2 MATHEMATICAL CONSTANTS

TABLE 1. 1. MATHEMATICAL CONSTANTS

n(prime) Vn
2 1. 4142 13562 37309 50488 1012 3.1622 77660 16837 93320
3 1.7320 50807 56887 72935 1014 2. 1544 34690 03188 37219
5 2.2360 67977 49978 96964 10/ 1. 7782 79410 03892 28012
7 2. 6457 51311 06459 05905 101/ 1. 5848 03192 46111 34853
11 3.3166 24790 35539 98491 10013 4. 6415 88833 61277 88924 *
13 3.6055 51275 46398 92031 1001/ 2. 5118 86431 50958 01112
17 4, 1231 05625 61766 05498 100014 5.6234 13251 90349 08040
19 4. 3588 98943 54067 35522 10001/ 3.9810 71705 53497 25077 *
23 4. 7958 31523 31271 95416 217 1. 2599 21049 89487 31648
29 5.3851 64807 13450 40313 313 1. 4422 49570 30740 83823
31 5. 5677 64362 83002 19221 o4 1. 1892 07115 00272 10667
37 6. 0827 62530 20821 96890 34 1. 3160 74012 95249 24608 *
41 6. 4031 24237 43284 86865 27172 (— 1) 7.0710 67811 86547 52440
ig g,gggg giggé 28%82 gggig 3-12 (— 1) 5.7735 02691 89625 76451
. 5712 (—~ 1) 4.4721 35954
53 7.2801 09889 28051 82711 ¢ ) 99957 93928
59 7.6811 45747 86860 81758
61 7. 8102 49675 90665 43941 e* 2 4.8104 77380 96535 16555
67 8. 1853 52771 87244 99700 e 2.1932 80050 73801 54566
71 8 4261 49773 17635 86306 e*? (— 1) 2.0787 95763 50761 90855
73 8. 5440 03745 31753 11679 e~*% (— 1) 4. 5593 81277 65996 23677
79 8. 8881 94417 31558 88501 e 1. 6487 21270 70012 81468
83 9.1104 33579 14420 _ 88819 ¢4 (— 1) 6.0653 06597 12633 42360
89 9. 4339 81132 05660 38113 el 1. 3956 12425 08608 95286
97 0. 8488 57801 79610 47217 e'®  (— 1) 7.1653 13105 73789 25043
n e n e "
1 2.7182 81828 45904 52353 60287 1 (— 1) 3.6787 04411 71442 32159 55288 "
2 7.3800 56098 93065 02272 30427 2 (— 1) 1.3533 52832 36612 69189 39995
3 (1) 2.0085 53692 31876 67740 92853 3 (— 2) 4.9787 06836 78639 42979 34242
4 ( 1) 5.4598 15003 31442 39078 11026 4 (— 2) 1.8315 63888 87341 80293 71802
5 ( 2) 1.4841 31591 02576 60342 11156 5 (— 3) 6.7379 46999 08546 70966 36048
6 ( 2) 4.0342 87934 92735 12260 83872 6 (— 3) 2.4787 52176 66635 84230 45167
7 ( 3) 1.0966 33158 42845 85992 63720 7 (— 4) 0.1188 19655 54516 20800 31361
8 ( 3) 2.9809 57987 04172 82747 43592 8 (— 4) 3.3546 26279 02511 83882 13891
9 ( 3) 81030 83927 57538 40077 09997 9 (— 4) 1.2340 98040 86679 54949 76367
10 ( 4) 2.2026 46579 48067 16516 95790 10 (— 5) 45399 92976 24848 51535 59152
n env n e—nr
1 (1) 2.3140 69263 27792 69006 1 (— 2) 43213 91826 37722 49774
2 ( 2) 5.3540 16555 24764 73650 2 (— 3) 1.8674 42731 70798 88144
3 ( 4) 1.2391 64780 79166 97482 3 (— 5) 80699 51757 03045 909239
4 ( 5) 2.8675 13131 36653 29975 4 (— 6) 3.4873 42356 20899 54918
5 ( 6) 6.6356 23999 34113 42333 5 (— 7) 1.5070 17275 39006 46107
6 ( 8) 15355 20353 95446 69392 6 (— 9) 6.5124 12136 07990 07282
7 ( 9) 3.5533 21280 84704 43597 7 (—10) 2. 8142 68457 48555 27211
8 (10) 8 2226 31558 55949 095275 8 (—11}) 1. 2161 55670 94093 08397
9 (12) 1.9027 73895 29216 12917 9 (—13) 5.2554 85176 00644 85552
10 (13) 4. 4031 50586 06320 29011 10 (—14) 2.2711 01068 32409 38387
ee ( 1) 1.5154 26224 14792 64190 e-* (— 2) 6.5988 03584 53125 37077
e 1. 7810 72417 99019 79852 e (— 1) 5 6145 04835 66885 16982
n Inn n logy »
2 0. 6931 47180 55994 53094 172321 2 (—1) 3.0102 99956 63981 19521 37389
3 1. 0986 12288 66810 96913 952452 3 (—1) 47712 12547 19662 43729 50279
4 1. 3862 94361 11989 06188 344642 4 (—1) 6.0205 99913 27962 39042 74778
5 1. 6094 37912 43410 03746 007593 5 (—1) 6.9897 00043 36018 80478 62611
6 1. 7917 59469 22805 50008 124774 6 (—1) 7.7815 12503 83643 63250 87668
7 1. 9459 10149 05531 33051 053527 7 (—1) 8 4509 80400 14256 83071 22163
8 2.0794 41541 67983 59282 516964 8 (—1) 9.0308 99869 01943 58564 12167
9 2,1972 24577 33621 093827 904905 9 (—1) 9.5424 25094 39324 87459 00558
10 2.3025 85092 09404 56840 179915 10 1. 0000 00000 00000 00000 00000
11 2.3978 95272 79837 05440 619436 11 1. 0413 92685 15822 50407 50200
13 2. 5640 49357 46153 67360 534874 13 1.1139 43352 30683 67692 06505
17 2. 8332 13344 05621 60802 495346 17 1. 2304 48921 37827 39285 40170
19 2. 9444 38979 16644 04600 090274 19 1. 2787 53600 95282 89615 36333
23 3.1354 94215 902914 96908 067528 23 1.3617 27836 01759 28788 67777
29 3. 3672 95829 08647 40271 832720 29 1. 4623 97997 80895 60873 32847
31 3.4330 87204 48514 62459 291643 31 1. 4913 61693 83427 26796 66704
37 3.6100 17912 64422 44443 680957 37 1. 5682 01724 06699 49968 08451
41 3.7135 72066 70430 78038 667634 41 1. 6127 83856 71973 54945 09412
43 3.7612 00115 69356 24234 728425 43 1. 6334 68455 57958 65264 05088

