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This course enables the students to learn

 To provide deep knowledge about various 
 Learn the elementary concepts and basic ideas involved in homomorphism and 

isomorphism. 
 Develop the ability to form and evaluate group theory and its actions.

 
Course Outcomes (COs)  
After successful completion of this course the 

1. Recognize some advances of  the theory of groups.
2. Use  sylow’s theorems in the study of finite groups.  
3. Formulate  some special types of rings and their properties.
4. Recognize the interplay between fields and vector spaces.
5. Apply the algebraic methods for solving problems.
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This course enables the students to learn 

o provide deep knowledge about various algebraic structures 
earn the elementary concepts and basic ideas involved in homomorphism and 

evelop the ability to form and evaluate group theory and its actions. 

After successful completion of this course the students will be able to 
Recognize some advances of  the theory of groups. 
Use  sylow’s theorems in the study of finite groups.   
Formulate  some special types of rings and their properties. 
Recognize the interplay between fields and vector spaces. 

the algebraic methods for solving problems. 

Normal subgroups and quotient groups – Homomorphisms
Cayley’s theorem - Permutation groups.  

Sylow’s theorems - Direct product - Finite abelian groups.

A particular Euclidean ring - Polynomial rings – Polynomials over the rational 
Polynomial rings over commutative rings. 

Roots of polynomials - More about roots - Finite fields. 

Solvability by radicals - Galois group over the rational
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S. No 

Lecture 
Duration 

Period 

1  1 A Counting principle

2  1 Definition and theorem on normal subgroups 
and quotient groups

3  1 Continuation of theorems of normal subgroups 
and quotient groups

4  1 Homomorphism

5  1 Continuation 

6  1 Automorphism

7  1 Continuation

8  1 Cayley’s theore

9  1 Permutation groups

10  1 
Recapitulation 
questions

 Total No of  Hours Planned  For  Unit 1=

1  1 Another counting principle
Theorems

2  1 Definition and theorems for
Relation

3  1 Cauchy’s theorem

4  1 Sylow’s theorem

5  1 Second proof of Sylow’s theorem.
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Topics to be Covered Support Material/Page 

UNIT-I 
A Counting principle-Definitions and theorems S1:Ch:2.Pg.No:44

Definition and theorem on normal subgroups 
and quotient groups 

S1:Ch:2.Pg.No:49

Continuation of theorems of normal subgroups 
and quotient groups 

S1:Ch:2.Pg.No:49

Homomorphism-Definitions and theorems  S1:Ch:2.Pg.No:54

Continuation of theorems of homomorphism  S1:Ch:2.Pg.No:54

Automorphism-Definitions and theorems S1:Ch:2.Pg.No:66

Continuation of theorems of automorphisms   S1:Ch:2.Pg.No:66

Cayley’s theorem  S1:Ch:2.Pg.No:71

Permutation groups-Definitions and theorems  S1:Ch:2.Pg.No:75

Recapitulation and discussion of possible 
questions 

 

Total No of  Hours Planned  For  Unit 1=10  

UNIT-II 
Another counting principle-Lemma and 
Theorems 

S1: Ch:2.Pg.No:83

Definition and theorems for Conjugacy 
Relation 

S1: Ch:2.Pg.No:83

Cauchy’s theorem S1: Ch:2.Pg.No:88

Sylow’s theorem   S3: Ch:7.Pg.No:321

Second proof of Sylow’s theorem.   S3: Ch:7.Pg.No:321
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Support Material/Page 

No 

S1:Ch:2.Pg.No:44-46 

S1:Ch:2.Pg.No:49-54 

S1:Ch:2.Pg.No:49-54 

S1:Ch:2.Pg.No:54-64 

S1:Ch:2.Pg.No:54-64 

S1:Ch:2.Pg.No:66-70 

S1:Ch:2.Pg.No:66-70 

S1:Ch:2.Pg.No:71-74 

S1:Ch:2.Pg.No:75-80 

S1: Ch:2.Pg.No:83-88 

S1: Ch:2.Pg.No:83-88 

S1: Ch:2.Pg.No:88-89 

S3: Ch:7.Pg.No:321-326 

S3: Ch:7.Pg.No:321-326 
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6  1 Third proof of Sylow’s theorem S3: Ch:7.Pg.No:321-326 

