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

December, 2024

BMTC-134 : ALGEBRA

Time : 3 Hours Maximum Marks : 100

Note : (i) There are eight questions in this paper.

(it) Question No. 8 is compulsory.

(iti) Do any six questions from Question

Nos. 1to 7.

(iv) Use of calculator is not allowed.

1. (a) Show that G:(ZZ,E,g) is a group under

multiplication modulo 10. 6
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(b) In Sy calculate c=(124)(2 3 4 1)71. Also
find the signature of c. 3

(c) Find: 4
6 U (E)x]
(11) U(Zm)

(d) Give an example, with justification, of a

subgroup of S3 that is not normal in S3. 2

2. (a) If: 3
A:234,
5 6 7
1 4
B=|2 5
3 6

o=[;
then which of the following are defined ?
@ AB+C(Ct
(i) BC + A!

For those that are defined calculate them.
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(b) Find all the cosets of <(z,3)> in Ss. 3

(¢) Find the centre of the ring (P (X), A, N),

where X is a non-empty set. 2

(d) What is the statement of the division
algorithm over K [x], where K is a field.

Also, prove this statement. 7

3. (a) Show that every finite integral domain is a

field. Is the converse true ? Give reasons

for your answer. 6
(b) Define a relation ~ on Q by x~y iff

x—yeZ. Check whether or not ~ is an
equivalence relation. If it is find {%} the

equivalence class of 1/3. Else, define

another relation on Q. 4

(c) Let G be a permutation group and x G.

State and prove the equation that relates

Orbg (x), Stabg (x) and o (G). 5
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= {2}

Check whether or not : 3

4. (a) Let:

a,b,ceR}.

(1) Sis a subring of M2(R).
(1) S1is an ideal of M2(R).

(b) Is Ds = HK, for some proper subgroups H
and K of Dg ? Further, 1s Ds = H x K ?

Justify your answer. 4

(¢c0 Use the fundamental theorem  of

homomorphisms to prove that : 8

Z[x]/ <x - 15> = 7.

5. (a) Let G be a group such that f:G — G,
f(x) = x* is a homomorphism. Must G be

abelian ? Must G be cyclic ? Give reasons

for your answers. 4

(b) Draw a subgroup diagram for Z,,. 5
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(¢) Let f(x) € F[x], F (x) 1s a field. Show that
if f(x) is irreducible, then (f(x)) is

maximal. Is the converse true ? Why or

why not ? 4
(d) Find two distinct elements of the quotient

group GLa(R)/SLa(R). 2

6. (a) Prove that the conjugate of an n-cycle is an

n-cycle. 3

() Is 2x°+20x*-10x+10 irreducible over

Q [x] ? Is it irreducible over R[x] ? Give

reasons for your answers. 4

(¢) Let G be an infinite group such that for any
non-trivial subgroup H of G, |G : H| < .

Show that : 4
(1) H < G = H ={e} or H is infinite.

(1) If geG, g#e, then o (g) is infinite.
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(d) Show that every ideal of R/I is of the form
J/I, where R is commutative ring with

unity and I and J are ideals of R. 4

7. (@) Use the fundamental theorem  of

homomorphism of groups to show that: 7

*

GL,(R) .

SL(R)

(b) Apply the Euclidean algorithm to
find integers s and ¢ such that

21s+13t =(21,13). 5

(¢) Let G be a finite group, H normal in G and
a € G such that o (Hs) = 3 and o (H) = 10.

Find all the possible orders of a. 3

8. Which of the following statements are true and
which are false ? Justify your answers with a
short proof or a counter-example, whichever 1is

appropriate : 10
(1) A ring of characteristic 2 is finite.
(1) Every non-cyclic group is non-abelian.
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(111) If G is a finite group and n | O(G) , then any
generating set of G has at least n elements.

(iv) If H 1s a subgroup of a group G and a € G,
then H, is a subgroup of G.

(v) If o is an even permutation it must be a

product of 2 disjoint cycles.

D-3417/BMTC-134 P.T.O.

