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Definition:

δF

δf(x)
≡ lim

ϵ→0

1

ϵ

(
F [f(y) + ϵδ(y − x)]− F [f(y)]

)
Useful Identities:

δ

δf(x)

∫
f(y)dy = 1

δ

δf(x)

∫
f(y)pϕ(y)dy = pf(x)p−1ϕ(x)

δ

δf(x)

∫
g(f(y))dy = g′(f(x))

δ

δf(x)

∫
g(f ′(x))dy = − d

dx
g′(f ′(x))

δ

δϕ(x⃗)

∫ (
∇ϕ(y⃗)

)2

d3y = −2∆ϕ(x⃗)

δ

δf(x)

∫
G(z, y)f(y)dy = G(z, x)

δ

δϕ(x⃗)

∫
F
(
y⃗, ϕ(y⃗),∇ϕ(y⃗)

)
d3y =

∂

∂ϕ(x⃗)
F
(
x⃗, ϕ(x⃗),∇ϕ(x⃗)

)
−∇ · ∂

∂(∇ϕ(x⃗))
F
(
x⃗, ϕ(x⃗),∇ϕ(x⃗)

)
1



δ

δf(x)

∫
g(y, f(y))dy = g′(x, f(x))

δ

δf(x)
f(y) = δ(x− y)

δ

δf(x)
f ′(y) =

d

dx
δ(y − x)

δ

δf(x)

∫
g
(
y, f(y), f ′(y), f ′′(y)

)
dy =

∂g

∂f(x)
− d

dx

∂g

∂(f ′(x))
+

d2

dx2

∂g

∂(f ′′(x))
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