7  1 Corollary for Sylow’s theorem.   S3: Ch:7.Pg.No:327-332 

8  1 Definition and theorems for direct product   S1: Ch:2.Pg.No:104-107 

9  1 Finite abelian group-Theorems   S1: Ch:2.Pg.No:109-114 

10  1 
Recapitulation and discussion of possible 
questions 

 

 Total No of  Hours Planned  For  Unit II=10  

UNIT-III 

1  1 Basic definitions and examples S3:Ch.4.Pg.No:168-174 

2  1 Theorem based on properties of ring S3:Ch.4.Pg.No:168-174 

3  1 Ideal and quotient ring-Definitions and 
theorems 

S5:Ch.4.Pg.No:360-319 

4  1 The field of quotient of an integral domain 
theorems 

S5:Ch.4.Pg.No:321-322 

5  1 Euclidean ring-Definitions and theorems S1:Ch.2.Pg.No:143-149 

6  1 Theorems on particular Euclidean ring S1:Ch.2.Pg.No:150-154 

7  1 Polynomials over the rational field S4:Ch.4.Pg.No:127-132 

8  1 Polynomial ring over commutative rings S4:Ch.4.Pg.No:132-140 

9  1 
Recapitulation and discussion  of possible 
questions 

 

 Total No of  Hours Planned  For  Unit III=09  

UNIT-IV 

1  1 Field and extension field-Definitions and 
theorems 

S2:Ch.13.Pg.No:492-496 

2  1 Continuation of theorems on extension field S2:Ch.13.Pg.No:492-496 

3  1 Some examples for extension field S1:Ch.5.Pg.No:212-214 

4  1 Roots of polynomial-Definition and theorems S1:Ch.5.Pg.No:219-226 

5  1 Lemma and theorems on roots S1:Ch.5.Pg.No:232-236 

6  1 Continuation of theorems on roots S1:Ch.5.Pg.No:232-236 

7  1 Finite fields-Definition and theorems S1:Ch.7.Pg.No:356-360 

8  1 Continuation of theorems on finite fields S1:Ch.7.Pg.No:356-360 

9  1 
Recapitulation and discussion  of possible 
questions 
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SUGGESTED READINGS 
 
1. Herstein. I. N. (2006). Topics in Algebra, Second edition, Wiley and sons Pvt. Ltd,     

    Singapore. 

2. Artin. M. (2015). Algebra, Pearson Prentice-Hall of India, New Delhi. 

3. Fraleigh. J. B., (2013). A First Course in Abstract Algebra, Seventh edition, Pearson          

    Education Ltd, New Delhi. 

4. Kenneth Hoffman., Ray Kunze., (2015). Linear Algebra, Second edition, Prentice Hall of   

    India Pvt  Ltd, New Delhi. 

5. Vashista. A.R., (2014). Modern Algebra, Krishna Prakashan Media Pvt Ltd, Meerut. 

 

 
 
Total No of  Hours Planned  For  Unit IV=09 
 

 

UNIT-V 

1  1 The elements of Galois theory-Definition and 
lemma 

S2:Ch.14.Pg.No:537-543 

2  1 Theorems on elements on Galois theory S2:Ch.14.Pg.No:537-543 

3  1 Continuation of theorems on Galois theory S2:Ch.14.Pg.No:537-543 

4  1 Theorems on solvability by radicals S1:Ch.5.Pg.No:250-256 

5  1 Continuation of theorems on solvability by 
radicals 

S1:Ch.5.Pg.No:250-256 

6  1 Theorems on Galois group over the rational S1:Ch.5.Pg.No:256-260 

7  1 Recapitulation and discussion of possible 
Questions 

 