*See page IIL



	Version 1.0
	Title
	Front Matter
	Errata
	Preface
	Preface to the Ninth Printing
	Foreword
	Contents
	Introduction
	1. Introduction
	2. Accuracy of the Tables
	3. Auxiliary Functions and Arguments
	4. Interpolation
	5. Inverse Interpolation
	6. Bivariate Interpolation
	7. Generation of Functions from Recurrence Relations
	8. Acknowledgements


	1. Mathematical Constants — David S. Liepman
	Table 1.1 — Mathematical Constants

	2. Physical Constants and Conversion Factors — A. G. McNish
	Table 2.1 — Common Units and Conversion Factors
	Table 2.2 — Names and Conversion Factors for Electric and Magnetic Units
	Table 2.3 — Adjusted Values of Constants
	Table 2.4 — Miscellaneous Conversion Factors
	Table 2.5 — Conversion Factors for Customary U.S. Units to Metric Units
	Table 2.6 — Geodetic Constants

	3. Elementary Analytical Methods — Milton Abramowitz
	Elementary Analytical Methods
	3.1. Binomial Theorem and Binomial Coefficients; Arithmetic and Geometric Progressions; Arithmetic, Geometric, Harmonic and Generalized Means
	3.2. Inequalities
	3.3. Rules for Differentiation and Integration
	3.4. Limits, Maxima and Minima
	3.5. Absolute and Relative Errors
	3.6. Infinite Series
	3.7. Complex Numbers and Functions
	3.8. Algebraic Equations
	3.9. Successive Approximation Methods
	3.10. Theorems on Continued Fractions
	Numerical Methods
	3.11. Use and Extension of the Tables
	References
	Table 3.1 — Powers and Roots

