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2.Tological Linear Spaces
2.1 Topological Spaces
   Let   be a collection of subsets of a set X . We say that    is  a  topology on X  if the
following axioms are satisfied
(1)    and X

(2) union of every members in   is also in 
(3) Intersection of any finite members in   is also in 
  The set X  together with   is called a topological space and  is denoted by ),( X   or simply
X  . A members of   are called open sets, i.e. a subset A  of X  is called an open set in X  if

A  and we say that A  is called a closed set in X  if cA  is open set in X . A neighborhood of
a point Xx  is any open set that contains x . The interior )int(A  of A  is the union of all open
sets in X  that are subsets of A . The closure A   of A  is the intersection of all closed sets in
X that contain A . A topological space is called a Hausdorff space if two different points are
always two disjoint neighborhoods. A function f  from a topological space X  into topological
space Y ( YXf : ) is called continuous at a point Xx  if for every neighborhood U  of )(xf

in Y  there is a neighborhood V  of x  in X  such that UVf )( . If f  is continuous at every
point, it is called continuous. A function YXf :  is  continuous iff each open (rsp. closed)
set U   in Y  the set )(1 Uf   is open (rsp. closed) set in X . Two topological spaces X  and Y

are called homeomorphic if there exist a bijective function YXf :  such that f  and 1f   are
continuous. The function f is called a homeomorphism.
2.2 Linear Topology
Definition(2.2.1)
    A topology   on a linear space X  over F  is called a linear topology if the functions

XXX  :  and XXF  :  are continuous.
   A linear space endowed with a linear topology is called a topological linear space. A
topological linear space is called real or complex if it is real or complex as a linear space. The
zero element of a topological linear is also called the origin. A subspace of a topological linear
space is itself of topological linear space with the relative topology.
   A local base at x  of a topological linear space X  is thus a collection x  of  neighborhoods
of x  such that every neighborhoods of x  contains a members of x , i.e. every neighborhoods
U of x , there is a xV   such that UVx  .  The local base of 0  is denoted by   instead of

0 . A local base   is called balanced local base if its members are balanced sets.

Remark
   A function XXX  :  which is defined by yxyx  ),(  for all Xyx ,  is  continuous
at a point ),( yx  if for every neighborhood yxU    in X  there is a neighborhoods xV  and yV   in
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X  such that yxyx UVV  . Similarly a function XXF :.  which is defined by xx  ),.(

for all F  and for all Xx  is continuous at a point ),( x  if for every neighborhood xU 

in X  there is 0r  and  there is a neighborhoods xV   in X  such that xx UV  

whenever r   .

Theorem(2.2.2)
 Let X  be a topological linear space  and let Xa  and F  such that 0 .  Defined the
function XXTa :  by xaxTa )(  for all Xx  and the function XX :  by xx  )(  for
all Xx , then the functions aT  and   are homeomorphism (i.e. aT  and   are bijection  and
continuous, also 1

aT  , 1
  are continuous such that aa TT 

 1  and


  1
1  ) In general the

function XXf :  defined by xaxf )(  for all Xx  is homeomorphism
It is clear to show that
(1) If A  is a subset in X  and Xa , then A  is an open set in X  iff Aa   is an open set
in X . Hence if A  is an open set in X and B  is any subset of X , then BA   is an open
set in X   ( because  BbAbBA  : )
(2) If V  is a neighborhood of 0  in X and Xx , then Vx   is a neighborhood at x  in X
(3) If   is a local base at 0  in X and Xx , then x  is a local base at x  in X

Theorem (2.2.3)
  Let X  be a topological linear space and let XBAF  ,, ,  then
(1) }{ VAA  , where V  runs through all neighborhoods of 0 .
(2) AA  
(3) BABA 
(4) If A  is a subspace of X , so is A

(5) If A  is a balanced subset of X , so is A

(6) If A  is a balanced subset of X  and )int(0 A , then )int(A is  balanced
Proof :
           (1) Let  Ax   for every neighborhood V  of 0 , then  AVx )(

There is AyVxyAVxy  )(

Since bxyVxy    such that byxVb   such that AyVb  ,
VAx 

Hence VAx   is a neighborhood  of 0

    (3) Let baxBAx   where BbAa  ,  and let W  be a neighborhood of ba 
Since the function XXX  :  is continuous , there are neighborhoods ba VV ,  such
that WVV ba 

