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THREE YEAR B.A./B.Sc./B.Sc. DEGREE IN WEB ENABLED
TECHNOLOGIES DEGREE EXAMINATION, JANUARY - 2024
CHOICE BASED CREDIT SYSTEM
THIRD SEMESTER
PART - II : Mathematics
PAPER- III - Abstract Algebra
(Under CBCS New Regulation w.e.f. the academic year 2021-22)

Time : 3 Hours Max. Marks: 75

SECTION-A
DS - (5%5=125)
Answer any FIVE questions. Each question carries equal marks. - ‘$<‘
g% St BETRE

& (BoB TS DB 0td BHED SSerrSsnen (oo, B8 ®

spyt=b"ra ',

1. If(G,.) isagroupand a,b€G, then prove that, (a
=b"*a o 365"330’:50&'

(G.r) 28 DSwesPo SHOAD a,b € G, 008 oJptd (a*b)™

2. Find the order of all elements of the (G={1,—14, —i}, X)

G={1—-1i,—i}, X) S0t ) Sl SEHHO LSS0l

ftwo subgroups of a group is again a subgroup of that group.

3. Provethat intersection 0
3550, @ LSR8 anddrsro wvd ®l

2,8 HBaeso cﬁwégy Bot &K
DED0508.

4. Find all cosets of the subgroup 4Z of the group (Z,%)
(Z,+) $555°5E08, aSHGer0 42 G w5 Hpden TS0,

2. then H is normal subgroup of G

5. Prove that, if the index of the subgroup H of group Gis
Loso, G & ©dwono ©

gm0 G & esddsmesro H T 50GE) 2 00D, & GIJ
K)é}vgaoéo&.

_¢* is an isomorphis, Where G is a group of real

6. Show that f:G— G'defined by JX)
al numbers under multiplication.

numbers under addition and G'is a group of positive re

16— G [(X)=cTe OGDY , [ B ey S @ Arhodod. sl G HoseRo

Cg)%g TR KoggeD LDAS Hdwesro B G, Keaddo )y 55 RN Dogyed EOAD
H0oes50.

1-3-112-R20 (1) [P.T.O.
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If f=(2345876),¢=(41567328)
N ¥
(o) '=g !

F=02345876),g=(41567328)> SEcd B0en wond, i)
SrHod.

are cyclic Permutations, then show that

—g '

8. Prove that every Boolean ring is an abelian.
APDEHS HeoHho IVHoDHo e JEroPod.,

SECTION -B

AL - B
Answer All questions. Each question carries equal marks. (5x10=50)
o) BHED DKL ([FFebHod, ©8 36 SoeEen HimdSm.

9. a Provethat,inagroup (G
solution in G,

R0 (GH & 4, b ¢ G og TX=b $B  y*a=b wSres G & RS
PETD S0ty w2 VE0E08,

*)fora, b € G the equations a*X=p gnd Y*a=b have unique

b)  Show that set G of all positive rational numbers forms an abelian

group under the
composition * defined by a*p =

% fora,beG

@S eRa8oh Somen SORS 08 G * 6 aheg ot gojp 2 ool

G DAScHo 9 QE0B08,

10. a) LetHbeanon empty subset of a fi

nite group G. Prove that if a.beHimplies abe H |
then Hisa subgroup of G,

abeH = abe H @cﬁ)eg QGore, HOMWS koo G & H =,
008, ©HPH H, G & 5080 o) NEPR0[08,

(OR/Bwv)

S &R0 TR aBHDB

b)  Stateand prove Lagrange’s theorem for groups.
JdrsPe Brrod TOTRY) TR, AETF0B08.
1-3-112-R20‘
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I, o Prove iy
ove that, any two lopy COsets of

“ }i R L i '|Sl i Yalal %)
S ORORRINGO . R e { llu',mupnn, cither digjoiy ridentical
N » W3 RN B Iy vk wdentical.
VOPDOSOR, - Sl Y Vol IDihey v

s
o s 5o -y o
wolBePG) Gty DHEies €57)
v (4

(OR/&ty)
o a hommnomhism. Then prove
U N AN Dotegs
DV eond, P

) fe) =e Where ¢

b) Let _f.:(,‘.,‘("'bc

and ¢' gre; ORI
sy nd e’ ape identities in G ang G'respectively.
7T B e 8808 ¢ey e G

11) _/‘(a’“‘)z{f(a)}"'forallaEG
8 acga f(a")z{f(a)}"

DBy G'6* i dremen.

12. a) S;::: and prove Cayley theorem for group
Q07esss 2
© Sawd VIROTRY) TR, QEP0B0R.

(OR/Bwr)
b)  Provethat, every subgroup of cyclic group is cyclic
S B o) 8 5550 Hlho e Mrdotod.

