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Preface to the Third Edition

This new edition has been enlarged to contain all the
material in the second edition, an expanded chapter
on statistics that now includes sample size estimations
for means and proportions, and a totally new chapter
on financial mathematics. In adding this new chapter
we have also included a number of tables that aid in
performing the calculations on annuities, true interest,
amortization schedules, compound interest, systematic
withdrawals from interest accounts, etc. The treatment
and style of this material reflect the rest of the book,
i.e., clear explanations of concepts, relevant formulas,
and worked examples. The new financial material
includes analyses not readily found in other sources,
such as the effect of lump sum payments on amorti-
zation schedules and a novel “in-out formula” that
calculates current regular deposits to savings in order
to allow the start of systematic withdrawals of a spec-
ified amount at a later date. While many engineers,
mathematicians, and scientists have found much use
for this handy pocket book, this new edition extends
its usage to them and to the many business persons
and individuals who make financial calculations.

R.J.T
Philadelphia
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Preface to the Second
Edition

This second edition has been enlarged by the
addition of several new topics while preserving its
convenient pocket size. New in this edition are
the following topics: z-transforms, orthogonal
polynomials, Bessel functions, probability and
Bayes’ rule, a summary of the most common
probability distributions (Binomial, Poisson,
normal, t, Chi square and F), the error function,
and several topics in multivariable calculus that
include surface area and volume, the ideal gas
laws, and a table of centroids of common plane
shapes. A list of physical constants has also been
added to this edition.

I am grateful for many valuable suggestions from
users of the first edition, especially Lt. Col. W. E.
Skeith and his colleagues at the U.S. Air Force
Academy.

R.J.T.
Philadelphia, 1992
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Preface to the First Edition

The material of this book has been compiled so
that it may serve the needs of students and
teachers as well as professional workers who use
mathematics. The contents and size make it
especially convenient and portable. The
widespread availability and low price of scientific
calculators have greatly reduced the need for
many numerical tables (e.g., logarithms,
trigonometric functions, powers, etc.) that make
most handbooks bulky. However, most calculators
do not give integrals, derivatives, series, and other
mathematical formulas and figures that are often
needed. Accordingly, this book contains that
information in addition to a comprehensive table
of integrals. A section on statistics and the
accompanying tables, also not readily provided by
calculators, have also been included.

The size of the book is comparable to that of
many calculators and it is really very much a
companion to the calculator and the computer as
a source of information for writing one’s own
programs. To facilitate such use, the author and
the publisher have worked together to make the
format attractive and clear. Yet, an important
requirement in a book of this kind is accuracy.
Toward that end we have checked each item
against at least two independent sources.

Students and professionals alike will find this
book a valuable supplement to standard textbooks,
a source for review, and a handy reference for
many years.

Ronald J. TaHarida
Philadelphia
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About the Author

Ronald J. Tallarida holds B.S. and M.S. degrees in phys-
ics/mathematics and a Ph.D. in pharmacology. His
primary appointment is as Professor of Pharmacology
at Temple University School of Medicine, Philadelphia;
he also serves as Adjunct Professor of Biomedical
Engineering (Mathematics) at Drexel University in
Philadelphia.

Dr. Tallarida received the Lindback Award for
Distinguished Teaching in 1964 while in the Drexel
mathematics department. As an author and researcher,
he has published over 200 works, including 7 books,
and has served as a consultant to both industry and
government agencies.

© 1999 by CRC Press LLC



Greek Letters
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Alpha
Beta
Gamma
Delta
Epsilon
Zeta
Eta
Theta
Iota
Kappa
Lambda

Omicron
Pi

Rho
Sigma
Tau
Upsilon
Phi

Chi

Psi
Omega

The Numbers &t and e

T
e
log,,e
log,10

3.14159
2.71828
0.43429
2.30258
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26535
18284
44819
50929

89793
59045
03252
94046



Prime Numbers

2 3 5 7 11
31 37 41 43 47
83 89 97
127 131 137 139 149
179 181 191 193 197
233 239 241 251 257

7379

Important Numbers in Science
(Physical Constants)

Avogadro constant (N,)

Boltzmann constant (k)

Electron charge (e)

Electron, charge/mass,
(e/m,)

Electron rest mass

(m,)

Faraday constant (F)
Gas constant (R)

Gas (Ideal) normal
volume (V)
Gravitational constant

G)

Hydrogen atom
(rest mass) (my)
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13
53
101
151
199
263

6.02 x 10% kmole™!

17
59
103
157
211
269

19
61
107
163
223
271

23
67
109
167
227
271

1.38 x 10722 J°K~!
1.602 x 10 C

1.760 x 10" C-kg™!

9.11 x 10 kg

(0.511 MeV)
9.65 x 10* C-mole™!

8.31 x 103 J-°K!
kmole™!

22.4 m3-kmole™!

6.67 x 101!

N-m?-kg?

1.673 x 102" kg

(938.8 Mev)

29
71
113
173
229
281



Neutron (rest mass)

(m,) 1.675 x 10" kg
(939.6 MeV)
Planck constant (/) 6.63 X 10734 J-s
Proton (rest mass) (m,) 1.673 x 10727 kg
(938.3 MeV)
Speed of light (c) 3.00 x 10% m-s~!
Contents

1 Elementary Algebra and Geometry

1. Fundamental Properties
(Real Numbers)

2. Exponents

3. Fractional Exponents

4. Trrational Exponents

5. Logarithms

6. Factorials

7. Binomial Theorem

8. Factors and Expansion
9. Progression

10. Complex Numbers

11. Polar Form

12.  Permutations

13. Combinations

14.  Algebraic Equations

15. Geometry

2 Determinants, Matrices, and
Linear Systems of Equations

1. Determinants
2. Evaluation by Cofactors
3. Properties of Determinants
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10.
11.
12.

