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Course Objectives 

To understand basic principles of real analysis  and to identify sets with various properties such 

as finiteness, countability, infiniteness, uncountability. 

 

Course Outcomes 
On successful completion of this course, students will be able to: 

• Get specific skill in Riemann Stieltjes integral and Lebesgue integral.  

• Enrich their knowledge of measure theory and extremum problems.  

• Solve given problems at a high level of abstraction based on logical and structured 

reasoning.  

• Attain knowledge in infinite series. 

UNIT I 
The Riemann – Stieltjes Integral: Introduction – Basic Definitions – Linear Properties – 

Integration by parts – Change of variable in a Riemann – Stieltjes Integral – Reduction to a 

Riemann Integral – Step functions as integrators – Reduction of a Riemann – Stieltjes Integral to 

a finite sum – Monotonically increasing – Additive and linear properties – Riemann condition – 

Comparison theorems – Integrators of bounded variation – Sufficient condition for Riemann 

Stieltjes integral. 

 

UNIT II 
Infinite series and infinite products: Introduction  –  Basic  definitions  –  Ratio  test  and  root  

test  –  Dirichlet  test  and  Able’s  test  –Rearrangement of series – Riemann’s theorem on 

conditionally convergent series – Sub series - Double sequences – Double series – Multiplication 

of series – Cesaro summability. 

 

UNIT III 
Sequences of functions: Basic definitions – Uniform convergence and continuity - Uniform 

convergence of infinite series of functions – Uniform convergence and Riemann – Stieltjes 

integration – Non uniformly convergent sequence – Uniform convergence and differentiation – 

Sufficient condition for uniform convergence of a series. 

 

UNIT IV 
The Lebesgue integral: Introduction- The class of Lebesgue – integrable functions on a general 

interval- Basic properties of the Lebesgue integral- Lebesgue integration and sets of measure 

zero- The Levi monotone convergence theorem- The Lebesgue dominated convergence theorem-  
Applications of Lebesgue dominated convergence theorem- Lebesgue integrals on unbounded 

intervals as limit of integrals on bounded intervals- Improper Riemann integrals- Measurable 
functions. 
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UNIT V 
Implicit functions and extremum problems: Introduction – Functions with non zero Jacobian 

determinant – Inverse function theorem – Implicit function theorem – Extrema of real valued 

functions of one variable and several variables 

 

 

 

SUGGESTED READINGS  

 

TEXT BOOK 

1. Rudin. W., (1976) .Principles of Mathematical Analysis, Mcgraw Hill, New york . 

 

REFERENCES 
1. Tom .M.  Apostol., (2002). Mathematical Analysis, Second edition, Narosa Publishing House, 
    New Delhi. 

2. Balli. N.P., (1981). Real Analysis, Laxmi Publication Pvt Ltd, New Delhi. 
3. Gupta.S.L. and Gupta.N.R.,(2003).Principles of Real Analysis, Second edition, Pearson  
    Education Pvt.Ltd, Singapore. 

4. Royden .H.L., (2002). Real Analysis, Third edition, Prentice hall of India,New Delhi. 

5. Sterling. K. Berberian., (2004).A First Course in Real Analysis, Springer Pvt Ltd, New Delhi.  
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KARPAGAM ACADEMY OF HIGHER EDUCATION 

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

Coimbatore – 641 021.  

   

 

LECTURE PLAN 

DEPARTMENT OF MATHEMATICS 

 

STAFF NAME: K.AARTHIYA 

SUBJECT NAME:REAL ANALYSIS  SUB.CODE:18MMP102 

SEMESTER: I     CLASS:  I M.SC MATHEMATICS 

 

S.No 

Lecture 

Duration 

Period 

Topics to be Covered 
Support Material/Page 

Nos 

  UNIT-I  

1 1 

Introduction,basic definitions on 

Reimann Steiltjes integral. 
T1:Chap 6,P.No.120-128 

2 1 

Linear properties of Reimann Steiltjes 

integral 
T1:Chap 6,P.No.128-131 

3 1 
Integration by parts T1:Chap 6,P.No.134 

4 1 

Change of variables in Reimann Steiltjes 

integral 
T1:Chap 6,P.No.132-133 

5 1 
Reduction to Reimann  integral R1:Chap 7,P.No.145-146 

6 1 
Step function as integrals R1:Chap 7,P.No.147-148 

7 1 

Reduction of Reimann integral to finite 

sum 
R1:Chap 7,P.No.148-149 

8 1 

Monotonically increasing and Reimann 

integral to finite sum 
R1:Chap 7,P.No.150-154 

9 1 
Comparison Theorems R1:Chap 7,P.No.155-156 

10 1 
Integrators of Bounded Variation R1:Chap 7,P.No.156-158 

11 1 

Sufficient condition for Reimann Steiltjes 

integral 
R1:Chap 7,P.No.159 
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12 1 

Recapitulation and discussion on possible 

questions 
  

 Total No of  Hours Planned  For  Unit I=12  

  UNIT-II  

1 1 
Introduction to infinte series and infinite 

products,Basic definitions 
R1:Chap 8,P.No.183-191 

2 1 Ratio test and root test R1:Chap 8,P.No.193-194 

3 1 
Dirichlet test and Abel test R3:Chap 6,P.No.6.1-6.4 

4 1 
Rearrangement of series R1:Chap 8,P.No.196 

5 1 

Reimann's theorem on conditionally 

convergent 
R1:Chap 8,P.No.197 

6 1 
Subseries R1:Chap 8,P.No.197-199 

7 1 

Double sequences on  conditionally 

convergent 
R1:Chap 8,P.No.199-200 

8 1 
Double series  R1:Chap 8,P.No.200-202 

9 1 

Multiplication of series and Caesero 

Summability 
R1:Chap 8,P.No.203-209 

10 1 

Recapitulation and discussion on possible 

questions 
  

 
 

Total No of  Hours Planned  For  Unit II=10 
 

  UNIT-III  

1 1 

Basic definitions on Sequences of 

functions 
R5:Chap 3,P.No.33-36 

2 1 

Uniform convergence of sequences of 

functions 
R5:Chap 3,P.No.39-41 

3 1 

Uniform convergence of series of 

functions 
T1:Chap 7,P.No.143-146 

4 1 

Uniform convergence and Reimann 

Steiljes integrals 

T1:Chap 7,P.No.147-148   

R2:Chap 9,P.No.533-534 
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5 1 
Non uniformly convergent T1:Chap 7,P.No.152-153 

