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ABSTRACT

In math, graphing means drawing a picture of an equation or a function on a coordinate
plane. [1, 2]

The Cartesian Coordinate Plane

Axes: The horizontal line is the x-axis and the vertical line is the y-axis.

Origin: The center point where the axes cross is (0, 0).

Ordered Pairs: Points are written as (x, y). Move left/right for \(x\), then up/down
for \(y\). [1, 2]
Common Types of Graphs

Linear (\(y = mx + c\)): A straight line where \(m\) is the slope and \(c\) is the y-
intercept.

Quadratic (\(y = x"2\)): A U-shaped curve called a parabola with a turning point
called the vertex.

Cubic (\(y = x*3\)): A curve with a distinct twist and two turning points.

Exponential (\(y = b”x\)): A curve that grows or decays very quickly.

Circle (\(x"2 + y"2 = r"2\)): A round shape centered at the origin with radius \(r\).
[1, 2, 3, 4]
You can plot and explore functions easily using digital tools like the Graphing Calculator
- Desmos or the GeoGebra Graphing Calculator. [1, 2]
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INTRODUCTION

In discrete coloring, you assign distinct, individual colors to specific elements based on
defined categories, rules, or boundaries. Unlike continuous coloring (which uses a
smooth gradient or blend of colors), discrete coloring has clear, sharp separations
between colors.

Continuous vs. Discrete:
Continuous: A rainbow gradient showing temperature changes from 0°C to
100°C.
Discrete: A map where Country A is blue, Country B is red, and Country C
is green.
2. In Mathematics (Graph Coloring)[1,2,3]
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In graph theory, discrete coloring is a fundamental problem where you assign colors to
the elements of a graph (vertices, edges, or faces) subject to certain constraints.

Vertex Coloring (L0000 DE00): Assigning colors to the vertices (nodes) of a
graph such that no two connected vertices share the same color. The goal is often to
find the chromatic number (x(G)), which is the minimum number of colors needed.

Edge Coloring (L0000 CO00): Assigning colors to the edges such that no two
edges sharing a common vertex have the same color.

Four Color Theorem (0 D0 COOC00): A famous example stating that any
separation of a plane into contiguous regions (like a political map) can be colored using
no more than four colors, so that no two adjacent regions share the same color.

3. In Data Visualization & Maps (GI1S)[4,5,6]

When creating charts or maps, a discrete color scale ((I] Qualitative or Categorical
color palette 0 0000 000) 00 00000 0000 0000 000

Categorical Data: Used when the data falls into distinct groups that have no
inherent ordering. For example:
Types of fruits (Apple = Red, Banana = Yellow, Grape = Green).
Political parties on an election map.
Binned/Quantized Data: Taking continuous numerical data and dividing it into
distinct "bins" or ranges.
Example: Rainfall levels (0—10mm = Light Blue, 11-50mm = Medium Blue,
51mm+ = Dark Blue).

4. Key Characteristics of Discrete Coloring

High Contrast: Colors are usually chosen to be visually distinct from one another
so the reader can tell categories apart instantly.
No Interpolation: There are no shaded transitions or mid-tone blends between
two adjacent colors.
Finite Sets: The number of colors used is limited (usually kept under 10-12 colors
in design to avoid confusing the viewer).[7,8,9]
DISCUSSION

The phrase "math color" most commonly refers to educational color-by-number
activities, online math-and-color arcade games, or the cultural association of math with
a specific color (such as blue). [1, 2, 3, 4, 5]

1. Math Coloring & Worksheets

Color-by-Number / Code: Students solve addition, subtraction, multiplication, or
division problems to reveal which color to use for each part of an image.

Resources: You can find printable practice sheets and templates on platforms
like Pinterest Math Coloring Ideas or educational printables on Crayola Math Activities.
[1, 2, 3]

2. Math & Color Games



https://www.multiplicationgames.com/games/math-and-colors
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http://cfsge.ca/wp-content/uploads/2022/03/Math-Colour-by-Number.pdf
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Interactive Arcade Games: Fast-paced games like Math and Colors require
players to bounce a ball through matching colors while solving multiplication tables.

