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B.A./B.Sc. (Part-I) Examination, 2023

MATHEMATICS
Paper - I

NUMBER THEORY AND
ABSTRACT ALGEBRA

Time allowed : Three Hours

Maximum Marks : Science : 50 Marks
Arts : 44 Marks

‘This questibn paper contains three sections as
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SECTION-A
quE—-

Write the statement of the
fundamental theorem of Arithmetic.

3% T B ATHICT THG & H9 fafad |
Define Abelian group.

A e B uid g )
Define order of an element of a group.

UHh AYF & oG9d B P & gredid

BT |

Prove that every cyclic group is abelian.

g@ BT % yd® a1 g AEe gl
|

Prove that every subgroup of an
abelian group is a normal subgroup.

fgg HfTa & e 995 & TS SUATE
TH YOI SUEYE BT Bl

Define Kernel of Homomorphism.
T @ afte & afonfia S |
Define Simple ring.

AT 90d @ Siedya Hifeg |

Define Division ring.

T e @Y areafya &I |

Define Maximal ideal.

Sfeerss TureTEe Y AT g |

" If R/I is a Quotient Ring of R then

prove. that if R is commutative than

R/I is also commutative. ,
ﬂ'ﬁfl?i'?fﬁlﬂ‘ﬂﬁ’ﬁrlzﬂiﬁﬁmﬁﬁ'ﬂ%
Eﬁm@aﬁm%uﬁ:ﬂmﬁﬁv%?ﬁ

R/I ¥ wwfaft@ma srm |
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SECTION-B

5 Prove that the order of every subgroup of
i 4 a finite group is a divisor of the order of
‘the group.
U::]@T_'I_I frg @ity fe oftfia aqe & wde Iuags @
. Hfe TE B Bife P WoH Bt 1
2  Prove that the squ_%re 'nflevery number 18
of the form 3m or 3m + 1. |
%@aﬁﬁqﬁimmmaﬁSmWSm+l UNIT-IIII
% T & BT ¥ | ga;lél.—lll
3  Show that the set O of the positive rational 6  Prove that intersection of any two normal
“  numbers forms an abelian group for the subgroups of a group is a normal subgroup.
operation * defined as : firg T 5 wE % 68l & TEE SUETE
_—. 1 GaPIS I TYE B Uh FEHIG SUEHE B
L9 ) |
g @t % weree ofog el & a9 |
oF, diFm &« W P wer @ iy ¥ % If £ is a homomorphism from a group G to
M e wafatEg aE @ G' with kernel K then prove that K <G.
ab afs feqE G ¥ G T UH wEmiar ¥ frer
a*b=?. WK%a}fﬁgaﬁﬁqﬁi K<aG |
UNIT - II UNIT - IV
g - 11 s — IV
' I P that every field is necessarily an
g f&ln;l;];e;;rfe)r hiail i:t?evgeral domain but the converse 1s not
§ iy ¥ 5 - ¥ :
e ({0,1,2,3,4),+,) & Y® 9T B B 7 “ecefwsanly i o W e &
Y ’ s % Ear & |
-I';t'll- o e 2 ' - ﬁmﬁﬁqaﬁmﬁﬂ;‘ﬂﬂﬂﬁ
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Show that the set S of all 2x2 matrices of
a o

the form % a,be Z is a left ideal but

not a right ideal in the ring R of all 2x2

matrices over the set Z of integers.

w e 3 ,
L O] a,b e Z TH & T AfAS &1 §g=d

S, quist 9 2x2 #Hf @ ot A A 7T
R ¥ 0% am e & wog afer ot

T %

UNIT - V
=E - V.

Prove that the ring (z,+,x) of integers is

a principal ideal ring. .
ﬁiﬁﬁmﬁitﬁ'ﬁﬁﬁm (z,+,x) T& g&H
oA qEd & | ;

Prove that if R is a commutative ring, then -

the pulynn_mial ring R[x] 1is also
commutative. :

Rrg @i 5 aR R ©w FuRibig Ted @

T I R[x] W Uh sARERE T@m g
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SECTION-C/@w—d
(a) Prove that two integers are congruent
modulo m iff they leave the same

remainder when divided by m.
Rig @i 5 @ qois &1 9IS el

urd ear & |

(b) Prove that if a, b are elements of a
group G then the equations ax=2b
and ya=b have unique solutions
%Gaaﬁaq' f5 aft o 3T b 5 WE G
¥ oraga & a1 @ ax =b Tl ya=b
¥ G ¥ ofxd 5@ g ¥ !

123456789]

IfP=|; g 96 45 2.3 1

o =(134)(56)(2789)

then find o lp o an g ¢
permutation P aS the product of disjoint

find whether p 1s an even
Cjéf'ilelﬁ’tation or odd permutation. Also find |

its order. hitps://www.pygonline.com J

d by expressing the

| 23456789
ak ©=|; g 96 4 5 2 31

o = (134)(56)(2789) .
-1 Hifia agr HITA p B FEIH
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14- (a)

(b)

15 (a)

Find the quotient group G/H and also
prepare its operation table when

G=(z,+), H=(4z,+)
ferm wE G/H s siforg e saa dhean
gl ff gagd et
G=(z,+), H=(4z,+)
Prove that the set
S={a+b2/abeQ} is a
subfield of the field (R,+,x) of real

numbers.

forg e 6 wgeg
S={a+b2/abecQ) TTEIaH
gemal & &9 (R, +,x) & Th IU&F & |

Prove that the algebraic structure
(z¢,+65%¢) 18 a commutative ring with

‘unity where zg ={0,1,2,3,4,5}. Is it an

integral domain ?

- fag it s @l wTET (26, +6-%6).

(b)
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Th FafatET EHeY dWd & WEl
zg = {0,1,2,3,4,5}, F41 9% T& QUi Hid
T ? :

Prove that an ideal [ of a commutative
ring R with unity is prime iff R/ is
an integral domain.

firg PR % e wafatmHg gawel 9w g
Ra%#wwﬁfamgmgrﬁﬁhﬁﬁr
|
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