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BACHELOR’S DEGREE
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MTE-06 : ABSTRACT ALGEBRA

Time : 2 Hours Maximum Marks : 50

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

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

(iv) Use of calculator is not allowed.

1. (a) Define the Euler ¢-function. Further,
find ¢(18) and ;7¢"® (mod 18). 3

(b) List all the generators of the group
Z,5. Justify your list. 2
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Find all the Sylow subgroups of a group

of order 35. Is this group cyclic ? Justify

your answer. 5

Let G be the set of all real numbers
except — 1. Define an operation * on G
by a*b=ab+a+b for all a,beG.
Check whether or not G is an abelian

group. 4

Let R be a ring such that r? =r for all
reR. Show that R is commutative.

Also find the characteristic of R. 3

Give an example, with justification, of a
ring R which i1s not an integral domain,

but for which every ideal is principal. 3

If N is a subgroup of index 2 in a group
G, then show that N is normal subgroup

in G. 3
Let f:Z —7Z be defined by f(x) =x° -2.

Find f~1({0,1, 2}). 2
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(¢) Check whether or not :

Q[x]

<x4+x3+x2+x+1>

is a field. 5

4. (a) Express the permutation :

_(123456789]
8 9 2 317 6 5 4

as a product of disjoint cycles. Is ©

even ? Give reasons for your answer. 3
(b) State the Fundamental Theorem of
Homomorphism for rings. Further,

apply it to prove that 72172 =73, 7

5. (a) Give an examples, with justification, to
show that if N is a normal subgroup of a
group G, then the centre of N may not

be contained in the centre of G. 3

(b) In a Euclidean domain R, show that for
any non-zero r eR, d(1)<d(r), where d

is a Euclidean valuation. 2
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(¢) Give an example, with justification, of a
ring with identity that has a subring

not containing identity. 2

(d) Use the principle of mathematical
induction to prove that n2§2n for all
neN,n>3. 3

6. (a) Describe all subgroups of (Z, +) which
contain 5Z and 7Z. 2

(b) Let T be the set of straight lines in a
plane. Define a relation on T by L;RL,

iff L; is perpendicular to Lg. Is the

relation reflexive ? Is it symmetric ? Is

it transitive ? Justify your answers. 3

(c) Let:

R= {%Ia,beZ s.t. b=2m3" m. neZ

m, nzO}

Show that R is a ring with respect to
the usual addition and multiplication of
rational numbers. Is R commutative ?
Does R have an identity element ?

Justify your answers. 5
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7. Which of the following statements are true
and which are false ? Give reason for your
answers. (Marks with only be given for

proper justification) : 10

(1) In the Klein 4-group, every element has

order 2.
(1) Z,g and ZgxZg are isomorphic groups.
(111) Zg has no non-zero nilpotent elements.

(1v) In a ring with identity, a unit cannot be

a zero divisor.

(v) Z?, 1s a field, where p is a prime.
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MTE-06
FATdeR SUTFET ShTeiehd
(sft, €, dt)
LEIGRCHE)
fegwT, 2025
TH.213.-06 : 3d SrHTUTd
qaT ;2 FqU2 S7fErHaT 37 : 50

M (i) FoT e g F SW NI
(ii) 997 &A1 7 AT AT &1
(iii)) 997 F. 1 T 6 % [#5 a7 9 & SN
gifa
(iv) PHEHAR BT FITT FIH F1 0T T&T &1

1. (%) E ¢-®ed I R wifST) 3m,

$(18) 3R 1-¢6® (mod 18) Fehrfer | 3
(@)HYE Z;; & @l 9% reFdl wl gfed

RIS | 3791 =t w1 gfte sifST 2
(1) Hife 35 o Th HHR o 9t diedll SuHgg
feRIfATT | P oI5 98 T d § 7 319 ST i
qfte HifwT 5
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() 7H ST o G — 1 Bigeht |4l d&diforeh
Terel & 9==d g1 G W Hiea * a4
a,beG & oW a*b=ab+a+db TU
gftafo shifse | St sifse o G T STree
e T A A | 4
(@) AF e oo R # 9t reR & fag
r2=r|ﬁ'@ﬁqﬁFRWﬁﬁ'ﬁT{%l R <1
Afereriuren off J ity | 3
(1) gfic & WY TH g R 1 STRAW ST il
Ui UTT TR © TN SHeh! Uceh T[UTSTTaet
& B 3
(F) I ¥ G § N TH ga&i® 2 el Th
TS §, W <M foh G | N JHH- STHE
gl 3
(@)uH ST f:Z 57 f(x)=x>-2 TA
gftarfea &1 F71({0, 1, 2)) TeRifer 2
() it Hifey 5
Q[x]

<x4+x3+x2+x+1>

T &5 A1 T |
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4. (&) HIEE :

(1 2 3 4 5 6 7 8 9)
O =
k892317654J

1 STHIH Tohi ! AR & &9 H e |
FNIE 6 TH T ? 370 W &t Yfte HifSw| 3
(@) Il & foau Fameniar &1 a1 999 fafe |
M, Hdl WM e g =i fe

7P 72 =73 | 7

5. (%) 7 femm & fag, gfic & g sereew <ifse
& af N ¥9g G &1 79m= Suae & a1 N
FTH3 G P H5 T 3feee TE & gHar gl 3

(@) fearEt fo T IfeeEa g R § fRd off
IR reR & o, d1)<d(r), &l d TF

IfFASI A T 2

() gftc & WY ThH qEHh! Gord 1 S
difsre fsreeh T Sy H qoqHe 3Tedd e
gl 5
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(=) Tifurdta s fafyr gro fag sifse i g

neN,n>3‘°ﬁfT*|'En2§2nl 3

(F) (Z, +) & |t STHHRI H1 A HiteC S 57
R 7Z =1 aTfore L €| 2
(@) g9aa H W @ned &1 == T eifsel T
W e, L RL, AR R aa A Ly, Ly
T AHEq §, 5 IRIA FifSe | F= I8
ey WIed § 2 F1 I8 gy guthad ¥ 2

F I8 HaY HhIIH § 7 O W H G

i | 3
(M) WH ST

R={%|a,bez s.t. b=2"3" m,n eZ

m,nzO}
feamt fo ofi Temel & Ry e ™
TF % ¥HE R TH gad 1 F1 R HA-
fafa & ? =1 R § dcome o999 § 2 3T

I S g hifsw | 5
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7. fAfafed weel § § -9 %29 99 iR ®F-9
3T § ? M SW W e wifsm (Sfem
et 31 | 2 e feu Smdn) - 10

() T 4-TH8 § T 3TaFd i e 2 Bl

Tl

(i) Z;g 3R ZgxZ, JEHHRRI T8 |
(iil) Zg T HTE ot IR A A STaFd T |

(iv) T dEHe! g0 H ®is off 96 I H

TSieh &1 7Tal Fohal |

(v) Z5 TH 8T, SRl p T 9 Hew ¢

X XX XX
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