Matrices

Operations

Properties

Transpose

Identity Matrix

Adjoint

Inverse Matrix

Systems of Linear Equations
Matrix Solution

3 Trigonometry

1.
2.

3.
4.

Triangles

Trigonometric Functions of an
Angle

Trigonometric Identities

Inverse Trigonometric Functions

4 Analytic Geometry
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12.

OO XN B W

Rectangular Coordinates
Distance between Two Points;
Slope

Equations of Straight Lines
Distance from a Point to a Line
Circle

Parabola

Ellipse

Hyperbola

Change of Axes

General Equation of Degree
Two

Polar Coordinates

(Figure 4.16)

Curves and Equations
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5 Series

1. Bernoulli and Euler Numbers
2. Series of Functions
3. Error Function

6 Differential Calculus

1. Notation

2. Slope of a Curve

3. Angle of Intersection of Two
Curves

Radius of Curvature

Relative Maxima and Minima
Points of Inflection of a Curve
Taylor’s Formula
Indeterminant Forms
Numerical Methods
Functions of Two Variables
Partial Derivatives
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7 Integral Calculus

Indefinite Integral

Definite Integral

Properties

Common Applications of the
Definite Integral

5. Cylindrical and Spherical
Coordinates

Double Integration

Surface Area and Volume by
Double Integration

8. Centroid

s

~o

© 1999 by CRC Press LLC



8 Vector Analysis

Vectors

Vector Differentiation
Divergence Theorem
Stokes’ Theorem
Planar Motion in Polar
Coordinates

Nk » =

9 Special Functions

Hyperbolic Functions
Gamma Function (Generalized
Factorial Function)

Laplace Transforms
Z-Transform

Fourier Series

Functions with Period Other
than 27

Bessel Functions

Legendre Polynomials
Laguerre Polynomials
Hermite Polynomials
Orthogonality

N =

OB

——
— O 0™

10 Differential Equations

1. First Order-First Degree
Equations

2. Second Order Linear Equations
(With Constant Coefficients)

11 Statistics

1. Arithmetic Mean
2. Median
3. Mode
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12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.

23.
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Geometric Mean

Harmonic Mean

Variance

Standard Deviation
Coefficient of Variation
Probability

Binomial Distribution

Mean of Binomially Distributed
Variable

Normal Distribution
Poisson Distribution
Empirical Distributions
Estimation

Hypotheses Testing
t-Distribution

Hypothesis Testing with #- and
Normal Distributions
Chi-Square Distribution
Least Squares Regression
The F-Distribution
(Analysis of Variance)
Summary of Probability
Distributions

Sample Size Determinations

12 Financial Mathematics

1.
2.

3.

Simple Interest

True Interest Formula
(Loan Payments)

Loan Payment Schedules
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10.

11.

12.

13.

14.

15.

16.

17.

18.
19.
20.
21.

Loan Balance Calculation
Accelerated Loan Payment
Lump Sum Payment
Compound Interest

Time to Double (Your Money)
Present Value of a Single
Future Payment

Regular Saving to Accumulate
a Specified Amount

Monthly Payments to Achieve
a Specified Amount

Periodic Withdrawals From an
Interest-Bearing Account
Periodic Withdrawals That
Maintain the Principal

Time to Deplete an
Interest-Bearing Account

with Periodic Withdrawals
Amounts to Withdraw for a
Specified Number of
Withdrawals I

Amounts to Withdraw for a
Specified Number of
Withdrawals I

Present Value of Regular
Payments

Annuities

The In-Out Formula

Stocks and Stock Quotations
Bonds
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22. Tax-Free Yield

23. Stock Options (Puts and Calls)
24. Market Averages

25. Mutual Fund Quotations

26. Dollar Cost Averaging

27. Moving Average

Table of Derivatives
Table of Integrals
Appendix

Table A.1: Areas Under the Standard
Normal Curve

Table A.2: Poisson Distribution

Table A.3: t-Distribution

Table A.4: %2 Distribution

Table A.5: Variance Ratio

Table A.6: Monthly Payments per $1000
of Loan Value

Table A.7: The Growth of $1 at Various
Annual Interest Rates and Specified
Number of Years

Table A.8: Doubling Time for Various Annual
Interest Rates

Table A.9: Monthly Savings to Produce $1000
in the Specified Number of Years
at the Given Annual Interest Rate
(Compounded Monthly)
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Table A.10: Monthly Savings to Produce $1000
in Specified Number of Years at the Given
Annual Interest Rate
(Compounded Annually)

Table A.11: Percentage of Funds That May
Be Withdrawn Each Year at the Beginning
of the Year at Different Annual
Interest Rates

Table A.12: Growth of Annual Deposits
of $1,000 at the End of the Year at
Specified Annual Interest Rates

Table A.13: Growth of Annual Deposits
of $1,000 at the Beginning of the Year
at Specified Annual Interest Rates

Table A.14: Monthly Amount That Must
Be Saved for the Years Indicated
in Order to Collect $1,000 Per Month
Thereafter at 4% Annual Interest
Compounded Monthly

Table A.15: Monthly Amount That Must
Be Saved for the Years Indicated
in Order to Collect $1,000 Per Month
Thereafter at 6% Annual Interest
Compounded Monthly

Table A.16: Monthly Amount That Must
Be Saved for the Years Indicated
in Order to Collect $1,000 Per Month
Thereafter at 8% Annual Interest
Compounded Monthly
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Table A.17: Monthly Amount That Must
Be Saved for the Years Indicated
in Order to Collect $1,000 Per Month
Thereafter at 10% Annual Interest
Compounded Monthly
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