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December - Examination 2016
B.A./ B.Sc. Pt. lll Examination
Algebra
Paper - MT-07

Time : 3 Hours ] [ Max. Marks :- 67

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 mark and maximum word limit may be thirty
words.
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1) (i) Define order of group.

Iq & B B gk BT
(i1) Define Coset.
e o gRefyd HR
(i11)) Define quotient group.
faTRT 0 @ gy HRT
(iv) Define order of a permutation.
SR T PIfc IRATT DI
(v) Define field.
&5 Bl gReIfa STyl
(vi) Define vector subspace.
AfGer IUFHISE Pl gRATRT BRI
(vii) Define linear dependent of vectors.
afgen & Raew nfrar o uRkefya Hf)
Section - B 4 X8=32

(Short Answer Questions)

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

in maximum 200 words.

MT-07 /700 /6 2) (Contd.)



135
(Tvs - 9)
(oTg TR UeA)

fAder: @ue ‘T’ H 08 Y IR UDR F U §, wienfAar o gt

2)

3)

4)

5)

6)

ff IR (04) FATA! & AT T g1 TAB U 08 3fehi &l
g1 TERial @1 frerad 200 &g H UG A aRAEa
I Bl
Show that the set {1, — 1, i, —i} where i=/(— 1) is an abelian
group for multiplication.
Rag BN fb Agead {1, — 1,4, —i} ST&T i=/(— 1) o |k
& forw wep arreet! U 2l
The union of two subgroups is a subgroup if one is contained in
the other.
R I fop 31 SURTHET T 8 Tep UG &Il & Al T Iu
TR | Jrfdee &l

Find the quotient group % and also prepare its operation table
when G = (z, +), H= (4z, +)

fagRT 30 %Eﬁiﬁﬁ?@sﬂ‘cﬁwﬁwwﬁﬂﬂm@wﬁﬁ
G=(z,+),H=(4z,+)

A ring R 1s without zero divisors iff the cancellation law holds
in R.

D13 goId R T 9T Md 8 IS IS () o Fem w93 g

The ring (z, +, x) of integers is a principal ideal ring.

gurfent Bt RT (2, +, x) T T Toreiaett R
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The necessary and sufficient conditions for a non void subset
W of a vector space V(F) to be a subspace W of a vector space
V(F) to be a subspace of V(F) is that W is closed under vector
addition and scalar multiplication.
ie. €W, BEW=a+BeEW

a€EF,FaeEW=a€eW
foret wfcer Tmfse V(F) & U s1ivaa Susdead W & o’ V(F)
1 U IUFHS g & fold 3Tasgesr v yafeq ufery I8 ¢ &
W feer I G& Afeer o & g 9 gl
ie. a€EW,BEW=a+BeW

a€F,aeW=a¢eW

Show that S = {(1, 1, 1), (0, 1, 1), (0, 0, 1)} is a basis for the
space V,(R). Also find the co ordinates of o = (3, 1,—4) € V,(R)
relative to this basis.

Reg PR f6 S = {(1,1, 1), (0, 1, 1), (0,0, 1)} TS V,(R) I
Teh YR gl T AR & AU o= (3, 1, - 4) € V,(R) & 71
NICASIISIGECAIS Y

Is the vector a = (2, — 5, 3) € V, (R), a LC of the following
vectors?

a,=(1,-3,2), o,=(2,-4,-1), o,=(1,-5,7)

T o= (2, - 5,3) €V, (R) Al =7 A &1 LC 22

a, =(1,-3,2), a,=(2,-4,-1), a,=(1,-5,7)
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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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10) (1) Ifa, b are elements of a group G, then the equations ax =b

and ya = b have unique solution in G.

IS @ 3R b foHdl g G & 3feud gl ol FHBR ax = b qeAT
ya=bd GH g g1 2 &
(i1) Prove that H is a sub group of the group (Co, X) where:

H={a+by/2/a€Q,beQ,a®+b* # 0} and Co= {c—20}
Rig SRR 5 H =g (Co, X) BT Wb SWT & el
H={a+bh/2/a€Q,beQ,a*+b # 0} & Co= {c—20}

11) (1) IfH is sub group of group G and K = {x € G /xH = Hx}
then prove that K is sub group of G.
IS H, T G &1 ITE € a1 K = {x € G/xH = Hx} I
Rig HRTT 5 K, G &1 ST™g 21
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(i) Prove that ring (zp = {0, 1, 2, ....(p — D)}, +, X)) is an

integral domain if p is prime.

Rig HIF & e (zp = {0, 1,2, .(p = 1}, +, ¥ ) T
QUi Tt B & Al p AT gl

12) Prove that the set M of all m x n real matrices (having their
elements as real numbers) is a vector space over the field R of
real numbers with respect to addition of matrices and scalar
multiplication of matrices.

Rrg HRTT gl m x n ardfae At (R raga anafds
N §) BT FIad M R FEdTsl & &5 W HiCHd an
W AT e o & A v Aoy wufe B

13) (i) Show that the set S= {(1, 0, 0); (1, 1,0); (1, 1, 1); (0, 1, 0)}.
spans the vector space V,(R) but is not a basis set.
g dIT 6 F= S = {(1, 0, 0); (1, 1, 0); (1, 1, 1);
(0, 1, 0)}. Al RS V,(R) I fAIfT el 8 TR b
YR T 78l gl

(i1) The linear sum of two subspaces of a vector space is also a
subspace.
fopet Afer |Hfse &t & SUFATSCIT dT U e I | G
SUFHASS gt &
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