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sin θ ±φ( ) = sinθ cosφ ± cosθ sinφ cos θ ±φ( ) = cosθ cosφ ∓ sinθ sinφ
cosθ cosφ = 1

2 cos θ +φ( )+ cos θ −φ( )⎡⎣ ⎤⎦ sinθ sinφ = 1
2 cos θ −φ( )− cos θ +φ( )⎡⎣ ⎤⎦

sinθ cosφ = 1
2 sin θ +φ( )+ sin θ −φ( )⎡⎣ ⎤⎦

cos2θ = 1
2 1+ cos2θ⎡⎣ ⎤⎦ sin2θ = 1

2 1− cos2θ⎡⎣ ⎤⎦

cosθ + cosφ = 2cosθ +φ
2
cos

θ −φ
2

cosθ − cosφ = 2sinθ +φ
2
sin

φ −θ
2

sinθ ± sinφ = 2sinθ ±φ
2
cos

θ ∓φ
2

cos2θ + sin2θ = 1 sec2θ − tan2θ = 1

eiθ = cosθ + isinθ Euler's relation⎡⎣ ⎤⎦

cosθ = 1
2 e

iθ + e− iθ( ) sinθ = 1
2i e

iθ − e− iθ( )

cosh z = 1
2 e

z + e− z( ) = cos iz( ) sinh z = 1
2 e

z − e− z( ) = −isin iz( )

tanh z = sinh z
cosh z

sech z = 1
cosh z

cosh2 z − sinh2 z = 1 sech2 z + tanh2 z = 1

f z( ) = f a( )+ f ' a( ) z − a( )+ 1
2! f

'' a( ) z − a( )2 + 13! f ''' a( ) z − a( )3 +! Taylor series⎡⎣ ⎤⎦

ez = 1+ z + 1
2! z

2 + 1
3! z

3 +! ln 1+ z( ) = z − 1
2 z

2 + 1
3 z

3 −! z <1⎡⎣ ⎤⎦

cos z = 1− 1
2! z

2 + 1
4! z

4 −! sin z = z − 1
3! z

3 + 1
5! z

5 −!

cosh z = 1+ 1
2! z

2 + 1
4! z

4 +! sinh z = z + 1
3! z

3 + 1
5! z

5 +!

tan z = z + 1
3 z

3 + 2
15 z

5 +! z < π 2⎡⎣ ⎤⎦ tanh z = z − 1
3 z

3 + 2
15 z

5 −! z < π 2⎡⎣ ⎤⎦

1+ z( )n = 1+ nz + n n−1( )
2!

z2 +! z <1⎡⎣ ⎤⎦ binomial series⎡⎣ ⎤⎦

d
dz
tan z = sec2 z d

dz
tanh z = sech2 z

d
dz
sinh z = cosh z d

dz
cosh z = sinh z

dx
1+ x2∫ = arctan x dx

1− x2∫ = arctanh x

dx

1− x2
∫ = arcsin x dx

1+ x2
∫ = arcsinh x

tan x dx∫ = − ln cos x tanh x dx∫ = ln cosh x

dx
x + x2∫ = ln x

1+ x
⎛
⎝⎜

⎞
⎠⎟

x dx
1+ x2∫ = 1

2
ln 1+ x2( )

dx

x2 −1
∫ = arccosh x x dx

1+ x2
∫ = 1+ x2

dx

x x2 −1
∫ = arccos 1

x
⎛
⎝⎜

⎞
⎠⎟

x dx

1− x∫ = arcsin x( )− x 1− x( )

dx

1+ x2( )3 2∫ = x

1+ x2( )1 2
ln x( )dx∫ = x ln x( )− x

dx

1− x2 1−mx20

1

∫ = K m( ), complete elliptic integral of first kind


