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AG-1210

B.A/B.Sc. (Part - III)
Term End Examination, 2018-19

MATHEMATICS

Paper - 11

[Maximum Marks : 50

Note :

. yF T Q@ el @ wril @t g4 SIS

gty F o WA T
Solve any two parts from each question. All
questions carry equal marks.
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geh1g / Unit-1

. @ T @ GTE TR T, f, G H TH

@i 8, N, G F T THAE ST
2 fag =ifse & V), G &1 ™
T YR #1

Let G be a group, f in an automorphism

of G, N is normal subgroup of G. Prove
that f(¥) is a normal subgroup of G.
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) M G e p» = w wE ¥, W& p

(©)

T AV §&A1 § 91 2 TF WA [l
¢, T fag Fifwe =t G TF & $=
@@ ¥ AT 2 (G)# (o)

If G.is a group of order p”, where p is
4 prime number and 5 is a positive
number, then prove that G has a non
trivial centre. i.e. Z(G) # (e).

A G T Wi wgE € v e
pIE AW %1 AR prio(6) fam
pP"* 1Yo (G), T fag Fifaw %1 =it
P"E GF W QY Ivagy wqei ¥

Let G be a finite group and let p be a
prime. If p"| 0 (G) but p"* 1 Y0 (G), then
prove that any two subgroups of G of
order p" are conjugate.

g8 / Unit-I1

2. (o) fag =ifST f6 & wufafmg aag =
7% gaeR Yiafas uw wafatea
Jg gl 2
Prove that every homomorphic image of
a commutative ring is a commutative
ring. g
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(b) TWMEQ #t R o™ R} R & ot
g, @@ f@ A R 9w o £
Show that if / is a ring homomorphism

from R to R’, then the Kernel of f is an
ideal of R.

() AR M T R-FIEH ¥ 7 A 4

T B, M 2 I § w9 Ty
ﬁA+B’ﬂM'ﬂﬂ‘Q§?Wm
2

Let M be an R-module and let 4 and B
be two submodules of M. Then show that
A+ B is also a submodule of M.

FT3 / Unit-III

3. (o) & SUGEfEA @ 9 % IuqEie g
g1 AR @R Faw AR w g A
sfde g ®1 fag sif)

The union of two subspaces is a subspace
if and only if one is contained in the
other. Prove it.
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() ak w, @@ w, & M ol afw

(c)

(@)

gafe y(F) %t @ Iwgmteal €, @
fag wifeq & :
dim (W, + W,) = dim W, + dim W,

—-dim (W, W,)
If W, and W, be two subspaces of a

finite dimensional vector space ¥ (F),
then prove that :

dim (W, + W,) = dim W, + dim W,

~dim (W, N W,)
AR TG S = (0, B, v} V4(R) T MR
¥ W@ i fF AT 5= (a+f,
B+y, y+a} st vyR) F fad & smur
=3 % | http://www.onlinebu.com

Show that if S= {a, B, y} is a basis of
V3(R), then the set §"= {a+p, B+y,
Y+o} is also a basis of Vy(R).

T8 / Unit-IV

iz #if f& W% » ffle wfew
e v(F), v,(") ¥ o0

Prove that every n dimensional vector
space V' (F) is isomorphic to V, (F).
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() A v, 3R v, 93 F © afzy it
§ T TORA 7 ¥, > ¥, et AR
fawm v §1 @ o 9 e
T":Vz—} v ‘ﬁﬁ&ﬁgﬂ;mm|

Let ¥, and ¥, be two vector spaces
over field F and T: Vi— V, is one-one

and onto linear transformation. Then
prove that T-1:
transformation, -

Vo=V, is also linear

() Wiy & Frafafa st 4 fraifa

®:
|4 2}
33
Show that, the following matrix 4 is
diagonalizable.
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THTE / Unit-V

5. (o) fog FiNT & v,R) & s=R IR

(b)

(c)

TR ¥ safF o=R M firs w9 A
gRufyg & —

(@, B)=a}b, ~ayb, ~a,b, + 4 asb,
Sl a={al,a2)= B=(b],52)

Prove that Vo(R) is an inner product
space with an inner product defined on —

(@, B)=ayb) —ayb, ~a\b, + 4 ah,
where a = (a,, a,), B=(b|=bz)
A S TH AR M wAfe po

afeel 1 wg=g § W@ fag sifww w9
SL, V &1 & 3qgEfe )

Let S be any set of vectors in an inner
product space V. Then prove that $* is a
subspace of V.

{1, x, x%, x*} | YOI HT& P, [-1, 1]
F TF THHEN s YR J R
wafd o A @t gy e R

(p.q)= I (x)g(x) dx
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WeT p=p(x) AW g=q(x), P3[-1,1] &
B Wgue ¢

Find the orthonomal basis of Py[-1, 1]
starting from the basis {1, x, x2, x3}. Use
the inner product defined by

(pwr;«')=J._]lp(x)q(x) dx

Where p =p (x) and ¢ = g (x) are arbitrary
polynomials of P;[-I, 1].
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