6 1 
Uniform convergence and differentiation 

T1:Chap 7,P.No.153-154   

R1:Chap 9,P.No.228-229 

7 1 

Sufficient condition for uniform 

convergence 
R1:Chap 9,P.No.230-231 

8 1 

Recapitulation and discussion on possible 

questions 
  

 Total No of  Hours Planned  For  Unit III=8  

  UNIT-IV  

1 1 

Introduction on Lebesgue integrable 

functions 
R4:Chap 4,P.No.75-77 

2 1 

The class of Lebesgue integrable 

functions on a general interval 
R1:Chap 10,P.No.254-256 

3 1 
Basic properties of  Lebesgue integrals R4:Chap 4,P.No.85-88 

4 1 

Lebesgue integration and sets of measure 

zero 
R1:Chap 10,P.No.264-265 

5 1 
Levi Monotone theorem R1:Chap 10,P.No.266-268 

6 1 

Lebesgue Dominated Convergence 

theorem and its applications 
R1:Chap 10,P.No.268-273 

7 1 

Lebesgue integrals on unbounded 

intervals as limit of integrals on bounded 

intervals 

R1:Chap 10,P.No.274-275 

8 1 
Improper Reimann integrals R1:Chap 10,P.No.276-278 

9 1 
Measurable functions R1:Chap 10,P.No.279-280 

10 1 

Recapitulation and discussion on possible 

questions 
  

 Total No of  Hours Planned  For  Unit IV=10  

  UNIT-V  

1 1 

Functions with non-zero Jacobian 

determinant and basic concepts 
R1:Chap 13,P.No.367-371 
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2 1 
Inverse Function theorem R1:Chap 13,P.No.372-373 

3 1 
Implicit function theorem R1:Chap 13,P.No.373-375 

4 1 

Extrema of real valued functions of one 

variable and several variables 
R1:Chap 13,P.No.376-379 

5 1 

Recapitulation and discussion on possible 

questions 
  

6 1 

Discussion on previous old ESE question 

papers 
  

7 1 

Discussion on previous old ESE question 

papers 
  

8 1 

Discussion on previous old ESE question 

papers 
  

 Total No of  Hours Planned  for  unit V=8  

Total 

Planned 

Hours 

48   

 

TEXTBOOKS: 

 

T1:Rudin. W., (1976) .Principles of mathematical Analysis, Mcgraw hill, New York 

 

REFERENCES: 

 

R1: Tom .M.  Apostol., (2002). Mathematical Analysis, Second edition, Narosa 

Publishing House, 

    New Delhi. 

            

R2:Balli. N.P., (1981). Real Analysis, Laxmi Publication Pvt Ltd, New Delhi. 

 

R3.Gupta.S.L and Gupta.N.R,(2003).Principles of Real Analysis, Second edition, 

Pearson Education ,Pvt.Ltd Singapore. 

 

R4.Royden .H.L., (2002). Real Analysis, Third edition, Prentice hall of India,New Delhi.  

 

R5:Sterling. K. Berberian., (2004).A First Course in Real Analysis, Springer Pvt Ltd, 

New Delhi 
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UNIT I 

THE RIEMANN – STIELTJES INTEGRAL 

SYLLABUS 

 

 

 

 

 
 

 

Introduction – Basic Definitions – Linear Properties – Integration by parts – 

Change of variable in a Riemann – Stieltjes Integral – Reduction to a Riemann 

Integral – Step functions as integrators – Reduction of a Riemann – Stieltjes 

Integral to a finite sum – Monotonically increasing – Additive and linear 

properties – Riemann condition – Comparison theorems – Integrators of bounded 

variation – Sufficient condition for Riemann Stieltjes integral. 
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POSSIBLE QUESTIONS 

 

1. For any f ∈ R (α ) on [a,b] and g∈ R (α ) on [a,b] then c 1 f + c 2 g ∈ R (α) on [a,b] 

and  

           we have ∫ ( 
𝑏

𝑎
 c 1 f + c 2 g ) d α  = c 1 ∫ ( 

𝑏

𝑎
f d α ) + c 2  ∫ ( 

𝑏

𝑎
g d α ) 

2. Let f be of bounded variation on [a,b] . if x ∈ [a,b ] , let V (x) = V r ( a,x ) and 

           put V ( a ) =0. Then show that every point of continuity of f is also a point of  

           continuity of V and Converse is also true. 

3. Assume that α is increasing on [a,b] then prove that the following are equivalent 

             ( i ) f ∈ R (α ) on [ a,b]  
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         (ii ) f satisfies Riemann condition w.r.to α on [a,b] 

         (iii ) I – (f  ,α ) = I --  (f  ,α )  

4. Assume that c ∈ (a,b). If two of the three integrals in are exist, then prove that the 

third also exists and we have ∫ 𝑓 𝑑 𝛼 + ∫ 𝑓 𝑑𝛼 =  ∫ 𝑓 𝑑𝛼
𝑏

𝑎

𝑏

𝑐

𝑐

𝑎
. 

5. State and prove change of variable in Riemann – Stieltjes integral . 

6. If f ∈ R (α ) on [ a,b] then prove that for α ∈ R (f ) on [a,b,] we have  

              ∫ 𝑓(𝑥)𝑑
𝑏

𝑎
 α (x) + ∫  α (𝑥)𝑑

𝑏

𝑎
 f (x) =f (b) α ( b) -  f (a) α (a). 

7. State and prove  Riemann – Stieltjes condition 

8. Let f : [a,b] →  R  n and g: [c,d] →  R  n be two paths in R  n each of which is  

one –to –one on its domain, then prove that f and g are equivalent iff they  

have the  same graph 

9.  State and Prove a Reduction to a Riemann integral. 

10. If  f is continuous on [a,b] and if f ‘  exists and is bounded in the interior ,say  

| f ‘ (x) | ≤ A for all in (a, b) then prove that f is of bounded variation on [a,b ] 

11. Assume that α is increasing on [a,b ] ,then I – (f  ,α ) ≤  I --  (f  ,α ) . 

 

 

 

 

 



Question Choice 1 Choice 2 Choice 3 Choice 4

x(y + z) = xy + xz is --------------- law commutative associative distributive closure distributive

If x < y, then for every z we have ----------- (x + z) < (y + z) (x + z) > (y + z) (x + z) = (y + z) x + z = 0 (x + z) < (y + z)

If x > 0 and y > 0, then ----------------

xy less than equal 

to 0 xy > 0

xy greater than 

equal to 0 xy < 0 xy > 0

If x > y and y > z, then ----------- x < y x = z x > z x < z x > z

If a less than equal to b + $ for every $ > 0, then ----------- a < b a > b

a greater than 

equal to b

a less than equal 

to b

a less than equal 

to b

The set of all points between a and b is called ------------ integer interval elements set interval

The set {x: a < x < b} is -------------- (a, b) [a, b] (a, b] [a, b) (a, b)

