ECO106/138 Week 9 Lecture Note Template

Chain Rule for Many Variables
If z=F(x,y),withx = f(t,s)and y = g(t,s)
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Implicit Differentiation

How do we fmd Y if a function is defined implicitly?
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General Case
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e.g. The function F is defined for all xand y by F(x,y) = xe¥~3 + xy? — 2y. Find
the equation for the tangent line to the curve at the point (l_i).
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Homogeneous Function

A function f of n variables x1,... xn defined in a domain D is said to be
homogeneous of degree K if for all (x1,...xn) in D,
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e.g. f(x,y) =3x?y —y3>  What's HD?
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e.g. f(xy,x;) =x; +x5  What's HD?
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Partial Derivative of Homogeneous Function
Let f be a differentiable function of n variables that is HD k.

Then each of its partial derivaties f;' (for i = 1...n) is HD (k-1).
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Differentiate both sides with respect to xi
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= Application

= Slopes of level curves of Homogeneous Function.

J

Slofe &t B

Soe at b
Fx
Fy

X
dy _ _ Bxy)
X F'y (Xlﬂ)

— =/
4y _ _Fhexty) ?l?}&u)
X F’g (X9 - ) §0)
F (tX,19)

Hp +- /"

If F be a differentiable function of two varialbes that is HD k.
Then along any given ray from the origin, the slopes of the level curves of F are the same.
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