Applications of Partial Differentiation
Extremes

Question
Find and classify the critical points of the function
fx,y) = ze ™V

Answer

Aley) = (1=3a%)e v
folz,y) = 3ayle ™+
A= fu(z,y) = 32°(32° — 4)6‘13%3
B = fia(x,y) —3y?(32° — 1)6_””3”3
C = fo(z,y) = 3wy(3y® +2)e "

For critical points: 323 = 1 and 3zy? = 0. The only critical point is (37/3,0).
At that point we have B = C' = 0 so the second derivative test is inconclusive.
However, note that f(z,y) = f(m,())eyg, and e¥’ has an inflection point at
y = 0. Therefore f(x,y) has neither a maximum nor a minimum value at
(371/3,0), so has a saddle point there.



