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 شعبت رياضياث   – الوستىي الرابعحاى اهت            

 ساعتاىالزهي /                                          ر                                                       314( 0حقيقي )تحليل  الوادة /

Answer the following questions : 

Question(1): 

)(a Prove that every compact set is closed and bounded .                                                 ( 5 marks ) 

)(b  Prove that the union of two compact sets is compact .                                                ( 5 marks )  

)(c  Prove that every relatively compact set is bounded .                                                   ( 5 marks ) 

)(d Which of the following sets is compact and which is not ? and why ?                         ( 5 marks ) 
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Question(2): 

)(a Define a G - set and F - set . Prove that the intersection of the two G - sets is a G  - set and 

the union of two F - sets is an F - set  .                                                                          ( 12 marks ) 

)(b Prove that any singleton set  a in a metric space is a closed G - set .                       ( 8 marks ) 

Question(3): 

)(a Show that the function                                                                                                   ( 7 marks ) 
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is not continuous at 0x                                       

)(b Prove that every convergent sequence is bounded .                                                      ( 7 marks )                                                                            

)(c Show that the sequence 
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 is a Cauchy sequence .                                      ( 6 marks )                                                                               

 

 

 

 

 



Question(4): 

)(a Let 
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 . Find Sup )(B and Inf )(B .                                            ( 7 marks )                                   

)(b Prove that the countable union of countable sets is countable .                                   ( 7 marks ) 

)(c Use )(b above to show that the set                                                                                 ( 6 marks ) 
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Of all rational numbers is countable . 
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 هع أطيب التوٌياث بالٌجاح
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  ورقت إهتحاًيت كاهلت 9/1/9021الوىافق  ربعا الأالفصل الدراسي الأول تاريخ الاختبار 

 جاهعت بٌها  –كليت العلىم قسن الرياضياث  هحود سعد سٌدأستاذ الوادة د/ 

Question(1): 

)(a (i) Let M be a compact set and 
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but M is compact and 

so MMMMx  is closed . 

(ii) Let M be a compact set and suppose that M is unbounded . If Mx
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x is not convergent which contradicts the fact that M is compact . Therefore 

M must be bounded . 

)(b Let BandA be two compact sets and  1:  
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 is open . i.e. BA  is compact . 

)(c Let B  be a relatively compact set.  

Then B  is compact B is bounded ByxyxdB  ,,),(sup)(  

But since BB , it follows that BBB  )()(   is bounded . 

)(d (i) The set 
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Question(2): 

)(a A set G  is called a G - set if 
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A set F  is called a 
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are open sets . 

21
GG   is a G - set . Similarly , for 


F - set . 
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 is a G - set which is closed as any singleton set in a m.sp. is closed . 

 Question(3): 

)(a  If we take 
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)(xf  is not continuous at 0x . 
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Question(4): 
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2/1)max()sup(,1)(  BBBInf  and )min(B  does not exist . 
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EEE  be a family of countable sets , where  
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Which is countable as NN   is countable . 

)(c  ,0  QQQ  where 
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  is 

a bigection mapping i.e. Q is countable . Also , Q is countable and  0  is countable Q
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  is 

countable . 
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