Table of Contents

Chapter 1
Analysis . . . ...,

Karen Bolinger, M. Lawrence Glasser, Rob Gross, and
Neil J. A. Sloane
Chapter 2
Algebra . . ...,

Patrick J. Driscoll, Rob Gross, John Michaels, Roger B.
Nelsen, and Brad Wilson

Chapter 3

Discrete Mathematics . . . . . . ... .. ... .. ... ... .. .. ...
Jeff Goldberg, Melvin Hausner, Joseph J. Rushanan, Les
Servi, and Cole Smith

Chapter 4

Geometry . . . .. .. ... ...
George W. Hart, Silvio Levy, and Ray McLenaghan

Chapter 5

Continuous Mathematics . . . . . . .. ... ... ... ... .. .. . ...
Ray McLenaghan and Catherine Roberts

Chapter 6

Special Functions . . . . .. ... ..
Nico M. Temme and Ahmed I. Zayed

Chapter 7
Probability and Statistics . . . . . .. ... ... L L

Michael Mascagni, William C. Rinaman, Mike Sousa, and
Michael T. Strauss

Chapter 8
ScientificComputing . . . . . . ... ... ...

Gary Stanek

Chapter 9

Financial Analysis . . . . ... .. .. ... ... ... ... ... .. ...
Daniel Zwillinger

Chapter 10

Miscellaneous . . . . . .. ... ... ...
Rob Gross, Victor J. Katz, and Michael T. Strauss




Table of Contents

Chapter 1

Analysis . . . ... ... 1
L1 Constants . .. ...............0.uuuiinininini.. 3
12 Specialnumbers . . . ... ... ... .. ...... .. . 10
13  Seriesandproducts . ........................ 31
14 Fourierseries . .. .. ........... ... ... .. .. 48
1.5 Complexanalysis . .. ....................... 53
1.6 Intervalanmalysis . . ................... . 65
17 Realanalysis. . ... ...................... .. 66
1.8  Generalized functions . . . .. ... ... .. ...... ... .. 76

Chapter 2

Algebra . . . . ... 79
21  Proofswithoutwords . .. ... ... . ... ........... 81
22 Elementaryalgebra . ... ..................... 83
23 Polynomials . .. .............. .. .. . ... ... . 89
24 Numbertheory. .. ......................... 93
25 Vectoralgebra . . ... ............ ... ... ... .. 131
2.6 Linearand matrixalgebra . . . . . ... ... ... ........ 137
2.7 Abstractalgebra . . ... ... ... 160

Chapter 3

Discrete Mathematics . . . . ... ... ... ... .. ... ... .. ... 197
31 Symboliclogic. . . . ... ... ... 199
32 Settheory . .. ... ... .. ..., 202
33 Combinatorics . . . . . ... ... ... .. 206
34 Graphs . . . ... 219
3.5 Combinatorial designtheory . .. ... .............. 241
3.6 Communicationtheory . ...................... 253
3.7 Differenceequations . . . ... ... .. ... ... ... ... .. 265
3.8  Discrete dynamical systems andchaos . . . .. .......... 272
39 Gametheory . . ... ... ... ... ... 274
3.10 Operationsresearch . . . ... ... ... ... .......... 280

Chapter 4

Geometry . . . ... ... 297
41 Coordinate systemsintheplane . . . . . ... ... ........ 299
4.2  Plane symmetries orisometries . . . .. ... ... ........ 305
4.3  Other transformations of theplane . . . . . ... ... ...... 312
44 Lines. .. ... ... ... 314



45 Polygons. . .. ... ... ... 317
46 Conmics . ... .. ... ... 325
4.7  Specialplanecurves . . . . ... ... ... ... ... ... ... 336
4.8  Coordinate systemsinspace . . .. ... ............. 345
4.9  Space symmetries orisometries . . . . .. ... ... ....... 348
4.10 Other transformations of space . . . . .. ... .......... 352
4.11 Direction angles and direction cosines . . . . ... ........ 353
412 Planes . . ... ... ... ... 354
413 Linesinspace . . ... ... ... .. ..., 355
414 Polyhedra . . ... ... ... .. .. . ... ... .. ... 357
415 Cylinders . ... ... ... .. ... . ... 361
416 Comes . ............... ... . 361
4.17  Surfaces of revolution: thetorus . . . . . .. ... ........ 363
418 Quadrics . . . . .. ... 364
4.19 Spherical geometry & trigonometry . . . . . .. ... ....... 368
4.20 Differential geometry . . . . . ... ... ... ... ... ... 373
421 Angleconversion . .. ............. .. ... ... 381
4.22 Knotsuptoeightcrossings . . ... ................ 382

Chapter 5

Continuous Mathematics . . . . . . .. ... ... .. ... .. ... ... 383
5.1  Differentialcalculus . . . . ... ... ... ... L. 385
5.2 Differentialforms . . ... ... .. ... ... ... ...... 395
53 Imtegration . . . ... ... ... .. ... ..., 398
5.4  Table of indefiniteintegrals . . . . ... .. ............ 412
$.5 Tableof definiteintegrals . . . ... ... ............. 448
5.6  Ordinary differential equations . . . ... ............. 456
5.7  Partial differential equations . . . . . . . ... ........... 468
58 Eigenvalues . .. .......... ... .. ... .. ... ... 477
5.9 Imtegralequations . ......................... 478
510 Tensoranalysis . ... ............. ... ....... 482
5.11 Orthogonal coordinate systems . . . . . .. ... ......... 492
512 Controltheory . . . . . ... ... .. .. .. ... 497

