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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Fifth Semester
Mathematics — Core
ABSTRACT ALGEBRA — 11
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
SECTION A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. T:V,(R)»V,(R) Grflwied 2 [HTHDSS
T(x, v, 2)=(x, v,0) ereuT U TWIMISSLILIL L G|
ereorpmed, KerT = .

(<) {0,0,2)/ze R}

(=) {0,5,0)/ye R}

@) {x,0,z/x, ze R)}
(w) {(x, »,2)/x, 5,2 R}



In Linear Transform of 7T:V,(R)—V,(R) is
defined as finite T(x, ¥, z)z(x, Y, O), KerT =

@ {0,0,z)ze R}
®)  {0.5,0)/ye R}
© {x,0,2/x,2ze R)}

@ {lx, 5 2)/x, 5, ze R}

m Haswuear Geuell V @er oer Geueflgermar A

wHmD Beow 2 derisdu B&fy 2 drbeuafiwmeng

(=) AUB (<) ANB
(@) AAB (F) A+B

The smallest subspace of a vector space V, which
contains the subspaces A and B is

(& AuB b)) ANnB
(c0 AAB (d A+B

V,(R)-0, S={4,0)} e eafleo LS)=

(=) S (=) {(x,0)/xe R}
@) 1{0,y)/yeR} (m)  Vu(R)
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In V,(R), let S={4,0)}. Then L(S)=

(@) S ®) {x,0)/xe R}
© {0,5)/yeR} @ Vi(R)
L{(9) =

(@) S (=) L(S

@) V (m)  L*(S)
L{(9) =

@ S ®) LS

© V @ I*(S)

rankT =dimV erafléy, Nullity 7' =

(=) O (<) dim V
@) 1 (/) oo

If rankT =dimV , then Nullity 7 =
@ O (b) dimV
© 1 (d) o

Vi(R)é syorar 2 aref () Qumssade (1, 2, 3) eramm
SHevswer Barld

(=1) 6 (=) 14

@) 14 (m) 1
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The norm of the vector (1, 2, 3) In V;(R) with
standard inner product is

(a) 6 ) 14
© 14 @ 1
1 1 1 3
0 1 3 4| eremp Syanfludlen gyid
0 0 4 4
(< 1 (=) 2
@) 3 () 4
1 1 1 3
The rank of the matrix 01 3 4 1s
0 0 4 4
@ 1 b 2
(0 3 (d 4
s&D el srewr @Quirs enfl erg) ?
1 0 J3/ 3
(=) ( ] (=) (A AJ
01 1 1
0 1 1 V3
@ [ J () (1/@ léj
10 JE
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10.

The inverse matrix does note exist for

o () e (5
oY) (e

Aerr gae williyser —1, 2, 5 erafled (BA)" yaflulen

&6 SN SET

1 1
s T _Sa 6a 15
(=) 1, 7 o (<)
1 1 1
=, = 7 1,4,25
(&) 3° 8’ 15 (FF)

If the eigen values of A are —1, 2, 5, then the eigen
values of (34)™", then

11
a) 1, >, — b) -3,6,15
(a) 1 25 (b)

11 1
0 -=, =, — d) 1,4,25
© -2 %15 (d)

@@mUly  aligeuld 2x% —4xy +3y* eTeTLIgE  <famfl
@llg @lLD

2 2 . 2 -2
o [_2 ?J " (_2 Sj
1 -2 2 -4
@ (—2 /j m [—4 3]
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11.

The matrix of the quadratic form 2x* —4xy +3y” is

2 2 2 -2
® [—2 3} ®) (—2 3}

1 -2 2 -4
o (2% e (A7)

SECTION B — (5 x 5 = 25 marks)

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

(=) F erep yeosder Bg V e Hoswer Geuefl
oTans. @ Ceupphm oL sard W, Smarsg
u,ve W, a, fe F = ou+ pveW ereu
@mbsTe®d LLECL V-uler 2 dleaf o,@b

oTerrd Sm(h).

Let V be a vector space over a field F. Show
that a nonempty subset W of Vis a subspace
of V if and only if u,ve W and «, fe F =

ou+ pveW.

Or

(<) F yegder Bg V wpmd W Hevgwenr Ceuaflger
cafleo LV, W) ererug Voo @Qmpg Wies
Sjenwwyb Crflue 2 (mLIHDEEET emearssgb
Qarer sewrd erafled, L(V, W) ererug) Feir 15g)
Sau|b Hevswer Qeuafl erer Hlemdl.
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12.

13.

(=)

Let V and W be vector spaces over a field F.
Let L(V, W) be the set-off all linear
transformations from V to W. Then prove
that L(V, W) is a vector space over F.

Crflwed sriyepLw  Sasand 2 6drarL&&lw
ehg6eum sarpd Crflwe smryenLwig erers
ST (h.
Prove that any set containing a linear
dependent set is also linear dependent.

Or
@Cr uflbremeLw @@ Samswer Geuaflser

efler sTryeLwee orar Hnes. @da @
Sevgwer Ceuaflsaflen Leopd I erand Qsmers.