8  1 
Discussion on previous year ESE question 
papers 

 

9  1 
Discussion on previous year ESE question 
papers 

 

10  1 
Discussion on previous year ESE question 
papers 

 

 Total No of  Hours Planned  for  Unit V=10  

 
Total Planned Hours 

 
48 
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SL.NO Questions Opt1 Opt2 Opt3 Opt4 Answer

1
If G is a group, then every aG has a --------
inverse in G zero two unique three unique

2 For all a,bG (a.b)-1 = ------ ab b.a-1 (a.b)-1 b-1.a-1 b-1.a-1

3
The number of elements in a finite group is 
called ------------ of the group order Non-abelian infinite abeliean order

4
If G is a group, then the identity element of G is -
--------- zero two unique three unique

5
A nonempty subset H of a group G is said to be -
------------ of G H itself forms a group coset subset

normal-
subgroup subgroup subgroup

6
If G is a finite group and H is a subgroup of G 
then -------- divisor of o(G) o(G) o(S) o(H) o(A) o(H)

7
If  H is a subgroup of G,aG then   aH is called--
-------- coset left- coset right- coset   ideal left- coset

8
If  H is a subgroup of G,aG then Ha is called---
------- coset left- coset right- coset   ideal right- coset   

9
If G is a finite group and H is a subgroup of G 
then -------- divisor of o(G) o(G) o(S) o(H) o(A) o(H)

Possible Questions                               
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9 then -------- divisor of o(G) o(G) o(S) o(H) o(A) o(H)

10
An isomorphic mapping F of  a  group G onto 
itself is called automorphism If F is _________ one-to-one onto into

one to one & 
onto onto

11
An isomorphic mapping  of  a  group G onto 
itself is called ----------- automorphism isomorphism

homomorphis
m

monomorphis
m automorphism

12
A homomorphism F from G into Ğ is said to 
be --------- ifF is one-to-one automorphism isomorphism

homomorphis
m

monomorphis
m isomorphism

13
A homomorphism F from G into Ğ is said to be 
isomorphism if F is one-to-one onto into

one to one & 
onto one-to-one

14
If G is a group, N normal subgroup of G then 
G/N is called ------- quotient group ring subgroup

c)normal-
subgroup quotient group

15
A subgroup N of a group G is said to be normal 
subgroup of G H if-------- gng-1G gng-1N gnN            ng-1N gng-1N 

16

A subgroup N of a group G is said to be ----------

--- of G H if gng-1N coset subset
normal-
subgroup subgroup

normal-
subgroup

17

If G is a finite group  and aG  the --------- of 

‘a’ is least positive integer m such that am = e coset subset order infinite order order

18

If G is a finite group  and aG  the order of a is 

least positive integer m such that am =----- 1 e 0 p e

19 N(a) is a ------------- of G coset subset
normal-
subgroup subgroup

normal-
subgroup

20 Conjugacy is ------------ on G reflexive symmetric transitive
equivalence 
relation

equivalence 
relation

21
If o(G) =p2 where p is a prime number, then G is 
-------- Non-abeliean abeliean unity inverse abeliean

22
If p is a prime number, and p/o(G) then G has an 
element of -------- order 1 order p order e order 0 order p

23
If p is a prime number, and pa/o(G) then G has a 
subgroup of  -------- order pa order p order 0 order e order pa

24
Let Ф be a homomorphism of G onto G with 
kernal K. Then ------------ G\K ~G G\K =G G\K =1 G\K =K G\K ~G



25
By an automorphism of a group G we shall 
mean an ---------- of G onto itself automorphism isomorphism

homomorphis
m

monomorphis
m isomorphism

26

The sub group N of G is a normal sub group of 
G if and only if every--------- of N in G is a right 
coset of N in G coset left- coset right- coset   ideal left- coset

27

The sub group N of G is a normal sub group of 
G if and only if every left coset of N in G is a ----
- of N in G coset left- coset right- coset   ideal right- coset   

