
Differentiation

MATHEMATICS FOR SCIENCE

IPSE FPMIPA UPI

BANDUNG, 2010

by Syam



 There are three notations for the derivative of                   

with respect to  

 They are  

2

)(xfy

)('' xfy yDx

x

dx

dy
y

dx

d
)(



3

rule multiple-constant)(')()3

rulefunction power )2

function  contant 0)1

1

xcfxcf
dx

d

nxx
dx

d

c
dx

d

nn



4

ruleQuotient 

)(

)(')()(')(

)(

)(
    6)

 ruleProduct                                      

)()(.     5)

rule difference-sum                                     

)4

2 xg

xgxfxfxg

xg

xf

dx

d

xgxfxgxfxgxf
dx

d

xgxfxgxf
dx

d



5

Q
dQ

dR

QQR

QQQ

Q
dQ

d
PP

dQ

d
Q

dQ

dR

-Q)Q(R-Q PPQR

215

15

2151151

1515

2



6

xxx
dx

d

xxx
dx

d
xx

dx

d

xx
dx

d
xx

dx

d

cotcsccsc)5

tansec)(sec4)   sec)(tan)3

sin)(cos)2cos)(sin)1

2



7

60)142()( xxxF

60

2

)(

and142)(

yzyf

xxyxg

Imagine trying to find the derivative of

Let

then

))(())(()()( xgfxgfyfzxF 



8

               

or

))(( or

)('))((')('

andatabledifferenti is))(()(

by defined functioncomposite thethen,at

abledifferentiis andat  abledifferenti is and If

)(  and)(Let

dx

dy

dy

dz

dx

dz

yDzDzD

xgxgfxgf

xxgfxgf

gfy

fxgf

xgyyfz

xyx









9
73

3

3)73(

373

)7()(

 Rule,ChaintheApplying

)(7)(

write),(Assume

.oftermsinfor solved becannot it 

,7Let   

2

2

22

22

33

33

33

y

x

dx

dy

xy
dx

dy

x
dx

dy

dx

dy
y

x
dx

d
y

dx

d
y

dx

d

xxyxy

xyy

xy

xyy



10

alsdifferentitwoofquotientaasderivativetheinterpret

)('

)('

:have wethen

. variableentindependtheofaldifferentithecalled,

. variabletindependentheofaldifferentithecalled,

.variabel

tindependen theoffunctionabeldifferentiabe)(Let

xf
dx

dy

dxxfdy

ydy

xdx

x

xfy



11

MCACthen ,0 if

11

1

cost average 

cost marginal

cost  total

cost average minimum  theFind

2

Q

QC

dQ

d

ACMC
QQ

QC
QC

Q

Q

QCQCQ

Q

QC

dQ

d

 C(Q)/QAC 

 C'(Q) MC 

 C(Q) TC 

C

MC
AC

Q



dxdy
yfdydx

yfx

xfdxdyxfy

1
  )9

 and   )(then

 x offunction  monotonicstrictly  a isy  where

  and),(Let

1

1

12



13

/dP/dQ /b dP/dQ b/dP •dQ

) b(

    )Q/b( /b -bP P  b  b •Q

(Q) f  P  f(P)Q 

sss

ss

-

11

0where

1

•

 each x)for y  one 17, p. function, a  of definition  the(Recall

  x.of  valueunique a yield y will of egiven valu a and

y  of  valueunique a yield x of egiven valu a

in which  one isfunction  monotonicA •

11

1

11010

1



]9[
11

 .

 unknown) one equation, (onefor x  Solve

function  inversean  have illfunction w the

 y, of valuedifferent  a yield always  x willof valuedifferent  a i.e.,

 mapping, one-to-one a represents f(x) y function   theIf

1

1

xfdxdy
yfdydx

(y) f  x 

xfdxdy

 f(x)y 

-

14



 This property of  one to one mapping is unique to the class 
of  functions known as monotonic functions:

 Recall the definition of   a function, p. 17, 
function: one y for each x
monotonic function: one x for each y (inverse function)

 if  x1 > x2 f(x1) > f(x2) monotonically increasing

Qs = b0 + b1P supply function (where b1 > 0) 

P = -b0/b1 + (1/b1)Qs inverse supply function

 if  x1 > x2 f(x1) < f(x2) monotonically decreasing

Qd = a0 - a1P demand function (where a1 > 0)

P = a0/a1 - (1/a1)Qd inverse demand function
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