Modern algebra
K1 Level Questions
UNIT I

1. Iforder of group Gisp ,where pis prime then
a. Gis abelian
b. Gis not abelian
c. Gisring
d. None of these
2. If Gisagroup, for alE G ,N(a) is the normalize of a then® x € N(a)
a. xa ax

b. a e
c. a e
d. at a
3. IfGisagroup,thenforalla, bG
a. (a =a
b. a T a
c. a a
d a a

4. If Gis aset of integers and a. @ - ,thenGis
a. Quasi-group

b. Semi group
¢. Monoid
d. Group

5. Inagroup G, for each element a € G, thereis
a. Noinverse
b. Auniqueinversea €
c. More than one inverse
d. None of these
6. If pisa prime number and po Plenfi e

a. a e
b. a €G
c. a C
d a O

7. IfGisagroup of order n then, order of identity element is
a. One
b. Greater than one
c. n
d. none of these
8. Ifmlke @ is of order@®@nd® is prime to n, then order of a is
a. n



10.

11.

12.

13.

14.

15.

16.

b. one
c. lessthann
d. greaterthann

If the order of elements@Bla € [Brel @nd@h respectively then
a. mfi

b. i}

c. @mE 0

d. none®@fRlese

Ifinagroup [BlaBE ,the order ofaisnand orderof a ism then
a. mbk

b. i}

c. @a

d. none@fBRese

The identity permutation is

a. Even permutation

b. Odd permutation

c. Neither even nor odd

d. None of these

The product of even permutation is

a. Even permutation

b. 0Odd permutation

c. Neither even nor odd

d. None of these

The inverse if an even permutation is
a. Even permutation

b. 0Odd permutation

c. Even or odd permutation

d. None of these

The product of I12ADB 3RABE isH

a.

b. 1B

c. 3@A
d. 153834

The inverse of an odd permutation is

a. Even permutation

b. 0Odd permutation

c. Even or odd permutation

d. None of these

If2l @nd@ are the inverse of some elements @RE , then
a. @



UNIT I

17.

18.

19.

20.

b. ¥
C. BforRa
d. none@fAlese

Let Z be a set of integers , then under ordinary multiplication(Z,) is
a. Monoid
b. Semigroup
¢. Quasigroup
d. Group
is a sub group of G if
a
b
C D
d
IfG= 1,-1,i—- i isamultiplicative group then order of @i is
a. One
b. Two
c. Three
d. Four
If G is a group of even order ,V@E# e if a ethenGis

a. Abelian group
b. Sub group

c. Normal group
d. None of these

IfG= 001,2,3,4, the order of 2 is

a. One
b. Two
c. Three
d. Four

Every group of prime order is

a. Cyclic
b. Abelian
c. Sub group

d. Normal group

The number of elements in a group is
a. ldentity of group

b. Order of group

c. Inverse of group



d. None of these

ADne® one mapping of finite group onto itself is
a. Isomorphism

b. Homomorphism

c. Automorphism

d. None of these

Ifinagroup ,V@ €

a. a a

b. a a

c. a a

d. NonefRBese

Iff 2B and 4@ be two permutations on five symbols 1,2,3,4,50Fen? fis
afufala)

3 poom

b afufals)

uulull

Given permutation
(1632)21)
b. (1632)(11)
c. (1632)45)
d. (1632)54)

If the given permutation are
afafald

" is equivalent to

Q

b pEEE
' ufululdl

pEEE
ufululdl

pEEE

If number of left cosets of Hin G are n and the number of right cosets of Hin G are  then

a m
b. >n
C. <n



10

11.

12.

13.

14.

15.

