Contents

Computers and Computing

1.1 Hardware and software . . . . . . . ... .. ... ... ... ...
1.2 The binary system . . . . . . . .. ... e
1.3 Binary system arithmetic . . .. ... ... ... ... .. ...
1.4 Computer memory and addresses . . . . . ... ... ... ....
1.5 Computer programming . . . . . . . . . .. . ...
1.6 Floating-point representation . . . . . . . .. .. ... ... ...
1.7 The hexadecimal system . . . . . .. .. ... ... ... ...

General Features of C++

2.1 The main function . . . . . .. .. ... oL
2.2 Grammar and syntax . . . . .. ..ol
2.3 Datatypes . .. .. . .
2.4 Vectors, arrays, and composite data types . . . . . . . ... ...
2.5 System header files . . . . . . . ... Lo
2.6 Standard namespace . . . . . . .. ...
2.7 Compiling in Unix . . .. .. ... ... . ..
2.8 Simplecodes . . . .. ...

Programming in C++4
3.1 Operators . . . . . . . ..
3.2 Vector and matrix initialization . . . . . . . ... ... ... ..
3.3 Control structures . . . . . . . . . ... .
3.4 Receiving from the keyboard and displaying

on the monitor . . . . . . . ... ...
3.5 Mathematical library . . . . . . ... ... oL
3.6 Read from a file and write toafile . . . ... ... ... ... ..
3.7 Formatted input and output . . . . . . .. ...
3.8 Sample algorithms . . . . .. ... ... L 0oL
3.9 Bitwise operators . . . . . . ... Lo
3.10 Preprocessor define and undefine . . . .. .. ... ... .....

10
13
15
19
22

24
24
25
28
34
38
40
41
44



X Contents

4 User-Defined Functions 91
4.1 Functions in the main file . . . . ... ... ... ... ...... 91
4.2 Static variables . . . . . . ... 93
4.3 Functionreturn . . . . . . . .. ... o 95
4.4  Functions in individual files and header files . . . . . . . . . . .. 100
4.5 Functions with scalar arguments . . . . . .. .. ... ... ... 102
4.6 Functions with array arguments . . . . . . .. .. ... ... ... 109
4.7 External variables . . . . . . ... ... .. ... L. 117
4.8 Function overloading . . . . . . . . ... L L oL 119
4.9 Recursivecalling . . . ... ... oo oo 120
4.10 Function templates . . . . . . .. ... oL 121

5 Pointers 127
5.1 Pointers to scalars and characters . . . . . . . ... .. ... ... 127
5.2  Pointers to arrays and strings . . . . ... ..o 134
5.3 Sorting with the STL . . . . . . .. ... ... ... ... ..... 137
5.4 Command line arguments . . . . . .. .. ... ... ... ... 140
5.5 Pointers to functions . . . . . ... ... L. 142
5.6 Pointers to free memory . . . ... ..o 145

6 Classes and Objects 149
6.1 Class objects and functions . . . . . ... ... ... .. ..., 151
6.2 Classinterfaces . . . . . . . . . . . ... e 152
6.3 Class definition . . . . . ... ... .. ... .. ... 153
6.4 Private fields, public fields, and global variables . . . . . . . . .. 159
6.5 The fruit class . . . . . . . . . . . ... . 161
6.6 Friends. . . . . . . . . 163
6.7 Circles and squares . . . . . . . . ... Lo 164
6.8 Algebra on real numbers . . . . ... ..o 167
6.9 Operator overloading . . . . . . ... .. .. ... ... 170
6.10 Pointers to class members . . . . . .. ... L 173
6.11 The class of points inaplane . . . . .. ... ... ... ..... 175
6.12 The class of runners . . . . . . ... ... .. ... ... ..., 178
6.13 Header files and projects . . . . . . . . . . .. ... ... ..... 183
6.14 Inheritance . . . . . . . . . . .. .. ... 185
6.15 Pointers and virtual functions . . . . . . .. ... 189
6.16 Class templates . . . . . . . . ... .o 193

7 Graphics Programming with VOGLE 197
7.1 Compilation . . . . . ... ... 198
7.2 Getting started with VOGLE . . . . . . . . ... ... ... .... 200
7.3 Animation . . . . . .. ... 207
74 Plottingaline. . . . ... ... ... L o 215
7.5 Agraphwithaxes . ... ... ... .. ... ... . ... .. 221

7.6 Graph animation . . . . . . . ... ... 231



Contents

|9 B O Q W »

7.7
7.8

Three-dimensional interactive graph . . . .. . .. .. ... ...
Three-dimensional interactive object drawing . . . . . . .. ...

Graphics Programming with GLUT, GLUI, and GTK+

8.1
8.2
8.3
8.4
8.5

GLUT . . . e
Graphics events . . . . . . . ... Lo
Drop-down menus . . . . . ... ...
GUI programming with GLUIL . . . . ... ... ... ... ....
GUI programming with GTK+ . . . .. ... ... ... ... ..

Using Matlab

9.1
9.2
9.3
9.4
9.5

Invoking MATLAB . . . . . . .. ... ... .. .. ...
The MATLAB engine library . . . . . ... ... ... ... ...
The MATLAB engine functions . . . . . ... ... ... .....
Transferring data to the MATLAB domain . . . . . ... ... ..
Transferring data from MATLAB to the C++ domain . . . . . . .

Unix Primer

Summary of VOGLE Functions

C++/Matlab/Fortran 77 Dictionary

ASCII Code

C++4 Keywords

Matlab Primer

F.1
F.2
F.3
F.A4
F.5
F.6
F.7
F.8

Grammar and syntax . . . . . . ... .00
Precision. . . . . . ..
MATLAB commands . . . . . . . . . . . ...
Elementary examples . . . . . . . . ... ... ...
MATLAB functions . . . . . . . . . . .. ... ... ..
User-defined functions . . . . . . .. .. ... ... .. ......
Numerical methods . . . . . . . ... .. ... .. ... ...
MATLAB graphics . . . . . . . . ... Lo

G The Standard Template Library

Index

X1

252
252
268
279
281
283

287
288
289
290
294
306

314

318

325

337






2 Springer
http://www.springer.com/978-0-387-68992-0

Introduction to C++ Programming and Graphics
Fozrikidis, C.

2007, Xll, 372 p., Hardcover

ISBN: @78-0-387-6B8992-0



