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MATS8071T

M.Sc. FIRST SEMESTER (NEP) EXAMINATION, 2023-24
MATHEMATICS
Advanced Abstract Algebra

Time Allowed : Three Hours
Maximum Marks : 80

PART-A/ 9rT-97 [Marks :16]

Answer all eight questions (Maximum 50 words each).

All questions carry equal marks.

G os goTl # Frie AT gEE F9T # I 50 = @ F T &l
G go & ofF GHT &

PART-B/ 91-9 [Marks :40]

Answer five questions (Maximum 200 words each)

selecting one from each unit. All questions carry equal marks.

% S @ 0% 997 g7 g8, T 9T FeA B I oy
9% 797 FEX 200 I=T G S¥E T & qH oA b 5F FHT 8

PART-C/ 9I'-9 [Marks :24]

Answer any two questions (Maximum 300 words each).

All questions carry equal marks.

8T & go71 % 3a drw F9% 597 3w 300 I= & SeE T &l
T g7l & o T &
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PART-A/ 9FT-H
1. (1) Define External Direct Product.
Il JE IAE AR o
(i)  Write the statement of Jordan-Holder Theorem.
SiE-glee JHT & Fo form)
(iii)  Define Solvable Groups.
A A @ R B
(iv)  Define Annihilators of vector sub-spaces.
HRer Iu-gHfe & faaes 1 ARG it
(v)  Define Polynomial Rings.

SgUE a9 I GRHIM i
(vi)  Find the degree of \/E +\/§ over Q.
0 W 2 ++3 # Hfe 7@ S

(vii)) Define Galois Group.
Iced T8 & IR S

(viii) Define Invariant.

FANISTE Hl TRAMNG i)
PART-B/ FI-§

Unit-I / 3E-1
2. Let G beagroup and g7 be a subgroup of G,then HAG iff [H, G} c H.
AT G O W ¥ A .G W OIEEE B, T HAG MR [H.G]c H.

3. State and proof Zassenhaus Lemma.

SR YRR B U afed R S
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Unit-I1 / Z&E-11
4. If G is asolvable group, then prove that every subgroup of G is also solvable.

I G T Qedsd T8 &, 09 [E B & G & I ITaTe i diiad a8 el
2l

5. Let 7 and J/' be finite dimensional vector spaces overafield Fand¢: ) — !
be a linear transformation then prove that :

kert = A(z(V))

ATy Ty T A p W UREE At Ry e B AR 4y ' @
g TR 8, 99 s i %

kert = A (l‘ (V))
Unit-111 / sE-111

6. Show that the ring (z, +, ) of integers is a principal ideal domain.

Rz i 5 ot @& e (z,+) g omest S A B

K
7. Let — be a field extension and let 4 e K be algebraic over g . Then show that any

two minimal monic polynomials for a over g are equal.

W%@F%w%sﬁ%ww aeK W F W WY B, a9 F&ikid
Fi 6 i a1 fFma Aife 9508 F W @FN B
Unit-IV / 3E-1V
8. Let G, and G, be groups, then show that :
G xG, =G, %G,
a1 G, T G, A T 8, a9 JERM diom &
G xG, =G, %G,
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10.

I1.

12.

13.

14.

15.

State and proof Sylow's three theorem.

e & |0 T B BN dfed S S
Unit-V / $#E-V

A group @ is solvable iff G(") = {e} ,forsome , € N.

@ §F G Qe ¥ AR R daw AR G = {}, G ne N F R

Let 7 be a finite dimensional vector space over a field f and J7 be a sub-space of
J, then :

dimA(W) = dim ¥V — dim W

gy, 88 p W U URET At iy gEie B 91 7, p % U 9k Su-gufe
g, T

dim A(W) = dimV - dim W
PART-C/ €F-9

State and proof Jordan-Holder theorem.
SfEe BlesY T &l HY Fied [ i

Define Projection, Singular and Non-singular Linear transformation, Nilpotent
groups.

Do, RIeR e JH-RIeR aeeR giawibee, i Tgl & aRsi shifom)
State and proof Unique Factorization theorem.

IFieh FACRESIS FHT B B Aied [ i

Let P (x) be a polynomial of positive degree over a field g, then show that :
[K : F:| < degP(x)
a P(x), @ 8 p W O GO B H agUE 8, 79 SR Hew

[K: F] < degP(x)
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