Answer to the question 83980, Math / Differential Equations

Denote by ¥ = (v1,vy) the stream function. Since the flow is incompressible we have
div(v) = 0. Since it is potential we have that there exists the velocity potential u such that
v = 6‘9—;‘1, vy = g—;z. Thus from div(v) = 0 we obtain that Au = 0. As v; = 8‘9—;1 we also have

Av; =0. As vy = 5—52 we also have Avy = 0.
From div(7) = 0 we have 24 = — 922 From v, = 2% 0y = 2% we have 24 = 292 Thus
oz Oxo x1 ) Oxo Oxo Ox1

we obtain also Cauchy-Riemann equations.
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