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9. Theorem. Let ^A c IR.n. Then the following are
equivalent.

a. A is compact.
b. A is closed and bounded.
c. Every squence of points in A has a limit ra , ,\

pointlin el that is, every sequence in ,4 has a ( 11 -w /
convergent su bseq uence.
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9.1 Limits of Functions.

A. Definition of limit.

1. Definition. we will conside r vector-valued

^rEuyl functions, f:D + IEm, with domain D = Do c'-2 [D' En. We write
f(x) - lf(xr ,...,xn) = (ft(x),fr(x), ..., f*(x))

where fi: D -> R and we usually write
f; (x) - ft(xr,xz, ... , xr)

2. Definition. Let a be a rimit point (cluster point)
of the domain Ds of a function If. Then
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Theorem 1 . (9.1 .1) suppose that a is a limit
point of the domain Dp of the function f.
Then the following are equivalent
a. limo_,u f (x) - [,.
b. For every sequence {x{r)1 e Dr, with
x0) + a for all j, such that x0) - a,
limi-* f(*U)) : n.
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