13. a) Provethat, every finite integral domain is a field.
58 H08 Frgro¥ (B0 S0 © 5r2o508.

(OR/8w)
b)  Prove that the set of all real numbers is a field with usual addition and usual
multiplication.
TPRS Doggen EOAS Jd Srdwren Hososo 500 Ko s S0 ©
QBP0L0&.
1-3-112-R20 @)
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[Total No. of Pages : 3
THREE YEAR B.A./B.Sc. ' DEGREE EXAMINATION, APRIL -2021
CHOICE BASED CREDIT SYSTEM
THIRD SEMESTER
PART - II : MATHEMATICS

T Paper - L : ABSTRACT ALGEBRA
(w.ef. 2016-17) '
Time : 3 Hours Max. Marks : 75
SECTION-A
Dgrrsn — @
Answer any Five of the followin g. Each question carries 5 marks.
DI° o tf)é’&e)é) GHETeEPRoR0ED E:Pdﬁnén @J@ tﬁ@é} 5 Sro8ne. (5><5=25)

1. Prové that the set G of rational numbers other than 1, with operations @ such that
aq b=a+b-ab for a,be G isan abelian group-
G &35 1 5250w AODS O st Bomgw BB a,be G eavd a@b=a+b-ab JDOHS
5005380 7o

2. LetGbeagroup for a,be G prove that (ab)” =bta.
G 2.8 J&ess o808 a,beG B (aby =b"a” DETROEDD.

3. IfHandKare two subgroups ofa group G, then prove that HK isa sﬁbgroup at G iff HK=KH.
o Gisoesin G &° H, K e ssarEroond, HKEE 5 e SO0 S
o5 DD HK=KH &3 Sr808.

4. IfHisany subgroup of a group G, and h e G, thenprove that s e H iff nhH=H=Hh.
g (6,7 & H DFT SSHBED £B050 heG @RS, P
heH o hH=H="1h QEFHOID.

5. Provethe intersection of any two normal subgroups ofagroupisa normal subgroup-

2.8 ‘:Géaro“:"é»és Boh oo 65’3«6@@%&5;&» 2,8 @0 ASBeseD @ SrHob.
]
1-3-112 (1) [P.T.O\
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5 . o . - e
Prowe that every homomorphic image of an abelian group ts abehian.
5 . S loms ALY fw » X AN £ Lam ol Fam 7%
a8 DRGNS oot &8 t.{w:a\s;v Rofondin o Ihah Ror=kin ejdod
[ < §
oy
= W=dolel
> 31 4 § & 7 &)
b b B aidbecs. £ .":~ 2 :b:\~ \vtsr\ :
-° iﬂ‘f‘:&:‘-\t-‘:} Q4 £ ~ . ‘T 3 I % 7 ~~‘\E§- 137:\ < QTUCe 2{
L5 . S S t Q :
w
1 2343567 8) aa
ety f= : 2, Qe Botod SRV
S F=ly 2 2 1 4 & - o) o 300G woS g 0
o= 2 3 51 &4 6 8 7 <
- AN
e
Sodol
> e > = < & o Ty
£ Prove a Cycdic group of order nhas g(x) gencrators.
- XD DAL N Bl 4 a3 Srestoroiron o0l
.\.'&.fl‘@ ST I ‘35\.- el el allonios (D([‘) RS TFOSOOL S
- ,
SECTION-B
- L S
ST - D

£300 5 5% St g-@...:.: -; Cgs., 10 a’rée;;:.
2}  Provethat 2 finite ssmigroup G satisfying cancellation laws is a group
23 00 sTNETD G & F558 20hSred T80DS ST eHHoR Iedal
(ORBz)
b) Prove that the st of o roots of under. under multiplicatioin form a finite group.

10.

b)

1-3-112

-
I=Ecdl

The necessary and sufficient condition for a
subgroupofGisa.bes H>abeH.

£ e — o
BT GEF NS é‘_t\ .G

2SS g bcsH>abeH.

(ORB)
Stzte and prove Lagrange's theorem.
£33 @:a-’\o

S D ArBothin.

oo hgos:

<
gy

= .
=5 Qe a8
= 3 )

2 s

208 AT @

finite complex H of a group Gto be a

If G is a group and H is a subgroup of index 2 in G then prove that H is a Normal

subgroup of G
G a8 S5rFsn ok G & Headks
e@aoaw“ € A&Fow.

(ORfém)

N
ST

)

S H Q%) 3008 2 vovd G S H

<
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12.

13.

b)

b)

b)

IfM and N are normal subgroups of a group G and if A7 -\ N ~ (¢}, then prove that
every element of M commutes with cvery element of N,

M,N e» S8y G ) oo aHdGBTESFon, M AN = fe}
(B8Sressn N 689 (08 Srosiing® DIsHAH §oyR) FBiotsd LrHob.

