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:nswer the following questionsA 

Q1) 

i) Let A = {1, 2, 3} and B = {1, 2}. Determine whether each of the following is true 

or false and give a brief justification.                                                 [10 marks] 

 

(i) B ∈ p(A) (ii) B ∈ A 

(iii) A ∈ p(A) (iv) A ⊆ p(A) 

(v) B ⊆ p(A) (vi) {{1}, B} ⊆ p(A) 

(vii)   ∈ p(A) (viii)   ⊆ p(A) 

 

ii) Consider the directed graph given in the following figure of a relation R on the set 

A = {a, b, c, d, e}.                                                                                               [10 marks] 

 

        Give a brief justification for Determine whether the relation is 

a.   Reflexive; 

b.   Symmetric; 

c.   Anti-symmetric; 

d.   Transitive. 

----------------------------------------------------------------------------------------------------------                                                                                                                                          



Q2) 

     i)  Show that ( p q  ) and ( p q ) are logically equivalent.                        [10 marks] 

ii) Consider S = p(A), the set of all subsets of a set A, together with the binary 

operation of intersection, ∩. 

e. Is ∩ commutative on S?                                                                     [5 marks] 

f. What is the identity element?                                                            [5 marks] 

g. Which elements, if any, have inverses?                                             [5 marks] 

 

---------------------------------------------------------------------------------------------------------- 

 

Q3)  

i) Given  2( ) 3 10f x x x    and ( ) 1 20g x x  find each of the following 

                                      (a) ( )( )f g x            (b) ( )( )g f x                                       [6 marks] 

ii) Given 
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
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[9 marks] 

---------------------------------------------------------------------------------------------------------- 

Q4)  

i) Find the inverse of the matrix 









14

26
A .                                                                [5 marks]                                                                                                         

ii) Find the eigenvalues and the eigenvectors of the matrix 











13

37
A                           

                                                                                                                              [10 marks] 

 ---------------------------------------------------------------------------------------------------------- 
                                                                                                                                               

Q5) 

i) By using the definition of the definite integral compute the following integral dxx

2

0

2 

                                                                                                                                                   [10 marks] 

ii) Use the principle of mathematical proof to prove that 

                                       2)12(.....531 nn                                           [10 marks] 
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GOOD LUCK, 

Dr. Ahmed Megahed              Dr. Gamal Mosa 



 ًَىرج الاجببت

 اجببت انسؤال الاول

i) 

 

ii) 

From this diagram we can see that: 

(i) R is not reflexive, since there is no arrow from c to itself, for example. 

(ii)  R is symmetric, since every arrow connecting distinct points is bidirectional. 

(iii) R is not anti-symmetric, since, there are arrows from a to d, and from b to a, 

but a≠b. 

(iv) R is not transitive since, for instance, there are arrows from a to d, and from d 

to b, but not from a to b. 

 

 

 

 

 

 



 اجببت انسؤال انثبَي 

 

i) 

 

ii) 

a. Yes.  

b.  A. 

c.  A is the only element with an inverse. (A is self-inverse.) 
 

 اجببت انسؤال انثبنث

(a) 10)201()201(310)()(3))(())(( 22  xxxgxgxgfxgf   

(b) )103(201)(201))(())(( 2  xxxfxfgxfg  

ii) The first couple of steps are pretty much the same as the previous examples so here 

they are, 
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Now, be careful with the solution step. So, we have:  
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  انرابعاجببت انسؤال 
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ii) 
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Then the matrix has two eigenvalues  82   or
 

Firstly, for 8   we have:  
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Now we must solve 
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If we take 12 x 



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By the same way for 2   we have 
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  Finally, the matrix 




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A has two eigenvalues  82   and  



Also it has two eigenvectors   

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  انخبيساجببت انسؤال 

i) We know that x
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ii) At n=1, L. H. S. = R. H. S.=1     

Let the relation is true for n=k 

)1()12(.....531 2kk   

Now we try to prove that the relation is true for n=k+1  

HSRkkkkkSHL ..)1(12)12()12(.....531... 22  

 

 

 
Dr. Ahmed Mostafa Megahed  


