Pitt County Schools

205015 HONORS DISCRETE MATHEMATICS
Instructional Guide

IN-DEPTH INVESTIGATIONS OF MUNICIPAL, STATE, AND NATIONAL ELECTIONS AND LEGISLATIVE AND CONGRESSIONAL APPORTIONMENT WILL BE CONDUCTED. 
TIME FRAME: FIRST GRADING PERIOD
 

	SCOS GOALS AND OBJECTIVES

UPDATED (2005) HONOR EXTENSIONS NOTED IN CAPITALS
	ESSENTIAL QUESTIONS, BENCHMARKS, AND SKILLS
	ESSENTIAL TASKS, STRATEGIES, PROJECTS, CONNECTIONS
	RECOMMENDED RESOURCES AND ASSESSMENT

TEXT RESOURCE CODES:

1. (DMTA) Discrete Math Through Applications (COMAP)

2. (FAPP) For All Practical Purposes (COMAP)

	Competency Goal 2: The learner will analyze data and apply probability concepts to solve problems.

2.03 Model and solve problems involving fair outcomes:

(b) Election Theory.

(c) Voting Power.
(e) CONDUCT IN-DEPTH INVESTIGATIONS OF MUNICIPAL, STATE, AND NATIONAL ELECTIONS AS THEY OCCUR.  INCLUDE PRE-ELECTION POLLS, ELECTION LAW, AND VOTING PATTERNS.

(f) CONDUCT IN-DEPTH INVESTIGATIONS OF LEGISLATIVE AND CONGRESSIONAL APPORTIONMENT WITH RESPECT TO A RECENT CENSUS.  INCLUDE LEGAL AND HISTORIC PERSPECTIVES.
	ELECTION AND VOTING THEORY

1. How do people analyze information to make a good decision? 

2. What are the different methods and their attributes?

ESSENTIAL SKILLS:

1. Students will be able to apply election theory methods including plurality, majority, borda count, run-off, sequential run-off, Condorcet and approval voting.


	ESSENTIAL TASKS:
1. Collect real data from a municipal, state, and / or national election to analyze with various methods and make conclusions. 
	Pacing: 10 Days

Textbooks:

1. DMTA Chapter 1

2. FAPP 

Chapters 11, 12

SUPPLEMENT:

2.03 e,f



	Competency Goal 2: The learner will analyze data and apply probability concepts to solve problems.

2.03 Model and solve problems using fair outcomes.

(a) Apportionment.

(d) Fair Division

Competency Goal 3: The learner will describe and use recursively-defined relationships to solve problems.

3.01 Use recursion to model and solve problems.
(e) Verify an explicit definition with inductive proof.
	APPORTIONMENT AND FAIR DIVISION

1. What is fair division and in what situations would this method be applicable?

2. What are the various methods of division and the attributes of each one?

ESSENTIAL SKILLS:

1. The student will be able to apply the different apportionment methods to assign seats to a certain committee.

2. The student will examine situations involving weighted voting and determine the power of each voter.

3. The student will know how to solve problems involving estate division (Knaster-Inheritance Procedure), adjusted winner procedure, and cake division schemes.


	ESSENTIAL TASKS:
1. Garfield and Marmaduke estate problem (DMTA p. 54)

2. Student Council representation problem (DMTA p. 65)

3. Compare different methods of apportionment and give examples of each one.  
	Pacing: 9 Days

Textbooks:

1. DMTA

Chapter 2

2. FAPP

Chapters 13,14



	Competency Goal 1: The learner will use matrices and graphs to model relationships and solve problems.

1.01 Using matrices to model and solve problems.

(a) Display and interpret data.

