American Mathematics Metadata Task Force
Level 2 Subject Classification. Draft date 1/17/00.

ROOT: ALGEBRA

MAIN TERM

BROADENING

NARROWING

(root)

Abstract Algebra
Algebraic Expressions
Equations
Functions.graph
Inequalities
Operations
Parameter
Polynomial

Variable

Word problems

Abstract Algebra

Fields
Groups
Mappings
Operations
Rings

Algebraic expressions

Binomial
Multivariate
Notation
Polynomial
Rational
Variable

Equations

<| Inequalities

Absolute value
Ceiling

Complex numbers
Direct proportion
Exponential
Floor
Functions.types
Higher order
Inequalities
Linear
Logarithmic
Parametric
Polynomial
Quadratics

Operations

Associative law
Binary operation
Commutative law
Division

Distributive law
Factoring

Identity element
Inverse element Addition
Multiplication

Order

Powers <|> Exponents

Polynomial

Coefficients
Degree

Variable

<|> Parameter

Dependent
Independent
Input
Output
Value




American Mathematics Metadata Task Force
Level 2 Subject Classification. Draft date 1/17/00.

ROOT: CALCULUS

MAIN TERM BROADENING NARROWING

(root) Applications of the derivative
Applications of the Integral
Derivative

Differentiation Rules
Differential Equations
Integral

Integration techniques
Limits

Numerical Integration
Second Derivative
Series

Technology

Applications of the Acceleration
Derivative Economics
Engineering
Extrema
L’Hopital’s Rule
Life sciences
Maxima

Minima

Other disciplines
Physics

Rates of change
Related Rates
Velocity |> Speed

Applications of the Integral Area

Area between curves

Avrea of surfaces of revolution
Engineering

Life Sciences

Other Disciplines

Physics

Volume by shells

Volume by washers

Derivative Average value
Definition

Differential Equations
Differentiatability
Differentiation rules
Higher order derivatives
Instantaneous rate of change
Mean value theorem
Rates of change

Rolle’s theorem

Slope

Tangent line

Velocity |> Speed




American Mathematics Metadata Task Force
Level 2 Subject Classification. Draft date 1/17/00.

ROOT: CALCULUS

MAIN TERM

BROADENING

NARROWING

Differentiation Rules

Chain Rule

Implicit differentiation
Quotient Rule

Power Rule

Product Rule

Differential Equations

Decay

Exact

First order
Growth
Homogeneous
Logistic
Second Order
Separable
Slope field
Technology

Integral

Antiderivative
Definite
Improper
Indefinite
Riemann Sum

Integration
Techniques

Fundamental theorem of calculus
Integration by parts

Partial fractions

Substitution

Tables

Limits

Continuity<|> Continuous functions
Existence

Epsilon/delta definition

Infinity

Limit theorems

One-sided limit

Two-sided limit

Numerical Integration

Midpoint rule
Simpson’s Rule
Trapezoid Rule
Riemann Sum

Second Derivative

Acceleration
Convexity
Inflection points

Series

Convergence |> Tests for convergence
Divergence
Error estimates
Geometric
Infinite
Maclaurin series
Operations
p-Series

Power series
Sequences
Taylor series
Telescoping

Technology

Computer algebra system
Graphing Calculator




American Mathematics Metadata Task Force
Level 2 Subject Classification. Draft date 1/17/00.

ROOT: DIFFERENTIAL EQUATIONS [TO BE DONE]
MAIN TERM BROADENING NARROWING
(root)



American Mathematics Metadata Task Force
Level 2 Subject Classification. Draft date 1/17/00.

ROOT: DISCRETE MATHEMATICS

MAIN TERM BROADENING NARROWING

(root) Algorithms
Combinatorics
Counting

Dynamical Systems
Enumeration

Graph Theory

Linear Algebra.Matrices
Modular Arithmetic
Recurrence Relations

Algorithms Complexity

Divide and Conquer
Heuristic algorithms
Iteration

Maximum Flow Algorithms
P vs NP

Proof of correctness
Shortest Path

Spanning Tree

Sorting Algorithms

Combinatorics Arrangements
Binomial Theorem
[>Counting Combinations
Combinatorial argument
[>Enumeration Decision tree
Derangements

