Contents

1 Fractal EXampPles. e 1
11 The Triadic Cantor D USt.....cccoiiiiiiiiieiiecie e 1
1.2 The Sierpidski GasKel......ccoumiriiiiiiirireseree e, 7
1.3 A SPACe OF STIINQS..ciiiiiiiiieiie e 11
14 TUurtle GraphiCsS. e 14
1.5 Sets Defined ReCUISIVEIY ......ccooooiiiiiiiiie e 18
1.6 NUMDEr SYSTEM it 31
1.7 FREMATIKS oottt 35
2 MELrC TOPOIOGY i e 41
2.1 MELIIC SPACE...ciiiiiicie et 41
2.2 MEINIC STIUCTUIES..uiiieiieiieie e 43
2.3 Separable and CompPactSPaACES.......ccovririeiieiiee e 57
2.4 UNITOrmM CONVEIGENCE...uiiiiieiieitieiiiesiee e see e snae e 65
2.5 The Hausdorff M etriC. ... 71
2.6 MELriCS TOr STINQS. .o 75
2.7 NREMATKS oottt sttt ne e 81
3 Topological DIMENSION ... 85
3.1  Zero-Dimensional SPacCes.....cccccceiieiieiieiieiee e 85
3.2 Covering DIMENSION ....ccoiiiiiiiiiieie e a1
3.3 *Two-Dimensional Euclidean Space.......ccccvvieiiiniinniniiiesiinnnnns 99
3.4 INAUCEIVE DIMENSION....ciiiiiiiiiiieieeee s 104
3D T REMATIKS ittt s 113
4 Self-SIMITAarity .o 117
4.1 RALIO LISTS oviiieiiiiiiiiiiie e e 117
4.2 StriNg MOEIS......coieiiee e 122
4.3 Graph Self-Similarity.......ccccccoiiiiiiiiii e, 125

4.4

R BIMAIKS ettt ———— 133



Contents XV

5 MEASUIE TNROTY oo 137
5.1 LebeSgUE MEASUIE.....ccccceeiieiieciie st eie et te e ste et te e nneas 137
5.2 Method | .o 146
5.3 Two-Dimensional Lebesgue Measure.......cccocvveririieienenieneseens 152
54 MEetric OULEr MEASUIE......cueiiieiieeie ettt 155
5.5 Measures for STringS ..o 159
5.6 FREMAIKS...ooiiiii e 162
6  Fractal DimenSioN .. e 165
6.1 HauSAOrff MEASUIE.......cceeiie e 165
6.2 PaCKING M EASUIE....cceeiiieiieciieeie e ste et ne s 169
6.3 EXaMPIES...oii 177
6.4 Self-SIMIArItY.....ccoooiiiiiiie s 185
6.5 The Open Set Condition ........cccevvieiiie i 190
6.6 Graph Self-SImilarity ..o 199
6.7 Graph Open Set CoNditioN.....ccccoveeiiiiiiiiiee e 205
6.8 *Other Fractal DIMeNSIONS .......cccoccvviieiiiiieiieseesee e 210
6.9 FREMAIKS. ..ot 216
7 AddItIONAl T OPICS it 225
7.1 *DeCONSIIUCTION.....iiiiiiictee e 225
7.2 *Self-AFfINE SEIS...cuiiiicieci e 229
7.3 *Self-Conformal.........cccoocviieiiiii e 234
7.4 *A MuUltifractal.......cocooiiiiii e 238
7.5 FA Superfractal......c. i 242
A I R =T 111 U SR 247
AP PENAIX ittt b 251
BT LT PO PRPT PSR 251
AN ) =Y 1 o 1 SR 254
E XM PIES s 255
T Lo 1 o o OSSR 255
R EC] =T €] A Lo] = S 257

Index 261



