Losungen

Losung zu Aufgabe 1

flx_,y 1:= Sqrt[x~2+y"2] Er(-Sqrt[x"2+y~2]/2);
Plot3D[ f[x,y].,{x,-2, 2},{y,-2, 2}];

Plot3D[ f[x,y],{x,-2,2},{y,-2, 2}, Vi ewPoi nt->{3. 667, 2.785,
-1.120}, Pl ot Range->{0, 1}];
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Pl ot 3D[ f [ x, y¥], {X, - 20, 20}, {y, - 20, 20}, Vi ewPoi nt - >{ 3. 667,
2.785, -1.120}, Pl ot Range->{0, 1}];
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h[r ]:=r EM-r/2);
ParanetricPl ot3D[{r Cos[t],r Sin[t], h[r]}, {r,O, 3},
{t,0,2Pi}, ViewPoint->{3.667, 2.785, -1.120},

Aspect Rati o->1];
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{r, 0, 2},

h{rl},

ParanetricPlot3D[{r Cos[t],r Sin[t],

{t, 0, 2Pi},

Aspect Rati o->1] ;

mb

DIf[x,y],x]/.x->u

-5 Juz+y? u
Vu2 +y?

T

etV
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Pl ot [ Eval uate[ D[ f[ x, 0], x]/.x->u], {u,-3,3}];

14k

0.5}

Limt[Evaluate[D[f[x,0],Xx]/.x->u],u->0, Direction -» 1]

-1

Limt[Evaluate[D[f[x,0],x]/.x->u],u->0, Direction -» -1]

Plot[h[r],{r,0,3}];

0. 65

0.55¢
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D hir],r]/.r->2

0

hMax=h[ 2]

General ::spelll:

Possi bl e spelling error:

new synbol

nane "hMax" is simlar to existing synbol "Max". Mehr ...
E
e
hMax=h[ 2] //N
0. 735759
md
<<Cal cul us" Vect or Anal ysi s~
Drop[Gad[f[x,y], Cartesian[x, vy, z]],{3}]
1 ./ 1 ./
{_i e’%‘WX+—67T X2+y2 X, _l e’%‘my.ﬁ—eif A Y}
2 »\/Xz+y2 2 »\/X2+y2
Drop[Gad[f[x,y], Cartesian[x, y, z]].,{3}] /. {x->1,y->1}
1 1 =
__1 e V2 -t e V2
- e V2 + —, -~ e V2 + ——
{ 2 2 2 N }
N[ %

{0.102118, 0.102118}
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Qoer fl =
Integrate[ Evaluate[ Sqrt[ D[ f[x,y], x]*2+D[ f[X, y], x]"2+1] /. {x-
>x1,y->y1}],{x1,1, 2},{y1, 1, 2}]

2
) dyl dx1

2 2
. e VXIPwIT x12 (-2 4 \/x1%Z 4+ y1%
) " 2 (x12 1 y1?)

NI ntegrate[ Eval uate[ Sqrt [ D[ f[x,y],x]"2+D[ f[x, y], x]"2+1]/.{x
->x1,y->y1}], {x1, 1,2}, {y1, 1, 2}]

1. 00133

NI ntegrate[ Eval uate[ Sqrt [ D f[x,y], x] *2+D[ f[x, y], x] *2+1] /. {x
->x1,y->y1}],{x1,0, 2}, {y1, 1, 2}]

2. 00319

Renove[ " d obal ~*"]

Losung zu Aufgabe 2

DSol ve[{y'' [X] + 2 y[x] =Cos[x1}, y[x], x1//Sinplify

{{y [X] » Cos [x] + C[1] Cos [v/2 x| +C[2] Sin[+/2 x]}}

N[ %

{{y[x] > Cos[x] +C[1] Cos[1.41421x] +C[2] Sin[1.41421x]}}
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mb

DSol ve[{y' "[x]-y'[X] + 2 y[X] =Cos[x]},y[x],x ]//Sinplify

{{y x] —>% Cos [x] +2 €2 C[2] Cos [ \/ZX ] -

Sin[x] +2e/?C[1] Sin[\/ZX] }H

N[ %

{{y[x] »0.5 (Cos[x] +2. 2.71828°°* C[2] Cos [1.32288 x] -
1. Sin[x] +2. 2.71828%5%XC[1] Sin[1.32288x])}}

DSol ve[{y'"' [X] -y' [X] +2Yy[Xx] = Cos[x], Y[0] =0, y' [0] =0},
y[x], x1//Sinplify

