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Term End Examination, 2020-21

MATHEMATICS
Paper : Second
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Maximum Marl;s : 50 .
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Note : Solve any two parts ﬁ‘om each question.
All questions carry equal marks.
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(a) fpdlt W8 G =1 %% Z(G) W29 G = wH
T I9EHE g ¢

The centre Z (G) of a group G is always
normal subgroup of G.
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(b)qﬁﬁqﬁm@‘c‘ﬁmwﬁ%mﬁﬁ’fﬁgg

o T4g wifau)

State and prove Cauchy’s theorem for Abetian

group.

()€ o (G)=56, TAg HIE R G, 18 7
fael IwrE wam 1 st ) feufa o fag
Fif¢ & G % wwm= 2-fael swegs
@ € |

If o (G) = 56, prove that G has 1 or 8, 7-
Sylow subgroups. In the latter case prove that
G has a normal 2-Sylow subgroup.
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Show that every Homomorphic image of a ring
is isomorphic to its quotient ring.
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(B)'@Haﬁngq\?ﬁsﬁ_@ﬁmﬁmﬁ@ﬁ
&1 e SR W (g.o.d.) T HAQ

flxy=x"+2x"+3x+2, g(x)=x"+4

AR T8 Y THEET W&k w9 H = Hifg |
Find the g.c.d. of the following polynomials
urtder modulo 5,

f(x):x3+2x2+3x+2 and g(x}=x"+4

and express it as a linear combination of two
polynomials,

(o) Forlt e % FT0 Kerf 1 ufenfim
FI TR N £: M — N TH R-WGHA M
FAsd Th R-ITEIA N H1 Uh R-¥H1HIR
T T Kerf, M &1 T R-SUAEHH Bt ¢ |
Define Kernel of a Homomorphism. Let

f:M — N be an R-homomorphism of an R-

mddule M into an R-module N. Then the Ker f
is an R-sibmodule of M.
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3 () e we R YT W

afey syyafs g, afz s Fam ok
a,be F aM ¢, BeW = a‘d+bﬁeW
The non empty subset # of a vector space
V(F) is a vector-subspace, if and only if
a,be F and q, BeW =an+tBew.

(b) Ferlt e iy 31 e Y e i
W i ok o, =(1,0, 1),

% =(1,2,1) 3R a,=(0,~3,2), B ¥ firg
MER F4fiE wwa §1

~ Define basis of vector space and prove that

the vectors oy =(1,:0, —1), &, =(1, 2. 1) and

o, ={0,~3,2) form a basis of V, (R).

() afE w w® wfifem fodta wfew e v ()
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v
dlm'w:dlmV-—dimW

.~ 1210




[ 51

[ 61 '

L i 7]

1T Wis a finite dimension Vector sEbspace o
vector space V (F), the show that

dim)’_ = dimrV —~dimW
W
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& (a) B R T T Yfgen TR € WA I
¥ uffa 8—

T(}r], Xy, x3)=(3x, + X5, ~2Xx, + Xy — X +2x, +4x3)
TR B={0L=;', o, 0} oo, =(1,0,1),
w,=(-1,2.1), o=(2.1.1) ¥ que T
ST T F
Let T be the linear operator on R? defined by

(v, %y %)= (3%, + %5, = 2%, F %, — %) +2x, +4x,)
What is the matrix of 7 in the ordered basis
B={a,, 0, 0}, where o, = (1,0, 1),

o, =(-1,2,1) and o, =(2, 1, 1).
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(6) ST <[0T W8 o ferat, 03 TG e
State and prove Réank-Nullity thoerem.

(c) T T Frafafaa sy 4 fagoify )
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Show that the following matrix A are diagona-
lizable,
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I an inner product space v (ff), tor any two -
B =(1,0,1,1),B,=(-10 -11) &

Ba '_'(0’ -1, 1 1)

vectors ¢, 3 prove that :

[CABIN IR | o
_ Orthonormalize the set of linearly independent
(b) Frefataa & afenfyd sifge— vectors B={|3,;[32,|33} of V,{R), where
(i) j;:i?mm B=(1.0,1,1), B,=(-10, ~L1) &
(i1) _
(iii) wrfRd wfewn Tt P =01 1-"-1)
(iv) ones gq=E

(v) SHHR Al Gy
Define the following :

(1) Inner product space
(11) Orthogonal vector
(1i1) Normed vector space
(iv) Orthogonal set

{v) Orthonormal set

(c) V,(R) % T& HEa: WA= dfgell & a{=d

B={B,.B,.B,} H wH eTfare T

I Hifea ) &l
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