
 

 

 

 

KARPAGAM ACADEMY OF HIGHER EDUCATION 

(Deemed to be University Established Under Section 3 of UGC Act 1956) 

Coimbatore – 641 021. 
 

DEPARTMENT OF MATHEMATICS 
17MMP401                                       MEASURE THEORY                             

SEMESTER-IV 

L  T P   C 

4    0   0  4 

--------------------------------------------------------------------------------------------------------------------- 
 

Scope: On successful completion of this course the learners gain a clear knowledge about the 

Integration, Outer Measure and Product Measure etc which plays an essential role in Operator Theory. 

 
Objectives: To be familiar with the Lebesgue measure, Lebesgue Integral, differentiation of monotone 
function and be exposed with measure spaces & LP spaces. 
 
UNIT I 
Lebesgue Measure: Introduction – Outer measure – Measurable sets and Lebesgue Measure – A non 
measurable set – Measurable set – Measurable functions – Littlewoods’s three principles. 

 

UNIT II 
The Lebesgue Integral: The Riemann integral – The Lebesgue integral of a bounded function over a set 

finite measure – The integral of a non negative function – The general Lebesgue integral – 

Convergence in measure. 

 

UNIT III 
Differentiation of monotone function, Functions of bounded variation-differentiation of an integral-
Absolute continuity. 

 

UNIT IV 
Measure spaces-Measurable functions-Integration-General convergence Theorems. 

 

UNIT V 

Signed measures-The Radon-Nikodym theorem-the LP spaces. 
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(Deemed to be University Established Under Section 3 of UGC Act 1956) 

Coimbatore – 641 021. 

 
LECTURE PLAN           

DEPARTMENT OF MATHEMATICS 

STAFF NAME: SANGEETHA.M 

SUBJECT NAME: MEASURE THEORY  SUB.CODE:17MMP401 

SEMESTER: IV CLASS: II M.Sc (MATHEMATICS) 

 

 

S.No 

Lecture 

Hours 

(Hr) 

 

Topics to be covered 

 

Support Materials 

Unit-I 

1 1 Lebesgue Measure:Introduction on 

Outer Measure and  Problems on 

outer measure 

 

T1: Chapter 3 , Pg.no:54-58 

2 1 Measurable set- Theorems T1: Chapter 3, Pg.no: 58-59, 
R4: Chapter 6, Pg.no:46-47 

3 1 Theorems on measurable set and 
lebesgue measure 

T1:Chapter 3 , Pg.no:59-61 

4 1 Theorems on measurable set and 
lebesgue measure-continuation 

T1:Chapter 3 , Pg.no:62-63 
R4:Chapter 8, Pg.no:106-120 

5 1 A non measurable set ,Theorems 
on non measurable set 

T1: Chapter 3 ,Pg.no: 64-66 

6 1 Measurable function theorem and 
Problems on Measurable function 

T1: Chapter 3,Pg.no: 66-71 

7 1 Littlewood’s three principle T1: Chapter 3 : 72-73, 
R1:Chapter , Pg.no:132-136 

8 1 Theorems on Littlewood’s three 
principle 

T1: Chapter 3 : 73-74 

9 1 Recapitulation and discussion of 
important questions 

 

Total 9 Hrs   

Unit-II 

1 1 Lebesgue integral:Riemann 
Integral and Lebesgue integral of a 
bounded function over a set of 

finite measure 

T1: Chapter 4, , Pg.no 75-78 

2 1 Lebesgue integral of a bounded 
function over a set of finite 

measure 

T1:Chapter 4, Pg.no : 77-78 

3 1 Simple function theorem, Bounded T1: Chapter 4, Pg.no : 78-81 
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4 1 Theorem on bounded function 
Bounded convergence theorem 

T1: Chapter 4, Pg.no : 82-85 

5 1 Integral of a non negative function 
theorem 

T1: Chapter 4 , Pg.no: 85-86 

6 1 Fatous lemma, Monotone 
convergence theorem 

T1: Chapter 4, Pg.no : 86-89 

7 1 General Lebesgue integral and 
Lebesgue convergence theorem 

T1: Chapter 4 , Pg.no: 89-93 

8 1 Convergence in measure and 
Theorems on Convergence in 

measure 
 

T1: Chapter 4 , Pg.no: 93-96 

9 1 Recapitulation and discussion of 
important questions 

 

