Notes from Alpha Chiang, Mathematical Economics
CHAPTER 7

RULES OF DIFFERENTIATION AND THEIR USE 

IN COMPARATIVE STATICS

7.1 Rules of Differentiation for a Function of One Variable

Constant Function Rule:
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Power Function Rule:
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Generalized Power Function Rule




[image: image3.wmf]1

()

n

nn

yfxcx

d

cxcnx

dx

-

==

=


7.2 RULES OF DIFFERENTIATION INVOLVING TWO OR MORE FUNCTIONS OF THE SAME VARIABLE

Sum-Difference Rule
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Product Rule
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Quotient Rule
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Relationship between Marginal Cost and Average Cost Functions
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Book example:  
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7.3 RULES OF DIFFERENTIATION INVOLVING FUNCTIONS OF DIFFERENT VARIABLES

Chain Rule


If we have a function 
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where y is in turn a function of another variable x, say 
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then the derivative of z with respect to x is equal to the derivative of z with respect to y, time the derivative of y with respect to x:
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Example 1:   If z = 3y2, where y = 2x+5, then
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Example 2:   


If z = y-3, where y = x3, then 
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Example 3: 
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Example 4:


Given a total revenue function of a firm 
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 where output Q is a function of labor input L, or Q=g(L), derive the marginal revenue product of labor.
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Inverse Function Rule


If a function y = f(x) represents a one-to-one mapping, i.e. if the function is such that a different value of x will always yield a different value of y, the function f will have an inverse function x=f-1(y).


This means that a given value of x yields a unique value of y, but also a given value of y yields a unique value of x.

The function is said to be monotonically increasing:  if  
[image: image17.wmf]1212

()()

xxfxfx

>Þ>


Practical way of ascertaining monotonicity:  if the derivative f’(x) always adheres to the same algebraic sign.

Example:
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Example:
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This applicable only when the function involved is a one to one mapping.

7.4 PARTIAL DIFFERENTIATION
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Techniques of Partial Differentiation


Just hold (n-1) independent variables constant while allowing one variable to vary.


Given 
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Example 2:  
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Geometric Interpretation of Partial Derivatives  [Read!!!!]


7.5 APPLICATIONS TO COMPARATIVE-STATIC ANALYSIS

Market Model
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Four partial derivatives on P:
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Conclusion:  
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 EMBED Equation.DSMT4  [image: image26.wmf]
National Income Model
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Government expenditure multiplier
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Non-income-tax multiplier
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Income tax rate multiplier


[image: image30.wmf]00

2

()

0

(1)1

IG

YY

babg

b

dbbdbbd

--++

¶-

==<

¶-+-+


Exercise: 7.5, #2

Digression:  Jacobian Determinants

Purpose:  use of partial derivatives to test whether there exists functional (linear or nonlinear) dependence among a set of n functions in n variables

If we have n differentiable functions in n variables, not necessarily linear, 
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note!: fn denotes the nth function

we can derive n2 partial derivatives to give us the Jacobian
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Jacobian test for existence of functional dependence among a set of n functions:
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=0 if the n functions are linearly or non linearly dependent.

Example:


Consider the two functions:
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Therefore the two functions are dependent.  Note that y2 is simply y1 squared.

Note that for the special case of linear functions, we recall that the rows of a linear equation system 
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are linearly dependent if and only if the determinant 
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Since 
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 the  Jacobian 
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Thus the Jacobian criterion of function dependence amounts to the same thing, functional dependence among the row of the coefficient matrix A.


Assignment:


Exercise 7.2, page 169


#1, #2, #3a,c, #4, #5, #7a,c, 8








Exercise 7.3, page 174


1,2,3ac,4





Assignment:  Exercise 7.4


1bd, 2ac, 4, 5





Assignment:  Do Exercise 1a and 1b
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