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1°. Two function yi d index , difference , multiplication and of the ratio derivative . let's say
x) and g(x) functions (a,b )= Rgivenin being x, €(a,b ) at the point f'(x,) and
g 0 0
g'(x,) to derivatives have let it be Derivative to the definition according to
. ()= f(x)
lim = f'(x0),(D)
X=X X — XO
. X)—g2(X
lim g( ) g( O)Zg!(
XX X—X,
will be
Df(x)+ g(x) function x ¢ at the point to the derivative have being

(f()xg())y, =/ "(x)+g'(x)

will be

< F(x) =f(x)x g(x) that we find :
F)~Flxy) _ ()~ 1(xy) | 2~ g(x)

Xp) )

This in equality x —> X, at to the limit passing , relations (1) and (2) above e "attention if we can

, then
F(x)-F
CF@-F(y) S0+ ()
x—>x0 x —_ xO x—)xo x —_ xo
g-glx) ,
£ lim S8 oy g (x,)
X=X X=X

to be come comes out So ,

F'(xo) = (f () £g(x);, = (xo) £ &"(x))-»

2) f(x)- g(x) function Xx,, at the point to the derivative have being _
(f(x)- g2y, = /"(x0)- g(xo) & (%)~ &'(x0)

V:ﬂcll)b(ic) = f(x)- g(x) that

D(x) - D(xy)

ratio as follows
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D(x) - D(x,) _ f(x)— f(x0) g(x) —g(x,)
= - g(x) + = f()

writing we can After X — X to the limit at past we find :

m D)~ P(x,) = g(x,)- lim MJr lim M.f(x) =

X=X X—=Xg X=X X=X X=X X=X

= f'(x0) - g(xp) + [ () - g'(xp)-

So,

'(xy) = (£ () (0) a0 = £(30) 8050) + £ (30 & () >

3) S () function (g(x,) #0) X, at the point to the derivative have being _
g(x

(f(x)] _ S100) - 8(x0) = f (%) £'(x)
gx) )™ g% (%)

will be

<« Aslongas g(x,) # 0 if , then X, of the point something around x in g(x) # 0 willbe THAT

attention take we find :

S(x) S (%)
g(x)  g(x) _ f(x)-g0x) = fx)-glxp) +/ (%) (%) = f (%) 8(x) _
X—X g(x)- g(xy) - (x—x,)
_ 1 {f(x) TS0 ) ) 8D 80 |
g(x)- g(x,) X=X X=Xy

this equation x — X, to the limit at past , this

(f(x)j’ _S0r0) - 8(x) = () &' (%)
g(x) X gz(xO)

2x—x°

to equality we will come P [
Inx

] in derivative let's count . In this case, if x=¢ ,
2 :XO

(2x_x3j' _(2x—x3)’lnx—(2x—x3)(lnx)’

Inx (ln x)2
(2x -x ) =2-3x" (In x)’ _x_1 so answer as follows harvest will be done .
X x

(2—3x2)1nx—(2—x2)
(lnx)2

=2-3¢>—2+¢* =-2¢°

X=Xy=e

Result 1. If f (x) function x, at the point f'(x,) to the derivative have if _ _ _c¢- f(x)
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function (C = const ) X, at the point to the derivative have be _ _ _

!
(e f(@) s =c-f'(x)
will be , that is unchanging thigh derivative from the hint out release can _
Result 2 . If f,(x), f5(x), ..., f,(x) functions X, at the point to derivatives have being _

¢, Cy, ..., C, unchanging numbers if , then

! 1
(e fi () +erfr () + ot €, £, (0) 5 =€ i (x0) + €0f (39) + ot €, £, ()
will be
2. Complicated of the function derivative . Hypothesis let's doy = f (x) function X < R

in g(y)the collection function { f(x)|xeX } in the collection given being _x, € X at the

point f'(x,) to the derivative , y, € {f(x)| x € X} at the point (y, = f(x,)) g'(3,) to
the derivative have let it be In that case g( f (x)) complicated function X, at the point to the
derivative have being

(g(f (), =g'(f(x))- f'(xp)

will be

< g( y) of the function y, at the point g'( ) to the derivative have because it was

g —8()=8"o) (y—yo)+a-(y—y,)

to be come it turns out that

y=1(x), yo=f(xy) and y —> ygat ¢ >0_
Next of equality each two side x — X, to being we find :
g(f(x)—g(f(xp)) — o (f(x,)- J@) = flxy) SO f(x)