State and prove fundamenta] theorem of homomorphism of groups.

DIos58e cﬁ:ﬁ& DD BrHae a"nJveJ?omgoééné) E.’Jzéz‘,')o{’.) ABFHOLHEM.
(OR/Bow)

ne homomorphism and Isomorphism between two groups. If f:G->G s
0
€y -

-, s
wond M &)

Defi
homomorphism then show that fis Isomorphism iff ker / =

JHEPBS 585w HOFETH S AEDoBoB. f:G—> G JHsrHSons f Bex,
ErPOSEER8  Ker f = (¢} w0536 GBS, HoRHAHBHED © SrLos.

‘State and prove cayley’s theorem.

Sawd RITOEKDD (H5D0D DrBoDHiw,
(OR/8uw)

Define permulation group, show that every permutation can be uniquely expressed as

a product of disjoint cycles.
(B8 D5 D008, (08 BFxooRy Dosng e ogorr [TahSH ©

eHo.
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THREE YEAR B.A./B.Sc. DEGREE EXAMINATION, OCTOBER/NOVE,\'IBE 22019

CHOICE BASED CREDIT SYSTEM

THIRD SEMESTER
Part II — Mathematics

Paper I — ABSTRACT ALGEBRA

(w.e.f. 2016-17)
Max. Marks : 75

Time : 3 hours
SECTION-A
gD -2
Answer any FIVE of the following questioné. Each question carries 5 marks.
D39 i (FFHOH JSErSaen Erausn. (8 (DEHD 5 S77,e0.
(Marks : 5 x 5 = 25)

1. Show that the set Q, of all positive rational numbers, form an abelian group under the

compdsition defined by 'o' such that aob =‘a?b, va,b €R.

&5 esssan sogry S8 Q, P o' I0FAD abeQ, ©aob = 2 e DEOSRED (0+,0)
2, DIJH BRI &) 08, ' '

9 Show thatagroup G, a, b € Gis abelian iff (ab)? = a®b®.

Ssayiin G S a b € G, (ab)? = a%h? & G DIDAD FZ5riin oD SrRHIw.

3. IfH and K are two subgroups ofa group G, then pro{fe that H n Kis also a subgroup of G.
SE Began G & H, K ev ésosorsten eond HNK K0 G 65° SI0SCEEE0 9:3HE00SD
SoehS. '

Prove that ahy.two right cosets of a subgroup of a group are either disjoint or identical.

2.8 GSBRTII0 G0, IPT° GO A SIS Datuszen Sor JITRTR © WY,

Prove that every subgroup of an abelian group is normal.
995500 BETIRED G, (98 SBSIERAD, eDeown R AETDODI.

If f is a homomorphism from a group G into a group G', then prove that Ker f is a

normal Subgroup of G.
SSor5rsn G 08 Slrdsn G 5% f e (Sohsw, Soify FErHE @and, GO0

| Ker f 2.5 @02 &50300°:580 ©)@008R) Q8rd0S06.

[P.T.0.]
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o

10.

11,

: pphic t
Find the regular permentation group isomorp
(B

F . s , 1, J .
) the multiplicative group 11,1 =1

;J%J\&'ﬁ n)woy:)‘)\) wé’ﬁbod

ROER BRURIAD (1,1, 7, —1 ) £ eegtrd® EORS

Find the generators of the cyclic group o=
(9}
S8l B 6 = ({1,2,3,4,5.6},X7) ® IR

(a)

(®)

(a)

®)

@ .

(b)

‘ eoz‘;)e)oea CIISRSUONIVECRY :)&momm)

g ({123456} ,X7)
mé:))ﬁ"mﬁn

'SECTION -B
245 - &
uestion caules lO marks.

Answer ALL questions. Each q
Q) (MK JITErsD Frabosn. (98 (9

(Marks : 5 x 10 = 50)

égé) 10 aiT"Cinw

ation laws is a group.

Prove that a finite semi group G, satlsfymg cancell
28 H8es &8 “);amomp G §°ea;-3e§ DDA OD aaveBOZJé SRRV @@e’mo&ﬁﬁ) S04,

or
If G is a group and a, be G then show that the equatlons ax = b and ya = b have

unique solutions in G.
G 2.8 D300 Bk a,b € 6 ®owd G & ax = b So8afo ya= b BAESETOK & RS

eSTen ¥OR Goerrahd é)%)o&

Show that the necessary and sufﬁc1ent condltlon for a non empty complex H of a

group G to be a subgroup of G is'a,h € H = ab™1€ H.
BBamTE G Gbogy, w7 Bo8sw H, G 5% RS0 ORI esbéesg, SO

Do a,b € H= ab™ 1€H@Dxﬁj°o)0&
' Or

State and Prove Lagrahge's theorem on groups.
Do 6‘LrT°o§ %moé:ﬁ»&b L:J;s::)o:), aex%o‘mm).

