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Convergence in R"
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Compute the iterated limits at (0,0) of each of the following functions,
Determine which of these functions has a limit as (x,y) = (0,0) in R?
and prove that the limit exists,
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Prove that each of the following functions has a limit as (x, y) — (0,0).
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b) f(x,)’)=m’ (x9y)#(0’0)’

where « is ANY positive number.
A polynomial on R" of degree N is a function of the form
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P,y = 3 Do g gl

where a Jt.....Jn Are scalars, Ny, ... n AI€ nonnegative integers, and N =
Ni+ Ny 4+ ... &+ Ny. Prove thatif P is a polynomial on R” and a € R",
then limy_, , P(x) = P(a).

Suppose that a ¢ R", that L € R™, and that f: R" — R™. Prove that if
f(x) > Lasx — a, then there is an openset V containing a and a constant
M > 0 such that IEx)| < M forallx e v,

Suppose that a = (@1,...,ay) € R”, that fi:R— Rforj=1,2,....n,
and that g(xy, x, . .. sXn) = filxy) - Ja(xn).

a) Prove that if f;(r) — fitaj) ast — a;, for each j = l,...,n, then
8(X) > fila))--- fy(a,) as x — a.
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