A real number is called a positive integer if it belongs to -

---------- interval open interval closed interval inductive set inductive set

If d is a divisor of n, then --------------- n = c n < cd n > cd n = cd n = cd

If a|bc and (a, b) =1, then ------------------ a|c a|b b|a c|a a|c

If a|bc and (a, b) =1, then a|c is ---------------

Unique 

factorisation 

theorem additive property

approximation 

property Euclid's lemma Euclid's lemma

Rational numbers is of the form ----------------- pq p + q p/q p - q p/q

e is --------------- rational irrational prime composite irrational

An integer n is called ----------- if the only possible 

divisors of n are 1 and n rational irrational prime composite prime

If d|a and d|b, then d is called ---------- LCM common divisor prime function common divisor

If (a, b) = 1, then a and b are called --------------- twin prime common factor LCM relatively prime relatively prime

If an upper bound 'b' of a set S is also a member of S 

then 'b' is called --------------- rational irrational maximum element minimum element maximum element

If an lower bound 'b' of a set S is also a member of S 

then 'b' is called --------------- rational irrational maximum element minimum element minimum element

A set with no upper bound is called ------------ bounded above bounded below prime function bounded above

A set with no lower bound is called ------------ bounded above bounded below prime function bounded below

The least upper bound is called ----------- bounded above bounded above supremum supremum supremum

The greatest lower bound is called ----------- bounded above bounded below supremum infimum infimum

The supremum of {3, 4} is ---------- 3 4 (3, 4) [3, 4] 4

Every finite set of numbers is ---------- bounded unbounded unbounded bounded above bounded 

A set S of real numbers which is bounded above and 

bounded below is called -------- bounded set inductive set super set subset bounded set

The set N of natural numbers is ---------- bounded not bounded irrational rational not bounded 

The completeness axiom is ------------ b = sup S S = sup b b = inf S S = inf b b = sup S

The infimum of {3, 4} is ------------ 3 4 (3, 4) [3, 4] 3

Sup C = Sup A + Sup B is called -------------- property approximation additive archimedean comparison additive 

For any real x, there is a positive integer n such that ------

----- n > x n < x n = x n = 0 n > x

If x > 0 and if y is an arbitrary real number, there is a 

positive number n such that nx > y is -------------- 

property approximation additive archimedean comparison archimedean

The set of positive integers is ------------- bounded above bounded below unbounded above unbounded below unbounded above

The absolute value of x is denoted by --------------- |x| ||x|| x < 0 x > 0 |x|

If x < 0 then --------------- |x| = x ||x|| = |x| ||x|| = -x |x| = -x |x| = -x

If S = [0, 1) then sup S = ---------------- 0 1 (0, 1) [0,1] 1

Triangle inequality is -------------------

|a| + |b| greater 

equal to |a + b| |a| > |a + b| |b| > |a + b|

|a + b| less than 

equal to |a | + |b|

|a + b| less than 

equal to |a | + |b|

|x + y| greater than equal to ----------------- |x| + |y| |x| |y| |x| - |y| | |x| - |y| | | |x| - |y| |

Possible Questions                               

KARPAGAM ACADEMY OF HIGHER EDUCATION

(Deemed to be University) 

(Established Under Section 3 of UGC Act 1956)

Pollachi Main Road, Eachanari (Po),

Coimbatore –641 021                                                                                                                                                                                            

Subject: Real Analysis                                                                                                                                                                                        Subject 

     Class   : I - M.Sc. Mathematics                                                                                                                                                                                         

Unit I                                                                                                                                                  
 Part A (20x1=20 Marks)                                                                                                                                                                         (Question Nos. 1 to 



Set of real numbers S is bounded above implies S has a --

-------- supremum infimum additive property

comparison 

property supremum

In { (3n +2) / (2n + 1) such that n is in N}, the greatest 

lower bound is -------------- 5 divided by 3 8 divided by 5 11 divided by 47 3 divided by 2 3 divided by 2

In Cauchy-Schwarz inequality, the equality holds iff ------

---- akx = 0 akx + bkx = 0 akx + bk = 0 bk = 0 akx + bk = 0

If a set consists of a finite number of elements is called infinite set finite set cantor set null set finite set

If A,B,C are three sets then what is A -( B -C ) =

(A -B ) U (A ∩ C 

) A -( B ∩ C ) (A -B ) U C (A -B ) U (A - C)

(A -B ) U (A ∩ C 

)

If P (A) denotes the power set of A and A is the void set 

then P {P {P{P(A)}}}} = 0 1 4 16 16

If X 

∈

 R then X/∞ = ∞ X/∞ = 0 X/∞ = X X/∞ =  - ∞ X/∞ = 0

If x < 0 then --------------- X ( - ∞ ) = -∞ X ( - ∞ ) = ∞ X ( - ∞ ) = 0 X ( - ∞ ) = X X ( - ∞ ) = -∞

If  R * is an extended real number system then the least 

upper bound is ∞ negative infinity 0

no least upper 

bound ∞

Let f : R → R be a functiondefined as f (x) = x | x| then

f is 1-1 but not 

onto

 neither f is 1-1 

nor onto f is 1-1 both  onto

f is onto but not 

one-one f is 1-1 both  onto

The value of (0, ∞ ) is ∞ 0 not defined

can not be 

determined 0
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UNIT II 

INFINITE SERIES AND INFINITE PRODUCTS  

SYLLABU 

 

 

 

 

 

 

 

 

 
 

 

 

 
 

Introduction  –  Basic  definitions  –  Ratio  test  and  root  test  –  Dirichlet  test  

and  Able’s  test  –Rearrangement of series – Riemann’s theorem on conditionally 

convergent series – Sub series - Double sequences – Double series – 

Multiplication of series – Cesaro summability. 
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POSSIBLE QUESTIONS 

1. Prove that if ∑ 𝑎𝑛 converges to s, every series ∑ 𝑏𝑛 obtained from  ∑ 𝑎𝑛 by inserting  

           parentheses also converges to s.  

2. State and prove Ratio Test Theorem. 

3. Let ∑ 𝑎n  and 𝑏 
n be two absolute converges series with sum a and b respectively. 

Let f  be a double sequence defined by f (m,n) =  am 𝑏 
n if f (m,n) ∈ z+  × z+ then 

prove that ∑  f (m, n)𝑚,𝑛  converges absolutely and has sum ∑ ∑  a m ∞
𝑛=1

∞
𝑚=1 bn. 

4. State and prove Dirchlet’s test. 

5. State and prove Rearrangement Theorem for double sequence .  

6. Let ∑ 𝑎𝑛 be an absolutely convergent series f having sum S then prove that every      

             rearrangement of  ∑ 𝑎𝑛 also converges absolutely f has sum S. 

7. State and Prove iterated limit Theorem. 

8. Let ∑ 𝑎𝑛 be a given series with real valued forms and define 

            P  n  = 
| 𝑎𝑛 |+ 𝑎𝑛

2
 ;   q  n  = 

| 𝑎𝑛 |− 𝑎𝑛

2
  where n= 1,2,…… n  then prove that 

            ( i ) If  ∑ 𝑎𝑛 is conditionally convergent both ∑ 𝑃𝑛 &  ∑ 𝑞𝑛  diverges. 

