Problem 2.

(1) Decide, whether a set [z, y, u,v] € R* which satisfies

e+ 2(u+v)y = 1,
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can be described on some neighborhood of [1,2,0,0] as a graph of a continuously differentiable
function [g, h](x,y) : R? — R? ([g, h](x,y) = [u,v]) which is defined on some neighborhood of

[1,2] satistying ¢(1,2) = h(1,2) = 0.

(2) Compute the partial derivative of function g with respect to y at [1,2].

If you use the implicit function theorem, then verify its conditions.

Solution

(1) We are going to verify conditions of the implicit function theorem for equation

G, H|(z,y,u,v) = <aze“+” +2(u+v)y—1,ye" " —

and point [1,2,0,0].
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— Function G and ye*~?—2x are continuously differentiable on R*. Function — ﬁ is continu-
ously differentiable everywhere except points, where v = —1. Thus, F € C*(B([1,2,0,0],1)).

- F(172a0,0) = [OaO]v
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Thus, g and h exist and belong to C!.

(2) Vector ( 9y > (1,2) is the solution of system of linear equations
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Thus 9y = 3
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