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TOPIC SYNOPSIS

Binary operation: An operation ‘0’ is said to be binary on a non-empty set G if for all a, b € Gthen
aobeG.
Example:
1. Addition (+) is a binary operation on set of Natural Numbers ‘N’.
2. Subtraction (-) is not a binary operation on N. Since for a = 5 b = 9 € N then
atb=5+9 =14eNbuta- b=5-9=-4¢N

Algebraic Structure: A non-empty set together with one or more than one binary operation is called
analgebraic structure.
Examples:

. (R, +), (R, -).isan Algebraic Structure where R is set of Real Numbers.
. (N, +),(Z,+), (Q, +) are algebraic structures but (N, =) (Z, +) are not an algebraicstructures.
. Division ( =) is not a binary operations on Z . Since fora =2, b = 3 € Z but

2+3= 2 ¢ Z. Therefore (Z, +) is not an Algebraic structure.

. Multiplication is a Binary operation on the set or Rational numbers Q. For
a= %and b = % €Qthena-b :2 . §= % € Q. Therefore (Q, - ) is an Algebraic

Structure.




Closure Property: V a, b €G = aob €G.
Example:
1. (N, +), (Z, +) are satisfies Closure Property.
2. (N, -) does not satisfies Closure Property. Sincefor2e Nand3eNbut2-3=-1¢N

Associative Property: ao( ¢c)=(aob)oc Va,b,ceG
Example: (N, +), (Z, +), (R, 1), (Q, +) are satisfies Associative Property.

Identity Properties: Let S be a non-empty set and ‘0’ be a binary operation on S.
(i) If there exists and element e; € S such thate; 0 a=a for a € S then ‘e1” is called a left identity
of S w.r.t. the operation ‘o0’.
(i1) If there exists and element e2 € S such that a 0 e, = a for a € S then ‘e2’ is called a right
identity of S w.r.t. the operation ‘o0’.
(iii) If there exists and element e € S such that e is both a left and right identity of Sw.r.t. ‘0’ i.e.
aoe=eoa=a,then ‘e’ iscalled an identity of S.
Example:
(Z, +) is satisfies Identity Property. Since V a € Z 3 an element 0 € Z such that
a+t+0=0+a=a
(N, +) is not satisfies identity Property. Since V a € N 3 an element 0 ¢ N such that
at+0=0+a=a.
But (N, -) satisfies Inverse Property. Since Vv a € N 3 an element 1 € N such that
a-l1=1-a=a.

Inverse Property: Let S be a non-empty set and ‘0’ be a binary operation on S with identity element
@
(i) Anelementa € S is said to be left invertible or left regular if there exists an elementb € S
suchthatboa=-e. biscalled a left inverse of ‘a’ w.r.t. “‘0’.
(i) Anelementa € Sis said to be right invertible or right regular if there exists an element b €
Ssuchthat aob = e. biscalledarightinverse of ‘a’ w.r.t. ‘o’.
(iii) An element b € S which is both a left inverse and right inverse of ‘a’ i.e.
aob =boa= e iscalledan inverse of ‘a’ and ‘a’ is said to be invertible or regular.
Example:
(Z, +) is satisfies Inverse Property. Since V a € Z 3 an element —-a € Z such that
a+(-a) =(-a)+a=0.
(N, +) is not satisfies Inverse Property. Since V. a € N 3 an element —a € N such that
at+(-a) =(-a)+a=0.
(Z, *), (N, - ) are not satisfies inverse property. Since 2 € N and Z 3 an elementé ¢ N

and%ZsuchthatZ-%:%-Zzl.

. (R, ) is not satisfies inverse property. Since 0 € R 3 an element% is undefined.

‘0’ has no multiplicative inverse. Similarly (Q, -) is not satisfies inverse property.
R* is the set of non-zero real numbers i.e. R* = R - {0}. -~ (R*, -) is satisfies Inverse Property.