Prove that a subgroup H ofa group G is Normal iff xHx~1 = HVYxe(.
D000 G S° H &5880075m50 svéwvxﬁ 8&5%’55 So°s :)Qsm);m V€l &

 xHx™! = H DEH0808w!

: Or
If G is a group and H isa subgroup of index 2 in G then prove that H is a normal

subgroup.

G 28 $3000ran 308 G S H &8935, H QE), 82 2 wond G &° H

. . © 1:3-112
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e ettt A

4,,:

12. @

(®)
13. (@
()

?tatef’tud Prove fundamental theorem of homomorphism of groups-
BB G0, DT BT OREEBBND (550D DETHOTDL-

Or

group G'. Then prove that fisa

<ohTeS, O

Let f be a homomorphism from a group G into a
homomorphism iff Ker f ={e}.
DTS G 0od  ddorgEn G

H08IeHes < Kerf={e} DBIT=DOR0DN0.

:Oésbo‘;)m&:) &o@ﬂg D

State and prove Cayley’s theorem.
gop%) aw“oé:)oo;éa 55D0D DETDOBBN. -

. Or
5 jsomorphic to Z the additive group of

integers. £33 ,;55%)0&
5 @goé 3 an v soxe (1) SaTErEND HOPrDe =

Prove that evely mflmte cyclic group i

I R

1-3-112:
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THREE YEAR B.A./B.Sc. DEGREE EXAMINATION — OCTOBER/NOVEMBER 2018
CHOICE BASED CREDIT SYSTEM
THIRD SEMESTER |
Part II - Mathematics
Paper I — ABSTRACT ALGEBRA

(w.e.f. 2016-17)
Max. Marks : 75

Time : 3 hours
" SECTION-1

A |

. Anéwer any FIVE of th_e »followi.ng questions.
O3 2o Lb%(pé’o RDBTGEEROH EROiB0. '
_ - (Marks : 5 >< 5 ='?;5) '
 1. If G is a group and a. be G then show that the equation ax = b and ya =b have unique

solution in G. ‘ : : A
G e S50550S® a, be G ofdey ax=>b 08k ya b 0% G & DIE i8S oL

BIrS0G.

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

(z X;) 02058 900D fo:wm;m & :moo&

If H is sub-group of g’roﬁp G then show that H H

S8apsran G S° H eSssororioond H 1o [ 9 307006
Define co-sets. If H 1s sub-group of gloup G and abeG then show that

Ha = Hb<:>ab eH. .
qgao;so& SRarrsn. G & H asssorismn 20800 abeG ©ond

: ?Cva’réméwxb D
Ha=Hb < ab™' e H o9 37508, ' : .
' ' g [P.T.0.]
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pelint grovup in Normal. Fpoans”s
{ an ab® :
ory sub-grov? ) fuks 4 FOT HEPOOR
) Define Normal sub-group. Show that every L L el ASnnaTrel a1 O
) v PR TR Ry awofy ¢
EPOON IR v‘U(‘j\q“m)ih(\tﬁ. aoRuah Al
ASBRUTRLO W, ¥
ok \ then ahow that /(’) = ¢’ and
\ N a ()]‘])Ilil‘“" Bk
6 Let GG be two group and [iG->G 180 homom
f‘(l;”’l)‘:- [f((ﬂj 1 oeeQG el ae Ga. 4 /((,) A 58652
3 EF OJJ“ H
3 ™ § vem(\i’vl‘j& e"
GG e Dot Sardfes doBa [0 G
flat)=[f@]", eeGeeC acC e B0,
7. S.how that every cyclic group is abelian.
59 DA FRUEEL HITAD HIWETROR Ssod.
: HY)ig ermutations:
S Define odd and even permutation. Show that (165 2) is an odd p .
, 506,
52 BBk 56 [Fnore dggoosod. (165 ) B R0 BTV
B
SECTION -1I
f 288 -1
Answer any FiVE of the following.
D0 Do (3o SRTEEERR [FPAI0K0.
(Marks : 5 x 10= 50)
9. (a) If G=Q-{1} and 0" defined on G as acb=a+b-ab then show that (G,°) is an
abelian group. | : |
G =Q-{1} 08w ‘0% G gob=a+b-ab r o55RY (G,o) 2DAD FITTHO
JIH06.
‘ Or
b)) G= {a+ b2/ abe Q} show that (G! +) is an abelian group.
G=fa+bv2/a,be Q] ervsey (G, +) 900D SHTED B0l
1-3-112
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10.

11.

12.