Total 9 Hrs   

Unit-III 

1 1 Differentiation of monotone 
function 

T1: Chapter 5 , Pg.no:97-99 

2 1 Continuation on Differentiation of 
monotone function 

T1: Chapter 5 , Pg.no:100-101 

3 1 Problems on monotone function T1: Chapter 5 , Pg.no:101-102 

4 1 Functions of bounded variation T1: Chapter 5 , Pg.no:102-104 

5 1 Differentiation of an integral T1: Chapter 5 , Pg.no:105-108 

6 1 Absolute continuity T1: Chapter 5 , Pg.no:108-110 

7 1 Problems on Absolute continuity T1: Chapter 5 , Pg.no:111 
R2: Chapter 5 , Pg.no:131- 
135 

8 1 Recapitulation and discussion of 
important questions 

 

Total 8 Hrs   

Unit-IV 

1 1 Introduction on Measure spaces and 
their related conditions  

T1: Chapter 11,Pg.no:253-257 

2 1 Problems on Measure spaces T1: Chapter 11,Pg.no:258-259 

3 1 Measurable functions T1: Chapter 11,Pg.no:259-260 

4 1 Continuation on Measurable 
functions 

T1: Chapter 11,Pg.no:261-262 

5 1 Problems on Measurable functions T1: Chapter 11,Pg.no:262-264 
 

6 1 Problems on Integration T1: Chapter 11,Pg.no:264-265 

7 1 Theorems on Integration T1: Chapter 11,Pg.no:266-268 

8 1 General convergence Theorems T1: Chapter 11,Pg.no:268-270 

9 1 Recapitulation and discussion of 
important questions 

 

Total 9 Hrs   

Unit-V 

1 1 Signed measures and theorems on T1: Chapter 11,Pg.no:270-275 
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Signed measures 

2 1 Problems on Signed measures and 
the Radon-Nikodym theorem 

T1: Chapter 11,Pg.no:275-278 

3 1 Lebesgue decomposition and  
Problems on Lebesgue 
decomposition 

T1: Chapter 11,Pg.no:278-282 

4 1 The LP spaces 
Some theorems on The LP spaces 

T1: Chapter 11,Pg.no:282-287 
R4: Chapter 3,Pg.no:61-63 

5 1 Problems on The LP spaces R4: Chapter 3,Pg.no:64-65 

6 1 Recapitulation and discussion of 

important questions 

 

7 1 Discussion of previous ESE 
question papers 

 

8 1 Discussion of previous ESE 
question papers 

 

9 1 Discussion of previous ESE 
question papers 

 

Total 9 Hrs   

TEXT BOOK 

T1. Royden H.L,(2004). Real Analysis, Third Edition, Prentice – Hall of India 

Pvt.Ltd, New Delhi. 

REFERENCES 

R1. Keshwa Prasad Gupta,( 2005). Measure Theory, Krishna Prakashan Ltd, 

Meerut. R2. Donald L. Cohn, (2013). Measure Theory, United States. 

R3. Paul R. Halmos, (2008). Measure Theory, Princeton University Press Dover 

Publications. 

R4. Rudin W, (2006). Real and Complex Analysis, 3 rd Edition, Mcgraw – Hill,   

New Delhi. 
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Lebesgue Measure: Introduction – Outer measure – Measurable sets and Lebesgue Measure – A non 
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Question Opt 1 Opt 2 Opt 3 Opt 4 Answer

 If a and B are two setsin M with 
AÌB, then MA≤MB thisproperty 
is called……………….

Additivit
y         

subadditivi
ty    

monoton
icity    

translationin
variant

monotonicit
y    

The outer measure of an interval 
is its……………………… Length   measure  

endpoint
s   sistance Length   

 If A is countable then 
m*A=………… 1 0 -2 -1 0

 The set [0,1] is…………….

Not 
countabl
e     countable    

un 
countabl
e    measurable

Not 
countable    

If m*E=0 then E is 
…………………

outer 
measure   

measurabl
e   borel set   σ - algebra  measurable   

The complement of a 
measurable set  is ………………

countabl
e set      σ - algebra   borel set    measurable  measurable

The collection M of measurable 
sets is…………………..

σ - 
algebra  

 
measurabl
e

countabl
e set       borel set   σ - algebra  

Every………………………. is 
measurable.

