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كارشناسي ارشد
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Suppose  M  is σ -algrbra in X  , and let f  map X  into 
[ , ]−∞ ∞

 such that for

every real a ,  
∞ ∈-1f ((a, ]) M

, show that f  is measurable.
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Suppose X  is  a locally compact, σ -compact Hausdorff space. If m and 
µ

 are as

described in the statement of Riesz Representation theorem, prove that then if E m∈

and 0∈>  ,there is a closed set F  and an open set  V  such that  F E V⊂ ⊂  and

(V F)µ − <∈
.
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Suppose 
µ

 be every positive measure.  prove that 
L ( )∞ µ

 is a complete metric space.
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Suppose  that 
1f L (T)∈

,  a function f
�

 on Z  defined by

ini1
f (n) f (t)e dt (n Z)

2

π
−

−π

= ∈
π
∫

�

 prove that then  |n|lim f (n) 0→+∞ =
�
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a) Define the "inner product spaces" and " Hilbert space".
b) Give an example of an inner product space but is not a Hilbert space.
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Suppose 1)( =Ωµ ,and suppose f  and 
g

 are positive measurable function on Ω  such

that 
fg 1≥

 Prove that 

fd . gd 1
Ω Ω

µ µ ≥∫ ∫
.
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Suppose nf : X [0, ]→ ∞
 is measurable for n 1, 2,3,..= and 1 2 3f f f ... 0≥ ≥ ≥ ≥

,

nf (x) f (x)→
 as n → ∞ , for every x X∈ , and

p
1f L ( )∈ µ

 . Prove that then 

n n
X X

lim f d fd→∞ µ = µ∫ ∫  
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