Find f,, for
fz,y) = 8ty — 5a"y°

First find f,

Sz 8 (4:53) v =5 (5:54) y°
fo = 3223y3 — 2521°

Now find f5, which is 0 (fz) /0y

of.
foy = ai; = 3227 (3y?) — 252" (6y°)
foy = 9623y — 150z%y°

Now, let’s do the derivative in reverse order. Let’s find f.
fla,y) = 8aty® — 52y’
First find f,

fy = 8z (3y2) — 52° (6y5)
fy = 24x*y? — 302595

Now find fy, which is 9 (f,) /0z
fye = 24(42%)y* — 30 (52) y°
fye = 9623y* — 1502%y°

Notice that the answer is the same both ways. This is known as Young’s The-
orem, which says that, for cross-partial derivatives, the order of differentiation
does not matter, i.e.

fxy = fyr