Generating functions
Inclusion-exclusion
Pascal’s triangle
Permutations

Pigeon hole principle

Dynamical Systems Chaos
Fractals
Graph Theory Algorithms

Euler paths and cycles

Hamiltonian paths and cycles
Konigsburg bridge Problem

Map Coloring |> Four Color Problem
Matching problems

Networks

Planar graph

Traveling salesman problems

Trees

Modular Arithmetic Number and Operation Congruence
Number Theory Equivalence Class
Operations

Recurrence Relation Characteristic equation

Fibonacci numbers <|> Fibonacci Sequence
|> Difference Equation First order

Generating Function

Higher order

Homogeneous




American Mathematics Metadata Task Force

Level 2 Subject Classification. Draft date 1/17/00.

ROOT: FINANCIAL MATHEMATICS [TO BE DONE]
MAIN TERM BROADENING NARROWING
(root)

ROOT: FINITE MATHEMATICS [TO BE DONE]
MAIN TERM BROADENING NARROWING
(root)



American Mathematics Metadata Task Force
Level 2 Subject Classification. Draft date 1/17/00.

ROOT: FUNCTIONS

MAIN TERM BROADENING NARROWING

(root) Algebra.Abstract Exponential functions
Algebra.Mapping Relations

Graphs

Linear functions
Notation

Operations
Polynomials

Properties of functions
Properties of graphs
Trigonometric functions
Types of functions

Exponential functions 2

Algebraic Properties
Base

Decay

Hyperbolic functions
eX

logarithmic functions

Graphs Parametric graphs

Planar <[> Two-dimensional
Polar graphs

Properties of Graphs
Technology
Three-dimensional graphs
Viewing window

X-axis

y-axis

z-axis

Linear functions Constant function
Intercepts

Intercept form
Multilinear
Point-slope form
Slope
Slope-intercept form
Two-point form

Operations Addition
Composition
Division
Evaluation
Expansion in series
Inversion
Multiplication
Powers




American Mathematics Metadata Task Force
Level 2 Subject Classification. Draft date 1/17/00.

ROOT: FUNCTIONS

MAIN TERM BROADENING NARROWING
Polynomials Algebra.polynomial Coefficient
Types of Functions.rational Constant term
functions Constant polynomial
Cubic
Degree

Fundamental theorem of algebra
Higher order

Linear

Monic

Monomial

Quadratic

Zeroes <| Roots

Properties of
functions

Calculus

Bijective <> one-to-one and onto
Continuous

Differentiable

Domain

Even

Family

Function Rule

Horizontal line test

Injective <|> one-to-one

Odd

Periodic

Range <|> Codomain <> Image
Surjective <> onto

Symmetry

Vertical line test

Properties of Graphs

Graphs

Asymptote
Continuity
Domain

End behavior
Intercepts
Range

Slope
Symmetry
Vertical line test




American Mathematics Metadata Task Force
Level 2 Subject Classification. Draft date 1/17/00.

ROOT TERM: FUNCTIONS

MAIN TERM BROADENING NARROWING

Trigonometric Amplitude
Functions Circular functions
Cosine

Domain

Identities

Inverse trig functions
Period

Phase

Range

Secant

Sine

Tangent

Types of functions Absolute value

Ceiling

Circular <> Trigonometric
Complex-valued
Complex variable
Composite

Discrete variable
Exponential functions
Floor <[> Greatest integer
Hyperbolic functions
Implicit functions

Inverse functions
Iterative

Linear Functions
Logarithmic functions
Logistic

Mulit-variate

Parametric

Periodic

Piecewise functions
Piecewise Linear functions
Polynomials

Power functions
Quadratic functions
Rational functions
Real-valued functions
Real variable

Recursive functions

Step functions
Transcendental functions




American Mathematics Metadata Task Force
Level 2 Subject Classification. Draft date 1/17/00.