(b) Write and evaluate matrix expressions to solve problems.
	MATRIX OPERATIONS AND APPLICATIONS

1. How do you use matrices to organize, manipulate, and display information?

2. How do you use matrices to model real world phenomenon and make predictions?

ESSENTIAL SKILLS: 

1. The student will be able to do matrix manipulations by hand and with a graphics calculator.

2. The student will be able to use the Leslie Model to analyze and predict population growth.

3. The student will be able to use the Leontief Input-Output model to analyze and predict economic consumption

4. The student will be able to use Markov chains to make predictions.


	ESSENTIAL TASKS:

1. 1.Leslie Growth Model (DMTA p. 132-141

2. Animal populations (DMTA p. 142-144)

3. Leontief Input-Output Model (DMTA p. 346-362)

4. Markov chains (DMTA p. 363-372)

RECOMMENDED TASKS:

1. Coding/decoding activity using matrices.


	Pacing: 9 Days

Textbook:  

1. DMTA 

Chapters 3,7

	1.01a,b, 2.03a,d,e,f, 3.01e
	ASSESSMENT
	
	Pacing: 2 Days


TIME FRAME: SECOND GRADING PERIOD



 

	SCOS GOALS AND OBJECTIVES
	ESSENTIAL QUESTIONS, BENCHMARKS, AND SKILLS
	ESSENTIAL TASKS, STRATEGIES, PROJECTS, CONNECTIONS
	RECOMMENDED RESOURCES AND ASSESSMENT

	Competency Goal 2: The learner will analyze data and apply probability concepts to solve problems.

2.01 Describe data to solve problems.

(a) Apply and compare methods of data collection.

(b) Apply statistical principles and methods in sample surveys.

(c) Determine measures of central tendency and spread.

(d) Recognize, define, and use the normal distribution curve.

(e) Interpret graphical displays of data.

(f) Compare distributions of data.
	STATISTICS

· Producing / Describing / Displaying 

· Normal Distribution

1. How would you use statistics to model real world phenomenon? How do you determine which display to use? 

2. What is a normal distribution and how it is used in real world statistics?

3. How do finding central measures help you understand a set of data?  

ESSENTIAL SKILLS: 

1. The student will be able to do central measures by hand and with a graphics calculator.

2. The student will be able to make different graphical displays (histograms, box and whiskers, scatterplots) by hand, using a spreadsheet, and with a graphics calculator


	ESSENTIAL TASKS:
1. Have students investigate and discuss validity of statistics that are reported in magazines, newspapers, or on TV.

2. Use real data and create displays. Discuss conclusions. 

3. Explore both median-median line and least squares line and determine when they are the best choice of a model for a scatterplot. 

4. Collect data by tossing two dice a large number of times, recording the sum, and make a histogram of the number of times each sum was recorded.

5. Analyze classroom grades to see if they are “normal”. 

6. Collect data on heights of girls (or boys) in the classroom and make a histogram. Analyze the data.   

7.  Mean Height of Populations (TI 83+ Handbook p. 13-2 to 13-5)
	Pacing: 14 Days

Textbook:

1. FAPP Chapters 5,6

Recommended Resource:

Navigating Through Data Analysis, Grades 9-12 (NCTM) ISBN 0-87353-524-3

Chapters 1-5



	Competency Goal 2: The learner will analyze data and apply probability concepts to solve problems.
2.02 Use theoretical and experimental probability to model and solve problems.

(a) Use addition and multiplication principles.

(b) Calculate and apply permutations and combinations.

(c) Create and use simulations for probability models.

(d) Find expected values and determine fairness.

(e) Identify and use discrete random variable to solve problems.

(f) Apply the Binomial Theorem.
	COUNTING 

PROBABILITY MODELS

1. How does probability applied to real-world problem solving?

2. What is probability?

3. What is the history of its development?

4. How do patterns relate to randomness?

ESSENTIAL SKILLS:

1. The student will be able to use the graphics calculator menus and APPs (RANDBIN and APP: PROB SIM) to collect large numbers of data  (Resource: TI 83+ Handbook p.2-2)

2. The student will be to use rational numbers including decimals to describe probability.

3. The student will be able to use geometric probability as a means of visualizing the problems. 


	ESSENTIAL TASKS:

1. Analyze some typical games that are played at the state fair and determine expected values and fairness?

2. Discuss how you would find the theoretical and experimental probabilities of tossing a cup and having it land on the bottom, the top, and the side.

