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3142/Arts
B.A. (Third Year) EXAMINATION, 2016

MATHEMATICS
Paper—II
(Abstract Algebra)

Time : Three Hours
Maximum Marks : 100

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

Toft g afer ¥ | o T o SR TEE v 9 At A #
[t gl F 3 gEE B
PART - B (@Us-a) [Marks : 50

Answer ﬁvé questions (250 words each).
Selecting one from each unit. All questions carry equal marks.

TOF THE A TH-TE T T Y, Tt e 79 hifo |

e U9 1 3T 250 ) | Afew 7 7
Tft weAl & i TEE 2
PART - C (@Us-H) [Marks : 30
Answer any fwo questions (300 words each).
All questions carry equal marks.
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PART - A
(Tvs-31)
UNIT - I
(3=iE-1)
1. (i)  Define the following :

v fafed .

(a) Integral domain (U7 wI=T)

(b) Division ring (faursH fam)

(c) Field (839)

(d) Ideal (TUTTEEH)

(ii) Define zero divisors in a ring with example.

I H Y F W o R 9 sewo 3
UNIT - II
(3TE-11)
(iii) Define characteristic of a ring.
e 1 Afuereror fon aftre fafed .
(Z,, +, x,) T Afvrererr Jra ¢

(Zy, +, *,) find characteristic of given.
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(iv ) Define range of a ring homomorphism.

o1 for 9o =1 aftanfer wifSa )
UNIT - III
(SE-110)
(v ) Define vector space.
wfew gafe f aftm fafeR
(vi) Define linearly dependente and linearly independent.
T Had: 9 huwa: fe aftvre fafee)
UNIT - IV
(3TE-1IV)
( vii ) Define basis and dimension of a vector space.

ws gfew gufe ¥ enur o faar =1 aftaren fafedn

( viii ) Find the dimension of the subspace generated by the

following vectors in R*.
R* ¥ wiew wfeeil g/ Sifa Sq9AfE i fomn 5@ 31
(2.1,4.3) (2,1,2,0) (0,0,2,3) and (4,2,6,3)
UNIT -V
(3FE-V)
(ix) Define Rank and Nullity of a linear transformation.
g ST ST Hife q91 AT st aRsms o |
( x) Define sylvester's law of Nullity.
faearey =1 A = fad fafeaa

3142/Arts/410 3 PTO.



PART - B
(@us-9)
UNIT -1

(3HTE-1)
2. Ring (Z,={0,1,2,...(p-1)}, +p» %) s integral domain iff P is
prime.
T (Z, = {0,1,2,...(p-1)}, +,, x)) TF [Ha o= e &
Ffefs P 31vma B

3. Every field is necessarily an integral domain but the converse

is not necessarily true.

T &7 SAfTaria: W B § I sH faeie wia w e
BT
UNIT - II

(FTE-11 )
4. Find the quotient ring R/l where I = {4n |n € Z} and R =
(Z, +, x).
e se@ R/ 91 #ifSd S@T [ = {4n |n € Z} 99IR = (Z,

+,x)%|
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5. A cummutative ring without zero divisors can be embedded

into field.
et = & vl ¥ Wea w9 fafhy aog =1 @ $iee §
FA=Tearg e s wehar ¥
UNIT - III
(FehT-111)
6. Prove that the set W= {(a,b,0)|a,b e F} isa subspace of
the vector space V,(F).

fag =ifST & #9459 W = {(a,b, 0) | a, b € F} wfew gfew
TEE V,(F) &1 T 39 9698 21
7. The intersection of two subspaces W, and W, of a vector

space.

st wfewr wafe V(F) #1 &t 39 w=fed W, 9 W, =1 wdife
it V(F) =t T 39 9EfE g6t &1
UNIT - IV
(F=T3-1V)
8. Prove that the set S = {(1,2, 1) (2, 1, 0) (1, -1, 2)} forms a
basis of the vector space V5(R).
frs=ivR fFE sg=a s = (1,2, 1) 2, 1, 0) (1, -1, 2)} =few
FAME V,(R) 1 T STER 6T 8 |




10.

11.

12.

Show that the dimensions of the vector space V(R) of all 2x2

real matrices is 4.
fog | fF 2x2 %9 F T arafas Afesw & wfew wafE
V(R) =t famm 4 T

UNIT -V

(FhE-V)
Show that the mapping T : V,(R) = V,(R) where T(a, b, ¢)
= (c, a + b) is linear mapping.
fag i@ 5 wfafamor T : V,(R) — V,(R) 5@ T(a, b, ©) =
(c, a + b) T YfEe gfafesor 21

Find the matrix of linear transformation t relative to their

standard basis where t is defined as :
g ST t F ITF JE YR % we Az 9@ Fifse
et t Fire wepR aftenfia © -
t: V>V, such that t (a;, a,) = (a, + a,, 2a, — a,, 7a,)
PART - C
(@us-¥H)
UNIT -1
(gtE-1)
If1 is an ideal of a ring R then the set R/l {I+a|a € R} is

a ring for addition and multiplication defined as follows :
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13.

14.

a&IWWR%WWQﬁWM{HaM
€ R} ﬁwmqﬁmﬁamﬁmmaﬁ%fw}@
ERERIGIE S
(I+a)d+b)=I+(a+b)
(I+a).(I+b)=I+(ab),(I+a),(I+b)eR/I

UNIT - 1T

(3=13-11)

State all three theorem of isomorphism and prove second

isomorphism theorem of Rina.

FHEHRINGT & 1 55 ) Ry 0% (aeg) guEdia &
fedita v =t fag =ifsd

UNIT - 11

(3=T3-100 )

The necessariy and sufficient condition for a non void subset

W of a vector space V(F) to be subspace of V(F) is :
mmmvm%@mm W& @ V(F)
w1 T ITHAE B F A strarvas v vt vhie @

a.b € F and @ PeW = (ac+bB)eW
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15.

16.

UNIT - IV
(F&E-1IV)

If W, and W, are two subspace of a finite dimensional vector

-

space V(F) then.
afe W, 3k W, T aRfia feefta wfcn wafE V(F) St @ SU
TefeEl &
dim (W, + W, ) = dimW, + dim W, — dim (W, NW,)
UNIT - V
(§TE-V)

If the matrix of the linear transformation T on V(R) relative

2 =3

1 1:] , then what is the

to the standard basis of V,(R) is [

matrix of T relative to the basis B, = {(1, 1) (1,-1)} ?

A V,(R) % T STMER & Arde s S T =t #fzsg

2 3
[1 1]?'“‘WBf{(l,l)(l,—l)}%mrﬁﬁ@m

1 2
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