Since AyVyAVyAVAa aaa  ,
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Since AzVzBVzBVBb bbb  ,

ba VVzy   and BAzy 
)( BAWzyWzyVVzy ba 

 )( BAW   for each a neighborhood W  of ba   BABA 
   (4) Let F ,  , we shall to show that AAA  

Since A  is a subspace of X , then AAA   AAA  

If  00  A  and if AA   0

AAAAAAA   A  is a subspace of X .
(5) Let F  such that 1

 Since A  is a balanced AAAA  

     Since AAAAA    is a balanced
(6)

 (i) If AAAA   )int()int(10

         Since 0A  is open set and AA )int( , then )int()int( AA 
     (because )int(A is greatest open set which contain in A )
     (ii) if 0

Since   )int(0)int()int(0 AAA   )int(A  is balanced.

Theorem(2.2.4)
Let A  be  a convex subset  of  a topological linear space X . Then
(1) If )int(Ax  and Ay , then )int()1( Ayx   , where 10  
(2) )int(A  and A  are convex sets
(3) If )int(A , then )int(AA  and )int()int( AA 
Proof :
             (1)  Put yxZ )1(  

If xyxyZ 








1
0  such that 0 .

Since the function XX : , xx  )(  for all Xx  is homeomorphism of X , and
)int(),int( AAx  is open set in )int(AX   is a neighborhood of xy 

Since   ))int(( AAAy  , there is at least ))int((0 AAW  , i.e. there is
)int(Aa  such that AaW 0 .

 Put 10,0)1(
1




 



 aa

Since the function XXf : , aWWf  )1()(   for all XW   is homeomorphism of
X , and 0)( af , then  )int(:)1( AWaWU    is a neighborhood of 0
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Since )int()int(0)int( AZAAUAaAW  
If 0Z , then the prove by translation for A .

(2)
(a) Let )int(, Ayx   and 10  

Since AyAAA )int(

By (1) , we have )int()int()1( AAyx     is convex
(b) since A  is convex AAA  )1(   for all 10  

AAA  )1( 

Since AAAAAA )1()1()1(  
AAA  )1(   A  is convex

(3)
   (a) since AAAA  )int()int(

      Let Ay
  If )int(Ax , then )int()1( AyxZ  

From )int()int()int(lim
0

AAAAAZy 
 

(b) since )int()int( AAAA 
     It suffices to show that if B  is convex set and )int(B , then )int(0)int(0 BB 

Theorem(2.2.5)
  Let X  be a topological linear space and let V  be a neighborhood of 0 in X , then
(1) there a  symmetric neighborhood U  of 0 in X such that VUU 
(2) V contains a balanced neighborhood of 0 in X
(3) X  contains a  balanced local base
(4) V  is absorbing set
Proof :
           (1) Since V  be a neighborhood of 0 in X  and 000 

V  be a neighborhood of 00   in X

Since XXX  :  is continuous functions
there are neighborhoods 21 ,VV  of 0 in X such that VVV  21

Take )()( 2121 VVVVU 
U  is a symmetric neighborhood of 0 in X  which satisfies VUU  .

          (2) Since XXF :.  is continuous functions , then there 0r  and there is a
neighborhood U of 0 in X  such that VU   whenever r .

Let   WrUW   :  neighborhood of 0 in X  and VW 

We now to show that W  is balanced
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Let F  such that 1

Since VUrr  )(   and WU )(  (by definition of W  )

WWW      is balanced

Theorem(2.2.6)
Let X  be a topological linear space. Then every convex neighborhood of 0  contains a
balanced convex  neighborhood of 0 .
Proof :
        By theorem (2.5), there is a balanced  neighborhood W of 0  in X  such that VW  .
Since W  is a balanced WW  1  when 1

Since VWVWVW  
Put   AWFVA  1,: 

Since )int(A is greatest open set contain in A )int(AW 
Since )int(00 AW 

)int(A  is a convex neighborhood of 0  subset of V .
Chose r  and   such that 10  r , 1 . Then

   1,:1,:   FVrFVrAr

Since V  is convex set contain VVr  0

r A A A     is  balanced and )int(0 A
)int(A  is a balanced convex neighborhood of 0  subset of V .