(2)

(b)

(a)

(b)

(@

(b)

Al
Show that the union of lwo

sub-groupe . ;
subset of another, Broups of group G is alao a sub-group iff one is

PRI (3 B0, Bosy mu
S 00 GSSHTTe 2\3'&53‘3,'&5}(::5)3) AIFHIFIS sroesds. aEe)

WEETDE &BHS e} :
8 &3O ©HH08 W WSBGE Bongs DUSHHB ©d HrDos,

Or

State and prove Lagrange’s theorem for finite group.
0208 HarFolH Byrod REROERRY DEIHOH DETD0B0E.
A G e

rove that gubg@up H of a group G is normal sub-group iff product of two right
cosets of Hin G is again a right cost of Hin G.
SR G S @SS H 0mss egeon assarrsn sieeg, G 69 H
ABwE); Both HA BITHNBLe ORHN NG JTING eHBood OB esgs SO
RODRZN @9 BIHod.

Or

If G'is a group and H is sub-group of Index 2 in G then show that H is a normal
sub-group. S

DB G S H 9025098 [3oe9¥ 2 9% ESH0TPTRE0 @008 H 0920002 G580

@9 JIPHoA.

‘Define Kernel of homomorphism. If f:G —G' is homomorphism then show that

Ker f is normal sub-group of G.
DREIDT® TGV dYsdoR0G. f:G— G SRR wond Ker [ o038 G &°
e9p©02) SHIRATZTH00 @R VIS0

Or ’
Define homomorphism .and Isomorphism between two groups. If f:G—->G" 1s

homomorphism then show that fis Isomorphism iff Ker f = {e}.
Saotrstes  S0B0%y  Boogroess RYR0B08. 1G>G SRETBBecd
f éo@;d)’%ée)o s":écz"{o_g Ker f = {e} SR OINTA) 8&’)7355, So°gR DOHIH0 B Joeod.

CE Scanned with OKEN Scanner
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n can be uniquely expressed

utatio
13.  (a) Define permutation group, show that every pgrln ‘

of a product of disjoint angles. 552y @R 5750 a
d ;‘Jo .
(5000 50755 Dii5D0508. (50 (S:0R) DA BEe OZOT L
, ~ Or :
(b) Define cyclic group. Show that a group of prim

S S50 DEP0B0E. (ST BENS Ko BRI D

e order is cyclic.

Eos0R BIH0G.
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THREE YEAR B.A./B.SC. DEGREE EXAMINATION, DECEMBER 2017
CHOICE BASED CREDIT SYSTEM
THIRD SEMESTER
PART - Il : MATHEMATICS
PAPER - I : ABSTRACT ALGEBRA
(Wee.£, 2016-17)

T.rme:?aHours : R D | Méx. Marks : 75

SECTION- A
?ogs -2
Answer any Five of the following:
& L_%é&) D3 @t @J%&Dé .é:ﬁwﬁézﬁww %0,
g 1 Show that a finite semi-group G Satisﬁeé éancellation laws in a group (5)

26 BODE OTSETIED 58 SsT0ire 82567 @b Sty goRirSel.

9. Ifois defined on z, of aob=a 1b-3 then show that (z, 0) in an abelian group. 3

2,3 ‘0 2, =a-+b -3 SEID (2,0) B S eH%0sD SrHob.

3.  Show that a finite non-empty complex H of a group G is a sub-group of G iff
abeH=ab" eH- (5)
Sgomisn G & 5008 388 s0%98) H 0538 aS35ordeon sS5E08

 abeH = ab" e HOWSB s4E, SRS O Srdol.

1-3-112 (1) * [PTO.
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oD | , "HY=3H Bt
dnoiSqus e st Y H 18yl Moys uayy H dnoid e jo sdnoi3qns om) are I pue {4 JI

4O |
o @ axaeroe Rhag ‘She QRO GRED

SO0, P52 THIRS CRECTOTY AL CLLR050 Roo T § dpgay

(o1) | I3Yjoue Jo
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2 dry lTotal No 3
),." B Orl ages 3
2015

THREE YEAR B.A_/B.Sc. DEGREE EXAMINATION, MARCH/APRIL -2
SECOND YEARE K AMINATION
Part 11 - Mdthcmatncs il
Paper 11 - ABSTRACT ALGEBRA AND REAL ANALYSIS

(w.e.f. Academic year 2010 - 2011)
| Max. Marks : 106

Time : 3 Hours
unit.

