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THREE YEAR B.A./B.Sc. DEGREE EXAMINATION — OCTOBER/N OVEMBER 2018
CHOICE BASED CREDIT SYSTEM '

THIRD SEMESTER
‘Part I - Mathemat,ics
Paper I — ABSTRACT ALGEBRA
(w.e.f. 2016-17)

Time : 3 hours » ) Max. Marks : 75

SECTION -1

wES -1
Answer any FIVE of the following questions.
DD 0 (O FATEEHIN ErA0B0.
(Marks : 5 x 5 = 25)

1. IfGisagroup and a, be G then show that the equation ax = b and ya =b have unique

' solution in G. . '
G > 52075506" a, be G ofden ax =b 2085 ya =b 0% G & IZE ¢S Hoenosd

BoeHoé.

2. Show that (Z;, X;) is an abelian group.

(Z5, X)) 02058 D05aH JZ0r-aPH0 @ J0°Ho.

3.  If H is sub-group of group G then show that H™' = H.
| 5500t G S° H 65050050008 H! = H e $0°50é.

4 Define co-sets. If H is sub-group of group G and a,beG then show that
Ha=Hboab eH.

JPBWHO BGDoN0E. JrTHo G S H &555005750 8a» a,be G eond
Ha=Hbo ab™ e H @ $5°308. '
" [P.T.O.]



Define Normal sub-group. Show that every sub-group of an abelian group in Normal.
OPO0R) GIVIIFRY) AYTDoD0E. IDAD DTTEHL GBE); 9D SIIJTTHD @Peo
GV WIeH0d.

Let G,G' be two group and f:G > G’ isa homomorphism then show that f (e)= e’ and
f(a’l):[f(a)]d, ecG,eecG',acC.

G.G'e Boko [IwHFer 2BA 1G>G IS eond  fle)=e'  D08a%n

f(a'1)= [f(@]", ecG,e'cG',acG @ 3504,

Show that every cyclic group is abelian.

L) 1‘5L§0'50 AR0IPETPH00 DVBOH DRI WoeHod.

Define odd and even permutation. Show that (1 6 5 2) is an odd permutations.

B 2080 96 [SRTro DE5I0B0E. (1 6 5 2) B (SRRD BIHod.

SECTION - II
wES - 11
Answer any FIVE of the following.

D DD (0% BITTEH0 FraB.

(Marks : 5 x 10 = 50)

(@ If G=Q-{1} and ‘0’ defined on G as acb=a+b-ab then show that (G,o) is an
abelian group.

G=Q-{1} 20800 ‘0% G acb=a+b-ab ™ 3D (G,°) B0 BHTTHR

Jordod.

Or
b)) G= {a+ bs/—Z—/a,b € Q} show that (G, +) is an abelian group.

G ={a+0V2/a,b e Q] oy (G, +) 2200 BPIFSR B7508.
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13. (a)

(b)

Define permutation group, show that every permutation can be uniquely expressed
of a product of disjoint angles.

B IR0 dYGD0B0E. (5 D07 DAY H(see OO [P0HIHY) & BISod.

Or

Define cyclic group. Show that a group of prime order is cyclic.

ST SRR DETDOVOG. (ST BEXS Ko SParTesmn 318AH%00 B750a.
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SECTION - A
S - 2

Answer any Five of the following. . (5 x §=25)
& (808 9B 0 HHOH PEPEEEOL (AR,
Show that a finite semi-group G Satisfies cancellation laws in a group o)
28 $ODE eTRTIID 58 Sesre ée)é:;a?_o, OB HEFHEED CHHOBEVITHOR.
If o is defined on z, of aob =a + b — 3 then show that (z, 0) in an abelian group. )
2,20 a, =a+b-3rm S50 (2, 0) DIHcH SLarsn ©HBH08 SrH08.

Show that a finite non-empty complex H of a group G is a sub-group of G iff
abeH=ab'eH. 5)

SHorsdn G & $8ME ErIgEE 208 H 0088 as5Hmrsdn s25co8
a,be H= ab™' € HoHI8 85E, Sog8chivsin o Hrdod.

1-3-112 M [PT.O.




If H is sub-group of a group G then show that the relation a=b (mod H) is equivalence
relation in G. (&)

Srsn G 68 H adssnsesinond a=b(modH)es Sowossn Hegsonossn @

SeHol.

