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Lagrange multipliers for one constraint

If G(the variables) = a constant is the constraint and we want to extremize the objective
function, F'(the variables), then the extreme values can be found among F’s values of the
solutions of the system of equations VG = AVF (a vector abbreviation for the equations
)\g—f: B g—f where « is each of the variables) and the constraint equation.

Polar coordinates
r=rcosf y=rsinf

r? =22 +y? @=arctan(¥)
dA =r dr df

Spherical coordinates z

xr=psing cosf y=psing sinf z=p cosq¢ o
p? =% 4 y? 4 22 :
dV = p?sin¢ dp df do —~

Change of variables in 2 dimensions
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If p(x,y,z) is density in a region R of R?, the total mass in Ris [ [ [ p(z,y,2)dV.
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