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∂u
∂t

= −(u ⋅ ∇)u − 1
ρ

∇p − ν∇2u + f

Advection Pressure
Gradient

Diffusion 
(viscosity)

External Force

  ∇ ⋅ u = 0 Velocity is divergence-free
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   w1
= u(x, t) + f (x, t)∆t

   ∇
2 p = ∇ ⋅ w

3

   u(x,t + ∆t) = w
3

− ∇p

   
I − ν∆t∇2( )w3

= w
2

   w2
= w

1
(x − w

1
∆t)
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   w1
= u(x,t) + f (x,t)∆t
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= u(x, t) + f (x, t)∆t
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= w
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I − ν∆t∇2( )w

3
= w

2

   

∂w
2

∂t
= ν∇ 2 w
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∇ ⋅ w
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   u(x,t + ∆t) = w
3

− ∇p

  

u
i , j

= u3
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− 1

2
δ p

i+1, j
− p

i−1, j( ),
v

i, j
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