A Guide to Programming in Java (Lawrenceville Press, 2005)
Correlation to the Topic Outline for the Advanced Placement
Computer Science A

I. Object-Oriented Program Design

A. Program design

1. Read and understand a problem description,
purpose, and goals.

90 - 93, 114 118, 141 - 146, 165 - 171,
196 - 201, 227 - 234, 255 - 263,
298 — 303, 323 - 328

2. Apply data abstraction and encapsulation.

179 - 200, 222 - 225

3. Read and understand class specifications and
relationships among the classes (“is-a”, “has-a”
relationships)

187 -191, 213 - 221

4. Understand and implement a given class
hierarchy.

179 - 195, 217 - 221

B. Class design

1. Design and implement a class.

179 - 201

2. Design an interface.

225 - 227

3. Choose appropriate data representation and
algorithms.

66, 74, 90 — 93, 114 118, 141 - 146,
165 -171, 196 - 201, 227 - 234,
255 — 263, 298 — 303, 323 — 328, 256 — 357

4. Apply functional decomposition.

180

5. Extend a given class using inheritance

213 - 227

Il. Program Implementation

A. Implementation techniques

1. Methodology

a. Object-oriented development

59 — throughout the text

b. Top-down development

157 - 159, 166 - 167, 174

c. Encapsulation and information hiding

59, 179

d. Procedural abstraction

157 - 159, 166 - 167, 174

B. Programming constructs

1. Primitive types vs. objects

79-80

2. Declaration




a. Constant declarations 87

b. Variable declarations 77-179

c. Class declarations 61, 65, Chapter 8
d. Interface declarations 225 - 227, 322

e. Method declarations

159 - 160, 182, 184

f. Parameter declarations

160, 163, 241, 242

3. Console output

63 — 64, 81 - 82, 86

4. Control
a. Methods 157 - 160, 162, 182, 184
b. Sequential Chapter 3 — throughout text
c. Conditional 105 -113
d. Iteration 131-135
e. Recursion 343 - 344
C. Java library classes
class java.lang.Object | 185 — 187
interface java.lang.Comparable | 225 — 227

class java.lang.Integer

253 — 255, 285, 316

class java.lang.Double

253 — 255, 285, 316

class java.lang.String

138 — 141, 244 - 245

class java.lang.Math

138 - 141

class java.util.Random

110-111

class java.util.ArrayList

252 — 253

I11. Program Analysis

A. Testing

1. Test classes and libraries in isolation

Chapter 8, 234, 264, 303

2. ldentify boundary cases and
generate appropriate test data

93, 118, 146, 201, 303, 328

3. Perform integration testing 201, 234, 264
B. Debugging

1. Categorize errors: compile-time, run-time, logic | 62, 88, 89

2. ldentify and correct errors 62, 132

3. Techniques: use a debugger, add extra output 136 — 137

statements, hand-trace code




C. Understand and modify existing code

97 - 98, 118, 146, 171, 182, 184, 185, 187,
191, 195, 202, 221, 225, 227, 234, 243, 246,
264, 303, 328, 341, 343, 345, 348, 351, 352,
356, 368, 369, 372, 376

D. Extend existing code using inheritance 213 -221

E. Understand error handling

1. Understand runtime exceptions 139, 312, 313
F. Reason about programs

1. Pre- and post- conditions 164 - 165

2. Assertions

Chapter 7 teacher resource materials

G. Analysis of algorithms

1. Informal comparisons of running times

131, 132, 149

2. Exact calculation of statement execution counts

131 -137, 149

H. Numerical representations and limits

1. Representations of numbers in different bases

5,9-11,75-176, 244, 381

2. Limitations of finite representations (e.g.,
integer bounds, imprecision of floating-point
representations, and round-off error)

10-11, 106, 132

1V. Standard Data Structures

A. Simple data types (int, boolean, double) 79

B. Classes 80

C. One-dimensional arrays 239 — 245

V. Standard Algorithms

A. Operations on A-level data

structures previously listed

1. Traversals 240 - 241, 253

2. Insertions 252 — 253, 266, 365 — 376
3. Deletions 252 — 253, 266, 365 — 376
B. Searching

1. Sequential 246 — 247

2. Binary 152, 349 - 351




C. Sorting

1. Selection 337 - 340

2. Insertion 341 - 343

3. Mergesort 345 - 348

V1. Computing in Context

A. Major hardware components

1. Primary and secondary memory 1,2,10-13,32
2. Processors 2,3

3. Peripherals

1,12, 13, 32, 34, 57

B. System Software

1. Language translators/compilers

5-6,41, 44,62, 75, 383 - 392

2. Virtual machines

62

3. Operating systems

2-3,32,33

C. Types of systems

1. Single-user systems

1-5,9-11,13-16

2. Networks

6-9, 13-16, 32, 33

D. Responsible use of computer

1. System reliability 21,22, 35

2. Privacy 18 - 20, 33

3. Legal issues and intellectual property 16, 17, 19, 20, 32, 57
4. Social and ethical ramifications of 19-22, 33,35

computer use




