AF-3076

B.A/B.Sc. (Part - III)
Term End Examination, 2017-18

MATHEMATICS
Paper - II
Time : Three Hours] [Maximum Marks : 50
e TP T G FET @qO9an # 'd wifew
gt gl & ofw wEH T
Note : Answer any two parts from each question. All

questions carry equal marks.

ZH1S / Unit-I

1. (¢ 9 & G T& WY © aA WA ol

g, G & TH R fggg ¥ @
gfafe= Tg: G — G S Tg(x) = gxg!
VieG 9 dRufw@ %, G w1
WHRar ¥
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(2)

Let G be a group and let g be a fixed
element of G. Then the mapping
Tg:G— G defined by Tg(x)=grg!
Vxe G 1s an automorphism of G.

(b) T =NT fF ¥ G & &5 Z(06)
g G H TH YO ITIEE e
g

Prove that the centre Z(G) of a group
G is alsways a normal subgroup of the
group G.

(¢) M @ G HIfE 231 H TH FYE T |
T & ¢ & 11-Tad STE G
¥ s o ofafde ¥
Let G be a group of order 231. Show

that 1l-sylow subgroup of G s
contained in the centre of G.

THIS / Unit-1I
2. (q) Il &k GHAGKIRAT W A YHI Rl
fafew wd fag wifST

State and prove the fundamental

theorem on homomorphism of rings.

(b) Tag =ifsw fo =l sgue f(x)
(x—a)'@“lﬂﬁmx_rl'l'a?ﬁ@w
f(x) Bl ¥
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(3)

Prove that if the polynomial f(x) is
divided by (x —a) the remainder is f(a).
() fag =ifeu f& fedt ae@ R =t @
NeEfa § iR T % faw, suT,
R & TH TUNEE gt g At iR
Had Jfe T WA ScT A TSI

Prove that for two 1ideals S and 7 of
any ring R, SUT is an ideal of R if
and only if either SC 7T or TCS.

THE / Unit-II1
3. (o) Tog =ifSw fo& forel wfcw wafe wF)

% Tk e Syag=E W % fau
V % Tk SUHAR ¥H % fou

AR T I Yidey @ :
(@) oaeW,peW=0a-BeW

(i) aeF,aoeW =aaeW

Prove that the necessary and sufficient
conditions for a non-empty subset W of
a vector space V(F) to be a subspace
of V(F) are:

(i) oaeW,peW=0a—-PBeW

(i) aeF,aoeW =aaeW
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(4)

(b) WA fob wg=a S={(1, 1,2), (3,-1,0),
(2,0,-1)}, R® 1 TH SMHR AW &
T S % "W (2,-1,6) w1 FAIwiH
EICCA IS LY

Show that the set S={(1, 1, 2), (3,-1,0),
(2,0,-1)}, forms a basis of R3 and
find the coordinates of the vector
(2, -1, 6) with respect to S.

() Tog =ifew & To* URkga fad™
wfew gufie & UR 1 g g
g

Prove that there exists a basis for each
finite dimensional vector space.

RS / Unit-IV

4. (o) THg HIfSg IED PIGIEEL
T: Vy(R) — Vy(R) S T(a, b, ¢) = (c, a + b)
q dfufm § 2w Mew wH@
7

Prove that the mapping 7': V5(R) — V,(R)
defined by T(a,b,c)= (c,a+b) is a
linear transformation.
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(3)

() T f& R W T = Haw dEE
%, Sl T(xy, Xy, X3) = (x] + x5 + X3,
MR B = {0, 0Ly, O3}, ST 0y = (1, 1, 1),
o, =(0,1,1), 0y =(1,0,1) 81 HA& T
°hl e 4 hifTq |
Let 7 be the linear operator on R3
defined by T(x|, xy, x3) = (x; + x5 + X3,
matrix of 7 in the ordered basis
B={a,,0,, 03}, where o;=(1,1,1),
a,=(0,1,1), ay;=(1,0,1)?

(¢) A9 I

—_—

A=|—
0
Th e P 39 THR I Hifw o
Pl4P = diag(1, 2, 3) |
Let

—_—

1 2
2 1
1 3

—_—

A=| -
0

—_—

1 2
2 1
1 3

Find a matrix P such that
Pl4P = diag(l, 2, 3).
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(6)

THTS / Unit-V

5. (o) TFEl TR oA wdfe yF) # fordl off
T wiew o, p & fou fag =ifve &

(o)<l t] 1B

In an inner product space V(F), for any
two vectors o, 3 prove that

(cuB)[<] ] - B
(b) @i YR I IRYIA  &ifaT |
AE &l S= {0y, Oy, O3.... 0 } Tk S
TH FEfe Y oH IR afesn @
TF dlfteh 9= €| afc &g ey
Bev, s & Yfaw fomgfa & 1, @
fag =ifst f&®

BZi(B’ak)

2 %k
=i

Define orthoginal basis.

Let S={0, 0, 05....0, 4} be an
orthogonal set of non zero vectors in
an inner product space V. If a vector
BeV is in the linear span of S, then
prove that

BZi(B’ak)

=]
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(7)

() TH-fe & ifies YA &1 ST
Fh Vy(R) h JER B = (B, B,y B3l
¥ ThH YHHRE dfee STHR TW
s, & B, =(1,0, 1), B,=(1,2,-2),
By=(2,-1, 1)1

Apply the Gram-Schmidt orthogonalization
process to obtain an orthonormal basis
for the basis B= {B,,B,, B3} of V;(R)
where B, =(1,0,1), B,=(1,2,-2),
By=(2,-1, 1).
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