{{y [x] e% 7 Cos [X] -

7eX/ZOos[@] ~-7Sin[x] +3\/7e"/28in[@] }H

N[ %

{{y[x] - 0.0714286 (7. Cos[x] - 7. 2.71828%°% Cos[1.32288x] -
7. Sin[x] +7.937252.71828% %% Sin[1.32288x]) }}
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sol v=DSol ve[ {y"' ' [X] -y' [ X] +2y[ X] ==Cos[ x] , y[ 0] =0, y' [ 0] ==0}, vy, X
1//Sinmplify//Flatten

{y-

% —7<e"/2005[@] +7C05[x]Cos[ﬁX] -
2

700s[ YT X1 sinpx) +37 e/2sin[ Y0 X ],

Function|[{x},

2 2

7Cos[x]Sin[\/ZX] —7Sin[X]Si”[qX] I}

N[ %

{y » Function[{x},
0.0714286 (-7. 2.71828%5% Cos [0.5 2. 64575x] + 7. Cos [x
Cos [0.52.64575x]% -7. Cos[0.52.64575x]2Sin[x]
3. 2.645752.71828% 5% Sin[0.52. 64575x] + 7. Cos [X]
Sin[0.52.64575x]%2-7. Sin[x] Sin[0.52.64575x]2)]}

]
+

y=y/ . sol v;
yl[z]//Sinmplify

% 7 Cos [z] _7@2/2c:os[v72Z ] -7Siniz] +3\/7e2/28in[@]

N[ %

0.0714286 (7. Cos[z] - 7. 2.71828%°% Cos[1.32288z] -
7. Sin[z] +7.937252.71828% 5% Sin[1.322882])
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md

pl =Plot[y[z],{z, 0, 12}];

60}
40|

20+

N

201

-401[

-60 1

2  —4— &

12

Fi ndRoot [ y[ x] , {x, 3}]

(X > 2. 75558}

y[ 2. 75558]

1. 56584 x 1078

Renove[ " d obal ™ *"]
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Losung zu Aufgabe 3

s1=Nor mal [ Seri es[Si n[x], {x, 0, 10}]]

x3 x5 x7 X2
X~ "6 *120 5040 ' 362880

Plot[{s1,Sin[x]},{x,-10,10}];

4L

~10 3 w 10

-4\

s2=Nor mal [ Seri es[ Cos[ x], {x, 0, 10}]]

X2 x4 x6 . x8 x 10

1- 2 " 24 " 720 " 40320 3628800
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11

mb
Pl ot [sl1l-Sin[x],{X, -4, 4}, Pl ot Range->{-0. 01, 0. 01}]
0.01,
0.0075 |
0.005 |
0. 0025 |
-4 -2 2
-0.0025 |
-0.005|
-0.0075 |
-0.01°¢
- Graphi cs -
mC
D s1, x]
1 X2, xt o x6 X8
2 " 24 " 720 ' 40320
md
sl+s2
x2 x3 x4 x5
LeXx- % -5 " %F " 120 -
X6 X7 X8 X9 XlO
720 ~ 5040 @ 40320 @ 362880 3628800
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mf

Sqrt[2] Sin[x+Pi/4]//TrigExpand

Cos [x] +Sin[x]

s3=Normal [ Series[Sqgrt[2] Sin[x+Pi/4],{x,0,10}]]

1+x X2 x° + x* + X®

2 6 24 120

X6 X7 X8 X9 XlO
+ +

720 5040 © 40320 362880 3628800

Plot[{Sin[x]/x,sl/x},{x,-1,1}]

0.5

- Graphi cs -

IRy

I ntegrate[sl/x, x]

x3 x> x7 x°9

X~ 18 * 600 35280 ' 3265920
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13

NI ntegrate[ Sinplify[sl/x],{x,-1,1}]

1.89217

NI nt egrate[ Si n[ x]/x, {x, -1, 1}]

1.89217

Lésung zu Aufgabe 4

Renove[ "d obal ™ *"]

trix ]:=(Pi+ (Pi-2 x))/2 Sin[x]; tr[x]//Sinplify

(m=X) Sin[x]

Plot[Evaluate[ D[ tr[x],x]/.x->u],{u,0,Pi}];

Fi ndRoot [ (Eval uate[ D[ tr[x], x]]==0) /.x->u,{u, 1}]

{u-1.11283}
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mb

(Evaluate[ D[ tr[x],x]]) /.x->1.11283

0. 0000130208

tr[x] /.x->1.11283

1.81971

Integrate[ Sin[x],{x,0,Pi}]

2

Integrate[Sin[x],{x,0,Pi}] - (tr[x] /.x->1.11283)

0. 180294
h[a_] := 2.5 + 4 Tan[a];
dgla] := 1 Tan[a] h[a];

|l aenge[a ] := Sqrt[h[a] *2+g[ a] 2]

Plot[l aenge[a],{a, O, Pi/2}];