16.

d. None®f[lese

. If His a sub group of finite group G and order of H and G are respectively @nd@h then
a. m|
b. n|
C. In

d. None®f[Rese

If2Z is a finite group of order n ,then for every a€ G, we have
a. a an identity element

b. a a

c. a a

d. None®f[lese

If andB aretwo sub groups of G then following is also sub group of G
a. N

b. U

C.

d. None®f[lese

The set M of square matrices (of same order) with respect to matrix multiplication is
a. Group

b. Semigroup

c. Monoid

d. Quasigroup

If (G,*)isagroupand V alll BE G *q * *xa e,thenld is
a. Abelian group

b. Non abelian group

c. Ring

d. Field

If G is a group such that a ellv@mPe ,then Gis

a. Abelian group

b. Non abelian group

c. Ring

d. Field

If f 283 and 4@ are two permutationson1,2,3,4,5then f is
BEEE

a.

b.

c.

d
'



17.

18.

19.

20.

If @ is the order of element a of group G then a e, an identity element if
a. |n

b |m

c. n

d nt

The order of elementin a group G is

a. One

b. Zero

c. Order of a group
d. Lessthan order of a group

Iff ,@ € agroupandorderofallinda are [nd@@espectivelythen
a. n

b. n

c.. m

d. None®fRBEese
If a, Bla group of order m then order of a @nd@ @hre
a. Same

b. Equaltom

c. Unequal

d. None of these

UNIT I

IfG= 1,-1 isagroup, then the order of is
a. One

b. Two

c. Zero

d. None of these
The product of permutations@12BE - 2BEB - 1BR@ is equal to
a.

b ufull

pEE
C ufull
' e
d e

ufull

ululululel

The permutations :

a. (15)(13)(24)

is equal to




10.

b.

(1)(2)(3)

c. (135)(56)

d. (142)53)

Given the permutation 12BABBA then s
a. (135724)

b. (1473625)

c. (1765432)

d. I

If 1283 BRen? is
a. (13)(24)

b. (13)

c. (24)

d. (23)(31)

Statement A : All cyclic group are abelian

Statement B: The order of cyclic group is same as the order of its generator

a.
b.

C.

d.

A and B are False

Ais true and B is false
Bistrue, Ais false

A and B are true

Statement A : Every isomorphic image of a cyclic group is cyclic
Statement B: Every homomorphic image of a cyclic group is cyclic

a. Both A and Bare true

b. Both A and B are false

c. Aistrueonly

d. Bistrueonly

A element a of an finite cyclic group G of order niis a generatorof if0 p nandalso
a. is prime to

b. pisthe multiple of n

c. nisthe multiple of n

d. None of these

If isthe finite group of ordern, a € @ndorder ofais , iffl @ the cyclic then

a m n

b. n

c. n

d. None®fREese

IffiPe @b a generator of a cyclic group and order of aisn oo then order of a cyclic group
m is

a. Infini

b. m

C.



11.

12.

13.

14.

15.

16.

17.

18.

d. n

Let G= 1,-1 then under ordinary multiplication (G, *) is
a. Monoid

b. Semigroup

c. Quasigroup

d. Group

Let be a set of rational numbers under ordinary addition is
a. Monoid

b. Semi group
c. Quasigroup
d. Group

Let @I be a group of square matrices of same order with respect to matrix multiplication
then Itis nota

a. Quasi group

b. Abelian group

c. Semigroup

d. None of these

If isa finite group, then foreverya € thenorderais

a. Finite
b. Infinite
c. Zero

d. None of these

In the additive group of integers, the order of every element a # 0is
a. Infinity

b. One

c. Zero

d. None of these
In a additive group of integers , the order of identity element is

a. Zero
b. One
c. Infinity

d. None of these
In the additive group G of integers the order of inverse elementa BIV@EE is

a. Zero
b. One
c. Infinity

d. None of these
The singleton 0 with binary operations addition and multiplication is ring and it is called



