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B. A. EXAMINATION, 2021
(Main)
(Fifth Semester)
MATHEMATICS
BM-352
Groups and Rings
Time : 3 Hours Maximum Marks : 27
Note : Attempt Five questions in all. All questions carry equal marks.
Fel T URaAT o 3T AT | Tl 9ol & 3k AR § |

1. (@) Show that the set of integers Z is an abelian group with respect to
binary operation ‘*’ defined as a'b = a + b + 1 for a, b € z.

st & quifes Z#M AT a, b ez F AT a'b = a + b +1 & &7 # gRenivg
TSR TR+ o ATIET Tl HHg ¢ |

(b) Show that the union of two subgroups is a subgroup iff one is
contained in the other.

eRMST o & 3UEHg! T ATl Teh 3UqHg ¢ IlG 3R hael Il Th - g@ &
TATRA & |

2. (a) Prove that a subgroup H of a group G is normal if and only if each
left coset of H in G is a right coset of H in G.

ey HIfST & Gog G &1 ve 3uqeg H AT § Ii¢ 3R $had afe gcds
G #H & a1 de G & H &l Sl HIAC glam |
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(b) If a cyclic subgroup N of G is normal in G, then show that every
subgroup of N is normal in G.

g G & ThF 39EHg N, G H €A §, df GABT T H &1 Jcdeh 3G
G # 9T gl

3. (a) If p is a prime number and G is a nonabelian group of order p°,
show that Z(G) has exactly P elements.

I p Teh AT HE&AT § IR G 31T p° & AlF-3aThT FHg & dl aMsT
& 2(G) # &= p da gl

(b) State and prove Cayley theorem.
F TAY F ey a aofa A |

4. (a) Find the number of elements in the centre of group Ss

AT S3, & hog H dcdl I J&IAT AT HITST |

(b) Show that a characteristic subgroup of a group G is a normal subgroup

of G. Is the converse true ?

aAMST & Uk Wog G 7 AU | 3uHg G &1 WA 3UHHE &l
el Hc & ?

5. (a) Prove that if S = {a+bVv2 : a,b €Q} then (S, +, .) is a field.
ey fIfGT F afc S = {a+bv2 : ab € Q} a (S, +, .) T& &7 gl

(b) If in a ring R with unity, (xy)*> = x?? for all x, y € R, then show that R

is commutative.



g |3l x, y € R & fv gfadt afga ao@ R # (xy)* = x%?, dr gisv & R
CIGER R

6. (a) Prove that centre of a group G is a normal subgroup of G.

gy HIfST & T @og G & Fg G FH AT TG o

(b) A ideal S of a commutative ring R with unity is maximal iff R/S is a
field. https://www.cbluonline.com

A& wfed Afeaw g R &1 & 3sfEae S sfRwan § afe 3 saa afe
R/S Ts &7 gl

7. (a) Prove that an element a in an Euclideanring R is a unity iff d(a) =
d(1).

fqy HIfST & e gFafsa ReaT R # dca a T a5 § IS 3R Sae Il
d(a@) = d(1) |

(b) Show that every non-zero prime ideal of a principal ideal domain is
maximal.

eRMSU b AT INSTIT T T AlT-SIRT IHST ST &7 A & |

8. (a) Show that the polynomial 8x> - 6x - 1 is irreducible over Q.
geligT & SgUE 8x° - 6x -1 & FW HAGHUNT |

(b) Show that if a is an irreducible element of a unique factorization
domain R, then a must be prime.

eRisU b afe Ueh Faich tharesaleid S R 7 TEeiolid ded a g, ol a
AT glell AR |



9. (a) Define Cyclic Group

TR T F IRNT FT |

(b) Define Permutation Group.

F5 IRAT T F IR ST |

(c) Prove that every subgroup of an abelian group is always normal.
ey Hfav & i TFg &1 93 3UHAg Hed WA gial § |
(d) Define integral doamin with two examples.

FHATRCHAIT &7 @l &l 3amevil Higd RN Hifav |

(e) Define Quotient Ring.

ot Rar @l R ST |
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