Downloaded from www.IGNOUBABA.com



[8] BMTC-134

BMTC-134
EATdeh IUTF hidehd (o, ST, Ut)
|qATq qqam
foama, 2024
UHELE-134 : SeRTUTa

gHg : 3 qU2 fIFTH 3HF : 100

T : () 59 597 99 H 38 g7 &/

(i) 797 G&T1 8 &1 Hard &/

(i) 97 &7 1 @ 7 a% G FiZ o F: 757
g7 Hifa/
(v) Pogoiet H7 FIIT #37 F1 AT 787 8/

1. (®)fcEny & G=(2,46,8) oM Higgel 10

& U TH TR T 6
(@) S, H o=(124)(2341)" deHled
HIWY o =1 T @ HifSQl 3
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(1) 91 AT 4
6 U ()]
(i) U (Z,)

() gfee & @ S, & TH IYGHE 1 3B
dfve st g, # wEmE T R 2

2. (&) 3R : 3
A=[2 3 4)}
5 6 7

1 4
2 5
3 6
adql C= L2

2 4

a frafafed o 9§ ®F-9 aRefod € 2

Q) AB+ C!
(i) BC + A!
S gfteifia € 3R uftenfara shifsia)
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(@) 8, W ((23)) % ufl wEE=A T
wHiferu| 3

(M) 7@ (P(X),A,N) F HF @ HIC, Tl

X T AR 9= T 2
() K[x] R faqem-ser fafy w1 wem =
2, W&l K U% &9 B 39 %o &I fag o
EAIE L 7

. (#) k@R f& y&s 9ifya quieta o= o

89 § 7 N 3@ HoH H 9 A § 2
T IW i e Hife) 6

(@) Q W x~y RIEE el x-yel
S T Hay R &ifge &1 ~ T
Joadl Gy ® 2 AR B, @ 1/3 1 goaa

aﬁ[ﬂmﬁm|mmcgmwm

ey R shifsd| 4
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(MuH oMt fF ¢ & w999 T8 T
Orbg (x), Stab, (x) 3 o(G) =i faam

(Fed) el Th Hao oaqey ik fag off

it 5
()| i T e
S= {[a O} |a,b,ceR}
c b
S| ﬁﬁﬂl IE 2 3
@ S =@ M,(R) 1 SUE T
RIlEEL

Gi) SM,(R) & Ureiaet & a1 I

(@)F D, & %9 3fd ST@Ye H IR K &

fauw D,=HK ¥ ? 3 D,=H xK € ?

3T S| & g Hife 4
() FRIRAT & a0 I TEN e (9§
Hifse T 8

Z[x]/ <x —15> = Z
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(F)WH it ¢ T wgE § faaw foao
f:G—>G, f(x)=x" TH HHEMHIG & | &0

G el 8F WIfeT ? 1 G Thig g

MW ? 3197 IW &1 g Hifsul 4

(@) Z,, 1 3U9qE 3G &0 5

(1) 9 ST foh f(x)eF[x], Flx] TH &
gl feamy fo ok f (v sr@vedm B @

(f(x)) T Sfeee Ul Bl @ 3W
HUT w1 foem G 2 W oW w
&l ? 4

(=) fawm w98 GL,(R)/SL,(R) ¥ = 3Fem-

ST 39gd Fd hITaC 2

() fag *IST T g&dF n-<sk hT GIH TH

n-a% 2 3
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(@) FM 22°+202°-10x+10 Q [] T
@IS ¥ ? 9 A8 R[x] W @IS
2 ? 3 W & e Hifsy 4

(M) "M ST G T e uHE © fad Wi

ff 7g=8 ST H & T |G:H | <o |
fe@rEe fa . 4
() H<G=H={e} a1 H 37 2

Gi) I geG,gze, @ o(G) ¥ 2

(%) fs@e f& R/ &1 9&% oNmEet J1 &

o

fafeg acaq &1

®9 | ¥ W&l R TH HA

99 € 91 I Ud J, R 1 Torematerl 81 4

7. (F)FAE Hi GHAGRIRGT & qd THI H1 TN

weh feaEne fF . 7
CL,(R) .
SL, (R)
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(@) I wad fafu &1 gam & qorie

o

s R ¢ d@ wifvw fowe  faw

21s+13t =(21,13) | 5

(M) 9 <ifdt G uw ufifid @ge € i H

G 1 Th JUEMT STOHE € oG fom®
faT o(H,)=3, 3R o(H)=101 a & Wi

& g4t gufeq A9 J@ HifSQ) 3

8. frefafad wei § ¥ $H-¥ &2H ¥ 3R

FH-H FUT FHA T ? AW SW F Ife

@ 39U A TR g hitwe, S off 3fa
g 10

() ST 2 e Sor RiEd 2

(i) FAF TTHIT TS A 2
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Gii) A% G TH IRfd T ® W nlo(G), @

G & & A e ot e H w9 9

0 n 999 B 2
(v) € @9 H U9 G 1 SUOPE § iR
aecG,d H, G H1 ITTHE T

v) 9% o TH 9 HEET ¥, A 98 < STEIH

=Ishl kT UM% BMI =MET

XXX XXXX
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