	4. Elementary Transcendental Functions — Ruth Zucker
	Mathematical Properties
	4.1. Logarithmic Function
	4.2. Exponential Function
	4.3. Circular Functions
	4.4. Inverse Circular Functions
	4.5. Hyperbolic Functions
	4.6. Inverse Hyperbolic Functions
	Numerical Methods
	4.7. Use and Extension of the Tables
	References
	Table 4.1 — Common Logarithms (100 <= x <= 1350)
	Table 4.2 — Natural Logarithms (0 <= x <= 2.1)
	Table 4.3 — Radix Table of Natural Logarithms
	Table 4.4 — Exponential Function (0 <= |x| <= 100
	Table 4.5 — Radix Table of the Exponential Function
	Table 4.6 — Circular Sines and Cosines for Radian Arguments (0 <= x <= 1000)
	Table 4.7 — Radix Table of Circular Sines and Cosines
	Table 4.8 — Circular Sines and Cosines for Large Radian Arguments (0 <= x <= 1000)
	Table 4.9 — Circular Tangents, Cotangents, Secants and Cosecants for Radian Arguments (0 <= x <= 1.6)
	Table 4.10 — Circular Sines and Cosines to Tenths of a Degree (0 degrees <= theta <= 90 degrees)
	Table 4.11 — Circular Tangents, Cotangents, Secants and Cosecants to Five Tenths of a Degree (0 degrees <= theta <= 90 degrees)
	Table 4.12 — Circular Functions for the Argument (pi/2) x (0 <= x <= 1)
	Table 4.13 — Harmonic Analysis
	Table 4.14 — Inverse Circular Sines and Tangents (0 <= x <= 1)
	Table 4.15 — Hyperbolic Functions (0 <= x <= 10)
	Table 4.16 — Exponential and Hyperbolic Functions for the Argument pi x (0 <= x <= 1)
	Table 4.17 — Inverse Hyperbolic Functions (0 <= x <= infinity)
	Table 4.18 — Roots x_n of cos x_n cosh x_n = 1 or -1
	Table 4.19 — Roots x_n of tan x_n = lambda x_n
	Table 4.20 — Roots x_n of cot x_n = lambda x_n

	5. Exponential Integral and Related Functions — Walter Gautschi, William F. Cahill
	Mathematical Properties
	5.1. Exponential Integral
	5.2. Sine and Cosine Integrals
	Numerical Methods
	5.3. Use and Extension of the Tables
	References
	Table 5.1 — Sine, Cosine and Exponential Integrals
	Table 5.2 — Sine, Cosine and Exponential Integrals for Large Arguments
	Table 5.3 — Sine and Cosine Integrals for Arguments pi x
	Table 5.4 — Exponential Integral E_n(x)
	Table 5.5 — Exponential Integral E_n(x) for Large Arguments
	Table 5.6 — Exponential Integral for Complex Arguments
	Table 5.7 — Exponential Integral for Small Complex Arguments

	6. Gamma Function and Related Functions — Philip J. Davis
	Mathematical Properties
	6.1. Gamma Function
	6.2. Beta Function
	6.3. Psi (Digamma) Function
	6.4. Polygamma Functions
	6.5. Incomplete Gamma Function
	6.6. Incomplete Beta Function
	Numerical Methods
	6.7. Use and Extension of the Tables
	6.8. Summation of Rational Series by Means of Polygamma Functions
	References
	Table 6.1 — Gamma, DiGamma and TriGamma Functions
	Table 6.2 — TetraGamma and PentaGamma Functions
	Table 6.3 — Gamma and DiGamma Functions for Integer and Half-Integer Values
	Table 6.4 — Logarithms of the Gamma Function
	Table 6.5 — Auxiliary Functions for Gamma and DiGamma Functions
	Table 6.6 — Factorials for Large Arguments
	Table 6.7 — Gamma Function for Complex Arguments
	Table 6.8 — DiGamma Function for Complex Arguments

	7. Error Function and Fresnel Integrals — Walter Gautschi
	Mathematical Properties
	7.1. Error Function
	7.2. Repeated Integrals of the Error Function
	7.3. Fresnel Integrals
	7.4. Definite and Indefinite Integrals
	Numerical Methods
	7.5. Use and Extension of the Tables
	References
	Table 7.1 — Error Function and its Derivative
	Table 7.2 — Derivative of the Error Function
	Table 7.3 — Complementary Error Function
	Table 7.4 — Repeated Integrals of the Error Function
	Table 7.5 — Dawson's Integral
	Table 7.6 — 3/Gamma(1/3) Integral from 0 to x of e**(-t**2) dt
	Table 7.7 — Fresnel Integrals
	Table 7.8 — Auxiliary Functions
	Table 7.9 —Error Function for Complex Arguments
	Table 7.10 — Complex Zeros of the Error Function
	Table 7.11 — Complex Zeros of Fresnel Integrals
	Table 7.12 — Maxima and Minima of Fresnel Integrals

