Reg. No. :

Code No. : 30574 B Sub. Code : SMMA 51

B.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2020.

Fifth Semester
Mathematics — Core
ABSTRACT ALGEBRA — 11
(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. @@ GQas. Qeeall V-wtld Spssar_cubpmer org

sflunans i ?

(@) a0=0VacF
(=) 0wW=0Voveuv
@) aluw)=(a u

(FF) a(u+v)=au+av



Which one of the following is not true in a vector
space V

(@ a0=0VackF

b) Ov=0Vvev

© aw)=(aw)v

d aw+v)=au+av

@m  GeusL Ceuefllded, CeusL safler  sewrd
gl Lepall QUTmISH e

(@) samd () auaanutd

(&) @ () <uSedlwer Galbd

In a vector space, the set of all vectors under
addition is a

(a) field (b) ring

(c) group (d) abelian group

dimA=4, dimB=3 owpgdbdim(A+B)=6
arafler dim(A N B) = ?
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If dim A = 4, dim B = 3 and dim(A + B) = 6 then
dim(A N B) = ?

(@ 1 b) 8

© 4 d 2

V eaayb QeausL  Qeueflsen A wombd B ererue
gCasaib @\ 2 arbleuafiser erenfled

(=) dim A+ dim B < dimV
(<) dim(A + B) < dimV

(@) dim A +dim B > dimV
(7) dim A+ dim B = dimV

If A and B are any two subspaces of a vector
space V then

(2 dimA +dimB < dimV

(b) dim(A + B)<dimV

(¢0) dmA+dimB>dimV

(d dimA+dimB =dimV

T:V > W eanug e g Bleawrdobd erefld
(=) dimV < dimT(V)

(<) dimV = dim 7(V)

(@) dimV > dim T(V)

()  @emeu ggidlerenad
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If T:V — W 1is a linear transformation then
(a) dimV <dim7T(V)

(b) dimV =dim7T(V)

(© dimV >dim7T(V)

(d) None of these

(f.g)=[fO)elt)dt wppo flt)=t-2 aafio
7] =2
7 3
(<=1) 3 (=) =
7 4
(&) 3 (rF) E

If (f,g>=j f(t)glt)dt and f(t)=t—-2 then

I =
@ oz (b)

3
7
© @ %
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1 2 21
0110
0110 eTeTm fewtludler &b
0 00O
(o) 1 (=) 2
&) 3 (FF) 4
1 2 2
The rank of the matrix 0 11
011
0 0O
(@ 1 () 2
(0 3 d 4

1s

o o o =

sOOED O)(HS5EHm I Sjailaw Cs HOSH

2 1.5 3
(=) 3 (<) 9

e

@ |7

SN

4
1
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10.

Choose the matrix for which the inverse exists
2 1.5 3 3
b
(@ [4 3j 0 [2 2)
o 3 1 2
© {10 5} (d) [ j
%5 3 3 4

1 2
A:[?) J erarm  siawiuder SApliwey gwerum®

(=) x*-2x+7=0 (=) x*+2x-5=0
@) x*-2x-5=0 (m) x*-2x+5=0

The characteristics equation of the matrix

1 2
P [
(@ x*-2x+7=0 ® x*+2x-5=0
(¢ x> -2x-5=0 d x*-2x+5=0

1 0
( j erarm <jewtluflenr @ (mLlg @UlgellDd ————

01
(=) x*+y° (=) 2xy
@) **+2xy (m)  (x+y)
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11.

1 0
The quadratic form of the matrix (0 J 1s

(a)
(c)

1

x? + y2 (b) 2xy
x? + 2xy (d) (x + y)2

PART B — (5 x 5 = 25 marks)

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

(=)

A, B eeauer QeusL Qeuafl  V —a
o arQeuaflger  erafls AN B-wuybd Vo oar
2 er@euafl erem Flmeys. AU B eramug V. ooar
o arQeuaflum?

If A and B are subspaces of a vector space
V then prove that A n B is also a subspace
of V.In A U B a subspace of V?

Or

7R LR’ CTGITLIG)

T(a,b) = (2a - 3b, a + 4b) eTeuTy)
auanumissiiul e T e Crllwd o wmuwrHowm
oran Candlés.

If TR, R defined by
T(a,b) = (2a - 3b, a + 4b) then verify
whether T is a linear transformation or not.
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12.

13.

(=)

(=)

S=42-31)001,2), 1,12) erad samd
V3(R) 6 e Sig&santd erem Hlmie,s.

Prove that S = {(2, -3, 1), (0, 1, 2), (1, 1,2)} 1s
a basis for V;(R).

Or
V erarug F  erep sengdlen 5g Siawwops
wpigen uflbremperer Gous  Ceuafl  erems.
V @er g 2em@ouall A eraflo V =A@ B
crampeurm B eraid @ 2 emGleuafll @me@b erer
Hlemial.

Let V be a finite dimensional vector space
over a field F and A be a subspace of V.
Prove that there exists a subspace B of V
such that V=A ® B.

