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NOTE : Attempt five questions in all. Do any two parts
from each question. All questions carry equal

marks.
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Unit— 1

1. (31) w5 G F W & 991 g € G 1 9@ il fw
'Slﬁ!ﬁﬂ"ﬂTg:G—’Gﬁng(x)=gxg-‘Vxe
G o YRt &, G %1 U i €

P.T.0C.



(2)

Let G be a group and g € G. Then show that
Ty:G—>Gdefinedby Ty (x)=gx g' VYE
G is an automorphism,

(&) afg G Fifz pn 1 TF 9YE 2§, Tl p TS A9

e & A n R s [UiE €, @@ faw
HIAC R Z(G) = () |

If G is a group of order p*, where p is a prime
number and # is a positive integer, then prove
that Z(G) = (e).

(®) B G Ffe 231 1 0F 998 T 1 3Ed R G #
11-Fell STEE G ¥ % F ST ¥ |
Let G be a group of order 231. Show that 11-

Sylow subgroup of G is contained in the
center of G.
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2. (3 FE faed@ R, +, ) AR, + '."NH &
i g, @ fag #ifem & (F (R). +.),
(R, +,"') %1 U% Iqaed &1

(3)

If f is a homomorphism from ring (R, +, *)
into (R', +, *"), then prove that (f (R), +',"") is
a subring of (R, +',").

(3) fog #ifog fF feddt 9a@ R, +, ) & @
TUEETEE H GEfTS R w0 OEEE g
1
Prove that the intersection of two ideals of any
ring (R, +, *) is an ideal of R.
(|) afe ). 9™ R &1 T o Ul 81 a4 M U
R-4i5gd &1, a4 S9igd fh wd m € M % fag
Am={xm:xEL}
Higger M & T SuHiSqe ¢ 1
If A is a left ideal of a ring R and M is an R-
module, then show that for each m € M,
Am={xm:xENL}
is a submodule of the module M.
FHEE—1I1
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3. (@) faz =wifau f& afew wafe V(F) @1 o
ToRge W Rfen swamie @ af sk Faa
A a, b EF;, a,pEW == au + bR EW.

6%1 P.T.0.



(4)

Prove that a non-empty subset W of a vector
space V(F)iffa, b EF; o, f € W = aa + bfs
EW.

(=) =t V(F) = witfaa faria afon wafe §, 6 fog

Hifae & 8% feel & snard § s =
| wHA Bt
If V(F) is a finite dimensional vector space,

then prove that number of elements in any two
of its basis is same. -

(|) RS = {aj.a, ...... , O}, n fom et ofifia

ferfra wfgw wmfie V(F) %1 snem 21, 4 fag
wifoe i welF o € V afida ' § fre wen
{ =1 oo o waa —

IfS ={ay, 0z, ...... , Oy} is a basis of a finite
dimensional vector space V(F) of dim n, then
prove that each a € V can be expressed
uniquely as follows :

a=gqio) +aon+...... + auly,,

where ay, az, ...... A EF;

(5)
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4. (#) V3R) W If@s =10 T, S T (v, x2, x3) =

(Bxy +x3,x0 = 2xp, — x) + 205 + 4x3) BN
fewrfya 2, @1 3R B = {(1, 0, 0), (0, 1, 0),
(0,0, 1)} F W% H=E Ta Hifow |

Find matrix of linear transformation T on
Vi(R) defined by T (x1, x2,x3) = (3x; + x3,
X2 —2xy, = X; + 2x2 + 4x3) with respect to
basis B={(1,0,0),(0,1,0),(0,0, 1)}.

(%) =wied & yfafaawi T : R2 — R3St 5@ v

sfwnfaa € &6 T (0, b)=(@a-b,b—a,—a) TF
fas wa=w €1 T % sfew, wifa, i aufe
YT YA A B |

Show that the mapping T : R2 — R3, defined
by T (a, b) = (@ = b,b —a,— a) is a linear
transformation. Find range, rank, null space
and nullity of T.

(®) afe W Tt wftfia fadia afew wafe vE) =

g Iygwfe 7, 7 viea fa
dim W + dim W° =dim V.

P.T.O.




(6)

If W is a subspace of a finite dimensional
vector space V(F), then show that

dim W 4+ dim W° = dim V.

-V
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5. (a)maﬁﬁﬂqﬁﬁmm@nm@
wrfewa wiew wfe g &1

Frove that every inner product space is a
normed linear space,

(3) fog Fifaw fF v wfmg s F gafie § 9
wfew o iR p wfras €M 3fs i Faw afy

lHac, + b1 = Il acll + | RIIZ,

a, b & it sifew Wi & e

Prove that two vectors ¢ and f§ in a complex
inner product space will be orthogonal iff

Il ace + BRIR = Il aculi? + Il HBIIZ,

for all scalar values of a, b.
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(7)

(%) am-foz & w@fE® wha @ Vy(R) & 4R
{(1,0,-1),(1,2,-2),(2,- 1, 1)} I gamr="
i e Y Fefeu |

By Gram-Schmidt orthogonalization process
thransform the basis {(1, 0, - 1), (1, 2, - 2),
(2.,— 1. )} in orthonormal basis.

MEXXXX bXXXXXX




