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BSc DEGREE EXAMINATION, OCT/NOV. . 2010

THIRD SEMESTER (CBCS Pattern)
MATHEMATICS
Abstract Algebra
(w.e.f. 2015-16 Admitted Batch)

Time : 3 Hours Max. Marks : 75
- i —————

| ]

SECTION - A (5 x § = 25)

Answer any Five of the following questions.

Show that set Q, of all +ve rational numbers forms an
abelian group under the composition defined by ‘o’

such that aob = ab/3 for a,be Q,.
59 o300 Nopg 8 Q, 0’ 368ad a,b e Q, % aob=ab/3
Q308 (Q., 0)28 DOAHS ST &9 Srsed.

Inagroup G if ae G, then O(a) = O(a™).
G S3wrind’ ge G ©0(a) = 0(a™).

If H is any subgroup of a group G, then H-' = H.
&5 B G6' H &Skt eond H-' = H.

Any two left cosets of a subgroup are either disjoint or
identical.

8 GRS ooty TR ek (1H3) BB datuses S
ST,
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If G is a group and H is a subgroup of index 2 in G then

H is a normal subgroup of G.
G o), S50 S8 G & H el H a8 8rds

(Index) 2 @od G & H edooe éddkardmb.

The homomorphic image of a group is a group prove it.
2.5 0T G0, Maotiraiee (9&8oaa 576 500700 9008

'h

6.

9% DTG
Find the regular permutation group isomorphic to the

multiplicative group [1,w,®°].
NoEad S50 [1, 0, 02 ] & oeog 73585 SDRR EOET S50TE 5000

S?ﬁagsbo&.
The Quotient group of a cyclic group is cyclic.
£, 580 B 0%, D5 SRTarao e S0,

SECTION - B (5 x 10 = 50)

Answer all the following questions.

a) Prove that the set of n'h roots of unity under
multiplication forms a finite group.

1 2008, n-35 SRS DES K0S e E 5 28 5008
DA BT 6 EFHeG.
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OR

b) Inagroup G for a be G o(a) = S5, bypeand aba ' 1

10. )

b)

11. a)

S-3089

find o(b).

VANL o e A g AL ' b 1 | 2y % ,‘5
0TS0 G & a be GG o(a) = 5,b4¢, abu D’ e40556h

0(b) LSR5,

H is a non empty complex of a group G. The
necessary and sufficient condition for H to be a
subgroup of G is a,he H = ab'e [1 where b ! is
the inverse of 4 in G.

. 5 N = L e T
eESnTT 0 GO H ek '37?{)&65"'0';’33‘3. G & H 245553 TR0

‘
-,”7‘30‘_.1 v v,
Jo

55855 0 0 a,be H = ab 'e H, 9E,c b

Define Normal subgroup. A subgroup H of a group
G 1s Normal iff xHx ' = H VxeG.

GO0 G0 A5toded. G 6 H eflooe ¢k
TITS ST 50 gE Da%ianios Ve G 8 xHx = H .

OR

13] [PT.O
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b) A subgroup H of a group G is a Normal subgroup
of G iff the product of two right cosets of H in G is
again a right cosets of H in G.

G & e essirsm H d et eoon 55arin < G & H
0%, B0l HETHAE0 050 G 6 H o, .5HA 555208,

12. a) State and prove Fundamental theorem on
Homomorphism.

SR Gk, S5t Sare Apedine Ao dFoted.
OR

b) The necessary and sufficient condition for a
homomorphism fofa group G onto a group G' with
kernel k to be a isomorphism of G into G' is that
k={e}.

S05757500 G 20063505 G' 8 050G Kol S5065
G %006 G' & Borss aHws SHEY D06 Aoo8a
k={e}a5,&k=35f

13. a) State and prove Cayley’s theo:em.
Sa00d) Spoiiin A0 AErbeted.
OR
b) Every subgroup of cyclic group is cyclic.
0D BRI dhot), 58 &3 550 Bdaps,

¥* ¥ K
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B.A/B.Sc. (Second Year) DEGREE EXAMINATION.
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THIRD SEMESTER (CBCS Pattern)
MATHEMATICS
Abstract Algebra

(w.e.f. 2015-2016 Admitted Batch)

Time : 3 Hours Max. Marks : 75
\——.\f_
SECTION - A (5 x 5 =25)

Answer any Five of the following questions.