Abelian Property or Commutative Property: Va,beG= aob=boa
Example: (N, +), (Z, 1), (Q, -), (R, -) are satisfies Abelian and Commutative Property.

Groupoid: A non —empty set G is said to be Groupoid w.r.t to the operation ‘o’ if it satisfies
Closure Property.

Example:
1. (N, +), (Z, +) are satisfies Closure Property. - (N, +), (Z, +) are Groupoid w.r.t. *+’
2. (N, -) does not satisfies Closure Property. Sincefor2e Nand3eNbut2-3=-1¢N. -
(N, -) is not a Groupoid w.r.t. *-*
Semi-Group: Anon—empty set G is said to be a semi-group w.r.t. operation ‘o’ if itsatisfies Closure
Property and Associative Property.

Example:
1. (N,+),(Z, +), (R, "), (Q, ") are satisfies Closure and Associative Property.

~(N,+),(Z,1), (R, "), (Q, -) are Semi-group.

Monoid: A non —empty set G is said to be a Monoid w.r.t to the operation ‘o’ if it satisfies Closure
Property, Associative Property and Identity Property.
Example:
1. (N, +) is not a Monoid. Since N satisfies Closure Property and Associative Property but
not Identity Property i.e. lIdentity element w.r.t “+” is 0 € N.
2. (N, -) is Monoid.
3. (Z,),(Z,+), (R, "), (R, +), (Q, ), (Q,+) are Monoid

Group : Anon-empty set G is said to be a Group w r t a Binary operation ‘o’ if itsatisfies the Closure
Property, Associative Property, Identity Property and Inverse Property.
Example:

1. (Z,4), (R, +),(Q, +)are Group. But (Z, -), (R, *), (Q, ) are not Group

2. (R*, ), (Q*, -) are Group.

Abelian Group or Commutative Group: G is a group w.r.t. binary operation ‘0’ and it satisfies the
Abelian property w.r.t. same operation ‘0’ then G is called Abelian Group or Commutative Group.
Example:

1. (Z,+), (R, ), (Q, +) are Abelian Group.

2. (R*, ), (Q*, ) are Abelian Group.

Finite and Infinite Group: If the set G contains a finite number of elements then the group (G,0) is
called a finite group. Otherwise the group (G,0) is called a infinite group.

Left Cancellation Law: Foranya#0, b, cinagroupGand b=a = =c
Right Cancellation Law: Foranya#0, b, cinagroupGandba=ca =b=c
Theorem: In a group G, identity element is unique.




Theorem: In a group G, inverse of any element is unique.

Show that the set of integers Z form a Group w r t the operation = defined by
ax b=a + b —1 foralla,binZ

Prove that the set G of rational (real) numbers other than 1, with operation such that
a@ b=a+b-abfora, b e Gisan abelian group. Hence show that x = 3/2 is a solution of the

4ADPSPD x =1T1.

Solution: G (=Q) is the set of rational (real) numbers other than 1.
@ is the operation consideron Gasa@ b=a+b-abfora,beG

Show that set Q+ of all positive rational numbers forms an abelian group under the
composition defined by ‘0’ such that a o b = (ab)/3 for a, b € Q

Show that R = {a+bV2 : a, b € Q } is a commutative group w.r.t addition.

cosa —sina

. ) o € R forms a group w.r.t. matrix
sina cosa

Prove that the set of matrices Ay = (

multiplication if cos® = cos¢ = 0=1¢

Exercise: Show that the set G = {x/x = 223° and a,b € Z} is a group under multiplication.

Theorem: Let Gbeagroup G. Fora,b€G, (ab) t=b1ta™

Theorem: Cancellation laws hold in a group
Let G be agroup. Then foranya#0,b,c € G,ab=ac = b= c(Leftcancellationlaw)

ba=ca = b=c (Rightcancellation law)

Theorem: In a group G (#9), for a,b,x,y € G, the equation ax = b and ya = b have unique solutions .
Prove that the set of " roots of unity under multiplication form a finite group.