            ( ii ) If  ∑  |𝑎𝑛|  convergent both ∑ 𝑃𝑛 &  ∑ 𝑞𝑛  converges and we have 

             ∑  𝑎𝑛 = ∑  𝑃𝑛 −  ∑  𝑞𝑛 ∞
𝑛=1

∞
𝑛=1

∞
𝑛=1 . 

9. State and Prove Riemann theorem on conditionally convergent. 

10. State and prove Merten’s Theorem. 

11.  Let ( f1, f 2,……. f  n } be a countable collection of function each defined on 

            Z +   having following properties 

            (i) Each function f  n  is one- one Z + . 

            ( ii ) the range fn( Z +  ) is a subset 𝑄 n of Z +  .  

            ( iii){Q 1, Q 2 ,……Q n  } is the collection of disjoint sets  whose union is Z + .  

            Let  ∑ an ∞
𝑛=1  be  an absolute convergent series and define b k  (n ) = a f  k (n)  

            for k, n ∈ Z +  ,then  (i) for each fixed k the series ∑ bk (n)∞
𝑛=1  is an absolutely  

            convergent  subseries of ∑ 𝑎𝑛 .  (ii) if 𝑠𝑘 = ∑ 𝑏𝑘(𝑛)∞
𝑛=1 , the series  ∑ 𝑠𝑘

∞
𝑘=1  k      

            converges absolutely & has the sum same as ∑ 𝑎𝑘
∞
𝑘=1  . 

 

 

 



Question Choice 1 Choice 2 Choice 3 Choice 4

The coordinates (x,y) of a point represent an ------------ of 

numbers function relation ordered pair set ordered pair

(a, b) = ----------------

{{a},{b},{a,b}

} {{a},{b}} {{a},{a,b}} {{a},{b},{}} {{a},{a,b}}

(a, b) = (c, d) if and only if ------------- a = c & b = d a = b & c = d a = d & c = b ab = cd a = c & b = d

AxB denotes the ----------- of the sets A & B product

cartesian 

product polar form complement

cartesian 

product

Any set of ordered pairs is called ------------- function relation ordered pair set relation

If S is a relation, the set of all elements that occur as first 

members in S is called the ----------- function codomain domain range domain

If S is a relation, the set of all elements that occur as second 

members in S is called the ----------- function codomain domain range range

If (x, y) belongs to F and (x, z) belongs to F, then -------------x = z x = y xy = z y = z y = z

A mapping S into itself is called ------------ function relation domain transformation transformation

If F(x) = F(y) implies x =y is a --------------- function one-one onto into inverse one-one

One-one function is also called ----------- injective bijective transformation codomain injective

S = {(a,b) : (b,a) is in S} is called --------------- inverse domain codomain converse converse

The composite functions are denoted by --------------- GxF GoF GF G + F GoF

GoF(x) = ------------------ G[F(x)] F[G(x)] G(x) F(x) G[F(x)]

In general the composite function GoF is ------------ GoF = FoG

GoF is not 

equal to FoG GoF < FoG GoF > FoG

GoF is not 

equal to FoG

If m < n, then K(m) < K(n) implies that K is ------------- sequence subsequence

order 

preserving equinumerous

order 

preserving

Similar sets are also called as ------------ set denumerable uncountable finite equinumerous equinumerous

If A and B are two sets andif there exists a one-one 

correspondence between them,then it is called ------------- 

set denumerable uncountable finite equinumerous equinumerous

A set which is equinumerous with the set of all positive 

integers is called ---------------- set finite infinite

countably 

infinite countably finite

countably 

infinite

A set which is either finite or countably infinite is called ----

-------- set countable uncountable similar equal countable

Uncountable sets are also called ------------- set denumerable

non-

denumerable similar equal

non-

denumerable

Countable sets are also called --------------- set denumerable

non-

denumerable similar equal denumerable

Every subset of a countable set is ------------ countable uncountable rational irrational countable

The set of all real numbers is ---------------- countable uncountable rational irrational uncountable

The cartesian product of the set of all positive integers is ----

------ countable uncountable rational irrational countable

The set of those elements which belong either to A or to B 

or to both is called --------- complement intersection union disjoint union

The set of those elements which belong to both A and B is 

called ------------ complement intersection union disjoint intersection

Union of sets is -------------- commutative

not 

commutative not associative disjoint commutative

The complement of A relative to B is denoted by -------------

- B - A B A A - B B - A

Possible Questions                               
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If  A intersection B is the empty set, then A and B are called 

-------- commutative

not 

commutative not associative disjoint disjoint

B - (union A) = ----------------- union (B -A)

B - 

(intersection A)

intersection (B - 

A) {}

intersection (B - 

A)

B - (intersection A) = ----------------------- union (B -A) B - (union A)

intersection (B - 

A) {} union (B -A)

Union of countable sets is ----------------- uncountable infinite countable disjoint countable

The set of all rational numbers is --------------- uncountable infinite countable disjoint countable

The set S of intervals with rational end points is ---------- 

set uncountable infinite countable disjoint countable

A relation which is symmetric, reflexive and transitive is 

called ------------------ relation equivalence component composite countable equivalence

Any collection of disjoint intervals of positive length is ------

------

equivalence 

relation countable set

composite 

function uncountable set countable set

If A similar to B and B similar to C, then -------------- C similar to A A similar to C A < C A = C A similar to C

If the root of an algebraic equation f(x) = 0, then the real 

number is called ---------- prime positive algebraic composite algebraic

For all subsets A and B of S with B contained in A, we 

have ------- f(A + B) = f(A) f(A + B) = f(B)

f(A - B) = f(A) - 

f(B) f(A - B) = f(A)

f(A - B) = f(A) - 

f(B)

If f(A U B) = f(A) + f(B), then the function f is called -------

------ additive multiplicative disjoint equinumerous additive

f(A U B) = ---------------------- f(A) + f(B) f(A) - f(B)

f(A) + f(B) - 

f(B - A) f(A) + f(B - A) f(A) + f(B - A)

