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CV3 Complex Numbers:
Regionsin the Complex Plane

Here, we will explain some regions often used in the complex

number system:

(1) eneighborhood of z
If we want to denote a neighbor region with distance £to a specified

point Z, we can write it as |z-z)| <& which is defined as the ¢

neighborhood of z,.

(2) deleted eneighborhood of z,

While the point z, is not included in the neighbor region, we can

write it as 0<|z-z|<& which is defined as the deleted &

neighborhood of z,

(3) interior point z of aset S
If there exists a neighborhood region of z that contains only points

of S then z isan interior point of S

(4) exterior point z,of aset S
If there exists a neighborhood region of z, that contains no points of

S then z, is an an exterior point of S.

(5) boundary point z,of aset S
If there exists a neighborhood region of z, that contains pointsin S

and not in S then z, is an aboundary point of S

Z |z =1
o
(6) boundary of aset S
All the boundary points of Sform the boundary of S. X
7 =1 istheboundary of |7<1 and |4<1.
=1
(7) open set 2 et
A set contains none of its boundary points. Ex: |4 <1 |z<1 2
' 0o
is an open set. \
\\ OZ ,I
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(8) closed set
A set contains al of its boundary points. Ex: |z| <1 isaclosed set.

(9) closureof aset S
The closed set consists of all the pointsin Sand its boundary.

For example, |4<1 istheclosureof |7<1.

A punctured disk 0<|Z<1 isneither open nor closed.

The set of complex numbers is both open and closed since it

has no boundary points.

(10) domain Sor connected open set S
If each pair z, and z in the open set S can be joined by a polygonal
line, then it is a connected open set or called adomain.

(11) region

Z<1 and 1<|4<2 areconnected open sets or domains.

A domain together with some, none, or all boundary pointsis

referred to as aregion.

(12) bounded and unbounded set

A set is bounded if every point of Sliesinside somecircle |7=R;

otherwise, it is unbounded.

The region Re >0 is unbounded.

Theregions |4<1 and 1<|Z4<2 are bounded.

Determine which are domains, which are neither open nor closed,

and which are bounded:

@ |z-2+i|<1; (b) [2z+3>4; (0) Imz>1

(d) Imz=1; (e) Osargzs% (zz0); () [z-4=|7.

Ans. domains-(b),(c); neither open nor closed-(€e), bounded-(a)

3-2