	8. Legendre Functions — Irene A. Stegun
	Mathematical Properties
	8.1. Differential Equation
	8.2. Relations Between Legendre Functions
	8.3. Values on the Cut
	8.4. Explicit Expressions
	8.5. Recurrence Relations
	8.6. Special Values
	8.7. Trigonometric Expansions (0 < theta < pi)
	8.8. Integral Representations
	8.9. Summation Formulas
	8.10. Asymptotic Expansions
	8.11. Toroidal Functions (or Ring Functions)
	8.12. Conical Functions
	8.13. Relation to Elliptic Integrals
	8.12. Integrals
	Numerical Methods
	8.15. Use and Extension of the Tables
	References
	Table 8.1 — Legendre Function — First Kind P_n(x)
	Table 8.2 — Derivative of the Legendre Function — First Kind P'_n(x)
	Table 8.3 — Legendre Function — Second Kind Q_n(x)
	Table 8.4 — Derivative of the Legendre Function — Second Kind Q'_n(x)
	Table 8.5 — Legendre Function — First Kind P_n(x)
	Table 8.6 — Derivative of the Legendre Function — First Kind P_n(x)
	Table 8.7 — Legendre Function — Second Kind Q_n(x)
	Table 8.8 — Derivative of the Legendre Function — Second Kind Q'_n(x)

	9. Bessel Functions of Integer Order — F. W. J. Olver
	Mathematical Properties
	Notation
	Bessel Functions J and Y
	9.1. Definitions and Elementary Properties
	9.2. Asymptotic Expansions for Large Arguments
	9.3. Asymptotic Expansions for Large Orders
	9.4. Polynomial Approximations
	9.5. Zeros
	Modified Bessel Functions I and K
	9.6. Definitions and Properties
	9.7. Asymptotic Expansions
	9.8. Polynomial Approximations
	Kelvin Functions
	9.9. Definitions and Properties
	9.10. Asymptotic Expansions
	9.11. Polynomial Approximations
	Numerical Methods
	9.12. Use and Extension of the Tables
	References
	Table 9.1 — Bessel Functions — Orders 0, 1 and 2
	Table 9.2 — Bessel Functions — Orders 3–9
	Table 9.3 — Bessel Functions — Orders 10, 11, 20 and 21
	Table 9.4 — Bessel Functions — Various Orders
	Table 9.5 — Zeros and Associated Values of Bessel Functions and Their Derivatives
	Table 9.6 — Bessel Functions J_0(j_{0,s} x)
	Table 9.7 — Bessel Functions — Miscellaneous Zeros
	Table 9.8 — Modified Bessel Functions of Orders 0, 1 and 2
	Table 9.9 — Modified Bessel Functions — Orders 3–9
	Table 9.10 — Modified Bessel Functions — Orders 10, 11, 20 and 21
	Table 9.11 — Modified Bessel Functions — Various Orders
	Table 9.12 — Kelvin Functions — Orders 0 and 1

	10. Bessel Functions of Fractional Order — H. A. Antosiewicz
	Mathematical Properties
	10.1. Spherical Bessel Functions
	10.2. Modified Spherical Bessel Functions
	10.3. Riccati-Bessel Functions
	10.4. Airy Functions
	Numerical Methods
	10.5. Use and Extension of the Tables
	References
	Table 10.1 — Spherical Bessel Functions — Orders 0, 1 and 2
	Table 10.2 — Spherical Bessel Functions — Orders 3–10
	Table 10.3 — Spherical Bessel Functions — Orders 20 and 21
	Table 10.4 — Spherical Bessel Functions — Modulus and Phase — Orders 9, 10, 20 and 21
	Table 10.5 — Spherical Bessel Functions — Various Orders
	Table 10.6 — Zeros of Bessel Functions of Half-Integer Order
	Table 10.7 — Zeros of the Derivative of Bessel Functions of Half-Integer Order
	Table 10.8 — Modified Spherical Bessel Functions — Orders 0, 1 and 2
	Table 10.9 — Modified Spherical Bessel Functions — Orders 9 and 10
	Table 10.10 — Modified Spherical Bessel Functions — Various Orders
	Table 10.11 — Airy Functions
	Table 10.12 — Integrals of Airy Functions
	Table 10.13 — Zeros and Associated Values of Airy Functions and Their Derivatives

	11. Integrals of Bessel Functions — Yudell L. Luke
	Mathematical Properties
	11.1. Simple Integrals of Bessel Functions
	11.2. Repeated Integrals of J_n(z) and K_0(z)
	11.3. Reduction Formulas for Indefinite Integrals
	11.4. Definite Integrals
	Numerical Methods
	11.5. Use and Extension of the Tables
	References
	Table 11.1 — Integrals of Bessel Functions
	Table 11.2 — Integrals of Bessel Functions

	12. Struve Functions and Related Functions — Milton Abramowitz
	Mathematical Properties
	12.1. Struve Function H_nu(z)
	12.2. Modified Struve Function L_nu(z)
	12.3. Anger and Weber Functions
	Numerical Methods
	12.4. Use and Extension of the Tables
	References
	Table 12.1 — Struve Functions
	Table 12.2 — Struve Functions for Large Arguments

