AE-1276

B.Sc. (Part - III)
Term End Examination, 2016-17

MATHEMATICS
Paper - 11
Abstract Algebra

Time : Three Hours] [Maximum Marks : 50
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Note : Two parts from each unit is compulsory. All
questions carry equal marks.

36T / Unit-1
1. (o) T =ifGT f& 998 ¢ § Hgma &
Yoy Th qoadl ey gl ¢ |

Prove that conjugacy is an equivalence
relation on a group G.

(b) WM cife fF ¢t aifia w71 fag
FHIGC fF G H o 9 g /E@El &t
g G H ‘@’ % YHMMIS Il YAk

g g
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(2)

Let G be a finite group. Prove that the
number of elements conjugate to ‘@’ n G is
the index of the normalizer of ‘@’ in G.

(¢) 3T 0 (G) = 56, Tag wIfGT foF G, 1 =
8, 7-facl IuEmE @ ¥ 1 o i fefa
T fgg @it f& ¢ T Y9EH
2-fyell STEYE W@ B |

If 0 (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.

THT8 / Unit-11

2. (@) AR f:R>R TH=Ra ¥, a9 fag
SIS ok £ skt 3fie R ol Tk TUSTEre!
2

If f: R —> R’ is a homomorphism, then prove
that kernel of f is an ideal of R.

(b) T (I, + 6, x 6) T 7 sgTRl 1 A
3R UE F@ i
f(x) = 5+4x+3x2+2x3
g(x) = 1+4x+5x2+x3

SRl 1= {0,1,2,3,4,5)
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(3)

Find the sum and product of the following
polynomials over the ring (I, +6, x 6) :
f(x) = 5+4x+3x2+2x3
g(x) = 1+4x+5x2+x3
where I,= {0, 1,2, 3, 4, 5}

(¢) TwE ae@ (R, +,e) & T IONEGA!
F A Wl R HI Th TOSITEc gidl
71 fag =ifsw

Prove that intersection of two ideals of a
ring (R, +, ®) is an ideal of R.

TS / Unit-III

3. (o) Tog wfST for wfew wafe y(F) 1 wfew
SyeHfeEt w, SR W, w1 WA AW F,
Fafd v = w, @ w, Al AR Faa Al

W) V=w+W,

i) W,nW,= {0}

Prove that the vector space V' (F) is a direct
sum of two subspaces W, and W,, ie., V =
w,® W, ift

Q) V=W+W,
i) W,nW,= {0}
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(4)
(b Rf fodt afw wwie 3g R w5

(a3 (aW e

F1 Y Toae fag +ifNa)

State and prove Extension Theorem for finite

dimensional vector space.

(o fas =ifsm f&  @fesr  o=(1,0,-1),
o,=(1,2,1) U 0;=(0,-3,2), V3(R)
AMYR & T |

Prove that the vectors a,=(1,0,-1),
a,=(1,2,1) and a3=(0,-3,2), form a basis
of V3(R).

THTS / Unit-1V

4. (o) Tag =wifsm fo Yow 9FrE 7 F fa=-
9= et 9Fl & W fa=-f @
i Afeell 1 wg=g Yfawd: @
BT T

Prove that the set of distinct non-zero

eigenvectors corresponding to distinct
eigenvalues of linear operator 7 is linearly
independent.
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(3)

(b) AF T T V field F | TH |iew
THfte § 8l L, W L, e VR e
TS § | OH Sifee o we wfafes /o
Vv x ¥V —> F & f(a,p)
=L (o) . Ly(B) BN R ferem T 21
fag #ifsw f& £, ¥ = % f5-whemdt
gEEE T
Let V be a vector space over the field F
and let L, and L, be linear functional on
space V. Let a function f: V' x V — F be

defined by f(a, B) = L(a) . L,(B). Prove
that f is a bilinear quantic on V.

6 -2 2
(0 I A=[-2 3 -1|.
2 -1 3

& AR AEl SR G e |few W
fruftor wifSw | 9ma emei gafed &l
f fafau

Determine the eigenvalues and the
corresponding eigenvectors of the matrix

6 2 2
A=|-2 3 -1
2 -1 3

Also find corresponding eigenspaces.
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(6)
THTS / Unit-V

5. (¢) TH-RRe  oAifddhieiol TshH hT HeA
format 38 fag wiNwl

State and prove Gram-Schmidt
orthogonalization process.

(b) A o R B A wifas IHE AW I,
a1 afesli o 3R B & =9 &t g 9.
HifST | T8 ot fag wifST fF T stid
oA g | [icel w1 gum= difodh

PN\ * haN
qq=rg {f@eha: @ g 2|

If o and B are two orthonormal unit
vectors, then find the distance between
vectors o and . Also prove that any
orthonormal set of vectors in an inner
product space is linearly independent.

(¢ g o 3R B AR A TEE WF) &
FE o wiew g a1 fag e fe

(o, B) = Re(a, B) + iRe(a,, if3)
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(7)

If o and B are two vectors in an inner
product space V(F), then prove that

(o, B) = Re(a, B) + iRe(a,, if3)
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