Taylorpolynome Losungen+

Formel von Taylor

T fasw0) = flao) + 20— ) +

f”(x())
2!

Aufgabe 1

f(z) =32? =2z —1

fla) =22
o Tif(2:0) = f(0) + f/(0)(x — 0) = —1 — 2a
o Tif(2:2) = f(2) + f'(0)(w —2) = —3+ 0z — 2)
o Tif(x:4) = f(4) + f'{A)(x —4) = —1 42z — 4)
Yy
\ /.
/
N

(2 — 20 + -+

Ubungen



o Tof(x;-2) = f(=2) + f'(=2)(x +2) + 3/ (-=2)(z + 2)°
=2 +5(x+2)—6(x+2)°

o Iof(x;=1) = f(=1) + f'(=D)(z + 1) + 3/ (=1)(z + 1)?
= %+O(x+1)—4(z-|—1)2

o Taf(w;l) = f(1) + f'()(z = 1) + 5" (D(z = 1)* + 5 f"(1)(z - 1)°

= =A== 0@+ 1 + 4 - 1)

o Tof(z;3) = f(3) + f'(3)(x — 3) + 3f"(3)(x — 3)°
= —T74+0(x —3) +4(x — 3)?
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Aufgabe 3

Skizziere die Summe der Monome in der Umgebung von xy.

Aufgabe 4

Skizziere die Summe der Monome in der Umgebung von x.

Aufgabe 5

Skizziere die Summe der Monome in der Umgebung von x.




Aufgabe 6
Gegeben: f(z) = s2% — 222 4 3z + 1

Ableitungen: f'(z) = 2* — 4w +3

f(z) =22 —4
f(x) =2
Asymptotisches Verhalten: lim f(z) = lim (2*) = —oc0
T——00 T——00
. o . 3 _
Nullstellen: flz)=0
500 —20% + 30 +1=0
x = —0.279
Extrempunkte: f(x)=0
? —4x+3=0
r; =1 (Kandidaten)
To = 3
To | a3 —2 3 1
N I R N Y0
I -2 0= /(1)
1L —1=1p71)
= HoP(1,%)
To | Qs -2 3 1
3 -1 0 1= f(3)
3 0 0= f(3)
=
= TiP(3,1)
Wendepunkte: f"(z) =0
20 —4=0
x =2 (Kandidat)
o as —2 3 1
2 1 —4 3 ;=102
2 3 -2 —1=f(2)
2 3 0=11"(2)
2 [ = 1e)
—  WeP(2,3)
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Aufgabe 7

—122% = 42 (x

f/l T
f/// T

Asymptotisches Verhalten:

S
f()

() =1

(z) = 24z — 24 = 24(x — 1)

S 1) =

Nullstellen: flz)=0

2} (x—4)=0

r1 =0

To =4
f'(x) =0
42*(x —3) =0

.1'1:0

Extrempunkte:

I‘QZ?)

x=0: f(0) =0, f/(0) =0, f/(0) =0, f(0) =

=  TeP(0,0)

lim f(z)=

T—r—00

T) = ()—x4—4x3:x3(x—4)
-3)
22 — 241 = 122(x — 2)

lim (z*) = oo
T——00
. 4\
i () = o

(Kandidaten)

—24

x =3 f(3)=—27, f'(3) =0, f"(3) =36 > 0

—  TiP(3,27)
Wendepunkte: f"(xz)=0
122(x —2) =0

T, = 0
To = 2

=2 f(2) =0, J/(0) =

= WeP(2,-16)

x=23:f(3) =

= TiP(3,-27)

—16, f"(0)

(wurde bereits untersucht)
(Kandidat)

=0, f(0)=24>0

—27, f'(3) =0, f(3) =36 > 0
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Aufgabe 8

f(z) =" —m—x(m - 1)
f(z) = 4a®
f'x) =122
() = 24z
FO () =24
Asymptotisches Verhalten: x1_1>moo flz) = x1_1>moo(:v4) =00
Jm @) = lim (a%) = o0

Nullstellen: flz) =

z(z® —1)=0
iL’l—O
1'2—]_

Extrempunkte:  f'(z) =

x = {’/g: f({’/%) = —0.472, f’(f) =0, f”(\/t) = 4.762
= TiP(0.630, —0.472)
Wendepunkte: f”(x) =0
1222 = 0
r =0 (Kandidat)

z=0: f(0)=0, f(0) = =1, f"(0) = f"(0) = 0, fD(0) = 24
= (0,0) ist kein Wendepunkt (Kurve fallend und linksgekriimmt)
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Aufgabe 9

f(z) =12 —42® + 6

f'(z) = 22° — 8x

f"(z) = 62> — 8

() =122

Asymptotisches Verhalten: lim f(z) = lim (2%) = oo
T—r—00 T—r—00

. T 4

i 119) = L (&) = o0

Nullstellen: flz)=0

;x4—4 +6=0
zt —82* +12=10
2

(2% —2)(2* —6) =0
T10 = +V2 = 1.414
T34 = +V6 ~ 2.449
Extrempunkte: f(x)=0
223 — 8z =0
27(r* —4) =0
I = 0
T = —2
T3 = 2
z=0: f(0) =6, f'(0) =0, ["(0) = -
= HoP(0,6)
r=-2 f(=2) = -2, f(0) =0 f"(-2) = 16
= TiPy(-2,-2)
x =2 f(2) =6, [(0) =0 f"(2) = 16

= TiPy(2, -2)
Wendepunkte:  f"(z) =0
62> —8 =0

T =4 %%:ﬁ:l.lfi

v=— /4 f (—\/§> —1.56, f' (_@) — 6.16, " (_@) —0, f (—\@) — _13.16

= WeP;(—1.16,1.56) (LK — RK)

= \/§; f Wg) —1.56, f' (\/g) — _6.16, f" Wg) —0, (\/g) —13.16

= WeP,(1.16,1.56) (RK — LK)
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