28
If N and M are sub groups of G then ------ is 
also a normal sub group MN NM N/M M/N N/M

29
The center of a group is always a normal sub 
group

normal-
subgroup subgroup group Abelian group

normal-
subgroup

30
If G is a group then A(G) the set of 
automorphism of G is a -------------

normal-
subgroup subgroup group Abelian group group

31
Every group is ----------to a sub group of A(S) 
for some appropriate S automorphism isomorphism

homomorphis
m

monomorphis
m isomorphism

32 Every permutation is the product of its ------ cycles 2-cycles group subgroup cycles
33 Every permutation is the --------- of its cycles sum division product difference product

34 Every ----------------- is the product of its cycles
normal-
subgroup subgroup group permutation permutation

35
The number of group homomorphism from Z_m 
to Z_n is --------- m n lcm(m,n) gcd(m,n) gcd(m,n)

36
The number of generators of a finite cyclic 
group of order n is ----------- n n^2 phi(n) 0 phi(n)

37 Order of a quotient group G\K is------- O(G) O(K) O(GK) O(G)/(O(K) O(G)/O(K)

38 Any subgroup of index 2 is always ------
normal-
subgroup abeliean cyclic identity

normal-
subgroup

39 Order of an element divides order of -------- subgroup identity group inverse group

40
Order of permutation is -------- of lenths of 
disjoint cycles gcd lcm sum multiplication lcm40 disjoint cycles gcd lcm sum multiplication lcm
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SL.NO Questions Opt1 Opt2 Opt3 Opt4 Answer

1
If o(G)=p2 where p is a prime number then is ---
------- non-Abelian subgroup group Abelian Abelian 

2
If ---------- where p is a prime number then is 
abelian o(G)=p2 o(G)=p o(G)=1 o(G)=n o(G)=p2

3
Let G be a -------- then the identity element is 
unique

normal-
subgroup subgroup group permutation group

4
The product of  even permutation is an -------- 
permutation even even & odd odd prime even 

5
The product of  two odd permutation is an -------
-- permutation even even & odd odd prime even 

6 Conjugacy is an ---------- relation on G reflexive symmetric transitive equivalence equivalence 

7
If G is a group of order231then  the --------- is 
in the center of G

sylow 
subgroup subgroup

11sylow 
subgroup

normal 
subgroup

11sylow 
subgroup

If G is a group of order231then  the 11- sylow sylow normal 
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Possible Questions                               

8
If G is a group of order231then  the 11- sylow 
subgroup is in the ---------- of G

sylow 
subgroup subgroup

normal 
subgroup center center

9

If o(G)=pq ,p and q are distinct primes p<q then 
p/(q-1) there exists a unique -------- group of 
order pq non abelian abelian cyclic non cyclic non abelian

10

If o(G)= --------,p and q are distinct primes p<q 
then p/(q-1) there exists a unique non abelian 
group of order pq p q pq p/q pq

11

If o(G)=pq ,p and q are distinct primes p<q then 
--------- there exists a unique non abelian group 
of order pq p/(q-1) p-1/q-1 p/q pq p/(q-1)

12 Spk has -------subgroup sylow k-sylow p-sylow
11sylow 
subgroup p-sylow

13
Every finite -------------group is the direct 
product of cyclic groups abeliean Non-abeliean cyclic permutation abeliean

14 If b = c^-1ac then b and a is ------- elements inverse co prime conjugate equal conjugate
15 The conjugacy class of a is denoted as ------- c(a) a^2 c_a c^a c_a
16 a in Z(G), then N(a)-------- G equal greater than less than not equal equal

17
If p is a prime number and p\O(G), then G has an 
element of order p is --------therorem Cayley's Cauchy's fundamental Fermat's Cauchy's

18 If O(G) =p^3 , the  G is --------- normal abelian cyclic identity Abelian 
19 The number of conjugate classes in S_n is----- n c(n) p(n) 0 p(n)
20 The number of conjugate classes in S_3 is------- 3 0 1 4 3

