SCHAUM’S

B ouT /65

MATHEMATICAL HANDBOOK
OF FORMULAS AND TABLES

Second Edition
MURRAY R. SPIEGEL, Ph. D.  JOHN LIU, Ph. D.

The perfect aid for better grades!

Half a million copies sold of the first edition!

More than 2400 formulas and
tables

L —
_—
e ==
Covers elementary to

advanced math

Use with these courses: 1 Gollege Mathematics [ Numerical Analysis [ Galeulus
[V Caloulus Il (7 Calculus Il (& Differential Equations (7 Probability and Statistics




Contents

Part

b
13.
14,

15,
16.
17.
18,

19.
20.

Section I: Elementary Constants, Products, Formulas
Greek Alphabet and Special Constants ...................... S

SN PSSO B0 TS . i 2 e AU

=1

Complex Numbers

Solutions of Algebraic Equations

b RS TR RN S S AR

Special Moments of Inertia

Section I11; Elementary Transcendental Functions

Trigonometric Funections

Exponential and Logarithmic Functions ................. baiens

Hyperbolic Functions

Section 1V: Calculus
Derivatives ...............

Indefinite Integrals

Tables of Special Indefinite PVOHEME ,.oroiimines s it i sAussasweravE

Definite Integrals ...................

Section V: Differential Equations and Vector Analysis

Basic Differential Equations and Solutions

Formulas from Vector ABAIYRIS i iiiiiinmmnapstisctinds

10

................ 12

................ 13

....... sastens &0

CTPORS 4 |

.. 50

59
64

. 105

sevsasesnensnses 118




vi

21,
22,
23.
24,

25.
26,
27.
28,
29.
30.
31.
32.

33.
34.

35,
36.

37.
38.

39.
40.
41.

CONTENTS

Section VI: Series

BETICS O COMBIRNNES wcusiusccisissuisaissssinsssistagssisssbparisgsiiomssossonssssnsassersessyosssiormtosssensdeosisocs bonstnscunis 131
TAYIOT BETAES ..cvvucvuecanisvisiansssmssnscssssssasssssssasmnsessssasmsensessasssmessesosenssnmsssssssionsasssbesessessmes s o 135
Bernoulli and Euler NUIMDETS .........ccueceiirereioieeeeeesesse s seees e e 139
FOUrIEr SOEIRILC, onictids s iassorimmiremsssnsvasiommssosis sttt e e s i 141
Section VII: Special Functions and Polynomials
il T T T NN S LN ORI ey, . S 146
el T T G S SR S SO BRSP4 I 149
Bessel Functions OO YOU SR UNRSURRURURRRURR [ |
Legendre and Associated Legendre Functions ... 162
Bermite POINNGIMIALS .c..oiu.civviciiieisiinsisiiismmissssmmsssyssssssssnsesssmmoamrssanismssscst st sty 167
Laguerre and Associated Laguerre RODRODIEBLE o ronssesisasnsonsinssorassiosss saisssssisdemmmsnnidii o 169
ChebyShev POLYNOMUALS ..............oevueeererresssesioressssessesnsssessssssssssessssess s eeseeeesssessesseen e 173
T e R G T T (OO SO RO SO By ) A 176
Section VIlI: Laplace and Fourier Transforms
LR e T A et e WM 0 e B D S d b
LT e L RN e e B ) R S 190
Section IX: Elliptic and Miscellaneous Special Functions
EIHpUe Punetions .., ....ombmmimmntimmissnmmsmammadee L s 195
Miscellaneous and Riemann Zeta FUICHONS «............oocoumerereeemereeseress oo oo 200
Section X: Inequalities and Infinite Products
T C QAR08 210631t s i A sk 3 es 3L bbb e sasesbbovoneErs s ese et e 202
INFANINE PLOBUOLS crocvvricuerrirainniisinssisessissiscsamsansmsssssssssassessessnsssessasmssssansesssass s smmsesemsosssess s sscsos 204
Section XI: Probability and Statistics
DESCTIPUVE BLAUBUOB ..cuicrcuusiciiiimmiusssisssissisissosssmmsisitsssasssssastssssosmansessassressmssssosmsontieessiormsssess 205
RANAOM VATIADICS ........coovsvuiuiussssmssssensssisisssmsassssssssssssssssassssasssssnssesssassssssssssssssessmsesesesessssssssn 213
Probability DISEFDUONS .......coucvveeereereiceec oot 216
Section XI1: Numerical Methods
O CORPIOIREION ..viiiossiisiissiomiisiissinsssmaomepmmamorssssrrmmsonrsnmsonmsessetnsbotesti e s A N 217
QUALTALUTE «..iucoiioiisanesssorsmmmmrssnsnssusssassssarssrasessssassosssssisisssscssssossnsuasisnsstnisiosnmsstiesars il 221
SO Of NONUenr BGUARIONE <o e s e 223
Numerical Methods for Ordinary Differential EQUAtioNS ... i i mmtatinsiressssosene ‘325
Numerical Methods for Partial Differential EGUAHIONS it e TR i Ll (29T
Iteration Methods for Linear BB, covssvsivsismomsnsiiessama el el st 230