Show that the set of fourth roots of unity form an abelian group w.r.t. multiplication.
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Letter for MoU Guest Lecture

From:

The principal

Government Degree College,
Ravulapalem.

B R Abedker Konaseema Dist AP
To,

The principal.

Government Degree College,
Mandapeta.

B R Abedker Konaseema Dist AP

Date:05-9-2023

Respected Sir,

I am bringing to your kind notice that our Mathematics Department was planned
to conduct a MoU Guest lecture (As a part of MoU agreement with the Department of
Mathematics of Government Degree College, Mandapeta.) In this context, I request you to
kindly relieve on 08-9-2023 (Friday) with your respective Mathematics Lecturer Sri N S V
KIRAN KUMAR at 10AM in MANA TV Room of our College. I request you to kindly relieve
him on the above said date.

Thanking you

/*//rv
.B\JZ“L/\ MW’E/

PRINCIPAL "~
Government Degree College

Ravulapalem-533238, E.G.Dt,



) GOVERNMENT DEGREE COLLEGE @)

NAAC Accredited with 'B'Grade
Mandapeta. East godavari District , AP.

DATE: 08--09-2023.

RELIEVING LETTER

This is to certify that Sri N.S.V. KIRAN KUMAR, Lecturer in
Mathematics of this college is relieved of his duties on F.N. of 08 -09-2023

to attend the Guest Lecture at Government Degree College, Ravulapalem on
08-09-2023.

A

PRI{(&TM
Principal
Govt. Degree College

MANDAPETA-523 203



GOVERNMENT DEGREE COLLEGE, RAVULAPALEM

( Affiliated to Adikavi Nannaya University ) ¢ /|

Beside NH 216A, Main Road, Ravulapalom-833238, Dr.B.R.Ambedkar Konaseema Dist., A.P, INDIA \igh 2 4C)

E-Mall : |kcrjyec.ravulapalem@gmall.com, Phone : 08855-257061 N

[t 180 80001:2011, IS0 14001:20185, 1SO 9001:2015 Certified College

To Dt: 08-09-2023
The Principal Ravulapalem
Government Degree College, Mandapeta

Kona seems Dist. AP

Attendance Certificate

This is to certify that SriN S V Kiran Kumar, Lecturer in Mathematics, Government
Degree College, Mandapeta attended as Resource Person and delivered a Guest Lecture on
“GROUP THEORY” in II B.Sc. Class Room conducted by the Department of
Mathematics, Government Degree College, Ravulapalem as a part of MoU with the college
on 08-09-2023 from 10AM to 12PM.

,ﬂ PRINCIPAL

Government Degree Colles
Ravulapolem-533238, EG.L

18D Matiematios. Principal

Government Degree College Government Degree College

lapal Ravulapal
« HOD OF MATHEMATICS Yapem

Government Degree Colla()«
Date :08-9-2023 Ravulapalem

Ravulapalem




Government degree College, Ravulapalem. Kona Seema dist.

Activity: MoU Guest Lecture

Resource person: K S Kiran Kumar

Lecturer in Mathematics GDC Mandapeta, Kona seem Dist.
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Signature of the Resource person:
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Principal
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GUEST LECTURE

BY

Mr. B.SRINIVASA RAO
Lecturer in Mathematics
Department of Mathematics
GOVERNMENT DEGREE COLLEGE
RAVULAPALEM

BASSI AND DIMENSION
GOVERNMENT DEGREE COLLEGE, MANDAPETA
Dr. B.R. AMBEDKAR KONASEEMA DISTRICT

February 21, 2024
10 AM to 12 Noon.

TOPIC SYNOPSIS

Basis of a vector space: A sub set S of a vector space V(F) is said to be a basis of V(F) IF
1.Sis linearly independent

2.L(S) = V(F) i.e, Vector space V(F) generated by S.

