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Introduction

Mathematical Tables (MAT) is a small source book of mathematical tables of trigonometric
formulae, derivatives, integrals, special functions, series expansions, special formulae, and whatever
else turns out to be useful. The idea is not to compete with any of the great source books, but to
have a quick reference that is useful to myself and students and whose copyright belongs to me. The
entries have been drawn from many sources, but have all been written by me. There is no guarantee
of accuracy.

The book is available in electronic form to instructors by request to the author. It is free
courseware and can be freely used and distributed, but not used for commercial purposes. MAT 1s
still at a very early stage, but 1t will grow. User instructors can, of course, add and modify as they
list.

Everything is written in plain TEX in my own idiosyncratic style. The entries are referenced in
comment statements by the reference I used for them when there is one. This allows me to check
the entry and also do searches for it. The references are abbreviated: Hu-3:1 stands for Hudson,
1946, p. 3, equation 1. The codes for references are given in the References just below.

I would like to thank the Department of Physics & Health Physics of Idaho State University
for its support for this work. Thanks also to the students who helped flight-test the entries.
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Chapter 1 Trigonometric Formulae

Note: The general variable is usually é, but others such as a and b occur too.

(1) sin Asin B = %[COS(A— B) — cos(A + B)]

(2) sin? f = % [1 — cos(26)]

(3) cos Acos B = % [cos(A — B) + cos(A + B)]

(4) cos® f = % [1 4+ cos(26)]

(5) sin Acos B = % [sin(A — B) +sin(A + B)]

(6) sin(f) cos(f) = %sin(?@)

(7) sin(26) = 2sin(6) cos(f)

(8) '’ = cos(f) +isin(f)  Euler’s formula
(9) sin(0) = £ ;:_M

(10) cos(f) = #



Chapter 2 Series

1. Simple Series

(1) (a+b)" = Z (Z) an~kpk binomial theorem
k=0
11— n41 n
(2) Sn = 1 ? = Z zt finite power series
-t £=0
1 = .
(3) S = T 2= Zx power series |z| < 1
-t £=0
(4) So(n) =Y 1=n
=1
- n(n+1
6 sin) = 3 0= "D
=1
- n(n+ 1)(2n+1)
(6) Sa(n) =Y 2=
=1
n 2 1)2
(7) 53(71) — ZES — n (714+ )
=1
(3) L A A A
e = — = rt+ —+ =+ —+ — 4+ —
o n! 2 6 24 120 720
2. Trigonometric Series
— g2kl 1 1
1 1 = ) =2 — —23 4 —2° — 504027 + ...
(1) sin(z) kzo( ) k1) i + 120° 5040z +
G z2k 1 1 16
9 ) — _1k‘L — 1 — Zpfa gt
@) cos(z) ;( " @ ¥ Tt T T
3. Riemann Zeta Function
1
) (=3
=1
2
T
2 2) = —
) ="
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Chapter 3 Vector Identities

Note: The general vectors are usually A and B.

V.- (Ax B)=

sl
a

X

o

|



Chapter 4 Derivatives

Note: The general variable is z and general functions of z are u and v. The symbol “log” is used
for base 10 logarithm and “In” for natural logarithm. The natural logarithm base is e of course. All
other symbols are constants: e.g., a.

d(a) d(z)
1 =0 =1
M) dx dx
dn n dkF dr—k
(2) diig) = E <Z) ﬁdr”—_i biderivative formula
1 du P
3 1 1 = —— f in~1! _— =
(3) S sinu T or sin E[ 2,2}
d 1 -1 du _1
(4) gp 05 u= edr for cos™ € [0, 7]
d 11 du
(5) Etan T it ude



Chapter 5 Integrals

Note: The general variable is z and general functions of z are u, v, f, and g. The symbol “log”
is used for base 10 logarithm and “In” for natural logarithm. The natural logarithm base is e of
course. All other symbols are symbols are constants (e.g., a, b, etc.) unless otherwise noted. For the
indefinite integrals the constants of integration C' are omitted, except for the fundamental forms.

1. Fundamental Forms

@) 4 [ 1(@)dz = fa) do
(3) / [Z aifi] de = a; / fidx
Z l,a-}—l
(4) /xadm—a+1+0 for a1
(5) /x—l de = In(z) + C
6 [UEsE)d= [ f@eede+ [ @@ o
(7) / F(2)g(z) de = / [f(2)g(2)] dz — / f(2)g'(z)de+C integration by parts
(8) / wdv = uy — / vdu+C  integration by parts

