No. of Printed Pages : 9 MTE-06

BACHELOR’S DEGREE
PROGRAMME (BDP)
Term-End Examination
June, 2025

MTE-06 : ABSTRACT ALGEBRA

Time : 2 Hours Maximum Marks : 50

Note : (i) Attempt five questions in all.
(it) The seventh question is compulsory.

(iti) Do any four questions from Q. Nos.
1toé.

(iv) Use of calculators is not allowed.

1. (1) Let A={xeR|x>0}. Check whether
or not the function f:A — A, given by

f(x)= x? +2, 1s one-one. 2

(1) Define an abelian group. Give an
example, with justification, of an

infinite abelian group. 2
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(i11) Write the permutation
c=(1432)(235)
as a product of disjoint cycles, and as a
product of transpositions. 2
(iv) Check whether or not :
0 2 1
0 0 -1
0 0 O
1s a nilpotent element in the ring of
3 X 3 matrices with real entries. 2

(v) Let R be an integral domain and
a, b € R be associates. Show that a|b
and b | a. 2

2. (a) List the ideals of Z/40Z. How many of
them are principal ideals ? Give reasons

for your answer. 3
(b) Show that GLy(R) _ R", where
SLy(R)
R* = R\{0}. 5
(¢ Find the order of 4 in (Zy, +). 2
3. (a) Let:
G= {a a} aeR,a;tO}
0 0

Check whether or not G is a group

under matrix multiplication. 3
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(b)
(c)
4. (a)
(b)
5. (a)
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Define the centre of a group. Find the
centre of quaternion group, Qg. 3
Let R=ZXZ XZ Dbe the ring with
respect to addition defined by :
(21, 315 21) + (%2, 92, 22)
= (X1 +%9, Y1 + Y9, 2] +25)
and multiplication defined by :
(1, 71, 21) - (%2, Yo, 29)
= (%1%, Y179, 2122)
Check whether or not :
S={(a,b,c)eR|a+b=c}
is a subring of R. Further, find a non-
trivial proper ideal of R. 4
Let R=Z[i], neZ\{0} and I=nR.
Show that a+ibel iff nla and n|b.
Further show that R/I is a finite ring. 6
Let G be a group of order 33. Show that

all its Sylow subgroups are normal. 4

Let G be a group, HA G, KA G, such
that (o(H), o(K)) =1 and G =HK. Show
that G is an abelian group. 4
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(b) From the multiplication table of
S= {Q, 4,6, 8, 10, 1_2} under multi-
plication (mod 14). Check whether or

not S is a group. 6

6. (a) Show that, in a finite commutative ring
with unity, every non-zero element is
either a zero divisor or a unit. Also find
the number of zero divisors of Zy . 6

(b) Let R be a commutative ring with
identity. Let I and J be ideals of R such
that I +J =R. Show that IJ=1IndJ. 4

7. Which of the following statements are true
and which are false ? Justify your answers
with a short proof or a counter-example,
whichever is appropriate : 10

(1) A subring of a UFD must be a UFD.

(11) If Gis a group and H is a subgroup such
that H A G and G/H is cyclic, then G is

cyclic.
(iii) The field of quotients of Z + (ﬁ )z is R.

(v) {Z, Q, IGNOU, =} is a set.

v) If R, ®, ®) is a ring, any subgroup of
R, ®) 1s a subring of R, @, ©).
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MTE-06
EATdeh JUTFe ShTdiehH (SfT, . i)
L EIGRE]
I, 2025
TH.213.-06 : 3d SrHTUTd
TE ;2 g2 YT 37 : 50

M (i) FoT e g F SW NI
(ii) F97 G&T 7 FHA T8I &1
(iii) %7 G&T 1 T 6 aF [F=l =T F5 & SW
sl
(iv) FAFA 1 FIT FX7 F STAN T8 &/

1. (i) WH T@NT A={xeR|x>0} | Sd HIC
f B 1A A, W f(x)=x2+2 §Q

foa T %, Thent B 2

(i) TH e TE H TR wifST) g &
T Teh ST Al THE T STl ST | 2

(iii) I 6 =(1432) (23 5) I F&=R &
THRAE & ®9 H Td IR ahl &
TUFheH @ &4 H fafeu | 2
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(iv) Sit= sifse fF .

0 2 1
0 0 -1
0 0 O

gt gfaftedi et 3 x 3 3TeFdl & ao g |
S A 79 ¥ | 2

(v) AF ST R T YU 90 € 3R o, be R
Tear Saaa g | fe@su fF a |6 3R b|al 2

2. () I@d Z/40Z H! OSTEdl i P SR
T8 ool g&a TUSTEel 1 STI ST W

O] ISy | 3

GLy(R) ¥ _ sy
(@) fewmy fo ST.(R) =R, & R* = R\{0} |
5
() (Zyy, HH 4 = Fife Feprfan | 2

3. (&%) 9 i ¢
GZ{G a} aeR,a;tO}
00

Site SIfSTT fof G 3118 7o & el 9vg ¥
3
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(@) Tw HgE 1 s GRS Hifw| =gee]
HHE Qg o1 5 fehifery | 3
(M) AR EiSefs R=ZXZ X Z

(x1, 15 21) + (X9, Yo, 2)

= (X1 +%9, Y1 + Y9, 2] +25)
S AR A iR

(x1, 715 21) - (X9, o, 22)
= (%1%9, Y179, 2122)
s IR UM & Ty e ¥ oS
FHifT fF S={(a,b,c)cRla+b=c}, T
R &I 399c™ %1 3 R § T 3f=d A7
T[UrSTTelet HeRTferT | 4
4. (F) WA AT R=Z[], neZ\{0} 3R

I=nR. feaEt f& a8 a+ibel Afg 3R
Had If€ n|a 3R n|b. M fe@mrEe f R/

T IRfHd e 6
(@) 9 <fifse G #ife 33 aren a9e § 1 feemu &
9 R & Hial SUHE JEH © | 4
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(F)9H ST G T 98 ¥, HAG, KA G,

& (o(H), o(K) =1 3R G=HK fe@mst
% G T Tl 9 7 4

qrUe] UM difciehl SAETI Se it foh S
T 98 © 91 T | 6

(%) fcarey f& & 9kfaa acaq 1 wafarHeg
9ot B Y ST9Fd 91 O °Ih § A1 I
TISTeh S| Zogy™h YA WISTehi i & i A

HifeT | 6

(@) 9 it R T swufaf@a acqg &1 9 & |
AH st I 3R J gad R &l Torsataar
€ % fow I+J=R. feEmy f*
IJ=1Ind I 4

. Tr=fafed o 8 @ -9 F99 T 3R hE-9

FIT FHA € ? AU IW H oY UM AT
JIRTE0T g1 gfte whifsre i off 3fea @ : 10

() TH Afgd PEEed 9 (UFD) &t 39ae™
off rfgdia qorEET T

C-2477/MTE-06



[9] MTE-06

(i) afc G T 99 IR H T S99g ¢ foos
ft HAG 3R G/H =% &, @ G 9%
gl

(iii) R o™ Z+(\E)Z 1 faum &1 ¥

(iv) {Z, Q, IGNOU, n} T& 9q=a4 T |

(v) I R, ®, ©0) T a9 ¢, (R, ®) F &5
ff ITTR (R, @, ©) i T4 ¥ |

X X X XX
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