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Section 1.1 handout 
Defn: A proposition is a statement that is either true or false.

Examples:
Pitt is located in the Oakland section of Pittsburgh.


5 + 2 = 8.










It is raining today.









How are you?



x + 5 = 3.




2 is a prime number.








She is very talented. 


There are other life forms on other planets in the universe. 

Defn: Let p be a proposition.  The statement "It is not the case that p." is another proposition, called the negation of p.  The negation of p is denoted by ¬p and read as "not p."

Examples:
It is not the case that Pitt is located in the Oakland section of Pittsburgh.



5 + 2 ( 8.



It is not raining today.



2 is not a prime number.



It is not the case that there are other life forms on other planets in the universe.

A truth table displays the relationships between truth values (T or F) of propositions.
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Defn: Let p and q be propositions.  The proposition "p and q" denoted by p ( q, is true when both p and q are true and is false otherwise.  The proposition p ( q is called the conjunction of p and q.

Examples:
Pitt is located in the Oakland section of Pittsburgh and 5 + 2 = 8.




It is raining today and 2 is a prime number.







2 is a prime number and 5 + 2 ( 8..








13 is a perfect square and 9 is a prime.





Defn: Let p and q be propositions.  The proposition "p or q" denoted by p ( q, is false when both p and q are false and is true otherwise.  The proposition p ( q is called the disjunction of p and q.

Example:
Pitt is located in the Oakland section of Pittsburgh or 5 + 2 = 8.




It is raining today or 2 is a prime number.



2 is a prime number or 5 + 2 ( 8.








13 is a perfect square or 9 is a prime.
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NB: p ( q (the or is used inclusively, i.e., p ( q is true when either p or q or both are true). 

Defn: Let p and q be propositions.  The proposition "p exclusive or q" denoted by p ( q, is true when exactly one of p and q is true and is false otherwise.  

Defn: Let p and q be propositions.  The proposition "p implies q" denoted by p ( q, is false when p is true and q is false and is true otherwise.  In p ( q, p is called the hypothesis and q is called the conclusion.

p ( q is read in a variety of equivalent ways:


if p then q

p only if q

p is sufficient for q

q whenever p
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Examples:


if the moon is made of green cheese then 2 is a prime. 


if today is friday then 2 * 3 = 8.






The converse of  p ( q is  q ( p.

The contrapositive of  p ( q is  ¬q ( ¬p.

Examples:
if today is friday then 2 * 3 = 8.


The converse is 




2 * 3 = 8 ( today is friday.




The contrapositive is 




2 * 3 ( 8 ( today is not friday.

Defn: Let p and q be propositions.  The biconditional p ( q (read p if and only if q), is true when p and q have the same truth values and is false otherwise.  
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Truth Tables:

Examples: Construct a truth table for 
(p ( q) ( (¬p ( q)
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Translation:


p: you drive over 65 mph


q: you get a speeding ticket


Translate each of these:


you do not drive over 65 mph.




you drive over 65 mph, but you don't get a speeding ticket.



you will get a speeding ticket if you drive over 65 mph.



if you do not drive over 65 mph then you will not get a speeding ticket.

driving over 65 mph is sufficient for getting a speeding ticket.


you get a speeding ticket, but you do not drive over 65 mph.



whenever you get a speeding ticket, you are driving over 65 mph.

A bit has two possible values 0 (False) or 1(True).

A variable that takes on values 0 or 1 is called a Boolean variable.

Defn: A bit string is a sequence of zero or more bits.  The length of this string is the number of bits in the string.

Bitwise Operations:
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Examples:


1011 0011

1011 0011

1011 0011

        (0110 1010
        (0110 1010             (0110 1010

1111 1011

0010 0010               1101 1001