The sequence < (-1 ) n >  is 

monotonically 

increasing

monotonically 

decreasing

either 

increasing or 

decreasing

neither 

monotonically 

increasing nor 

monotonically 

decreasing

neither 

monotonically 

increasing nor 

monotonically 

decreasing

An unbounded sequence  a limit point

does not have a 

limit point

may or may not 

have a limit 

point

unique limit 

point

may or may not 

have a limit 

point

Every absolutely convergent series is convergent 

conditionally 

convergent

absolutely 

divergent

need not 

convergent convergent

The sequence { 1/n } is 

convergent & 

bounded

divergent 

&unbounded

divergent & 

bounded

convergent & 

Unbounded

convergent & 

bounded

If a sequence {an}n=1 to ∞ converges to a real number then 

the given sequence is

unbounded 

sequence convergent

divergent & 

bounded bounded

unbounded 

sequence

Every subsequence has a ---------------- limit pount convergent

monotonic   

subsequence

non monotoni 

sequence

monotonic   

subsequence

The series 1+ r+ r ^2 +r^3 +………… is oscillatory if r=1 r= -1 r >1  r < 1 r= -1
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SEQUENCES OF FUNCTIONS 
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Basic definitions – Uniform convergence and continuity - Uniform convergence 

of infinite series of functions – Uniform convergence and Riemann – Stieltjes 

integration – Non uniformly convergent sequence – Uniform convergence and 

differentiation – Sufficient condition for uniform convergence of a series 
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POSSIBLE QUESTIONS 

1. Assume that lim 𝑓 n = f on [a,b].if g ∈ R on [a,b]. define h(x) = ∫
𝑏 

𝑓(𝑡)𝑔(𝑡)𝑑 t 
𝑛→∞ 𝑎 

and hn (x) = ∫
𝑏 

𝑓 (𝑡)𝑔(𝑡)𝑑 t if x ∈ [a,b] then prove that hn→ h uniformly on [a,b]. 
𝑎 𝑛 

 
2. State and prove uniform converges and double sequences. 

3. State and prove Cauchy’s condition for Uniform convergence . 

4. Assume that ∑ 𝑓𝑛 ( x) = f (x) ( Uniformly continuous on S ) if each f n is continuous 

at a point x 0 of S then prove that f is also continuous at x 0. 

5. State and Prove Cauchys condition for uniform converges theorem . 

6. Assume that lim 𝑓 n = f and lim 𝑔 n = g on [ a,b ];define 
𝑛→∞ 𝑛→∞ 

h (x) = ∫
𝑥 

𝑓(𝑡)𝑔(𝑡)𝑑𝑡 & h n (x) =∫
𝑏 

𝑓 (t) g n (t) dt if x ∈ [ a,b ] then prove that 
𝑎 𝑎    𝑛 

hn→ h uniformly on [a,b]. 

7. Assume that each term of a sequence { f n } is a real valued function 

having a finite derivative at each point of a n on [a,b ].Assume that for 

atleast one point x 0  in [a,b].the sequence { f n  (x 0 ) } converges , 

assume further that ∃ a function G such that f n 
‘ → G uniformly on [a,b] 

( i ) ∃ a function f such that f n → f uniformly on [a,b] . 

( ii ) for each x in [a,b ] the derivative f ‘ (x) exists and equals G (x) 

8. Let α be bounded variation on [a,b ]. Assume that each term of the sequence 

{ f n } is a real valued function such that f n ∈ R (α ) on [a,b] for each n = 1,2,… 

Assume that f n → f uniformly on [a,b ] and define g n (x) = ∫
𝑥 

𝑓 (𝑡)𝑑α(𝑡) 
𝑎 𝑛 

n= 1,2,…. Then prove that ( i ) f ∈ R (α ) on [ a,b ] ( ii ) gn→ g uniformly on [a,b]. 

where g ( x) = ∫
𝑥 

𝑓(𝑡)𝑑( α)( 𝑡 ) . 
𝑎 

 

9. Let α be of bounded variation on [a,b] & assume that  ∑ 𝑓𝑛 (x) = f (x) where each 𝑓𝑛 

is a real valued function such that 𝑓𝑛 ∈ R (α ) on [a,b ] then prove that 

( i) f ∈ R (α ) on[ a,b ]   ( ii ) ∫
𝑥  

∑∞ 𝑓  (𝑡)dα(𝑡) = ∑∞ ∫
𝑥 

𝑓 (𝑡)dα(𝑡) 
𝑎 𝑛=1 𝑛 𝑛=1    𝑎    𝑛 . 
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10. Let 𝑓𝑛 → 𝑓 uniformly on S. If each 𝑓𝑛 is continuous at a point c of S, then prove that 

the limit function f is also continuous at c 

11. State and prove Arzela Theorem. 
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Question Choice 1 Choice 2 Choice 3 Choice 4 Answer

A collection of well defined object is called set uniformly bounded convergent

point wise 

convergent and 

uniformly bounded

point wise 

convergent and 

uniformly bounded

A Sequence of functions  is said to boundadly convergent 

on T is seq

point wise 

convergent

it contains no  

limit points

it contains some 

limit points

it contains infinite 

limit points

it contains all of its 

limit points

A set Fis  closed if

it contains all of its 

limit points

uncountable 

collection of 

countable 

collection of 

uncountable 

collection of 

countable 

collection of 

Every open set of real numbers is the union of 

countable 

collection of open intervals closed intervals closed intervals open intervals

open intervals

a non-prime 

number and n >1

a non-prime 

number and n <1

a prime number 

and n <1 countable  

composite number n is a prime number Uncountable  infinite finite

The union of a finite or collection of countable sets is countable  

a  does not belongs 

to S

a is not lower 

bound of S

a is not upper 

bound of S

An element a is an minimal element of set S,then a belongs to S n <x n=x n ≠ x

For every real number x,there is a positive integer n such 

that n>x uncountable subset proper subset improper subset countable subset

Every infinite set has a countable subset finite countable  uncountable finite

Set of real numbers is bounded above is Sup S infinite

minimal element 

only

maximal and 

minimal

no maximal no 

minimal

minimal element 

only

The half interval [ 0,1 ) have maximal element finite countable  uncountable infinite

Set of real numbers is unbounded above is Sup S infinite closed semi open semi closed closed

The arbitrary intersection of closed set is open a singleton set a finite set 

not a well defined 

set

not a well defined 

set

The set of intelligent student in a class is a null set 

sum of prime 

numbers

product of prime 

numbers

 prime numbers or 

a product of prime 

numbers

 prime numbers or 

a product of prime 

numbers

Every integer n>1 is prime numbers non ordered set

set of irrational 

numbers

does not satisfies 

principle induction ordered set

The set of integer is ordered set unbounded below unbounded above no maximal bounded above 

The closed interval S= [0,1] is bounded above 1 2 empty 1

If S is a set of real numbers which is bounded below then 

inf S is 

a point of closure 

to S closed set uncountable set countable set closed set

If E is a nonemptyset then inf E< sup E ∞ ∞ ( negative) no infimum ∞ ( negative)

If R is a extended real number system then inf R is 0 1 0 2 -1

The set of negative integers having least upper bound is -1

closure of E 

contains  non 

empty opensets

closure of E 

contains  empty 

opensets

closure of E 

contains no non 

empty closedsets

closure of E 

contains no non 

empty opensets

Let S =[ 0,1) the maximal elementof S is ϕ

its complement is 

closed set

its complement is 

null set

its complement is 

semiclosed set

its complement is 

closed set

the intersection finite collection of open set is open set finite set unbounded set unbounded set open set

