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*(CBCS) IInd Year Annual Examination

Sisne - 2164

B.A./B.Sc. MATHEMATICS

(Algebra)
(Core)
Paper : MATH202TH
Time : 3 Hours] [Maximum Marks : 70
Note — Attempl five questions in all, selecting one question

from each of the Units I, II, TII and TV of Section
B. Section-A s compulsory.
F qiE GYAI F IW SIS0 @WUE-a ® TOE TEE
ILIL I a9 IV § U&h-Ush W99 & S <lfen
wre-3 dfad )
Section-A (@US-37)
Compulsory Question (31amd yy=)

I. (1) Show that the Group G = {1, -1, i, =i} under

multiplication is a cyclic group. Find its

generators.
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T o 98 G = (1, -1, i, i) TH & ded (vi) Let G be a group and /' : G — G be a
UF WHA YR ¢l THE St §a e | mapping such that fla) = «*' V a € G, then

show that G is abelian.

Al G U% §9E € 3R [ G > G Uk "EA

(i) Show that inverse of cach element in a group

G is unique.
’ W UFL 8 1% flu) = «' ¥V a € G, @ fCEmy
wiEe 6 @9 G § sk a@ @ ufaem f5 G T ¥
s &l (vii) Give example of a commulative ring without
(i) Let G = (£l. i, %j, +k} be the group of unity.
quaternions then find centre of G. faa @ & A deg & IqeL0l it |
AL G = {£], &, +j, +k} = &1 T T @ (viii) Give an example to show that union of two
G %1 F5 Fa wifen) ideals may not be an ideal.
oA et difsm f 1 seed
(iv) Let G be a group and ¥ € G such that sk Rt o
%1 faem ww emedt AE @ "l 2x8=16
o(x) = 4, then find o(x*).
Section-B
A G TR x e Gzq 9o & T
patk (@s-a)
o(x)=4, a c.\.aLv i m_._u_?_.m_
Unit-1

(v)  Find all the cosets of the subgroup 4z of group

(3T3-1)

2. (a) For each positive integer n, prove that the set

a0 % H=rfa qUiel & 9% ;@ SHEYE 4z & of all ath roots of unity in C forms a finite
w4l wHEE S i | abelian group w.r.t. multiplication.
CH-883 (2) CH-883 (3) Turn Over
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ﬁﬂﬁ@ﬂﬁ@:%ﬁﬁ?ﬂ%@n Unit-I1
mﬁd%ﬁ&:wiﬁﬁmﬂa%ﬁammﬂ (ZaTE-IN)
R st T T FA R 4. (a) Show that a non-emply finite subset of a group
(b) Show that the set U(10) of units under G is a sub-group of G, iff it is closed under
multiplication modulo 10 is a finite group. multiplication.
TiEY f% R gl 10 ® aea sEEd @ @z %?ﬁ%@ﬁﬁﬁﬁﬁ%%ﬁﬂﬁ
U(10) & wfife wgz ¥ G =1 39-99 ¢ 9fc 38 M & aed se fRar
(@) If G is a group in which (ab)" = a"b" for three ST %
consecutive integers n and any a, b in G, then (b)  Prove that centre of a group G is a sub-group
show that G is an abelian group. of G.
A G T e ¥ R (aby = anbr o g Ff % T G %1 &3 G F1 309 Ty, 5
iRl n H faw sk = 4, b e G ¥ g, 5. (a) State and prove Lagrange’s theorem for finite
%%Womﬂ%ﬁﬂmw_ groups.
(b) Let G ={2": r € Z}, then show that G forms R §E % fou duiw wim # fafeu sk
a group under multiplication. Also show that G fag =ifm
is cyclic and find its generators. (b) Prove that the order of every element of a finite
AN G = (2 :re Z}, @ golze f5 G T & group is a divisor of the order of the group.
T TF WIE T ¥ g W femnu f5 G fog #ifse fr oifts oq & vorF smaa =
TEE € AR TR SE F@ i 6Y5,7 #ife, a9 = Ffz *1 woF =W T 64,7
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Unit-II1 (b) Let G and G" be groups and f: G — G’ be
(FarE-111) a homomorphism, then show that :
(a) If G is a group and H is a sub-group of index i) Ah=@f))'VYxeG
2 in G, then show that H is a normal sub- (ii) Let @ € G, then show that -
group of G.
ol ] ) o( f(a))
s G % W9E € 3 H, G °H gIHE 2 FH —
TH I9-9YE &, @ <uise fE H, G & TF A ik,
= gﬁo%oﬁﬁm%_\;oio‘ﬁ
SRRk G gaEFIR@ € d gvizu fE .
(b) Let H be a normal sub-group of G. Show that . _
; : ) ) =)' VaieG
the set of all right cosets of H in G form a E
group with multiplication of cosets as (1) ¥ % u € G, a9 oieqy ¥ .
composition. o(f(a)) 4.7
72,
M fF H. G 1 s §m s9-u9e @) fgeme o)
fF G # H& Tt guysi &1 gq=ad, F45E & Unit-IV
ﬂaﬂ«_ﬁm&%mﬂ%ﬁaﬁm«_ﬂmﬂﬂw&_\& EFE-1V)

7. (a) Let G and G’ be groups and f: G — G’ be 8. (a) Prove that the set of matrices of order 2 forms
a homomorphism, then show that ker f is a a ring under addition and multiplication of
normal sub-group of G. matrices.

TN GG EE EAMf:G>GC & fag =i f& #ifz 2 & so@i =1 agem
quEfEr &, @ <wisu B ker £, G 1 UH WA FRl &® A AR T & 99 uF e S
ITTYE B 2
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(b)

9. (a)

(b)

If R is a ring in which ¥ =xV x € R, then
prove that R is a commutative Ting.
qﬁRﬁaﬁﬂ%ﬁHﬁx'l:xvxeR%,ﬁT
mmi‘mftﬁmﬁmm%l 6'2,7
Show that the ring {0, 1, 2, 3, 4; +s, X} is @
field.

zgize fo& @@@ {0, 1, 2,3, 4; 45, %5} T &3

(4

Prove that an ideal of a ring R is a sub-ring of

R. Give an example 0 show that converse may

not be true.
MWEWWRHW-W,RW

@ I9-9 T 7z g W fog TR e
éﬁqﬁﬁ@ﬁmﬁﬁﬁrm%l 62,7
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