Answer any-Ten question
Each questions carries 10 marks

(Marks: 10x10 = 100)
& 28 (D% JoBER Spee 98 PHH I

s, choosing atleast One from each

NSOV oS

59 afworoes o
5O HHDH 10 3580
Unit - 1
, (Gfoups, Sub - Groups and Cosets)
1. IfH and K are two subgroups of a group G, then prove that HK is a subgroup of G iff
HK=KH : : o .
L& s5r0 G H, Keo asosmrioond HKere GE™ aRdiorero SIBIG) @SEE
DORDODB0ED HK=KH. |
2.  Prove that the set of ' roots of unity under multiplication forms a finite abelian group
] &g, nS Sarere Hood oSS0 Sy 5 w8 DB Qaaé)obs DIATTPO 9:5)TBOOED
A SLS)INY
3. Stateand pl'éve Lagranges Theorem on groups
ssrte] Bl HIoSSHR AP0 DETFHOBID
4. IfHisa subgroup of Group G, for a,be G Prove that the relationa = b (mod H) 1s an
equivalance relation
S50 GS° a,be G,a = b (3o H) @?S 50000 2.8 ooy (ooa)ocﬁo 99 DEFVOLSD
Unit - II
(Normél subgroups, Homomorphism, Peérmutation and cyclic groups)
5. Prove that every finite group is Isomorphic to a permutation group
B 502065 DEPLESD HARS BSUPTH0E” SOEIHE EYE0e00e0 SIS
g ' | w0 [P.T.0.]
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(a)

(b)

Define cosets of 1. @
QOUPRAD DEGIBHRD [Fraod.

State and prove the Lagrange’s theorem for finite groups. )
BT DETOBIN DEGD0D DEFDOREN.

UNIT - 11 ‘ |
ation and Cyclic groups)

(Normal Sub-groups, Homomorphism, Permut
(2)

(a)

(b)

Define normal subgroup.

BPO02) EITBUTEHD DUGHIH0 a0
] cosets of H in G with

If H is a normal subgroup of G. Prove that the set 7{— of al
(8

respect to coset multiplication is a group.
(G, ©)  H 28 epoon &S555orrsn G &0 H B, 53’?3)&30 Y

G MLV
AT KIea5°8500) q)% 2.8 SB0ToTeH0 @99 KIrHok. ;
(10)

State and prove Fundamental theorem on Homomorphism of groups.

RJ0T°TPe A0E); SREIE Sarce eroBBn dET0D QET*HOBI[W.

(a)

(b)

(a)

(b)

Find the regular permutation group isomorphic to the multiplicative group
. (5)

{1,-1,5~i}. ‘

Ro£ad D905 {1, 1,4, —1 | & Soog E75 KORD (590 A58 DR 8808908

Examine whether the permutation is even or odd AT I S .(5)
254361798

(808 (S50 HBET, BIBT dFowoDod.

123456789
2543617898

Define cyclic group.
SEAD FRUTTED DYGSHHN EraHod.
(8)

Prove that the order of a cyclic group is equal to the order of its generator.
2.8 HEAD TZ0TTH0 BENS TR BE 20880 SO SETERMKBR 09 BrSod

o 136
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PPy
IS
L

e UNIT - 111
ings, Ideals and Homomorphism of Rings)

ary addition and

9.  Prove that Q[ﬁ]
milltipiicaﬁon of num{bers, / i } is a field with respect to ordin
Q[+2 |={a+b42/a (10)
G»beQ}ﬁm@ $502%0 T8 D
s 889 D05 s - <50 5B g
ETH0¥04. A 050%, 6T éﬁ)%é 2000 V@@Oda

10. (a) Define characteristic of a ring.
Soato G, B DS EraPos.
&

al domain is either a prime or Z€ro.

(b) Prove that characteristic of an integr
8rD090G.

Jrepos (330 By, erEEREo Ceey S0z 50 BE MR 50 D008 & R

mutative ring ‘R’ with unity is maximal if and only if the

11. Prove that an ideal U of a com
quotient ring -g is a field. (10)
B Doeso Ko 995005 HOAHIN R & U wd e880 %5300 oGR8 B30 SO,
D00 DY DO _(]]i B0 e)Bo0B O B0,

12. State and prove the fundamental theorem of homomorphism o1 Rings. (10)
S0 Bk, PRETST® T NETOBI DYGD0D DETHOWINY-

‘ UNIT -1V
(Continuity and Infinite Series)

13. State and prove Cauchy’s nt root test. (10)
g9, % $07°050%, 280D DETDOBID-

! (10)

14, Test for convergence Z (\ln“ +1- Jn' - 1).

n=l
: o -
sttt $88050C 3 («/M T1-n -1).
n=1
. i 1 . bl. (10)
15 K f: [a,b] R is continuous on [a, bl Prove that fis pounded on [a, b]
_, Rgdooso [a, 0] & 022y2R8 [ p] &° f SB0GO:
136
(p.T.0]

f:[a,b]
3
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16.

18.

195

20.

