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Q1

• Translate the following universal noun phrases

• Some cube is not large.

• Something is not a large cube.

• It is not the case that something is a large cube.

(Cube(x) Large(x))x 

(Cube(x) Large(x))x  

(Cube(x) Large(x))x 



Q2

• Translate the following into colloquial English:

x (Angry(x, 2:00) Student(x) Fed(x, carl, 2:00))  

x ((Pet(x) Owned(max, x, 2:00)) Gave(max, x, claire, 2:00))  

No angry student fed carl at 2:00.

Max gave all pet he owned to Claire at 2:00.



Q3

For each of the following, use the truth-functional form algorithm to annotate the sentence and 
determine its form. classify the sentence as (a) a tautology, (b) a logical truth but not a tautology, or 
(c) not a logical truth.

A A
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Q4

Use the truth-functional form algorithm to annotate the argument. Then write out its truth-functional 
form. Finally, assess whether the argument is (a) tautologically valid, (b) logically but not 
tautologically valid, or (c) invalid.

Truth functional form:

The argument is not tautologically valid. For its truth-functional form, we can not value the truth 
value of the conclusion based on the premises, thus the conclusion is not always true given the 
premises in truth-normal form.

The argument is logically valid, because we can prove the conclusion based on the premises. 

A B

B

C







Q5

Each of the following arguments is valid. Some of the conclusions are (a) tautological consequences of the 
premises, some are (b) first-order consequences that are not tautological consequences, and some are (c) 
logical consequences that are not first-order consequences. Use the truth-functional form algorithm and the 
replacement method to classify each argument.

This argument is of type (c), that is, it is valid, but it is not FO valid. 

It’s truth functional form is:                  , obviously, in truth functional form, the conclusion is not a 

tautological consequence of the premises. 



Q5

Let’s check if it is FO consequence. To do this, we use replacement method to replace all of the 
predicates, other than identity, with new, meaningless predicate symbols. This will give us a version 
with nonsense predicates:

To get a counterexample, let a = 1, b = 2, P(x) mean that x is a number, S(x) mean that x is odd, and 
T(x) mean that x is even, and let R(x, y) mean that x = y. Then both premises are true but the 
conclusion is false. Because we found a counterexample, the conclusion is not FO consequence of 
the premises.

The conclusion is however, logical consequence of the premises, we can prove the conclusion use a 
formal proof.

Therefore, this argument is type (c).



Q5

• Classify this argument:

This argument is of type (b), that is, it is FO valid but not tautologically valid.

The truth functional form is            , obviously, the conclusion is not tautological consequences of the 
premises. 



Q5

Let’s check if it is FO consequence. Here is a version with nonsense 
predicates substituted:

We cannot find a circumstance and interpretation of the nonsense predicates in 
which the conclusion is false while premises are all true. Because there is no such 
circumstance, the original inference is a first-order consequence.

Therefore, this argument is type (b).



Q5

• Classify this argument

This argument is of type (a), it is tautologically valid.

The truth functional form is          , obviously, the conclusion is 

tautological consequences of the premises by the introduction of

Therefore, this argument is type (a) 




