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Chapter 1:  What is meant by “An Advanced Perspective”?
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An Example of Concept Analysis:  “parallelism”


An Example of Problem Analysis:  Matching an Average


An Example of Mathematical Connections: + and ●
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Chapter 3:  Functions
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Unit 3.1 – The Historical Evolution and Basic Machinery of Functions


3.1.1 What is a function:

3.1.2 Problem analysis:  from equations to functions

3.1.3 Functions by other names


Unit 3.2 – Properties of Real Functions


3.2.1
Analyzing real functions


3.2.2
Composition and inverse functions


3.2.3
Monotone real functions


3.2.4
Limit behavior of real functions


Unit 3.3 – Problems Involving Real Functions

3.3.1 Fitting linear and exponential functions to data

3.3.2 Fitting polynomial functions to data

3.3.3 An extended analysis of the “box problem”

Projects
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Chapter 5:
Integers and polynomials
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Unit 5.1 – Natural Numbers, Induction, and Recursion

5.1.1 From recursive to explicit descriptions

5.1.2 Mathematical induction

5.1.3 More applications of mathematical induction

5.1.4 An extended analysis of an induction situation

Unit 5.2 – Divisibility Properties of the Integers

5.2.1 The Division Algorithm

5.2.2 Divisibility of integers

5.2.3 Solving linear Diophantine equations

5.2.4 The Fundamental Theorem of Arithmetic
5.2.5 Base representation of positive integers

Unit 5.3 – Divisibility Properties of Polynomials

5.3.1 The Division Algorithm for polynomials

5.3.2 The Euclidean Algorithm and divisibility for polynomials
Projects
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Chapter 7 – Congruence
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Unit 7.1 – Euclid and Congruence
7.1.1 Euclid’s Elements (circa 300 B.C)

7.1.2 Deduction and proof

7.1.3 General properties of definitions

7.1.4 Definitions of congruences from Euclid to modern times

Unit 7.2 – The Congruence Transformations

7.2.1 Translations

7.2.2 Rotations

7.2.3 Reflections

7.2.4 Glide reflections

7.2.5 Are there other congruence transformations

7.2.6 Theorems about graphs

Unit 7.3 – Symmetry

7.3.1 Reflection symmetry

7.3.2 Other congruence transformation symmetries

Unit 7.4 – Traditional Congruence Revisited

7.4.1 Sufficient conditions for congruence
7.4.2 Concept analysis:  Analyzing a geometric figure

7.4.3 General theorems about congruence

Projects
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Chapter 8 – Distance and Similarity
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Unit 8.1 – Distance

8.1.1 What is distance?

8.1.2 Minimum distance problems

8.1.3 Extended analysis: locus problems

8.1.4 Distance on the surface of a sphere

Unit 8.2 – Similar Figures

8.2.1 When are two figures similar

8.2.2 Similarity of graphs

8.2.3 Similar polygons

8.2.4 Problems analysis:  The triangles formed by the altitude to the 

hypotenuse of a right triangle

8.2.5 Similar arcs
8.2.6 Similarity transformations

Unit 8.3 – Distances Within Figures

8.3.1 Geometric means

8.3.2 Similarity and parallel lines

Projects
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Data Analysis
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