Vertiefungskurs Mathematik 12
Losungen: Aufgaben zu Taylorreihen
AUFGABE 1
aAf()=e*; ffX)=—e*; f'"(x)=e* ... fO(x)=(-1)k-e*
fE00) = (=1)"

%} _1 k
(k'> "

f&x) =

k=0

Konvergenzradius: Quotientenkriterium

1

i 1! _ _
L P Ml _ + 1 = Es gibt keinen Grenzwert
an+1 ) !

Also gilt: r =

b)glx) =e*; g'(x) =2x-e* ; g"(x) =e* (2 + 4x?)
9" (x) =e* - (12x+8x3) ; g®W(x) =e* - (12 + 48x2 + 16x%)
g®(x) = e** - (120x + 160x3 + 32x5)
g©®(x) = X" - (120 + 720x2% + 480x* + 64x°)
g®(0) = 0 fiir ungerade k & a, = 0 fiir ungerade k

g(0)=1; g"(0)=2;g®(0)=12 ; g®0) =120

=11 -a=%2=1" _12_1 120 _1 -1
Q=537+ =574, == =77 =5 - 2k T3
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— .2k

9t = Z Tl

k=0
Konvergenzradius: Quotientenkriterium

1 _ (n+1)!
a oy n+1)! . .
nf =0 = =n+1 => Es gibt keinen Grenzwert

an+1 D! n!

Also gilt: r = o



Oh@ =l (1-3); KW =25 K6 =5 b)) =5

T (x-2)2

B (x) = (=1)k*1. (k—1)! > h((0) = (—1)k+1 . ke-D! _ (k-1

(x-2)k (—2)k 2k
-1
h(x) = z — - xk
k=0
Konvergenzradius: Quotientenkriterium
1
a T (n+1)-2"t1  2:(n+1) . . 2:(n+1)
- | = —n2 = = > lim,,_, a—“ =lim,_, =2
n+1 (n+1)_2n+1 n+1
Also gilt: r =2

. 1y _ - -
Vi) =5 i V) =~ VW = W =

iO(x) = (1) > i®(0) = (-DF - k!

(1+ )k+1

— (=1)F - k! -
ix)= ) ——xk=) (=1)k-x*

Konvergenzradius: Quotientenkriterium

an 1 . an
==-=1=>lim — =1
an+1 1 2% lapeq
Alsogilt: r =1

AUFGABE 2 Bestimme jeweils das Taylorpolynom ps (d.h. vom Grad 5) um die
Entwicklungsmitte xo = 0.

Berechne jeweils die prozentuale Abweichung von ps(1) von f(1).

D@ =VItxi=(1+x: ; /@ =20+077; f' () =-11+x07

f%w——u+m“ ﬂ%&———u+@“ FO ) = Eﬁrkr—

1 ;1 : 1 . o 5
— - = 2 — = _ 4 — _ - 8 — — - 16 -~
aO_O!_l =77 T 7, T T BT T 4! 128
105
32 _ 7 1.1 2,1, 3_5 4, 7.5
s 5'_256-)p5(x)_1+2x s X T X ~12e¥ Tue*
VT
f(1)=v2; p5(1)— -) *—-100% =~ 0,818%



b) f(x) = tan(x) ; f'(x) = o (x))2 L (x) = 228 ()

(cos (x))?
[0 == (cos4(x))2 * os (x))4 ) = - (fsin(g; (thssir(lx(;)s
f RO (cos (x))2 B (coiz(?c))‘* + (coiz((;))6
a0=a=0 a1=5=1 a2=5=0 a3=;=§;a4=%=0

16

as=§=g > ps(x)—x+ x3 +—x

22 ta (1)-2
p5(1) = E P—— 1. -100% = 5,826%

C) f(x) = arcsin(x) ; f’(x) = (1 — X)_% : f”(X) — (1 _ x)_%
U@ =422 (=075 O = Ox+6x%) - (1-x)

FO®) = (9 +72x% +24xY) - (1 - x)"3

aOI%IO;a]-:%:l;aZI%IO ;a3:%:%;a4:%:0
_3_19 ()— +l 3+i 5
as == P> ps() =x+_x+x
(1) = 10 AN 006 = :%3 -100% =~ 20,95%
Ps "~ 120 arcsin(1) 0~ E 0= 2Y 0
X_p—X X -X
d)f(x)=sinh(x)=e e ;f’(x)=e+e = cosh (x)

f'(x) = = sinh (x) ; f"""(x) = cosh (x) ; f® (x) = sinh (x)
F®)(x) = cosh (x)

a5:§:E > p5(x)—x+ x3 +Ex

sinh(l)—:—7

=Y 0. ~
ps(D) =30 2 —m 100% ~ 0017%



AUFGABE 3
a) fx)=x-e*; f'l(x)=e*+x-e*=x+1)e*
ffx)=e*+x+1)-e*=x+2)-e*; f"(x)=x+3) e

FOX) =G+k)e* > fOA)=>0+k)-el=e-(1+k)

ap = e(l-:-k)
(ee] ) k

Foo =Y U0 oy
k=0 '

eX+e™* eX—e™X

el g'(x) = —,— = sinh (x)

b) g(x) = cosh(x) =

eX+e™*
2

g"'(x) = = cosh (x) ; g"""(x) = sinh (x) ; g™ (x) = cosh (x)

a, = % fur gerade k (d.h k =2m) ; a, = 0 fur ungerade k

o 1
90 = ) g ¥
m=0



