In this last video, I will cover basic points about

The inverse of a function, zncreasing / decreasing functions,

—

How a multi-variate (multiple variable) function looks through important

examples,
When and how to sum functions horigontally or vertically,
How compound interest works, and how to calculate the ne# present value ot a payott

stream,

The summation sign that you might see in statistical or

economic tables.
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Inverse of a function i, calle@l, reverses the mapping from the output y to

the input x. It is as it expressing x in terms of y values, rather than y in terms of x




For example, the demand functibn|Q = 120 — 2Pp [can be reorganized as

p=60-— g, which is cafled the inverse demand. ‘F@"Q < 1N ’1€
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For the inverse function £1 to be well defined, the function f should be monotonic:

o———

either increasing: X, > X4 implie@) D@) g

or decreasing: X, > X1 implies f(x5) < f(x4)




A multi-variable function has more than one input (/ndependent) variable mapped
to an output (dependent) vatiable, tor example: the utility function
2 ‘F (X) =
W)=(B+y
L =
24
4 2




A multi-variable function has more than one input (/ndependent) variable mapped

to an output (dependent) variable, for example: the utility function

u(x,y) = vVx + y?

4 2 Va4 +22 =6




— 1. KO4O L0.6
We can plug in different values for K and L to find the values of the functlon

F(3,2) =7.056 F(2,5)=8453 ..cc (b= o b"

Notice that{F®@ 3 @ ~ 3. -

—@ (3 (\? 6 6) F(K L) 9 constant returns to scale
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F(K,L) =A- Ka. Qhas 0-4+0.6 = |

Constantreturnstoscale «<— a+b=1
=

Increasing returns to scale <> a + @ 1
=

Decreasing returns to scale <= a + @ 1
=

A tfunction of this form is caﬂed a Cobb—Doug]as function.
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When summing functions horizontally, express the variable on horizontal axis
(Q) in terms of the other variable (p) and sum the right-hand sides.

EXAMPLE: Deriving the market demand from individual demands




When summing functions vertically, express the variable on vertical axis (p) in
terms of the other variable (Q) and sum the right hand sides.

L Deriving the supply after a per-unit tax being imposed... or
ax

He total cost TC(Q) function from fixed and variable costs for a firm...
> 5 TQr1p-60| dw=n  TEC(R)=WD

) _ AL S
{O — TVC (Q)' Q ~ Q

~c(® = QSR




Suppose you deposit P dollars at annual interest mz‘e@ (Ex: 7% interest, 1 = 0.07)

After t years you will have@ (1 + l)®)

So, P dollars now is worth P - (1 + i)*dollars t years later. Or alternatively;

X
X dollars recetved t years fra from now has present value of 120
- - 100 (l«'\
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Assume you are given C dollars each year starting from now, for eternity.

Now W//owiﬂg year. ...
t=0 t=1 t=2 t=3 t=4....
C&—C)— (O © ¢ C...

Net Present Value (NPV) of this stream of payoffs will be:

time

C C C
NPV =\C)+ + 4 ...
(1 +D)7 1+ (1+i8®
%[D:@is sometimes called the discount factor.
€(0,) NPV = C + C8 + C82 + €83 + ---
—
=1
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. Net Present Value (NPV) of this stream of payoffs will be:
NPV = C + €8 + €82 + €8 + @%}’\;ﬁy )|
o Qe =T A

(1 8) - NPV = C - 37

C 1+1 1
NPV =|——= — . (1 + T)
T ! @ 31+1 ) G\L
j loox(w@)s 200
e —
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=5 2 2 2
: _ =@+ 2-3°-1)+(2-4°-1) +(2-5% -1
L6 = 7417 + 31 + 49 =(104)
In general (3120 (fi)=f(g)+f(a+1)+---+f(b—1)+f(2)

In the previous example on a stream of C dollars each year, we would have:

9, (O\arb> = Zq 1—%
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