	13. Confluent Hypergeometric Functions — Lucy Joan Slater
	Mathematical Properties
	13.1. Definitions of Kummer and Whittaker Functions
	13.2. Integral Representations
	13.3. Connections with Bessel Functions
	13.4. Recurrence Relations and Differential Properties
	13.5. Asymptotic Expansions and Limiting Forms
	13.6. Special Cases
	13.7. Zeros and Turning Values
	Numerical Methods
	13.8. Use and Extension of the Tables
	13.9. Calculation of Zeros and Turning Points
	13.10. Graphing M(a, b, x)
	References
	Table 13.1 — Confluent Hypergeometric Function M(a, b, x)
	Table 13.2 — Zeros of M(a, b, x)

	14. Coulomb Wave Functions — Milton Abramowitz
	Mathematical Properties
	14.1. Differential Equation, Series Expansion
	14.2. Recurrence and Wronskian Relations
	14.3. Integral Representations
	14.4. Bessel Function Expansions
	14.5. Asymptotic Expansions
	14.6. Special Values and Asymptotic Behaviour
	Numerical Methods
	14.7. Use and Extension of the Tables
	References
	Table 14.1 — Coulomb Wave Functions of Order Zero
	Table 14.2 — C_0(eta) = e**{-1/2 pi eta} | Gamma (1 + i eta) |

	15. Hypergeometric Functions — Fritz Oberhettinger
	Mathematical Properties
	15.1. Gauss Series, Special Elementary Cases, Special Values of the Argument
	15.2. Differentiation Formulas and Gauss' Relations for Contiguous Functions
	15.3. Integral Representations and Transformation Formulas
	15.4. Special Cases of F(a, b; c; z), Polynomials and Legendre Functions
	15.5. The Hypergeometric Differential Equation
	15.6. Riemann's Differential Equation
	15.7. Asymptotic Expansions
	References

	16. Jacobian Elliptic Functions and Theta Functions — L. M. Milne-Thomson
	Mathematical Properties
	16.1. Introduction
	16.2. Classification of the Twelve Jacobian Elliptic Functions
	16.3. Relation of the Jacobian Functions to the Copolar Trio
	16.4. Calculation of the Jacobian Functions by Use of the Arithmetic-Geometric Mean (A.G.M)
	16.5. Special Arguments
	16.6. Jacobian Functions when m=0 or 1
	16.7. Principal Terms
	16.8. Change of Argument
	16.9. Relations Between the Squares of the Functions
	16.10. Change of Parameter
	16.11. Reciprocal Parameter (Jacobi's Real Transformation)
	16.12. Descending Landen Transformation (Gauss' Transformation)
	16.13. Approximation in Terms of Circular Functions
	16.14. Ascending Landen Transformation
	16.15. Approximation in Terms of Hyperbolic Functions
	16.16. Derivatives
	16.17. Addition Theorems
	16.18. Double Arguments
	16.19. Half Arguments
	16.20. Jacobi's Imaginary Transformation
	16.21. Complex Arguments
	16.22. Leading Terms of the Series in Ascending Powers of u
	16.23. Series Expansion in Terms of the Nome q
	16.24. Integrals of the Twelve Jacobian Elliptic Functions
	16.25. Notation for the Integrals of the Squares of the Twelve Jacobian Elliptic Functions
	16.26. Integrals in Terms of the Elliptic Integral of the Second Kind
	16.27. Theta Functions; Expansions in Terms of the Nome q
	16.28. Relations Between the Squares of the Theta Functions
	16.29. Logarithmic Derivatives of the Theta Functions
	16.30. Logarithms of Theta Functions of Sum and Difference
	16.31. Jacobi's Notation for Theta Functions
	16.32. Calculation of Jacobi's Theta Function Theta(u|m) by Use of the Arithmetic-Geometric Mean
	16.33. Addition of Quarter-Periods to Jacobi's Eta and Theta Functions
	16.34. Relation of Jacobi's Zeta Function to the Theta Functions
	16.35. Calculation of Jacobi's Zeta Function Z(u|m) by Use of the Arithmetic-Geometric Mean
	16.36. Neville's Notation for Theta Functions
	16.37. Expression as Infinite Products
	16.38. Expression as Infinite Series
	Numerical Methods
	16.39. Use and Extension of the Tables
	References
	Table 16.1 — Theta Functions
	Table 16.2 — Logarithmic Derivatives of Theta Functions