Zeroring

a

b. Division ring

c. Singleton ring

d. None of these

. The elementa # 0 € ,the commutative ring is an integral domain if
a. a 0, € @ndad 0

b. a , €E @ &

c. a #0, € [mndAd 0

d a 0B € [mnd@A ol

. Aringll is a integral domain if

a. is a commutative ring

b. [ a commutative ring with zero divisor

c. is a commutative ring with non zero divisor
d. is a ring with zero divisor

UNIT IV

A ringl with binary operation addition is an abelian group. It with binary operation
multiplication , V@, ,a. .a,thenRis

a. Commutative ring

b. Integral domain

c. Field

d. Nullring

If aring 0 has a multiplicative identity 1 then
a. 1 0

b. 1 0

c. #

d. None®f[lese

Anelement a € , , - aringis nilpotentif for some positive integer n is
a. a

b. a a

c. a 1

d. NonedfREese

The following statement is false

a. The intersection of two non- empty sub ringis a sub ring

b. The intersection of two non empty sub group is a sub group

c. Askew field have zero divisor

d. Anintegral domain have zero divisor

If f is a isomorphism of a ring ( *) onto ring ( ) and
: Isomorphic image of a field is a field



10.

11.

o

o 0 T o

: Isomorphic image of a division ring is a division ring

: Isomorphic image of a ring with unity is a ring with unity

Then

a m, @

b @nd@ @reffa se

c @Bndl @refa s2

d. 0@sHa se

A field having no proper sub field is
a. Prime field

b. Division field

c. Integral domain

d. None of these

The following statement is false

a. Everyfieldis aintegral domain
b. Everyintegral domainis a field
c. Everyfieldisaring

d. Everyringisa group

The non zero element a, of thering , are called zero divisors if
a. a.

b. M. A

c. a. ]

d. a. A

Afield is defined as

a. Division ring

b. Commutative ring

c. Integral domain

d. Finite integral domain

None of these

A commutative ringlBl Bvith unity is called integral domainifa, €
a. a 0a+0, #0
b. a a ,
c. a 0= a
d. NonedfRBese
The generators of thegroup =a,a ,a ,a e are
al
alnd@
alnd@
alind@
.If  =1,-1 isagroup with ordinary multiplication the order of - 1 is
One
Two
Zero



13.

14.

]

16.

17.

o

a o oo

19.

o

8o o

Let® @nd@ 'Me two arbitrary ring, ¢ : R>R' defined as ¢(a) =0 foralla €

¢ is homomorphism

¢ is automorphism

¢ is isomorphism

none of these

The homomorphism ¢ of rings [in "is isomorphism If the kernel I(¢) is
¢

I'é

¢ '

None of these

. If Uis anideal ring , then

/ @R
/ Gs@bBEin
As@aEin

NonedfRBese
Afieldis a
Vector space
Integral domain
Division ring
Commutative division ring
If integral domain D is of finite characteristic , then its characteristics is
Odd number
Even number
Prime number
Natural number

. A commutative divisional ring is

Vector space
Group

Integral domain
Field

A commutative division ring is
Finite integral domain
Integral domain

Zeroring

None of these

. If B is a commutative ring with unit element , is a maximum ideal of2 if

/ @0 d
/ @s@lfie @
As@ie @

None®df@lese

then,
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UNIT V
If isa commutative ring with unit element ,@ is aideal of@ @nd@ / @& a finite integral
domain then
@nax mdl d @
@sfo @A a i fdea BfE
As@@ ini alldea BfD
Nonedf@llese
If Ris an Euclideanringand a, € [Bfb# 0isnota unity R then
da da
da da
da da
None®fBlese
If is a commutative ring, with unit element then
Every maximal ideal is a prime ideal
Every prime ideal is a maximal ideal
Every ideal is a prime ideal
Every ideal is a maximal ideal
A set of all even integersis a ring
Commutative ring
Integral domain
Field
None of these
Every integral domain is not a
Field
Commutative ring
Ring
Abelian group with respective addition
IftheringRissuchthat(a =a , a, € ,then
@ mm a
As@o 0 a i e
AsA er@in
None®fBlese
If the ring s finite and commutative with unit element, then
Every maximal ideal is a prime ideal
Every ideal is a maximal ideal
Every prime ideal is a maximal ideal
a and c are both true
The set of square matrices of same order with respect matrix addition, is a
Quasi group
Semi group
Group
Abelian group