σ - 
algebra   borel set   

countabl
e set      open set  borel set   

The union of a countable 
collection of mesurable sets 
is……………

outer 
measura
ble set    σ - algebra  borel set  measurable measurable

Every borel Set  is measurable 
set then the converse? not true    not false 

 
partially 
true   

partially 
false not true    

Any element in borel algebra B 
is called………………

measura
ble set    borel set  

σ - 
algebra  borel space borel set  



The intersection of any 
collection of closed sets is 
………………

measure 
set   open  sub set closed closed

The union of any finite 
collection of 
…………………………..is 
closed.

measure 
set  closed set sub set   open set closed set

The set of rational numbers is 
the union of a countable 
collection of closed set s  each 
of which contains 
exactly…………………………
………. number. Zero     finite  one   infinite one   

A set which is a countable union 
of ……………….. is called an F  sub set  closed set   

measure 
set   open set closed set   

 A Set which is a 
……………………. of closed 
sets is called an F

countabl
e union  

 countble 
intersectio
n   union    intersection

countable 
union  

The intersection of a countable 
collection of…………………… 
is callled an G

closed 
seet  subset   open set   measue set open set   

Every isolated set of real 
number is ………………… finite   

uncountabl
e   infinite   countable  countable

The collection B of borel set is 
the smallest  σ- algebra which 
contains all of 
the………………… subset     closed set 

measure 
set   open set  open set

If A and B are two sets in  whit 
ACB ,then………………… A  ≥   B

mA  ≥   
mB

mA 
≤mB mA=mB mA ≤mB



The sum of the lenghts of the 
finite subcollection is  
………………………the sum 
of the lengths of the original 
collection.

no less 
than   less than   

no 
greates 
than   greater than

no greates 
than  
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The Lebesgue Integral: The Riemann integral – The Lebesgue integral of a bounded function over a 

set finite measure – The integral of a non negative function – The general Lebesgue integral – 
Convergence in measure. 
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Question Opt 1 Opt 2 Opt 3 Opt 4 Answer

A function F defined 
on a compact interval 
[a,b] is called a 
……………. Jump 

function
Step 
function

Charac
teristic 
functio
n

Continuit
y function Step function

If  E is a measurable 
set then the 
complement of the set 
is ………………. borel set     open set  

σ - 
algebra  

measurabl
e set

measurable 
set

The family  of 
……………………. 
is an algebra of sets  

measurabl
e set open set  

σ - 
algebra  borel set    

measurable 
set

 Every set with outer 
measure Zero is 
………………………
….. open set  

 
measura
ble   

σ - 
algebra  borel set  measurable   

Every convergent 
sequence of 
measurable functions 
is 
……………………….
.

convergen
t  

uniforml
y 
converge
nt   

 
unifor
mly  
continr
ous  

continuou
s

uniformly 
convergent   

 Every measurable 
function is nearly 
………………

continuou
s 

uniforml
y 
converge
nt   

 
unifor
mly  
continr
ous  

discontin
uous continuous 

The partition of an 
interval denoted by P 
then the sets A1, A2, 
A3...An  are 
called……..of 
partition P. Compact Closed Open

Compone
nts Components



A measurable space  is 
said  to be 
_________if ϐ 
contains all the subset 
of set of measure zero

complete closed
borel 
set compact complete

Lebesgue measure 
is________

complete closed
borel 
set compact complete

If μ is a  complete 
measure & f is a 
measurable  function 
then f=g ,a.e

g is 
measurabl
e 

f is 
measura
ble

μ is 
measur
able

f & g is 
measurabl
e

g is 
measurable 

Every measurable sub 
set of a +ve set 
is_______

itself +ve itself –ve

+ve 
and 
–ve null set itself +ve

The union of 
countable  collection 
of +ve set is_______ negative positive null set

positive 
and 
negative positive

Hahn decomposition 
is_______ unique

absolute 
value

not 
absolut
e value

not 
unique not unique

A measure v is said to 
be absolutely 
continuous with 
respect to the measure 
μ if 
________________ vA=0 vA =  0 vA=1 vA=   1 vA  = 1



A collection {Xα } of 
disjoint measurable 
subsets of X is called a 
___________ for μ. Jordan

measura
ble 

Nikody
m 

decompos
ition

decompositio
n

A measurable μ is 
called ___________ if 
it has a decomposition.

measurabl
e

decompo
sition

decom
posable Jordan Jordan
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Differentiation of monotone function, Functions of bounded variation-differentiation of an integral-
Absolute continuity. 
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Question Opt 1 Opt 2 Opt 3 Opt 4 Answer