	17. Elliptic Integrals — L. M. Milne-Thomson
	Mathematical Properties
	17.1. Definition of Elliptic Integrals
	17.2. Canonical Forms
	17.3. Complete Elliptic Integrals of the First and Second Kinds
	17.4. Incomplete Elliptic Integrals of the First and Second Kinds
	17.5. Landen's Transformation
	17.6. The Process of the Arithmetic-Geometric Mean
	17.7. Elliptic Integrals of the Third Kind
	Numerical Methods
	17.8. Use and Extension of the Tables
	References
	Table 17.1 — Complete Elliptic Integrals of the First and Second Kinds and the Nome q With Argument the Parameter m
	Table 17.2 — Complete Elliptic Integrals of the First and Second Kinds and the Nome q With Argument the Modular Angle alpha
	Table 17.3 — Parameter m With Argument K'(m)/K(m)
	Table 17.4 — Auxiliary Functions for Computation of the Nome q and the Parameter m
	Table 17.5 — Elliptical Integral of the First Kind F(phi\alpha)
	Table 17.6 — Elliptical Integral of the Second Kind E(phi\alpha)
	Table 17.7 — Jacobian Zeta Function Z(phi\alpha)
	Table 17.8 — Heuman's Lambda Function Lambda_0(phi\alpha)
	Table 17.9 — Elliptical Integral of the Third Kind Pi(n; phi\alpha)

	18. Weierstrass Elliptic and Related Functions — Thomas H. Southard
	Mathematical Properties
	18.1. Definitions, Symnbolism, Restrictions and Convertions
	18.2. Homogeneity Relations, Reductions Formulas and Processes
	18.3. Special Values and Relations
	18.4. Addition and Multiplication Formulas
	18.5. Series Expansions
	18.6. Derivatives and Differential Equations
	18.7. Integrals
	18.8. Conformal Mapping
	18.9. Relations with Complete Elliptic Integrals K and K' and Their Parameter m and with Jacobi's Elliptic Functions
	18.10. Relations with Theta Functions
	18.11. Expressing any Elliptic Function in Terms of P and P'
	18.12. Case Delta = 0
	18.13. Equianharmonic Case (g_2=0, g_3=1)
	18.14. Lemniscatic Case (g_2=1, g_3=0)
	18.15. Pseudo-Lemniscatic Case (g_2=-1, g_3=0)
	Numerical Methods
	18.16. Use and Extension of the Tables
	References
	Table 18.1 — Table for Obtaining Periods for Invariants g_2 and g_3
	Table 18.2 — Table for Obtaining P, P' and zeta on 0x and 0y
	Table 18.3 — Invariants and Values at Half-Periods (1 <= a <= infinity)

	19. Parabolic Cylinder Functions — J. C. P. Miller
	Mathematical Properties
	19.1. The Parabolic Cylinder Functions
	19.2. Power Series in x
	19.3. Standard Solutions
	19.4. Wronskian and Other Relations
	19.5. Integral Representations
	19.6. Recurrence Relations
	19.7. Expressions in Terms of Airy Functions
	19.8. Expansions for x Large and a Moderate
	19.9. Expansions for a Large and x Moderate
	19.10. Darwins Expansions
	19.11. Modulus and Phase
	19.12. Connection with Confluent Hypergeometric Functions
	19.13. Connection with Hermite Polynomials and Functions
	19.14. Connection with Probability Integrals and Dawson's Integral
	19.15. Explicit Formula in Terms of Bessel Functions when 2a is an Integer
	19.16. Power Series in x
	19.17. Standard Solutions
	19.18. Wronskian and Other Relations
	19.19. Integral Representations
	19.20. Expressions in Terms of Airy Functions
	19.21. Expansions for x Large and a Moderate
	19.22. Expansions for a Large and x Moderate
	19.23. Darwin's Expansions
	19.24. Modulus and Phase
	19.25. Connections with Other Functions
	19.26. Zeros
	19.27. Bessel Functions of Order +-1/4, +-3/4 as Parabolic Cylinder Functions
	Numerical Methods
	19.28. Use and Extension of the Tables
	References
	Table 19.1 — U(a, x) and V(a, x) (0 <= x <= 5)
	Table 19.2 — W(a, +-x) (0 <= x <= 5)
	Table 19.3 — Auxiliary Functions

	20. Mathieu Functions — Gertrude Blanch
	Mathematical Properties
	20.1. Mathieu's Equation
	20.2. Determination of Characteristic Values
	20.3. Floquet's Theorem and its Consequences
	20.4. Other Solutions of Mathieu's Equation
	20.5. Properties of Orthogonality and Normalization
	20.6. Solutions of Mathieu's Modified Equation for Integral nu
	20.7. Representations by Integrals and Some Integral Equations
	20.8. Other Properties
	20.9. Asymptotic Representations
	20.10. Comparative Notations
	References
	Table 20.1 — Characteristic Values, Joining Factors, Some Critical Values (0 <= q <= infinity)
	Table 20.2 — Coefficients A_m and B_m