ROOT: GEOMETRY

MAIN TERM

BROADENING

NARROWING

(root)

Axiomatic geometry

Circle

Congruence

Conic Sections

Coordinate geometry <|>Analytical geometry

Descriptive geometry

Non-Euclidean geometry

Pi

Plane geometry |> Euclidean geometry

Polygon

Polyhedron

Proof <|> Geometric Proof

Properties of Conic Sections

Quadrilateral

Riemannian Geometry

Shapes <|> Plane figures <|>Two-dimensional
figures

Spherical geometry

Similarity

Solid geometry

Solids <|> Three-dimensional shapes

Symmetry

Transformational geometry

Triangle

Trigonometry |> Trigonometric Function

Vectors

Angles

Lines

Angles

Acute
Bisection
Obtuse
Right
Trisection

Circle

Shapes
<|>Two-dimensional figures
<|>Plane figures

Plane Geometry

Area

Chord
Circumference
Diameter

Pi

Radius
Semicircle
Tangent

Conic sections

Algebra

Circle

Ellipse

Equations of conic sections
Hyperbola

Parabola

Properties of conic sections




American Mathematics Metadata Task Force

Level 2 Subject Classification. Draft date 1/17/00.

ROOT:GEOMETRY

MAIN TERM BROADENING NARROWING

Coordinate geometry | Algebra Axes

of the plane Cartesian coordinate system
Cartesian plane <[> Coordinate grid

<> Conic sections

Analytical geometry Coordinates [>Ordered Pairs
Coordinate system
Distance

Distance formula
Geometric Proof
Parallel lines
Perpendicular lines
Polar coordinates
Pythagorean theorem
Quadrilateral

Right triangle
Similarity

Slope

Spherical Coordinates
Technology
Transformational Geometry
Vectors

Coordinate geometry | Calculus Angle

of space Cylindrical coordinates
Cross product

Dot product
Direction numbers
Distance formula
Lines

Normals
Perpendicular planes
Planes

Spherical coordinates
Surfaces

Tangent plane
Technology

Vectors

Finite Geometry Combinatorics Axiomatic geometry
Projective plane

Lines Concurrence > Intersection
Length

Parallel

Perpendicular




American Mathematics Metadata Task Force
Level 2 Subject Classification. Draft date 1/17/00.

ROOT:GEOMETRY

MAIN TERM

BROADENING

NARROWING

Non-Euclidean
Geometry

Axiomatic Geometry
Angle Sum

Hyperbolic geometry
Lobachevskian geometry
Parallel postulate
Spherical geometry

Pi

Calculation
History
Notation

Plane geometry |>
Euclidean Geometry

Axiomatic geometry
Circle

Congruence
Constructibility
Geometry proof
Polygon

Shapes

Similarity

Triangle

Trisection

Polygon

Shapes
<|> Two-dimensional figures
<|>Plane figures

Area
Circumscribed polygon
Construction
Convex polygons
Diagonal <|> chord
Hexagon

Inscribed polygons
Octagon
Parallelogram
Pentagon
Perimeter
Quadrilateral
Rectangle

Regular polygon
Rhombus

Square

Sides and vertices
Trapezoid
Triangle

Projective Geometry

Discrete Math.Combinatorics

Axiomatic
Coordinate system
Duality

Key theorems
Projective plane




American Mathematics Metadata Task Force
Level 2 Subject Classification. Draft date 1/17/00.

ROOT:GEOMETRY

MAIN TERM

BROADENING

NARROWING

Proof

<|>Geometry Proof

Informal proof <|> argument
Proof by construction
Theorem

Two-column proof

Properties of Conic
Sections

Conic Sections

Asymptote
AXis

Center
Directrix
Discriminant
Eccentricity
Focus

Latus Rectum

Quadrilateral

Polygons

Plane figures

<|>Shapes
<|>Two-dimensional figures

Plane geometry

Exterior angle
Interior angle
Parallel sides
Parallelogram
Perpendicular sides
Rectangle
Rhombus

Square

Trapezoid

Riemannian
Geometry

Curvature
Length
Metric
Relativity

Similarity

Congruence

Magnification <|Dilation

Projection

Proportion

Ratio

Reduction <|>Contraction<| Dilation
Scale

Scale drawing

Similar shapes

Transformations

Solid geometry

[>
Three-dimensional
shapes

[>Solids

Cone

Cube

Cylinder

Faces, edges, and vertices
Frustum

Plane

Platonic solids
Polyhedron
Prism

Pyramid
Sphere <|> Ball
Surface area
Tetrahedron
Volume
Euler’s formula




American Mathematics Metadata Task Force
Level 2 Subject Classification. Draft date 1/17/00.

