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3142/Arts
B.A. (Third Year) EXAMINATION, 2018
MATHEMATICS
Paper 11

(Abstract Algebra)
Time allowed : Three Hours
Maximum Marks : 65
Part A (@S ‘3}) [Marks : 20]
Answer all questions (50 words each).

All questions carry equal marks.
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q fiwm 7 81wt v F oF g &

Part B (@US ‘¥ [Marks : 25]
Answer five questions (250 words each),
selecting one question from each Unit.
All questions carry equal marks.
Y% FHE G UF §¥T gI0 §U, Hel WA §IT
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Part C (@US ‘W) [Marks : 20]
Answer any two questions (300 words each).

All questions carry equal marks.

FZ g g7 FIIQ FAF F¥T F I 300 Yl
g ofir 7 8 |yl 9vA F 3F gaA 8
Part A (@Ug ‘31

1. () Define Integral Domain.
quEr Wi Refya Fif
(i) Define principal ideal.

T et # ufafim F i

(i) Define Ring Morphism.
o1 goemfmr & 9Rafeg sifsa
(iv) Define Quotient field.

fowm a3 =+ qfowfea s
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(v)

(vi)

(vii)

(viii)
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Define subspace.

Iygfafte &1 wfafaa =ifsw

Show vectors (1, 2, 3), (1, 0, 1) and (0, 1, 0)

of V,(R) are linearly independent.

Tasa & v R & 3w (, 2, 3), (1, 0, 1)

T 0,1, 0 TS UG @dA &l

If W, and W, are two subspaces of a finite

dimensional vector space V(F), then

dim (W, + W,) = ?

s w, 3R w, % wfifis fadm sfcw wafe
V(F) &1 Q Iqdfafeear & @ (w, +w,) =1 fam
F OB ?

Write the existence theorem for a Basis.

IR & foau oifam g &1 w9 fafag
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(ix) Define Dual Basis.

gt MR & wRwfaa ife
(x)  Write the Sylvester’s law of nullity.

foerr =1 Y w1 fam fafao
Part B (@0 ‘H)

Unit 1 (G&TE I)

2. Prove that the intersection of two subring is again

subring.

fag =ifvu f& 3 STaeEl &1 gdfrs ff & Igaem
B ¥

3. Prove that the ring (Z, +, x) of integers is a principal

1deal ring.

fag =ifsm f& qufdl =t for (z, +, ©» ™ g=
eEet o #
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Unit 11 (G&E II)

Find the quotient ring R/I where R = (Z, +, x) and

I ={un|nez}.

faum ac@ R T HITTC I R = (Z, +, ) @

[ =fun|nez

Prove that every homomorphic image of a ring R is

isomorphic to some quoticnt ring.

fog =ifv & 9 oo™ R #1 Y9« gaer) giatas
g% frdt faum oo@ & e @ ®)

Unit IIT (3&1E III)

Show that the set

W = {(a, b,c)|la-3b+4c =0, a,b,c e R}
of 3-tuples is a subspace of the vector space V., (R).
fag #ifa & wg=m

W ={(a, b c)|a-3b+4c =0; a,b,cc R}

3-quell & Wiy whfe v R ®1 w SyEete ¥
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7. Prove that every non-empty subset of a LI set of

vectors is also LI.

fag =#ifog fo wfeel & wwom @O wg=="
F TA® fE Juagem ot Uw W@ @A B
Tl

Unit IV G&E IV)

8. Prove that every finite dimensional vector space has

a basis.

fag =ifu fo vow 9fifgm fardly wfew aafe =1
T uR famme dar

9, Show that the set
S=1{1,21),(21,0)Q1, -1, 2)}
form a basis of the vector space V. (R).
ECER I e
S=1{(1,21)5(2,1,0)5(, -1, 2)}

afqe wHfe V(R) & TH qHR S ¥
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Unit V (& V)

10. Prove that the kernal of linear transformation is a

subspace.

fog =ifvu f& fea How gfafmm F1 afe =
Irgafse @l ®

11. Let ¢im(V(F)) = n and if
B = b, by, ...... b}, B'=lx,, x,, ...... & 3

are the basis and dual basis sets of V, then prove

that :
x,by + x50, + ... +x.b, =1

(identity mapping from V to V).

am & (V(F) @ n fam & wfigw wwfe & am
fe
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12.

13.

14.

Part C (@Ug ‘F')

Unit 1 (38 D

For any a,be R show that (R, ®,0©) is the field.
Where :

a®b=a+b-1 and a«Cb=a+b-ab.

fog =9t fF R, 0,0) T &9 ¥, & o, beR
% fom

a®@b=a+b-1 dIql aOb=a+b-ab i

Unit II (3= I

Prove that every ring can be embedded in a ring

with unity.

fag =ifst f& v=w 1 =1 aogmst fn § sraegias
fear w1 gHar

Unit III (FHTE IID)

Prove that the necessary and sufficient condition for
a non-void subset W of a vector space V(F) to be

subspace of V(F) is for o¢,becF and

a,BeW=(aa + 5B e W.
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foz Fifu fr fet oftw wafe v & & AfER
Ww%ﬁqwmaﬁqmmﬁﬁ%

oo FmETaS 'QEI g 9fqE @y ¢, beF a9
a,peW:=(ax +bpeW
4
Unit IV (3&FTE 1IV)
15. Prove that the set
S ={a+ib, c+id}
is a basis set of the vector space C(R) iff (ad - b¢)#0.
fag =ifsm f& w=3
S ={a+ib, c+id)

gfew TEfe CR) 1 TH AR g ¥ AR &

Faa afe (ad -be)#0 |
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Unit V (3&F V)

16. Prove that the mapping t: V,(R) > V,(R), defined

by :
ta,b)=(a+b,a-bb) Va,beR

is a linear transformation. Also find range, rank and

nullity.

fos =i f& vum) @ vyRr) # honfsa whifaso
ta,b)=(a+b,a - b, b) Va,be R

@’%@maﬁﬁm&mm,ﬁﬁaﬁtw
ft F@ i |
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