SERIES DE TAYLOR, TANGENT(X):

Sabem que

(x—a)?

P=f (@) + (@52 + f(a).
+f"(a).(x — a)™/n!

| la serie sinus d’x és igual a:

H o) (_1)11
Sinx= Zn=0 m X2n+1

Mentre que la Cosinus d’x:

D" on
(2n)!

Cosx=Xn=o

Per a qualsevol x i considerant els valors maxims possibles:
Sin90=1 i CosO=1.
També passa amb la tangent d’x: Serie de Taylor:
Coneguent que a# 0
tg(a) = tg(a)
tg’(a)= 1+tg?(a)
tg”(a)= 2tg(a)+2tg3(a)
tg’”’(a)=2+8tg?(a)+6tg*(a)

tg'V(a)= 16tg(a)+ 40tg3(a)+ 24tg>(a)



A més, tg(a)= (tg°).(x-a)°/0!+

+(1+tg?(a)).(x-a)/1!+(2tg(a)+2tg3(a)).(x-a)?/2!
+(2+8tg?(a)+6tg*(a)).(x-a)3/3 !+

+[16tg(a+ 40tg3(a)+ 24tg°(a)].(x-a)*/4!
+[16+ 16tg?(a) + 120tg?(a) +

—_1\5
120tg4(a)+120tg4(a)+5tg6(a)].% +...

Ara pararem atencié calculant el residu (remainder): R,, .1 (x):

f(x) =P,(x) + Rpy1(x)

R N fn+1(C) . n+1
n+1(x)_ (n+1)! (x a) on cE€ (alx)

T s F)=f@) . _ R(x) _ f™(c)
Es logic que f'(c)= “oca) | “a—ar -

) _q4 i Bn) () _ fO)-f(@)
mentre x s’apropaa —a quan n=1, 91{1_r)r(11 e

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




n=0 lim f©)
x—a (n+1)!

(.X _ a)n+1= 0

A

v

f(x) P Ps P17

(x_a)n+1

. 1 .
Elresidua f*1(c)is<M,so Rp;1(x) <M (n+1)!




Ara aprofundirem en el seu calcul:

En f(x)= Y/x, estimarem el seu calcul quan x= 28 usant la Série
de Taylor fins a n=2:

f(x)= x*/3
f1=1(x)= 1/3.x2/3 > =1(27)= 0037037
f1=2(x)= -2/9.x>/3 — f"=2(27)= 0’000914

per tant si a=27: Vx = f(27)+ f"=1(27).(x-27)/1 1+ f"=2(27).(x-
27)2/2\+ R,.+,(27)

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

30
3!

o el que és el mateix: R3(28) = (28 — 27)3 and c=28.

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

tornant a tg(x)=[(1/2)+(2/6)+(16/120)]+[1.(x — a)? +
FGI& — )*tg(@] +[(5) & — ' + Q(x — @)+

120

(g) (x —a)®.tg(a)?]+[1(x — a)? + 10(x — a)*.tg(a)3] +

240

+1(x —a)3 + (120

) (x —a)°.tg(a)*]+

+[(%) (x — a)*.tg(a)°]+...




Una altra versio de tg(x) és:

) 310 D™ ons1
Sin(x) _&n=0(oni1)!

tg(x)=

Cos(x) Z??:o((_zil);xzn

podem representar Sin(x) i Cos(x) com a producte de binomis,
llogicament segons les arrels que tenen (segueixo el sistema
d’Euler):

Sin(x)=Cq.X.(x+1)( x-1)( x+21)( x-21)( x+3m)( x-3m)...

Cos(x)= Cz.(x+g) (X—g)(x+3§)(x—3§).
(x+5n/2)(x—51/2) ..

C1(x%2-m2).(x%-(2m)?)(x2-(3m)?) (22— (4m)?)...
Co(x2-(?)- (2~ (31/2)D) (2~ (57/2)?)...

tg(x)=

segons Taylor, el Sin(x)= x- L4l
= Cq X (x+7m)( x-1)( x+2m)( x-2m)( x+3m)( x-3m)...

Si dividim els 2 costats de la igualtat per x:

15 DT 0 (% — m2). (% — (2m)2)
31 51 71 g Tl : :

.(x? = (Bm)H)(x? — (41)?) ...

i six=0:1=C,(—m?)(—4n?)(—-97?) ..=
=[In=0 C1 - (=D (*)"n?

si també usem x=0 en Cos(x):
Cost=C, (— (2)") (-3n/2)(~(5m/2)7)..

O sigui: Cos(x)= 15—y Co . (=) (?)™*(2n + 1)?



w C1(m@"

Per tant: tg(x)=[Tn-o ey (2t D)2
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  ≠
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    t g 4  ( a )


    t g 6  ( a )


      ( x − a ) 5  5 !
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  f  ( x ) =


    P  n  ( x ) +     R  n + 1 ( x )


    R  n + 1 ( x )


      f  n + 1 ( c )   ( n + 1 ) !   ( x − a )  n + 1


  ∈


    f  ( x ) − f ( a )  ( x − a )
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     lim  x → a ⁡      R  n ( x )    ( x − a )  n
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    f  ( x ) − f ( a )  ( x − a )


    R 1 ( x )    ( x − a ) 1


    f  ( x ) − f ( a )  ( x − a )


  →


  R 1  ( x ) = f  ( x ) − f ( a )


  →


     lim  x → a ⁡    f ’  ( c )   ( n + 1 ) !   ( x − a )  n + 1
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    x 3 =


    R  n > 2  ( 27 )
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    f  n = 3  ( 28 ) = 1 / 3


    ( 28 )  − 2 / 3
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    S i n ( x )  C o s ( x )


        ∑  n = 0 ∞      ( − 1 )  n   ( 2 n + 1 ) !   x  2 n + 1    ∑  n = 0 ∞      ( − 1 )  n   ( 2 n ) !   x  2 n


    C 1 .


    C 2 .  ( x +  π 2 )  (   x −  π 2 )  (   x +   3 π 2 )  (   x −   3 π 2 ) .


  . (   x + 5 π / 2 ) (   x − 5 π / 2 ) …
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    C 1 .


      x 2  3 !


      x 4  5 ! −     x 6  7 ! +     x 8  9 !


    C 1  (   x 2 −   𝜋 2 ) .  (   x 2 − ( 2   𝜋 ) 2 ) .


  .  (   x 2 − ( 3   𝜋 ) 2 )  (   x 2 − ( 4   𝜋 ) 2 ) …


    C 1 ( −   𝜋 2 )   ( − 4 𝜋 2 ) ( −   9 𝜋 2 ) …


    ∏  n = 0 ∞    C 1 .   ( − 1 )  n   (   𝜋 2 )  n   n 2


    C 2  ( −    (   𝜋 2 ) 2 )  ( − (   3 𝜋 / 2 ) 2 )  ( − (   5 𝜋 / 2 ) 2 )


    ∏  n = 0 ∞    C 2 .   ( − 1 )  n   (   𝜋 2 )  n   ( 2 n + 1 ) 2


    ∏  n = 0 ∞      C 1 .   ( n ) 2 .   ( 4 )  n    C 2 .   ( 2 n + 1 ) 2

