MAT 251    Fall 2004     Test 1     

1. Consider the following Lemma: If 
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 is divisible by 3, then 
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 is divisible by 3. 

       (a) State the contrapositive of the above Lemma. (b) Directly prove the contrapositive of the above Lemma. 

2. Prove the following theorem: 
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 is an irrational number. To receive full credit, you of course must provide a complete proof, in particular, accurately citing all places at which you use the above Lemma and indicating the type of proof you are presenting. 
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. Use the WOP to prove that 
[image: image8.wmf]3

n

n

h

£

 for every ……..

4. Negate (a) 
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5. (i) Indicate if the given set has the Well Ordering Property (WOP). (ii) If not, list a subset that has no least element. 

(a)  
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6. Indicate which of the follownig are always true and indicate which can be false. For those which can be false, provide a counterexample  (do not forget to….) (a)
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7. Match each item on the left with one item on the right to which it is logically equivalent. 

(i)    ______
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8. Let 
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      (b) Use the PCI (the Principle of Complete Induction) on 
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 to prove that 
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9. Prove: If 
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10. Consider the truth function f defined from the following truth table:  TFTTFFTT       

(a) List the formula in DNF that is logically equivalent to 
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:  (b) List the formula in CNF that is logically equivalent to 
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11.  (a) Write 
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 in terms of NAND alone.  (b) Write 
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(c) List all rows on which the truth function  
[image: image62.wmf](

)

(

)

(

)

ABCABCABC

ÙÙØÚÙØÙØÚØÙÙ

 takes the value false.

Test 3 

12. Calculate the union and the intersection for each of the family of sets in each part below. 

(a) 
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13.  Indicate which parts of  the previous problem list a pairwise disjoint family of sets. __________
14. Indicate which of the following are true and which are false.  

(a)  
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15. Suppose 
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16. Let 
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 be a set and define
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(a) Prove 
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[image: image91.wmf]().

RUU

Ï

 (c) Use part (b) to prove there is no set that contains all sets as elements.

17.  (a) Find 
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(b) Use the PMI (the Principle of Mathematical Induction) on 
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 to prove that 
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18, 19, 20. Pascal’s Triangle by a couting argument. Binomial Theorem by PMI. 1-1 and onto functions.  
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