Puzzle Apps: Mobile puzzle games like Math Color combine block matching with
mental math rules (such as adding numbers up to multiples of 10). [1]

3. The "Color of Math" Phenomenon

Subject Associations: In popular internet culture and synesthesia discussions,
subjects are often assigned mental colors. Math is most frequently voted or perceived
as blue (often contrasted with reading/English as red or yellow), though some associate
it with green (like a chalkboard or dollar sign).[10,11,12]

Aesthetic Palettes: Curated color schemes like the Math Color Palette translate
this academic theme into design tones (deep blues, slates, and muted golds)

RESULTS

Discrete coloring (commonly referred to as Graph Coloring in discrete mathematics) is
the process of assigning labels—traditionally called "colors"—to the elements of a graph
(vertices, edges, or faces) subject to specific constraints. [1, 2]

The most widespread variant is vertex coloring, where the core rule is that no two

adjacent vertices can share the same color. [1, 2]

Core Concepts & Technical Terms

Term English Definition
Assigning colors to nodes (vertices)
so connected nodes have different
colors.

Vertex
Coloring

Proper
Coloring

A coloring setup that completely
satisfies all adjacency constraints.

Chromatic The minimum number of colors

Number (x(G)) required to create a proper coloring.

Assigning colors to links (edges) so

Edge Coloring

A graph that can be drawn on a flat
Planar Graph surface without its edges
crossing.[13,14,15]

no two edges sharing a nhode match.

Practical Application

Scheduling: Scheduling exams so
students don't have two tests at
once.

Valid State: Confirming a network
or schedule has no operational
overlaps.

Optimization: Minimizing the total
time slots or resources needed.

Fiber Optics: Organizing routing
frequencies without signal
collisions.

Map-Making: Coloring geographic
maps (countries/states) cleanly.



https://www.multiplicationgames.com/games/math-and-colors
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Fundamental Rules and Theorems

The Four-Color Theorem: Any planar graph (like a standard political map) can be
colored using at most four colors so that no two bordering areas share a color.

Bipartite Graphs: If a graph's vertices can be divided into two independent sets
where no vertices within the same set connect, its chromatic number is strictly 2.

Algorithmic Complexity: Determining whether an arbitrary graph can be properly
colored with k colors (where k = 3) is NP-complete, meaning it is highly complex and
computationally difficult to solve for large datasets. [1, 2, 3, 4, 5, 6]

Real-World Applications

Sudoku Puzzles: A solved Sudoku grid is a proper 9-coloring of a graph with 81
vertices.
Mobile Network Frequencies: Assigning discrete channels/frequencies to cell
towers so overlapping towers do not cause interference.
: Compiler Register Allocation: Computer software uses graph coloring to assign
variables to a limited number of physical CPU registers during execution. [1, 2, 3]

CONCLUSION

Discrete mathematics, broadly speaking, is the study of individual, countable
mathematical objects. An example is the set of all integers.[44] Because the objects of
study here are discrete, the methods of calculus and mathematical analysis do not
directly apply.[c] Algorithms—especially their implementation and computational
complexity—play a major role in discrete mathematics.[16,17,18]

The four color theorem and optimal sphere packing were two major problems of discrete
mathematics solved in the second half of the 20th century.[46] The P versus NP
problem, which remains open to this day, is also important for discrete mathematics,
since its solution would potentially impact a large number of computationally difficult
problems.[47]

Discrete mathematics includes:[9]

Combinatorics, the art of enumerating mathematical objects that satisfy some given
constraints. Originally, these objects were elements or subsets of a given set; this has
been extended to various objects, which establishes a strong link between
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combinatorics and other parts of discrete mathematics. For example, discrete geometry
includes counting configurations of geometric shapes.

Graph theory and hypergraphs

Coding theory, including error correcting codes and a part of cryptography
Matroid theory

Discrete geometry

Discrete probability distributions

Game theory (although continuous games are also studied, most common games, such
as chess and poker, are discrete)

Discrete optimization, including combinatorial optimization, integer programming,
constraint programming[19,20]
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