T TSRS S————

N
\

sin(@+ )x+8inx o g f(x)=C for x=0, and

Let f:R - R be such that f(x) -

e IM.Z)% =3 i hich the function is
for x > 0. Determine the values of a,b,¢ for which t ot 8

/(\) =
ba¥?
continuous at x = 0. (10)
f WY Y
~_ sin{a+1x +si ( +bx2)/’~x .
H2)= 31 smx; x<0, f(x)=C, x=0 208asn f(x)= i L , x>0
@‘5595@&%3 SR> R 3:5%&. x=0 o“)g (D003 @990 sHeR8 a,b,c 2090
dowobod. |
UNIT -V
(Differentiation and Riemann Integration)
e]/x s e—l/x ' ~
If f(x)=x|————|if x#0 and f(0)=0, show that f is not derivable at‘0’.  (10)
e’ +e” st :
s el/x _e~1/x )
f(x)=x TR e S08an  f(0)=0 @Foabo 0 Dg f edfodabo 5ER
B e i

DETH0BH0E. e
(10)

State and prove Cauchy’s mean value theorem.

SR B0ggHy Darrey f’oagoéo DED0D DETDoDOE.

Shbw that a bounded function f:[a,b] - R is Riemann integrable on [a, b] if for €>0
there exists a partition of Pof [a, b] such that 0 <U(p, N-L(p,f)<e. (10)

( f:[a,b]> R 5824 (Sooko [a, b] o B S5rEeRAD0 SEHERS eEsEs Song dAEno

(58 £ > 0% exoiHeson 0< Up,f)-L(p.f) <€ eadSaegma‘g Pe 9[a, b] ézgéggéo.
v . : b b b

If f,g ¢ R[a, b], then prove that f+geRla, b] and J- (f+8)x) = j f(x)dx + Ig(x)dx.
; a a a (10)

: b b b
1oc ot wond frgeRlab] B j (f+8)x) = j fx)dx + j g(x)dx ©9

BrSos.
- g9 ul
AR L
e 4(){ cglyaT 136
A
lfy éo[)
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bt Y

THREE YE 3 3
EE YEAR B.A./B.Sc. DEGREE EXAMINATION — MARCH/APRIL 2012
SECOND YEAR EXAMINATION
Part II — Mathematics

Paper I — ABSTRACT ALGEBRA AND REAL ANALYSIS

(With effect from the academic year 2009-2010)
Max. Marks : 100

Time : 3 hours
SECTION -A

K°D) - 2
Answer any SIX questions. Each question carries 6 marks.

208 TS’ es80 (FROE TN o008, (58 (G 6 S

(Marks : 6 x 6= 36)
wo elements which commute. Then show that ™' and p~! also

In a group G if d,b are t
2300 T3 95 Bren 00 S 2

commute.

G &5 550570 BB
503 e300 B350

Prove that the interseétion of t
oo B0EY; Botk &550057°0
ite cyclic group has exactly
02 BoG BotD) ZE HIOST

S° @, b &P DTVST cﬁp)ééoéé TR

wo subgroups 1s also a sub-group.
Besdo e &59500509 Jred06.

two generators.

R e 9O
o) &083°0D 3506

Prove that an infin
o essBB HEAD TR

4. Givean example of :
(a) Amnon commutative ring with unity.

(b) An integral domain which is not & field.
(0 A division ring which is not & field.

Bo8 708 25 ATEEaRRDY:

(a) BB Sareeian Ao @;fooééoéd He 00

(b) FR05 9zK HedDo

© EB0 8 HrTos F[ALISVER
(P.T.0]
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10.

g y at j‘Hl-’”'O‘
If'in a ring By a®=a, VaeR then prove that ¢

8 45339,
& DEI*20)
R e S0c%06* vae p & a’=q, wowd a+a=0 o

2
n

Test the convergence of g el
37

n-
Di g O, eDmBR0 5680550,

2 &,
5—2— if 0<x<1 and f(x)=2x —2:c-1~E if

Discuss the continuity of the function f (x)= 9

l<x<2 gt x=1.

' « =2x%-2x+=
O0<x<1 wansge f(x):% 20005 1<x<2 @ondHE  f(x) 2

PegP0Sads Shoato Gwy, esgygsie ¥ =1 3¢5 S80I,
Find the interval in which f(x)=2x"-15x% +36x+1 is increasing or decreasing. Find

also the stationery points.

fx)=22% ~15x2 + 365 41 OR) (FROAD0S® D eoBB0S® e35°Ireiarr, @96 THAT KR oo

étﬁ 2OCOYVR EoR"050).

Find the upper and lower Riemann sums of f(x)=sinx on [0, z] for the partition

P={o,§%,n}

P=(0%, 23—” 7h 203 Gy [0,7] B Fl)=sinx @08, 305 Br65 B35S Ansem

ER0R 0500,

1
Show that j L

o
o L 4

1
j 1 5 dx =2~ 9 JI°H08.
01+x' 4
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11.

12.

13.

14.

15.

