Math 301 — Continuity

Problem 1. Use the Sequential Criterion for Continuity and the Algebraic
Limit Theorem for sequences to prove that every polynomial (ie. any function
of the form p(z) = ap + a1z - - - + a,,x™) is continuous on R.

Problem 2. Use the Sequential Criterion for Continuity to prove that the

Dirichlet function
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is nowhere continuous (ie. it is not continuous at ¢ for all ¢ € R). You may use
without proof the fact that if a is rational and b is irrational, then ab and a + b
are irrational.

Problem 3. Answer the following true/false questions and give some justifica-
tion.

a. The function f: R — R given by
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is continuous at 0.

b. The function f: R — R given by
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is continuous on R.



