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BACHELOR DEGREE PROGRAMME
(BDP)
Term-End Examination

June, 2024
MTE-06 : ABSTRACT ALGEBRA

Time : 2 Hours Maximum Marks : 50

Note : (i) Attempt five questions in all.
(i) Question No. 7 is compulsory.

(iti) Answer any four questions from Q. Nos.
1to6.

(iv) Use of calculator is not allowed.
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1. If p= - _ d
(@) P (0 Oj,q {0 0),7“ (1 oj an

S=G 8], find the operation table for

X = {p,qr,s} with respect to matrix

multiplication. Is this operation
commutative on X ? Is X a group ? Justify

your answer. 5
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Define a zero divisor in a ring. Check
whether 4 is a zero divisor in Zsg. 2

Define a Sylow-p subgroup of a finite group
G. Find the orders of Sylow-p subgroups of
a group of order 30. 3
Define a prime ideal in a ring. Check
whether 9z is a prime ideal in Z. 2
Define a relation R on Z by 2Ry if a divides
b or b divides a check whether R 1is

reflexive, symmetric and transitive. 3

Write ©=(2,4,3.1)(512) as a product of
transpositions as well as product of disjoint

cycles. Also find o . 5

Let f:R—S be a ring homomorphism.

Define the kernel of f. Show that f is
injective iff the kernel of fis (0). 3

Define the commutator subgroup of a
group G. Show that the commutator
subgroup of an abelian group G is {e},
where e is the identity element of G. 2

Show that Z [V-7] is not a VFD by giving
two distinct factorisations of 8 into
irreducible elements of Z [V-7 ]. 5
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If a,b are elements of a ring R when do we
say that a 1s an associate of b ?
Check whether 1 + 7 and 1 — i are
associates in Z [i]. 2

Let :

G = {B Z}\aeR\{o}}.

Check that G is a group under matrix

multiplication. 4

Define the nilradical of a ring R. Find the
nilradical of Z4s. What 1s the the nilradical
of an integral domain ? 4

If H and K are subgroups of a group G,
give a necessary and sufficient condition
for HK to be a subgroup A. Show that if H
1s a normal subgroup of G, HK is a
subgroup of G. 3

If I and J are ideals in a ring R, show that
I+dJ,1J and I () J are ideal of R. If I = (6)

and J = (14) are ideals of Z find I + J. 7

Define the group of inner automorphisms
of a group G. If I is the group of inner
automorphisms of G and Z is the centre of
G, show that G/Z is isomorphic to I. 4

P.T.O.
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(b) Define a Principal Ideal Domain (PID).
Show that Z [x] is not a PID. 6

Which of the following statements are true and
which are false ? Justify your answer with a
short proof or a counter example. 10

@ If H 1s a mnormal subgroup of
G, [G:H]=2.

(1) If every element of a group has finite order,
the group has finite order.

(111) Zg 1s a field.
(1v) Every relation is a reflexive relation.

(v) The polynomial ring Zz [x] is infinite.
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(iii) 997 %. 1 § 6 % [H=al =C g &
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(iv) HoeRclel BT FAN HH &1 gafd 78 2
1. () 3

Yoy S

ﬁ?s:ﬁ gj g, d e UM & el

X={p,q.rs}

&1 Gfhar difciehl STl R Jg Gk
X W wAfaFEa € 2 9 X Th 9UE © ?
T IW hT g Hifag| 5
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(@)T& Je@ H I 9N ol qRAfd St
Site Hifse foF 4,7z, § YA W ® A
| 2

(T7) T ARIAT |8 w1 Hiell-p STEHe IRHTYd
iUl ®ife 30 @ R Hel-p

SYEHEl & hife F@ hifq| 3

. (F)TH TEE H AN TOeEel R
HIfSTTl ST9 &ifeT foF 97z Th AYSH

oSt & A e 2

(@)Z W Ha9Y R, aRb A a,b ¥ fawifsa =l
@ WM ba ¥ fawia s 8, gN uRfa
Fiful S i 6 R & @,
U T R He g 3

() 7= 6=(2 431)(512) I U&= &
THEA % ®Y H UWH IEIR TAhl h
TorRe % &9 fafee off W@ s s
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3. (®%)UH witvt ff f:R>S Tk oo™
TR @ A fp erfe i wifs)
fegrmu f& ¢ aft iR daw aft TS
T G f H S I Bl 3

(B)T® TE & HAArHISw IS 6l
gRfa wifse) fkemse fF & eIl a9 g
®1 FHAGHAR IR (¢} T, Tl e T
G 1 qHHF 3T 2 2
(1) Z[ﬁ} 4 8 w1 @USHT FaFEl &
HAT-3CT PrEeT el g HifSe o
z[=7] uFD T 21 5

4. (F)AR a,b TH Jo@ R & o9 8, d &H
w9 Hed € T a 3R b Feud & 2 Siw
Fifom foF 1+ 3R 1-i, z[i] & W
g2 2

(@)¥r fifse f& .

G= {Z :}|ae R\{O}}

STe HIfST fF G o= UH & W 9gE
g o & 4
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() Tk o R &1 YHABRO IR Hifsg|
Z4s 1 I KA F HIST Teh Qi
o= T I[N FM T 2 4

5. () H IR R T Y G & SUUHE €, dl
HK &l 998 G &1 IT9E gH & fau

gt 3R siferd wfasiy dfso feemse o

I H ¥9g G %1 UM SUEHE © @ HK

9YE G W1 IUHHE B 3
(@)afg | 3R J 9@ R & TOUNECE 2 al
feame f 1+ 0 R I1NJIT@R B
TeTEfeE 1Ak 1=(b) R J=(14)

g9 Z 1 ToTEterE €, |+ J S
hifSIT 7

6. (F)TH WHE G &1 SN WHIRAST & HIE
TR i Ak | 98 6 & ®
WHEet & 98 € 3R Z T8 G &I

= 8 A fRenu & oz 9 1 &
qoIE 2 4
(@)U H&A TUSMEel U (PID) TR
shifsu| fe@mey fof z[x] TF PID T 81 6
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7. frefafed wodi § @ FA-9 U T R
®F ¥ HF WA T ? AW IW K TH Y
Iqufd o1 9fd IIE0 g gfe Fifsm) 10

G 9% H ¥gE G H THHHE SUEHE T,
[G:H]=2I

(i) 9 T g & 9t Ege uRfia @ife &
g, @ G uRfiya wife &1 2

(iii) Zo Tk & @I
(iv) T e Tiged el el
(v) FEUE TEE Z,(x) A L
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