
MATH 5615H: HONORS ANALYSIS I

HOMEWORK 1

DUE THURSDAY, SEPTEMBER 12, 2024, 11:59 P.M.

INSTRUCTOR: SASHA VORONOV

1. I encourage you to collaborate with each other when you do homework,
but write the solutions in your own words. Please write on your work with
whom you collaborated.

2. I do not encourage you, but do not mind if you use literature and internet
sources to help you with solutions. This includes using Artificial Intelligence
(AI), such as ChatGPT. Ask it to give you a hint, when you run out of ideas.
If you use a source, please quote it briefly.

Read: The Syllabus. Your course notes. Chapters 1 and 2 of the textbook (Terence
Tao, Analysis I, fourth edition, 2022). Read also some general notes from Terence Tao
about proofs on the next page.

Exercises: 2.2.1, 2.2.3, 2.2.4, 2.3.1, 2.3.2, 2.3.3, 2.3.4, 2.3.5.

Problem A (Suggested by Mike). Show that Axiom 5 (Axiom 2.5 in the text)

Axiom 5 (Principle of mathematical induction). Let P (n) be any property
pertaining to a natural number n. Suppose that P (0) is true, and suppose
that whenever P (n) is true, P (n + +) is also true. Then P (n) is true for
every natural number n.

is equivalent to

Axiom 5′. If S is a set such that: 0 is in S, and for every natural number
n, n being in S implies that n + + is in S, then S contains every natural
number.

Date: September 6, 2024.
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