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BSa. P.n-ll (Sci..l3F-m) Errnlnraion
M,AIED,MAflCS (Ncx).

(DLrcrt ry Nrobcr ThGory)

PrpceVt
Timc : Thrcc Hours] [Maximum Ma*s : 60

Not3 :-(l) QuEstion No. I is comprlsory; auempt it olcl only.

@) Attcmpt OND, qucation from cach unit.

Choos€ tbc conrcr altermtivc :

O Thc plodiEt ofuty m conrccutive integen is divisibte by :

(&) (n+ l)! O) (m- I)!

(c) ml (d) +!
(i) If c > 0 ir common divilor of I and b, thcn

(a, b)
c

c

(b)

G) (r, b) (d) 
Is, bl

G0 The conjcctuic 'Evcry odd intcger is the suo of at most three primes" is given by
(8) Eld€r (b) C,oldbsch

(c) Elf,iottEner (d) Nore ofthese
(iv) lf x > 0, y > 0 ottd x - y is cvcn, thcu x' - yl is divisible by :

(s) 3 O)4
(c) 5 (d) 7

(v) If n > 2 is r positivr ircgsr, tlE'tr :

lr + 23 + 3! +4! +... +(n - lf r
(!) 0 (mod o) (b) I (mod n)
(c) 2 (mod n) (d) None ofthese

l'a b\
l;';J =

(a)
c

c
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(vi) Theset {0, 1,2,3} is complcte system of residuesmodulo:

(a) 3 (b) 4

(c) s (d) 2

(vii) The function fis multiplicativg if:
(a) (mn)=(m)l(n) O) (mn) = f(n)l(m)
(c) (mn)=(m)(n) (d) None ofthcse

(viif Ifn = 18, then the pair oft(l8) and o(18) is :

(a) (6, 3e) (b) (6,40)

(c) (7,e3) (d) (7,92)

G) If O-(a) = n, then o.(al) =

m n
(a) (m, k) (b) (m, n)

n
(c) (nJJ (d) Nore ofthese

(x) The quadratic residues of7 are :

(a\ Q, 3, \ O) (3, 5, 6)

(c) (1, 2, a) (d) None ofth€se

I'NIT_I
2. (a) Find the gcd of 275 and 200 and express it in the form 275 x + 200 y.

(b) State and prove the divisioo algorithm thcorem.

(c)

(p) If a, b € [,b* 0 and a=bq+r 0 < r < b, then sho$/ that (a, b) -(b,r).
(q) For positive ioteger a and b, prove that :

(a, b) [a, b] = ab.

(r) Prove that there are no integers a, b, n > I such that (a" - t') | (a'+ b').

10

4

rf (a, b) = d, then show rhat [;,i) = ,

l13

2

43

3

3
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4

5

(a)

o)
(p)

(q)

UNIT_II
Prove that every positive integer greater than one has at least one prime divisor, 5

Prove that thc Fermat number F, is divisible by 641 and hetrce it is composite. 5

Fidd the solution of the linear Diaphantine equstion lox + 6y = t 10. 5

IfP" is the n'h prime number, then prove that :

P.<2,'. 5

T,'NIT-M
Show lhat congrucnce is an equivalence relation. 5

Find the solution of l40x = 133 (mod 301). 5

lf a=b (mod m), then prove that a" = b" (mod m), Vn e N. 5

Solve the system ofthrce congnrcnces :

x= I (mod4), x = 0 (mod3), x=5(mod7). 5

IJNIT_IV
lfm is a positive integer and a is an intcger with (a, m) = l, therl prove thaf ar'l = I (mod o).

5

Ifn is a positive integer, then prove that :

Io(a) = n. 5

Prove that the Mbbius r-tunction is multiplicalive. 4

For n > 2, prove that 0(n) ir an even integer. 3

Find the value oft(1800) aod o(1800). 3

I]NIT_V
lf O.(a) = n, then prove that ar = I (mod n.) ill nlk, V k e N. 3

If(a, m) = d > l, then prove that m has no primitive root a- 3

Ifp is a prime number and dlp - 1, then prove that the congruence xd - I = 0 (mod p) has
exactly d solutions. 4

Find all the primitive roots ofp = 17. 5

Show that the congruencc x1 = a (mod p) has either uo solutions or exactly t*o imongruent
solutiols Drodulo p. 5

6.

1

(a)

o)
(p)

(q)

8, (a)

(b)

9

11. (p)

(q)

(p)

(c)

G)

10. (a)

(b)

(c)
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