ROOT:GEOMETRY

MAIN TERM BROADENING NARROWING
Symmetry Algebra.group Line
Point

Reflection<[>mirror image
Reflectional symmetry<|>mirror symmetry

Transformational Affine transformation
Geometry Congruence

Image
[> Transformations Isometry

Magnification <|Dilation

Reduction <|> Contraction <|Dilation
Reflectional symmetry

Reflection <> Mirror image <|> Flip
Rotational symmetry

Rotation <|> Turns

Symmetry

Tessellation |> Tiling
Three-dimensional transformations
Transformation group

Translation <|> Slide

Vectors

Trigonometry Functions.Trigonemtric Circular functions
Functions Cosine

|[> Trigonometric Definition
functions Right triangles
Secant

Sine

Tangent

Technology Calculators
Compass

Graphing calculators
Protractor

Software

Vectors Linear Algebra.Vectors Addition

Cross product

Dot product

Force

Magnitude

Resultant

Scalar Multiplication
Triple product




American Mathematics Metadata Task Force
Level 2 Subject Classification. Draft date 1/17/00.

ROOT: HISTORY OF MATHEMATICS [TO BE DONE]
MAIN TERM BROADENING NARROWING
(root)



American Mathematics Metadata Task Force
Level 2 Subject Classification. Draft date 1/17/00.

ROOT: LINEAR ALGEBRA

MAIN TERM

BROADENING

NARROWING

(root)

Applications
Geometry.vectors
Linear transformation
Matrices

Vectors

Vector Spaces

Applications

Computer graphics
Markov chains
Population Models |> Leslie Models

Linear
Transformation

Bijective

Definition

Domain

Injective

Matrix

Nullity

Null Space <|> Kernel
Orthogonal

Projection

Rank

Rank-Nullity Theorem
Range

Matrices

Linear Transformation

2x2

Adjoint

Cayley-Hamilton Theorem
Characteristic polynomial
Cofactor

Column space
Determinant

Eigenvalue

Eigenvector

Hermitian

Gaussian elimination
Invertible

Inverse

LU decomposition

Linear system of equations
Minimal polynomial

Rank

Row space

Square

Triangular

Vectors

Column vector

Inner product |> dot product
Operations

Row vector

Scalar product

Vector Spaces

Bases

Definition
Dimension

Linear dependence
Linear independence
Scalars

Span

Vectors




American Mathematics Metadata Task Force
Level 2 Subject Classification. Draft date 1/17/00.

ROOT: MATHEMATICAL REASONING

MAIN TERM BROADENING NARROWING

(root) Argument

Conjecture

Heuristics

Logic

Proof

Theorem |> Corollary
|> Lemma
|> Proposition

Heuristics Analogy
Conjecture
Generalization
Inductive reasoning
Pattern
Specialization
Simulation

Logic Axiom

Axiomatic system
Boolean algebra
Contrapositive
Converse
Deductive reasoning
DeMorgan’s Laws
Equivalence
Inductive reasoning
Inverse

Implication
Proposition

Truth tables

Proof <| Argument Conclusion

Deduction

If-then statement
Indirect proof

Informal proof
Generalization
Hypothesis
Mathematical induction
Proof by contradiction
Specialization




American Mathematics Metadata Task Force
Level 2 Subject Classification. Draft date 1/17/00.

ROOT: MEASUREMENT

MAIN TERM

BROADENING

NARROWING

(root)

Angle

Area

Length

Rate of change
Volume <|> Capacity

Angle

Geometry.Trigonometry
Trigonometry

Degree

Law of cosines
Law of sines
Radian
Similarity
Unit circle

Area

Geometry

Area formulas

Area under curves
Calculus.Integral

Pi

Plane figures <|>plane shapes
Similarity

Surface area

Length

Geometry.Coordinate geometry
of the plane

Geometry. Coordinate geometry
of space

Geometry

Arc length
Calculus.Integral
Circumference

Distance formula
Geodesic <|> Shortest path
Path

Perimeter

Scale

Rate of change

Algebra
Calculus.derivative

Acceleration

Decay

Derivative

Growth

Instantaneous rate of change
Percent

Slope <|> gradient <|> grade
Speed <| Velocity

Volume <|> Capacity

Geometry.Solid geometry
Geometry
Calculus

Calculus.Integral
Cone

Cube

Cylinder

Formulas

Prism
n-dimensional
Pyramid

Solids <|> Three-dimensional shapes
Solids of revolution
Sphere <|> Ball




American Mathematics Metadata Task Force
Level 2 Subject Classification. Draft date 1/17/00.

