Werkcollege 6

Stationary points
Suppose that f(z,y) is a function with 2 variables.
e a point (a,b) is stationary if V f(a,b) is null (that is, f5(a,b) = fy(a,b) =0)

e local maximum and local minimum are defined as in the case with one-variable functions. If
a stationary point is neither a local maximum nor a local minimum, it is a saddle point

e example of a saddle point:

e how to determine if a stationary point is a local maximum, a local minimum or a saddle
point?

o we use the determinant of the Hessian matrix. The Hessian matrix is the matrix

fww(xvy) fwy(xvy)
Jye(®,y)  fyy(2,y)

We denote by H(x,y) its determinant.
e for a “smooth” function f(x,y) and a stationary point (a,b), we have the following criteria

— if H(a,b) < 0, then (a,b) is a saddle point
— if H(a,b) > 0 and fyz(a,b) > 0, then (a,bd) is a local minimum
— if H(a,b) > 0 and fy»(a,b) <0, then (a,b) is a local maximum

Note: if H(a,b) = 0, then the test is not conclusive



Polar coordinates

Instead of describing a point of the 2D plane by a pair (x,y) (which corresponds to the projections
of the point on the X and Y axis), we can use its polar coordinates (r,6)

e 7 is the distance to the origin

e 0 is the angle between 0 and 27 (0 < 6 < 27), as pictured below

s N

Convert between Rectangular and Polar Coordinates

Rectangular Coordinates: (x, y) <—> Polar Coordinates: (r,0)
Convert from rectangular Convert from rectangular
to polar coordinates to polar coordinates
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