From this X — Xxto the limit at passed _

(g (x)),, =&'(f(x))- f(xy)

to equality we will come P
30 . - The opposite of the function derivative . let's say y = [ (x) function (a ,b ) is given in ,

continuous and strictly increasing ( constant decreasing ) being _ X, € (a,b) at the point

f'(xy) (f'(xy)#0) to the derivative have let it be In that case x = f - (p) function
Yo ( Vo=F (xo )) at the point to the derivative have and

_1':1
[f@mofuﬂ

will be
<« Ravshanka ,

S )= f(x0) = f"(xo)(x —xp) + a(x—x,)

being and x — x,_a —> 0 will be This from equality

Y=y = L@ O - 0 )= £ )=
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o) - oo ) + 4]

to expression we will come From this while

O R A N
= f(x)+a

to be come comes out

Next in equality ) — Y, to the limit at past we find :

PR
ol

>

!

4°, Examples . Example 1. (xa) =ax®" will be ,a€eR, x>0.

< Let'ssayx >0 letitbe Init f (x) = x“ function for

v (1+ij -1
(x+Ax)" —x el X
Ax Ax
X

!
being Ax —0 at (x“) =ax®" will be B
!’

Example 2 . (ax) =a*Inawillbe, a>0, xeR.
| f (x) = q function for

being  Ax >0 at(ax) =a” Ina will be »

Example 3 . (sin x)’ =cosx,(cosx) =—sinx willbe x€ R_
«f (x) =sinx function for

sin —

sin(x + Ax) —sin x I . Ax Ax 2 Ax
=2-—-siIn—cos| X +— |= Cos| X +—
Ax Ax 2 2 Ax 2
2
being  Ax —0 at (sin x) = cosx will be The same _ that's it similar (COS x) = —sin x to be

found »

Example 4. (log, x)'=

bdies, a>0, a#l, x>0.
xlna

<« f(x)=log , x function for

l+— |=—log, |1+—
Ax . 84

X
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being  Ax —0 at
1

Ina

(log, x)'= lloga e=
X X

1
will be In particular ,(In x)'= — will be »
X

1
Example 5. (arctgx)' = - will be
I+x
<« Reverse function derivative count to the formula basically (y = arctgx, x =1gy)
| 1 1
y'=(arctgx)'=——= cos’ y= = >
(1gy) l+tg”y 1+x
will be
Same that's it similar to
: 1
(arcsinx)'=—— (xe(-1, 1)),
V1-x?
, 1
(arccosx)'= - — (xe(-L 1)),
1—x?
(arcctgx)'=— 3
I+x
will be .

Example 6 . Hypothesis let's do

=[u)]"™  @x)>0)

being _u'(x) and v'(x) are available let it be In that case

[ O) Z[)] | v (x ux+v—u'(x)
@MW)HH“{UmU ) }
u(x)

willbe
<« This y = [u(x)]V(x)
In y =v(x)Inu(x),

then we find the derivative of a complex function using the calculation rule:

n i logarithmically ,

ly':v'(x)-lnu(x)Jrv(x)-L-u'(x),
y u(x)
yyﬁmmwwm)xum}

_[u(x)]v(x) {v (x)Inu(x)+ E gu (x)}

this,
(uv) =u’ Inu-v+v-u'"u. (3)

Copyright (¢) 2023 Author (s). This is an open-access article distributed under the
terms of Creative Commons Attribution License (CC BY).To view a copy of this Volume 6, Issue 6 | Nov 2023 | 80
license, visit https://creativecommons.org/licenses/by/4.0/



International Journal on Integrated Education e-ISSN : 26203502
IJIE | Research Parks Publishing (IDEAS Lab) P-ISSN : 26153785

from equality , ¥ =u' function derivative of calculation the following the rule come out :
quality , Yy g

y= 1" of the function derivative two from the joiner consists of being the first joiner ©" the

indicative is taken as a function to the derivative ( in which basis #(x) is considered unchangeable

) the second joiner while u" the level is taken as a function to the derivative ( in which degree
indicator v(x) is considered unchanged ) is equal will be

Example 7 . This

fx)=x"g(x)=x"
of functions derivatives be found
<« From formula (3). using we find :

f'(x):(XX)' =x"-Inx+x-x" =x"(Inx +1),

g'(x)= (xxx ) = (x‘f(x) ) =x"" nx- £1(x)+ f(x)-x/ O =

x -1

=x" ‘Inx-(x*(nx+1))+x* -x* =

=x* " (x* Inx(Inx +1)+1).»
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