9. The set of square matrices order 2, with respect to matrix multiplication

a. Quasi group

b. Semigroup

c. Monoid

d. Group

10. The set of all non singular matrices of same order with respect to matrix multiplication is
a. Quasi group

b. Monoid

c. Group

Abelian group
11. If a, € isagroup then bisthe conjugate to aif existsc € G

a. c [c
b. a
c a

a

12. If N is a set of natural numbers then under binary operation a.b =a-b, (N, .)

Quasi group
Semi group
¢. Monoid
. Group
13. If e and@ @re two identity element of a group G then
a.
b. e #e
c. e e for®o

None®fBlese
14. is a set of even integers under ordinary addition and multiplication , then isaring, [
also
Commutative ring
Integral domain
Field
None of these

o 0 T o

15. If thering has left identity e and@i B @den i @ Fthen

a.
b. e # e
c. e e

d. none@fBRese

16. If thering has a unity e and@ [Renl
a.

b. e ze

c. e e



17.

o

18.

19.

o

o 0 T W

nonedfARese

If in a ring with unity ( , V@, € )then
As@i o atin e
@ @ ma
As@EFie d

None®fBlFese

If I is aintegral domain and a # OBE I then

a 0

a =20

a #

None of these

If integral domain I is of finite characteristic then

[@sGini Bn

[AsAnfini Bn

None®fBlese

. Aring ( , +, -@lls said to have zero divisor if
a, , . 0= a+ 0@Brll # 0
a a+x WM dil %

’

1]

a
a ,a. 0P>a O0@BrA O
a, ,a 0= a O@ndm O






Modern Algebra

K2 Level Questions

UNIT I

1.

10.

Define Sub Group.

A Subset H of group G is called a subgroup of G if H forms a group with respect to the
binary operation in G.

Define Group.

A Non empty set of element G is said to form a group, if in G there is defined a binary
operation with Closure, Associative, Identity, inverse Property under addition or
multiplication is a group.

Define Closure Property under addition.

atb € G for every a and b belongs to G.

Define Associate Property under addition.

(at+b)+c = a+ (b+c) where a,b,c € G

Define identity property under addition.

ate=e+a=a, e is the identity element forallae G

Define Inverse property under addition.

a+ (-a)=(-a)+a=0, -ais inverse of awherea e G

Define Abelian group.

A group is said to be abelian commutative group, if it satisfies the condition a.b=b.a for
all a,b belongs to G

Define Order of G

Number of elements in a group is called as order of G and it is denoted by O(G).
Define Symmetric Group of degree n.

If a group has n elements then it is denoted as Sn and it is called as Symmetric Group of
degree n.

Define Generator of G

Let G be a group and let a belongs to G if <a>=G

UNIT 11

1.

2.

Define Cyclic Group.

A group G is cyclic if there exists an element a belongs to G such that <a>=G

Define Cyclic Sub group.

Let G be a group. Let a belongs to G. Then H={a"/n € Z} is a subgroup of G. H is called
the cyclic subgroup of G generated by a and it is denoted by <a>

Define Center of a group.

If G is a group, then the center of G, denoted by z(G), is given by Z(G)={a € G/ab=Dba for
all b epG}.



10.

Define Coset:

Let H be a SubGroup of a group G. Let a € G then the set aH{ah/he H} is called the left coset
of H defined by a in G.

Define Index Of H in G

Let H be a subgroup of G. The number of distinct left coset (or) right cosets of H in G is called
the index of H in G and is denoted by [G: H]

State Lagrange theorem.

If G is a finite Group and H is a Subgroup of G, then o(H) is a divisor of O(G).

Define Order of a.

If G is a group and a €GB, the order of a is the least positive integer m Such that a"=e.

