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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Fourth Semester
Mathematics — Core
ABSTRACT ALGEBRA —1
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.
Choose the correct answer.
1. (Zg, @) ererin GH0SS D, 2 miliLy 3-ar euflens
(=) 2 (<) 4

(@) 6 (F) 8
The order of the element 3 in (Z;, ®) is

(@ 2 (b) 4
(0 6 d 8



SpaimaaraIn il gl @b ?

(21) (Zg, 0) (=) (Z7, ©)
@) (Z,-{0}, o) (%) (Zs—1{0} o)
Which one of the following is a group?

@ (Z, o) ®  (Z;, 0)

© (Z,-{0} o) @ (Z-{0} 0

(Z5, @) aremm  @osHer Gpunsdlsafler  seanrid

(=) {1,234} (=) {L3,6 9
@ {5 7,11} (m) 12,3,5,7)
The set of generators of the group (Z,, ®) is

@ {1,234} b {1,369}

© {5,711} @ 1{2,3,5,7}

@ (Zg, ®)-a1 arl elrgan (2)-6 odar
o piiiysaflern erementsans

(=) 1 (=) 18

@) 9 (®) 5
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Number of elements in the cyclic subgroup <2> of
(Z,4, ®) is

(@ 1 (b) 18

© 9 (d 5

Zg/(5) een  assspeesdar e piysedan
cTasTewt Sen

(=) 3 (=) 5

@ 15 (m) 20

The number of elements in the quotient group
Zeo/(5) is

(@ 3 (b) 5

© 15 (d 20

1 2 3
0{=(3 ) 2] ereTgl e(h eufleng LIHOD  ererfled

ot CTGITLIG

12 3 1 2 3
(<) 131 o () 15 3
12 3 12 3
@ 1, 5 3 ™ 13 2 1
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1 2 3) . . .
If 0(:[ J is a permutation then o™ is

31 2
12 3 12 3
S I I P
12 3 12 3
© (1 2 3} @ (3 2 1}

Gereu(meuameLDHied eTgl GUEETID HDDTHI ?

(@) Z,+ ) (=) (@ +,)

@) (Z,.0,0) () (Z,.®,0)

Which one of the following is not a ring?

@ @,+) b)) @Q+-)

© (£,,0,9) @ (Z,,9,9)

Z  eratm  euenerwgded (n) erenug e WBSUGLH
SHSH e <

(SH) N @@h L& eresr (S}) N gh L& eremt
(@) n#2 (F) n>13
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10.

In the ring Z, (n) is a maximal ideal &

(a) nis a prime number

(b) nis a composite number
) n#2

d n>13

f:C— € aamp snjy f(z2)=2 eer euanyumssts
LOEDg erafed f-em o s

(<) ¢ (<) {0}

@ U () i}

Let f: C — € be defined by f(z)=Zz. Then kerf is

(@ ¢ ® {0}
© {i} @ i)

Q-6 Foysefler Ljeld
(o) @ (=) N

(@) Z (m)  ggfdma
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11.

Field of quotients of is Q is

(a)
(©

Q (b) N

4 (d) None

PART B — (5 X 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(=)

G earugy  @Qrier  eamailEmsueanw
o pUiYsmeTs  Osmam @ (Phem  (G6Om
crafled GppsUL b aflens 2 2w e
2 piCugyb G-ulled Q&G erar Hlmia|s.

If G is a finite group with even number of
elements then prove that G contains atleast

one element of order 2.

Or

H wpmibd K eemuer G eerp  @Goddler
o I gongedr eaild HNK erarug G-wles

o I Ga erer HlemLal.

If H and K are subgroups of a group G then
prove that H N K 1is also a subgroup of G.
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12.

13.

(1)

()

QUL GFHMS eITUm. @I Ul L (G0 Sen
2 LGOI UL LG erar Flmieys.

Define a cyclic group. Prove that a subgroup
of a cyclic group is cyclic.

Or
glefdar Cappsms awdl Hnels.

State and prove Euler’s theorem.

TBSEeUTH (WlgemT el L @Gpbd (Z , +)eremm

GSDSFILET FIO QUL 2 LWl eTar Hlmieys.

Prove that any infinite cyclic group is

isomorphic to (Z , +).