Prove that any two vector spaces of the same
dimension over a field F are isomorphic.

Symb-evdlg  pepperwl LTSS  Sromer
2 aTQUmEs® oolw  Vi(R)er eiqssed
{Up Ugs Ua}‘ Qe v, = (1’ 0, 1)’ Uy = (1> 3, 1)»
vy =(3,2,1) eremusnE @@ Opdlo Qskisss)
g &ESTD HLU(Hs.

Apply Gram-Schmidt process to construct an
orthonormal basis for V,(R) with the
standard inner product for the basis
{v,, vy, v5} where v,=(1,0,1), v,=(1,3,1),
v, =(3,2,1).

Or
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14.

(<)

(1)

(T QUETWIMISHLILL L uflorentpent_w
o @rlumese Cesall V' erens. W oygen
o TQeuall erafles V=W ®W"erar fimieys.

Let V be a finite dimensional inner product
space W be its subspace. Then prove that
V=WaeWw.

Senilullen S ST BiiqlILL 2 ([HOTHD

1 0 2
weoplig A= 3 1 -1].
-2 1 3

Find the inverse of the matrix

1 0 2
A= 3 1 -1 using elementary
-2 1 3
transformations.
Or

Qaswell  Camlleorer  GCzpod  &fl o
1 2
A= .
3
Verify Cayley Hamilton’s theorem for the

1 2
matrix A = .
4 3
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15.

16.

(1)

()

2 2 -7
A=|2 1 2| eretp ewilufler @ e
01 -3
wdliysmerts Gumsdleame —12 erafler A-er
0560 OFILIL|SET &

The product of two eigen values of the matrix

2 2 -7
A=|2 1 2 | i1s-12. Find the eigen values
01 -3

of A.

Or
wm; O swsfi  afluflear  ApriQuey
Sire|56T Dmarsgd Gl erar Hlmies.
Show that the characteristic roots of a real
symmetric matrix are real.

SECTION C — (5 X 8 = 40 marks)

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

F arenp yevgdlen g V ererug dengwen Geuar
erans. W erenrigy Ve o em@euafl erafler flmes.
VIW ereiugy F Bz 2emer ¢ SHevswer
Geuerfl.

Let Vbe a vector space over F' and W be a
subspace of V. Then prove that V/W is a
vector space over F.

Or
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17.

(=)

()

Criflwed o (HOTHDSS Hemen QgL s
Cappd sl Hipiays.

State and prove fundamental theorem of
homomorphism.

F erenp yagder 5 V g QeusLi Geuafl.
S={v,,vy,..0,} eramn sewrp ViQer Cpfwied
BULb ereina. S, ={w,, wy, ..., w,,} e Crflwe
smmideonr Hegwersafler searbd erermre m <n
eTerd Sm(h.

Let V be a vector space over a field F. Let
S={v,v,,...0,} span V. Let
S, ={w,, wy, ..., w,,} be a linearly
independent set of vectors in V. Then show
that m<n.

Or

V eratug euepumssiiul L ufliomertpenw
SHevgwenr Ceuafl erenns. A, B eremueneu V-uller
o eTQeueilaeT eTel ey, Blmie|s
dim(A + B)=dim A +dim B—dim(A N B).

Let V be a finite dimensional vector
space over a field F. Let A, B be subspaces of
V. Then show that
dim(A + B)=dim A + dim B-dim(A N B).
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18.

19.

()

@aleumm eueruUMSSLIULL 2 @TElLmSHH
Qeueflyd g@rev@ QB CFbGSF 2iqssarTd
Qarerr_g) eren Hlempial.

Prove that every finite dimensional inner
product space has an orthonormal basis.
Or

auerunss  uflbremperLw 2 dThlumEsD
Qeuefluder o atCeuaflger W, womid W, erafle,
Boes (W +W,) =W W, Gogid
Wi Wy =W+ Wy

If W, and W, are subspaces of a
finite dimensional inner product space,
show that (W, +W,) =W'~W;" and
W AW =W+ Wy

Sjanfludler gy srar. A=

N O

2 1
3 4
1 0

9 =3 w

Find the rank of the matrix

A=

N O

2
3
1

g =9 W

1
4
0
Or
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20.

(<)) Qsuiedl-Canidledr ebr Cahmid Lilg

(=)

1 0 -2
A=|2 2 4 | oalsy Al At s
0 0 2
Using Cayley Hamilton’s theorem for the
1 0 -2
matrix A=[2 2 4 |.Find A™, A*.
0 0 2

ser WL WLOHMID La6T HanFLenser &Sregr

2 -2 2
A=|1 1 1
1 3 -1
Find the eigen values and eigen vectors of
2 -2 2
the matrix A=1 1 1
1 3 -1
Or

@@mulg  eugeuld  epe@eilL  GUqEIDTS
GnGeums Gesyreredl (pepmLiLiy 66msEs.
Explain the Lagrange’s method of reducing
quadratic form to a diagonal form.
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