ROOT: MODELLING [TO BE DONE]
MAIN TERM BROADENING NARROWING
(root)



American Mathematics Metadata Task Force
Level 2 Subject Classification. Draft date 1/17/00.

ROOT: MULTIVARIATE CALCULUS

MAIN TERM BROADENING NARROWING
(root) Calculus
Limits
Integrals

Partial Derivatives
Vector Calculus

Limits Definition of limit
Calculus.limits
Continuity

Integrals Applications Integrals

Average value
Center of mass
Change of coordinates
Definition
Double integrals
Iterated integrals
Jacobian

Line Integrals
Multiple Integrals
Surface area
Volume

Partial Derivatives Definition of partial derivative
Directional derivative
Gradient

Lagrange multipliers

Maxima

Minima

Mixed partials

Normal line

Total derivative

Vector Calculus Curl

Divergence
Divergence Theorem
Gauss Theorem
Gradients

Green’s Theorem
Stoke’s Theorem




American Mathematics Metadata Task Force
Level 2 Subject Classification. Draft date 1/17/00.

ROOT: NUMBER AND OPERATION

MAIN TERM

BROADENING

NARROWING

(root)

Algebra.Abstract Algebra

Number Theory.Congruences
Number Theory.Integers
Number Theory.Primes
Numbers

Operations

Sequence

Series

Numbers

Absolute value
Algebraic numbers
Base

Binary numbers
Complex numbers
Decimals

Decimal expansion
Duodecimal numbers

e

Estimation

Exponents <|> Powers
Fractions

Hexadecimal numbers

i

Imaginary numbers
Infinity

Integers <|> Positive numbers
Irrational numbers
Logarithms

Number line

Number theory.integers
Octal numbers

Pi

Properties of number systems
Rational numbers

Real numbers
Transcendental numbers

Operations
|> Computation

[>Arithmetic

Algebra.operations
Numerical Analysis

Absolute value
Associativite
Closure
Commutative
Cube root
Distributitive
Estimation

Finite precision
Floating point
Identity element
Interval arithmetic
Inverse operations
Measurement error
Nth root

Number sense
Order of operations
Powers

Roundoff error
Scientific notation
Square root




American Mathematics Metadata Task Force
Level 2 Subject Classification. Draft date 1/17/00.

ROOT: NUMBER THEORY

MAIN TERM BROADENING NARROWING

(root) Cryptography
Codes
Congruence

Diophantine Equations
Famous problems

Integers

Primes

Prime Numbers
Representation of Integers
Second-degree Congruences

Congruences Chinese Remainder Theorem
Euler’s theorem

Femat’s theorem <|> Fermat’s little theorem
Linear congruences

Modular arithmetic

Order

Primitive root

Residue

Second degree congruences
Solving congruences
Systems of congruences

Crytography Ciphers

<|>Codes Data Security
Factoring algorithms
Public key

Diophantine Linear

Equations Pell’s equation
Pythagorean triples

Famous Problems Fermat’s Last Theorem

Goldbach’s Conjecture
Twin prime conjecture
Waring’s problem




American Mathematics Metadata Task Force
Level 2 Subject Classification. Draft date 1/17/00.

ROOT: NUMBER THEORY

MAIN TERM BROADENING NARROWING

Integers Arithmetic series <|> Arithmetic progressions <|>
Arithmetic sequences

Composite numbers

Euclidean algorithm

Euler’s phi-function

Exponents <|> Powers

Factors <|> Divisors

Factoring algorithms

Fermat Numbers

Fibonacci sequence <[> Fibonacci numbers

Geometric series

Greatest common divisor <[> GCD

Least common multiple <|> LCM

Modular arithmetic

Multiples

Number of divisors

Pascal’s triangle

Perfect numbers

Primes

Relatively prime

Sum of divisors

Unique factorization <|> Fundamental theorem of

arithmetic
Representation of Integers
Primes Cryptography <|> Codes
Formulas for primes
<|> Prime Numbers Goldbach’s conjecture

Large primes
Mersenne Primes
Primality tests

Prime factorization
Prime number theorem
Sieve of Eratosthenes
Twin prime conjecture
Wilson’s theorem

Representation of Base <|> Radix
Integers Goldbach’s conjecture
Sums of squares
Waring’s problem

Second Degree Euler’s criterion
Congruences Legendre symbol
Quadratic reciprocity
Quadratic residues
Quadratic non-residues




American Mathematics Metadata Task Force

Level 2 Subject Classification. Draft date 1/17/00.

