Exercises, Implicit function theorem

Horia Cornean, d. 25/03/2014.

Exercise 1. Let h : R? — R given by h(u,v) = u? + (v — 1) — 4. Show that h(2,1) = 0, and
h € C'(R?). Show that one can apply the implicit function theorem in order to obtain some small
enough € > 0 and a C! function f: (1 —¢,1 + ¢€) — R such that

h(f(v),v) =0, Yve(l—¢l+e).

Find f’(1). Can you find f explicitly in this case? Can you repeat the construction around the
point a = [0, 3]?

Exercise 2. Let h : R1™2 — R given by h(u,w) = u? + w? — 4. Show that h([2,0,0]) = 0, and
h € C'(R3). Show that one can apply the implicit function theorem in order to obtain some small
enough € > 0 and a C* function f : B.([0,0]) C R? — R such that

h(f(w),w) =0, VYw € B([0,0]).

Find D f(w). Can you find f explicitly in this case? Can you repeat the construction around the
point a = [0,2,0]?

Exercise 3. Let h: R?T2 - R? given by h(u,w) = [uf + uz + w?, et — 1+ uy + ws]. Show that
h([0,0,0,0]) = [0,0], and h € C*(R*). Show that one can apply the implicit function theorem in
order to obtain some small enough € > 0 and a C*! function f : B.([0,0]) C R? — R? such that

h(f(w),w) =0, Vw € B.([0,0]).

Find Df(]0,0]). Can you find f explicitly in this case?



