B. A. LXAMINATION, 2022
(Fifth Semester)
(Main/Re-appear)
MATTIEMATICS

BM352

Groups and Rings
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Note o Attempt Five questions in all. All questions
carry equal marks,
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1. (a) Show that the sct
G= {u+b\/5; a,beQ} IS an abeclian
group with respect to addition. 3
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A necessary and sufficient condition for
a non-cmpty subsct H of a group G ¢
be a subgroup is that
aeH beH=>ab'eH, where b1 i5

inverse of & in G. 2.4
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Prove that the order of cach subgroup of
a finite group is a diverse of the order of
the group. 3
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Prove that every quotient group ol
cyclic group is cyclic. 24
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Every homomorphic image of a group G

is isomorphic to some guotient group of

G 3
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If o(Aut (i) > 1, then show that | 2.4
oG) > 2

afz o(Aut G) > 1, ™ fremy fF .
oG) > 2

[et Z(G) be the centre of a group G if
G/Z is cyclic, then prove that G 1is
abchan. . 3
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Write [(] 5 4 3 ] : as '|,hc
product of disjoint cvcles. 24
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Every ficld is an integral domain. 3
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The intersection of two subrings is a
ring. 2.4
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The ring of integers is a principal ideal
ring. 3
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(h) et/ R - R'be aring homomorphism,

et S be an ideal of R. Then _f(&) is an
ideal of f(R). 24
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7¢1)  The ring of Gaussian integers is an
Fuclidean domain (ring). 3
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(b) An clemant in a principal ideal domain
is prime clement i it is irreducible.2.4
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then R[x] is

"R Integ nain,
8 (1) If Rasan integral dor X

also an integral domain.
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(D) Favery pPrincipal idcal domain is a uni
factorization domain '*I:ﬂ
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. {a how that a group upto order 2 is abelian,
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(b)  Deiine a quotient group. 1
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d) Show that the ning Zgo {(0, 1, 2, 3, 4),
ve} has no prupc:; ideal. 1
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() State Gauss Lemma. 1.4
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