Answer on Question #49452 — Math — Multivariable Calculus

Find all the local maxima, local minima and saddle points of the function
f(x,y)=x"3+y"3+3x"2-2y"2-8

Solution.
flx,y)=x3+y3+3x2 -2y -8
fr=3x246x, fr, =6(x+1),
fy=3y*—4y, f,,=2By—2), [fax=0.
D(x,y) = fxxfyy — f3y = 12(x + D3y — 2)
fr=0- 3x>+6x=0-> x=0o0or x=-2

4
fy=0- 3y*—4y=0-> y=0 ory=z

So, we have 4 critical points: (0, 0), (0, g) , (=2,0), (—2,%). Now, test them.
D(0,0) = —-24 < 0,therefore (0,0) — saddle point; f(0,0) = —8.

4 4
D (OE) =24>0and f,, (O§> =6>0, therefore

(0, g) — local minimum,; f (0,%) = —%.

D(-2,0)=24>0and f,,(—2,0) = —6 < 0,therefore

(=2,0) — local maximum; f(—2,0) = —4.

4 4
D (—2,§) = —24 < 0,therefore (—2,5) — saddle point;

F(-23)=-%
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