400

300

200

100 ¢

0. 25 0.5 0.75 1 1.25 1.5




LEMAna2_15.nb

D | aenge[ a] , a]

(8Cscla]? (2.5+4Tan[a]) +8Sec[a]? (2.5+4Tan[a]) -
2 Cot [a] Csc [a]? (2.5+4Tan[a])2)/

(2\/(2.5+4Tan[a])2+C0t [a]? (2.5 + 4 Tan[a])?

fr=Fi ndRoot [ (Eval uat e[ D[ | aenge[ a] , a] ==0] /. a->u), {u, 0. 75}]

{u-0.707383}

| aenge[u] /. fr

9. 10977

Renove[ "d obal ~*"]

Losung zu Aufgabe 5,
differenzieren und integrieren

m a Resultat so kurz wie méglich halten

f[x_]:=x"2+ 0.5 Sin[x];
f[x]

x2+0.5Sin[x]

f'[x]

2Xx+0.5C0s[X]

frix]/.x->1

2.27015
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ArcTan[f' [x]/.x->1]

1. 15587

ArcTan[f' [x]/.x->1]/ Degree

66. 2265

froix]/.x->1

1.57926

m b Resultat so kurz wie mdglich halten

fIx_1:=(((x"(3/4)-3)"3)"(1/4))"5

fIx]

((—3+x3/4)3)5/4

D f[x],x]//Sinmplify

1/4
45 (-3 +x34)% ((-3+x34)°)

16 x1/4

DI f[x],x]//Expand
1/4
405 ( (-3 +x3/4)%) "
16 x1/4
135

1/4 1/4
=22 ((-3+x%)7) \/Y+%((—3+x3/4)3) x5/4
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17

m c Resultat so kurz wie moéglich halten

f[x ]:= 4 x*2 Sin[3x"2-2]

f[x]

~4x%2Sin[2-3x?]

D{f[x],x]//Sinplify

24x3Cos[2-3x%]-8xSin[2-3x?]

D f[x], x]//Expand

24x3Cos[2-3x%]-8xSin[2-3x?]

m d Resultat so kurz wie mdglich halten

fIx_]:= Log[x/(1-x)] (x/(1-x))

fIx]

x Log[ ¢ ]
1-x

D{f[x],x]//Sinplify

1+Log[ ]
(-1+x)2

D f[x], x]//Expand

1 X Log[ %] XxLog[
T-x * (1_)()2+ 1-x -
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m e Resultat so kurz wie moéglich halten

f[x ]:= 4 EM(-X) Cos[2-Erx]

f[x]

4 e*Cos[2-e"]

D{f[x],x]//Sinmplify

4eXCos[2-¢] +4Sin[2-e]

D f[x], x]//Expand

-4 e*Cos[2-e*] +4Sin[2-¢e¥]

m f Resultat so kurz wie moglich halten

Renove[ a]

f[x_]:= x"2+a Sin[x] +2/ x

Integrate[f[x],{x, 1, Er2}]

% (11 +e® +3aCos[1] -3aCos[e?])

Integrate[f[x],{x, 1, E*2}]// Expand

6
%%—+ %f-+aCbs[1]-aCbs[e2]
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N %4/ / Expand

138. 143 + 0. 0919461 a

Renove[ "d obal ~*"]

Losung zu Aufgabe 6,
Kurven und Flachen

Gegeben sei die Kurvenschar y=x"a auf 1=[0,1]

m a Plot

Pl ot [ {x5, xA(1/5)}, {x, 0, 1}] ;

1t
0.8E
0.6E
0.4/

0.2

m b y=x"(a) soll die eingeschlossenen Flache halbieren. Berechne a

r 1=Eval uat e[ | nt egr at e[ x*5-x"(a), {x, 0, 1}] ==l nt egr at e[ x*(a) - X
~(1/5), {x, 0, 1} T[[21[[2]];

r 2=Eval uat e[ | nt egr at e[ x*5-x"(a), {x, 0, 1}] ==l nt egr at e[ x*(a) - X
~(1/5), {x, 0, 1}]1T[[2]11[[2]];

h=(r 1==r 2)




20
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Sol ve[ h, {a}]

{{a->1}}

r 1=Eval uat e[ | nt egr at e[ x*5-x"(a), {x, 0, 1}] ==l nt egr at e[ x*(a) - X
~(1/5),{x,0,1}]11[[1]1[[2]];

r 2=Eval uat e[

I nt egrat e[ x5-x"(a), {x,0,1}]==I ntegrate[ x*(a)-x~(1/5), {x, 0,
1002111002115

h=(r1==3 r2)

