e—ax

~(1-e—o)

Y

We derive :

Y=Y

y'=(-a).(y+y?)

and"=(—a)2. (y + 3y% + 2y3)
and"'=(—a3).(y + 7.y + 12.y3 + 6.y%)

yV =(—a)t. (+y +y? +14.y2 + 14.y3 + 36.y3 + 36.y* +
+24.y* + 24.y°)

yV = (—a)®.(y+31. y? + 180y3+390 y*+380 y°+140 y°©)

yVI = (—a)®.(y+63 y2+602 y3+2100 y*+3460 y°>+2740 y°®+840
7
y’)

Where suppose that n= n’th derivative

x™.f™(0)

n!

When the Taylor Series is y= Y7 , we need to find an

expression for the coefficients:
landliny'

1,3,2iny"

1,7, 12, 6iny"

1, 15, 50, 60, 24iny'V



Then we invent through trial and error:

3 y4 y5\’ are exponents, not derivatives

ytyty
n=1: -1 -1 n’ths
n=2: +1 +3 +2
n=3:-1 -7 -12 -6
n=4:+1 +15 +50 +60 +24
n=5: -1 -31 -180 -390...
n=6:+1 +63 +602 +2100...

they are n’nth derivatives

that the series that meets yZis: a, = (2. |a,—1| + 1).(—1)"

while the one that complies y3is:
where a; a, a3 a, as..

+2-12 +50 -180 +602 ...

a .
21 (—1)"since from a{a a, , r=-6
. 13 ay

n

And the ratio “r”:r=Y7",

from a,to as, r=25/6=+4'1

from asa a,, r=90/25=-3'5

from a,to as, r=301/90=+3'09 etc ...

knowing from calculus mathematics that a,,.; = a,.r™:

and the series is :

Sy == 2.6+ (2).12 - (2).50+ (301/90).180x..

orSys =:+—a;.6+ (%).az — (g). a;+(301/90). a,+...



Then : Ap1=12=a,.r™=2 (- 6%)
Ap42=50=a,.1.7™2=12.(+ 62)
pn4+3=180=a,,.7™3=50.(- 6™3)

An44=602= apy3.74=50. (+6"4)

etc...

v

my m3zmy,my m

From where we can extract that: 6= r"1we can assume that
mq=1and ir=6

!
r™2=6"2=4'1 ->Ln(4' 1)= m,.Ln6—> mz=LnL(:61)
!/ !/
= InG's)_ m4=Ln(3 09)
Lné Lné6

And they are already isolated all the variables of y3. If we check:
a,=a,.r’"M=2. (—6"M1)=12,

Ln(4'1)

az=a,.1"M2=12. (+6 Lne )= ~50

and so successively ...



while : y4-6 +60 -390 +2100 ...

n=4 a,= (5. a,_,)+ 30 -[( 5.6)+(30.1)](—1)*

n=5 a,=(5.a,_;.)+ 90 —[( 5.60)+( 30.3)](—1)°>

n=6 a,=(5.a,_,.) +150 —>( 5.390)+( 30.5)(—1)°

and if we expand by logic :

n=7 a,=(5.a,_,.) +210 -[( 5.2100)+( 30.7)] (—1)7(?)
etc...

then we have to insert a value that we will call “b”:

b€ Natural odd numbers . a,; =[(5. a,—1)+(30.( 2b+1)].(—1)*

going back to the beginning , starting from the Taylor Series :

x%y(x)°  x'(-a).(y+y?) x*(-a)*(y+3y*+2y°) n
ol 1! ' 21
x3(—a)3(y+7y%+12y3+6y%) n x*(—a)*(y+15y%2+50y3+60y*+24y°)
3! 41

Where we take out a common factor of y?2:

xZ(_a)Z x3(_a)3 x4—(_a)4-

[X (_a) aq + 21 a, + 31 as + 41

a4 _|_ ]

If we do the same with y3 we will obtain

xZ(_a)Z xS(_a)S x4—(_a)4- x5(_a)5
2] a, + as + 0 ay + T

[

Knowing the expressions ofa, — ag previously diffused

as + ...]

3!

(geometric series ).
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