Essential mathematics for economics Analysis

flx) =e* = f'(x) =u'-e¢

Logarithmic functions and differentiation:
The derivative of Inx:

') =1
Fx) = Inx = f'lx) =~

Ex. Find f'(x) when f{x) = inx +x2

Fiix)= §+ 2x

Chapter 7 Application of Derivatives:

Application of Derivatives:

Implicit Differentiation:
1. Implicit Differentiation is used when the function is not in the form a= f(b), but the
variables x and y could be on either side of the equation,

2. Instead of getting the equations to the form a=f(b), just take derivative on both sides
(REMEMBER: re-write ‘a’ as f(b) considering ‘a’ to be a function of ‘b’)

3. Solve the equation for y’

Example:
2a% + 4ab = 2b°
2a2 + 4af (b) = 2[f(Q)]?
(Remember: use chain and product rule where applicable)
2x2xa+4afla) + daf (o) = 2x 2 x fla) xf{a)
4a +4f(a) + 4af (@) = 4f(a)f (@)
da +4f(a) = fla)[4f(a) —4d]
. da+4f{a) 4a+4b
f@= -t
Inverse and Differentiation

If a function is differentiable, and it is strictly increasing or decreasing then for that interval
function will have an inverse.

fora functionb = f{a) RiB) = 1
' Y fay)
For Example: Find the inverse of the equation f{x) = e¥
y=e*=flx)
x=gly)=Iny

1
"{v) = —— from the equation given above
g'() o) f q g
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1
e*

therefors, the inverse functionise* =y

e

Understanding Linear Approximations:

When there is a complex function then we can sometime replace it with a linear function with
a similar graph.
Foravalue o = u

fla) ® flw) + fu)e —u)

Example: Find the approximate value of {1.003)%%

We can consider this equation to be fi{x) = x®%, where x = 1.003,
Nowletusassumex =1003 ¥ a=1

Using the formula,

FOLO0359) & F(1) + f1(159)(1.003 — 1)

First we solve; ' {15%) = 60 x 15% = 60

Therefore,

f'['l.ﬂﬂEE"}} & 1+ 60(0.003) = 1.018

Reminder Rules (For Differentiation)
1. dluf +vg) = udf +vdyg

{where d stands for dif ferentiate, U, are constants, f,gare functions)

2. d(fg) = gdf + fdg

3 d (i) — ﬂd.u;:fdﬁ

Understanding Polynomial Approximations:

When there is a complex polynomial then we can sometime replace it to make calculations
easier

Quadratic Approximation:

Foravalue o = u

F@) % ) + /@)a—) + 3 F)(a—1)?

Other Polynomials with Higher Order

f@~fa+ 22 @-w+ £2 (a-wh2 + ...

Application of Differentiation:

Price Elasticity of Demand: The symbol used for price elasticity is EL, D{g). There is a

simple formula which by definition means that for any function of demand with respect to
price D(p), the price elasticity is
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£L, D®) = 5o x%‘f

An easier formula which can be derived from the above formula is:

EL.f(x) = ﬁ x f'(x) .... General formula for elasticity
Example: An economist has figured out that relation between demand and price of beer in
Rotterdam is given by the function D{p) = :—:, Find the Price elasticity of Beer in Rotterdam

EL,D(p) = D?,—?J} % D'(g) ... from the General formula

plp+l) |, (p+il-ip-1)
{p-1) (p+1?

EL,D(p) = ..... using quotient rule

o
&=

=7
=

E'L?,D(p} = .--;?Jl}: ........ is the Price elasticity of Beer in Rotterdam

Understanding Continuity:

If a function is differentiable for a certain interval then the function is also continues for that
set of interval.

For a function to be continues the following condition has to be true.

lim,—p- F(x) = limyg+ F{x),
where &~ means values of a approaching from the left of a in the number line
a® means values of a approaching from the left of a in the number line
Example: Find out if the function is continues or not,
Flx) =3x—2whenx =2
flix)=—x+éwhenx =2
lim,_o-flx) = 3(2) —2=4.... whenx =2

limn-ﬂ"‘f{x} ==-24+6=4..... whenyx =2

Since, lim,_.- f(x) = lim,_,+ f(x) is true it is a continues function
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