Foundations of Mathematics
Quiz 6

Name:

You have 10 minutes to complete this quiz. If you have a question raise your
hand and remain seated. In order to receive full credit your answer must be com-
plete, legible and correct. When appropriate, show your work and give adequate
explanations.

1. Give an example of a sentence that is not equivalent to an existential sentence.

(0.1) (Vy)(Fr)(x < y).

2. Explain how you know that your answer to Problem 1 is correct.

Recall that if f: A — B is an embedding, then f must preserve existential sen-
tences and reflect universal sentences. To show that (0.1) is not equivalent to an
existential sentence, it is enough to produce an embedding that does not preserve it.

Consider the embedding

f:{(0,00);<) = ([0,00);<): = x

that includes the positive real numbers into the nonnegative real numbers considered
as ordered sets. This does not preserve (Yy)(3x)(z < y), since ((0,00); <) satisfies
it but ([0, 00); <) does not. (If y = 0, then there is no = € [0, 00) such that z < y.)
Hence sentence (0.1) cannot be equivalent to an existential sentence.