Definition(2.2.7)
 A topological linear space X  is called a locally convex if there is a convex local base, i.e.
there is a  local base   at 0  in X such that every  members of   are convex sets. (every open
set in X is a union of convex open sets)
It is clear to show that :
    Every locally convex space has a balanced convex  local base.
Theorem(2.2.8)
 Let X  be a topological linear space, then  0A  is closed  in X  iff for any element 0x

there exists a neighborhood V  of 0 in X  such that Vx
Proof :

A  is closed iff AA 
A  is closed iff  for all Ax , then Ax
A  is closed iff  for all 0x ,then there exists a neighborhood W of 0 in X  such that  AWx )(

A  is closed iff  for all 0x , then there exists a neighborhood W of 0 in X  such that Wx 0
A  is closed iff  for all 0x , then there exists a neighborhood W of 0 in X  such that Wx
A  is closed iff  for all 0x ,then there exists a neighborhood WV   of 0 in X such that Vx
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Theorem (2.2.9)
 A topological linear space X  is a Hausdorff  iff for any element 0x there exists a neighborhood
V of 0 in X such that Vx
Proof :
Suppose that X  is  a Hausdorff and let Xx  such that 0x
By definition of Hausdorff space, there exists a neighborhood V  of 0 in X   and a
neighborhood U  of x   in X such V U  
Since VxUx 
The converse : in order to prove that X  is  a Hausdorff space it is sufficient to show
that the set  XxxxA  :),(  is closed in XX 
Since for any element 0x  there exists a neighborhood V  of 0 in X  such that

Vx , then  0  is closed in X  (by  the above theorem)
Since the function XXXf :  which defined by yxyxf ),(  is continuous ,
then })0({1f  is closed in XX 
But  AXxxxf }:),{(})0({1  a set A  is closed set in XX   X  is Hausdorff space.

Definition(2.2.10)
Suppose now that  is a linear topology on a linear space X and that M  is a closed subspace
of X . Let M  be the collection of all sets MXA / for which   )(1 A .Then M  turns out to
be a topology on MX / , called the quotient topology.

})(:/{ 1    AMXAM

i.e.    )(1 AA M

Theorem(2.2.11)
  Let M be a closed subspace of a topological linear space X
(1) M  is a topology on MX /

(2)   is continuous and open
(3) M  is a linear topology on MX /

(4) If   is a local base for , then the collection of all sets )(V with V  is a local base for M
Proof :
          (1) (a) Since  X,  and XMX   )/(,)( 11  MMX   /,

              (b)   let   ,MA 


 


  )()( 11 AA

          Since 






 





  )()( 11 AA 


 





  MAA )(1

            (c)  let MBA ,    )(,)( 11 BA    )()( 11 BA 
    Since )()()( 111 BABA     MBABA    )(1 

M  is a topology on MX /
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   (2)  (a) let A  be an open set in MX / , then    )(1 AA M

)(1 A   is an open set in X , then   is continuous
 (b) let V  be an open set in X , then V
Since MVV  )((1   and MV   

MVV )())((1  is open
         (3) Let W  be a neighborhood of 0 in MX /

)()( 11 WWW M
    is a neighborhood of 0 in X

Since the addition is continuous on XX   into X , then there is a neighborhood V of 0 in
X  such that )(1 WVV   , so WVV  )()( 
Since   is open , then )(V  is a neighborhood of 0 in MX /

)/()/()/(: MXMXMX   is continuous
Similarly, to prove )/()/(: MXMXF   is continuous

M  is a vector topology on MX /

2.3 Linear Metric
 Let X  be non-empty set. A function :d X X    is called  a metric function, if

(1) 0),( yxd   for all Xyx , (2) 0),( yxd  iff yx 
(3) ),(),( xydyxd   for all Xyx , (4) ),(),(),( yzdzxdyxd   for all Xzyx ,,

   The set X  together with d  is called a metric space and  is denoted by ),( dX  or simply X

and ),( yxd  is called the distance between x  and y . The set }),(:{)( 00 rxxdXxxr   is
called an open ball with center at 0x  and radius 0r . A topology   is on a set X  is said to
be metrizable if there is a metric d  on X  which is compatible with  . In that case ,the

balls with radius
n

1  centered at x  form a local base at x .

Definition (2.3.1)
Let X  be a linear space over F  and let d  be a metric function  on X .We say that d  is an
invariant metric on X  if ),(),( yxdzyzxd   for all Xzyx ,, .