3. Genetic analysis (DMTA p. 281 #17)

4. Seating students (DMTA p. 287)

5. Quiz analysis (DMTA p. 297 #4)

6. Lottery chances (DMTA p. 303 # 22)

7. Card Drawing (DMTA p. 310 #6)

8. Research a state lottery and debate the issues. 

RECOMMENDED TASKS:

1. 1. Game Theory (DMTA p. 373-394)
	Pacing: 14 Days

Textbook: 

1. DMTA

Chapter 6

2. FAPP

Chapter 7

Recommended Resource:

Navigating Through Probability, Grades 9-12 (NCTM) ISBN 0-87353-525-1

Chapters 1-5



	2.01a,b,c,d,e,f, 2.02a,b,c,d,e,f
	ASSESSMENT


	
	Pacing: 2 Days


TIME FRAME: THIRD GRADING PERIOD



 

	SCOS GOALS AND OBJECTIVES
	ESSENTIAL QUESTIONS, BENCHMARKS, AND SKILLS
	ESSENTIAL TASKS, STRATEGIES, PROJECTS, CONNECTIONS
	RECOMMENDED RESOURCES AND ASSESSMENT

	Competency Goal 3: The learner will describe and use recursively-defined relationships to solve problems.

3.01 Use recursion to model and solve problems.

(a) Find the sum of a finite sequence.

(b) Find the sum of an infinite sequence.

(c) Determine whether a given series converges or diverges.

(d) Write explicit definitions using iterative processes, including finite differences and arithmetic and geometric formulas.
	RECURSION, SEQUENCES, AND SERIES

1. How can recursively-defined relationships be used to solve problems?

2. How can you verify an explicit definition with inductive proof?

ESSENTIAL SKILLS:

1. The student will be able to use the sequence mode on the graphics calculator to graph recursively-defined relationships.

2. The student will be able to explore cobwebs on graphics calculator and the connections with convergence and divergence.

3. The student will be able to apply the Method of Finite Differences to analyze the degree of polynomial regression. (DMTA p. 418-425)


	ESSENTIAL TASKS:

1. Handshake Problem (DMTA, p. 408-414)

2. Develop explicit and recursive formulas for an arithmetic and a geometric sequence. Compare and contrast.  Find sums. (DMTA p. 426-436)

3. Use Sketchpad to make a Koch snowflake fractal and analyze perimeter and area. (DMTA p. 437)

4. Towers of Hanoi game (DMTA p. 439-441)

5. Use recursive formulas to explore saving money with either a spreadsheet or a graphics calculator. (FINANCE APPS).
6. Forest and Trees (TI 83+ Handbook p. 6-2


	Pacing: 8 Days

Textbook:

1. DMTA 

Chapter 8

	Competency Goal 1: The learner will use matrices and graphs to model relationships and solve problems.

1.02 Use graph theory to model relationships and solve problems.
	GRAPHS AND THEIR APPLICATIONS

1. What is the relationship between graphs and real world applications?

2. What is an Euler path and how does it apply to a real world application? 

3. How do you use vertex-edge graphs to model and solve problems? (PSSM p. 397)

ESSENTIAL SKILLS:

1. The student will be able to distinguish between the uses of Euler and Hamiltonian circuits.

2. The student will be able to use Kruskal’s Algorithm to find a minimum-cost spanning tree.


	ESSENTIAL TASKS:
1. Analyze a tournament (DMTA p. 186-190)

2. Color graphing (DMTA p. 192-200)

3. Euler Graphs (DMTA p. 201-203)

4. Traveling Salesperson Problem.(DMTA p. 222-226).

5. Robot Car (DMTA p. 271

6. Fiber-optic cable costs (DMTA p. 272)


	Pacing: 14 Days

Textbooks:

1. DMTA Chapter 4,5

2. FAPP Chapters 1,2,3



	ALL OBJECTIVES
	ASSESSMENT


	
	Pacing: 3 Days

	FOCUS ON HONORS OBJECTIVES: 2.03e
	PROJECTS

ROBLEM SOLVING


	
	Pacing: 5 days

Recommended Resources:

1. Navigating Through Data Analysis, Grades 9-12 (NCTM) ISBN 0-87353-524-3

Chapters 1-5

2. Navigating Through Probability, Grades 9-12 (NCTM) ISBN 0-87353-525-1

Chapters 1-5

www.nctm.org
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