2. Functions containing az? + b

e ()
——tan Ty /= a>0andb>0;
ab b
1 z/a —/— )
In a>0and b <0;
2v/—ab <a:\/_—|—\/
dx
o 1 /—
(1) /a:c2+b In Vbt a a<0andb>0;
2v/—ab Vb — zv/—a
1
- b=0;
ax
% a=0

i T2 T Aa SV db

( ) / (aIQ + b)Z 26 (a:L‘Z ¥ b) + Qb\/ﬂ an <33 p ) a> 0 an >0

(3) / dzx _ 1 x n 2n — 3 / dzr - .
(axZ+b)» — 2(n—1)b(ax?+b)"=1 " 2(n—1)b ) (ax?+b)"-1 n integer

6




(4) /\/acﬂi \/_ln(m\/_—}—\/arQ ) a<0

Chapter 5 Integrals

7

1 a 1 a
5 _ -1 ¢ - _ -1 _ 0
(5) m \/__asm (m,/ b) —\/__acos <l‘1/ b) a <
dz z
6 =
(6) / (ax? + )32 bJazZ + b
3. Functions containing az? + bz + ¢
(1) / dx _ 2(2ax + b)
(az? + bz + ¢)*/? (b2 — dac)Vazr?+bx +c
4. Functions containing sin(az)
n(2
(1) /sin (az)dz = ; — W
1
(2) /sinB(am) dx = - cos(az) + % cos?’(am)
4
-5 _ 4 3 _
(3) /sm (azx)dz = Fa sin®(az) cos(ax) + 1Ea cos” (ax) Ea cos(ax)
1 -1
(4) /simn (ax)de = —— sin”_l(am) cos(ax) n /sin”_z(am) dz
na n

sin[(a — b)z]  sin[(a + b)z]

(5) /sin(a:b) sin(bz) de = 2a=b)  2ath la| # |b]

5. Inverse Trigonometric Functions

(1) /sin_l(am) de = :L‘sin_l(a:b) + l\/1 — a2x?

a

1
(2) /cos_l(am) dx = a:cos_l(a;r) — V1 —a%22

a

6. Algebraic and Trigonometric Functions

z sin( == sin(az) — 2 cos(ax)

a

1 ;
z cos( == cos(az) + 2 sin(az)

2 2 2
(4) / “cos( . sin(az) + —;E cos(azr) — — sin(ax)
a a

a3

2 2 2
(2) /CL‘Z sin( =z cos(az) + —f sin(az) + — cos(az)
a’? a




8 Chapter 5 Integrals

7. Gaussian Function and Integrals

1
(1) G(z) = exp [—
o\ 27
. T owrg T
(2) - dx = 3
(3) / ze= dp = 271
~ 2 _—Ag? _ ﬁ 1
(4) /_Ooxe dr = 9 \3/2
5 23e™ " dp = A2
(5)
e 2 3 ﬁ
4 —Xzx - —
(6) /_Ooa:e dr_4/\3/2
(7) / 2Pe= 2" dp = 2273
< v 1[(y—1)/2]!
Y o AT — _
(8) /0 zYe dx = 5 \GFD/Z
[(y—1)/2]!
o Ay+1)/2
9) / Ve dr =140
- undefined
complex
(10) I, = / 2 e dg = A= (nHD)/2
0
1
(11) L=X"1 (5)
1
(12) Iy =\""2 (5)
(13) Is=\"?
(14) I =3x7*

) 9
7] standard form

for y not an odd negative integer

, for y an even integer;

for y an odd positive integer;
for y an odd negative integer;

for y non-integer

()]

8. Factorial Functions and Integrals

(1) z! :/ et dt
0
(2) 2zl =z(z = 1)! for z not a negative integer nor 0
1)!
(3) 2l = % for z not a negative integer
z
(4) nl=nn—-1)(n-2)...1 for n a non-zero positive integer
(5) =1, 20=2, 3=6, 4=24, 5=120, 6'=720
1
(6) 0l =1 (-5)! -7
R EATIY; 3\, _ 3/ 5\, 15y 7\, 1057
2) 2 2/ 4 2) 8 2/ 16

7! = 5040



Chapter 5 Integrals 9

o (Y (b (Deogr (Yol

1 [ n R noo
9) f(n,z) = —/ et dt = et 4 fln—12) =e " Z - for n non-negative integer
x n! !

n! n! ! (n—1)! prt £
(10) f(n,z) = nle™® o
£=0
xr n ,I‘Z
(11) g(n,z) = / e dt =n!— f(n,z) =n!|[1—-¢7" o for n a non-negative integer
0 /=0

£=0
for n a non-negative integer

(15) h(n,b,a) = g(n,b) —g(n,a) = n! (1 —e 7 E %)

9. Some Definite Integrals

a 2

(1) / \/az—:ﬁda::%
0

a2

(2) / \/2(1:13—1‘2(1:13:71-—
0

4
2T
(3) / sinfzdr=n
0
2T
(4) / coslzdr=m
0
© gin’z
(5) [

o ¥




