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1519
B.A./B.Sc. (Part-I) Examination, 2019

MATHEMATICS
Paper 1

(Number Theory and Abstract Algebra)

Time Allowed : Three Hours
Maximum Marks : (Science : 50/Arts : 44)

This question paper contains three
sections as under :
Max. Marks-5

Section-A Tug '3y’

(SciencelArts)

This section contains one compulsory gquestion
with 10 parts, having 2 parts from each unit, short
answer in 20 words for each part. All questions carry
equal marks.
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Section-B R &

Max. Marks-25

(SciencelArts)

This section contains 10 questions having 2

uesti .
questions from each unit. Answer 5 questions (250

w i
ords each) selecting one question from each unit. All

Questions carry equal marks.
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Section-C wvg ‘|w’ Max. Marks-
(Science-20/Arts-14)

- This section contains 4 descriptive type questions
(questions may have sub-divisions) covering all units
but not more than one question from ea-t:h unit, Answer

any two questions (500 words each). All questions carry

equal marks.
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Section A/G@UZ-31

State fundamental theorem of arithmetic.
i F qET T F He F

If p is prime then prove that
d(p) = (p — 1) where ¢(n) is Euler’s

phi-function.

afz p T g wew € oar fag s S

o(p) = (p — 1) & o(n) R FE FE

Define order of element of a group.

aqe § fedt o w1 wife @ wfenfm

- wifsm

Define Cyclic group.
TFra gqE F R Hife
Explain simple group with an example.
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(i) Define kernel of homomorphism.

T %) s F1 wRuRE

{‘ty”«) Explain ring with zero divisors.

YA 99 wfed 99@ @ SEER )

\(}ﬁij What do you mean by prime field ?

1519

U & R 9 T w2
(ix) Define Maximal Ideal.

feas urTach W wfonf wif)
(x)  Explain polynomial over integral domain.

UifEE wia ® Elgqﬁ ! FEAET |

Section B/@uz-§
UNIT-I/g&TE-1

Explain Euclidian algorithm for finding greatest
common divisor of two positive integer and use.

it to find ged of 2445 and 652.
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3. State Chinese remainder theorem and use it to

find ail solutions in Zg, such that :

2 =8mod4; x = 2mod 3; x = 4mod 5.

St 3w s @ Fe HiC @ @ FE
_Zﬁnﬁ'ﬂ‘ﬂﬁﬁmﬂﬁﬁqm:

x =3mod4; x = 2mod 3; x = 4mod 5.

UNIT-IV/gaE-11

4. If
1 2 3 4 5 6 7 8 9
f . ; = Sg
2 § 4 6 3 1 SR °
then write permutation f as product of disjoint
cycles and find the order of f.
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Prove that every subgrouﬁ of a cyclic group is
a cyclic group.

firg HIRT 6 ©F T EE B TOE ST T
WHE R oA T

UNIT-T/Ze&E-111

6. Prove that every subgroup of index 2 in a group

is a normal subgroup.

fag wifse f& fadt o # 2 goFis 9N IS
ITHE UF WA STEE O

7. State and prove fundamental theorem of

homomorphism.
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 UNIT-IV/S&E-TV

Prove that necessary and sufficient condition for

a subset S of ring (R, +, *) to be subring of R

is that .
@ 8+(8 =8
(i) 8S ¢ s,

Rz 7 f5 aom (R, +, +) B sqwgea S 91

R &1 T S7aed ¥ & foq smeves 9 waiw

wfteiy & : hitp://www.uokonline.com
@) S+(8)=8
(@) 88 ¢ S.

Prove that characteristic of integral domain is
either zero or a prime number.
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" UNIT-V/Z&TE-V
Prove t;hat Ideal I of commucative ring with

identity element R js prime ideal if and only
R .

~if = is an integral domain.

I
fig wifo e s afeq FAAEAI 99 R H
TrsTee 1 s e g § AR 9 Hed afg
R B
7 & QUi Wi w |
If fix) aﬁd g(x) # 0 are any two polynomials over
a field F,-Ithen prove that there exist unique

polynomials g(x) and r(x) in F such that :
flx) = qlx) glx) + rix)
where eitﬁex_’ r(x) = 0 or degree deg r(x) < deg g(x).

7R flx) T glo) # 0 & F W *E Q 3gw € A s
it fF & F # "W qlx) T rix) T ¥R &~
fa .

flx) = glx) glx) + rlx)

S W oA o)

L

0 = éleg r(x) < deg glx).
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Section Cl@uz-gm
HG =ll@,b)]a,be R, q» 0} and operatien

O is defined as :
(a, b) G.'{c, d) = (ac, b + d)
then prove that (G, O)is a g&-nup.

G = {(a; b)|a, b R a = 0 7 Fhew
O T YER ferfen ¥ fe .

(@, b) © (¢, d) = (ac, b + d)

™ fog w5 (G, 0) w wp %

~ Prove that every group of order 4 is Abelian

group.
iz A 5 4 9 T e s
e e 7

Prove that union of any two subgroups of
a group is a subgroup if E-El,nd only if one
of them is subset of other.
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(i1}~ Prove that order of element in a finite group

is a divisor of order of group. ;%

fag #ifm f yifim 998 @ W& Egd H
FfE W F Hfz 7 goF W L

14. Define Isomorphic group. State and prove Cayle’s

theorem.

Wﬁwﬁﬁwﬁamlﬁﬁmmm

w1 fag =it

15. IfR = {m +nd2%mone Z}, then show that R i&
a commucative ring with identity element for
siz;nple addition and multiplication. Is it ﬁlay be

a field ? .
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