INTRODUCTION TO DISCRETE MATHEMATICS: Math 1022

HOMEWORK 5
Exercise 1
Let p, q and r denote the propositions ‘My computer has 512 MB of memory’, ‘My computer has 1 GB of memory’ and ‘My computer runs Windows Vista’, respectively.
(a) Write down an English sentence that corresponds to the proposition ¬ r 
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 p.
(b) Write down an English sentence that corresponds to the proposition q
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 ¬ p.
(c) Express the proposition ‘If my computer has 1 GB of memory, then either my computer runs Windows Vista and does not have 
512 MB of memory, or my computer does not run Windows Vista’ in symbolic form.

Exercise 2
Give the truth table for each of the following expressions:

(a) ((p ( (q) ( p

(b) [p ( (p ( q)] ( (q

(c) (p ( q) ( ((p ( (q)

(d) [(p ( r) ( (q ( r)] ( (p ( (q)
Exercise 3

Write down English sentences for the converse and contrapositive of the following propositions :
(a) ‘If the input file exists, then an error message is not generated’
(b) ‘If the database is not accessible, then my program cannot run’
(c) ‘If Salalah is in Oman, then Dubai is not in Japan’
Exercise 4


(a) Give the truth table for the expression q ( [(¬p ( q) ( ¬q]. 

(b) State, with brief reasons, whether q ( [(¬p ( q) ( ¬q] is a tautology, a contradiction, or neither.
Exercise 5
Use truth tables to show the following logical equivalences:
1. [image: image4.png]((p A=q) = —p)



 [image: image6.png]


.
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Exercise 6
Use the laws of logic to simplify the following expressions as far as possible:

(a)  
[image: image11.wmf])

(

)

(

q

p

q

p

Ú

Ù

Ø

Ú


(b)  
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(c)  
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Exercise 7
Suppose p denotes ‘I ride my bicycle regularly’ and q denotes 
‘I have an injured knee’.
(a) Write down in words the argument that has symbolic form 
[q ^ (¬q ( p)] ( ¬p.

(b) Use truth table to determine if the argument is valid.
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