@ 2l Qumsse Geuafluder o 6rer LFHwiomm
Qem@sg DeusL saflenm sawTd @ LGF STITSS
ere Hlmies.

Prove that an orthogonal set of non-zero
vectors in an inner product space is linearly
independent.

Or
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(=) V3(R)- o SlLiomear ojiqéseamid {el,e2,es} el

1 11
Qummisg | 0 1 1| eerp el 2 (Heund @b
-1 11

Crflwe 2 HULIHHSMSE STeus.

Find the linear transformation determined

1 11
by the matrix | O 1 1| with respect to the
-1 11

standard basis {el,ez, 63} in V;(R).

3 3 4
14. (=) |2 -3 4 |eeap amflseE Cswud-CanbldLer
0 -1 1

Capmseng silum .

Verify Cayley-Hamilton theorem for the

3 3 4

matrix |2 -3 4.
0 -1 1
Or
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15.

(=)

(=)

0 1 2 1

2 -3 0 -1| ceamp milder srsmss
1 1 -1 0
&TGHTS.
Find the rank of the matrix
0 1 2 1
2 -3 0 -1].
1 1 -1 0
@ Qap Beflwer — ewilufler  FApliGwery
ppemBISET Gulwrearenal ere rblemLdl.
Prove that the characteristic roots of a
Hermitian matrix are real.
Or
Vi (R)-é @wwmd Crilwe el [ eremug,)

f(X,y) = XYy — X0y ereur
aueprumSGsLUUL(HeTarg.  @QmE@E X = (xlxzk
y = (yl,yz)crairra;. {el, ez} GTEITM S
Slgssasns QuImss f-&@Nu aflullenens
& TGHTS.

Find the matrix of the bilinear form

f(x,y) =Xy, — Xy, With respect to the
standard basis in V, (R).
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PART C — (5 x 8 = 40 marks)

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

16. (=)

17. (=)

no_ .
R eréug  R_gr Bg oewwhs @ Ceusl
Qeuafl erem Hlmies.

Prove that ®” is a vector space over .

Or
A womb B eratueney F eratn sergHen g
simwps teus Qeuafl V' ar @\ 2 erbeuaflser

A+B B
A AnB

eTenfled ereur 1hlemial.

If A and B are two subspaces of a vector
space V over a field F then prove that
A+B _ B

A T AnB’

(1) QeasL Qeuell V-wleb e ug &rrms
samgSlen GG @b 2L s@MIAPD Qb Uy
FMITSGl 6T Hlmie|s.

(i) F eratn sargdear g Semwbhs CeusL
Qouefl V' erans. Coaud S, T <V erafléd
L(SUT)=L(S) + L(T) eren BemQ
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18.

(=)

(1) Prove that any subset of a linearly
independent set in a vector space V is

linearly independent.

(i1) Let V be a vector space over a field F'.
Let S,T<V. Prove that
L(SuT)=L(S)+ L(T).

Or
V erarugy F  erap sengdlen 55 Siemwops
wpigem uflorard 2 el w deusl  Gleuefl erens.
V Wer 2 arQeuafl W erafle
dim(V /W)= dimV - dim W eren sremq.

Let V be a finite dimensional vector space
over a field F'. If W 1is a subspace of V then
show that dim(V /W)= dimV — dim W .

@albeur@m  wpyeyn  uflomard  QameTL
o LAumssed  Cealls@h  greoE-Csm@ssl
SNy SsHaTd 2 () eTar Hlmies.

Prove that every finite dimensional inner
product space has an ortho-normal basis.

Or
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19.

(<) serd F-en WBgren QeusL  Ceueflger V, W

S dFweipder uflbrenmgear  wapCw m,n
aafler L(V,W) erarug m.n uflorerd 2 arar
F —an Sgmen e Qeus GQeuafl eram sml(hs.

If V and W are vector spaces of dimensions
m,n respectively over F then show that

L(V,W) is a vector space of dimension m.n
over I'.

Qawell-Canwileafar Capnsamss sl Hlmie|s.

State and prove Cayley-Hamilton theorem.

Or

1 1 2 1
0 -2 0 O
L 9 1 _9 ey yemiludler  FemLp
0 3 2 1
Sjamfludlener, My LIHHBRIGET APELD SHTEHTS.

1 1 2 1

0 -2 0 O
Find the inverse of by

1 2 1 -2

0 3 2 1

elementary transformation.
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20.

(=)

0 1 1

-4 4 2 eratn  ewiluller  LTETEOLD
4 -3 -1

W LIL|SEmeTL D LITGTEmLD QeusL sameTuld
SIS,

Find the eigen values and eigen vector of the

0 1 1
matrix | -4 4 2
4 -3 -1
Or

2%,%5 — X1Xg + XX, — XoXg + XoXy — 2X3%,
GTGITM @\mLg QI QUGN S epemevedlL L
aulgeuSH DG ETTERF W6 (pevmew LwearL (Hds
& (H&SS.

Reduce the quadratic form

2%,%y — X1Xg + XX, — XoXg + XX, — 2%3%, tO
the diagonal form using Lagrange's method.
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