21
If A and B are two groups then A x B is isomorphic 
to------- A B B x A {e} B x A

22
The number of non-isomorphic abelian groups of 
order p^n is --------- n 1 0 p(n) p(n)

23 The number p-sylow subgroups of G is ------ 1 kp 1+kp 0 1+kp

24
Two abelian groups of order p^n are isomorphic iff 
they have same -------- invariants subgroups elements identity invariants

25
If G is direct product of its sylow subgroups then G 
is------- abeliean normal nilpotent idempotent nilpotent



26 |A|=m, |B|=n, then A, B are cyclic iff---------- m=n m >n gcd(m,n)=1 m=0 gcd(m,n)=1
27 Z(G) = G iff G is ------- normal cyclic nilpotent solvable cyclic
28 Every cyclic group is --------- abeliean {0} infinite solvable Abelian 
29 Subgroup of a abelian group is --------- abeliean normal cyclic solvable normal

30 If p \O(G), then G has a ---------
element of order 
p

subgroup of 
order p idempotent both a and b both a and b
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Questions Opt1 Opt2 Opt3 Opt4 Answer
Another name of division ring is------------- Field integral domain skew Field group Field

Every -------------- is a field integral domain
finite integral 
domain

infinite integral 
domain ring

finite integral 
domain

An element a of a ring R is  said to be 
idempotent if ------- a=1 a2

=1 a2
=a   a2

=0 a2
=a   

An element a of a ring R is  said to be ---------

---- if a2
=a idempotent nilpotent identity none idempotent

An element a of a ring R is  said to be ---------

----- if a2
=0 idempotent nilpotent identity none nilpotent

A commutative ring is an ---------- if it has 
no zero divisors Division ring field integral domain Eucledian ring integral domain
A ring is said to be ------------------ if its 
nonzero elements form a group under 
multiplication Division ring field integral domain Eucledian ring Division ring
A ring is said to be division ring if its 
nonzero elements form a ----------------- 
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Possible Questions                               

nonzero elements form a ----------------- 
under multiplication Division ring group integral domain Eucledian ring group
A commutative ring is an integral domain if 
it has -------------------- Division ring field no zero divisiors zero divisiors no zero divisiors
A finite integral domain is a ---------- Division ring field integral domain Eucledian ring field

A ----------------- is a field. Division ring
finite integral 
domain integral domain ring

finite integral 
domain

A homomorphism of R into R’ is said to be 
an ---------- if it is a one-to one mapping isomorphism automorphism homomorphism monomorphism isomorphism

A homomorphism of R into R’ is said to be 
an isomrphism if it is a --------------mapping one-one onto into into & onto one-one

A homomorphism of R into R’ is said to be 
an isomrphism if and only if I(F)= ------- one zero two three zero
A -------------------- ring is an integral 
domain if it has no zero divisors Division ring field

commutative 
ring Eucledian ring commutative ring 

A------------ possesses a unit element Division ring field integral domain Eucledian ring Eucledian ring
A non-empty set I is called ------------ if it is 
both left and right ideal K one-sided ideal two-sided ideal field integral domain two-sided ideal
A non-empty set I is called two sided ideal if 
it is --------------------- left ideal right ideal field

both left and 
right ideal

both left and right 
ideal

The polynomial is said to be --------- if the 
G.C.D is one primitive field integral domain Eucledian ring primitive
The polynomial is said to be primitive if the 
G.C.D is ------------- two   one zero four one
A polynomial is said to be integer monic if 
all its coefficients are -------------- integers rational real complex integers
A polynomial is said  to be --------------- if 
all its coefficients are integers integer monic rational monic real monic complex monic integer monic
J(i) is a ------------------- integral domain Euclidean ring Field skew field Euclidean ring
.---------------- is a Eucledian ring. F(i) J(i) M(i) A(i) J(i)



