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كارشناسي ارشد
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Let C be the space of all con�nuous func�ons on [0,1], with the supremum norm . Let M

consist of all f C∈ for which 
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( ) ( ) 1f t dt f t dt− =∫ ∫
.

Prove that M is a closed convex subset of C.
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If  : [0, ]
nf X → ∞  is measurable , for each positive integer n, then prove that

(liminf ) liminfn n
nnX X

d f dµ µ
→∞→∞

≤∫ ∫
. 
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Suppose X is a locally compact Hausdorff space . V is open and K is compact subset of V .

Then there exists   an ( )
c

f C X∈  such that K f V≺ ≺ .
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If X is a locally compact Hausdorff space, then )(0 XC  is the completion of )(XCc

relative to the metric defined by the supremum norm  |)(|sup xff Xx∈= .
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a)  Let µ be a positive  measure on a σ -algebra m in a set Ω , so that ( ) 1µ Ω = , if f is a

real function in 
1( )L µ ,if bxfa << )( for all x ∈Ω , and if φ  is convex  on ( , )a b , then

prove that

( ) ( )fd f dφ µ φ µ
Ω Ω

≤∫ ∫ �

b)  Suppose φ    is a real function on  
1R such that  

      

dxfdxxf )())((
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∫∫ ≤ φφ

for every real bounded measurable function f . prove that  φ  is then convex .
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The Riesz-Fischer Theorem.  Let { ; }u Aα α ∈  be an orthonormal set in H . Suppose

2 ( )l Aϕ ∈  . Then x̂ϕ =  for some x H∈ .
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If M is a subspace of a normed linear space X and if f is a bounded linear functional on M ,

then f can be extended to a bounded linear functional F on X so that F f=  .
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