The set of real numbers  is unbounded closed set empty set non empty set closed set

The intersection of any collection of closed set is open set limit point infinite limit point finite limit point limit point

An infinite set must possess a does not have a open intervals open closed intervals open

single ton set { x } is closed open set { 0} ϕ open set

Every bounded infinite set has smallest limit countable finite infinite countable

The set of all integers is uncountable countable finite infinite countable

The  cartesian product of two countable set is uncountable E " is null E " is open E " is closed E " is closed 

Let E " is the set of point of closure of E E " is closed semi open closed intervals open intervals open set

Null set open set

bounded above by 

0 & minimal 

element is 0

bounded below by 

1 &  no maximal 

element 

bounded above by 

1 & maximal 

element is 1

bounded above by 

1 & maximal 

element is 1

S=(0 , 1] is

bounded above by 

1 & maximal 

A - B is non empty 

set A - B is closed set A - B is empty set A - B is open set

Possible Questions                               
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If A is open set and B is closed set then A - B is open set may be closed set

may not always be 

a closed set open set

may not always be 

a closed set

The union of an arbitrary family of closed set closed set equal sequence range set of a null sequence range set of a 

The set of all distict element of a sequence is called constant sequence bounded below bounded

neither bounded 

above nor bounded 

below

neither bounded 

above nor bounded 

below

A bounded sequence converges one limit  many limit no limit point more than one 

A sequence can not converge to 

more than one 

limit

must a member of 

the sequence

need not be a 

member of the 

not a member of 

the sequence

need not be a 

member of the 

limit point of a sequence 

member of the 

sequence no limit point a limit point

more than two 

limit point a limit point

Everu bounded real sequence has many limit point
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UNIT IV 

The Lebesgue integral: SYLLABUS 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

Introduction- The class of Lebesgue – integrable functions on a general interval- 

Basic properties of the Lebesgue integral- Lebesgue integration and sets of 

measure zero- The Levi monotone convergence theorem- The Lebesgue 

dominated convergence theorem-Applications of Lebesgue dominated 

convergence theorem- Lebesgue integrals on unbounded intervals as limit of 

integrals on bounded intervals- Improper Riemann integrals- Measurable 

functions. 
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POSSIBLE QUESTIONS 

1. Let u,v,u1 and v1 be functions in U ( I ) such that u-v = u1 - v1  then  prove that 

          ∫ 𝑢
𝐼

 -   ∫ 𝑣
𝐼

 =  ∫ 𝑢
𝐼

 1-   ∫ 𝑣
𝐼

 1 . 

 

2. Let { f n } be a sequence of functions in L ( I ) which converges a.e on I to  a limit  

           function f.Assume that there is a non-negative function g in L (I ) 

           such that | f ( x ) | ≤ g  ( x)  a.e on I. Then  prove that  f ∈ L (I) . 

3. State and prove Lesgue dominated convergence Theorem. 

 

4. Prove that, let f is Riemann integrable on [a,b] ∀ b ≥ a and assume that  there is a 

positive constant M such that ∫ |𝑓(𝑥)|
𝑏

𝑎
 dx ≤  M  ∀ b ≥ a. 

5. Let f be defined on  I . If f =0 a.e on I,then prove that f  ∈L ( I ) &  ∫ 𝑓
 𝐼

 = 0. 

 

6. Assume f  ∈ L (I ) and Let ∈ > 0 be given then prove that 

               (i ) there exist a function in u and v in U ( I ) such that f = u – v1 where V is  

                      Non –negative integer on I and  ∫ 𝑣
𝐼

 <  ∈ . 

               (ii) there exist a step  function  S and a function g in L (I ) such that f = S + g,    

                     where   ∫ |𝑔 | 
𝐼

<  ∈. 

7. State and P rove Lebesgue integrals on unbounded intervals as limits          

           of integrals on bounded intervals . 

 

8. State and P rove  Levi theorem for series of Lebesgue integrals  functions. 

 

9. State and prove Levi Monotone converges Theorem.  

10. State and prove Levi theorem for upper functions . 

 

11. Let f be defined on I & assume that {f n } is a sequence of measurable functions on I 

           such that  f n  → f (x) a.e on I.Then prove that f is measurable on I. 



Question Choice 1 Choice 2 Choice 3 Choice 4

If a sequence of real number has cluster points 

then convergent 

bounded & 

convergent bounded & divergent

unbounded & 

divergent

bounded & 

convergent 

Sequence  [ 1/n ] is unbounded & decreasing sequence monotonic sequence oscillating sequence bounded

The sequence { 1,0,1,0,1,…… } is increasing unbounded bounded below bounded above divergent  

Every convergent sequence is bounded convergent unbounded

both converges and 

diverges bounded

The series 1+3+5+7+….. divergent  convergent bounded divergent comparison test

Cauchy sequence is unbounded & root test ratio test leibnitz test

Which one of the following test does not give 

absolute convergence series comparison test

lim  Sup (x n  + y n )  

> lim Sup x n  + lim 

Sup y n

lim  Sup (x n  + y n )  

= lim Sup x n  + lim 

Sup y n

lim  Sup (x n  + y n )  

< lim Sup x n  + lim 

Sup y n

lim  Sup (x n  + y n ) 

≤ lim Sup x n  + lim 

Sup y n

If < x n > and < y n > sequence of real number

lim  Sup (x n  + y 

n ) ≤ lim Sup x n  

+ lim Sup y n

exactly two constant 

sub sequence

exactly  three 

constant sub 

sequence

exactly four constant 

sub sequence

exactly two constant 

sub sequence

The sequence < 1+ (-1 ) n > has

exactly one 

constant sub bounded 

having a 

subsequence convergent bounded 

Let  < a n > = least power of 2 that divides n.then 

< a n > is

divergent to 

infinity

convergent but not 

absolutely 

convergent absolutely divergent divergent

convergent but not 

absolutely 

convergent

A conditionally converges series is a series which 

is 

absolutely 

convergent bounded

not necessarily 

bounded

neither bounded nor 

unbounded bounded

The set of limit points of a bounded sequence is unbounded 

sequence of rational 

numbers

sequence of 

irrational numbers

bounded sequence of 

rational numbers

sequence of real 

numbers

Cauchy sequence is convergent if it is a

sequence of real 

numbers

convergent 

sequencee bounded sequencee

unboundedt 

sequencee divergent sequencee

If a sequence is not a cauchy sequence then it is 

divergent 

sequencee bounded

not necessarily 

bounded

neither bounded nor 

unbounded bounded

The set of limit points of a bounded sequence is unbounded 2 3 4 2

If { x n } and { x n+1 }=√(2+x n )  then the 

sequence { x n } converges to

1

need not be 

convergent may be convergent

divergent 

subsequence

convergent 

subsequence

Every cauchy sequence contains convergent divergent  convergent unbounded bounded

