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3142/Arts

B.A. (Third Year) Examination, 2017
MATHEMATICS
Paper - Il
(Abstract Algebra)

Time : Three Hours
Maximum Marks : 65

PART-A [Marks : 20]
(gug-37)
Answer all questions (50 words each).
All questions carry equal marks.

Tt 97 sfErd ¥ yEw W w1 I 50 v |
) w3 B oA WA F oo T F)
PART-B [Marks : 25]
(|ve-9)
Answer five questions (250 words each). Select one question
from each unit. All questions carry equal marks.

TOF T ¥ UH-UE T YR EC, T U W i
TE U H OIW 250 R § i T W
W T F F gm &
PART-C [Marks : 20]
(@ve-|)
Answer any two questions (300 words each).
All questions carry equal marks.

FE I I T9F W T OIW 300 VR T
v 7 B ol W # ot wEm &
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PART-A
(@ug-31)

UNIT-I

(3eTE-I)

1. () Forany a, b of a ring R, prove that
a(-b) = ~(ab) = (-a)b.
fedt fimn R & fFf ofamm o b % foU fog
=IfT
a(-b) = —(ab) = (—a)b.
(i)  Define Subfield. s
Sg-% ® R wR 4

UNIT-11 ;

(Frd-10)

(iii) Define Kemnel of Ring homomorphism.
fin gt # oafe @ oferfye wifsm

(iv) Find the quotient ring R/, where 1 = {un|ne z}
and R = (z, +, *)

famraem RA w9 wtwg e 1= {unjnec)
TN R=(z + ) B
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UNIT-III

(3TE-100)

(v) If Sand T are subspace of a vector space V(F), then
show ScL(T) = L(S)c L(T).

7% § W T TRy wufe V(F) # SwRg=ma ¥
q FEL ScL(T) = LS)cL(T).

(vi)  Show that vectors (1, 1, 1), (2, 2, 0) and (3, 0, 0)
span R’
fag =i & wRw 1,1, 1), 2,2, 0 wW
(3,0, 0) ®ufe R3 =# fagfy s #

UNIT-IV

(FFTE-IV)

(vii} Define basis and dimension of a vector space.
et uftm e & R @ faw w wRam
fafau)

(viii) Show that the set 8§ = {(1, 0, 0), (0, 1, 0), (0, 0, 1)}
forms a basis of vector space V,(R).

faz =ifvy f& ==
S={(1,0,0),(0,1,0,0,0 D)
ke WA V,R) W TH MR wAE Y
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UNIT-V
FFE-V)
(ix) Is this mapping' 1:V,(R) = Vo (R); 1(x, ¥)=(°, y*)
a linear transformation ?
1 7€ TR 42 v, (R) - V,(R); 1(x, )= (10, ¥)
wF aw IR0 E 2

(x)  Define dual space and dual basis.

T wmfe @ B omm w1 it #ifm

PART-B
(EUs-|7)

UNIT-I

FFE-1)

2. Prove that a finite commutative ring without zero divisors
1s a field.

fog =ifw f& Y@ o @ F i FefEfma
TG UH &5 Tl e

3. If a € R, then prove that normalizer of ¢ in R
N(a) = {r € Rl ar = ra} is a subring of R.

Iz g R, & og Fw fF R & ¢« & vow=s
N{@) ={re Rlar=ra} R F STeEE 2
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UNIT-II

(geTE-10)
If f be a ring homomorphism from (R, +, -) to (R’, &, O)
then prove that the Kernel f is an ideal of R.
I’ f R+ ) ¥ R, S 0 ¥ O gEera 2, @

fog #ifsm s 5 Y sfe fn 31 Tl e 2

Prove that every homomorphic image of a ring R is
isomorphic to some quotient ring.

fog =ifsu fF f&dft ao@ R &1 WO+ auwr yfas
% Rl faym oo % gEed w@a #

UNIT-IH
(SeFTE-11)
Prove that union of two subspaces W, and W, of a vector
space V(F) is a subspace iff either W, c W, or W, c W, .
fag Fifwe fF freht sfin w=fe VF) it @ s9-aefed
W, e W, ¥ ¥ TF IwEEe o ¥ oI
W, cW,or W, cW,.

Show that vectors «;=(+i,2i) and o, =(1,1+{) are
linearly dependent in V,(C) but they are linearly independent
in V,(R).

TORY F AW o =(1+4,20) T oq,=(L1+i) HEW
T V,(C) ¥ linearly dependent # Ty WfEw wHfee
V,R) ¥ linearly independent ¥
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10.

11.

UNIT-IV

(FFTE-1V)
Prove that any rwo basis of a finite dimensional vector
space have the same number of ¢lements.

fag =ifee f& = ofifta fanfa oftwr safe € &=
A I F EmEl ¥ SE §EH T 2

Show that the set S = {(1, 0, 0), (1, 1, 0), (1, 1, 1)} forms
a basis of the vector space V,(R).

TR fF Fq==9 S ={(1,0,0), (1,1,0), (1, 1, 1)} =iz
e V,(R) #1 TF R fiffla s #

UNIT-V

FHE-V)
Show that the mapping f: V,(F) — V,(F) which is defined
by f (a,, a,, ay) = (a,, a,) i3 homomorphism. Also find
its Kernel.

feg =i f& s v v,m @
fla.aya)=(a,a) ¥ ofesnfm &, v, ¥ v, W
SEE TEEHIE ¥ sEEr afe i m S

If V and V* be finite dimensional vector space over the
same field F, then prove that

dim Hom (V, V°) = dim V x dim V".
IR wRE (§9) F W V v ufifiye fafiw
Ry wafedt ® @ fog #ifsg

dim Hom (V, V") = dim V x dim V".
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12.

13.

14.

PART-C
(@oE-|)

UNIT-I

(F-1)

Prove that a commutative ring with unity is a field if it has
no proper ideals.

foz #ifvt f&F & TorE FRfafEE 909 Bies (&)
T ? Az WY wR 3fee e fRmm T owh

UNIT-11

(gFTE-10)
Prove that every ring can be embedded in a ring with
unity.
fag = & v fo &1 w sows 1 o
sfegs fEar w1 wwa B

UNIT-1II
(FFE-1ID)
Show that the set positive real numbers R* is vector
space for the operations
x®y=1xy, Vx, ye R?
a®x=x% and a e R.
Fasu & v arafss wemstt w1 §gs=a R*
gt
x®y=xy, Vx, ye R'
a0 x=x", A9 geR
% fow ™ Sfw wefe sEm @
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15.

16.

UNIT-1V

(FFT-1V)
If W be a subspace of a finite dimensional vector space
V(F) then prove that
dim (V/W) = dim V - dim W.
I W T W e wRke wfe ve) o
swfe ?, @ fag wifwg e
dim (V/W) = dim V — dim W.

UNIT-V

(FFE-V)
If ¢ is linear transformation defined from a vector space
V(F) to V'(F) (where V(F) is finite dimensional), then
prove that
rank (#) + nullity (z) = dim V.
I ¢+ wfew T V(F) | V/(F) ¥ viwfie = Yfow
FRRT € (S V(F) W farim ¥) @ fog i

rank (f) + nullity (£) = dim V.
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