Ian Chivers -

© 2008 AGl-Information Management Consultants
May be used for personal purporses only or by
libraries associated to dandelon.com network

Essential
C# fast




Contents -
- : —
1. OVERVIEW .. .ccciviinrencnncinnncnnnnees ceeeesesscsennnsesstenstnenens 1
1.1 Assumptions 2
12 Whatls Covered 2
13 System Requirements 3
14  C#History 4
1.5 Languages and Standards 5
1.6 Algorithms and Libraries 6
1.7 News Groups 6
1.8 Bibliography 7
2. LANGUAGE CONCEPTS . . . . . . vttt vt e veeenns 9
2.1 Programming Language Developments ..............cooiviiiieiiniiit 10
211 Compilation Style .....eenii i s 10
202 DAtaTYPES ittt e n
213 DYNBMICAITAYS .. oetttiit ittt M
214 Polymorphism ... o e e 1
215 Structured Programming ..........c.ieeiiiiiiiiniiiiiiiieas 12
2.1.6  Stepwise Refinement ... .. o it 12
2.1.7  Information Hidingand Modules ............... ... 12
2.1.8  Pointers and References ..ot 13
219  OperatorOverloading ..., 13
2.1.10 Threads and Multitasking ............. e 13
2111 ExceptionHandling ..............o i 14
2.1.12  Object-Oriented Programming .............coovieiieiiniiiernnne. 14
2.1.12.1 The Approach of Meyer ..........coooiiniiiiiiininan.s 15
21.12.2 The Approach of Rumbaugh, etal. ...................... 16
2.1.13  Development Environments ..............cooviiiiniiiiiiiiiinens 17
2.1.14  Graphical DevelopmentTools ............cooviiveeeriinninnn.... 17
2,115 Software COMPONENES .. ... . .viriiri e eneraaearananen, 18
22 (#Conceptsand Terminology ......oovvveiviviriiriirereiienieiieniienes 19
2 I € T Y 19
P22 I8 R €111 - 1 | £ S 20
2202 Fields ...ooon e 20
2213 Methods ..o 20
2204 Properties . ....iiiiiii e 20
2215 BVONIS ..o 20
2216 INAEXETS ..ot 21




Contents

3.

23

2217  Instance CONSLIUCOIS . ....vvinevneinrerieenrennneannes

2218  Static Constructors. .. ..oooi it i i e

2219  DeStUCIONS ..ottt i

222 Inheritance ..........oiieiiiiiiii it B T P
223 Interfaces .........iiiiiiiiiii i TR
224 Delegates ........iiiii i
225 AHIDUIES oo e
Bibliography . .......ooiii e
2.3.1Booksand Articles ........... et
232 WebAddresses .......oooiiiiiiiii e
2321 Searchengines ..............ociiiiiiiiiiiien,
2322 Ada .o

2323 0 i e

2328 At oo i

2325 i

2326 Eiffel ...

2327 FORTAN .ot e

23.2.8  Microsoft
2329 Modula2
23.2.10 Oberon .
23.211 Pascal ..

AN INTRODUCTION TO PROGRAMMING INC# . ...

3.1
3.2

33

34

INtrodUuction ... .. e
Hello World Using theCansole ............iiiiiiiiiiiiii e
321 usiNG SYSTEM; ..ioi e
322 dassHelloWorld ... ... ..o i
323 {and} oo s
324 staticintMain() ...
3.25  Console.WriteLine("HelloWorld"); .............ocoiiiiiiiiiits
326  retumn0; ... e
0
Hello World Using Developer Studio .............ccooviiiiiiiiiiiiies
33.1  Starting Developer Studio ...
332 CreatingaNewProject .........ocoiiiiiiiiiiiiiiiiiiiiiia
333  Creatingan Empty Project ..........ccooviiiiiiiiiiiniiii
334 AddinganExistingltem ......... ...
335 BuildingtheProject ..........coiiiiiiiiii i
3.3.6 RunningtheProject ...... ...t
337 EditingtheProject ........... .o
Console Application ...........coniiriiiiiii i