The series ∑_(n=1)^∞▒

〖

(-1 )

〗

 n  n bounded infinite limit unique limit no limit unique limit

Every convergent sequence is bounded and it has finite limit

f is not Riemann 

integrable on [a,b]

f is Riemann 

integrable on R f is  integrable on R

f is Riemann 

integrable on [a,b]

If f : [a,b ] →R is continuous and monotonic 

functions then

f is Riemann 

integrable on Q [S] {S n } {S n }

The notation of a sequence is S divergent

Uniformly 

Convergent

does not Uniformly 

Convergent

Uniformly 

Convergent

Union of two measurable sets is not measurable 1 infinity 2 0

Cantor ternary set is measurable and its measure 0 uncountable bounded un bounded uncountable

A set without measure different from zero is countable only one subcover finite subcover no subcover finite subcover

A set A is said to be Compact if it has a many subcover closed

open as well as 

closed

neither open nor 

closed

open as well as 

closed

The empty set ϕ and whole set X open one limit  many limit no limit point no limit point

Finite sets in a metric space have more than one it ia set It is a limit point it is empty it is an interval

A subset A of R is connnected if and only if it is an interval closed semi open semi closed closed

In a metric space every singleton set { p } is open 

B - A is  semi open 

set B - A is closed set B - A is empty set B - A is closed set

If A is open set and B is closed set then B - A is open set unbounded totally bounded bounded below totally bounded

A sequentially compact metric space is bounded

non negative finite 

number

extended real 

number

extended rational 

number

non negative finite 

number

The total Variation on [a,b ] is

non positive 

finite number

it is  not of bounded 

variation of [a,b]

it is  not of bounded 

variation of  R

it is of bounded 

variation of R

it is of bounded 

variation of [a,b]
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If f is absolutely continuous on [a,b ]

it is of bounded 

variation of [a,b]

it is always a 

bounded variation

its never a function 

of bounded variation

may be a function of 

bounded variation

may or may not be a 

function of bounded 

variation

A continuous function is

may or may not 

be a function of 

bounded 

variation

 atmost one cluster 

point

atleast one cluster 

point  unique cluster point

atleast one cluster 

point

Every infinite sequence { x n } in X has 

more cluster 

point

A is complete metric 

space undefined

need not be a 

complete metric 

space

A is incomplete 

metric space

If A is closed subset of a complete metric space 

A is incomplete 

metric space

any infinite 

subcollection of  F 

has empty 

intersection

any finite 

subcollection of  F 

has empty set

any finite 

subcollection of  F 

has  non-empty 

intersection

any finite 

subcollection of  F 

has empty 

intersection

A collection F of sets have finite intersection 

property if 

any finite 

subcollection of  A is complete 

completment of A is 

closed

completment of A is 

open

completment of A is 

closed

If A is ao open subset of complete metric space X 

then A is incomplete 

every sequence in X 

is divergent

every cauchy 

sequence in X is 

convergent

every cauchy 

sequence in X is 

divergent

every cauchy 

sequence in X is 

convergant

A metric space ( X , p ) is complete , if 

every sequence 

in X is closed set empty set non empty set closed set

The union of any finite collection of non empty 

closed set is open set closed  open and closed does not exist open and closed

The empty set ϕ  of a metric space is open not countable may be countable

need not be a 

countable not countable 

The set [ 0,1 ] is countable C is of measure zero

C is uncountable and 

of measure zero

C is uncountable and 

of positive measure 

C is uncountable and 

of measure zero

Let C be Cantor's middle third set then C is not 1 2 3 0

The set of rational numbers lebesque outer 

measure is 0

infinite subcovering 

of F

 no finite 

subcovering of F

 no infinite 

subcovering of F

finite subcovering of 

F

If F is  a closed and bounded aet of real numbers 

then each open covering is

finite 

subcovering of F  it is uncountable it ia dense it is perfect set it ia dense

what is not correct about cantor ternary set it is closed not measurable

neither measurable 

nor not measurable

need not be 

measurable measurable

If f is a measurable function and f =g almost 

everywhere,then g is measurable

sum of an end points 

of  the interval

 Product of an end 

points of  the 

interval

division of an end 

points of  the 

interval

difference of an end 

points of  the 

interval

The length of an interval I is 

difference of an 

end points of  the 

every interval is 

measurable

every open set in R 

is measurable 

every closed set in R 

is measurable

every closed set in R 

is measurable
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UNIT V 

IMPLICIT FUNCTIONS AND EXTREMUM PROBLEMS 

 SYLLABUS 

 

 

 

 

 

 

 
 

Introduction – Functions with non zero Jacobian determinant – Inverse function 

theorem – Implicit function theorem – Extrema of real valued functions of one 

variable and several variables 
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POSSIBLE QUESTIONS 

 

1. Let A be an open subset of  Rn and assume that f : A → R
n has continuous partial   

          derivatives Dj f j on A . If  J f (x ) ≠ 0 ∀ 𝑥in A ,then prove that  f is an open mapping. 

 

2. Prove that , let A be an open subset of R n and assume that  f : A → R
n has 

continuous partial derivatives Dj f j on A.If f is  1- 1 on A and if J f (x ) ≠ 0 ∀ 𝑥in A , 

             then f (A ) is an   open. 

 

3. Let { f n } be boundadly  convergent sequence [a,b] Assume that each f n ∈. R 

          on [a,b] and that the limit function f ∈. R  on [a,b ].assume also that there is a  

           partition P of [a,b] say { x0,x1 ,x2 ,…….. xm } such that on every sub interval [c,d] 

           not containing any of the points x k the sequence { f n } uniformly converges to f. 

          then prove that  we have ∫ 𝑓𝑛(𝑡)𝑑
𝑏

𝑎
 t = ∫ 𝑓𝑛(𝑡)𝑑

𝑏  

𝑎  𝑙𝑖𝑚𝑛→∞
 t  = ∫ 𝑓(𝑡)𝑑

𝑏

𝑎
 t . 

 

4. State and prove functions with non Zero Jacobian determinant. 

 

5. Assume that f = { f 1,f 2 , ……….. ,f n } has continuous partial derivatives D j   f  j  on 

            an open set in R n  & that prove that the Jacobian determinant J f  ( a) ≠ 0 for some   

                 point a in S ,then there is an n- ball B (a) on which f  is 1 –1. 