Or

N aerugy G erem @Gegdlen Crprenn 2 I @Geib
arafléd G/N g @b eTans &1l (hs.

Let N be a normal subgroup of a group G.
Show that G/N is a group.
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14.

(=) R g auamerwid, a, be R eraflé

G 0.a=a0=0

i) a(-b)=(-a)p=—(ad)

(i) (-a)-b)=ab

(iv) a.lb-c)=ab-ac ear Hyeys.

Let R be a ring and a, be R . Prove that
G 0.a=a0=0

i) a(-b)=(-a)p=—(ad)

(iii) (~a)-b)=ab

(iv) a.(b-c)=ab-ac.

Or

(<) R erevugl swall o miiyenrw @ uflorhm

cueETWID  eTes. @SS P ousm
smsHwe  erarpred  wIECL  R/P e
QsmELLs seTid erem Hlenal.

Let R be a commutative ring with identity

and P be an ideal of R. Prove that P is a

prime ideal iff R/P is an integral domain.
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15.

16.

()

()

R owpmd R eremuer  eueneruild  6Teus.
f:R—>R CTGTLIZI LGOI  GTens.
ker f ={0} eremmred OGO [ @ @amES
QRETmIET FiL| eTan Hlmie|s.

Let R and R' be rings and f:R— R' be a
homomorphism. Prove that ker f ={0} iff f is

one-one
Or

Rlx] @@ QgT@LiL searb eeamréd I (HGCL R

2 AsTEIL saTb G crar Hlenid.

Prove that R[x] is an integral domain < R is

an integral domain.

PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

G erain Gsder 2 mriyser ‘a’ and ‘b’ eraflé
Epsam_cupen Hlmies.

() a-ar wflews = a ' -ar awfens

() a-ar uflens = b lab - auflens

(111)) ab-er euflens = ba-anm cuflens
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17.

If ‘@’ and ‘b’ are elements of a group G then
prove the following :

(i) Order of a = Order of a™

(i) Order of @ = Order of b™'ab
(1i1) Order of ab = Order of ba

Or
G ey @osHer Q@ 2l Gomsafler
Cemiysantd e 2 L @b erarmrd® WL HGw
atn HEDTETHEr 2 6 @MHSEGD eTar S (hs.
Show that the union of two subgroups of a

group G is a subgroup iff one is contained in
the other.

R GosHer @)L @amansahisaien Ogm@LiLy
2&GsSlen LTlellenar @b eream Hlmies.
Prove that the collection of all left cosets
forms a partition of the group.

Or
H oppow K eeuar @Gow  G-ar
aueTumssLIUL L GHUELH 2L Gorhsdr erafled
HNnK eewg G-ar  auepumssiul L
SO O 2L @G erar Hlepld.
Let H and K be two subgroups of G of finite

index in G. Prove that H " K 1is a subgroup
of finite index in G.
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18.

()

Qarhssuur L aflooguler Gow G-&& @G
em 2l @ob H aafldr opbs 2 gob H em

Critend o I @Geid eram s (hs.

If a group G has exactly one subgroup H of
given order then show that H is a normal
subgroup of G.

Or
Qawellller Capmseans e Hlmies.
State and prove Cayley’s theorem.
R eerug)  swefl ceaLw g uflbrbm
cuemerwd  eremms.  R-er  smpsdwud M e
B@eueny smsdwed erarpmed wIHCL R/M
@ HeThd ereu [Hlemial.

Let R be a commutative ring with identity.
Prove that an ideal M of R is maximal iff

R/M is a field.

Or
Epsaam_eupan Hme|s.

1)  Z, ererugl e b < 1 (b UST GTeR.

1) e Qsreuyseflar AnliGueay 0 Sjdeag

61 LIST GTEHT.
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20.

(=)

Prove the following :

(1) Z, is afield © nis prime.

(1) The characteristic of an integral
domain is either O or a prime number.

auameaTwnEIS @SS Cuwirer et  Frider

SgliuewL s Cappsmss bl Hine,s.

State and prove the fundamental theorem of
homomorphism for rings.

Or

TpsPaurm AsTELL SaME@SLID @ LSS
LSl&EE (pigu|d erer bHlemial.

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