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Note : Section ‘A’, containing 10 very short answer type
questions, is compulsory. Section ‘B’ consists of
short answer type questions and Section ‘C’
consists of long answer type questions. Section ‘A’

has to be solved first.

Section ‘A’
fer sifa g STIT 99 & IW I —

Answer the following very short type questions :
1 x10=10

1. St gew @ gRem feffe)

Define conjugacy relation.
P.T. O.

10.
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M sl RIS ifsa |

Define Normalizer.

Y@ TOSTEe F1 g ?

What is principal Ideal ?
Suyfaedes i g fefey |

Write the definition of submodule.

. e fomgfa =1 & 2

What is linear span ?

. gfey gafte o fau smum o= ® 2

What is basis of vector space ?

Ty gHfte o fau gedehiial yoa fafem |

Write Isomorphic theorem for vector space.
fedtar fgeor wofte == & 2

What is second dual space ?

. feteis w9 =t g fafem)

Write Definition of Bilinear form.

~

=S ergfaent fofeu |

Write Triangle Inequality.
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Qg ‘q’
Section ‘B’

=7 g9+ & ST ST

Write answer of the following questions. 3 X 5 =15

. TH @ G TH TS UUE ¥ guisd fh e
GG M A)y=x'Vxe G &Y H g
pecairt ieri iy

Let G be a non-abelian group. Show that the mapping

f:G— Ggiven by filx) =x ' V x € G is not an
automorphism.

3HYAT
Or

TuiEd fop ife 30 #1 #K a9g T& & 5 foF W T

Show that no group of order 30 which is simple.

. SUMEA TR 9g9R flx) &1 (x — o) 9 fawtsa fran S
@ ITHA flg) W BT §

Show that if the polynomial f{x) is divided by (x — )
the remainder is f{a).

3HYAT
Or

R A€ M oF I IYAISHA I FAlS3 ol M Teh
SUHIEA Bl ¥
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The intersection of 2 submodules of an R module M
is also a submodule of M.

3. <unsy fok Afewr (2,3, - 1), (- 1, 4, — 2), (1, 18,

— 4)} V5(R) o idla eehd: Wad ¥
Show that vector {(2, 3, — 1), (— 1, 4, — 2), (1, 18,
—4)} 1s linearly independent under V3(R).

Ebe))
Or

AT o = (3, 1, — 4) & fau Fdemew a1 faRo

HIfST 56 3TER B = {(1, 1, 1), (0, 1, 1), (0, 0, 1)}

7

Find the co-ordinate of vector o = (3, 1, — 4) relative
to Basis B = {(1, 1, 1), (0, 1, 1), (0, 0, 1)}.

. 9 w9 =1 yaHEe w9 4 sefau—

q = A(x, x) = x12 + 2)(,'22 - 7)(?32 — 4)(31)(72 + 8X1X3
Reduce the quadratic form
q = A(X, )C) = X]2 + 2X22 - 7)C32 - 4X]XZ + 8X1X3

into canonical form.

AT
Or

T:V;— v, s fo& = yar 9 afikenfoa
T(x1, Xp, X3) = x1% + x5% + x32

Tyied fo 7 i ®Uido T8 21
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Define T : V3 — V; by the rule

T(x1, X2, x3) = x1% + X% + x3?
Show that 7T is not a linear transformation.

A o= (2, 4, 4), & o e V3(R) R T0H &, 1S
sl o J@ S |

If a = (2, 4, 4), where o € V3(R) is inner product,
find unit vector of a.
AT
Or

A o, B AR [UH A % F99d § o1 fe@md
B fa+Bl<lol+]BI

If a, B are vectors of inner product space V, then
show that [[a+ B || <[ a| +] B
gug ‘¥’
Section ‘C’
7 gel & 3IW T
Attempt the following questions. 5x5=2§

. Ol G U UHE ¥ £, G 1 U WA &, N, G H
Th UM 39HE ¢ | fag wifse fe Av) G &1 T
THMT SYEHE R |
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Let G be a group. fan automorphism of G, N a normal

subgroup of G, prove that f{N) is a normal subgroup
of G.

3HYAT
Or

A ol G HIfe 231 T T T §1 <9izd fF G &
11 foe 398mg G & &5 § iafdw= 7

Let G be a group of order 231. Show that 11 Sylow
subgroup of G is obtained in the centre of G.

. gl o gHIRl 1 gayd g9 fafee dun fag

HifST |

State and prove fundamental theorem on homomor-
phism of rings.

3HYAT
Or

T N T& R module M %1 Toh SUHTEIA €1 HH ol
f: M —> M/N. T% ®ad 39 Y& © fF
fx)=x+NVx e Mdd f, M 3T=51ch M/N T R
TETEIREr § 99 kerf = N.

Let N be a submodule of an R module M let
f: M — MJ/N be a mapping defined as fix) =x+ N V

x € M. Then f is an R-homomorphism of M into
M/N and kerf = N.
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3. K& fem om & faw afewr (1, &, 5) e V5(R) Tfeei

(1, - 3,2)d (2, — 1, 1) 1 THo 99 B

For what value of k, vector (1, k&, 5) € V3(R) is a linear
combination of vectors (1, — 3, 2), (2, — 1, 1).

3HYAT
Or

frdt afifya fouig afcy wafe & fau fowr vo=a
fafeq qen g ifeu |

State and prove extension theorem for finite
dimensional vector space.

. Ty f 3 Yaw TO@w 1 PHEd T s
F Bl 2|

Show that the product of two linear transformation is
also a linear transformation.

3rera
Or
Tued for T smeqe sifuspolia 1

Show that the following matrix is not diagonalizable.

0 1 0
A=10 0 1
1 -3 3

[ 7] P.T. O.
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5. I @S e fafew qean fag wife

State and prove Cauchy-Schwarz Inequality.
AT
Or

A Y(F) T SR TOH FERE & 991 S, V(F) H1 Th
YO § a9 <uigy fa

(i) §* = [L(S)]* (i) L(S) = = 5+

If V(F) be an inner product space and S be a subset of
V(F) then show that :

(i) §* = [L()]* (i) L(S) = = 5+

00000dO0O0000
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