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Section-1

Answer any FIVE of the following questions.

Each question carries 04 mark. (S5x4=20M)

( RS TOS* IJw 0 (HF Yo% B2 Odng,
(€3 (56 30 DrevH ~¢hev.)

[. Show that Set Q" of all positive rational numbers forms an abelian group under the

. - ab
composition defined by o such that aob = r

(‘0 & aob = “?" T ABIIRN S eES305H DOPIINE . O IBOTS DT S0 DEIENSA @
WrdoR)

2. Show that a group G is abelian iff (ab)? = a2b2,
(R23073%300 G IDOOHS DS ST DE 2305%58 DTN DAH0S) ©D STHOS (ab)? = a%b2.)
3. IfH is a subgroup of a group G then prove H~1 =q,
(H ©T6 G, &d080:0%30 @ond H™1 =H & A&rdosod) _
4. Prove that if Hand K are two subgroups of a group G then HN K is also a subgroup of G.
(H,K €0 S5iin G 50 aadrsiin en ©ond Hnk, §rm eddiridn o dro8 )
5. If M,N are normal subgroups of G then show that MN is also a normal subgroup of G.

(M,N e G 3BE) ©2)02) 5T N OB MN SFE &HRNSTIHM &) SrHod . §ra e@deon
5 DT @) Lo . )

6. If G isagroup and g € G then prove that the normalizer N(a) of a in G is a subgroup of G.
(G 2.8 53550 a € Goowd G & a By, 8880 (@), G5 SN0 & Srdod )

7. Prove that every homomorphic image of an abelian group is abelian.

(57550 FB0E), H&rd e (HBDoDHM Errae HSurraitasn 2 S0BAVErDoS0d )

(P19
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. . . - ~ 1 : is a normal
8. If f is a homomorphism from a group G into a group Gi' then prove that Kerf is

subgroup of G
( [ ©F8 G 00D ' % dH&rHe (HHhabsn wond Kerf @b e@oon G HDITIEN B
QAEEDoSoB )
% Iff=(1234587¢ ). =(41567328) arc cyclic permutations, show that (fg)™* =
-1p-1
g f .

( T=(12345876)2=(415673238) SEBHHIcven wond  (fe) ' =g7f"" ) 5508 )

10. Express the permutation (c2 : 53%) as the product of disjoint cycles.

( (ééf;‘fzﬁ) OT (DS S0 DAk SEares WO T"O0SM.)
Section - I1
Answer any FIVE(05) of the following questions
Each question carries 08 Marks. (5x8=40M)

(&3 5808 VS° DB 2ED(05) 1H¥) %0 23Te20 S5
v VA ’
D& (D¥) % 08 Sor&oen.) Sheshe 2

11

——

_(_a_) [fG=Q-{1} and * isdefined on Gas a*b=a+b—ab then show that (G,*) is an abelian
group.
(G=Q—{1}, * a*xb=a+b—ab T Q850 (G*) DDOCHS SN0 @ drdod.

OR

(b) Show that nth roots of unity form an abelian group under multiplication.

(I B8y n S wrered Haed HESTE0 GYals DDOAD DNTLEAND D DB IDFOHA 08 )

12.
(a) Prove that a finite nonempty complex H of a group G a subgroup of G iff q, besH=abe
T, (G T308) 505 HATHSE SOREY H GDISE0 FIRS w5358 Horsa) Dok

ab € H = abeH oddiroodod) OR
(b) State and prove Lagrange’s theorem on finite groups. ( 502é dSarsfersd ShooER

DET053D T°  AEFD0TDW. )
(p70)
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a) IfH i
(_2 Hisa subgroup of G and N is a normal subgroy

| p of Gi then Prove that
(1) HNN is a Normal

(i)  Niga Normal
(HoJA G % o)

subgroup of |
subgroup of HN.

gt
QTS N oA G %y e300y gl

(DHNAN @FA H & @202 .

v Yl &
N N oY |

G rey)
Madd) el a)l)

()N &I HN & D02 GHHTI G 2972 BT,

7,
ENSENSVE

OR

®) IfGisa group then Prove the centre Z of G is a normal subgroup of G.

