éB.Z — 3. 4. Derivative Rules

We can use +he definition of the derivative +o

estoablish Some shortcuts for‘ C.ovnPw"Mj fICX).

Derivative Rules

(> LT§ f&x)=c¢ (0. constant) | then f’(x) = 0.

D IF f6) - (,-j(x)) then )C’(x) = C_'j'(x)

(i) Sum rule: [f(x) - j(x)], = f’(x) +j’(x)

(iv) Product rule: [f(x).j(x)] z f’(x)-j(x) + f(x)-jl(x)

(V) Quotient rule: I @ llz 9(<)- £ (x) - ;C(x).j'(x)
j()() [j(x)]z

low d-\mah mMinws h:ﬂk d-low, ST,_N-Q thee boeHom and away we j°('§




All can be proven with the defini{aon of f’(x),

We will prove () & (iv) and leave +he rtrest as

exercises.

Proof: () TE fOO=c, then

h
/W’ c-¢ . fm O - 0
h—o0 h h—=0 \,

) Tf y= g6, thew

3' = fim Flxe)alul) — £(x)q(x)
J J J

h—o \,\ Teick: Subtract and

odd £0g0x+h)

- {;—,:,o JC(XJ:k)j(x«\l«) - Tr(x)j(xm) + f(x)j(xﬂn) - F(x) g4
W

= .&n_r)vlo {f(xﬂ«)-f(x) _ 3()“'") + f(x) . 9q(x+h) - 3()()]
= 3= =900



} f,(x)-j(XX + j:(x)- 3'(x) -

Ex: Find  the derivadive oF each qumc-l-iom below.

() j: X3* X‘7/5

. . Vs -1 ., 9 _Yrs
Selution: j = 3x ¢ Ex = [3x s g-x
(b) }j: (XI*S)(X_L’) / Product cule!
Selution - 3' - (x‘43)' (x-4) + (x=+3)(x-t/)/

[ Ax (x=4)* (x*+3)1

hl

C = 1
(<) \j XK‘_-7 ' /Guoﬁen{- rule!

e e (0D = (kD (x=7)

n
=
S
-
o
>
<
1]

(x-7)?

L7/X3 (x-7) = (x"4))-1
(x-7)°

1]




2000
Whot about SOMQ—Hxinj like j" (x*1) 7

We wvieed o rule o l«c_lp with comfosﬂ-rons.’

-n\& CL\a.'m Ru.le

Tl flj - ;(j(x)) , then ‘j' = J:I(j(x)) : j’(x).

ey (™ e ke Y (o)

where )C(X) = X*°  and j(X) = x* 1. Hewce_

1999

Y= £03N 960 - e (xet) (20

(

Chain cule! ) Z/OOOX(Xi*I-)

1499

Ex: Let foo = x3(1-ax) . Fid £0.

Solubion:  {0x) = () (1-ax)’ s Xz'[("a"f]/

(Produc{- ru.\e.!)

- 3x" (1-ax)T s xP S (-ax)t (1-2x)

(Cl’\ain I‘ude.‘.)




=135 (1-ax) + x> 50-ax) (-2)

I
(1ex+x2)?

(X

Ex: et ) Find 3’,

-4
Selubion:  To auerd Quotiend rule, wrike Foor= (rexex®)

ond  wse chan pule!

-7(1+ &x)

(‘+X4_xz)|o

Fo = =1 (e xs ) (1+x+x*)’




