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Before answering the questions, candidates should ensure Hut they haoe
Ievre sigypviud the correvt and eomplote question papeer. No cormplamt i

this regurd, will be entertained after examination.

Note : Attempt five questions in all, sclecting one question
from each Section. Question No. 9 (Section - V) is
compulsory. All questions carry equal marks.

SECTION -1
1. (a) Show that J-5/3 is an algebraic number but not
an algebraic integer. 8

(b) State and prove fundamental theorem of
arithmetic in z[i]. 8

2. (a) Prove that the units of field Q(V2) are + uth (n =0,
)'whemu=1+ﬁ. 8
P.T.O.



(b)

3. (a)

(b)

4. (a)

(b)

5. (a)

(b)

6. (a)

(b)
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Prove that the number of real Fuclhidean fiolds
- {'_ I

K Q{\J ”]’} where m S or3 (m.“d 4) is finite. o)

SECTION - 11

Show that the set of algebraic number over Q is
denumerable set. 8

— is transcendental. B

Show that z _l"'
10

H =)

Show that  cach  Liouville number s a
transcendental numboer, B

State and prove Liouville theorem of primitive
clements. 8

SECTION -1l

Prove that the belincar pairing B{x, y) : K « K » Q
such that B(x, y) = Try, o (xy) 15 a non-degenerate. 8

Show that there always exists wy,.......uy, in K

such that Ox ¢ Zw; + Zw, + ...+ Py, 8

Let K be an algebraic number of degree n over Q,
then show that Ox has an integral basis. 8

Let d(= 0, 1) be square free and K = Q(Vd) . If d = 1

1+

(mod 4), then prove that 1, is an integral

I. 4 -,-"nf
2

1

basis for Oy and Ok = z 8

(P-3){Q-9)(24) (2)



7. (a)

(b)

8. (a)

(b)

9. (a)
(b)

(d)

(e)
(f)

(o
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SECTION - v

If A c B are ideals of Oy, then show that [Ox : A] >
I{Jk ! ”]. A

Show that sum and prndllt'l of two fractional
ideals are ﬂgﬂiﬁ fr:'l{_'hun.]l ideal, 8

State and prove unigue factorization theorem for
ideals. 8

State and prove Chinese Remainder theorem. 8

SECTION -V

Define norm of a Gaussian integer. 16
Obtain units in Q(v2).

state Liouville theorem.

Define algebraic number field.

What is sign of the discriminant ?

Define trace of an algebraic number.

Define integral closure. :

Define ramified exlensions.

-(P-3)(C-8)(24) (3)