Remark
)0,()0,( xdxd      for all Xx ,

because )0,(),0()0,()0,( xdxdxxxdxd 

Theorem(2.3.2)
Let X  be a linear space over F  and let d  be an invariant metric on X

(1) )0,()0,( xndnxd   for every Xx  and for ,2,1n

(2) If  nx  is a sequence in X  and if 0nx  as n , then there are positive scalar n  such
that n  and 0nn x  as n

Proof :
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(1) 



n

k

xndxkkxdnxd
1

)0,())1(,()0,(

(2) since  0nx  there is an increasing sequence of positive integer  kn  such that

2

1
)0,(

k
xd n   if knn 









1,

,1

kk

k
n nnnk

nn
 Put

For such n , we have
k

xkdkxdxd nnnn

1
)0,()0,()0,(  .  Hence 0nn x   as n

Definition(2.3.3)
 A topological linear space X  with topology   is called an F-space if its topology   is

induced a complete invariant d .
  A topological linear space X  is called Fréchet space if X  is a locally convex F-space .

2.4 Boundeness

Definition (2.4.1)
 Let A   be a subset of  a topological  linear space X over F . We say that A  is a bounded if
for any neighborhood V of 0  in X ,there exists a real number 0  such that VA  , and we
say that X  is locally bounded if there is a bounded neighborhood V of 0  in X .
  A basis of bounded sets in X , a set F  of bounded subsets of X  such that every bounded
set A  in X , there exists FB  with BA  .
Theorem(2.4.2)
     Let X be a topological  linear space X over F and let XBA , , then
(1) If A  is finite, then A  is bounded
(2) If B  is bounded and BA , then A  is bounded
(3) If BA,  are bounded sets, then BABABA  ,,  are bounded sets
(4) If A  is bounded, then A  is bounded for all F
(5) If A  is bounded, then A  is bounded
Proof :
          (1)  Since A  is finite set, then 1 2{ , , , }nA a a a 
Let V  be a neighborhood  of 0 in X , then there exists a balanced neighborhood W
of 0 in X  such that VW 
Since every neighborhood is absorbing set, then W  is absorbing set, so that for all

Xx , there exists 0  such that Wx
Since XaXA i   for all  ni ,...,1 there exists 0i such that Waii   for all 1, ,i n 
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Take },,max{ 21 n 

Since W  is balanced set 
n

i
i WW

1

 

Since VAWAWA
n

i
i  




1

A   is balanced

(2) Let V  be a neighborhood  of 0 in X
Since B  is bounded set, then there exists 0  such that VB 
Since AVABA    is bounded
 (3)
      (i) since ABA   and A  is bounded BA  is bounded
      (ii) Let V  be a neighborhood  of 0 in X , there is a balanced neighborhood W of
0 in X   such that VW 
Since BA,  are bounded , then there exists 0, 21   such that WA 1   and WB 2
Take },max{ 21  
Since W  is balanced WBA 
Since VBAVWVW   BA   is bounded
     (iii) Let V  be a neighborhood  of 0 in X , there is a symmetric neighborhood W of 0 in X
such that VWW 
  there is a balanced neighborhood U of 0 in X   such that WU 
Since BA,  are bounded , then there exists 0, 21   such that UA 1   and UB 2
Take },max{ 21  
Since U  is balanced )(21 UUUU  
Since VWWUUWU   )()( BA    is bounded
   (4) If 0 , then AA   }0{   is bounded
     If 0
Let V  be a neighborhood  of 0 in X , there is a balanced neighborhood W of 0 in X   such
that VW 
Since A  is bounded, there is 0  such that WA 

Take 0 rr 

Since W  is balanced and WW   WW  

Since WWAWA  

Since ArVArVrWVW   is bounded
(5) Let V  be a neighborhood  of 0 in X , there is a neighborhood W of 0 in X   such that VW 
Since A  is bounded, there is 0  such that WA  WWA  

Since AVAVWVW     is bounded.
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Definition (2.4.3)
   Let A  be a subset of  a topological linear space X over F . We say that A  is a Totally bounded
if for any neighborhood V of 0  in X ,there exists a finite subset B  of X   such that VBA 
Theorem(2.4.4)
If A  is a totally bounded of  a topological  linear space X over F , then for any neighborhood
V of 0  in X ,there exists a finite subset 0A  of A   such that 0AVA 

