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7221
M.Sc. 11" SEMESTER EXAMINATION, 2019
MATHEMATICS
Paper - I
Algebra - 11
Time: Three Hours
Maximum Marks: 80

PART - A (5vs — 3j) [Marks: 20]
Answer all questions (50 words each).

All questions carry equal marks.

! 797 a1 &/ FAE FI7 BT GAY 50 <] H w7 &/
T 7o B HF G 8
PART - B (&gvs — §) [Marks: 40]
Answer five questions (250 words each),
selecting one from each unit. All questions carry equal marks.
URIE §PIE W YH—YF J97 g7d §Y G Gid J97 Bfory |
geder §e P GOV 250 IIG] W SifEd T &/
7 7o & Sid G &/
PART - C (g7s — &) [Marks: 20]

Answer any two questions (300 words each).

All questions carry equal marks.
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PART - A

Q.1 (i) Define prime and irreducible elements.
(ii) Prove that the polynomial x> + x + 1 € z» (x) is irreducible.
(ii1) Define Module.
(iv) If A and B are sub modules of an R - module M, then A + B is also module of M.
(v) Define Finitely Generated Modules.
(vi) Explain Noetherian Module.
(vii) Let F be a field with 5'2 elements. Then find the total number of proper subfield of
F.
(viii) Define normal field extension.
(ix) Explain automorphism of a field.

(x) Define solvability by radicals.

PART - B

UNIT -1

Q.2 Show that the ring Z of integers is a Euclidean ring.

Q.3 If aand b are any non-zero elements of a Euclidean ring R, then-

(i) bisaunitof R =d (ab)=d (a)

(i1) bis not aunit of R = d (ab) > d(a)
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UNIT - 1T
Q.4 If M; and M> are two sub modules of an R — module M, then MiNMz is also a sub
module of M.
Q.5 Iff: M — M, then show that F is an Epimorphism if and only if Im(f) = M.
UNIT - 111
Q.6 If M is generated by A = {ay, a, ..... ,anyand AisLI,thenM=A; ® A, ® .... DAn,
where A; is a cyclic sub module generated by a;.
Q.7 Show that any finite abelian group is the direct product of cyclic groups.
UNIT -1V
Q.8 Let K be a field extension of a field. Show that an element a is algebraic over F iff F(a)
is a finite extension of F.
Q.9 Prove that decomposition fields are algebraic extension.
UNIT -V
Q.10 Let K be an extension of a field F, then the set G (K, F) of all automorphisms of K which
leave every elements of F fixed is a subgroup of the group A(K) of all automorphisms
of K.

Q.11 The multiplicative group of a Galois field or finite field is cyclic.

PART - C

Q.12 If a is non-zero non unit element of Euclidean ring R such thata=pip2..... pu =q1 Q2
.... qn Where each p; and q; is prime element of R. Then show that m = n and p; is an

associate of some qi and each qi is an associate of some pi.
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Q.13 Let M be an R — module and A be any sub-module of M. let t : M — M’ be a linear

) , M .

transformation on R — module MtoM and P: M — X be a natural morphism. If the
. ) ) . , M .

Kernel of t contain A, then 3 a unique R — linear transformation t’: 2 M such that

top=t.

Q.14 Let R be a Euclidean Ring, then any finitely generated R — module, M is the direct sum

of a finite number of cyclic modules.
Q.15 A polynomial of degree n over a field can have at most n roots in any extension field.

Q.16 If K is normal extension of field of F of characteristic O. then 3 a one — to — one

correspondence between the set of subfield of K which contain F and the set of subgroup

of G (K, F).
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