208 70 908 (58 afarReS 08 B FROR A5 D

SECTION - B
NES - D

Answer any EIGHT of the following, choosing TWO from each Unit.

Each question carries 8 marks.
208 [550% FTWD o0&

58 9% 8 H3°B0),e0.
(Marks : 8 x 8 = 64)
UNIT-1

group with respect to the addition.

Show that the set G = {a +by2/a, be Q}isa
{a+ 52, b < Q) i 928 BTN o S0

STl 69%5 G

Let H and K be two subgroups of a group G. Then HK is a subgroup of G iff HK = KH .
LoroErto SRERS EREIS So°gD,

H, K eo, & PSSR SRS ESHR0T°Ie) 0N HK 28 &33

oo HK = KH e BI°H06.

right (left) cosets of a sub-group are either identical or disjoint.

Prove that any two
0c £>& (ee) Y QTN DT

2, EDDHITIDD &Bo¥); 0 ey BT® DOV O A3eH06.

Prove that every group of prime order is cyclic.

2,8 DHITOTPAD 33008); HEHD

B Hoay eowd 08 %8000 BIHOG.

UNIT - 11

beZ isa left ideal but

| ) a O
e that the set of all 2 x 2 matrices of the form [b 0}, for a,

he ring R of all 9 x 2 matrices.

Prov

not a right ideal of t
0
(15, +) STE o058 U = {(Z O)/a, be Z} A

BI°5006.
3 136
(p.T.0.]

HAAHS @on 06 HE0S 5B
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16.

18.

19;

20.

-
ffff

a field.

If Pj S i
Pis a prime, show that the ring of integers mod p 18

Pay¥ @U"&{‘S :60335 OS (Z,,‘h) oY 3\@‘953"0 ;’Uv;_’)o&.
mber.

Prove that an ideal in Z is a maximal if it is generated by 2 prime ¥
08 esd5sg Soeg0 DOR0 es

TZOE S00R% Z & wdO M BB 0fksss pdo0S 5

S 50@53 23080 M JIrHod.

Prove that any integral domain can be embedded in a field.

B Jrgo (58777 2.8 FBos® aucysityy @ SIH06.

UNIT - II1
Show that the series 1+ — +—— + —- + -+~ converges.
: 2% 8% A . -l e
1" ek 1 4
+ oo @R [BE3 @D BIeH0G.

1 1 1

Test for absolut f the seri 34756 7.8
es or absoiute convergenceo eserles_ 12 34 ‘ 56 78

L_ 1,1 1 on B Gwl), Sorgpsssio 508om0am.

— + —_
10245, 30455576, 17~ 8

Obtain the points of discontinuity of f defined by f (O) =0, f (wc)

-

f(0)=0; O<x<% 56 f(x):.—zl——x, —;-<x<1; f@):

l—x for O<x<l,
9 2

&

S flx)= -g- - x for e—l—_< x <1 and f (1)=1 and name the type of discontinuity.

365 f (x)=S - x D000

> o ‘)

Do | =

f1)=1 e dYga08ED R0 DNIT° DOOYOR SRR TR DY [@FOk0H.
4 136
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19

3
9]

[5)
=1

Prove that ¢ : . .
a function / : [a, 5] = R is uniformly continuous iff f is continuous.
f:la, b= R &3
[ ] ed Foabo QLSS SRR I8 e3P S0 aafsvo f eIRP

S50 89 IS0,

UNIT-1V

Discuss the differentiability of f (¥) =8 ~4 1 0 erel flo)=ux® -3 if1<F<2 and

flx)=3x+uif x22 atx=1i2.

(')=1(.1:2-3x; x22 38 flx)=3x+H "

0<x<l 3§ flx)=5r—4: 1<x<2 3% flx
DiigRoSEN FHAD B0, esKeodahED x=1,2 038 560030
Discuss  the applicability of Lagrange's mean  value theorem  fof
1
fe)=x (1) (x—2)on[0, 5].
8 o inzgoé BB 95°80020-

{o, l] oo fl)=x -DE2) 05D

2

primitive of f. then

b
feR|a. p] and ¢ 1s 2 J flx)dx=9¢ (b)-¢ (a) and show

prove that if
that the function flx)=x [n] is integrable on [0, 2] and :[ x [n]dx =-_§.
feR[a,b] <8050 f 8 SrEogHRD ©oWd T f(x)dx =¢(b)—¢(a) el SoBain
flx)=% [n] o0%0 [ 12 45 7EoR O 379 ([ v [n]dx =% e JH0&
136
(P.T.0]
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ShO\V that lt [l + nz + n'z 4oeee 4 ._1_"_ —3— .
n:—=wln (n+1)3 (n+2)3 8 .

& [l+ n’ Lo 113
nowoln (n+1f  (nezy 8] 8

D AITPIB dETDoBoE.
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