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U 5. ARV A H, Rrg @IS & @5 a1 |@feer 3R

& forg

In an inner product space V( F ) , prove that for any two vectors

and is
OR
e B={a,, a,,-—,a,} TS I=R PN FEe V # 7F aRkfa
UM Alfgd e & IR AT , 1 Rig #IfoTg -
If is any finite orthonormal set in an inner product

space Vand if SOV , then prove that :
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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'

i ti of long-answer-type questions. Section 'A" has to be solved first.

Section - 'A'

futukfdr vfry2dkjh ¢'uk d mikj ,d ;k nk okD;k e nA

Answer the following very short-answer-type questions in one or two

sentences. (1x10=10)
e 1. AR G S Sl T8 & Al garsy b i ST b
A & T 2 US WARINGT BRI/ WHIRAT

& BN |

Let G be a non-abelian group. Then the mapping given by

is an automorphism / not an automorphism.

U 2. WE D bR Bl UREINT B |

Define Centre of a group G
Teq 3. G FHIGIRAT & Hidd Bl TRNINT DI |

Define Kernel of Ring Homomorphism.

P.T.O.
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f(x).g(x) qoiem aem w w1 ST =

Find over the ring of integers where :

R(C)afeer wafte aaf 7 & o8t awafds dwemsit o 9oy ¢
3R AfFs el @ ey

Why is not a vector space, where  isthe setofrealsand is

the set of complex numbers.
g FaF ARl B gRHETNT HIT |
Define linearly independent vectors.

TP Bl IR &

—_2 2 2
T(xl, Xy, x3)—)c1 +x, x5

R®T U RIH SYRY 87 T BT |
Define a map by T(xl, X5 x3):x12 +x; +x32_ IsT a

linear transformation? Justify.

afe SN | |y ¥ & R Al f, Kl
H HBRAT & o FEfRad 3 & DI A1 HUF I
Let and be two vector spaces over field F and if f is

homomorphic mapping from into , then which of the

following statement is false :
)
ii)

geq 3. gfe 3R, |feyr wHfe
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@ T SUNHwyd ' o Rig

PIRTY s
If S and T are two subsets of a vector space , then prove that :
i) iy L(SUT)=L(S)+L(T)

OR

Rig BT 6 e wfie v (F) & ueie Wasa: s Suageay

AT ATV MUR BT ART & I IHBT [GRIR BRI VBT R 11
ST el € |
Prove that every linearly independent subset of a finitely generated vector

space forms a part of basis of V or can be extended to form a

basis of V.

, o W g afeer gafe g 9+ fob

=30 +2x -4 +5mF W W BN K B AT WRIP SURRT B ar

Rig #ifog &

Let and be two vector spaces over the field F. Let

be a linear transformation from V onto U with kernel

K, then prove that

OR
Rig oo f STEf T |t wEfte
q ¥ vd WRad AR AT |
Prove that where T is a linear

transformation from a vector space U (F ) into

P.T.O.
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Section - 'C'

futukidr ¢*uk dk gy dji ¢
Solve the following questions: (5x5=25)
AT 6 G o gRMT afeell T8 & 3R U& 9Ty a0 &, afe

ar g &1 b eraug

39 UBR (AT BRI b

Let G be a finite abelian group let p be a prime. If then prove
that there is an element such that
OR

AAT b Ue URMT W98 8 IR U 31Ty T B | Al
T ST AT B Al R 4 , a1 g
e fs & B & 3T IUEHE G 2|
Let G be a finite Group and let p be a prime. If but

/f’ , then prove that any two subgroups of G of order  are
conjugate.

Rig @I & ga1E Afed wafaiad 9o v &= g afe saa!
®1g 1 ST JoreTaed el 2 |

Prove that a commutative ring with unity is a field if it has no proper
ideals.

OR
fforRaa 9guar &1 H8<d 9d WIoid A1 DI

Find the greatest common divisor of the following polynomials :
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i) TR dF 0 wAfe & ¥ Ay g
where both 0 are the zero vector of U .
iv)
ue 9. Af Tfte # IR B=(a,b,) & fog o=t

(a,B)=a,b +(a, +a,){b,+b,),d a=(3,4)0v,(R)& R a
®T AM T BITT?
In for and 3 =(a,,b,) inner product is defined by

(a.B8)=a,b,+(a, +a,){b, +b,), then what will be the norm of the

vector & = (3,4) A (R) ?
B (4

oty g X, =(1 1) < (X,.X,) @1 o g

If vector then what will be the value of (X X ) ?

Section - 'B'

futukidr ¢*uk dk gy dji ¢

Solve the following questions: (3x5=15)

U 1AM B Uh URMA R e Al B UMD BT H gadiD

BT :

Let G be a finite group then prove that the index of the normalizer
of inGwillbe:

P.T.O.
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OR
AT T8 G R Joddl | B |
Define conjugacy relation and prove that conjugacy is an equivalence
relation on a group G.

R1g BRI b Bt SIRES SRISSIS]
2, Sid T RIS R & e IR JedThiRar |
Prove that a mapping given by when

,1s an isomorphism of the ring of complex numbers onto itself.

OR
afe U JITHINGT © AR R Y Woidh Aed
gor & A g @i fs o 3 vore I@T g BT |
If is an isomorphism and R is a ring without

zero divisor then prove that R' is also a ring without zero divisor.

g o b afesr gafe
BT Th IUFHRE BN |

& T SugEReTl BT gdfass ot

Prove that the intersection of any two subspaces of vector space

is also a subspace of

OR
frg @1 %
a,=(1,0,0), a,=(0,1,0) 2R a,=(0,0,1) v& Wawa: a7

Fead 99 ¥ |
Prove that the four vectors &, = (1, 2, 3), a, = (1, 0, 0), a, :(0, 1, 0)

& TN afger

and a, = (O, 0, 1) inV, (R) form a linearly dependent set.

U 4. TSV & Fod

http://www.hyvonline.com

(5) Code No. : S-359

N T(a,b,c):(c,a+b)%,
T WRgh BYRIT 2 |

Show that the mapping defined by

T (a, b, c) = (c, a+ b) is a linear transformation.
OR
RfRrd g fafa=or Sill

T(xy,z)=(2x=4y+9z, 5x+3y-2z) & uRaifdd & R’ &k
@ AMG MR & ATUeT g T BIFTY |

Find the matrix of the linear map defined by

T (x, ».2)= (2x -4y+9z, 5x+3y- 21) with respect to the standard

PN LRl R)
ue 5. g w1 P NE T

3R U FAME & TRl AR U 11 TR I g &

(a,B)=3a,b, +2a,b,

Prove that V, (R ) , with ,18 an inner
product space where inner product is defined as follows:
(a,B)=3a,b, +2a,b,
OR
Rig &1 & om<aRe oM |Afe v ¥ SR |iewll &1 anad

e RGeS Bl ¢ |

Prove that any orthogonal set of non-zero vectors in a inner product

space Vis linearly independent.
P.T.O.
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