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Advanced Calculus I Fall 2026 Golovaty
Review for Exam 1

. Review induction proofs.

Let a be a fixed real number and define s, := a for all n € N. Prove, using the
definition of convergence, that the ”constant” sequence (s, ) converges.

Prove that the limit of a convergent sequence is unique.

. Prove the Triangle Inequality: For a,b € R, |a + b| < |a| + |b].

Prove that if a set £ C R has a finite infimum and € > 0 is any positive number, then
there is a point a € F such that inf £ +¢ > a > inf E.

Suppose (s,) is a sequence of real numbers converging to 1. Use the definition of
convergence to show that 3s, +1 — 4 as n — oc.

Suppose that s € R, s, > 0, and s, — s asn — co. Prove that /s, — /s asn — oo.
Let S = (0, v/3). Does the sup S exists? If yes, what is it? Prove your conjecture.

Let S={z € Q:0 <z and 2% < 3}. Does the sup S exists? If yes, what is it? Prove
your conjecture.

Prove that inf S < sup S for every bounded, nonempty subset S C R.
Prove that sup S = —inf (=) for every bounded, nonempty subset S C R.
Prove that v/7 is not a rational number.

Consider a convergent sequence s,. Define the sequence t, = so,, that is t; = s,
ty = s4, etc. Is the sequence ¢, convergent? Prove your conjecture.



