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THREE YEAR B.A./B.Sc. DEGRER EXAMINATION, DECEMBER 2023/JANUARY 2024.
THIRD SEMESTER

Paper 111 — ABSTRACT ALGEBRA

l
Mathematics |
1
Time : Three hours Maximum : 76 marks "

(No additiona] sheet will be supplied)

SECTION A — (5 x 5 = 25 marks)

Answer any FIVE question. Each question carries 5 marks.
I3 2 BF)05 JrpEvdney Ero00. (98 955 5 Soodo), 0.
1.~ Show that a group G is abelian iff (ab)' =a™'b"'Va, beG.
G DS HHorro eowd (ab)* =a'bVa,beG 5858 So°g) DAHB[ D AEITDOH0ts.

2.  Show that the Cube roots of unity is an abelian group with respect to multiplication.

¥ G300, g Sarreren KeasoeR8 Somofod IDAOHS FHIT0 @ BITD0Bos.

3. If H, and H, are two sub groups of a group G then H, N H, is also a sub group.

H, 0Bt H, 2.8 82057570 G Boo¥), Botd 6 $d0rFen @ond H, N H, Sree 2.8 & Sdorvdro.

4. If H is any subgroup of a group (G,*) and heG . Then prove that heG iff hH = H = Hh. .
St (G,*) &° H Do &5 Soowiro 28w heG. ©@ond heG = hH =H = Hh ©3

DETDOV0G.

5.  Show that every sub group of an abelian group is normal.

IDOONS HHTToS D (58 &5 IR0 BP0 G SRTTR0 BItHod.

6.  Prove that every quotient group of an abelian group is abelian.

DIBICH BRTTH B8] (38 DRy DTN MDA D DETHoBE,

=~

If / is a homomorphism of a group G into a roup G' then the Kernel of f is a normal sub

group of G .

G008 G' [ B8 D083 @ond,

f mgbg@eg 2.8 @PO0 &I DRIT0 @90 DEITDoJ0E.
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15.

s9oearo G dinéll Bt &

prove that homomorphic image of a group is a group

BBHUPTPO GI0E), STIHE (HD0w EIEe $9H0I7IP0 &R AETN0ea

Show that a division ring has no zero devisors.

Dzl HOAVOK BrRgETrasTe) B 8 YrHod.

Prove that every field is an integral Domain.

5O B30 2.8 Jreol (8% e dErdodod.

SECTION B — (5 x 10 = 50 marks)
Answer ALL questions. Each question carries 10 marks.

©R) [HHOH SREII0e0 (05030, (38 58)50 10 H0°80);00.

A finite semigroup G satisfying cancellation laws is a group.

G e 58208 eFSHuriro §EHG Tyairemy Byn) HEROER BrSod.
Or

*h=a+b+2Va, beZ then show that (Z,*) is an abelian group.

) DOOAHS BBoTIDY GRED

If "+ is definedon Z, as a

Z oo DYs0BED " a* b=a+b+2Va,beZ wond (Z,*
Bredot.

Prove that the union of two subgroups of a group G is a subgroup iff one is contained in
another.

3 DTSt 57:33&5;60 &3 BHTERo eedtd es3Bg8 o5, DO%0H80 258

SETE &3 BHTRE S55208 ©9 AETI0V0G.
Or
group are either identical or disjoint.

Prove that any two left{right) cosets of a sub
$000 H0%0S°E0 BT DAT0 &I DEIDoVos.

5 5aTE0 G0k, P BO G (&) DR
If M, N are two normal subgroup of G such that M A N = {e} then show that every element
of M commutes with every element of N.
M,N a8l G @B, Boc 9DO0Y) &) $50T°°0 MAN ={e} wond, M &%), 198 oTre¥o
N &B»¥), L:Q@ 4370 E08" (HOSTEBR0LD SR8

Or
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If H is norm

al subgroup of o
with respect t 2

up G then prove that the set G/H of all cosets of H in G
0 cosets my]

Uplication ig a group.

G S H o ovooy &5 DT ey, HFHDBS HesTTns dowogod G &% H Gy, o)

DETD0BS.
State and prove Fundamenta] theorem of Homomorphism of groups.

QIO DET5% d’mgb RrE0E ?oz:go@vﬁ)& AED0D AEITD0V0A4.

Or

The necessary and sufficient condition for a homomorphism / from a group G onto a group
G' with kernel K to be an isomorphism of G into G’ is that K = {e}

.

386 K & 55050 G 5008 G 28 550798 f 28 5506758 G 3008 G ewand K = fe} esess
T3 DAHR0 @D BIeHod.
Prove that every finite integral domain is a field.

&8 8208 Jroro¥ [$iEo Fo edBos e SrSod.

Or
State and prove cancellation laws on rings.

B00H0S” E7¢INB Talre (59909 dETDoBR0E.
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