21
21
21
21
21
21
22
22
22
26
27
27
27
27
27
27
27
27
27
27
27

29
30
32
32
32
32
32
32
33
33
33
33
35
36
37
39
40
42
42



Cohtents

35 SImpleText /0 oo e 44

36 SimpleNumericl/O ... oo 44

3.7 On-Line Documentation ............c.ooiiiiniiiiiiii i 47

371 ContentsMode .......oiiniii s 49

e 3.7.2  Compiler Error Messages ........ooeoverieneinenrannineinennnes 52
3.8 Key Concepts of C# .. ..ooiee it 53

39 7111121 o 53

4. ARITHMETIC AND EXPRESSIONS ............ 55

4.1 INEOdUCTION ... 56
42 Integral TYpes .. ... e 58
43 Foating Point TYpes ..........oiiiioiiiiii it 60
44  TheDedimal TYpe . ..oooniiiiiiit e i 62
45 Math MemMbers .. ... e 63
451  Public Static (Shared) Fields ................. ..o, 63

452  Public Static (Shared) Methods ... 63

453  PublicInstance Methods ..........cooiiiiiiiiiiiiieie it 64

454  Protected Instance Methods ............... . il 64

I 111 (¢ 65
47  Simpleand Aliased TYPES . ...ttt 69
48  Integer Arthmetic ........oouniii i s 70
481 IntegerOverflow ..........ooi oo 70

482  Evaluating Simple EXpressions .............cocevinviienniinnnnnes 72

483  Evaluating Expressions Using Increment Operators ................. 73

484  Evaluating Expressions Using Integer Division and Remainder ....... 73

485 VariationonaTheme ....... ...t 74

49  Floating Point Arithmetic .......... ..., 75
49.1  Simple Single and Double Precision Example ...................... 75

49.2  Comparing Calculations ..........coooiiiviiiiiiiii 75

4921 Using Variables of Typefloat ........................... 76

49.2.2  Using Variables of Typedouble ..................cc...t 77

493  ExpressionEquivalence .......... ... i 78

494  Trigonometric Evaluation .......... .. .. ..o il 79

495 Base CONVEISION ......vveereiieie it iie e eenneeaaen 82

496 OverflowandUnderflow ........... ... 82

49.7  Using an Uninitialised Variable .................................. 83

410  FormattingNumbers...........oooi i 84
411 ESCAPe SEQUENCES ...ttt ettt ittt e e 85
02 LIterals oot e 85
413  Arithmeticin Otherlanguages .......... ... 86
414 SUMMAIY Lo s 86




© . Contents

415 Bibliography ..........iiiiiiii 87
416 Problems ... s 87

SOME MORE ONDATATYPES................ 89

5.1 Booleans ...t 90
52  Charactersand StHNGS . ......covnniieiiriiii i 90
521 ThecharDataType ......oovrimirriiii i 92
522 Arraysof Characters ..........ooiiiiiiiii i 92
523 Initialization and Object Assighment ....................coll 93
524  Accessing Array Elements ...... ... ...l 94
53  Valueand Reference Types .........ccciiiiiiiiiiiiiiiiiiiiiiiiiine, 94
54 EnUMTYPES ..ot e 95
541 DaysoftheWeekExample ...........ccoiiiiiiiiiiiiiiiii 95
542 ColoursExample .......... ... 96
55 Other TYPeS oottt it s 97
551 S TYPES vt s 97
552 CassTYPeS o ovuiirit i s 97
553 ObjectTYPeS . oot 97
554 Ay TYPeS .o e e 98
56  CHKeywords .........oiiiiiiiiii 98
57 COMMENTS ...ttt s 98
5.8  SUMMAIY o enititi ittt 100-
59  Problem ... 100
STRINGS C ot ettt s e es. 101
6.1 Basic String Manipulation ......... .. 102
6.2  Concatenating and Splitting Strings ... 103
6.3  Using the Length Property and IndexOf Method ...................oont. 105
64  String Constructors, Fields, Methods, Operators and Properties .............. 106
65  Problems ... ... 106
7.1 Introduction ....... ... 108
7.2 One-dimensional AITays .........coooreiriiiiiiiiiiiiiiii e 108
721 UsingaforStatement ......... ..ot 108
7.22  Usingaforeach Statement ...............oooieiiiiiiiiiniii. 110
7.3 Amaylnitialization ........ ... 110
7.4 Simple Two-dimensional Arrays ...........covviiiiiiiin i m
75 Arrays Of AITAYS ...ttt e e 113
7.6 RAGGEd AITayS oottt s 114

