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3142/Sci.

Third Year Science Examination, 2018

MATHEMATICS
Paper—II
(Abstract Algebra)

Time Allowed : Three Hours
Maximum Marks : 75

| PART - A (@Us-371) [Marks : 20
Answer all questions (50 words each).
All questions carry equal marks.
Tt 99 Sfar €1 s U o SR UEE v § o1 T 8
[t Y¥ 1 % 37 qHH T
PART - B (@us-9) [Marks : 35

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

TS $HE | Ueh-Ueh ¥ Id §U, FeT Ui Y99 Hifow |

l ' T U9 I ST 250 VAT A A 7 7
| |4t T & 3 THE T
i PART - C (@us-w) [Marks : 20
| Answer any two questions (300 words each).
i All questions carry equal marks.
| IS S WY HIOTT | ok W9 T ST 300 WIsai & 31k 7 21
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1. (a)

(b)

(c)

(d)

(e)

PART - A

(Tus-37)
Define division ring with an example.
IR0 gigd faumt ae@ i gftunfa sifsw
Define integral domain and find characteristic of an
integral domain (Q, +, x).
quifeRtg W=t afeenfi Sifsrd @ (Q, +, x) i afierero
Fa HifSd |
Define principal ideal and principal ideal ring with
example.
SYET0 Fied oA UISTEE G G&A US| T
Tienfea =i |
State fundamental theorem on ring homomorphism.
AT FHTRIET T HAYd T 1 e fafad |
Define vector space and vector subspace with

examples.
IRl wiga dfew gufy qen wica T = givyhg
SIS |
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(f) Is the vector o = (0, 4, 20) e Vi(R) as a LC of the
following vectors.
M o= (0, 4, 20) e V,(R) ufew f=1 wfewi 1 LC §2
a, =(2,1,-1)a,=(-1,0,3),0,=(0, 1, 5)

(g) Define infinite dimensional vector space with an

example.

3I<reYy gfea uftfaa favia afew wufy +) gftafim
Hifed |

(h) Find the co-ordinates of the vector (4, -3, 2) e V, R)
relative to its basis {(1, 1, 1), (1, 1, 0), (1, 0, 0)}.
V, (R) & MR {(1, 1, 1), (1, 1, 0), (1, 0, 0)} ¥ wriey
G e (4, -3, 2) € V, (R) & frdwisr I #ifd
! (i)  Find Dim Hom (V,, V,) =2
Hom (V,, V,) =t famt 3ma sifs |
(j) Find Dim Hom (V,, V,)=?
gk TR H FAfE G YT T RIS |
PART - B

(Tvs-a)
UNIT - 1
(315-1)

2. Prove that every finite integral domain is a field.

fag IS &= quier w w &9 S €|
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3.

For any a, b, ¢ € R show that (R, @, ©) is a field for the

operations defined below :
fas FifvT & R, @, ©) @ &3 ¢ wwi dfmad @, © f=
YRR qRYIYG © :
a®b=a+b-1dMa©b=a+b-abVabceR
Is it an integral domain ?
1 I8 qUIihid Wid 82

UNIT - 1T

(3tE-11)
Let f be a ring homomorphism from (R, +, x) to (R’,®, ©);
then prove that the kernel of f i.e., (ker f, +, X) is an ideal of
(R, +, ).
A (R, +, x) ¥ (R,D, ©) ¥ i1 gamemifiar @ i fag wifsw £
& af¥ (ker f, +, x) fi1 R St ToTEEd €6t #1
Prove that the ring (7, +, ¥) of integers is a principal ideal
ring.
quifei =t {1 (7, +, %) T T oSt geE w6, fos
Shifsg |
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UNIT - 111

(3TE-1I1 )

6. If V be the vector space of all functions defined from R to
R; then show that f, g, h € Vare LI where
aﬁV;RﬁRﬁqﬁvﬁamwﬁﬁﬂﬁmWﬁeh
a8 ®IfS3 i f, g, h e V, LI ¥, =t -
() f(x)=eX, g(x) =x2 h(x) = x
(i)  f(x)=sin x g(x) = cos x h(x) =x
7. The union of two subspaces W, and W, of a vector space
g V(F) is a subspace iff either W, cW,or W,cw,.
' mmwﬁzvmﬁawm@a‘fw,andwzmww
SR B ? Aty W, cW,orW,cw,

.

UNIT - IV

(3FE-1V)
8. IfW, and W, are two subspaces of a finite dimensional vector
space V(F) then .
afe w, aﬂrwzwv&%ﬁmwﬁwmwmaﬁa
SUEHEAT & 4
dim(W, + W,) =dim W, + dim W, — dim (W, N'w,).
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Show that the following vectors form a basis for the vector

space V,(C).

fag =i fe fr= wfew, wfcw ¥@fE V4 (C) &1 T R

EEIGRS

(@) (1,i,0), 2i,1,1),(0,1+i,1-1)

() (1,1,1), (1,1,0), (1,0,0)
UNIT - V

(FHE-V)

10. Show the following f : V,(R) = V,(R), where f(x, y) = (x

cos O —y sin 0, x sin 6 +y cos 0)

is an isomorphism on V,(R).

fag Fifed fr SRIFET £ V,(R) > V,(R)

S8l f(x, y) = (x cos O —y sin 6, x sin 0 4—ycos€))
qufy V,(R) T T Gemehie ¢ |

11. If the matrix of the linear transformation t on V,(R) relative

to the standard basis of V,(R) relative to the standard basis

2 -3
of V,(R) is [ | J , then what is the matrix of t relative to

the basis B, = {(1, 1), (1,=1)} ?
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qﬁvz(R)%Waﬂaﬁ#uﬁa%ﬁﬁWtﬁﬂ%m

2 -3
[1 1] ﬁ?ﬁWBlz{(la1),(1,=1)}%Eﬁataﬁﬁr§w

1 7?

PART - C
(@ue-1)
UNIT -1
(3T3-1)
a b
12. Prove that the set of matrices of the form b Fp s bec

is skew field for matrix addition and multiplication. Is it a field?

(. Is it an integral domain.

b
malﬂﬁ?}ﬁﬁ[_z aJ,a, bec ¥ & gt AfeAw 1 vy

ﬁ@wﬂnqﬁw-%mwﬁwﬁn%:waﬁﬁ
FITS §7 1 9% Tk qUiRT Wiq £2
UNIT - II

(3T3-11)

13. A commutative ring with zero divisors can be embedded into

a field. Define field of quotients.

%@méamaﬁﬁr%ﬁmﬁﬁqmww%ﬁ
aﬁwmmmmélﬁmﬁaqﬁmﬁa?ﬁﬁm
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UNIT - 111

(FeTs-110)

14. Examine which of the following sets of vectors

o =(a,,a,,...a,) in R" are subspaces of R" ? (n = 3)
(A= Ya.,a 20
(b) Va,a +3a,=a,

) Yea=a

(d Va,aa,=0
UNIT - IV
(F&E-1V)
15. .State and prove existence theorem and extension theorem. ?\‘
e v aon forear Wi 1 fog hifs |
UNIT -V
(3TE-V)
16. Let V and V' be finite dimensioﬁal vector spaces over the
same field F, then
dim Hom (V, V') =dim V x dim V'
e T Hes F RV e v uffir foda wfen wwiEa €,
GIF

dim Hom (V, V') =dim V x dim V'
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