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OR
T9igd 5 U R-AIgge M @ 581 <1 Sumregal &1 YRas® anr At

M &I & STASYS Bl © |
Show that the linear sum of any two submodules of an R-module M is also
asubmodule.

fig AR & arafds degmeil & &3 R R 1@ w6dd @ @) afew
T Ay WY AT 3R [UE & e U Afey wEfe g 2
Prove that the set of all vectors in a plane is vector space with respect to
addition and multiplication over the field R of real numbers.
OR
Sifa #fore fas |fewt (2,3,1), (-1,4,-2) T (1,18,-4) &1 T =g Afew
wfte v, (R) ¥ YRaaa: w@es & a1 waA |
Examine whether the set of vectors (2,3,1), (-1,4,-2) and (1,18,-4) is linearly
independent of dependent in V, (R).
Tuigy 6 flt wwmeiRar & aife wfewr wwfe v(F) @ wfew
SuwHfte g 2
Show that the kernel of a homomorphism is a subspace of vector space V(F).
OR
Ao amag @ Mg AMT 3R W e el & MR P :
Determine the eigen values and the corresponding eigen vectors of the
following matrix :

6. =2 2
A== 3 =1
R o

feY s ToH |Hfte V(F) § Rig #ifvTg b -

Prove that in an inner product space: V(F)
(i) (a - bBa Y) = ((1., Y) 5 b(B, Y)

(if) (caB +by) =a (o p)+b(et.y)
OR
711 f6 W tes aRfiia faefi R e wifie V @t 318 SuwEfe

A TR F: vawowt
Let W be any subspace of a finite dimensional inner product space V, then

showthat: v=wa@w*
SR T
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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’
freifea siftegad oot @ STR U@ a1 < 9Ed § Q)
Answer the following very short-answer-type questions in one or two
sentences. (1x10=10)

TeT 1. 99 g @1 9M fafay R u@e wE 9 el d1 6Rd
OB BT § |
Name the group in which every group is the direct product of cyclic groups.

T 2. WE G B B $ ulRaifia o |
Define Centre of a group G.

e 3. afeast SRl &1 ged (Cot, ) TP o gl
The ring of complex numbers (C,+, .) isan .............

UeT 4. 90 R IR 9898 dad R[x] &1 aReifya @i |
Define polynomial ring R[x] over ringR.

v 5. awa: @dd wd @ WU A fHy aRfta far srar 87
What can be defined as linearly independent set?

7o 6. wfewr wAfe o gRifia SR |

Define vector space.
P.T1.0.



(2) Code No. : S§-359

e 7. FEE & W < uRfvd faefra wfewr waftedr gar enft aft siv daa

U3 8.

H31 8.

fe g9 famd w9 8

What will be the nature of two finite dimenional vector spaces over the
same field ifand only if they are of the same dimension?

fra gem # s gfaffmor T:U-> VvV qeeiRe g8rm?
Under what condition, a linear transformation T:U — V is isomorphic?

TS AR O wafe fF yaR & wfey wuafe gar 27

Which type of vector space is every inner product space?

7 10.y% uRfa ffrg ameer o wafte & @ &ar 27

U3 1.

URE 2,

H¥ 3.

What does every finite dimensional inner product space have?
Section - 'B'

fifea gt & SR AR —

Answer the following questions :-

U g O WIHIRAT BT ISTERVT Aied T3y |

Explain Automorphism of a group with example.
OR

U SUHIE & WM S a1 87 THeEnsy |
What is Normalizer of a subgroup? Explain.
FAT—AATHINGT DI TE B |
Explain Ring Homomorphism.

OR

svisd & SuTegel &1 Wwe Wafs e SUNSge Bidm 8|
Show that arbitrary intersection of submodules is a submodule.
g HI foe wfew aafe V(F) @1 #1F <1 Swwafedl W iR
W, &1 |afe WA W, V(F) @ Suadfe 2|
Prove that. if W and W, are two vector subspaces of a vector space
V(F), then W,nW, is also a vector space of V(F).

OR
frg @ f& wfewr wafe V,(R) & ar afkwl o =(1,2,3),
a, =(1,0,0),a, =(0,1,0) 3R a, =(0,0,1) &R e w2
Prove that the four vectors ¢, =(1,2,3),a, =(1,0,0),a, =(0,1,0)and
a,=(0,0,1) in V,(R) are linearly dependent.

(3x5=15)

U3A 4.

U¥H 5.

L2 2 Bl

Heolig,
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T:V, >V, a8 T'(x,x,x)=x"+x," +x,’ grr uRafya #ifom |
I8 Ua Rgd HY=Ror 7L B |
Define T :V; — V| by the rule

T(x, %08 +x" +x?

This is not a linear transformation.

OR
gfe ;4 A gopavia §oRE T &1 A=A & af Rig #ifog &
27! GBRS T B AT A 8|
If ) isaneigen value ofan invertible transformation T, then show that
2! isan eigen value of 77",

fig AT 6 wRw fe V(R) W 3R ToF Ta Rudpart wwemd 2|

An inner product in a vector space V(R) is a bilinear form.

OR
V,(R) & ffafaa afewr o yamiiaa ST «=(2,3,-1).
Normalize the following vectorsin V;(R): a=(2,3,-1).

Section - 'C'

ffifdd ueEt & I AR —
Answer the following questions :- (5x5=25)
Rig IR fF 1 3= b Tg & TGN b Tg B DI 2 B |
Prove that the group of automorphism of an infinite cyclic group is of order 2.

OR
v el v foRed vd g ifdmg
State and prove first Sylow's theorem.
e £ aeT (R, +,) A Te@(R,+,-,) ¥ T WHImIRan & o <eigd fb
(1) flo)=0" W&l OR O T RAR R' & YU y@yal &
frefid s 21
@) f(-a) =-fla) v a eR.
Iffis ahomomorphic fromring (R, +,.) ontoring (R ', +", ', ) then show that
(1) f(o)=0"where O end O' are the zero elements of R and R’

respectively.

) f(-a) =-fla) v a eR. PT.O.



