
ASSIGNMENT #1: DUE THURSDAY, SEPTEMBER 5 AT 7PM

This problem set is to be turned in on Canvas. You may reference any result or problem from our
worksheets or lectures, unless it is the fact to be proven! You are encouraged to work with others, but
you should understand everything you write. Please consult the class website for acceptable/unacceptable
resources for the problem sets.

(1) For each of the following sets, which of the properties listed in Proposition 1.2, do not hold if
one replaces Q with the indicated set? Give a brief explanation.
(a) The set of nonnegative integers {0, 1, 2, 3, . . . }.
(b) The set of nonnegative rational numbers {q ∈ Q | q ≥ 0}.
(c) The set of all integers Z = {. . . ,−2,−1, 0, 1, 2, . . . }.

(2) Prove the following “Cancellation of multiplication” property: If x, y, and z are real numbers
such that xy = xz and x 6= 0, then y = z. Your proof should use nothing other than the axioms
of the real numbers, just as the proof of Cancellation of Addition from class. (You will not need
to use the completeness axiom).

(3) Let x and y be real numbers.
(a) Prove that if x2 is irrational, then x is irrational.
(b) Prove that if xy is irrational, then x is irrational or y is irrational.
(c) Is the converse of (3b) true? Prove or disprove.

(4) Let x be a real number. Use the axioms of R and facts we have proven in class to show that if
there exists a real number y such that xy = 1, then x 6= 0.

(5) Prove that there is no rational number whose square is 3 by mimicking1 the proof of Theorem 1.1
from class.

1This means many of the steps will be the same, but some details will be different. In particular, “even” and “odd” might
not show up in your proof. . .
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