S VUL S




Contents

7.7  Listof AmayMembers ... ... 115
7.7.1  Public Static (Shared) Methods ..........ccoeviiiieiviiiiiiiin.., 115
7.7.2  Publicinstance Properties ...........cccoiiiiiiiiiiiiiiiiii 115
7.7.3  PublicinstanceMethods ............cooeiiiiiiiiiii 116
7.74  Protected Instance CONStIUCIONS . ......veereeriinneeninnernnnans 116
7.7.5  Protected Instance Methods ...........c.oooeiiiiiiii, 116
78 SUMMAIY .ottt ettt e e, 17
79 Problems ... 117
8. CONTROL STRUCTURES ..... O I ¢ ]
8.1 Statement End Points and Reachability ....................coooeiiiL, 120
82  Typesof Statements ...........o..iiiviiiiiiie s 121
8.2.1 Labeled Statements ............cciiiiieiiiiiiiii i 121
822  Declaration Statements .............oeieiiiiiiiireiiiiiiiaaa, 121
823 Embedded Statements .............ciiiiiiiiiiii it 122
8231 BIOCKS ..ot e 122
8232 EmptyStatements ..o, 122
8233  Expression Statements ................oieiiiiiiiiia.. 122
8234 Checked and Unchecked Statements .................... 123
8235 LockStatements ..........ceviiiiiiiiiiia i, 123
8.23.6 UsingStatements ..........c.coovviriieineireiieaninn.. 123
83 Selection Statements .............ciiiiiiiiiiiii e 124
831 HfStatement ... e e 124
832 SwitchStatement ... ... . i e 125
84 [teration Statements .........c.ieiuniiiiire i 130
841 WhileStatement .........coiiiiiiiiiiiii i e 130
842  DOSEAtEMENt ....evueiiireir e e e e, 131
843  FOrStatement .......eiiireiii i i 133 !
844 ForeachStatement ...........oiiiiviiiiiiiiiiii i, 134 !
85  Jump Statements ........ ... i e 135 {
851  Break Statement ...........iiiiiii e i s 135 f
852 ContinueStatement ..............cceeriiiiiiiiiiiiiiiiaeaiian, 136 }
853  GOtOStatemMENt ... ...t e 136 x
854  Return STatement ..........cooiviireireiiii it 136 :
855 Exampleof JumpStatements .............cooiiiiiiiiiiiiiiaa., 137 .
86  Exception Handling Using Try, Catch Throw . ..................coiiiai. 138 :
87 UMMM oot 139
88  Bibliography .......... 139 .i

89 RIS L e 139




Ao

.Contents
P = T
................................................ 144 b
................................................ 145 X
dass L 146 f
M o 7P
PUL et e 148 :
andlbine ... ... 149 f
StreamWriter with Hard-coded File Names ......... 150
BSRIVEL v 151 :
ymaTextFile ..ot 152
1 153
................................................ 154
................................................ 155
.................................................. 157 -
.................................................. 62 .
Y e 63 |
Fields ..o 163 |
Methods .........oovveeeeeeiiieeee e 164 |
OPHOMS . ee ittt et et e 164 f
fimeBehaviour ..................coiiin. 164 |
AVIOUF et 165 [
HONIS ettt 166 [,
Time Behaviour ..........c.covveneerininiineninanen. 166 |
MWVIOUE ettt et 167 [
VExeeption ... 167 |
.................................................... 168 |
e e e, 169
..................................................... 170f
................................................... mnp
thot ... e 1724
Variables ... 173
Suspend and Resume ...........oiiiiiiiiiiiiiiiaans 175
...................................................... 176
...................................................... 179
E D 179;
....................................................... 1874
....................................................... 18g“'
;




