Calculus Review for Intermediate Microeconomics:

Derivatives:

n and c are constants.
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Derivative of a Constant
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Derivative of and Identity:
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The Power Rule
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The Constant Multiple Rule
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The Sum Rule
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The Product Rule
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The Quotient Rule
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The Chain Rule
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Rule for Finding the Partial Derivatives of f : Suppose f is a function of two variables x and y.
1) To find 
[image: image13.wmf](

)

y

x

f

x

,

¶

¶

, regard y as constant and differentiate f with respect to x.

2) To find 
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, regard y as constant and differentiate f with respect to y.

Clairaut’s Theorem: Suppose f is a function of two variables x and y, then

[image: image15.wmf](

)

(

)

÷

ø

ö

ç

è

æ

¶

¶

¶

¶

=

÷

÷

ø

ö

ç

ç

è

æ

¶

¶

¶

¶

y

x

f

x

y

y

x

f

y

x

,

,

.

Integrals:
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The Fundamental Theorem of Calculus: Suppose f is continuous on [a, b].

1) If 
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2) If F ' = f (that is F is any antiderivative of f ), then 
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Limits:

The line 
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 is called a vertical asymptote of the curve 
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 if at least one of the following statements is true:
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Limit Laws: Suppose that c is a constant and the limits 
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Note these rules apply to infinite limits (that is when 
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L'Hôpital's Rule: Suppose f and g are both differentiable functions of x. Suppose in addition that 
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Optimization:

Fermat’s Theorem: If f has a local maximum or minimum at c, and if 
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The Closed Interval Method: To find the absolute maximum and minimum values of a continuous function f on a closed interval [a, b]:

1) Find each value c in the domain of f such that 
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2) Find the values of f at each of its critical numbers in [a, b].
3) Find the values of f at the endpoints of the interval.

4) The largest of the values from steps 2 and 3 is the absolute maximum value; the smallest of these values is the absolute minimum value.

The First Derivative Test: Suppose that c is a critical number of a continuous function f.

(a) If f ' changes from positive to negative at c, then f has a local maximum at c.

(b) If f ' changes from negative to positive at c, then f has a local minimum at c.

(c) If f ' does not change sign at c, then f has no a local maximum or local minimum at c.

The Second Derivative Test: Suppose f '' is continuous at c.

(a) If 
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 (that is f is convex at c), then f has a local minimum at c.

(a) If 
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 (that is f is concave at c), then f has a local maximum at c.

Langrangian Optimization: Suppose f and g are continuous functions of both x and y. Suppose the values x* and y* that maximize 
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Then for some 
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