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B.Sc. 5th Semester (Pass) Examination,

November-2023
MATHEMATICS
Paper—12BSM352

Groups and Rin'gs

Time allowed : 3 hours ] { Maximum marks : 40

Note : Attempt any five questions in all, selecting
one question from each section. Question No. 9

(Section-V) is compulsory.
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1.  (a) LetQ’ bethesetofall [}GSili;‘nfé rational numbers

and "*' be the binary operation defined by

ab
u*h-= 3 Prove that Q' is a group w.r.t. '**,
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IfH is a subgroup of G, then G is equal to the union

of all right cosets of H in G.

Let H be a subgroup of G and N be a normal
subgroup of G. Then'HI IN is a normal subgroup

of H.
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isomorphic to some quotient group of G.

) Let G be an infinite cyclic group. Show that order
of Aut (G) is 2.
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4. (a) Write all elements of symmetric group S; as

product of disjoint cycles.

(b) Let S = {a, b, c}. Write down even and odd

permutations.
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(a)/ Every homomorphic image of a group G isl
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N (a) Every finite non-zero integral domain is a field.

(b) If S, and S, be two ideals of a ring R, then
S, +8,=<8, U S>>
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An ideal S of a commutative ring R with unity is
maximal iff R/S is a field.

(b) LetR={a+ Jsb:a, be z}, where R is a ring

under addition and multiplication of real numbers.

Definef:R - R by f(a+ /Sb)=a- J5b. Show
that f is a homomorphisim of R onto R and its

kernel consists of 0 only.
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'Ir'\,/,aj/ Show that an element is a principal ideal domain

is a prime element iff it is irreducible.

(b) Show that units of Z [i] are -1, 1, —i, i.
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(a) Prove that every field <F, +, > is always a unique

factorisation domain.

(b) Show that the polynomial x* — 1 is irreducible

over Q.
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(a) Let G = {1, 2, 3, 4} be the group w.r.t.
multiplication modulo 5. Find the order of each

element. https://iwww.mdustudy.com

\_,Qb'( Define cyclic group.

(¢) State third theorem of isomorphism.

d) Findthe inverse of the permutation
1 2 3 4
1 3 4 2
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Jf}’ Define Quotient ring. |

{F  Define principal ideal domain.
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