ROOT: NUMERICAL ANALYSIS [TO BE DONE]
MAIN TERM BROADENING NARROWING
(root)

ROOT: OPERATIONS RESEARCH [TO BE DONE]
MAIN TERM BROADENING NARROWING
(root)



American Mathematics Metadata Task Force

Level 2 Subject Classification. Draft date 1/17/00.

ROOT: PROBABILITY

MAIN TERM BROADENING NARROWING

(root) Conditional Probability

Calculuation

Distribution

Linear Algebra.Applications.Markov Chains
Moment

Random

Random Variable

Statistics

Theorem

Calculation Expected value
Odds
Venn diagram

Distribtion Binomial
Chi-squared
Exponential

F

Normal <[> Gaussian
Poisson

Uniform

Moment Mean <[> Expectation
Variance
Standard deviation

Random Variable Conditional
Dependent
Distribution
Identically distributed
Independent
Moment

Theorem Bayes Theorem
Discrete Math.Counting
Tchebychev Theorem




American Mathematics Metadata Task Force
Level 2 Subject Classification. Draft date 1/17/00.

ROOT: RECREATIONAL MATHEMATICS [TO BE DONE]
MAIN TERM BROADENING NARROWING
(root)



American Mathematics Metadata Task Force
Level 2 Subject Classification. Draft date 1/17/00.

ROOT: STATISTICS

MAIN TERM BROADENING

NARROWING

(root)

Data Analysis

Data Collection
Data Representation
Distributions
Hypothesis Testing
Statistical Tests
Technology

Data analysis
|> Hypothesis testing

|> Statistical Tests

Analysis of Variance <|> ANOVA
Alternate hypothesis
Chi-squared
Confidence intervals
Correlation

Curve fitting
Distribution <|> Dispersion
F-test

Goodness of fit
Matched pairs

Mean <|> Average
Measures of central tendency
Median
Metaanalysis

Mode
Non-parametric test
Null hypothesis
One-sided test
p-Value

Population statistics
Rank order

Range

Regression

Standard deviation
t-Test

Time series
Two-sided test
Type | error

Type Il error
Variability
Variance

Wilcoxson

z-Score

Data collection

Bias

Census
Randomization
Sampling
Simulation
Survey




American Mathematics Metadata Task Force
Level 2 Subject Classification. Draft date 1/17/00.

ROOT: STATISTICS

MAIN TERM BROADENING NARROWING

Data representation Bar graph
Box-and-whisker plot
Circle graph <|> Pie chart
Graph

Histogram <|> Frequency distribution
Line of best fit
Percentiles

Quartiles

Scatter plot

Spreadsheet
Stem-and-leaf plot

Table

Three-dimensional

Venn diagram

Distributions Binomial

Chi-squared

Hypergeometric

Normal <> Normal Curve <[> Gaussian <> Bell
Curve

Poisson

Uniform

Experimental design Data analysis

Data collection
Data representation
Ethics

Hypotheses

Technology Database

Graphing calculators
Probeware <|> CBL
Spreadsheet
Statistical package




American Mathematics Metadata Task Force
Level 2 Subject Classification. Draft date 1/17/00.

ROOT: TRIGONOMETRY

MAIN TERM BROADENING NARROWING

(root) Functions.graph Angle Sum Formulas
Calculus Trigonometric equations
Functions
Geometry.trigonometry
Identities

Spherical Trigonometry

Angle Sum Formulas DeMoivre’s Theorem
Double angle formulas
Half angle formulas

Functions Cosecant

Cosine

Cotangent

Graphs

Inverse trigonometric functions
Secant

Sine

Polar graphs

Properties

Tangent

ldentities Angle Sum Formulas
Pythagorean Identities
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