Proof :
       Let V  be a neighborhood  of 0 in X , there is a balanced neighborhood W of 0 in X
such that VWW 
Since A  is totally bounded , there exists a finite subset B  of X   such that VBA 

},...,,{ 21 nbbbB 

Since 
n

i
ii BbbWBW

1

}:{


 , then  )( ibWA  for all ni ,...,1

If AabxabWAa iiiiii  ,)(  where WxBb ii  ,

WAbxab iiii 

Setting },...,,{ 210 naaaA  0AWA 

Theorem(2.4.5)
  Let X be a topological linear space X over F and let XBA , , then
(1) If A  is finite, then A  is a totally bounded
(2) If A  is totally bounded, then A  is a bounded
(3) If B  is  a totally bounded and BA , then A  is a totally bounded
(4) If BA,  are totally bounded sets, then BABABA  ,,  are totally  bounded sets
Proof :
        (1) Since VAA  for every neighborhood V of 0  in X A  is  a totally bounded
        (2) Let V  be a neighborhood  of 0 in X , there is a balanced neighborhood W of 0 in X
such that VW 
Since A  is a totally bounded set, there exists a finite subset B  of X   such that WBA 
Since B  is finite, then B  is bounded, then there is 0  such that WB 
Since W  is balanced WWW )1(  
Take 1  AVWA     is bounded set.
   (3) Let V  be a neighborhood  of 0 in X
Since B   is  a totally bounded, there exists a finite subset D  of X   such that VDB 
Since AVDABA   is a totally bounded
(4)
(i) since ABA   and A  is totally bounded BA  is totally bounded
      (ii) Let V  be a neighborhood  of 0 in X
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Since BA,  are totally bounded , then there are finite subsets 21 , DD  such that
VDA  1   and VDB  2

Take DDDD  21  is finite and VDBA  BA   is totally bounded
     (iii) Let V  be a neighborhood  of 0 in X , there is a symmetric neighborhood W of 0 in X
such that VWW 
Since BA,  are totally bounded , then there are finite subsets 21 , DD  such that WDA  1 and

2B D W 

Take DDDD  21  and VDWWDBA  BA    is totally bounded

2.5 Convergence

Definition (2.5.1)
  Let X   be a topological linear space X over F .
(1) A sequence  nx  in X  is said to converge to the point Xx  if for every  neighborhood

V of 0  in X ,there exists k    such that Vxxn   for all kn  , and we write
xxn   or xxn

n



lim

(2) A sequence  nx  in X  is said to Cauchy sequence if for every neighborhood V of 0  in X ,
     there exists k    such that Vxx mn   for all kmn ,

Theorem(2.5.2)
  Let A  be a subset of a topological space X .Then the following two statements are equivalent :
(1) A  is bounded
(2) If  nx  is a sequence in A  and  n  is a sequence in F  such that 0n  as n , then

0nn x  as n

Proof :
)2()1( 

 Let V  be a neighborhood  of 0 in X , there is a balanced neighborhood W of 0 in X
such that VW 
Since A  is bounded set, there is 0  such that WA 
Since WxAx nn 

Since 0n  and  0
1


 there is k   such that




1
0 n  for all kn 

1 n    for all kn 

Since WxWxWx nnnnnn     if kn 

Since VxVW nn    for all kn  0 nn x
)1()2( 
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   Assume A  is not bounded , there is  a neighborhood V  of 0 in X  such that nVA  for
all n  . Hence for any n  , there exists Axn   such that nVxn   for all n   . Thus

Vxn n 
1  for all n  01  

nxn   This contradiction

2.6 Compactness

Definition(2.6.1)
A topological space X  is said to be compact if every open cover of X  has a finite subcover.
  A subset A  of a topological space X  is called if it is compact space in the relative .In view
definition of the relative topology, this equivalent to saying that a subset A  of X  is compact if
every covering of A  by open sets of X  has a finite subcovering.
 A topological space X  is said to be locally compact if for all x X ,there exist a neighborhood

V of x such that V  is compact in X

Theorem(2.6.2)
(1) Every closed subset  of a compact space  is itself compact.
(2) A compact subset of a Hausdorff space is closed.
(3) A compact subset of a metric space is closed and bounded.
(4) A continuous image of a compact set is compact.
(5) Every compact space is locally compact, but the converse not true.
Theorem(2.6.3)
     Let X  be a Hausdorff topological space and let XBA , and F ,

