Problem Seminar

March 14, 2009: Inverse function theorem. Implicit
functions

Instructor: Constantin P. Niculescu
Differentiation of implicit functions

1. Flnd and —g if

(ac2—|—y2>3—3(ac2—|—y2)—|—120.

2. Find % and 2—5 If

2—2y2—|—3z2—yz—|—y20.

Questions marked with * are more involving.



3. Consider the Descartes’ folium, 23 + y3 — 32y = 0.
Write down the equation of the tangent at the point

(3/2,3/2).

4. Find the extrema of the function z = z(x, y) defined
by

2:02—|—2y2—|—z2—|—8:r;z—z—|—820.

5. Given the system of equations

3r+vy—z+ u? =0
rT—y+2z2+u=0
2x + 2y — 3z + 2u = 0,

prove that it is possible to express (locally) y, z, u as

functions of x. Notice that we cannot express x, vy, 2z
as functions of w.

6. Let £ and F' be two isomorphic Banach spaces, U
an open subset of E and f € CY(U, F) a function
such that df(x) €lsom(E, F) for every x € U.
Prove that f(U) is an open subset of F.
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