Show that intersection of any two normal sub-groups of a group is a normal sub-group. (5)
2.8 JBeeEn @) Botd oo eBdHmeSte 855w ©eon SHIKPTE © SrHol.

Define Kernel of homomorph’ism. Iff: G — G'is homomorphism then show that Kerf'is
normal sub-group of G. (5

Sotrder TR gosed f: G - G SSotrdoond kerf @558 G &8 edeoon
SHIKPS0 @l Sebod. .

If f=(12345876),g=(41567 32 8)(are cyclic permutational) Show that
e =g 1" €))
f=(12345876),g=(415673238)(are cyclic permutationa)) &S S8c%
(Boroowd Show that (1g) =g f. :

Show ’Ehat G = {1,—-1,i,—i} is a cyclic group w.r. to multiplication. Q)
G={1,-1,i,— i} ©556 Hs*EI0ED Kars SBcH Hhoesesn © SeHod.
SECTION- B
S - D
Answer all Five questions. Each question carries 10 marks. (5 x10=150)

/
xx$ /

a). Show that the set G = [:n "%ﬁ 0cR is a group w.r. to multiplication of
n+0e

matrices. Is it arelialj? ) (10)
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b)
10. a)
b)
11. a)

1-3-112

X X
G= [" 5 £0cR [ O P08 HrBEL rhrsti s HErFED 0B
n €

TrHol. 90 AVHAHKBTTED?
OR

Show that the set of all ordered pairs (a, ) of real numbers for which @ # 0 w.r. to
operation X defined by (a, )X (¢, d) = (ac, bc + d) is a group. (10)

TRSSogge Ehowrge B8 (a, b) & a#0 Heaw X & (a L)X (¢ d) =
(ac, be + d) ™ JEDK% BB FEPED ©HH0E FPH0a.

Show that union of Two subgroups of a group G is also a sub-group iff one is sub-set
of another. (10)

ESEN VO NN Gané&Botﬁ) TSI WO IO ;63'50&2526&» BIILTED HED8 2.8B HEtEDs
SIS OIS SILE, Hoogd DaHHsw @ SrHod.
OR

If H and K are two subgroups of a group G then show that H K is a subgroup
iff HK=KH. , (10)

Desesn G &F H, K en Both edbsrfeoond H K a5s8mesesn 55208 HK =K
H 0588 548, Soo5 dohidn o SrHod.

Define normal sub-group. Show that a sub-group H of a group G is Normal
iff xHx" =H,VxeG. ’ (10)
vdoon SII8HY WD, s G & H o asssrsedsn odeoos
eBEOTED =508 xHXx ' =H,VX € G 058 o5y, Sos dahindo 9
SrSod.
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b)
12. a)-
b)
13. a)
b)
1-3-112

OR

‘Show that a sub-group H of'a group G is normal sub-group iff the product of Two right

cosets of H in G is again a right coset a1o0)

35rrsn G 68 H o aistrsdn odoon 568men SHEe08, Bod BB

5D oz H8 JFFIDB ©H&0d 856 5T Do DAHSEw @ SeHoa.

State and prove fundamental theorem of group homomorphism. ' 10

BBEeBLETHE Srodrrosed) DN AErHoSoA. ' '
OR

Define homomorphism and Isomorphism between two groups. If f: G —» G! is
homomorphism then show that fis Isomorphism iffker f= {e}. ©10)

Botd Sarstter okl Sotirssen HegBrsdoH 800508 f: G — G Hirdsoond
©8 Sog Grdden sHER8 ker f= {e} o038 eS¥E Hoos DaHivBn © Hrod.

State and prove cayley's theorem on permutation groups. (10)
BXSSrsre 3O drposed) MDD JEFBOBOA.
OR

Define cyclic group. Show that every subgroup of a cyclic group is cyclic (10)

BB SR AEV0D & SEH Bmrgn Do) 0T SED Sssesn
@ SrHok.
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SECTION - A
NES -

Answer any FIVE of the following questions. Each question carries 5 marks.
A3 0 PFHOL BSESS0en [Featosn. 98 PHK 5 S en.
Marks : 5 x 5 = 25) .
Show that the set Q. of all positive rational numbers, form an ébelian group under the’
composition defined by 'o' such that aoh = a?b, Ya,b € R. ) :
53 e5SBaD Jogrg BB Q. D o' $BBab a,b e Q, §J aob = a?h ™ QEgNOBED (Q 4, 0)
28 DABOADH BIUTTH0 9 SIeHod, ‘

Show that a group G, a, b € G is abelian iff (ab)? = a2p2.

