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MT-07
June - Examination 2016
B.A./ B.Sc. Pt. lll Examination
Algebra
Paper - MT-07
Time : 3 Hours ] [ Max. Marks :- 067

Note: The question paper is divided into three sections A, B and C. Use of
non-programmable scientific calculator is allowed in this paper.
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Section - A 7x1=17
(Very Short Answer Questions)

Note:  Section ‘A’ contain seven (07) Very Short Answer Type
Questions. Examinees have to attempt all questions. Each
question is of 01 marks and maximum word limit may be thirty
words.
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1) (i) Define group

g DI URHINT HI |

(i1)) Define sub-group.
S Pl gRATT DR |

(ii1) Define inverse Permutation

el T T IR HIR|

(iv) Define Ring.
I DT URHINT DRI

(v) Define ideal.
TURSTIEE T IRATYT ISR |

(vi) Define Linear Combination of vectors.

afeent & ThaTd T9g Bl IRYTNT AR

(vii) Define Basis of a vector space.

Ffeer FHE & MR DI IRIINT IR |

Section - B 4 X8=32
(Short Answer Questions)

Note: Section ‘B’ contain Eight (08) Short Answer Type Questions.
Examinees have to answer any four (04) questions. Each
question is of 08 marks. Examinees have to delimit each answer
in maximum 200 words.

(Tvs - 9)
(oTg TR UeA)
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ff IR (04) FATAl P STAE ST &l TAdDb U9 08 3fchl ohl
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g1 gl 1 3iferepdd 200 oTeq) H U Stard g
B 2l
Show that the set Q" of the positive rational numbers forms an abelian
group for the operation and defined as :
Rig IR b e ufviT FEmell 1 T Q* |fhar *
& ol T ShAMMHT U § STal * 7 bR aR49Tivd 3 :

ab

a* p= 3

Yabe QF

If (<)

123456789
§ :<789645231)
o =(134) (56) (2789)
then find 6! § o and by expressing the permutation § as the product
of disjoint cycles, find whether § is an even permutation or odd
permutation. Also find its order.
o' o ST BN TuUT AT § Pl [gad <shl b [OFHe
4 o e 918y b € T9 pHeT & A1 favy e ? gddht
HIfc |t ST BT

Prove that the order of every subgroup of a finite group is a divisor

of the order of the group.

g PPN o 5=l aRfd U & I Iu &t dIfc ga &
PIfS Bl HISTD Bl 2

If f is a homomorphism from a group G to G' with kernel £, then
Prove that KAG.
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I £ 9 G A G W U FHGINGT & a1 g HIRr b 1
3T KAG.

If I, and I, be two ideals of a ring R, then prove that
I+ L= {a+ a./ai€l, a;el,} is an ideal of R containing both I,

and L,.

I 1, 3R 1, fh=ft gerr R Y & UrTaterdr & df Rig SifvTg b
L+1,= {a1+az/a1€I,azeIQ} qﬂRaﬁWWﬁT@qﬂW
I, 3R 1, ST I=<ifaE g

Prove that the set W = {(a, b, 0)/a, b e F} is a subspace of the

vector space V;(F) for vector addition and multiplication.
fag SN & Agcag W = {(a, b,0)/a,be F} AR A 9
N & U AfGer FER Vi (F) &l T ST 2

If W, and W, are subspace of a vector space V(F), then :

afe w, 3k w, foesdt afeer suf v(F) &t 1 Su IHfear & ar
Wi+ W,=L(W,UW,) = {W,UW,}

Prove that every non-empty subset of a LI set of vectors is also LI.

g HIVTT Afeent & LI =T &1 I 3iReh Iuagead T LI
g &

Section - C 2X14=28
(Long Answer Questions)

Note:  Section ‘C’ contain 04 Long Answer Type Questions. Examinees

will have to answer any two (02) questions. Each question is of
14 marks. Examinees have to delimit each answer in maximum
500 words.
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gl (02) ATl & SIAE AT &1 TP U9 14 37 Bl &
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B gl

10) Prove that - The set of all ordered pairs of real numbers is a

11)

commutative ring with unity under addition (+) and multiplication

(%) of ordered pairs defined as below :

fag IR 1 areafae Fwamstt & A4l ia JHT &1 Tl
=1 ypR aRuTT a1 (+) T (x) & forv v oy fafFm aeagdht
qetd % :
(a,b)+ (c,d)= (a+ c,b+ d)
(a,b) X (c,d) = (ac, bd)
Ya,b,c,d € R
Is it an integral domain?
T g YUIHRT Ui 2
(1) Find all the cosets of 3Z in the group (Z, +).
9 (Z, +) | 32 & I Teagad Bl S HIoR|

(i1) Prove that - The set An of all even permutation of degree » is a

group of order sn! for the product of permutations.
RIg PN - » iened & A 7 HHdl BT FgTad An
ShHeR U AT & g Sl BIFC @1 U B4l ¢
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12) Prove that - The set F* of all ordered n-tuples of a field F is a vector

space over the field F.

Rag DINTY DT fhedT &5 F b 1@l b » AT qUal Pl T
Fr 83 F IR U Ay I Bl

13) (i) Prove that- Every LI subset of a finite dimensional vector space

V(F) is either a basis of V or can be extended to form a basis
of V.

Rig BIfoTY fop forett aRfaa faefta |fger e vF) @1 oie
LI SUAgeag A7 A 'V BT MER BT g T SH V BT 3MER
fffa e & forg favga v S | 2

(i1) Prove that - The 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,
Rrg AT - ol afeer waf vr) 6t @ Su Al
W, ddT W, B FY Uh ITER Al g I W C W,
I W, C W,
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