(Z 0T DTS G By, So(Bam @od 7 Ferde Hlariiss o0 AEFDoS )
14.

(a) Prove that If N is a normal subgroup of a group G then there exists an epimorphism / from G
onto G/N such that Kerf = N.

(N T8 S0r5¥5n G Twg) D02 &HDSOTI 80 wone
£ 355980 © 7D )

Kerf =N @G3¢0¢®, f:6 -
OR
(b).State and Prove fundamental theorem of Homomorphism groups.
(330857758 Sr570 VG050 T° D AETD0TNI)

15.

—_—

(a)Prove that the set 4, of all even permutations on n symbols is a normal subgroup of
A)= 1 )]
the permutation group S, of n symbols and 0(4,) = E(n. X

: 3
( A, ©F6 n S0FTe Do B FDODS DB (DT EWe HWS , n H0TTO D& AOFIODS S, &
BTSN SE ©D@02) EDXDNTDTRN @A T DO

o(A,) = %(n!) @ AEFDoS0R. ) OR

£, 9 o o, m
(b).State and prove cayley’s theorem.(SowdD JF0TV), TR AETHDOH . )
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SECTION -A

Answer any FIVE of the following, questions A 0 M

11.

12.

13.

14.

Answer ALL questions. Each question carries 8 marks

Prove that in » proup Goanverne of any element is uniee
Prove that the set 2 of ol itegers form an nbelian proup wor o the operations defined by
asbh=ad4 b2 fon alla,bc 7,
Prove that a necessary and safficient condition for » non empty subset of a group G 10 be a
subgroup of G is that HH ' = 1.
It a, b are any two elements of u wroup (G,. ) and I1 any subgroup of (;, then prove that
Ha=Hbes ab ' ey,
lfN,.M are normal subgroups of G, then prove that NM is also a normal subgroup of G,
If f is a homomorphism of a group G into a group (', then prove that the kerne of fisa
normal subgroup of G,

_ ] . o NAAE g
Examine whether the following permutation is even or odd (15 j ;g ; f; { ) .

N 20

Prove that every cyclic group is an abelian group.
Prove that a field has no zero divisors.

. Prove that the intersection of two ideals of a ring R is an ideal of R.

SECTION-B
5x8=40M

a) Prove that a finite semi group (G, .) satisfying the cancellation laws is a group.
(OR)

b) Prove that the n*" roots of unity under multiplication form a finite group.
a) Prove‘that a non empty complex H of a group G is a subgroup of G iff (i)a € H,bH =

ab€H and (i)a€ H = a™ € H.
(OR)

b) State and prove Lagrange’s theorem,
a) If H is a subgroup of G and N is a normal subgroup of G, then prove that (i) H N N isa

normal subgroup of H and (ii) N is a normal subgroup of HN.

(OR) |
b) Prove that every homomorphic image of a group G is isomorphic to some quotient group

of G.
a) Let S,, be a symmetric group of n symbols and let A,, be the group of even permutations.

Then show that A,, is normal in S,, and 0(4,) = %n!.
| (OR)
b) If p is a prime number then prove that every group of order p is a cyclic group.

15. a) Define an Integral domain and field. Prove that every finite Integral domain is a field.
(OR)

b) Define principal ideal ring. Prove that Z is a principal ideal ring,

R gl po gk
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SECTION-A
Answer any FIVE questions
1 Show that a Group 6 is abelian i1y (ab)’ « a'h ahe; 1

PDBArI 8 ( <* (ah)’ - a’b’ Vabe Gwdbrig n.’:ﬂ,t ..‘,rr;,:‘ Letba e boss

G DDA SBardr B wd drsos ¢

2BV LRY

Prove that In a Group, Inverse of any element |5 unique, 7
BBRardsn Soh P Saroly DO 8050 IBKS ws Q6rhodot, 7

M

beG then Ha= b itf ab e 7, 9
o), S SBarrSn H wond Ha = Hp

$rdos, ?

