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MT-07
December - Examination 2018
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 Type Questions)

Note:  Section ‘A’ contains 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) (1) Define order of the group.

g DT Pifc Bl gRATRT BRI
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(i1)) Define normal subgroup.

TRIFTI SUAHE 1 URHINT HIoR |

(i11) Find quotient group G/N where
fA9RT FE G/N 1a BRI STafch

G=<{1,— 1,i,—i},.> (and) 3R N=<{1,— 1},.>

(iv) Define Boolean ring.

el I Bl IR BRI

(v) Does there exist the proper ideal of ring (Zs, +5,X 5) ? Justify

your anSwer,

T G (Zs, +5, X 5) DI IFRAT o g g2 3o
IR Pl gfee BRI

(vi) Define linear span of vectors.

afeert T eperelt faRagfer et aRw|TRT SR |

(vii) Let V be the vector space of 2 x 2 matrices over field R. Again

_|[a b\|a:b ER a 0\|la,cER
let U= 00 and W = S are

subspaces of V(R). Find U + W.
YTV aR e SReaTet & & R U= 0R 2 % 2 Hfea arafger

a b\la,b €R
ﬂﬂf?c'%@:r:rrHTU—{(oo ]
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Section - B 4 X8=32
(Short Answer Type Questions)

Note: Section ‘B’ contain 08 short Answer Type Questions. Examinees
will have to answer any four (4) question. Each question is of
08 marks. Examinees have to delimit each answer in maximum
200 words.
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2) Show that the set G = { 0, 1, 2, 3, 4} is the commutative group

for the operation +, (modulo addition 5 or congruence modulo 5),
where +, is defined as
TG DI Bl T G = { 0, 1, 2, 3, 4} HfshaT +, (Higgell
AT 5 a7 THIAY AT 5) & AU T AN Wug &, Set dfhar
+, T TR IRy gl

a+b gfe a+tb<5

a+b=
a+b-5 gfe a+b>5

3) Find all cosets of H = {O, 2} inG= {Z4 + 4}.
T G={zi+4} F 1 ={0,2} & T Feageay a1 HRTI
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Prove that every subgroup of an abelian group is normal.

R4g PINTY T T 3MTelel! FHE BT YD IURFIE TIHFI BIell ¢

Prove that the intersection of any two subrings of ring R is subring.
f1g HINTY DT 977 R & g +ff 3T It a1 Fefse +ff R @1
U&h IUgerd gl gl

Show that the characteristic of integral domain (D,+,.) is either zero
or a prime number.

f4g IR QUi U= @1 (D,+,.) L I FYal U
AT HAT Brell gl

Let X be the fix element in ring R, then prove that the set

A={a € R|ax=0} is left ideal of R.
9 X, 96 R BT Dl 90 3999 g 99 g DI ey

4={a € Rlax=0} , R &1 T oI 2l

Prove that the set W = {(a,b,c)‘a— 3b+4c=0;a,b,c< F} i

subspace of vector space V' (F) = {(a, b, c) a,b,c€< F}
TG RI ISR fop ey w = {(a,b,c)\a— 3b+4c=0;a,b,c€ F}
H%%TWV(FF{(a,b,c) a,b,ceF}Eﬁ T IS 2

Show that the set S={vl=<1,0,0), v, =(1,1,0), v3=<1,1,1>} is

basis of vector space V' (R) = {(a, b, c) a,b,c€< R}.

qa@haﬁﬁﬁzﬁﬂgﬁlm:{vl =(1,0,0),v,=(1,1,0), v3=<1,1,1>}
Afeer wafee V(R)z{(a,b,c) a,b,ceR} BT YR 2
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Section - C 2X14=28
(Long Answer Type Questions)

Note: Section ‘C’ contains Four Long Answer Type Questions.
Examinees will have to answer any two (02) questions. Each
question is of 14 marks. Examinees have to answer in maximum
500 words.
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gl
10) (1) If G={(a,b> a,b € R,a# 0} and operation ‘.’ In G is
defined as (a,b). (c,a’) = (ac, bc + d) then prove that (G,.) is a
noncommutative group.
afe G={<a,b> ab € R,a;éo} aor > Gfspar g H =
UhR GRS % (a,b).(c,d)=(ac, bc+d> ar ﬁ:l@' Eﬁ'f?_rl'q
% (G,.) T swpafaf™T g B

(11) If H is subgroup of G and K = {x € G|xH = Hx}, then prove
that K is subgroup of G.

afe H, I G &1 SUEHE € AT K ={x € G|xH = Hx} @
Rig HRTT At K, G 31 STR 2|
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11) If R= {m + n\/27, m,n € Z}, then prove that R is commutative ring

with unity with respect to usual addition and multiplication.

G R={m+n/2; mne z}, T8 Ucfa AR & Fmr
INThel eI Ol HhaTall b ATET R SIS 3@dd Aled Uhb
AT IR 2|

12) (i)

(ii)

If V be vector space over field F, then show that the necessary
and sufficient condition for nonvoid subset W of V(F) being

subspace is

I v eam FR aey e g, a1 g IR s9d 1
3R IR W & V(F) Bl STFHTSC 8 o fofy 39w
Ug ygie ufoee g b

Vu,vEW and (AAT) Ya,bEF —au+bve W

Show that every nonvoid subset of set of linearly independent
vectors in any vector space is linearly independent.

g HIFR fodt Al Tufse § Afden & vwpamda: Fad—=
T Dl Uch JTRad SENEEER ot UhdIdd: dd— gldl

21

13) Prove that any two equivalent integral domain of quotient field are

equivalent.
Rig HINR el 31 Joarer) QUi ol & fmT & off
JATBRT B B
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