State Euler’s Theorem

If n is a positive integer and a is relatively prime to n, thena® =1 mod n.

State Fermat theorem:

If P is Prime Number and a is any integer, then "= a mod P.

Define normal Sub Group.

A sub Group N of G is called a Normal Subgroup of G if aN=Na all a €rG.

UNIT 111

1.

Define Quotient Structure.

Let G/N denote the collection of right cosets of N in G. Elements of G/N is the subsets in
G.

Define Quotient Group.

If G is a group, N a normal subgroup of G, then G/n is also a group. It os called the
quotient group or factor group of G by N.

Define Homomorphism.

A Mapping ¢ from a group G into a group G is said to be homomorphism, If for all a,b €
G d@)=¢ ¢

Give an Example for Homomorphism.

If (G,+) and (G,*) be a group then f(x)= 2" is Homomorphism of G

Define Kernel of ¢.

If ¢ isa homomorphism of G into G, the kernel of ¢, Kb, is defined by kb = { x eBlG /
¢ (X)= e,@ = identity element of }.

Define Isomorphism

A Homomorphism ¢Efrom G into G is said to be an isomorphism if ¢ is one to one
Give an example for isomorphism.

If (G,+) and (G,*) be a group then f(x)= 2" is Isomorphism of G

State Fundamental theorem for Homomorphism.

Let ¢ be a homomorphism of G into G with kernel K. Then G/K = G.

Define a Non trivial normal Sub group.



10.

A Group is said to be simple if it has no non trivial homomorphic images, that is if it has
no non trivial normal subgroup.

State Cauchys theorem for abelian Group

Suppose G is a finite abelian Group and P/o(g), where P is a prime number. Then there is
an element a # e €@ G such that a’=e.

UNIT IV

1.

State Sylows theorem for abelian group.
If G is an abelian group of order o(G) and if P is a prime number, such that P*/o(G).
P! does not divides 0(G), then G has a Subgroup of Order P".

2. Define inner automorphism.
If G be a group for g €@ define the mapping T,: G—G by Ty(x)= gxg™ for all x €BG. Then Tg
is an automorphism of G, called the inner automorphism of G.

3. Define Group of inner automorphism.
I(G) is a subgroup of A(G). I(G) is called the group of inner automorphisms.

4. State Cayleys theorem
Every group is isomorphic to a subgroup of A(s) for some appropriate S.

5. Define Transposition
A Permutation of cycle of length two is called Transposition.

6. Define Even Permutation.
A permutation 6 € S, is said to be an even permutation if it can be expressed as product of an
even number of transpositions.

7. Define Ring with unit element.

If there exist an element in R Such that a.1=1.a=a for every a in R. then R is called a ring with
unit element

8. Define commutative ring.
If a.b=b.ain R then R is called Commutative ring.

9. Give an example for commutative ring with unit element.
R is the set of integer +ve , -ve and 0. +ve is the usual addition and (.) is the usual multiplication
of integer and is a commutative ring with unit element

10. Give an example for commutative ring but has no unit element
R is set of even integers under the usual operation of addition and multiplication. Thus R is
commutative ring but has no unit element.

UNIT V

1. Define Zero Divisor
If R is a commutative ring then a£0 € R is said to be a zero divisor, if there exist a,b €ER, such
that a.b =0

2. Define integral domain
A commutative ring is an integral domain if it has no zero divisor

3. Define Zero divisor

A ring is said to be a division ring if its non zero elements forma group under multiplication.



10.

Define Field

A commutative divisor ring is called a field

Define Finite Field

If field has only finite number of elements then it is called finite field

State Pigen hole principle

If n objects are distributed over m places and if n> m, then some plces receives atleast two object.
Define characteristic 0

An intergral domain D is said to be of characteristic 0, if the relation ma=0, when a0 is in D and
where m is an integer can hold only if m=0.

Define Finite Characteristic.

