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Chapter 8: Recursion

Lesson Plans

	Chapter Objectives
· Explain the underlying ideas of recursion.

· Examine recursive methods and processing steps.

· Define infinite recursion and discuss ways to avoid it.

· Explain when recursion should and should not be used.

· Demonstrate the use of recursion to solve problems.

· Examine the use of recursion in sorting.
	CollegeBoard Objectives
II. Program Implementation

B. Programming Constructs

4. Control

       e. Recursion


Chapter Objectives: Recursion is a valuable tool in designing algorithms for both simple data structures and calculations as well as more advanced data types.  This chapter covers recursion through examples of some classic problems as well as through graphical drawing of fractals.  

Pacing: This chapter is paced to take approximately 2.8 weeks (14 class days).  This includes class time for students to work on the Lab exercises (programs) during class.

	Day 1

Basic Recursion
	Day 2

Programming Day (Lab 1)
	Day 3

Programming Day (Lab 1) 
	Day 4

Programming Day (Lab 1)
	Day 5

Recursion on Strings 

	Day 6

Programming Day (Lab 2)
	Day 7

Programming Day (Lab 2)
	Day 8

Recursion on Lists
	Day 9

Programming Day (Lab 3)
	Day 10

Programming Day (Lab 3)

	Day 11

Fractals
	Day 12

Programming Day (Lab 4)
	Day 13

Review
	Day 14

Assessment
	


Basic Recursion:


PowerPoint: APSlides08, use slides 1 - 14


Project Suggestion:  There are a number of excellent teaching tools available for introducing recursion.  One recommendation is to use the Martin the Dragon materials.  You can do a search to find downloadable copies or post a notice to the AP Computer Science List Serv.  Another suggestion is to illustrate simple recursion using graphics so that students have a visual representation of the code that they are writing before they move to the numeric values.


Textbook Assignments: Readings: pgs. 454 – 464, Self Review: 8.1 – 8.6, 

Multiple Choice: 8.1 – 8.5, True/False: 8.1 – 8.5, Short Answer: 8.1 – 8.6, 

Programming Projects: 8.1 – 8.2

Recursion on Strings:


PowerPoint: AP Slides08, use slides 15 – 18


Textbook Assignments: Readings: pgs. 465 – 469, Self Review: 8.7, 

Multiple Choice: 8.6, True/False: 8.6 – 8.7, Short Answer: 8.7 – 8.8, 
Programming Projects: 8.3 – 8.8

Recursion on Lists:

PowerPoint: APSlides08, use slides 19 - 25


Textbook Assignments: Readings: pgs. 469 – 476, Self Review: 8.8 – 8.9, 

Multiple Choice: 8.7 – 8.10, True/False: 8.8 – 8.10, Short Answer: 8.9 – 8.11, 

Programming Projects: 8.9 – 8.10

Fractals:


PowerPoint: APSlides08, use slides 26 - 29 


Textbook Assignments: Readings: pgs. 493 – 503, Self Review: 8.10, 

Short Answer: 8.12, Programming Projects: 8.11

Lab Assignments:

Note:  The Lab assignments for this chapter are being taken from the Chapter 11 section of the lab manual.

Lab1:

Phase I:  Computing Powers(pg. 225), Counting and Summing Digits in an Integer(pg. 226 – 227)

Phase II: Base Conversion (pg. 228 – 229) , Efficient Computation of Fibonacci Numbers (pg. 230-231)

Lab 2:

Phase I: Palindromes (pg. 232)

Phase II: Printing a String Backwards (pg. 233)

Lab 3: 

Phase I:  Recursive Sequential Search (pg. 234 – 237), Recursive Binary Search (pg. 238 – 242)

Phase II: Recursive Array Processing, A List of Employees (pg. 243 – 246)

Lab 4:

Phase I: Sierpinski Triangles (pg. 247)

Phase II: Modifying the Koch Snowflake (pg. 248 – 252)

Basic Syntax Errors to watch for/warn against 

Obviously students are going to write a number of programs that involve infinite recursion.  Students will also need to be careful about changing values of instance variables while in recursive iterations.

LP 22

