EXCERCISE

PROPOSITIONS AND TRUTH TABLES
4.20.
Let p denote “He is rich” and let q denote “He is happy.” Write each statement in symbolic form using p and q. Note

that “He is poor” and “He is unhappy” are equivalent to ¬p and ¬q, respectively.

(a) If he is rich, then he is unhappy. (c) It is necessary to be poor in order to be happy.

(b) He is neither rich nor happy.
(d) To be poor is to be unhappy.

4.21.
Find the truth tables for. (a) p ∨ ¬q; (b) ¬p ∧ ¬q.

4.22.
Verify that the proposition (p ∧ q) ∧ ¬(p ∨ q) is a contradiction.

ARGUMENTS
4.23.
Test the validity of each argument:

(a)
If it rains, Erik will be sick.
(b)
If it rains, Erik will be sick.

It did not rain.

Erik was not sick.


Erik was not sick.

It did not rain.

4.24.
Test the validity of the following argument:

If I study, then I will not fail mathematics.

If I do not play basketball, then I will study.

But I failed mathematics.

Therefore I must have played basketball.

QUANTIFIERS
4.25.
Let A = {1, 2, . . . , 9, 10}. Consider each of the following sentences. If it is a statement, then determine its truth value.

If it is a propositional function, determine its truth set.

(a) (∀x ∈ A)(∃y ∈ A)(x + y < 14)
(c) (∀x ∈ A)(∀y ∈ A)(x + y < 14)

(b) (∀y ∈ A)(x + y < 14)


(d) (∃y ∈ A)(x + y < 14)

