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1. Find the following limits, and establish your results according to the ϵ−δ definition.

(a) lim
(x,y)→(1,−4)

x2y .

(b) lim
(x,y)→(−2,3)

sin(9x+2y2)
9x+2y2

.

2. For each of the following functions, determine whether it tends to a real number or
to ±∞ as (x, y) tends to (0, 0) , by using the ϵ− δ definition.

(a) g(x, y)
def
= x3+y2

2x4+3y2
.

(b) h(x, y)
def
= x2y

x+y2
.

3. For each (x, y) ∈ U
def
= {(s, t) ∈ R2 : 3s2 + 5t2 > 7}, find an r > 0 (r depends on

(x, y)) such that the ball Br((x, y)) ⊂ U (according to the usual metric on R2).

4. Find necessary and sufficient conditions (and establish your result) for a metric ρ
on a real linear space X to be induced by a norm on X.

5. Is there a complete metric space in which every convergent sequence (an)n∈N is
eventually constant (i.e. there exists N ∈ N such that an = aN for all n > N)?
Substantiate your answer.


