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Abstract- Different vertices are colored in a plan. Adjacent vertices are colored differently from nonadjacent vertices,
which are colored the same color. One color is used for a single point, two color are used for points without a loop, and
a maximum of four color are used for points with a loop. A maximum of four color are used to color all points.
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[. INTRODUCTION

In a plan, different vertices are colored. Adjacent vertices are colored differently,
whereas non-adjacent vertices are colored the same. A maximum of four color are
required.

a) Points without a Loop[1]
In a plan, only one color is necessary for a single point, while two colors are
enough for points without a loop. (Figure 1)
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Fligure 1: 1-color and 2-color chromatic graphs

b) Points with a Loop

In a plan, points with a loop create a “circle”. Two colors are used for even
numbers of points, and three colors are used for odd numbers of points (left in Figure
2). The central point in the “circle” formed by the central point and adjacent points
(middle and right in Figure 2) is colored with a single color. The points around the
center point create a “circle”. When the number of “circle” points is odd, three colors
are utilized (right in Figure 2). Otherwise, only two colors are utilized (the middle in
Figure 2). For the central point and all adjacent points, a maximum of four colors are
used.
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Figure 2: 3-color and 4-color chromatic graphs

Coloring Relationship between Four Colors
The “circles” created by the central point and neighboring points can be joined

by points of one, two, or three colors (Figure 3). Figure 3 represents a schematic
diagram. The color of the central point is subject to change, as is the color of the
connecting points.
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1 Color: When a point on the “circle” is connected, this point is colored with one
color. If there is no central point, color from the connected point in turn and utilize
a maximum of three colors. If there is a central point, select one of the other three

colors other than the connected point’s color for the central point. Then color each
connected point in turn with the remaining three colors, excluding the color of the

central point (including the color of the connected point on the “circle”). Use a
maximum of four colors.
2 Colors: When two center points have different colors, two “circles” are connected,

and the adjacent points (points on the “circles”) between the two central points are
colored with two different colors other than the color of the two central points. The

“circles” of a number of central points with different colors are connected in pairs.
When the “circles” of the central points in Figure 3’s colors A, B, C, and D are
connected, the points on the “circle” of color A’s central point are linked to the
points on color B’s central point. The common points are represented by the colors

C and D. The common points that are connected to the central point’s “circle” with
color C are represented by the colors B and D. The common points connected to the

“circle” of the central point with color D and so on are represented by colors B and

C. The color of the central point and the color of the adjacent points on the “circle”
can only be a maximum of 4 colors.

3 Colors: If two central points share the same color, the other three colors can be
used for the points on the “circle” that connect with the two central points. A
maximum of four colors may be used for the color of the central point and the color

of neighboring points on the “circle”.
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Figure 3: Coloring relationship between four colors

d) Color Selection and Order (Figure 4)

In Figure 4, point “?” will be colored with Color A if it is adjacent to the points
with 4 colors and cannot be colored. Color B will be applied to the point colored in
Color A above. The example in Figure 4 serves as an illustration of how the choice of
colors and the order in which they are colored might give the impression that one is
unable to color.

Figure 4: Reasons for 4 colors failing to be colored

e) How to Color (Figure 5)

Any local center in Figure 5 is highlighted in color A (1A), and the five
neighboring points are highlighted in colors 1-1B, 1-2C; 1-3B, 1-4C, and 1-5D. These
five points can each have a different color.

Choose the second local central point that is adjacent to the first local central
point but not the points that are adjacent to it, and then color it with 2A. (The “circle”
that is formed by this second local central point and the adjacent point is adjacent to 1-
1B and 1-5D on the first local central point’s colored “circle.” The connecting points
between the “circles” are these two points. Colors A and C can be selected for the
second local central point). Choose three colors for the second local center point, except
Color 2A. Color the uncolored points (points on the “circle”) close to the second local
central point with colors 2-1B, 2-2C, and 2-3D (*Select color and coloring order).

Choose 3A, 4C, 5B, and 6D in turn as the local central points to color the
adjacent points (points on the “circle”). A maximum of four colors are needed.
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Figure 5: 4-color coloring method

f) Summary

Different vertices are colored in a plan. Adjacent vertices are colored differently
from nonadjacent vertices, which are colored the same color.

One color is used for a single point, while two colors are used for connected
points that do not create a loop.

For points with a loop without a central point (points on the “circle”), three
colors are used.

For points with a loop and a central point, choose one local central point and
color it with a single color. Select the remaining three colors in turn to color the
adjacent points (points on the “circle”). A maximum of four colors are used.

Continue to search for an adjacent local central point outside the colored “circle”
(the local central point and the adjacent points form a “circle”). To color the local
central point, choose one of the colors that was not used for the adjacent colored points.
Then, paint the nearby non-colored points (points on the “circle”) with the remaining

three colors except the color of the local central point.
Continue to color. To color every point, a maximum of four colors is required.

[I. USING THE TRIANGLE METHOD FOR MAP COLORING [2]

In the plan is not in the same straight line, three points determine a plane, then
three points form a triangle is a plane figure in the most basic, most simple, the most
stable, the closed graph. [3]

In the plan of the numerous points, take an arbitrary three adjacent points of

the adjacent AABC (Figure 6), then 3 color A B C, in the plan to take a point D and A
B C three adjacent, while D and A B C three is connected form a triangle. Let take a
little E and A, B, C, D four-color. E will be with four-color colored the same, namely E
in AABD and C the same colour, in AACD and B the same colour, in ABCD and A the
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same colour, in AABC and D the same color, E and another three-color connected to
form a new triangle. [4]

In the triangle with three points, let take a point only in the triangle interior and

exterior two kinds of circumstances, the two cases of points are not adjacent, this point
and triangle with three points are connected and form a new triangle.

To choose a point for coloring, the points are the same and a triangle with three

points are connected, and forming a new triangle, the point of at least one color of four
colors. Point by point coloring to all point by one color of A, B, C, D four color.

the center point (left in Figure 7). After transformation (middle in Figure 7), it is
simplified into a triangle coloring relationship diagram (right in Figure 7).
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Figure 0: 4-color relationship
[1I. MAP COLORING METHOD, RELATIONSHIP BETWEEN CIRCLES AND TRIANGLES

The points on the circle require a maximum of 3 colors and a total of 4 colors for

Figure 7: Relationship between circles and triangles

I[V. A PrRACTICAL APPLICATION OF CIRCULAR MAP COLORING METHOD

Global Journal of Science Frontier Research (F) Volume XXIII Issue V Version I H Year 2023

Perform statistical analysis on all points.

For single point coloring, 1 color is required.

Label and color points that do not form loops, Two colors are required.

Label and color the points on the circle without a core point, 2-3 colors are
required. N
Coloring points on circles with core points. Coloring all non colored points point by
point using the circular map coloring method.

The color selection and order of coloring points.
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Color of adjacent points of colored points < 3.

If there is a coloring conflict issue, in order to reduce color adjustment, adjacent
points that do not form a loop should be colored or labeled again; If there is still a
color conflict, label adjacent points on the circle without a core point, and then color
and label again; If there are still color conflicts, the points on the circle that have
already been colored with core points should be colored again.

After selecting any point, color it in order. After adjacent points are colored, select
any point again until all points are colored.

The difficult coloring points are the intersection points of coloring in different
directions and the intersection points of the beginning and end of the circular
direction.
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