Let H be a Sub Groupofa Group G and a,
a,b ev dJrS, S Ges'd Sarosren, G

FILrd8 OSH5E 50758 dahisoso: ab”' € H wp

S. Show that every Sub Group of an abeljan Group is normal. 7 :
SHBarBa0 V506D

ADOHS BoribeSoo R0k, (38 BBOZTrIEd ©hHeooz @
Srdo8, ?

6. If G is a Group and H is a Sub group of Index 2 in G, then prove that H is a normal Sub Group

ofG. 7 A
BIorIE0 G* HBE), 08 2 wond Ges* ©DOoD BISJrST S0 SrSos. |
Let G, G* be two groups with identity elements e and e! respectively. If f : G =5 G’ isa
vt homomorphism, then (i) f(e) =¢', (if) f@=(f(a)'VaeG. 7

G, Gl oo SSardten $00500 G,G106" S6)% Sarelsnes e Sobdks e, :G>G'
L RDEPSES @008 (i) f(e)=¢, (ii) f(a™)=(f(a)"VacGeod Sr508. ?

If f is a homomorphism from a Group G into a Group G then prove that Ker fis a normal

8.
sub group of G, ,
SO0 3505En G 5008 615 36 550 GonS G A Ker f
- i;!.)oom oS SSordrsn ©YEosd Wrsod. 7
’ | 2345678 ' ioint cveles. 1
i the product of disjoint cycles. =
9. Express the permutation (3 714:826 5 asthep

(37]4826
2

10. Prove that every cyclic group is abelian. 4
(38 Sfoh SLardro DB SlardrLoPHodd rdod.  ?

(pT.0)
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\Answer any FIVE(05) of the following questions
\ Each question carries 08 Marks. (5x8=40M)

(& 5808 TVS’ VBT (98 IHYLOW BIWOIN],
DS DI 08 Srddyen.)

11.

(0)1fG=Q~{1} and » isdefinedon Gas asb=a+b—ab then show that (G,#) is an abelian
group. i

(@=Q-(1), '**Sasb=a+b-ab ™ 850 (G*) IDOHI Hrm & SrHod.

OR
(b) Show that nth roots of unity form an abelian group under multiplication.

(1 38 Hrero DB HESB0 SIFs IDOHS S & BT DA trdod )

12

(@) Prove that a finite nonempty complex H of a group G a subgroup of G iff , beH=abe
H. (G Gy S0 HATHEE SOREIH GOIKTTin S8 ediss Ho75R AOHIN
a,b € H=abeH o ddrdotod) OR

(M State and prove Lagrange’s theorem on finite groups. ( H0Me HJTFek BFicoBD
, dFodsvo D AErdoHAW. ) )

13.

(2) If H is a subgroup of G and N is a normal subgroup of 'G then Prove that

@) HNN is a Normal subgroup of H.
(i) N is aNormal subgroup of HN.

(HoI6 G £ ¢GOS50, N 69T6 6 $ 9D002 ¢IIr S sond
(i) HIN ©F6 H $ D002 OIS, -
(i) N RO HN £ 0002 a30SrF D 6 AErdohin)
. OR
(b) If G is a group then Prove the centre Z of G isa ﬂormal subgroup of G.
(2 6F6 SIS0 6 Tk TolEdw e Z B SITHFI 6 AErHoHD )
14.

(a) Prove that If N is a normal subgroup of a group G then there exists an epimorphism f from G
onto G/N such that Kerf =N.

‘( N 630 SHrSS0 G By e;{)ooa GAIZTIRE) ©and Kerf =N 3O, f:6 -
£ 5580 D ol ) )
. OR
' (b?_.Statc and Prove fundamental theo;ein of Homomorphism groups.
(528558 Sro DFOSIN T D ABFDOTH)

15.

(a)Prove that the set 4, of all even permutations on n symbols is a normal subgroup of

the permutation group S, of n symbols and 0(4,) = -12-('!!)'
( A ®RO n 30EEe e ABSDODS HO (HF BN HS 0 Sodee Hr B0V §, ©F
ARFFS0SE ©DO0D AHHIFTID e Srd Hod
oA, = %(n!) & ddrdotod. ) OR
(b).State and prove cayley’s theorem.Gond dEFoed) oh Ardothdn . )
¥ Kk % K
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