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Point Sets Tuesday, January 16, 2007
9:54 AM

Point Sets S

Complement C(S)={zlze S}

Subset S, cS,if ze S, =>z€ S,

Union S;us,={zlze Sorze S,}

Intersection S,NS,={zlze S,andze S,} i‘%c
g-neighborhood of zp N, ={zllz—z, < €}

Limit Point of S If every e-neighborhood of z, contains at least one point different

from zp
Interior Point of S If some e-neighborhood of z, contains only points in S

Open If S contains only interior points
Closed If S contains all of its limit points or if it has no limit points a

Boundary Point of § If every e-neighborhood of zy contains both points in S and in C(S).

Boundary of § Collection of boundary points.

Closure S =SuUS", for §'the set of limit points ¢

Empty Set %)

Bounded If there exists M such that | zI< M ,Vze S.
Comments

Proper Subset S,cS,, ze S,andz e S,

Equality S,c S, and S, S, implies §, =5,

Disjoint SNS, =0

Zp 18 a limit point of S = every e-neighborhood of z, contains an infinite number of
points.

Finite sets are closed.
The complement of an open set is closed.
There are sets that are both open and closed. There are sets that are neither.
Compact Sets If every infinite subset has a limit point.
Compact sets are closed and bounded

Bolzano-Weierstrass Thm Every bounded infinite set has at least on limit point.

Covering Collection of sets{C,} such that Vare $,3C,>ae C,

Heine-Borel Thm If S is closed and bound and has an open covering, then there is a
finite subcovering of S.
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