R

.Contents

9. INPUTANDOUTPUT .. .......... .. ceesess.. 143
9.1 INtrodUCION ... oo e 144
9.2 Using the Console Class ........cooiiiiiiriiiiriiin i 145
9.3 Usingthe StreamReader Class ..., 146
94  Specifyingthe File Location ......... ...t 147
9.5 Reading from Standard Input ... ... e 148
9.6 Reading from the Command Line .............cccoviiiiiiiiieniiiiniennnn, 149
9.7 Using StreamReader and StreamWriter with Hard-coded File Names ......... 150
9.8 Reading a File fromaWeb Server ............covviiiiiii 151
9.9  Reading Tabular DatafromaTextFile .................coooiviiiiinaan. 152
9.10  TheSystem.Console Class ..............cooviiiiiiiriiii s 153
9.11  TheStreamReader Class ..........oiiiiiiviiiiiiii i erinnaene 154
9.12  TheSystem.lO.FileClass ...ttt 155
913 Problems ... . e 157
10. EXCEPTIONS ... ..ttt ettt ensiaesrssassss 161
101 Introduction ... 162
10.2  The Exception Hierarchy ...... ..ottt 163
10.2.1 Single PublicFields ............iiiiiiiiiiiii i 163

10.2.2 Single PublicMethods ........ ...ttt 164

10.3  Integer Arithmetic Exceptions .......... ..., 164
10.3.1 Default RunTime Behaviour ...........ccooviiiiiiinneeninnnn.sd . 164

10.3.2 Checked Behaviour ......... ... i 165

104 Floating Point EXCEPLioNS ... ...oooiiiiiiiii e i 166
10.4.1 Default Run Time Behaviour ............cooivieiiiiiinn, 166

10.4.2 Checked Behaviour ....... ... iiiiiiiiiiiiiii e 167

1043 ThrowinganException ............ccoiiiiiiiiiiiiiriiiiiean 167

10,5 SUMIMAIY ittt ettt e e et et ie et eae e e e eeanes 168
11. THREADS .. ... ¢t eteaeennas ciereeeiee. 169
111 Introduction ..o e 170
11.2 BasicThread SYntax .......ocovniiniiiniiiiie it eans m
113  Usingthe SleepMethod ...........c.eumiiiiiiiiiiiiiiiiiie 172
11.4  Threads and Static Variables .............. ... ..o 173
11.5  Threads with Start, Suspend and Resume ...........cooviviiiveiennnnennn. 175
116 Thread Priority ......ooorniri i i e e 176
117 Thread States ...vvvnerrner et et e e eanns 179
11.8  Microsoft Examples ..........oooiii i 179
119 Bibliography ........cooomniiii 182
1110 Problems ..o 183



Contents

12. S/'{RUCTS............ ............. eees.. 185 :
1221 IDtroduction ......oeoie e e 186 :
122 BasicSYNtax .....oooiiii 186 N
123 Simple Example ..o i e e 187 ,
13. CLASSES . .. .. ittt ittt ittt nsenseseens 189 B
131 BasicClass SYNEAX ... .vetvtt ettt 190 ’
132 EXamples ..o 191 (
13.2.1 Greatest Common Divider ..., 191 :
1322 RECUISION ..ttt e 192 ’
13.2.3 Checked Arithmetic ... ...t 193
13.24 UsingTryandQatch .....ooenii 194
1325 Date Cass .....ooerriiii it 196
1326 Arraysof Dates ..........cooiiiiiiii e 197
13.2.7 Inheritance: Virtual Date Base Class .............c.ccoiiiiiinnn.. 198
133 Passing Parameters .............ooi i 201 )
13.4  Instance and StaticMembers ... .. .. i 202 .
1341 Compiler Ermor CS0120 .. .oeeeii e 205 ;
1342 Compiler EITOr CS0176  ...veev e eeee e 206
135 Additional Syntax .......... i 207
13.6  Bibliography ......... 208
14. THE SYSTEM.COLLECTIONS NAMESPACE ....... 209 ;
141 INtrodUCtion . ..o.eiin e e 210 i
142 UsingtheHashtable Class ..., N ,
143 Usingthe SortedList Class .............ooiiiiiiiiiiiiiiii s 214
144 ASpellingChecker......... ... 216
145 SUMMATY ottt e e et e e 219
146 Bibliography ......viriniiiii i 219 R
15. OPERATOR OVERLOADING......... ceeeseses 221
151 ComplexNumbers. .. ... ... 222 -
15.2  Complex Arithmeticin Other Languages. .........ccoovvverniiinirieenneenn. 222
153 Complex Numbers Using the Float Data Type...................coooooint. 223
154  Complex Numbers Using the Double Data Type...........oovviveeeieie.n. 226
15.5  Complex Arithmetic Using Implicit Type Conversions..............c....ee... 227
156  Complex Arithmetic Using Explicit Type Conversions ...........c.ocovvvven... 229
157 Arrays of Complex Numbers. . ... .. ..ottt 231

