Math 215, Fall 2026, Problem Set 2

0) [50 pts] Discuss some topics relevant to this homework (e.g. proof by cases, proof by con-
tradiction, or mathematical induction) with an LLM of your choice. Ask some interesting
questions, seek clarification, and/or probe for more depth. Make the conversation interactive
and show that you have given some thought to the LLM’s responses. Turn in that chat log as
your answer to this question. If you use an LLM for any of the remaining questions on this
problem set, also turn in the corresponding chat logs.

1) [10 pts] Prove by cases that for every integer n, the product

n(n+1)

is even. In particular, give a proof by considering separately the cases in which n is even and

n is odd.
2) [10 pts] Prove by contrapositive that for any integer n,
n? is odd = n is odd.

3) [10 pts] Prove by contradiction that there does not exist a smallest positive real number.
4) [10 pts] Prove by induction on n that for all positive integers n,

3 divides (4™ + 5).
5) [10 pts] Prove by induction on n that for all positive integers n,

1 n

i(i+1) n+1

=1



