PAGE  
10

Proposition

Proposition:

        Proposition is a declarative sentence (that is, a sentence that declares a fact) that is either true or false, but not both e.g

         1+1=3              False                 

         2+3=5              True

        X+y=2     this is not a proposition as values of x & y are not known,

Some English like sentences are also propositions   e.g

Islamabad is the capital city of Pakistan, is a declarative sentence either true or false.

Conjunction:

    Let p & q be propositions. The conjunction of p & q, denoted by is the proposition “p and q”. The conjunction p ^ q is true when both p & q are true and is false otherwise. e.g

P = Today is Friday

q= It is raining today

p ^ q = Today is Friday and it is raining today.
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Disjunction:

    Let p & q be the propositions. The disjunction of p & q, denoted by p v q ,is the proposition “p or q”. The disjunction p v q is false when both p and q are false and is true otherwise, e .g

P= Today is Friday

q= It is raining today

p v q= Today is Friday or it is raining today
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Negation:

        Let p be the proposition. The negation of p, denoted by ¬p ( also denoted by  p) is the statement “it is not the case that p”. The proposition p is read as “not p” e.g

P = Today is Friday 

¬p = It is not the case that today is Friday
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Exclusive Or:

    Let p and q be propositions. The Exclusive or of p and q is denoted by p(q, is  the proposition that is true when exactly  one of p and q is true and is false otherwise.
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  Bi-conditional:

       Let p and q be the propositions. The bi-conditional statement p[image: image6.png]


q is the proposition “p if and only if q”. The biconditional statement p[image: image8.png]


q is true when p and q have the same truth values, and is false otherwise. Bi-conditional statements are also called bi-implications.

P=You can take the flight

q= You buy a ticket

p[image: image10.png]


q= You can take flight if and only if you buy a ticket
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Implication:

           Let p and q be the propositions . The conditional statement p[image: image14.png]


q is the proposition “if p then q”. The conditional statement p[image: image16.png]


q is false when p is true  and  q  is  false, and true otherwise , e. g

P=It is sunny today

q=We will go to the beach
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q= If it is sunny today then we will go to the beach
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Precedence of Logical Operators:

	Operator
	Precedence

	        ¬
	1

	        ^
	2
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Converse, Contra positive, and Inverse: 

            Let p and q be the propositions. The converse of p[image: image25.png]


q is,q[image: image27.png]


p. The contra positive  of p[image: image29.png]


q is the proposition ¬q[image: image31.png]


¬p. The proposition ¬p[image: image33.png]


¬q is called the inverse of p[image: image35.png]


q. 

p[image: image37.png]


q= “If it is  raining, then the home team wins”.

Contra positive = “If the home team does not win, then it is not raining”

Converse = “If the home team wins, then it is raining”

Inverse = “If it is not raining, then the home team does not win” 

Logic and Bit Operations:

    Computers represent information using bits. A bit is a symbol with two possible values, namely, 0 and 1.Computer bit operations correspond to the logical connectives. We can find bitwise OR, bitwise AND, and bitwise XOR of two strings. e,g

                                                01 1011 0110

                                                11 0001 1101

                                                   11 1011 1111    bitwise OR

                                               01 0001 0100    bitwise AND

                                               10 1010 1011    bitwise XOR

                             Exercise:

Q#1.     Which of these sentences are propositions? What are the values of those that are propositions?

         a)  Boston is the capital of Massachusetts?   True

b)  Miami is the capital of Florida?                  False

c)  2+3= 5                                                             True

     d)  x+2=11                                                             Not a proposition

Q#2.  .     Which of these sentences are propositions? What are the values of those that are propositions?

      a) Do not pass go.                                               Not proposition

      b) The moon is made of green cheese           False

       c) 2n ≥ 100                                                            not proposition
      d) It is raining today                                           False

Q#3.   What is the negation of the following propositions?

     a) Today is Thursday            “It is not the case that today is Thursday”

    b) There is no pollution in New Jersey

                       “It is not the case that there is no pollution in New Jersey”

  c) 2+1=3                                       “2+1≠3”

Q#4. Let p and q be the propositions

          p: I bought a lottery ticket this  week.

     q: I won the million dollar jackpot on Friday

Express each of the following as English sentence.

    f)  ¬p[image: image39.png]


¬q: if I did not buy a lottery ticket this week, then I had not won the million dollar jackpot on Friday 

    g) ¬p[image: image41.png]