(1) If A  is  compact set , then it is totally bounded
(2) if BA,  are compact sets ,then BA    is also compact set
(3) If A  is compact set, and B is closed set then BA   is closed set
Proof :
         (1) Let V  be a neighborhood  of 0 in X ,  AxVx  :  is open cover of A

Since A  is compact , then A  has finite subcover A  is totally bounded.
(2) Since A  and B  are compact, then BA  is also compact

Since the function XXXf :  which defined by yxyxf  ),(  for all Xyx ,  and
for all F ,  is continuous, yABAf   )(  is compact
(3) Let BAx 0

Since for any Ax , then xB   is closed set in X

   there is a neighborhood V of 0 in X  such that  )())(( 0 xBxxV

   there is a symmetric neighborhood )(xW of 0 in X  such that )()()( xVxWxW 
The system  AxxxW  :)(  forms an open cover of A

Since A  is compact, there exists a finite subcovering  nixxW ii ,...,2,1:)( 
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Setting 
n

i
ixWW

1

)(


 . One has 
Ax

xxVAW


 ))((

Since BAx 0 xBVx  0 BAWx  . Hence  )()( 0 BAxW

BABABABAx 0   is closed

Theorem(2.6.4)
    Let X  be a Hausdorff topological space

(1) If  210 rr  and nr  as n and if V  is a neighborhood of 0  in X , then 





1n

nVrX

(2) Every compact subset A  of X  is bounded
(3) If  21   and 0n  as n  and if V  is a neighborhood of 0  in X , then the
     collection ,...}2,1:{ nVn is a local base for X .
Proof :
        (1) Let Xx and let A  be the set  of all F  with Vx ,i.e.  VxFA   :

since x   is a continuous function  from F  into X A   is open set
Since V0  and AVxx  0000 A   is open set, contain 0

Since nr  as 0
1


nr
n  as n A

rn


1  for all large n

Vx
rn


1  for all large n Vrx n  for all large n  










11 n

n
n

n VrXVrX

Since 









11 n

n
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(2)  Let V  be a neighborhood  of 0 in X ,there is a balanced neighborhood W  of 0 in X  such

that VW  . From (1) , we have 





1n

WnX

since WnAXA
n






1

since A  is compact set, there are integers rnn  ...1  such that
WnWnWnWnA rr  ...21

If rn , then VWA   A  is bounded
  (3)  Let U  be a neighborhood  of 0 in X

Since V  is bounded set, there is 0  such that UV 

If n  is so large that 1n , it follows that UVUV n
n

 


)
1

(

Heine–Borel Property
A topological linear X  has the  Heine – Borel Property  if  every  closed and bounded subset
of X  is compact.
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Exercises (2)
2.1  Suppose ,A B  are disjoint subsets of a topological linear space X , A  is compact , B  is
       closed. Show that 0 has a neighborhood V  such that ( ) ( )A V B V    
2.2 In a topological linear space X . Show that
      (1) The balanced hull of a bounded set is a bounded set.
      (2) A X  is bounded iff every countable subset of A  is bounded.
      (3) If A is a totally bounded , then A  is also totally bounded.
2.3 If M is a subspace of a topological linear space X  and A M . Show that A  is bounded in

M  iff A  is bounded in X .
2.4 Suppose M is a subspace of  a topological linear space X , and M is locally compact, in the

 topology inherited from X . Show that M is closed subspace of X .
2.5 Suppose M is a subspace of  a complex topological linear space X , and dim 0M n  . Show
      that every isomorphism of n  onto M is a homeomorphism, and M is closed.
2.6 Show that every locally compact topological linear space X has finite dimension.
2.7 If X  is a locally bounded topological linear space with Heine-Borel property. Show that X
      has finite dimension.
2.8  If X is a topological linear space with  a countable local base . Show that  there is a metric d
       on X such that
      (1) d  is compatible with the topology of X
      (2) The open balls centered at zero balanced
      (3) d  is invariant metric.
2.9 Suppose M is a subspace of  a topological linear space X , and M is  an F-space.  Show that

M is closed subspace of X .
2.10 Prove or disprove :Every bounded set in a Hausdorff topological linear space is compact .