1. S..uv-' that :Le set Q‘ of all positive ranonal numbers

™ SRDcSeds (Q 0) 28 23500 23S0 e255750R

2. A necessary and sufficient condition for a non-empty
complex of 2 group G to be a subgroup of G is that
HH' =H.

g M Viha itk G,.. = -‘-—-» Al ~— o
&8 S50 5 805025 G & AR tn s
-

205t HH = Hed v,

3. Provethatany two right cosets of a subgroup of a group
are either disjoint or identical

o W A, At ”M“f‘-’*"{ Ta—

s ek ik ok i s sy -oM.:‘ > J.A....‘(vz: ;S;J'-.-::& W\.».K\c 3 \’\\‘\‘wam w
- a.

e = ol et L

- ¥ o5 . 9 -

e 4-}1“"““’.“
-~
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Prove that every prime order group is simple.
SUAEN :éo:pé SN Ko 903%"a00 200 €9 05",
Prove that the intersection of any two normal subgroups
of a group is a normal subgroup.
28 BRarind’ Both whoon éusurde Wb Ll ehoon
ENNNVLARRISTINERIEN) WV

Prove that every homomorphic image of an Abelian
group is Abelian.

2.8 DS 0T G0, (B8 FH0IHT (D050 2.8 D05
RHSOTETE00 95)BI0ED BPHR®.

Compute the regular permutation group isomorphic to
(:; ,xs) where 25 =Zs— { g }residue classmod 5 & x, is
the multiplication module 5.

25 =25 —{ 5 parsso 5y sosisoe s 5200 585
FOEas™ 0 Ll § ST (z;,xs) & Boogtirde SOAD @53@’33_‘;6
ST 8508 0ck

Prove that the quotient group of a cyclic group is cyclic.

2.8 80 5050 Bk, ) SR e Sdaris e

L"),
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SECTION - B (5§ x 10 = 50)

Answer all the following questions.

9. a) Prove that a finite semigroup G satisfying
cancellation laws is a group.
SOB LS G &SRB TEren Qe G 2.8 S5

w & Qe
SYTOY &) AT,
OR
b) If G is a group such that (ab)" = a"b™ for three

consecutive positive integers Va,be G then show
that (G,.) is an Abelian group.
J30rrsn G 6 Va,be G o 2000k $are JPTosed
(ab)" = a"b" ©0:08 G Va0 $50T7s550 @) Brdod.

10. a) Let H and K be two subgroups of a group G, then
prove that HK is a subgroup of G iff HK = KH.
2 & 55050 GE HLK o0 &85:55075%e0 eand, HK 5 G

ST THESS) Y SoR Aaiise HK = KH ed
D,
OR

b) State and prove Lagrange’s theorem.
BT Mo 0D AErHOW.

S-311 [3] [PT.O.
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A nubgroup Hoofa proup Cris normal ifff xf et = H

Ve (.

6 1 & ¢ - ) U | Y ¢ ¥ Y Y
(il; Il‘fa',‘ OL) Gl )l o) adld) B wil) ,},f),l',‘;".__;rj' IIJ)JJ wddsd b
L] =P

Ve G xHx ' = H e torys.

OR

[ Cris a proup and H ois a subgroup of index 2 in G
then prove that I is normal subgroup of G.

| AL AANL o wrpa " @y

- v .
( i LA Mg d ))J (0I5 (; e l l Crodt Judad v 'AJJJ I IOM«ZJ. LJ

o i . e, -

2 e (J)Jt‘)( ! U "HI eyt )JOL’) ChodndndoT g 59 (eI T4 ‘J,JJJ

[.et /' be a homomorphism from a group G into a
group G'. ‘Then prove that /is monomorphism iff
ker /= e},
Ci 555 ool G Suaribontth [ 45588558 %8550,
[l st B0 = ket = [ e} ed drisham.

OR
State and prove Fundamental theorem of

homomorphism,
i3St Gl a3 i ?sqjoéo:fn (RPaRIOT) T o080
Prove that cvcry subgroup of a cyclic group is cyclic,

(LAY -1y

Wik "/JJ) AP LAY OJJJ_ab. B9 G037 5%400 wl:éo.’i):n) ) QTa)ed).
OR

State and prove Cayley’s theorem.

oy @

B030) urJ O350 o) T aohas.
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