An intergral domain D is said to be finite characteristic if there exists a +ve integer m . Such that
ma=0 forallae D

Define Homomorphism.

A mapping ¢HromEhe@ingRAntoEhe®ing? * AsBaidBoBeMomomorphismiif

d@r)=¢ a ¢

d@b)=d a ¢

Define Zero Homomorphism

Trivially ¢ is @ homomorphism and 1(¢}). ¢ is called Zero Homomorphism.



Modern Algebra

K3 Level Questions

UNIT I

w N e

No v &

10.

State and Provecancellationla .

Prove that if G is an abelian group, then foralla, € G@&nd all integersn, a. a

If His a non empty finite sub set of a group G@n @ is closed under multiplication, and then@
is a sub group of[@.

Foralla € G,Ha €E-—= Mo @

State and Prove@uler’'s@leorem.
State and Prove@ermat’s@leorem.

Given a, inagroupGBthen the equation a. @n @.a have a unique solution for
@n B@nd.
If GO a group in which a. a for three consecutive integers B ofttllil, € G, show

that G is abelian.
A non empty subset H of the group G is a sub group off@ if
I a, H@mplies@Rat@ H
II.  a€ H@mplies@Bat@m € H
Define sub group and if H is a non empty finite sub set of a group@@n @ closed ina
multiplication, then @ is a sub group of[@.

UNIT 1l

1)
2)

3)

4)
5)

6)
7)

8)
9)

HK is a subgroup of G if HK is a subgroup of G if and only if HK=KH.

The subgroup N of G is a normal subgroup of G if and only if every left coset of N in G is a right
coset of Nin G

If Hand K are finite subgroup of G of orders O(H) and O(K) respectively, then

0 (HK)=———

If Hand K are subgroup of G and O(H)> G , O(K)> G then, HNK #(e)
If Gis a group, N a normal subgroup of G, then —is also a group.

Show that every subgroup of an abelian group is normal.

If ®isa homomorphism of G into G, then

1. ®(e) = ¢, the unit element of G

2. O(xM)=d(x)* for all XEG

If ® is a homomorphism of G into G with Kernel K, then K is a normal subgroup of G.
Fundamental homomorphism of theorem.

10) Cauchy’s theorem

UNIT Il

1)
2)

Every permutation is a product of a cycle.
Every permutation can be uniquely repressed as a product of disjoint cycles.



3)
4)
5)
6)
7)
8)
9)

Every permutation is a product of 2 — cycle.
If T: S=>S,x€S,x€S, then x lis the image of x under I.
If G is a group then A(G), the set of of automorphism of G, is also a group.

I(G)=— where I(G) ia a group inner automorphism of G and Z, is center of G.

Let G be a group and of an automorphism of G if a € G is of order O(G) >0 then O(®(a)) =0O(a).
State and prove cayley’s theorem.

If G is a group, H is a subgroup of \G and S. The set of all right cosets of H in G, there is a
homomorphism O of G into A(S) and the Kernel of O is the largest normal subgroup of G which
is contained in H.

10) Define : Inner automorphism, automorphism.

UNIT IV

1.

10.

If Ris aring then for all a,b€ R.
% a.0=0.a=0
% a(-b)=(-a)b =-(ab)

s (-a)(-b)=ab

If in addition and has a unit element, Then

7

@ (-l)a=-3,
& (1)(1)=1
A finite integral domain is a field.
If @ is a homomorphism of R into R’, then
% d(0)=0
% O(-a)=-P(a)ya€R.
If @ is a homomorphism of R into R’ with Kernel [(®)then
e |(®)is asubgroup of Runder ‘ +
e Ifa€1(d)r€Rthen bothratararein| ().
The homomorphism ® of R into R’ is an isomorphism if and only if I(®) = 0.
If U is a ideal of the ring R then— a ring and is a homomorphism image of R.
Let R,R’ be rings and ® is homomorphism of R into R’ with Kernel U . Then R’ in isomorphic
to — more over there is a one — one correspondence between the set of ideal of R’ and set
of ideal of R which contained O. This correspondence can be achieved by associating with an
ideal ‘U’ in ‘R’ the ideal w in F defined by W= {x€ R}/ ®(x) € O’}, If W defined —in a
isomorphic to —
If R is a commutative ring with unit element and M is an ideal of R. Then M is maximum ideal
of Rif —is a field.
Every interval domain can be imbedded in a field.