CONTENTS

vii

Part | TABLES St

[ —
™ =

e S

-

¥ ® N

—r
-
.

1.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.

27.
28.

Section I: Logarithmic, Trigonometric, Exponential Functions

Four Place Common LOGAITEAIIG w.vvvvicviissssssnsmnsionsssssssnssessosstsbanibsssssssssstonsecesms s 232
Sinx (x in degrees and min s o T s s S 234
Cosx (x in degrees and L N 235
Tanx (x in degrees and DUV s rsnsmssssssrisioncisiiviis sl At A s b e 236
Conversion of Radians to Degrees, Minutes and Seconds ... 237
Conversion of Degrees, Minutes and Seconds to Radians ..............ooeeevseerooooo 238
Natural or Napierian LOZATIthIS 108, & OF INE w.ovvoeceovveeressreeeseesesossesso oo 239
ponentiasl Panetions & L S AENL S e e 241
“PORGRUL PRNBGHSE. 6% o it S o B B e AN i 242
Exponential (Ei), Sine (Si) and Cosine (Ci) INTEERRLE Lasiciitiadn o il At A A v 243
Section 11: Factorial and Gamma Function, Binomial Coefficients
PROUDEIRYIN ot st ot e e 244
RO BUOON s sttt et b 245
HOUAT COBMOIENES wicrsirvrrrimmmsssnis st ssmmm memmm e 246
Section I11: Bessel Functions
Bessel Funetions TG entesressissmivinaniesmssopromssimsmamsesissmosssiniss oo e SN 248
Bessel Functions Tl et iii e st e Sl 248
wesol MARGHONE Fola) s wonssmmmosposessssasiinssissiiiinssimmr oS S 249
Bessel Functions TSN conesssmrsssmmssesssisossisrssssinsicarmspmmmp s T e 249
96886l RANCHON T3] e sttt i I 250
SO FORCHOUE () - iissinsiiniiiiransims e S 250
Bessel Funetions e ————— ST 251
<BeC) FUuehons 6 00) sttt S o s A 251
Bessel Functions BOEGEY tovtssnrssemsensnens st s e 252
Bessel Functions BOHE) L. coomrmiismeinin i o SO T e 252
Bessel Functions BTN v osrsssusesvcane s hnaessaBson s e 253
Bessel Functions BET) o ns st osissassensssnssascsasssss e s tmss o e e 253
Values for Approximate Zeros of Bessel FUNCHONS «..u...cvuvieusnnssenrasisenenneenssss oo 254
Section 1V: Legendre Polynomials
Legendre EOLPROIAS Fol) vovorsmsswssssiss i arsmpmse sl e 255
Legendre Polynomials P08 B) wocccsnincuismsssiiinrasssnsnesssesssssssesssssressnssissonsosassintunssiicosiommensess e 256




CONTENTS

vii

Part | TABLES St

[ —
™ =

e S

-

¥ ® N

—r
-
.

1.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.

27.
28.

