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ABSTRACT KEYWORDS

By taking the derivative of some complex function by definition, it is | Derivative, Macleron

aimed at students to learn and creatively approach the derivative of a | number, function,

function. definition, property,
formula.

Introduction
~en(X)

We know y(X) = (X)%(X) We obtained the derivative of the function of the form from the

course of elementary mathematics by logarithmizing its derivative. But we did not find the derivative
according to the definition. Let's take the derivative of this function by definition. First of all, let's
mention the derivative tariff.

Definition: f (X) function X € [a;b] € R is a continuous function on an interval X, € [a;b]

and (X0 + AX) € [a; b] function increment Af (X) increment to argument AX ratio AX — 0

If Theres is limit to the ratio ;

k=f '(XO) number f (X) funnction X, A number is called the point derivative of a function.

. f(x) -1
We know that |ImL

= In( f (X)) that f (X) > 0is . appropriate.
x—0 X

and have derivatives at that point. The following equality holds,

X, < (a,b)

Macroregulator: f (X) function (a’ b) Let a function be defined on an interval, it is

o i

have derivatives at that point The following equality holds,

. - (n)
f(x)= f(xo)+#x+f2—(IX(’)XZ+...+f—(lx(’)Xn +r(x) )
_ ! n!
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o (x)

We are given a function y(X) = ¢1(X)¢2(X). , all @, (XO) # Ova ) (Xo) >0 in this place

1= 1 2, 3, ..... , N for a function, we see its first-order derivative:
According to the above definition, we have the following;
(x Ax)"%(XMAX) (x )'.-fﬂn(xo)
Po\ %ot P2\ %o
' i @ (%, +AX) +¢ (%)
Yy (%)= lim
AX—0 AX

In this @, (X0)>Ova(0i (XO)-'/—'Oi :ﬁ

1-condition: Let's take the derivative in the case where N =2 Y, (X) = @1(X)¢2(X)

@2 (X+AX) ?2(%)
, @ (X AX) T = (%)
Y, (Xo) = lim -
Ax—0 AX
o(% +Ax)‘”2(x°+AX) — o (% +Ax)¢’2(x°) o (% +Ax)“’2(x°) —(pl(XO)(pZ(XO) -
= lim + lim =
Ax—0 AX Ax—0 AX
_ _ X. 4+ AX Pa(Xo+AX)-2(%o ) -1
=lim ¢, (X, +Ax)¢2(x°) lim 7%+ AX) +S =
AX—0 Ax—0 AX
According to the above property, we have the following equality
?(%)
:(Dl(xo) o, (Xo)ln‘¢1(xo)‘ +3
In this
- X 4 AX ?2(%) . X ?2(%o) -
S:I|m¢1( 0 ) 7 (%) = lim z
Ax—0 AX Ax—0
From the above expression, we get the following
o, (% +Ax)‘”2(x°) = ZAX + ¢, (X, )‘”Z(X") (1)

We expand the left side of equation (1) to Macler's series and lead to equation (1) and get the

following expression. L=@ I(XO ) ®, (XO ) O (XO + AX)(/)Z(XO)_l + O(AX)
S=¢ '(Xo)% (Xo)(Pl (Xo )(/)Z(XO)_l
V' (%) =2 (%)™ 0," (%), (3% )| + 0" (%) 22 (%) 1 (%)

(%)
(%)

Pa(%0)-1

Y, (%) = gol(XO)(/)Z(XO) In ‘gﬂl(xo)‘ P, '(Xo)+§02 (Xo) (2)
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x)3(%)
2-Condition: Let's take the derivative of the function when N = 3 Y3 (X) = (X)%( )

According to the above definition, we have the following;

23(x0+4)
, . o(x + AX P2(%+Ax) — o, (x ?2(%o)
R

AR +Ax)¢2(x°+Ax)%(m+AX) - )%(XO)%(XO)
= |lim 22222 . +
Ax—0 AX

(Pz(xo)%(XO) . ‘Pz(xo (%
+lim 21 (% +4%) 2:(%) = lim ¢, (%, + AX)" ou(0)""
Ax—0 AX Ax—0

3 + )P g
lim 2222

o Y2 (%)+S
Ax—0 (02(X0+AX)¢3(0A)—¢2(XO)%( o) “2\70

According to the above property (*) and Case 2, we have:

1 (%)= (%) %)

23(x0)

)fﬂs(xo)

23(x0)

%(XO)%(XO)P”‘%(XO)‘In‘%(xo)‘ +

s (%), #'(%) 3
| ‘(01( 0)‘¢3(X0)¢2(X0) %(XO)} ’

Thus, based on equations (2) and (3) above, we write the state of;

L(x0)

e\ (%) o) ™ ooy ™ s(0)
Y (Xo)_(ol(xo) %(XO) (p3(XO) (04()(0)

~on(x0)

¢n(x0)(2nlll(())((:’))ln|¢l(xo)| In ¢n—2(X0)| (onZ(XX:) In|¢)1 | | ¢n3(x0)|}+
el k-l 1)
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+¢”‘4I( o) n|e, (x,)|---In X )| |- |+
¢n_4(xo)| 10 ) - nlens o)@
+€0z'(xo) o (x +¢1'(XO)
%(XO)I I O)q (pl(xo)}

The above equality can be proved by the method of mathematical induction.

(2x+1)*

Lo _ (y?2
Example: of the function in the form of y3(x) = (X + X) Let's take the first order

_ . X, =1
derivative from the formula given above "0

Exactly

Ys '(Xo) = ¢ (Xo )(IJZ(XO)

23(%0)

o) e 5 ik, ()] 22

1
?, l(Xo) N ¢1I(X0):|
?; (Xo) ?, (XO)

=2 3. 2102+3]- 2. 21,3
y; () =2"-3 {In(Z)ln(3)+3ln(2)+ 2} 24 [ln(z)ln(3)+3|n(2)+2}
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