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Answer Question 

1. Answer any five questions :

 a) For any two non

sup ( A + B ) = sup

 b) If ∪ ∩
∞

=

∞

=





=

1 1n k

nE

 c) If = xxf cos)(

 d) Find ∫
1

0

3
][d xx

 e) Find the derived set of 

 f) If }{ nx and { ny

show that 
lim

∞→n

 g) Prove or disprove : 

 h) Let A be a compact set in a metric space ( 

Show that there is some 
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Question No. 1 and any four from the rest :

 

questions : 

For any two non-empty bounded subsets A, B of 

sup ( A ) + sup ( B ), where :{ baBA +=+






+−

2

1
,

2

1

kk
nn  then find m ( E ). 

ππ ≤≤−+ xx in|cos|  then find 
+

f and f

. 

Find the derived set of ∈


 −+ n
n

n
:)1(

1
 . 

}n are Cauchy sequences in a metric space ( 

0),(d =∞ nn yx . 

Prove or disprove : 
2

)( xxf =  is uniformly continuous in 

be a compact set in a metric space ( X, d ) and 

Show that there is some Aa ∈  such that (d),(d 0 xAx =
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from the rest : 

2 × 5 = 10 

of , show that                 

},: BbAa ∈∈ .   

−
f . 

are Cauchy sequences in a metric space ( X, d ) then 

is uniformly continuous in . 

) and AXx \0 ∈ . 

),0 ax . 
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2. a) If →],[: baf

that F is of bounded variation. Estimate the total variation of

F over [ a, b ]. 

 b) Let { →Efn :

and xf n= ∞→)(
lim

3. a) If ∪
∞

=

=
1k

kEE where 

)(
lim

Em nn
∗

∞→ =

 b) Define ]1,0[:f

   






=)(xf

  Show that f is Lebesgue integrable on [ 0, 1 ] and hence find  

x
x

d
1

1

0
3/2∫ . 

4. a) Evaluate : ∫ −
4

1

(x

 b) If f is continuous o

then show that 

 c) Prove or disprove : Homeomorphic image of a complete metric space 

is a complete metric space.

5. a) If ( X, d ) is a metric space and 

  YBClBCl XY ∩=

  where 'Cl' stands for the closure of a set.

b) Find the Fourier series expansion 

 





π

−
= xxf

0,
4

,0
)(

 Hence deduce 1
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 is continuous and ∫ ≤=
x

a

xattfxF ,d)()(

is of bounded variation. Estimate the total variation of

 

} be a sequence of measurable functions 

Exxfn ∈∀∞ ),(
lim . Show that f is a measurable function.

where ⊆⊆ 21 EE ... and E is bounded then prove that 

).(Em
∗=  

→]  by 







=

≤<

0,0

10,
1

3/2

x

x
x  

is Lebesgue integrable on [ 0, 1 ] and hence find  

− 2
d)][ xx . 

is continuous on [ 0, 1 ] and if ∫ =
1

0

0d)( xxfx
n

, for 

then show that 0)( =xf  on [ 0, 1 ]. 

Prove or disprove : Homeomorphic image of a complete metric space 

is a complete metric space. 

) is a metric space and Y is a subspace of X then show that 

Y   

' stands for the closure of a set. 

Find the Fourier series expansion of )(xf in π<<π− x

π<<

≤<π

x

x

0

0
. 

8
...

5

1

3

1
1

2

22

π
=+++ . 

 

≤ bx then show 

is of bounded variation. Estimate the total variation of              

5 

be a sequence of measurable functions ⊆E(  ) 

is a measurable function. 5 

is bounded then prove that 

5 

is Lebesgue integrable on [ 0, 1 ] and hence find  

5 

4 

, for n = 0, 1, 2, ... 

4 

Prove or disprove : Homeomorphic image of a complete metric space 

2 

then show that  

4  

π  where 

6 
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6. a) Show that 0[C

complete metric space with respect to the metric 

0[

sup
),(d

x
gf

∈
=

 b) Let ( X, d ) be a metric space and 

),(d)( Axxf =

7. a) Show that a compact metric space is separable. 

 b) If (),(: → YdXf

space ( X, d ) to any metric space ( 

continuous. 

 c) Prove or disprove : If 

A is connected

)).,( dX  
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{ →= ]1,0[:]1,0 f   / f is continuous } is a 

c space with respect to the metric 

|)()(|
]1,0

sup
xgxf − . 

) be a metric space and XA⊆ . If →),(: dXf

) then show that f is a continuous function.

Show that a compact metric space is separable.  

), ρY is a continuous function from a compact metric 

to any metric space ( Y, ρ ) then show that 

Prove or disprove : If ),( dXA⊆  is such that AClX  is connected then 

is connected. ( AClX denotes the closure of A in the metric space 
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is continuous } is a 

2 + 4 

 is defined as 

is a continuous function. 4 

4 

is a continuous function from a compact metric 

) then show that f is uniformly 

4 

is connected then 

the metric space 

2 

 


