TAYLOR SERIES, TANGENT(X):

We know that

P=f (@) + f'(@. 2+ £ (@). 52 ..

+f"(a).(x — a)™/n!
And the Sine series of x is equal to:

: _voo D" onta
Single =Y. (2n+1)!
While the Cosine of x :

o (_1)211
Cosx =Y., " x2n

For any xi considering the maximum possible values:

Sin 902 = 1 and Cos 0= 1.

It also happens with the tangent of x : Taylor series:

o Bar(—0)k@-4% _

/ 2k-th derivative

By (ortg?* (x))
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The values of tanx when x fluctuates between - Eand Eare: tan

(0)=0, tan (7/8) = 1//3, tan(m/4) = 1,tg(3m/8) = V3, tan(

m/2) = cowhile from 0 to - gthe values are inverse and negative:
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Whereas if a=0 (case of McLaurin series)
Knowing that at 0

tan (x) = tan (x)

tan '(x)= 1+tan 2(x)

tan "(x)= 2tan(x)+2tan 3(x)

tg '"'(x)=2+8tg 2 (x)+6tg *(x)

tg 'V (x)= 16tg(x)+ 40tg 3 (x)+ 24tg > (x)

Furthermore, tan (x)= (tan °).(xa) °/0!+

+(1+tg % (a)).(xa)/1!+(2tg(a)+2tg 3 (a)).(xa) 2 /2! +(2+8tg % (a)+6tg *
(a)).(xa) 3/3!+ [16tg(x)+ 40tg 3 (x)+ 24tg > (x)].(xa) 4 /4!+...

(where their exponents indicate the derivative degree)
Now we will stop. attention calculating the remainder : :R,, 1 (x)
fx) = B(x) + Rpyyq ()

_fn+1(c) o \n+1
R4 (%)= D! (x —a) where c €( a,x )

f(x)—f(a)i _ R _ (9

(x—a) _(x—a)n ol

It is logical that f '(c)=

as x approaches a >when n =1, lim Rn(®) _ f™(0)_fx)-f(@)
e G-l (-a)

Ri(x) _f(x)-f(a) - Ri(x) = f(x) — f(a) -0

(x-a)!  (x-a)




n=0 lim fe)
x—aq (n+1)!

(x —a)*1=0
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(x_a)n+1

(n+1)!

The residue isf T1(c)< M, sound R, 1(x) <M

Now we will delve deeper into its calculation :

In f (x)= 3/x, we will estimate its calculation when x = 28 using
the Taylor Series until an=2:

f(x)= x /3
fn=1(x)= 1/3.x 23 >f=1(27)= 0'037037
=2 (x)= -2/9.x 5/3 »f "=2( 27)= 0'000914

therefore if a =27:3/x = f(27)+ f"=1(27 ).( x- 27)/11+ £ "=2(27 ).( x-
27)2/ 214 Ry, (27)

since: x=28, /28 =3'036579.
f(28)= P,(28) + R,.1(28)

=3
3!

or what is the same : R;(28) = (28 — 27)3and c=28.

f1=3(28) = 1/3.(28)72/3

For example:
1 > p=0
1 1 > p=1
1 2 1 > p=2
1 3 3 1 » p=3




tan 2(x)= B a=Y0 _, (g) .B};. xP~1

where Bg =tg P (a)

derivative exponents
4
tg " (x)= 2tg 1 (x)+2tg 3 (X)

tg 'V (x)= 16tg 1 (x)+40tg 3 (x)+24tg > (x)

p
z (fz) tgP(x).xP™™

n=1

Where p=2r-1
Since this satisfies: tan 211 (x)=tan *(x),
tan 221 (x)=tan 3 (x),

tan 231 (x)=tan > (x)...

and we conclude that p=1, 3, 5, ... 2r -1 where reEN

2r-1(2r — 1 27— 2r—-1)—(2n—
nil (Zn—l)'t‘g r 1(x)-x( L



thus we verify that:

_1(21—-1 1!
r=1: Y2171 (Zn _ 1) - —tan'(x).a°

r=2: 32271 (an_ 1) — so that=

3!
11.2!

r=3: X337

3!
tan 1 (x).a 2 t3 fan 3(x).a0

(Zn . 1) — so that=

Do 04 > 53 24 Stist
a8t (¥ad+t—tgi(x).at+ —tgl(x)at

r=4: 32471 ) — so that=

(Zn—l

S 0oL i 24 o3 PRTAN 6
1!_6!tg7(X).a +5 8 (x).a + 518 (x).a +-5t8 (x).a

r=5: ¥ 2271 (an— 1) — so that=

59 0oy 2 24 o 4y 2453 6
1!.8!tg (x)-a +3!_6!tg7(x).a +5!_4!tg (x)-2 +7!_2!tg (x).a

9!
ﬁtg l1(x).a8

Etcetera...
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Whereas Y27 (Zn

) . tQZT(x). x(Zr)—(Zn)

2 2!
r=1: 321, (Zn) = S gtan 2(x).a®

r=2: Y22, (21) — so that=

41 41
Sigtan 4(x).a2 5, tan 2(x).a0

r=3: Y23, (2671) — so that=

6! 6! 6!
ﬁtg 6(X).a 4 + mtg 4 (X)a 2_|_ ﬁtg Z(X).a 0

r=4: y24, (2?1) — so that=

7—!tg 6(x).a*+ 7—!tg 4(x).a2+ 7—!tg 2(x).a0

71
T8 P(x)ac+ 31.41 51.2! 71.0!

Thus we realize the expressions with exponents as even as odd



