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Real Analysis — Part 14

Compact set (sequentially compact set):

A< R
e — > R
Any sequence Qay,)thN < A has an accumulation value ae A .

Example: (a) ¢ is compact,

(b) iS} is compacT,

(¢) R is not compact. (an>h€|N - (h)hQN has no accumulation value ae[R
(d) l—_C,o\—_\ , CSA, compact set,

Let Q“")nem < EC" 0\—_\ :> QG")helN is bounded

Bolzano—Weierstrass
theorem

_> QahthIN has an accumulation value O\E(R

ECIA] closed
:> accumulation value actually satisfies ae EC/ 0\]

Heine—Borel theorem For A - [R , we have:

A is compact (&> A is bounded and closed

Proof: (<:) Do the same as before with Bolzano—Weierstrass theorem.

(::>> Assume A is compacT,

Let (O\hwnem < Abe a convergent sequence with limit  &ec [R.

A is compact
_> (O\hwnem has an accumulation value ae A .

only one acc, value

_> &= ac A :> A is closed.

Assume A is not bounded.

:> There is a sequence QOKVJMN < A with

O\,,,‘> n for alhe N.

_> no accumulation value :> A is not compact,