BRI G S a, b € G (ab)? = a%b* & G DAADH BITHS @9 SIS0,

If H and K are two subgroups of a group G, then prove that H N K is also a subgroup of G. v
25 D30Iaw G &° H, K e e55505en eand H 0 K £vee G & G050 @305

BP0,
Prove that any two right cosets of a subgroup of a group are either disjoint or identical.

28 GIRVBOTTPHL Q) i);)_a‘ ot & DFTIWES D :)dﬁbge» So Sraren e LoeHBo0.

Prove that every subgroup of an abelian group is normal. .
DAZOH BIT=TH500 G0E), (B8 STIBTTE0, edeowsn @ DETDOHBW.

If f is a homomorphism from a group G into a group G, then prove that Ker f is a
Jnormal Subgroup of G. . '
PRI G od BI0TE0 G S5 f @b BRobsw, SO IETHS @aws, G 5%

Ker f 2.5 eeoon &55505500 HFB0EA DET*DOS0A.

[P.T.0]



=~

10.

11,

Find the regular permentation group isomorphic to the multiplicative group {1,-1, i, =i}
1098 ddoreTedw {1,-1, 1, -1} e‘i)e)zsd)"’éé EORD [N ﬁ"%\é ¥R0TPGES00 5«‘635(;&0&.

Find the generators of the cyclic group G = ({1,2,3,4,5,6},X;)
SEAH F30°30 6 = ({1,2,3,4,5,6), X7) B 2555 S00705708) E50R° 50500

(@)

(b)

(a) ‘

(b)

(@)

(b

SECTION - B
245 - D
Answer ALL questions. Each question carries 10 marks.
&) PFHOL JAErSSven @aiudw. (©H8 (%)% 10 I8, en.
" (Marks : 5 x 10 = 50) '

Prove that a finite semi group G, satisf_\'ing- cancellation laws is a group.
28 DB o8 SD0rTmidn G §"e§3e‘§ DODBTOD Doe30DD FRTPTTA0 @HE0S <Ivdod.

Or

If G is a group and a,b € G, then show that the equatlons ax=b and ya = b have
unique solutions in G.
G 28 D30T 538051) a,b € G ®ond G &° ax = b oBatn ya = b 3DESeTD o Y

Aren EOR ésoemo:i):i) JeHod.

Show- that the necessary and sufficient condition for a non empty complex H of a
group G to be a subgroup of Gisa,b € H = ab™ € H.
DB G B, %J‘f)zséd X)ogg;‘n) H, G 3% &58:500°0730 efhdey G538, oo

DAHJBW a, b € H = ab™! € H & S0°50&.
Or

State and Prove Lagrange's theorem on groups.
SBHeD Sirod DErodsndd (550D, DETDoDIN. |

Prove that a subgroup H of a group G is Normal iff xHx™! ='H,vx € G.
Do G 856 H &55500°5°500 5756708 esé%esg 50"5;2 AoHvHw, Vx € G &

xHx™! = H QE5°D035050.
Or

If G is a group and H is a subgroup of index 2 in G, then prove that H is a normal
subgroup.
G 28 D300esran 2Boo G S° H édssarsrsn. H @y, 50m0% 2 eond G &* H

©8)©02) GINZITIPA @92 DET"DOV[W.
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12.

13.

(@)

(®)

(2)

(b)

State and Prove fundamental theorem of homomorphism of groups.

. DdUESSe DY), DL é.u"o?ocgoémr‘éa (5500 ABIOWOB0.

Or

Let f be a homomorphism from a group G into a group G'. Then prove that f is a_
homomorphism iff Ker f = {e}. )
SR G od ddwordrdwn G B Dé&‘ﬁok’)&)&?ﬁ BoR DA0EI°HE, @355

D080 < Kerf={e} DET"D0WOB0.

State and prove Cayley’s theorem.
Zond DerodEny (390D DETDOIIW.

Or

Prove that every infinite cyclic group is isomorphic to Z, the additive group ‘of
integers. .
D e9508 “:)Lgoja BHBTPTPED ©0VT® (Z, +) DE80TPE005 e‘ﬁ)oécﬁo":)é S0EODD BNk,
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