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1. Answer the folloWing questions . —

(@) State division algorithm of integers.

t sitive j
(b) Write the least po inte

ger of
form 172x+20Y: x, Y€ Z. the

rime and a € Z, then

(c Ifpisap e A

@ p=10rP
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(d)

(e)

(g)

(2)

State the converse of Fermat’s theorem.
Is it valid?

Write the value of the sum Y K(d).
d|n

State Chinese remajnder theorem.

What is the geometrical interpretation of
a Diophantine equation f(x% Y =0?

3. Answer the following questions :

(a)

(b)
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2. A.I'ISWCI‘ the f0110w1ng questions . I2%x4=8
(@) Show that there is no positive integer n
Such that 0 <n<1.
(b} Show that ¢(n) is even if 7> 2
(c) State ang prove the converse of Wilson’s
theorem_
@ If x Y, z are primitive, positive,
agorean triple, then show that
[z—- X z+X ] 21
7 2
Where y ig odd.
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(3)

Let q, pelZ a or b#0, G=(a b). Show
that G =axg +byg for some x,, y, € Z

Or

Show that every integer n>1 can be

expressed as @ product of primes. Find

the prime factorization of 40! 340=5

Using Chinese€ remainder theorem, find
the least positive integer which leaves
the remainders 1, 6, 2 when divided by
7, 10, 11 respectively.

Or

k :
Let n=pf1P22"'Pf' be the prime

factorization of a positive integer n>1.

Show that the positive divisors of n are

precisely the integers of the form

dzplalpgg - pEr . 1 Where 0<a; <k;,

i=1a 2: S r
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(4) (5)

(c) The linear congruence ax=b (mod m) (p) (i) Show that Euler’s function ¢ is a
has a solution if and only if (@ m)|b. multiplicative function. q
Prove it. '

(i) Show that no prime of the form
Or 4k +3 is a sum of two squares. 3

Show that the Diophantine equation

4
S e solutions in positive 5. Answer either (a) or (b): A
integers,
(a) (i) Give an example of an infinite
Boolean algebra. In a Boolean
4. Answer eithe, () or (b) - 10 algebra B, show that
(@ (i) Let P be a prime and ged(g, p) =1 S R 2+3=5
=1. + 5=
Then show that _the congruence
ax = :
SY(mod p) n solution x,, il
s as a 0> Yo (i) State and prove the ‘principle of
= Sty in a Boolean algebra. Write
f the proposition
0 down the dual o |
<Ixol <\/p, 0<Yol<+p & Jap=0ea=0,b=0. 4+1=5
@ X p, is the nth prime number, then (b) (i) Simplify the Boolean expression
shg
W that the sum (x+y(x+ 2 yy
_L_,_L+ R D (V8 switching circuit which
b1 Dpy Pn realizes the Boolean expression
iS neVeI_ an integer- 5 X+ y(Z + )C’ (t =+ ZP)] 3+2=5
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(6)

(@) Construct the switching table
for the switching function f
fePresented by the Boolean
CXpression xyz + x’(y + 2. 5

6. Answer ejthe, (@) or (b) : 10

(@ (i) Define logical equivalence’. Prove
that if=A and =A — B, then =B,
1+4=5

(@) Constryct the truth tables for
NOR(l) and NAND(). Show that
{n >} is not an adequate system of
COnnectives. 2+3=5

(b) (l) USing principle of substitution,
Show that if A, B be any two
Statement fOrmulae, then

A—>Bs~B—o~A 5

(i) Assuming the truth value of P—g

be T, construct the truth table for
(’"pf\q)':—)(pvq). 2
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(7)

(iii) Define a truth function. Construct

the truth function generated by the

statement formula
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