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Review on derivatives :

Lef : Fix = tiny is
Ihm : f is differentiable = f is continuous

Counter-example : f(x) = 1x1

& : · (f) = c f ( + g) = f = g

· ( - g) = f'g + fg) · (f) = Fi
· (x = o (xq) = a - x

a- 1

(aY)) = at (a)(Y)) = ex)

Merivativesof trigonometricfunctions



Eraphs

of : For sin ↓

Sinx)' = lin xth-ina

= lin~
nx cosh + cosx sinh-sinx

h = 0 I

&= MinSinx
= sinx · fin + x



#Limits : Mini,



Therefore,

Sinx) = sinx. fin + x
= Los X

similarly
,

poxy' = Me
cox=xrosh-sixsin-

= cax lin -sinx in n-

I
- Sinx



tanx : taux =  ,

(tanx)' = X-01X-Esinx) · sinx
= see

L





ChainRule

Motivation : we already know how to differentiate Rational functions

What abouAlgebraicfunctions :↑

eg. Fix = +

Notice that F(x) = f (g(x)· Gul : e

g(x) = x+ 1

it is a composition of functions !

e . g.
In the above example :

f(u) = - == y = fru = F(x)

fig ==it
.

E

= fix = F
I

u = x+ /

g'(x) = 2x
=



↑
can use product rule ! but much more complicated !





Let's come back to
exp
onential function

F(x) = a
*

= &X Ina

= f(gm)
,

fill = e", gex = Ina - x

= (ay' = F(x) = f'(g(x) - g'mx)

= eg - Ina = ex
19

. Ina = aT Ina

Frootof the Chain rule :

key in put : Let f be a function differentinblut a
,
the

f(x) = (a) + f((a)(x- a) + b(x -a)

Wha lin =

or flath) = fa) + f (a) h + 1(h)
,

line r
Define

E(h) = E
# ht

;

a(h) is continuous at U

... h = 0.

fathl = Gal + (f(a) + achi) : h



F(x) = f(g(x)

F(x+ h) - F(x) = (g(x+h)) - fg(x)

= f(g(x) + + h)h) - Ggm)

f(u + h) = f(u) + (f'(m+ 2, (h) h'[
wi

= fig(x) + (f'(g(x) + 2)h'))h' - f(g()

= ((g() + ((h') (g((x) + 2g())h
= (((g(x) g(x) + f'(g(x))(g(h) + g((x)3(4) + G(4)Sg(h))4

Fix-li
= In f(g(x) . g(x) + f'(g(x)(g(4) + g((x)((h) + 594Sg(h)

· Min Eg(h) =

· lin3h = ti (gix+gh)-I because Tinh = Pin (gx + Eg()-

= f(g(x) . g'(x



ItDifferentiate
e

3 : x + y = 1

↑
What is the targent line at (* , ) ? or a gener go o ou th cricl

locally it in a corre ! We want to find y

bet xity= 1 is not of the =fix

How to get y ?

Assume : y
= Y(x)

,
he fire f

x + (yx)) = 2&

both side are funcious of x
, taking derivatives

,

we get

2x + 2(xyx)
= 0 or 2x + 2y - y = -

Chain rute y - y + X = 0

y = - * it y + o



# eyinsight: just view o as a function of x
, y = Y(x)

the take derivative of the original equation !





54
. y = 31+" = A

56. y = ge e
x

= ex
+ e

X

2x - y - xy -2yy = 0

3
4 - 1 - 2y'- zy = 0 = y =

T

X= 0
, y

= 1

y + xy + 2 . y = 0 = 1 + e . y = 0 = y= - eT

y" + y + xy" + 28 .(y
/

) + 23 . y" = 0

#

y" - e
+

+ 2 . e
-
+ e . y" = 0 = y" = 0


