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Answer the following questions : 

Question(1): 
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)(c Consider the discrete metric space ),( dX  where 
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Find )2(,)1(,)1(  xSxBxB                                                                                                ( 6 marks )   

Question(2): 

)(a Prove that ).,(
p

pl is a B-space .                                                                               ( 7 marks ) 

)(b State and prove the Banach contraction mapping theorem .                                        ( 6 marks ) 

)(c Consider the two norms     2/12
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Question(3): 

)(a Prove that a linear operator YXT : from a normed space X into a normed space Y is 

continuous iff it is bounded .                                                                                               ( 7 marks )  

)(b Let       ),,0,,0,0(),,,,,(::
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 Show that T is continuous                                                                                                  ( 6 marks )  

)(c Let BandA be two convex sets . Show that  BbAabaBA  ,:  is also a convex set .                                                                                          

( 7 marks ) 

 

 

 

 

 



Question(4): 

)(a Let ),(
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function . Find the angle between the two vectors )3,2()2,1( and .                                    ( 7 marks )                                   

 

)(b Let H be a Hilbert space and HL . Prove that 1L is a closed subspace of H .        ( 7 marks ) 
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 هع أطيب التوٌياث بالٌجاح
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Question(1): 
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From Holder’s Inequality we have  
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But since every conv.seqe. is bounded it follows that  l ,   lCCl p
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To prove that ,1 


pll p we have to consider the bounded seqe. 
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Question(2): 

)(a To prove that ).,(
p

pl is a B-space we have to prove that ),(
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p dl is a complete metric space 

and 
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. is a norm on pl , where   pp
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)(b Banach contraction mapping theorem states that : 

“Every contraction mapping on a complete metric space has one and only one fixed point “ 
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 Question(3): 
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is bounded and it is easy to show that T is linear . i.e. T is continuous .      

)(c We have to prove that for any )(
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as both BandA are convex . 

Question(4): 

)(a We have to prove the i.p. 
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2, yxyxvu   satisfies the axioms of the i.p.  
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