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Answer ALL questions.
PART A — (10 x 2 = 20 marks)
1.  Define the group and given an example.
2.  Define homomorphism.
3.  What is meant by a root of the polynomial?

4.  Define reducible polynomial.

5. Check whether the given s(x) =x%+x+2 in z,[x] polynomial is irreducible or
not.

6. Prove that 15,036 in the hexadecimal system, that is, in base sixteen.
7. Find the number of positive integer's <2076 and divisible by neither 4 nor 5.
8.  Solve, if possible, Mahavira's puzzle if there were 24 travelers.

9. Let p=11. Then (p-1)!=10!=1.2.3.4.5.6.7.8.9.10. Prove that the least
residues modulo 11 that are self-invertible are 1 and 10.

10. Let p be a prime and a any integer such that pla. Then prove that the

solution of the linear congruence ax=>b(mod p) is given by x =a?"%(mod p).
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PART B — (5 x 16 = 80 marks)

Let (G,o),(H,*) be groups with respective identities eg,ey. If
f:Go>H is a homomorphism, then prove that f(e;)=¢ey,

f(a")=[f(a)]'l for all aeG and f(a")=[f(a)]" for all acG and
neZ, also prove that f(s) is a subgroup of H for each
subgroup S of G.

Let G be a cyclic group. Then prove that, if |G| is infinite, then G is
isomorphic to (z,+). And if |G| =n, where n>1, then G is
isomorphic to (2,,+).

Or

State and prove Lagrange’s theorem.

Let any ring (R,+,.) is a subring, if ¢2ScR, then show that
(S,+,.) is a subring of R if and only if for all a,beS, we have
a-beS and abeS and give the example.

Using long division and solve the given polynomial
f(x)=3x"+4x+2 and g(x)=6x*+4x®+5x2+3x+1.

If f(x)e F[x] has degree n>1, then f(x) has at most n roots in F.

Or

State and prove Division Algorithm.

Add two more rows to the following pattern, conjecture a formula for the

nth

row and prove it:

9.9+7=88

98.9+6= 888

987. 9+5 = 8888
9876. 9+ 4 = 88888
98765.9+ 3 = 888888

Or

State and prove Lame’s theorem.
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Solve the LDE 1076 x + 2076 y = 3076 by Euler’s method.
Or

State and prove Chinese Remainder Theorem.

p-1

Find the primes p for which is a square,

p

Or

(i) Let p be a prime. Then show that (p-1)!=-1(mod p).

(ii) Find the remainder when 24'** is divided by 17.
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