Contents

Partl Introduction
1 How to Work with This Book

2 Documentation of Languages and Programs

2.1 SyntaxDiagrams ........................
2.2 Unified Modelling Language (UML). ........
2.2.1 The Use Case Diagram .............
2.2.2 The Activity Diagram ..............
223 TheClass Diagram.................

3 Taxonomy Levels

Part I Basics
4 The Language

4.1 TheFirstProgram .......................
42 AFewMoreTips..........coovvvvnn.n.
5 Variables
5.1 VariableTypes ..................c.c....
52 TypeConversion ............c.ooveuun...
53 Enumerations................coeveununnn.
5.4 Advanced: const, external and static.........
541 const........oiiiiiiiiiiiii.,
542 external..........................
543 statiC. ...t
5.5 Advanced: An Introduction to Number Systems
5.5.1 Addition and Multiplication. . ........
5.52 Subtraction.......................
5.5.3 Hexadecimal Numbers..............
EXerCiSeS . .ot e ittt it e i i

Bibliografische Informationen
https://d-nb.info/1260059553

——


https://d-nb.info/1260059553

Contents

Branches 55
6.1 Operators for Comparisons and Logical Operations . .. ............... 55
6.2 If-SIQIEMENES. ...\ oottt e e e 57
6.3 SWItCh-case SIateMents. . . ........uueue ittt 60
BXi OIS . v o vttt et e 64
Loops 67
7.1 do-while loops . ......... ..o 68
T2 WhIle-100psS. . . ..o 70
T3 Jor-loops. .......... . 73
7.4 continueand break. ........... .. ... i 75
3 (o3 1] 77
Arrays 81
Bl SHIINgS oot 84
8.2 Multidimensional Arrays . ... ..........uuiniiiiniinnnnnnnennn, 86
8.3 Multidimensional Arrays with Strings. ............................ 88
BXOICISeS . . o vttt ittt e 90
Functions 95
9.1 Overloading Functions. . ...........coiiiiiniiiin i, 99
9.2 Function Prototypes. ..........ovviiiiniiiiiiiiinenennn.. 100
9.3 References and Arrays as Function Parameters...................... 102
9.3.1 ArraysasParameters..............ccooi i, 104

9.4 Advanced: Pre-assigned Function Parameters....................... 106
9.5 Advanced: Variadic Functions . . . .............iviiiiiininnnn.. 107
9.6 Advanced:RecursiveCalls ............c.cciviiiniiiinininnnn.. 109
9.7 Advanced: StatiC. ... ..ot e 112
25 (o3 1P 114
Classes and Structures 119
10.1 Constructors and Destructors. .. ......vvt i 124
10.2 Member Functions. . ..ot in ittt it it i i e 129
103 OPErators . .o oottt et et e e e 134
10.4 Inheritance and Polymorphism ............ .. ... ... ... ... 142
10.5 Advanced: Abstract Classes. .. ......oivtiin it it 150
10.6  Advanced: StrUCIUIES . . . oottt ittt ettt 152
10.7 Advanced: constand Static .. ...t 153
10.7.1  ConSt. ..o 153

1072 SEALIC. o v o e et e 154

B OIS . v o ittt et e 157
Pointer 163
11,1 Type Conversion ...........cuuiiiunneinneeninennneennnennnns 169

L1.2  COMSE. oot e 170



Xl

Contents
J 0 TN P
11.4 Pointer Arithmetic .. ...ttt ittt i it i eeennnns
11.5 Advanced: Multidimensional Arrays. ......... ...,
11.5.1 Variant 1: Pointer tOAITays . . . . ... ovvnnvnnenennenn..
11.5.2 Variant 2: Pointerto Pointer. .. .............. ... ...,
11.5.3 Variant 3: Virtual Dimensions . . ..............ccvvvuvnen..
11.6 Advanced: malloc, realloc, free and memcpy ......................
117 FUNCHIONS . . vttt ettt ittt et et ittt it et et enenenes
11.7.1 CallbyPointer.........ccovivirviinineennninnennn.
11.7.2 FunctionPointer. .. ...t iiininnnnnnn
R T O T T
11.8.1 Polymorphism ........ ...ttt
1182 Operators .. .....covvevin et inenennns
11.9 Advanced: Unions .. ...ovvt it it en i i en e
5SS (o) 11

PartIII Problems

12 Electrocardiography

12.1
12.2

12.3

124

Solutions

References

Planning the Software Architecture
Loading the ECG Data..........

12.2.1 Description of the MITFormat . .........................
12.2.2 Extension of the Software Architecture....................
12.2.3 Implementation of the Loading Function ..................

DataAnalysis.................

..............................

12.3.1 Extension of the Software Architecture....................
12.3.2 Implementation of the Fast Fourier Transformation . . ........

Exporting the Results. ..........

12.4.1 Extension of the Software Architecture....................
12.4.2 Implementation of the Export Function. ...................

12.4.3 Presentation of the Results

172
174
177
177
180
183
185
189
190
191
194
195
200
207
209

215
216
223
224
227
230
253
255
257
265
266
266
272

275

325



