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QUESTION  1: Fill in the planks in the following and Explain your answer: 
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a- For any proposition p, The truth value of the proposition p +-+pis T 
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b- If p V q is true, then the truth value of -.p q is T 
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c- The negation of the statement [Vx E JR: x 2 O] is ,c~~ cSfR/~-,,. '?: OJ 
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2 d- The inverse of the contrapositive of the proposition p q is 9 :p 
2 -t~e.. C.Oi'\t(~ f OSt(~J~ ,- 79-'">7 P 

¼ e.. \V\',ler.s e.. ·\ ..\. \ - 7 (_ ii,) 7 (.-i ?) =- 9 P 

?.. e- To prove that for any integer n, 2 divides n2 + n using proof by cases, we need to discuss 
two cases which are V\ e.'I ~V\ and \"\ o J J . 
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f- The truth value of the statement 3x E {1,2,3,4}, 2x < xis ~ g \c;.e . 
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ru,tEST!ON  2: 

a- without using truth tables, prove that 

-,(p r) -,q = (p A q) r. 
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b- Show that the statement "For every positive integer n, n2 ::2: 2n" is false. 
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c- Prove thatthere exists an integer m such that m2 > 10100
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QUESTION 3: 

a- Prove that if n is an integer, then n is even if and only if 3n2 + Zn + 1 is odd. 
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b- Prove that Vn E A(3n < n2) is true, where A = {-1, -2, - 3}. 
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gUESTION 4: Use mathematical induction to prove that for every positive integer n, 

2 + 2(22) + 3(23) + •·· + n2n = (n - 1)2n+1 + 2 
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