
CSE 20 - Winter 2008
Quiz 2: 2008-01-22 SOLUTIONS

You have 10 minutes to take this quiz.

1. (4 points) Given the following statement: “Somebody trusts everybody”.

(a) Rewrite the statement formally, using quantifiers and variables.

Solution. Define D to be the set of all people. Define P (x, y) = “x trusts y”. The
statement is equivalent to

∃x ∈ D ∀y ∈ D : P (x, y).

(b) Write the negation of your answer to part (a).

Solution.

∼ (∃x ∈ D ∀y ∈ D : P (x, y)) ≡ ∀x ∈ D ∼ (∀y ∈ D : P (x, y)) by negating ∃x.

≡ ∀x ∈ D ∃y ∈ D : ∼ P (x, y) by negating ∀y.

In words: “Nobody trusts everybody.”

2. (4 points) Rewrite the following argument formally, using quantifiers and variables. Is the
argument valid? If so, identify the valid argument form. If not, identify the type of error.

No healthy person smokes.
Sally smokes.

∴ Sally is not a healthy person.

Solution. Define D to be the set of all people. Define P (x) = “x is healthy”, and Q(x) =
“x does not smoke”. The argument can be translated as

∀x ∈ D,P (x)→ Q(x)
∼ Q(Sally), Sally ∈ D

∴ ∼ P (Sally)

This argument is valid, by universal modus tollens. [Some other definitions of the predicates
are also allowed, e.g. defining Q(x) = “x smokes”, in which case the second premise reads
∼ Q(Sally).]

3. (2 points) Circle the sentence that is logically equivalent to the following sentence:

Being on time each day is a necessary condition for keeping this job.

1. If the employee is on time each day, then the employee will keep this job.

2. If the employee is not on time each day, then the employee will not keep this job.



Define P (x) = “x is on time each day” and Q(x) = “x keeps the job”. Then the original state-
ment is equivalent to

Q(x)⇒ P (x).

Solution. The first statement can be expressed as P (x) ⇒ Q(x), which is the converse of the
original statement. The second statement can be expressed as ∼ P (x) ⇒∼ Q(x), which is the
contrapositive of the original statement. So the second sentence is the only correct choice.


