B.A/B.Sc. (Part-II) EXAMINATION, 2015

MATHEMATI €S
Paper- I : AbstractAlgebra
Time : Three Hours o ) M.M. : 75/66
| : Part-A (Cotnpulsory) [Marks: 15] *
- ST atEd ) /

~ 1. Define characteristics of a Ring, e & Sif¥eraror &1 g1 IR7) |
Define Maximal Ideal, a3 Jursiraeit & qRmr i |
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- Write the deﬁnatlon of Eucl idean Ring,
 fRrerEr o o T iR |

Write the defination of Vector Subspace.

i Semfe & gl SRR )

Write the defination of Coset. ¥z 3! g+ faRad |
Define Linear Transformation. ¥Rad war=xor &1 g e |
Write the defination of Annihilator. SRy 3 TR feriad |

Define Similar Matrices. ST et & s S/ |
Define Eigenvalue and Eigenvector.

SR W G AT A & IR AR |,
Write the definition of Diagonalizable Matrix.

Tt dfca o gl fafer |
 Part-B (¥17-9)
If (R, + x)isaring suchthata’ + a, V¥ a¢ R, thenprove that:
IR R +x) W T AR @ + a, Yha SR RIG AR a+ a=0
If fix) = 2 + 5x + 3x? and g(x) = I + 4x425° are two polynomials over _,

. . thering (z, + , x,); then find,

I I (2, + , x) A fix)= )+5x+3x7?l?11g(x) 1 +4x+2x3?ﬁ5‘f ‘
?:’Iaga?ﬁ%?ham BRI {x)2(x)
Prove that the intersectionof two subspaces W, and W, of a vector

. space V(F)isalso a subspace of V(F)

Rig AR ¥ fAsiha wafe V(F) 3 <1 Suemiesl W, ae W, &
qdfiss 0 Y(F) 6 T STHafe Bl 3 | |

Prove thet the mapping t = V(R} — V, (R) whichis deﬁncdbyt(a,b)_
(a, by0)is alinear transformauonfrom V toV, '

g Hifer & gRiRkEm t= V(R) - V, (R))Gﬂt(a, b)-(a b, 0) ¥
qﬁqﬁa%vévww%mmﬁw’zl 3 |
Show that the elgenvalues of an idempotent matrix are ¢itherzeroor

mmﬁ%waﬁwﬁm$ aﬁﬁmmﬁwﬂmmaﬁ%;
Part-C (¥7-9)
Unit-1(EHE-1)
(a) Define unitelements in a ring with unity. Also prove that the
set of all units in ring with unity forms multiplicative group.

Fe R 3 v araga ) R A e fig A 1%

ﬁsﬁwﬁm%qﬁmwwwmmh
(b) Prove thatthe sets = {a+b+Zja.be }is subfield of the field (R,+
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(a)

®)

(@)

()

i WENNEINERPSERVSS RS T
xX) of real numbers. .
g PR T W= 5 = [0+ 042)0.b¢ 0} AR TN D &7
(R, +X)®P1 T YR & |

Define greatest common divisor. Also let R be a Buclidean
ring, a, b non-zero elements in R, then prove that a and b have
greatest common divisor d which can be expressed in the
formd= Aa + b forsome 2, u sR.
HETH WIAHIGTE B TR ) G G R U6 sy 3o &
a,b RS AT ra9q & A Rig SR 5 o 791 b BT F2w
WD dE R 8l 4, ue RS R d = Ja b Doa &
2 T S ahar g |
Define degmé of a polynomial. Also let f{x) and g(x)b€ two non-zero
polymials over aring R, then prove that :
agqaa%aﬁaﬁqﬁ‘mﬁaﬁmamwww R ﬂxmen
g(x)ﬂ?ﬁﬂ?@?tﬁ‘lﬁ'&'ﬁm :
(i) deg [f (x) + g (x)] sMax. [degif(x). deg.g(x)]
(ii) deg.[f(x). g(x)] <deg. fix)+deg. g (x)

Unit-TI( 3E-11 )
Prove that the necessary and sufficient condition for a non-

void subset W of 4 vector space V(F)tobea subspace of
V(F)is:

ﬁaﬁmﬁimmm V(F)a‘:%aﬁ?ﬂmgaﬁw
& R V(E) &1 7o o B @ Rt snowas v vaiw |
e &7 a, be Fanda, BeW=(a+bB)eW

(Proye'that the set S = {a +ib, c'+id} is a basis of vector space

CR) if and-only if (ad - be) 20.

g R 6 W= § = {a + i, c+zdml°qmm&C(Rm
TH SR G 3 A 3R BaA AR (ad - be) # 0

Show that évery n-dimensional vector space V(F) is isomor
phicto V(F)ie. V®) =V (F)

- i IR 5 T n v e e VIF), V(F) & g@orI

B S IR V(F) 2V " (F)

Find the matrix of hnea.r transformation ¢
the basis B defined as:

YR B,a%mawwwﬁmﬁam?ﬁwmtﬁﬁ?ﬂﬁﬁ
w; - '

t — ,
(x, x, x,) = (x, X H Xy X -x-dx Ox

J'x.a)

on R with respect
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(a)

®)

(a)

(b)

Unit-TI( $E-1T)
Let W be a subspace of V(F), then prove that
Jfe W, V(F) & Sovafe 21, a1 Rig iR 1&:
dim A(W)=dimF -dim W
Show that the following matrix A satisfies Cay]cy-Hamllton
theorem. Hence find its inverse A™:

TR HIRR 5 e IR A Dl » e v Brage
A | BT MWWA S PR

102
A=1021
1203

Prove that:
(i) Similar matrices havc same trace.
(i1) Similar matrices have the same eigenvalues.

Rig HicA b
(3n) TSRS B SH T 2R B |

()T Mo S T T AR ¥

Didgonalize the following matrix.
= Meaa o ahia iR

a=[;,]
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