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 SECTION=A -

Answer all questions. Each carries(1 mark.

1.

2.

Give an éxample of comm{tative ring with zero divisors. -
Which are units of Z{?"

What is the charatteristic of nZ ?

Find the number of elements in the factor ring %’;

State factor theorem.

s the ring 2z isomorphic to the ring 477

Define a primitive polynomial. .

. “Max. Marks : 80

P.T.O.



8.

9.

10

Answer any eight questions.- Each carries 2 marks.
11.

12.

13,
14,
< 15.

6.
- Justify your answer.

17
18
- 10
| 20.
24,

22,
~ the only units of Z(J_ are +1.

Prove that .a(— b)= (— a)b= ‘—(ab)'in aring R.

Definea prihcipal ideal domain. Give an.example.

. Show that <ab > is a proper subset of <b>.

Define a unique factorisation domain.
Find the norm of 1+/~5.
Sta’_ce whether true or false: Every Euclidean d_cjmein'is aUFD. -

SR (10x1?-10 Marks}
SECTION-B - -

Show that if ‘a and b are ldempotents m a commutatlve ring, then ab is also
ldempotent : : :

Prove that the ideal < x? +1>is not prime in-z,_[)r]..

Find the kernel of the ring hom-omorphism_ from R[] to R definied by £(x)- 7(1).

Is the field of real numbérs is rmg isomorphic to the'-field-of oornp'lexfhu'mloers?

Show that the polynomlal 2% +11in Z,[x ] h-as a multipii'cative irrverse in Z4[x] _.
Construct a fleld of 9 elements '

Prove thatievery subring of Z is of the form nZ for some n e Z.

Deﬂne assocrates and irredumbles in an mtegral domam

Suppose that a and b belong to an mtegral -domain, b¢0 and a -is not a uni.
Let d <—1 be an integer, that is not dIVlSIble by the square of a prime. Prove that
(8 x 2 =16 Marks)
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SECTION —C

Answer any six questions. Each question carries -4 marks.

23. Prove that the set {[g b]la,beZ} is a subring of the ring of all 2 x 2 matrices -

o4
25. "

26
27.

28,
2.

30.

31,

.32,

over Z.
Find all solutlons of the equatlon x? 5x+6 0 in Z

Show that an mtersectlon of subﬂelds ofa ftetd Fis agam a, sub field of F.

Let @ be a ring homomorphism from a ring R to a rmg S.fBis an ideal in S, th_en '

prove that ¢7(B)={r < R| ¢(r)e B} is aii ideal of R.

Let R-be a ring with unity 1, Then show that the ‘mapping $:Z >R by
$(m)=m.1 is a ring homomorphism. S -

~ Show that if D i an integral domain. than D{x] is also an integral domain.

Show that ;I+1/— 3-is irreducible im Z[«/ 3] '

Show that the ring of GaUSSlan mtegers,' Zlil={a+bi ]a,belz}_ is a Euclidean -

domain.

‘InZ [«/‘ - 5],’ show that21 dbesn’t-factpr uniquely as a product of irreducibles.

SECTION-D

- Answer anytwo Ctues.tiOns:'__Each carriés 15 marks.

(a) Prove that a finite integral domain is-a field. |

(b). Prove that the chat’acteristic of an integral domain is zero or prime.
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‘Let D be an integral domain: Then pro{/e that there exist a field F that contains a
‘subring isomorphic to D. - : . »

_(a) State and prove Gauss’s lemfna.
~(b). Let f(x)eZ[x]. Prove that if f(x) is _reducible over Q, then it is reducible
~ overZ | - | | o

‘Prove thatin a PID; an element is irreducible if and only if it'is prim'e.

(2 x 15 = 30 Marks)
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