The dependence on the 
interval [a,b] or on the 
function f, If T<∞,we say 
that f is of____________ 
over [a,b]

variance

bounded 
variation

function 

measure bounded 
variation

A function f is of bounded 
variation on [a,b] if and only 
if f is the difference of 
___________function 
on[a,b]

Tow 
monotone 
real valued 

Monotone

Measure

Real 
value Tow 

monotone 
real valued 

A monotone function on[0.1] 
which is discontinuous at 
each ________

continuous
discontinu
ous

rational 
point point rational point

The derivative of the 
indefinite integral of an 
integral function is equal to 
the _______almost every 
where

integrand

positive

non 
integrand

negative

integrand

A real valued function f 
defined on [a,b] is said to be 
_________on[a,b]

continuous 

countable measure

absolutely 
continuou
s

absolutely 
continuous

The ______of  tow  
absolutely  continuous 
function is absolutely 
continuous sum

odd

different
sum & 
difference sum

If f is absolutely continuous 
on [a,b] then it is of 
_______on[a,b]

bounded
continuou
s variation

bounded 
variation

bounded 
variation



If f is absolutely continuous 
on [a,b]&f’(x)=0 a.e ,then f 
is _________ constant bounded variance

continuou
s constant

A function F is an indefinite  
integral if and only if it is 
_________ absolutely 

continuous

continuou
s

bounded measure
absolutely 
continuous

Every absolutely continuous 
function is the ________of 
its derivative 

indefinite 
integral integral continuous bounded

indefinite 
integral

If X is any uncountable set & 
ϐ the  family of these subset 
which are either or the 
complement of a countable 
set then ϐ is a_________

algebra countable
uncountabl
e σ-algebra σ-algebra

A measure μ is called 
_______if μ(x)<∞ finite infinite

uncountabl
e countable finite

which one is an _______a 
finite measure (0,1)

[1,1]
(1,1) [0,1] [0,1]

which one is an σ-finite 
measure ______ (-∞,∞) (0,∞) (∞,0) (∞,-∞) (-∞,∞)

the counting  measure on 
an______is  a measure which 
is not σ-finite

uncountable  infinite finite countable uncountable  

Any measurable  set 
contained in a set  of σ finite 
measure is it self of  
________

infinite 
measurable

measurabl
e

σ-finite 
measurable 

finite 
measurabl
e

σ-finite 
measurable 



If μ is _______then every 
measurable set is of σ-finite 
measure

σ-algebra

σ-finite

Borel set
countable 
set

σ-finite

Every σ-finite measure is 
_______ semi finite constant finite

infinite
semi finite
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Measure spaces-Measurable functions-Integration-General convergence Theorems. 
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Question Opt 1 Opt 2 Opt 3 Opt 4 Answer

 Lebesgue measure on 
[0,1] is an example of a 
_______

finite 
measure countable

uncountabl
e

infinite 
measure

finite 
measure

The counting measure 
on an ______ is a 
measure which is not.

uncounta
ble set countable set

complemen
t set

disjoint 
set

uncountabl
e set

A measure μ   is said to 
be _____ if each 
measurable set of  
infinite measure 
contains measurable 
sets of arbitrary large 
finite

semi 
finite semi circle function

complet
ion semi finite

A measure space is said 
to be ______ if B 
contains all the subsets 
of sets of measure zero. Addition Subtraction complete

sequenc
e complete

The measure space is 
called the _____ 

completi
on  equivalent boreset subset completion

A measure   μ  is said to 
be absolutely continous 
with respect to the 
measure     if _____    A= 0    A   =  0    A= 1

    A   
=   1         A= 0

A measure  μ   is said to 
be ______ with respect 
to the measure   if   A= 
0.

Absolute
ly 
converge
nt  convergent

absolutely 
continuous

continu
ous

absolutely 
continuous

The set function   is an 
______

Inner 
measure outer measure

 
measurable

integrab
le

outer 
measure



The Hahn 
decomposition is not 
_____

 
composit
e unique countable

converg
ent unique

The ____ is not unique

Hahn 
decompo
sition

Jordan 
decomposition 

Lebesgue 
decomposit
ion 

Euler 
decomp
osition

Hahn 
decomposit
ion
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Signed measures-The Radon-Nikodym theorem-the LP spaces. 
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