Example:1. S={ (1, 0, 0),(0, 1, 0),(0, 0, 1) } is a basis of the vector space V3(F).

Solution: To show that S ={ (1, 0, 0),(0, 1, 0),(0, 0, 1) } is a basis of the vector space V3(F)

1. Sis linearly independent: 3 scalrs a, b, ¢ € F such that a(1, 0,

0) +b(0,1,0) +¢(0,0,1) =0 =(0,0,0)
=>(@+0+0,0+b+0, 0+0+¢)=(0,0,0)
= (a, b, ¢)=(0,0,00) >a=0,b =0, c=0

~ Sis linearly independent.

2. L(S) = V3(F): Clearly L(S) € V3(F) - (A)




Now to show that V3(F) € L(S)
Forall a = (x,y,z) € V3(F) =
(x,y,2) = (x,0,0) +(0,y,0) + (0,0, 2)
= x(1,0,0) + y(0, 1,0) + z(0, 0, 1) € L(S)
(x,v,2) € L(S) = a € L(S)
« Va(F) € L(S) -----(B)
From (A) &(B) L(S) = V5(F)

~S={(,00),(0,1,0),(0,0,1) } is a basis of the vector space V3(F)

Note: { (1, 0),(0, 1) } is a basis of the vector space V2(F).
Definition: (Finite Dimensional Vector space)

A Vector space V(F) is said to be finite dimensional if there exist a finite subset S ofV(F)
such that L(F) = V(F).

Example: Vx(F) is finite dimensional vector space.
Definition:( Dimension of a vector space):

In a finite dimensional vector space V(F) the number of basis elements is called Dimensionof
the vector space V(F) and is denoted by dim V(F).

Example: Vx(F) is finite dimensional vector space and its basis
{(1,0,0,....,0),(0,1,0,....,0), ... (0,0,.....,1)} Number of basis elements = n

Theorem (Existence of Basis theorem):

Every finite dimensional vector space has a basis.

Theorem (Basis extension theorem)

In a finite dimensional vector space V(F) prove that a linearly independent set is a basis or itcan be

extended to form a basis of V(F).




Theorem (Invariance theorem):

If V(F) is a finite dimensional vector space then prove that any two bases have same

number of elements.

Theorem: If Wiand W are two sub spaces of a finite dimensional vector space V(F) thenprove that

dim (W1 + W) = dim W1 +dim W2 — dim(W1 N W)).

Problems:

1. Show that the set of vectors { (1, 1, 2) (1, 2, 5) (5, 3, 4) } not a basis of R®,
2. Show that the set of vectors {(1, 2,1) (2, 1, 0) (1, -1, 2) } form a basis of R,
3. Show that the set of vectors {(2, 1, 0) (2, 1, 1) (2, 2, 1) } form a basis of R®and express the vector.




GOVERNMENT DEGREE COLLEGE
Accredited with NAAC ‘B’ Grade

(Affiliated to Adikavi Nannaya University, Rajahmundry) -
MANDAPETA -533308 Dr. B.R Ambedkar Konascema (dist), Andhra Pradesh  »

Date: 20-02-2024

From
The Principal
Government Degree College,

Mandapeta.

To

The Principal

Government Degree College,
Ravulapalem.

Sir,
Sub: Government Degree College, Mandapeta — Guest Lecture on “Basis
and Dimensions” — Mr. B. Srinivasarao, Lecturer in Mathematics of

your college on 21-02-2024 — Request — Regarding.

I would like to bring yowkind notice that our Mathematics Department has MoU with
your Mathematics Department for “Promoting and Enrichment of Teaching — Learning
Process”. As a part of MoU we propose to organize a Guest Lecture program on “Basis and
Dimensions” on 21-02-2024. In this connection I request you to depute Mr. B.Srinivasarao,

Lecturer in Mathematics of your Esteemed Institution on 21-02-2024.