If aR is an  ----------------- and a/bc, then 
a/b or a/c zero divisor primitive irreducible integers irreducible
The--------- is a commutative ring with unit
element (R, +,.) (Z, *,.) (R, *,.) (R, +,*) (R, +,.)
(R, +,.)  is a ----------- with unit element field commutative ring Eucledian ring ring commutative ring
The ---------- is an Integral domain. skew Field Field ring group Field
Field is an ------------- integer monic Eucledian ring integers integral domain integral domain
The smallest such positive integer n is called
-------- if no positive integer then r is said to
be a characteristic zero or infinite. Euclidean ring R

the characteristics 
of a ring R

infinite integral 
domain Division ring R

the characteristics 
of a ring R

The smallest such positive integer n is called
the characteristics of a ring R if no --------
integer then r is said to be a characteristic
zero or infinite. positive real rational complex positive
The smallest such positive integer n is called
the characteristics of a ring R if no positive
integer then r is said to be a ------------

characteristic zero 
or infinite characteristic one 

characteristic 
finite

characteristic 
ring

characteristic zero 
or infinite

A ---------- has no proper ideals  field group ideal ring  field
A field has no ------------- right ideal proper ideals one-sided ideal two-sided ideal proper ideals 
An ---------- generated by a single element of 
itself it called a principle ideal group ideal Field ring ideal
An ideal generated by a --------- element of 
itself it called a principle ideal two-sided ideal one-sided ideal double single single
An ideal generated by a single element of 
itself it called a -------- integral domain principle ideal ideal Eucledian ring principle ideal
An ---------------- possess a unit element. integer monic Division ring  Euclidean ring integral domain  Euclidean ring

An Euclidean ring possess a ------- element. field unit double no unitAn Euclidean ring possess a ------- element. field unit double no unit
An --------- is said to be of characteristics 
zero if the relation Ma = 0, where a ≠0 is in 
D and where m is an integer can hold only if 
m=0 skew Field Integral domain D Division ring R

the 
characteristics of 
a ring R Integral domain D

 A ------------ of R into R’ is said to be an 
isomorphism if it is one- one mapping. homomorphism isomorphism automorphism monomorphism homomorphism 

 A homomorphism of R into R’ is said to be 
an --------------- if it is one- one mapping. isomorphism identity integral domain Eucledian ring isomorphism

 A homomorphism of R into R’ is said to be 
an isomorphism if it is --------- mapping. onto one- one into into & onto one- one
We cannot define the ---------- of the zero
polynomial. sum degree order power degree

A---------- is a constant if it degree is zero. monomial trinomial  polynomial binomial  polynomial
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Question Opt 1 Opt 2 Opt 3 Opt 4 Answer
A field K is said to be an extension of F if ---
---------- FK F=K KF F<K FK
A field K is said to be an   ------------   F if  
FK zero divisor primitive irreducible extension extension
The -----------------  is the dimension of K as 
a vector space over F degree of F over K

degree of K over 
F      degree of F none

 degree of K over 
F      

The degree of K over F  is the ----------------- 
of K as a vector space over F degree of F over K dimension degree of F none dimension
If L is a finite extension of K and K is a 
finite extension of F,then---- --------

L is a finite extension 
of K

K is a finite 
extension of K

L is a finite 
extension of F                  

K is a finite 
extension of L

L is a finite 
extension of F  

If-------------------------- and K is a finite 
extension of F,then L is a finite extension of 
F                      

L is a finite extension 
of K

K is a finite 
extension of K

L is a finite 
extension of F                  

K is a finite 
extension of L

L is a finite 
extension of K

If L is a finite extension of K and -------------- L is a finite extension K is a finite L is a finite K is a finite K is a finite 
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If L is a finite extension of K and --------------
---- ,then L is a finite extension of F                      