Section I: Logarithmic, Trigonometric, Exponential Functions

Four Place Common LOGAITEAIIG w.vvvvicviissssssnsmnsionsssssssnssessosstsbanibsssssssssstonsecesms s 232
Sinx (x in degrees and min s o T s s S 234
Cosx (x in degrees and L N 235
Tanx (x in degrees and DUV s rsnsmssssssrisioncisiiviis sl At A s b e 236
Conversion of Radians to Degrees, Minutes and Seconds ... 237
Conversion of Degrees, Minutes and Seconds to Radians ..............ooeeevseerooooo 238
Natural or Napierian LOZATIthIS 108, & OF INE w.ovvoeceovveeressreeeseesesossesso oo 239
ponentiasl Panetions & L S AENL S e e 241
“PORGRUL PRNBGHSE. 6% o it S o B B e AN i 242
Exponential (Ei), Sine (Si) and Cosine (Ci) INTEERRLE Lasiciitiadn o il At A A v 243
Section 11: Factorial and Gamma Function, Binomial Coefficients
PROUDEIRYIN ot st ot e e 244
RO BUOON s sttt et b 245
HOUAT COBMOIENES wicrsirvrrrimmmsssnis st ssmmm memmm e 246
Section I11: Bessel Functions
Bessel Funetions TG entesressissmivinaniesmssopromssimsmamsesissmosssiniss oo e SN 248
Bessel Functions Tl et iii e st e Sl 248
wesol MARGHONE Fola) s wonssmmmosposessssasiinssissiiiinssimmr oS S 249
Bessel Functions TSN conesssmrsssmmssesssisossisrssssinsicarmspmmmp s T e 249
96886l RANCHON T3] e sttt i I 250
SO FORCHOUE () - iissinsiiniiiiransims e S 250
Bessel Funetions e ————— ST 251
<BeC) FUuehons 6 00) sttt S o s A 251
Bessel Functions BOEGEY tovtssnrssemsensnens st s e 252
Bessel Functions BOHE) L. coomrmiismeinin i o SO T e 252
Bessel Functions BTN v osrsssusesvcane s hnaessaBson s e 253
Bessel Functions BET) o ns st osissassensssnssascsasssss e s tmss o e e 253
Values for Approximate Zeros of Bessel FUNCHONS «..u...cvuvieusnnssenrasisenenneenssss oo 254
Section 1V: Legendre Polynomials
Legendre EOLPROIAS Fol) vovorsmsswssssiss i arsmpmse sl e 255
Legendre Polynomials P08 B) wocccsnincuismsssiiinrasssnsnesssesssssssesssssressnssissonsosassintunssiicosiommensess e 256




viii CONTENTS

Section V: Elliptic Integrals

29. Complete Elliptic Integrals of First and Second Kinds ... 257
30. Incomplete Elliptic Integrals of the FIrst Kind ... 258
31, Incomplete Elliptic Integrals of the Second Kind ... 258

Section VI: Financial Tables

32, Compound AMOUNt: (1+71)" oo 259
33, Present Value of an AMOUnt: (L4 7) ™" s 260
34. Amount of an Annuity: 1+TH-1 ..................................................................................... 261
35. Present Value of an Annuity: I—-L:L” ......................................................................... 262
Section VI1: Probability and Statistics
26, Areas under the Standard Normal CUIVE ... 263
37. Ordinates of the Standard Normal CUIVE ... 264
38. Percentile Values for Student’s { DiStribution ..., 265
39. Percentile Values for y* (Chi-Square) DIStribution ..., ... 266
40. 95th Percentile Values for the F Distribution ... 267
41. 99th Percentile Values for the F DiStribution ..., 268
42, RANAOM NUIDETS ..ovovoisssssssssssissnsssestsnsssssssssssisssssissssssassassssssisssssssssssssssmmssssssasssssissssssssssses 269
Index of Special Symbols and NOtAtiONS ..., 271

TIUACXK ©vvoeessessensssssosesesenssasssassssssssssssssssssssssasssssssssossesssssssssnseHessyssAsseEsssesssHIELRSERSBARSIRRIIRIARE SRS RS SR TSRS 008 273




Get an invaluable study aid and reference
with this simple-to-use guide!

It’s perfect for engineering, physics, math-
ematics and other sciences. It can help you
ace your exams, and reduce the time you
need to spend studying.

Students love Schaum’s Outlines! Each year, hundreds of thousands of
students improve their test scores and final grades with these indispens-
able study guides.

Get the edge on your classmates. Use Schaum's!

If you don’t have a lot of time but want to excel in class, this book
helps you:

* Brush up before tests

* Find answers fast

* Learn key formulas and tables

* Study quickly and more effectively

Schaum'’s Qutlines give you the information teachers expect you to know
in a handy and succinct format—without overwhelming you with unnec-
essary detail. You get a complete overview of the subject, plus plenty of
practice exercises to test your skill. Compatible with any classroom text,
Schaum’s let you study at your own pace and remind you of all the
important facts you need to remember—fast! And Schaum’s are so
complete, they’re perfect for preparing for graduate or professional
exams!

Inside, you will find:
* More than 2400 formulas and tables
» Clear and concise explanations of all results
* Formulas and tables for elementary to advanced topics
* Complete index to all topics

If you want top grades and easy-to-use information for your math and
science courses, this powerful study tool and reference is the best guide
you can have!
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