 

6. State and prove  Implicit function theorem. 

 

7. Define saddle point with example and Define Jacobian  determinant . 

 

8. (i)State and prove Cauchy condition for uniform convergence 

           (ii) Assume that fn→ f uniformly on S.If each fn is continuous at a point C of  S, 

            then show that the limit function f is also continuous at c 
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9. State and Prove Second derivative for Exreme 

 

10. For some integer n ≥ 1, Let f have continuous n  th  derivative in the open interval  

(a,b). Suppose for some interior point c in (a,b)   we have  

f ‘  (c) , f ‘ ‘ (c)….. f (n+1)(c) =0 but f n  (c) ≠ 0.Then prove that for n even,f has a local  

minimum at c if  f n  (c) > 0 & a local maximum at c if  f n  (c) < 0   . If n is odd,  

there is neither   a local   minimum nor a local maximum at c. 

 

11. State and prove Inverse function Theorem. 

 

 

 

 

 

 



Question Choice 1 Choice 2 Choice 3 Choice 4

The outer measure of its interval is its value length size of the interval

modulus of its 

value length

Every increasing function of its bounded variation variational value bounded

unbounded 

variation bounded variation

v ( x) is monotonic---------------- function increasing decreasing 

either increasing or 

decreasing

neither increasing 

nor decreasing increasing 

A function f of bounded variation is the expressible as a 

difference of two 

monotonic 

increasing 

functions

sum of two 

monotonic 

increasing 

functions

division of two 

monotonic 

increasing 

functions

 product of two 

monotonic 

increasing 

functions

difference of two 

monotonic 

increasing 

functions

Outer Lebesgue measure is also known as 

Lebesgue exterior 

measure  measure Lebesgue  measure

Lebesgue interior 

measure

If set A is Lebesgue measurable and m *( A ∆ B ) =----------

----- 0 1 2 3 0

The sets S 1,S 2,……S n are called the --------------------- of 

the partition P components parts partition combined components

The Refinement of P is denoted by p1 p2  p ' P *

Every singleton set is ----------------- set disconnected set connected measurable unmeasurable connected

Intersection of finite number of open set is closed open

neither open nor 

not closed semiopen open

Union of finite number of closed set is closed open

neither open nor 

not closed semi closed closed

Every closed interval is closed compact

open as well as 

closed not compact compact

In a metric space ( X , d ) a non-empty X is closed compact

open as well as 

closed not compact compact

Every infinite set A  has a no limit point neibourhood limit point

need not be a limit 

point limit point

If f is a continuous mapping of a compact metric space X 

into M.space y 

f is uniformly 

continuous

not uniformly 

continuous continuous discotinuous

f is uniformly 

continuous

If E1 and E 2 are lebesgue measurable set then

E1 union E2 is also 

lebesgue 

measurable sets E1 = E 2 E1  >E 2 E1  <E 2

E1 union E2 is also 

lebesgue 

measurable sets

Let f be an open covering of A , then

there exist 

countable collection 

of F which covers 

A

there exist 

Uncountable 

collection of F 

which covers A

there exist  

collection of F 

which covers A

there exist 

Uncountable 

collection of F 

which  not  covers 

A

there exist 

countable collection 

of F which covers 

A

If f is continuous Real valued function of Compact metric 

space then f is bounded f is unbounded f is constant f is a function f is bounded 

If f is an open covering of a closed and bounded set A then

there exist  a finite 

subcollection of F 

which covers A

a finite 

subcollection of F 

which covers A

there exist  a 

infinite 

subcollection of F 

which covers A

there exist  a finite 

collection of F 

which covers A

there exist  a finite 

subcollection of F 

which covers A

Any Countable set of points on the real axis line no measure measure is 1 measure zero  not measurable measure zero

A real valued function ϕ is --------------- function if it is 

lebesgue measurable large  simple minor major simple

Every open and closed set is ------------------------- 

measurable zero lebesgue not measurable

need not be 

measurable lebesgue

Every ------------------- set is lebesgue measurable cantor set empty set heine borel non -empty set Heine borel

Which one of the following  is true ?

Family M of 

Lebesgue 

measurable sets is 

an algebra of sets

Family M of 

Lebesgue 

measurable sets is 

not algebra of sets

Family M of 

Lebesgue 

measurable sets

Lebesgue 

measurable sets

Family M of 

Lebesgue 

measurable sets is 

an algebra of sets

If Lebesgue outer measure of a set E, m * E= 0 then E is measurable E is not measurable

E is  need  not be 

measurable

neither measurable 

nor not measurable E ist measurable

Which one of the following is true ?

Lebesgue exterior 

measure , m * is 

translation is 

invariant

Lebesgue exterior 

measure , m * is 

not translation is 

invariant

need  not be 

measurable

Lebesgue interior 

measure , m * is 

not translation is 

invariant

Lebesgue exterior 

measure , m * is 

translation is 

invariant

If A is  countable , then  m * A =0  m * A =infinity  m * A =1  m * A ≠ 0  m * A =0

Possible Questions                               
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If f : [a,b ] →R monotonic then

f is of bounded 

variation f is unbounded 

the set of 

discontinuity of f 

are uncountable

the set of continuity 

of f are 

uncountable

f is of bounded 

variation

Every sequence x n in a metric space X is convergent then 

every cauchys sequence convergent divergent constant

convergent as well 

as divergent convergent

If function f is the difference of two monotonic real valued 

functions on [a,b] then 

f is of bounded 

variation

f is of  not bounded 

variation

f is of need  not 

bounded variation

f is of  may be 

bounded variation

f is of bounded 

variation

If x is an accumulation point of S

∁

 R

every open ball B 

(x) contains X

every open ball B 

(x) contains finitely 

many points

every open ball B 

(x)  does not 

contains  many  of 

itspoints

every open ball B 

(x) contains few 

points

every open ball B 

(x) contains X

If a set S 

∁

 R^ n contains all its adherent points then S is closed open

neither open nor 

not closed not closed  closed

If R  ^ n -S is open ,then S 

∁

 R ^n is open closed  not open not closed closed

Let X is metric Space If X is sequentially compact then X 

is unbounded not compact compact bounded compact

A metric space X has the BolZana weierstrass property , if 

X is

sequentially 

compact unbounded not compact compact

sequentially 

compact

If we take g(x)=x and h(x) =1 in general mean value 

theorem we obtain

Lagrange's mean 

value theorem

Cauchy's mean 

value theorem Rolle's theorem Taylor's theorem

Cauchy's mean 

value theorem

Any closed interval with usual metric is compact not compact

need not be 

compact

sequentially 

compact not compact

The Euclidean Space R^n is not separable separable connected disconnected seperable

Every dense subset is ----------------------- in I_∞ countable uncountable bounded unbounded countable

The usual metric space (R ,d ) is seperable not separable not compact compact compact

The set of rational numbers lebesque outer measure is = 1 0 3 4 0

Every measurable set is nearly a finite union of set open sat closed intervals intervals

Everuy convergent sequence of measurable functions is 

nearly convergence divergence 

uniformly 

convergence

absolutely 

convergence

uniformly 

convergence
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