¬q: I did not buy a lottery ticket this week and I had not won the million dollar jackpot on Friday

    h) ¬p[image: image43.png]
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q) : It is not the case that I bought a lottery ticket this week or I bought a lottery ticket this week and I won a million dollar jackpot on Friday

 5. Let p and q be the propositions “Swimming at the New Jersey shore is not allowed” and “Sharks have been spotted near the shore” respectively.  Express each of these compound propositions as English like sentences.

e) ¬q[image: image47.png]


p: if Sharks have not been spotted near the shore then Swimming at the New Jersey shore is not allowed. 

g) p[image: image49.png]


¬q: Swimming at the New Jersey shore is not allowed if and only if Sharks have not been spotted near the shore.

d) p[image: image51.png]


¬q: If swimming at the New Jersey shore is not allowed then Sharks have not been spotted near the shore

6. Let p and q be the propositions “The election is decided” and “The votes have been counted”

Express each

   c) ¬p[image: image53.png]


q: The election is not decided and the votes have been counted.

   d) q[image: image55.png]


p: If the votes have been counted then the election is decided.

   g) p[image: image57.png]


q:The election is decided if and only if the votes have been counted.

Q#7. Let p: It is below freezing 

       q: It is snowing.

Write the following as logical connectives
b) It is below freezing but not snowing.           p¬q.

f) It is either below freezing or it is snowing, but it is not snowing if it is below freezing.                            
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g) That it is below freezing is necessary and sufficient for it to be snowing.
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Q#8. Let p: You have the flu.

           q:You miss the final examinations.

           r: You pass the course.

d) p[image: image67.png]
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r: You have the flu or you miss the final examinations or you pass the course.

e) (p[image: image71.png]
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¬r): if you have the flu then you have not passed the course Or if you miss the examinations then it is not the case that you pass the course.

f)(p[image: image77.png]
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: you have the flu and you miss the final examinations  OR it is not the case that you miss the final exam and you pass the course.

Q#9. Let p: You drive over 65 miles per hour.

           q:You get a speeding ticket.

a) You do not drive over 65 miles per hour.   ¬p    

b)  You do not drive over 65 miles per hour, but you do not get a speeding ticket. ¬p¬q

c) You will get a speeding ticket if you drive over 65 miles per hour.    q[image: image81.png]
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Q#12. Determine whether these bi-conditionals are true or false.

a) 2+2=4 if and only if 1+1=2.    True

b) 1+1=2 if and only if 2+3=4.    False

Q#13. Determine whether each of these conditional statements are true or false.

        a) if 1+1=2, then 2+2=5               False

        b) if 1+1=3 then 2+2=4.                True

Q#23. State the converse, contra-positive, and inverse of each,

       a) If It snows today then I will ski tomorrow            p[image: image83.png]
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Converse:     q[image: image85.png]


p

      If I will ski tomorrow then It snows today 

Contra-positive: ¬q[image: image87.png]


¬p

    If I will not ski tomorrow then it will not snows today

Inverse:  ¬p[image: image89.png]


¬q

    If it not snows today then I will not ski tomorrow  

Q#25. How many rows appear in truth table for each of  these compound propositions.

   a) p[image: image91.png]
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    Two rows will appear in the truth table.

     b) (p[image: image95.png]
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The number of rows in truth table can be calculated by= 2n=24=16

c) [image: image101.png]qv
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     Number of rows=26=64

d)   (p[image: image111.png]


r[image: image113.png]


t)[image: image115.png]


(q[image: image117.png]


t)

        Number of rows=24=16      

Q#27. Construct truth table for
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Q#37. Find bitwise OR, bitwise AND, and bitwise XOR of each of these pairs of bit strings.

a) 101 1110, 010 0001                                                                  b) 1111 0000, 1010 1010

   101 1110                                                                       1111 0000

  010 0001                                                                       1010 1010 
  111 1111 bitwise OR                                                     1111 1010 bitwise OR

  000 0000 bitwise AND                                                   1010 0000 bitwise AND

  111 1111 bitwise XOR                                                    0101 1010 bitwise XOR

  c) 00 0111 0001, 10 0100 1000

   00 0111 0001

   10 0100 1000
   10 0111 1001 bitwise OR

   00 0100 0000 bitwise AND

   10 0011 1001 bitwise XOR

Q#38. Evaluate the Expression 1 1000[image: image173.png]
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                First the expression in parentheses is evaluated 

                                  (0 1011)
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   (1 1011)
                                   1 1011

Now the result of the expression is further evaluated with the expression outer to parentheses

                                 1 1011

                            [image: image179.png]


   1 1000                 

                                 1 1000 

This is the result of given expression.
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