Thanking you,
Yours Sincgrel_v,
T
Copy to < Princlpa)
(e} | IEN
Mr. B. Srinivasarao, ont, Degree College
A - 833 308,

Lecturer in Mathematics
GDC, Ravulapalem.

@ Scanned with OKEN Scanner



GOVERNMENT DEGREE COLLEGE

Accredited with NAAC ‘B’ Grade
; (Affiliated to Adikavi Nannaya University, Rajahmundry)
¥ MANDAPETA -533308 Dr. B.R Ambedkar Konascema (dist), Andhra Pradesh

Date: 21-02-2024

ATTENDANCE CERTIFICATE

This is to certify that Mr. B. Srinivasarao, Lecturer in Mathematics, Government
Degree College, Mandapeta has attended in our college on 21-02-2024 and delivered Guest
Lecture on “Basis and Dimensions” for I B.Sc.(MPC & MPCS) IV Semester students of this
college.

1\{\\(‘(/\, NS
PRINCIPAL

Princlpal ~_
Govt. Degree College

WANDAPETA - 533 308,

Col)



GOVERNMENT DEGREE COLLEGE

Accredited with NAAC ‘B’ Grade
(Affiliated to Adikavi Nannaya University, Rajahmundry)
MANDAPETA -533308 Dr. B.R Ambedkar Konaseema (dist), Andhra Pradesh

Activity : MoU Guest Lecture
Resource Person : Sri B. Srinivasarao
Lecturer in Mathematics
Government Degree College,
Ravulapalem
S.No. Name of the Student Reg. Number Signature
1 N Y Padmavathi 220637101001 N- Yamuna p Jmmva/;ﬁ'
2 | NHV Prakash 220637101002 | 49, pmant
3 R Lalitha 220637101003 2. lad e
4 B Mohan Krishna 220637101004 | (R, M. Wrhhey
5 | B Gowthami 220637101005 | (. &ymodiigon S
6 Jonna Sai Ram 220637101006 | F  _Ziham
7 K S B Rushl 220637101007 | Y ¢ - .Q,V{,V
8 Makala Ramya 220637101008 .
™ Ro.mﬂa
9 M Lakshmi 220637101009 M M;
10 | S Vardhini Devi 220637101010 | S. Jord i chM
Sign th&/Resource Person __Signature-of the HOD
I AN
\ N.S.V. KIRAN KUMAR
o LECTURER IN MATHEMATICS
Signature of the Principal GOVERNMENT DEGREE COLLEC -
e == MANDAPETA - 533308
« Princlpal ~

Govt. Degree College
VANDAPETA - 533 208,



GOVERNMENT DEGREE COLLEGE,
RAVULAPALEM. Dr.B.R.Ambedkar

REE COLLEGE, RAVULAPALEM
.PA)

GOVERNMENT DEG
(NAAC Accredited with ‘B’ Grade(2.61 (
Affiliated to Adikavi Naninaya University, Rajahn
Beside NH-16, Main Road, Ravulapalem-533238, East Godavari Dist., A.P., INDIA.
1SO: 506001:2011, 1SO 14001:2015, 150 9001:2015 Certified College

Dr. K.JYOTHI, MSc PhD. Phone 08855-257061(0)
PRIN(‘IPAI Mobile 0440301264
Website: www.gdcrvpm.ac.in

Konaseema District.

RELIEVING CERTIFICATE

Qri R Srinivasa Rao, Lecturer in Mathematics 1s relieved off hic duties on the A N of

20.02.2024 to attend MOU Guest Lecture on “Basis and Dimensions” for II (B.Sc., (MPC &
MPCS) TV Semester students February’2024 at Government Degree College, Mandapeta
22fofrr
PRINCIPAL 7,
GOVERNMENT DEGREE COLLEGE
RAVULAPALEM

E-Mail: jkcrjyec. ravulapalem@gmail com
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