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O Review

@ Level curves
@ Total differentiation

@ Practice problems
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Quiz: Problem set 1

How was the first problem set?
A. Very easy
. Easy

B

C. Medium
D. Hard

E

. Very hard
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Concepts so far

@ Function rules
— Exponents and logs

First & second derivatives

o Partial derivatives

FOC & SOC

— Conditions for min/max

Lagrange method (constrained optimization)
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Important rules

Exponent Rules
Rule Example
1) x°x" =x"* 'x* =x*
2) (x*)=x" (x) =x"
x* _ Lab x° 2
3) xT =X ;!— =x
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Important rules

Rule

Log Rules

Example

1) In(xy)=In(x)+In(y)
x

2) In(=)=In(x)—In(y)
y

3) Aln(x)=In(x")

In(5x3)=In(5) + In(3)
5
'"{5) =In(5) - In(3)

5In(3) =1In(3*) = In(243)
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Special function: mir

@ A “minimum” or “Leontief” function has the form:

y = min{ax1, fxa}

— « and [ are constants
- E.g., U(x1,22) = min{2zxy, 3z2}

o NOT differentiable, but sometimes used in economics

@ Represents utility for “perfect complements”, e.g., pair of shoes
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Level curves

@ A level curve of a function y = f(z1,z2) is the curve of points
(x1,x2) where f(x1,x2) is some constant value

— Think of this as a cross-section of the 3-D graph

@ Functions have many level curves; different curve for each value in
range f(x1,22)

@ Level curves NEVER intersect
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- - K)
Level curves visualized: z = (yz)'/?
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Solving for level curves

@ When given a utility function we can reduce the equation to 2
dimensions

e Set U(x1,2) to a fixed level U

Uz, z2) = /o1 + 22
U= /z1+ x2
U— Va1

@ Plot x9 on the y-axis and x1 on the x-axis

T —
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Solving for level curves
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Total differentiation

e For functions of 2+ variables the total differential/derivative is:

y = f(x1,72)

3]'?(5617362)@;1 n Of(x1,22)
o1 9

dy = fidxy + fadxo

dy = dxo

@ This is how the function changes w.r.t. all of its variables, not just one
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Total differentiation: examples

Find the total derivative of the following functions:

2
Y = T1T9

€2

y =In(z)e
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Total differentiation in economics

@ We can use total differentiation to find the Marginal Rate of
Substitution (MRS) between 2 goods

— "How much of one good am | willing to give up for more of the other
good?”

— Slope of indifference curve (level curve for utility function)

— Indifference means utility doesn't change — dU =0
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Total differentiation in economics

@ We can use total differentiation to find the Marginal Rate of
Substitution (MRS) between 2 goods

— "How much of one good am | willing to give up for more of the other
good?”

— Slope of indifference curve (level curve for utility function)
— Indifference means utility doesn't change — dU =0
Ul(zy,xo) = 2123
dU = x3dxy + 22172d2s
0= x%d:z:l + 2x129dx9

—2x129dx9 = l‘%dl’l

g = — x%dwl
23311‘2
dzo 3
2= — MRS
d:El 21’1:E2
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Total differentiation practice

Find % for the following utility function:

€2

y = In(z1)e
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Lagrange practice

max U(a:l, xg) = xl(l + 33'2)
1,22

s.t. pr1xy +pexra =1, x1 > 0,290 >0
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Lagrange practice
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