	21. Spheroidal Wave Functions — Arnold N. Lowan
	Mathematical Properties
	21.1. Definition of Elliptical Coordinates
	21.2. Definition of Prolate Spheroidal Coordinates
	21.3. Definition of Oblate Spheroidal Coordinates
	21.4. Laplacian in Spheroidal Coordinates
	21.5. Wave Equation in Prolate and Olate Spheroidal Coordinates
	21.6. Differential Equations for Radial and Angular Spheroidal Wave Equations
	21.7. Prolate Angular Functions
	21.8. Oblate Angular Functions
	21.9. Radial Spheroidal Wave Functions
	21.10. Joining Factors for Prolate Spheroidal Wave Functions
	21.11. Notation
	References
	Table 21.1 — Eigenvalues — Prolate and Oblate
	Table 21.2 — Angular Functions — Prolate and Oblate
	Table 21.3 — Prolate Radial Functions — First and Second Kinds
	Table 21.4 — Oblate Radial Functions — First and Second Kinds
	Table 21.5 — Prolate Joining Factors — First Kind

	22. Orthogonal Polynomials — Urs W. Hochstrasser
	Mathematical Properties
	22.1. Definition of Orthogonal Polynomials
	22.2. Orthogonality Relations
	22.3. Explicit Expressions
	22.4. Special Values
	22.5. Interrelations
	22.6. Differential Equations
	22.7. Recurrence Relations
	22.8. Differential Relations
	22.9. Generating Functions
	22.10. Integral Representations
	22.11. Rodrigues' Formula
	22.12. Sum Formulas
	22.13. Integrals Involving Orthogonal Polynomials
	22.14. Inequalities
	22.15. Limit Relations
	22.16. Zeros
	22.17. Orthogonal Polynomials of a Discrete Variable
	Numerical Methods
	22.18. Use and Extension of the Tables
	22.19. Least Square Approximations
	22.20. Economization of Series
	References
	Table 22.1 — Coefficients for the Jacobi Polynomials P**(alpha, beta)_n(x)
	Table 22.2 — Coefficients for the Ultraspherical Polynomials C**(alpha)_n(x) and for x**n in Terms of C**(alpha)_m(x)
	Table 22.3 — Coefficients for the Chebyshev Polynomials T_n(x) and for x**n in Terms of T_m(x)
	Table 22.4 — Values of the Chebyshev Polynomials T_n(x)
	Table 22.5 — Coefficients for the Chebyshev Polynomials U_n(x) and for x**n in Terms of U_m(x)
	Table 22.6 — Values of the Chebyshev Polynomials U_n(x)
	Table 22.7 — Coefficients for the Chebyshev Polynomials C_n(x) and for x**n in Terms of C_m(x)
	Table 22.8 — Coefficients for the Chebyshev Polynomials S_n(x) and for x**n in Terms of S_m(x)
	Table 22.9 — Coefficients for the Legendre Polynomials P_n(x) and for x**n in Terms of P_m(x)
	Table 22.10 — Coefficients for the Laguerre Polynomials L_n(x) and for x**n in Terms of L_m(x)
	Table 22.11 — Values of the Laguerre Polynomials L_n(x)
	Table 22.12 — Coefficients for the Hermite Polynomials H_n(x) and for x**n in Terms of H_m(x)
	Table 22.13 — Values of the Hermite Polynomials H_n(x)

	23. Bernoulli and Euler Polynomials — Riemann Zeta Function — Emilie V. Haynsworth, Karl Goldberg
	Mathematical Properties
	23.1. Bernoulli and Euler Polynomials and the Euler-Maclaurin Formula
	23.2. Riemann Zeta Function and Other Sums of Reciprocal Powers
	References
	Table 23.1 — Coefficients of the Bernoulli and Euler Polynomials B_n(x) and E_n(x)
	Table 23.2 — Bernoulli and Euler Numbers B_n and E_n
	Table 23.3 — Sums of Reciprocal Powers
	Table 23.4 — Sums of Positive Powers
	Table 23.5 — x**n/n!