Chapter 6

Special Functions . . . . . . ... ... ... L 499
6.1  Trigonometric or circular functions . . . .. ............ 503
6.2  Circular functions and planar triangles . . . . ... ........ 512
6.3 Inversecircular functions . . .................... 518
6.4  Ceiling and floor functions . . . . ... ... ........... 520
6.5 Exponmential function . .. ..................... 520
6.6  Logarithmic functions . . . . .. ... ............... 522
6.7  Hyperbolic functions . . ... ................... 523
6.8  Inverse hyperbolic functions . . . ... .............. 527
6.9  Gudermannian function . . .. ... ................ 530
6.10 Orthogonal polynomials . . . . . ... .............., 532



(#7611 Gammafunction. .. ... ... ......... ... ..0.... 540
© 6,12 Betafunction . ... ........ ... ... .. ..., 544
6.13 Emorfunctions. . . .. ... ... ... ... ... ... ..., 545
© 614 Fresnelintegrals . . . . ... .................... 547
" '6.15 Sine, cosine, and exponential integrals . . .. .. ......... 549
s 616 Polylogarithms. . . . .. ........ .. ... ... ... .. 551
-. 6,17 Hypergeometric functions . . . . ... .......... S 552
6.18 Legendrefunctions ... ...................... 554
6.19 Besselfunctions . . . . ... .................... 559
iv.6.20 Ellipticintegrals . . . . .. .. .. ... ... ... ... 568
6.21 Jacobianellipticfunctions . . . . ... ............... 572
6.22 Clebsch—-Gordan coefficients . . . .. ............... 574
6.23 Integral transforms: Preliminaries . . . . . .. .. ... ... ... 576
6.24 Fouriertransform . ... .. ... ... ... ... .. ... 576
6.25 Discrete Fourier transform (DFT) . . . . ... ... .. ...... 582
6.26 Fast Fourier transform (FFT) . . . .. ... ... .. ....... 584
6.27 Multidimensional Fourier transform . . . . ... ... ... ... 585
6.28 Laplacetransform . . . ... ... ... .............. 585
6.29 Hankeltransform . ... ...................... 589
6.30 Hartleytransform . . ... ... ... ............... 591
6.31 Hilberttransform . . ... .. ... .. ... ... .. ..... . 591
632 Z-Transform. . .. ... ... ... .. i 594
633 Tablesoftransforms . . . ... ................... 599
Chapter 7
Probability and Statistics . . . . . .. ... ... L L oL 615
7.1  Probabilitytheory . . .. ... ... ... ... . ... .. ... 617
7.2  Classical probability problems . . . . ... ... ......... 627
7.3  Probability distributions . . . . .. ... ... .. ... ... 630
74 Queuingtheory . .. ........ ... .. ... ... ... 637
75 Markovchains . . .. .. ... ... ... e, 640
7.6 Random number generation . . . .. ... .. ... ........ 644
7.7  Control charts and reliability . . .................. 650
7.8 Risk analysis and decisionrules . . . . ... ... ......... 656
79 Statistics . . . ... ... e e 658
7.10 Confidenceintervals . . . . . . .. ... ... ........... 666
7.11 Testsofhypotheses . .. ... ......... ... ....... 669
7.12 Linearregression . . .. .. .. ... .. ... ... 682
7.13 Analysis of variance (ANOVA) . . . .. ... ... ........ 686
7.4 Probabilitytables . . ... ....... ... .. ... ..., 695
7.5 Signalprocessing . . . . . .. ... 718
Chapter 8
Scientific Computing . . . . . . . .. ... L o oL 727
8.1 Basic numerical analysis . . .. ... ............... 728
82 Numerical linearalgebra . . . ... ... ... .......... 740




8.3  Numerical integration and differentiation . . . . . . ... ... .. 750

8.4  Programming techniques . . . .. ... .. ... ......... 177
Chapter 9
Financial Analysis . . . . . . . . . .. ... ... e 779
9.1  Financialformulae. . . . . . . ... ... . Lo 779
9.2 Financialtables . . ... ...................... 783
Chapter 10
Miscellaneous . . . . . . . . . . L. e 791
101 Units . . . . . L . e e e e e 792
10.2 Interpretations of powersof 10 . . . . . . .. ... ... ... .. 798
10.3 Calendar computations . . . . . .. ... ... ... 799
10.4 AMSclassificationscheme . . . . ... ... ... ... ..... 801
10.5 Fieldsmedals ... ... ... ................... 802
10.6 Greekalphabet. . . . . ... ... ... .. oL, 803
10,7 Computerlanguages . . . . . . . . . . ...t . 803
10.8 Professional mathematical organizations . . . . ... ... . ... 804
10.9 Electronic mathematical resources . . . . . ... ... ...... 807
10.10 Biographies of mathematicians . . . . . ... ... ... ... .. 810
Listofreferences . . . . . . . . . . . ... ... ... .. .. 817
Listoffigures . . . . . . . . . . . . ... 821
Listofnotation . . . . . . . . . . .. . ... ... ... 823



