
Discriminant

D(x, y) = fxx(x, y)fyy(x, y)− fxy(x, y)fyx(x, y)

Selected Vector Formulas

‖v ×w‖2 = ‖v‖2 ‖w‖2 − (v ·w)2

‖v + w‖ ≤ ‖v‖ + ‖w‖

projv (u) =
u · v
‖v‖2

v

V = |u · (v ×w)|
A = |v · u|

Spherical Coordinates

x = ρ cos(θ) sin(φ) ρ =
√
x2 + y2 + z2

y = ρ sin(θ) sin(φ) tan(θ) =
y

x

z = ρ cos(φ) cos(φ) =
z√

x2 + y2 + z2

Cylindrical Coordinates

x = r cos(θ) r =
√
x2 + y2

y = r sin(θ) tan(θ) =
y

x
z = z z = z

Implicit Differentiation

F (z, y, z) = 0
∂z

∂x
= −Fx

Fz

∂z

∂y
= −Fy

Fz

Trigonometic Identities

sin(2x) = 2 sin(x) cos(x)

sin2(x) =
1− cos(2x)

2

cos2(x) =
1 + cos(2x)

2


