MAT336 HOMEWORK 2 (DUE FEB. 3, 2016)

Please write your name, student number and your section (0101 or 2001)
in every page that you turn in. The section code is important in order
to help us upload your grade in Blackboard (each section has a different
homepage). The more time we save doing this, the more questions we can
correct and the more feedback you will have!

If you turn the assignment in (with most of the questions done) you will
get 50%. We will partially mark the questions and the other 50% of the
grade depends on the mark obtained on Problems 2, 3 and (Section 2.6 H).

Problems:

Problem 1. Let S be a non-empty subset of R and M be an upper bound
of S. Prove that M = sup(S) if and only if Ve > 0, there exists x € S such
that:

M—-e<z< M

In class we have seen that there exists more than one metric in R" (where
n € N). In particular, if £ = (z1,...,2,) and y = (y1,...,yn) are points of
R™ we defined the following norms and (respective) metrics:

lzll = /2t + ...+ a3 d(z,y) = |z -yl

[2]loc = maz{|zi;i=1,...,n} deo(®,y) = |lz -yl
In what follows, you will show these metrics are equivalent.
Problem 2. Given any point & € R", show that:
[Zlloo < ll2]| < V7 [[2]|oo
Problem 3. Let (ag)ren be a sequence with values in R™ and L be a point
of R™. Show that a, 4 L if and only if a, LNy

Problem 4. Let (a,) and (b,) be sequences of real numbers and L and M
be real numbers. Consider the following statement:
e If (ay, - by,) — L-M and a,, — L, then b,, — M.

This statement is false!

(a) Find a counterexample.

(b) Find one extra hypothesis concerning only L which makes the state-

ment true.
(c) Prove your statement.

From the book, you should turn in the following problems:

e Section 2.3: D (a) - Prove your answer.
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Section 2.9: B, D
Section 2.4: H
Section 2.5: D
Section 2.6: A, H

To answer Sec. 2.9 B, you may use known properties of differentiable
functions from calculus.