	24. Combinatorial Analysis — K. Goldberg, M. Newman, E. Haynsworth
	24.1. Basic Numbers
	24.2. Partitions
	24.3. Number Theoretic Functions
	References
	Table 24.1 — Binomial Coefficients
	Table 24.2 — Multinomials (Including a List of Partitions)
	Table 24.3 — Stirling Numbers of the First Kind
	Table 24.4 — Stirling Numbers of the Second Kind
	Table 24.5 — Number of Partitions and Partitions Into Distinct Parts
	Table 24.6 — Arithmetic Functions
	Table 24.7 — Factorizations
	Table 24.8 — Primitive Roots, Factorization of p-1
	Table 24.9 — Primes

	25. Numerical Interpolation, Differentiation and Integration — Philip J. Davis, Ivan Polonsky
	25.1. Differences
	25.2. Interpolation
	25.3. Differentiation
	25.4. Integration
	25.5. Ordinary Differential Equations
	References
	Table 25.1 — n-Point Langrangian Interpolation Coefficients (3 <= n <= 8)
	Table 25.2 — n-Point Coefficients for k-th Order Differentiation (1 <= k <= 5)
	Table 25.3 — n-Point Langrangian Integration Coefficients (3 <= n <= 10)
	Table 25.4 — Abscissas and Weight Factors for Gaussian Integration (2 <= n <= 96)
	Table 25.5 — Abscissas for Equal Weight Chebyshev Integration (2 <= n <= 9)
	Table 25.6 — Abscissas and Weight Factors for Lobatto Integration (3 <= n <= 10)
	Table 25.7 — Abscissas and Weight Factors for Gaussian Integration for Integrands with a Logarithmic Singularity (2 <= n <= 4)
	Table 25.8 — Abscissas and Weight Factors for Gaussian Integration of Moments (1 <= n <= 8)
	Table 25.9 — Abscissas and Weight Factors for Laguerre Integration (2 <= n <= 15)
	Table 25.10 — Abscissas and Weight Factors for Hermite Integration (2 <= n <= 20)
	Table 25.11 — Coefficients for Filon's Quadrature Formula (0 <= theta <= 1)

	26. Probability Functions — Marvin Zelen, Norman C. Severo
	Mathematical Properties
	26.1. Probability Functions: Definitions and Properties
	26.2. Normal or Gaussian Probability Function
	26.3. Bivariate Normal Probability Function
	26.4. Chi-Square Probability Function
	26.5. Incomplete Beta Function
	26.6. F-(Variance-Ratio) Distribution Function
	26.7. Student's t-Distribution
	Numerical Methods
	26.8. Methods of Generating Random Numbers and Their Applications
	26.9. Use and Extension of the Tables
	References
	Table 26.1 — Normal Probability Function and Derivatives (0 <= x <= 5)
	Table 26.2 — Normal Probability Function for Large Arguments (5 <= x <= 500)
	Table 26.3 — Higher Derivatives of the Normal Probability Function (0 <= x <= 5)
	Table 26.4 — Normal Probability Function — Values of Z(x) in Terms of P(x) and Q(x)
	Table 26.5 — Normal Probability Function — Values of x in Terms of P(x) and Q(x)
	Table 26.6 — Normal Probability Function — Values of x for Extreme Values of P(x) and Q(x)
	Table 26.7 — Probability Integral of chi**2-Distribution, Incomplete Gamma Function, Cumulative Sums of the Poisson Distribution
	Table 26.8 — Percentage Points of the chi**2-Distribution — Values of chi**2 in Terms of Q and nu
	Table 26.9 — Percentage Points of the F-Distribution — Values of chi**2 in Terms of Q, nu_1, nu_2
	Table 26.10 — Percentage Points of the t-Distribution — Values of t in Terms of A and nu
	Table 26.11 — 2500 Five Digit Random Numbers

	27. Miscellaneous Functions — Irene A. Stegun
	27.1. Debye Functions
	27.2. Planck's Radiation Function
	27.3. Einstein Functions
	27.4. Sievert Integral
	27.5. Unnamed and Related Integrals
	27.6. Unnamed Integral
	27.7. Dilogarithm (Spence's Integral)
	27.8. Clausen's Integral and Related Summations
	27.9. Vector-Addition Coefficients

	28. Scales of Notation — S. Peavy, A. Schopf
	Representation of Numbers
	Numerical Methods
	References
	Table 28.1 — 
	Table 28.2 — 
	Table 28.3 — 
	Table 28.4 — 
	Table 28.5 — 
	Table 28.6 — 

	29. Laplace Transforms
	29.1. Definition of the Laplace Transform
	29.2. Operations for the Laplace Transform
	29.3. Table of Laplace Transforms
	29.4. Table of Laplace-Stieltjes Transform
	References

	Subject Index
	Index of Notations
	Notation — Greek Letters
	Miscellaneous Notations

