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the extrema subject to two constraints is on page 11 in the link above

5 [Extrema subject to two constraints

Here is Theorem 1 with m = 2.

Theorem 3 Suppose that n = 2_If Xy is a local extreme point of | subject to g1(X) =

22(X) = 0 and
dg1(Xo)  dg1(Xo)
ix, dog
#F0 (19
dga(Xo)  dg2(Xo)
i, g

for some r and s in{1,2,...,n}, then there are constants A and p such that

af{xu) _lagl £ D] _ #BEZ(KD} — Uf (20]
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Since _ g
d21(Xo)  32:1(Xo)

dx 1 dx 2

#0, 2n
9g2(X0)  922(X0)
dx, dxs
the Implicit Function Theorem (Theorem 6.4.1, p. 420) implies that there are unique
continuously differentiable functions

hh =h(x3. xs,..... Xp) and hay = hi(xa. x4,....) Xn),

defined on a neighborhood N < B"2 of Uy, such that (/;(U). i»(U). U
Ue N, h(Ug) = x10, h2(Up) = x20, and

< D for all

Can you point where all the mathematical notation underlined with violet above is in the implicit
function since they use that proof. That is show where h; h,, U, x10, X20, N and R™® 2 is in the general
formulation of the implicit function theorem And why have they defined h,=h;?:

Theorem 6.4.1 (The Implicit Function Theorem) Supposethar F : R"77 —
RB™ is continuously differentiable on an open set S of R"™™ containing (Xg,Uyg). Ler
FiXy, Ug) = 0, and suppose thar Fy(Xg. Ug) is nonsingular. Then there is a neighborhood

M of (Xo. Uo). comrained in 5, on which Fu(X, U) is nonsingular and a neighborhood N

of Xg in B" on which a unigue continuously differentiable rransformarion G : B" — B™

is defined, such thar G(Xy) = Uy and

IX.GIXDeM and FIX.GIX)=0 if XeN. (6.4.6)

Moreover,
G'(X) =—[FulX.GX)]"Fx (X, GX)), XeN. (6.4.7)
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Search for the theorem in this link if you want to see more from the implicit function theorem. It is
on page 420

http://ramanujan.math.trinity.edu/wtrench/texts/TRENCH_REAL_ANALYSIS.PDF