L is a finite extension 
of K

K is a finite 
extension of F

L is a finite 
extension of F                  

K is a finite 
extension of L

K is a finite 
extension of F

If aK is algebraic of degree n over F,then --
------------- [F(a):F] = n [F(a):F] =m [F(a):F] =0   [F(a):F] = a  [F(a):F] = n
If aK is --------------------------,then [F(a):F] 
= n

 algebraic of degree n 
over F

algebraic of 
degree n over F

 algebraic of 
degree n over F

 algebraic of 
degree n over F

algebraic of 
degree n over F

If a and b in K are ----------F then a+b, a-b, 
ab, a/b are all algebraic over F  algebraic over K algebraic over F

algebraic of 
degree F

algebraicof 
degree K algebraic over F

The elements in K which are algebraic over 
F form a ---------of K  field subfield root group subfield 
If a is constructible then a lies in some 
extension of the rationals of degree ------ power of 2 power of 3 not a  power of 3  not a  power of  2 power of 2
If the -----------a satisfies an irreducible 
polynomial over  the field of  rational 
numbers of degree k,and if k is not a power 
of 2 ,then a is not constuctible. real number              rational number irrational number  complex number  real number                   
If the real number a satisfies an irreducible 
polynomial over  the field of  rational 
numbers of degree k,and if k is-----------,then 
a is not constuctible. power of 2 power of 3  not a  power of 3  not a  power of  2 not a  power of  2
G( K,F) is a ------------- of the group of all 
automorphisms of K group sub group normal subgroup none sub group
If U is an ideal of the ring R then R/U is a ---
----  and is a homomorphic image of R field group sub group ring ring
If U is an ideal of the ring R then R/U is a 
ring  and is a --------------- image of R homomorphic isomorphic homeomorphic automorphic homomorphic
If U is --------- of the ring R then R/U is a 
ring  and is a homomorphic image of R group ring ideal field ideal



If R is a commutative ring with a unit 
element and M is an ---------- of R then M is 
a maximal ideal of R iff R/M is a field group ring ideal field ideal
If R is a commutative ring with a unit 
element and M is an ideal of R then M is a 
maximal ideal of R iff R/M is a ------- group ring ideal field field
If R is a commutative ring with a unit 
element and M is an ideal of R then M is a ---
--------- of R iff R/M is a field maximal ideal ring ideal minimal ideal maximal ideal 
If R is a commutative ring with a unit 
element and M is an ideal of R then M is a 
maximal ideal of R iff--------- is a field R R/M R and M M R/M
Every  -------- can be  imbedded in a field integral domaim ring ideal field integral domaim
Every integral domaim can be  imbedded in 
a ------------ integral domaim ring ideal field field
A------------  possesses a unit element integral domain ring ideal                 Eucledian ring Eucledian ring
If --------- U of a ring R contains a unit of R 
then U=R Euclidean ring ring ideal field ideal
If an ideal U of a --------- R contains a unit 
of R then U=R Euclidean ring ring field ideal ring
If an ideal U of a ring R contains a unit of R 
then-------- U=R U<R U>R U≤R U=R
A --------- said to be generating set of V if 
L(S) = V. set S ring ideal U Euclidean ring set S
A set S said to be ------------ of V if L(S) = 
V. maximal ideal ideal generating set field generating setV. maximal ideal ideal generating set field generating set
A set S said to be generating set of V if -------
--. L(S) = V L(S) = 0 L(V) =S L(S) = 1 L(S) = V

Any ------------ F is a finite extension of F. ring field ideal group field
Any field F is a --------------of F. primitive irreducible extension finite extension finite extension 
An element a k is said to be --------------- 
over F if it is not algebraic over F generating set transcendental extension finite extension transcendental

An element a k is said to be transcendental 
over F if it is ----------------- not algebraic over F  algebraic over F

 finite extension of 
L

not a finite 
extension of L

not algebraic over 
F

A ---------- K is said to be an extension F if  
FK field ring ideal group field
A -------------- is said to be an algebraic 
number if it is algebraic over field of 
rational number. real  number              rational number irrational number  complex number complex number
A complex number is said to be an ------------
--- if it is algebraic over field of rational 
number. rational number    

irrational 
number    algebraic number real number              algebraic number

A complex number is said to be an algebraic 
number if it is ---------- over field of rational 
number. real algebraic integers rational algebraic
A complex number is said to be an algebraic 
number if it is algebraic over ----- of rational 
number. field ring ideal group field
A complex number is said to be an algebraic 
number if it is algebraic over field of ----------
-----. real number              

irrational 
number    rational number algebraic number rational number

An -------------- of a fields F is said to be 
simple extension if k = F(a) for some ak Euclidean ring R transcendental k extension k finite extension k extension k



