(7 pages) o LT aerup el yeb
S.No. 4216 T _ v ' NSSM 5 - Define sub field.

(For cand.ldates admltted from 2007-2008 onwards) ‘ 8.  aeyugy : 2draemer UJL?J

B.Sc. DEGREE EXAMINATION NOVEMBER 2023.  Define Subring. -

Part III—-—Mathematms Ma;or : o 9. ‘gg"‘g—” G"“"’ﬂ V e a@-v)=au-av Gr@
MODERN ALGEBRA : o ) \\In a vector space V prove that a uw-v)=au-av
Time : Three hours Maximum: }OO marks | 10. V. (F) G.N' ﬁapeuu.nrrsm Snani a@g&

- PART A — (10 x 2 = 20) _ Write the standard basis of V;L (F).
Answer ALL the questions. : ‘ " : ’
- | - o PART B — (5.x 6 = 30)
L fro s cwornup gCsaib @@ gy s5s. -

'Define row matrix. Give an example. A’nswe’r ALL the questions, choosmg either (a) “or ).

2.  auequp - swEST QBTLiy. o ) 1 20
Define symmetric ‘rélation. S 11, (&) AB a;;rgs‘vra;‘ - @ug A=|0 5 3|,

3.  aepup - 2L G ‘ L1 o 915

_ Define subgroup. . S , ‘ B=|2 5 1|.

4.  aequp - GoSHer Ldr(ﬁasrrr'rggd) 3 47

Deﬁne homomorphlsm ofa group ‘ | 1 9
" 5. mmrﬂuml crdwr SITRGD SR 0 ' ‘ : Find AB ifA=[0 5
Define mtegral domain. ‘ ‘ ' 9 1
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T ‘
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= :

6. eeerud R & a0=0a=0 Grasr ﬁ@l.‘ﬂ T : ‘ : B dr

Ilesarmgthenprovethata0-0a=0.. : IR
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13.

(<)

(1)

(<)

(3)

A.B @@ seuhiser eraflé A-B-yb
B - A-u.ub Qe rgemes erew Blepdl.

If A and B are two sets prove that A - B
and B-A are disjoint.

auSaS]u_lsur @mgﬁm GTGI)G\)n’ an..@cug,om normal

e U@t erar Hlemld.

Prove. that every subgroup of an abehan

group is a normal subgroup.

| Or
o G ¥é f:G>G sag f(x)= xt
ereirm QTGS L G|
Carigssdr <G @@ auﬁaﬂu_lm GO eTar
Blemial. :
In a group G, show that f G- G given by

f (x)— RIS an isomorphism G -

abelian.

R iq;@ gwafl epuileLw eueerwud erafld

B & eceor s ecpuyseldar sard

QupEsma Quipsg G erear HepiQ.

If R is a ring with identify. Prove that the
set of all units in R is a group identify.
Prove that the set of all unitsin R isa group

‘under mu1t1phcat10n

Or
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Qewdwrpr
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- 15, ()

() f:R—>R'

o (BIHOL, s peng R, e
e dreuenerwitd  erafled  f(s) pemg f(R) @
2 ¢raueenith -erar Hlepd.

If sis a subring of R, then prove that f(s) is
an ideal of f(R) where f:R - R' is a
homomorp}usm

uflorpy eaemetwd R gm yeb <R é;@i
sfwner #Mw o semrid @cbsmu eran Hlepd..

Prove that a commutative ring R is ﬁeld‘
<R has no proper ideals.

Or
o k Qo @) e Logpry Carema
wpp> degf =n eafles f() &5 k uQeéd
SiflsuLgLons ponsdT 2 @@ ear Gl
If f(t) is a polynomial over a field & éhd
deg f = n, then prove that f(t) has atmost n
roots in k.

GGua;L_rr &m@mmﬂ&aﬂm 7

Qaafifie G

Qe (& samd o eTQauafl eram Flemiq.

" Prove that the intersection of two subspaces

of a vector spaces is a subspace.
Or "
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16.

(<) T:R* > R?,

T (a, b)=(a+ba- b) erai)
mmqu_@wsa;uui_.urd) T Q%mg; Gy
&@mrrm,mm arem Blepal. (
Prove that - T:R? - R? defined byv

- T'(a,b)=(a+b,a~b) is a  linear -
transformatmn ' : ’
PART C — (5 x 10 = 50)
Answer ALL the questions.
8o g equivalence Qg;rn.r’n.;a;aﬂeﬁ

(1)

~

Qmu@asa;m@m @@ equivalence Qg,m_rrq erar

Hemd.

Prove that the ' intersection of = two

equivalence relation is' an equivalence
relation. , '
Or
1 23 111
A=4 0 2], B=|0 5 2 rafled
3'6 7) 317 4
AB.,BA snaws. ’
| 123 11.1)
If A=|4 0 2| and B={0 5 2| find
| 35 17 837 4
ABand BA.
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1T

18. (o)

(-:94)

(<)

()

GwbB 2 pnppsBen euoruumu Gﬁmmﬁw »
a@d fesA.

State and prove the fundamental theorem of

homomorphmm on groups

Or «
@@ﬁﬁ\s’u geir 2 (HLOTHPID ST /equi;valehce
Qg oraw Blemdl. '
Show that isomorphism is an equivalence
relation among groups.

R - euavemuib, I(R,+)g;(r_r, 2 LG eafld
RIT& o(l +a)T +b)= I +ab dmug perprs
QJGIDI)‘UJQ]G’SBSIJULL.@ ol g R ar erar
B, o7 .

If R isa r1ng, I a subgroup of (R, +) then

‘prove that mu1t1phcat1on on R/Igiven by

(I +a)(I +b)=1I +ab is well defined o1 is
an ideal of R. k

A | Or ,,
@qsqgu srem-su;rrémsl.b @@ Lab aer Hapd.

Prove that any finite 1ntegra1 domam is a -

' ﬁeld ; -
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19.

20.

(1)

D -U&IT eTei Grsvﬂa) ZP,GB Q) ) Latb- erem
Bepd- |

- If p is a prime number show that (Z & O)

(<)

&)

is a field. 5

or B
Lidg),  Gareandd ¢Cr  wrdf
5nuavﬁJUU®5§@> Capps@s ) Pipieys.

State and prove unique fabrication theorem
on polynom1als

lL.|G\)|D F & V ag (_qumgj QeudL it Q@Jcsrﬂ

A B GreTLIGT 2 areueflsdr  erefied
dim (A + B)= d1mA + d1mB dim(ANB) -

| ~arem Flemd.

()

If Vis a finite d1mens1ona1 vector space over
a field F and A4, B are subspaces of V then

prove that
dim (A + B) dim A + d1m ‘B — dim (A n B)

Or
o F & V g GausLi Gouaf A, B sigar
2 TQeuafl crafléd A;B AﬁB eren gf,\@tﬁ].

IfVisa vector space over a ﬁeld F and

A, B are subspaces of V then prove that

A+B BI .
A AnB'
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