is own inverse modules P iff a = l0nod
l') or a = -l (mod P). 3

7. (p) State and prove Chinese remainder theorem-

5

Show that 41 divides 220-1. 3(q)

(r) Show that. for any integers a, b m1 and m2,

a = b (mod m,) and a = b (mod m:) iffa

= b(mod [rn1, m2]). 2

LNITIV

8. (a) lf f is a multipticative function then show

that dre arithmatic ftrnction :

f(n) = Ef(d) is also multiplicative.
dln 5
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(b) tf n=pd f --------- o$ tt*
Prove ftat,

r(n) = (cr+l) (dr+l) ---- (d",+1)

ard
P.,_l

6(n) = L
Pr-1

L2

Pz-t

P l

Pm-l 5

9. (p) If m is a positive integer and a is an integer

with (a. m) =1 then prove that

ao(m) =l(mod m). 5

(q) Prove that the mobius p-function is
multiplicative. 5

T]NIT V

10. (a) If P is a prime and

f(x.; = x,*" + ---- + alx + an is a polynomial

of degree n>l with integml coefficient and

aotp i.e. ao f0 (mod p), then prove that f(x)

= 0 lmod Pt has at most n incongruent

solutions modulo P 5

(b) lf P is an odd prime and a. b are integers

with (a, p) = 1= ft, p) then show that :

r a r rb ,(ir a=brmoanl-t oJ=[oJ
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(,,) (+)(qJ= (+)

(iii)

ll. (p) Solve the quadratic congruence

x2+7x+10=0(modll)

EJ 1

5

3

(q) If P h a prime numbor and

dfy-g. therl plove that the congruence

xd -1 = 0 (mod p) has exactly d solutions.

4

(r) lf (a, m) = d > 1. then prove that m has no
primitive root a. 3

+:-
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