An extension k of a fields F is said to be -----
--- if k = F(a) for some ak Euclidean ring transcendental extension simple extension simple extension 

An extension k of a fields F is said to be 
simple extension if ------------ for some ak k = F(0) k = F(a) k = F(1) k = F(a *1) k = F(a)
A ----------- is called Prefect if all its Finite 
extension of F is separable. field ring ideal group field
A field F is called ----------if all its Finite 
extension of F is separable. algebraic Prefect prime normal Prefect 
A field F is called Prefect if all its--------------
-- of F is separable. primitive irreducible extension finite extension finite extension 
A field F is called Prefect if all its Finite 
extension of F is --------------- irreducible transcendental separable inseparable separable
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Question Opt 1 Opt 2 Opt 3 Opt 4 Answer

If G is a ------------- and if G¯ is a 
homomorphic image of G then G¯ is 
solvable solvable group   field  group simple field solvable group  
If G is a sovlable group and if G¯ is a---------
------- image of G then G¯ is solvable isomorphism automorphism homomorphism monomorphism homomorphism

If G is a solvable group and if G¯ is a 
homomorphic image of G then G¯ is --------- non-separable  separable   reduciable  solvable solvable
Sn is----------  for n³5 separable not solvable  solvable non-separable not solvable
Sn is not solvable for ---------- n>5       n≥5     n<5     n<4 n³5      
The fixed field of G is a -------- of K subgroup subfield integral domain ring subfield
G(K,F) is a subgroup of the group all ------- 
of K isomorphism homomorphism automorphisms functions automorphisms

greater than or 

Possible Questions                               
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O(G(K,F)) ---------- [K:F] equal not equal less than or equal
greater than or 
equal less than or equal

K is a finite extension of F such that F is the 
fixed field of G(K,F), then K is----- normal extension finite extension splitting field solvable normal extension.
The set of all automorphisms of K, G(K,F) 
is the -------- group. normal group abelian group Galois group solvable group Galois group
If p(x) = x^n-1, then the Galois group of 
p(x) over rational numbers normal symmetric abelian solvable group abelian
Let G=S_n, n >= 5; contains even permutations 3-cycle of S_n odd permutations 2-cycles 3-cycle of S_n
K is a normal extension of F iff K is ------ of 
F splitting field integral domain Galois group solvable Splitting field
The polynomial p_n(x) is called the -------
polynomial reducible irreducible cyclotomic monic cyclotomic
The number of primitive nth roots of unity is-
------- n 1 phi(n) 0 phi(n)
The number of primitive 5th roots of unity is-
-------- 5 1 4 0 4
The general polynomial of degree n ------ 5 
is not solvable by radicals equal >= <= not equal >=
If p(x) in F[x] is solvable by radicals over F, 
then the Galois group F of p(x) is------- abelian normal solvable cyclic solvable
Subgroup of a solvable is -------- solvable abelian group cyclic normal solvable
G is solvable iff G^(K) is--------- 0 e G H e
If G is solvable then G\N is ------ normal not solvable  solvable e solvable
Any group G is solvable if O(G) =------ n 0 p^n 1 p^n
Any group G is solvable if O(G) =------ not solvable solvable abelian cyclic solvable
The collection of all automorphisms of K is 
denoted as---------- (K) G(K) Aut(K) Hom(K) Aut(K)



If both N and G\N are solvable then G is---- abelian normal solvable cyclic solvable
The dihedral groups are------ solvable abelian group normal cyclic solvable
The symmetric group S_5 is------ abelian normal not solvable solvable not solvable
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