Let R be the Euclidean ring and let ‘A’ be an ideal of R. Then exists an element a€ A such
that A consist exactly of all a,x where x rang over R.



UNIT V

1)

2)

3)
4)
5)

6)
7)

8)

9)

Let R be a commutative ring with unit element whose only ideals are (O) and R itself.
Then R is a field.
If R is a commutative ring with unit element and M is an ideal of R

M is maximum ideal of R if —is a field.

Every integral domain can be imbedded in a field.

Explain — Euclidean ring.

Let R be the Euclidean ring and Let ‘A’ be an ideal of R Then exists an element a; € A
such that A consists exactly of all ag x where x ranges over R.

A Euclidean ring possess a unit element.

Let R be a Euclidean ring the any two elements a and b in R have greatest common
divisor d more over d=Aa+ub for some A,u €R.

Let R be an integral domain with unit element and suppose that for a, b € R both — and

— are true. Then a=ub, where uis a unitin R.

A element a in a equident ring FR is a unit if and only if d(a) = d(1).

10) Let R be an equident ring then every element in R is either a unit in R (or) can be written

as the product of a finite number of prime element of R.



Modern Algebra

K4 Level Questions

UNIT I

There is a one-to-one corresponding between any two right co-sets of H inlf.
If G a group , then

a. [BeldentityBlement®f @ Aniquel

b. Everyld € G Eniquelnver BEn

c. forBveryl € G,

d. for@ @, BeG, . .

3. Therelation = [nodA [ an equivalence relation and define cyclic sub group.

4. State and proveld r nElleorem.

5. LetG bethesetofallreal2 2 matrices [ d where d- # 0 is a rational number.
Prove that GHlorms a group under matrix multiplication.

UNIT 1l

1) Verify the following three facts.
1. G=G
2. G=G* implies G*=G
3. G=G*, G*=G** implies G=G**

2) Given an example of a group G, subgroup H, and an element a€G. such that aHa’CH but aHa
2H.

3) Show that the intersection of two normal subgroup of G is a normal subgroup of G.

4) If Gis afinite group and N is a normal subgroup of G, then O(—)=——.

5) If @ is a homomorphism of G into G with Kernel K, then K is a normal subgroup of G.

UNIT I

1) Every group is isomorphism to a subgroup of A(S) for some appropriate S.

2) Prove: O(®(a))= m=0(a).

3) Every permutation is a product of 2 — cycle.

4) IfT:S>S,x€S,x€S,thenxlisthe image of x under I.

5) If Gis a group then A(G), the set of ofautomorphism of G, is also a group.

UNIT IV

1. LetR be a Euclidean ring then any two elements a and b in R have greatest common divisor
d more over d=Aa + pb for some A,u € R.

2. LetR be a Euclidean ring then every element in R is either a unit in R or can be written as the
product of a finite number of prime elements of R.

3. LetR be a Euclidean ring suppose that fora,b,c€R, —Cbut (a,b) =1. Then ot

J[i] is aneuclidea ring.



5. IfUis aideal of the ring R then— a ring and is a homomorphism image of R.

UNIT V

1) LetR be equident ring suppose that for abc € R —Cbut (a.b) =1 then g
2) Ifmis a prime element in the equident ring R and — where ab €R. Then rt divides atleast

one of aorb.
3) State and prove unique factorization theorem.
4) Theideal A = a; is a maximum ideal of the equident ring R. if ay is a prime element R.
5) J[i] is an Euclidean ring .



