ECO106/138

Functions of Many Variables

Topics:
1. Functions of Two Variables
2. Functions of More Variables

3. Partial Elasticities
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1. Functions of Two variables
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e.g. Cobh-Douglas Production Function
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e.g. f(x,y) = xy%, find f(a + h, b), f(a,b + k) — f(a, b)
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‘Partial Derivatives with Two Variables
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Partial derivative is taken by keeping one variable constant.
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eg GivenX = A ﬁ , (a) find partial derivatives, (b) Derive elasticities and interpret the

results. X: milk consumption, m: income, p: price of milk, A: positive constant.
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Higher Order Partial Derivatives ﬁ&x'j)
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e.g. f(x,y) = 5x*y? — 2xy®, find 1%t and 2"? derivatives.
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e.g. F(K,L) = 10K/?L'/?, find 2" derivative. Consider the meaning of the derived expression.
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eg f(x,y) = x3e@ Find 15t and 2" derivatives and evaluate at (x,y)=(1,1)
‘% - |axe? 3 = 29% et 2
= 3¢ .
2 N 3 , L N y
—g’% P I yyKe
= (e — 20+y4l= e
oy > 3"
J;) = byxe
i(@j:
3x\ 93)

e.g. DA(p, q) =a-— qup_a where D: the quantity demanded for good A, p: the price of a
product by firm A (own good), g: the price of a product by firm B (other related good) and a>0,
b>0, 0<a<1. Find 1° derivatives with respect to p and qg.
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Functions of More Variables
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— If all the factors of productions are doubled, what will happen to y?
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Partial Derivatives with More Variables
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Higher-order Partial Derivatives

e Second-order partials
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e.g.f(xy,xy,%3) = 5x% + x;x53 — x2x3 + x3. Find Hessian Metrix.
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Young’s Theorem
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e.g.f(x1, %y, X3) = 3x;X,%3 + x2x, — x;X3. Find Hessian Metrix and evaluate at f(1,0,1).



Partial Elasticities

e.g.
e (Own) price elasticity of demand

e Income Elasticity of Demand

e Cross price elasticity of demand

e.g. Find elasticity of z with respect to x when (1) z = Ax%y?, (2) z = xye**7.



e.g. D = Ap~%28m%3% Find (a) price elasticity of demand and (b) income elasticity of demand.
Interpret the result.

eg. D, = Am“pi_ﬁp}/. Find (a) own price elasticity, (b) cross price elasticity and (c) income
elasticity of demand. Interpret the results.