158 SUMMANY. ... oo 232




Contents

1 6/:

17.

18.

AN INTRODUCTION TO WINDOWS PROGRAMMING
161 IntrodUction ... i e
162 The NetIDE ... .. o
16.2.1 Other Languages and the .Net Environment .......................
16.2.2  Visual Development ....... ..ot
16.3  Buttons and Event Handling Using a MessageBox Control ...................
16.3.1 Getting Help when Writing Programs ....................oo0eies
16.3.2 RunningtheProgram ............ccooiiiiiiiiiiiiiii i
164  Usinga TextBox to Accept Usertnput ...,
16.5  Using a RichTextBox to Display Program Output ....................ooo.t.
16.6  Using a PictureBox to Displayanimage ..................coooieiiiiiis,
16.7  Selecting a File with the OpenFileDialog Control ......................oo0
16.8  Textand GraphicsUsingGDI+ ...
16.8.1  GDH Lo e e e
16.8.2 Creating Graphical ImageswithGDI+ ............................
16.8.3 RenderingwithGDIH+- ... . ... o i
16.8.4 Coordinate SYSteMS .. ......cveieesier i i e
16.8.5 TheOnPaintMethod ........... ...
16.8.6 Graphics Objects ......... ...
16.8.7 Simple Example Using the Drawline Method ......................
16.8.8  Default Coordinate System: Plotting Sines and Cosines ..............
16.8.9 Alternate Coordinate System: Plotting Sines and Cosines ............
16.8.10 Simple TextExample ...
16.9  Converting a Console to a Windows Application ...........................
16.10 Bibliography .....c.oiiiiii
ADDITIONAL LANGUAGE FEATURES ...........
17.1  Eventsand EventHandling ........... ..o
172 IMterfaces o oo
173 AbULES oo e
174 Delegates ......ooorniiinii i e
17.5  Windows-based Programming .............ooiviiiiiiiniiiineininaaan.
176 NAMESPACES ... trteetetrettettet ettt aeeaeeeanas
17.7  Assembliesand Versioning ........... ...
17.8  Bibliography .......cooiiii
WHERE NEXT?..........
18.1  Online Documentation ..............oiiiiiiiiiiriiiineriireiianannn.
182 EXAMPlES ... e
183 Tutorials ..o e
184 WIizards ..ot e

233
234
234
235
235
245
248
251
256
258
260
261
264
264
265
266
267
267
267
268
271
275
277
279
283

285
286
287
287
287
288
289
289
290

I ——




Contents

£ LT Y TV = 293 .
’ 186 BOOKS uvvinrie ettt ettt ettt e e e e 293
187 MICroSOft . ..o e 293 .
188 SOUICECOBR ... evvneee et ettt 293 )
189 €OA . .vveirn ettt e 293 g
APPENDIX A ;
Default Coordinate System Example in C++ . ......... ce.. 294

INDEX . .ot ittt s e vsecsasossensassssensss 297
¥
4
i
A

E
"
M