1
1+a

1

5
=3 "% "1+a

L
6

Sol ve[ h, {a}]

r 1=Eval uat e[ | nt egr at e[ x*5-x"(a), {x, 0, 1}] ==l nt egr at e[ x*(a) - X
~(1/5),{x, 0, 1}]11[[1]1[[2]];

r 2=Eval uat e[

I nt egrat e[ x*5-x"(a), {x, 0, 1}]==I ntegrate[ x*(a)-x~(1/5), {x, 0,
1100211100211

h=(rl==(Sqrt[5] +1)/2 r2)

1 1 1 5 1
s a2 1) 5 Tia

sol vli=Sol ve[ h,{a}]//Fl atten

11 + /5
{a%7+SV§}

N[ %

{a > 0.728043}




LEMAna2_15.nb

r 3=Eval uat e[ | nt egr at e[ x*5-x"(a), {x, 0, 1}] ==l nt egr at e[ x*(a) - X
~(1/5), {x, 0, 1}]1[[1]][[2]];

r4=Eval uat e[

I nt egrat e[ x*5-x~(a), {x, 0, 1}]==I ntegrate[x*(a)-x~(1/5), {x, 0,
1100211100211

h=(r3==(Sqrt[5]-1)/2 r2)

1 1 1 5 1

el S ERE A

N[ %

0. 166667 - 1. == 0.618034 (-0. 833333 + 1
1. +a 1. +a

sol v2=Sol ve[ h,{a}]//Fl atten

9++/5
B!

N[ %4

{a>1.37355)

Pl ot [ {x"5, x*(1/5), x*1}, {x, 0, 1}];

1t

0.4/

0.2 0.4 0.6 0.8 1
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1y
O'8i
0.6
0.4+

0.2¢

Pl ot [ {x"5, x*(1/5), x"(1/2)},{x,0, 1}];

m Plot Goldener Schnitt

0.6

0.4

Pl ot [ Eval uat e[ { x5, x~(1/5),x"(a)/.solv1l}], {x, 0, 1}, Aspect Rat
i 0- >Aut omati c];

0.2 0.4 0.6 0.8 1
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23

Pl ot [ Eval uat e[ { x*5, x*(1/5),x~(a)/.solv2}],{x, 0, 1}, Aspect Rat
i 0- >Aut omati c];

Renove[ "d obal ~*"]

Losung zu Aufgabe 7,
Rotationskdrper, Parabel

Funktion durch Parabel angendhert. Gleiche Ableitung bei -1 und Werte bel -1 und 1, Winkelabweichung bel 1?

fIx_]:=(x"2-1) EM(-X);
p[x ,a ,b ,c_]:=a x"2+b x + ¢

frix]/.x->1

-2e
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sol v=Sol ve[ Eval uate[ {p[-1, a, b, c] ==0, p[1, a, b, c] ==0,
(Dip[x,a,b,c],x]==f"[x]/.x->-1)}]]//Flatten

{a-e b->0, c—>-e}

% /N

{a—>2.71828, b-0., c > -2.71828}

p[x_]:=a x"2+b x + c/.solv; p[x]

—ce+ceX2

p'[x]/.x->1

2e

frix]/.x->1

Z
e

ArcTan[2 E]-ArcTan[2/ E //N

0. 754566

(ArcTan[ 2 E]-ArcTan[2/ E]) /Degree//N

43. 2334
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25

m a Plot

Pl Ot[{f[X],p[X]},{X,'l, 1}]1

m Flachenverhéltnis

Integrate[ (x"2-1) E*(-Xx), Xx]

—e* (1+x)?

Integrate[ (x"2-1) EM(-x),{x,-1,1}]

4

e

% /N

-1. 47152

I ntegrate[ p[x], x]

x3

-e X +
3




26

LEMAna2_15.nb

Integrate[p[x],{x,-1,1}]

_4de
3

% /N

-3. 62438

int=Integrate[ (f[x]-p[x]),{x,-1,1}]/Integrate[(p[x]),{X, -1,
1}]

3 (- ey

+
e

INEIES

int//N

-0. 593994

Integrate[ (f[x]),{x,-1,1}]/Integrate[ (p[x]),{x,-1,1}]

3
e

% /N

0. 406006

1/% /N

2.46302
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27

m Wendepunkt

Eval uate[f''[x]]/.x->0

Sol ve[ Eval uate[f' ' [x] ==0], {x}]
Sol ve::ifun:

I nverse functions are being used by Solve, so sone solutions nay not
be found; use Reduce for conplete solution information. Mehr ...

{{Xx>2-4/3}, {x>2+/3}}

—| Solve::ifun:

I nverse functions are being used by Solve, so sone solutions may not
be found; use Reduce for conplete solution information. Mehr ...

{{Xx>2-+/3}, {x>2++/3})

Sol ve[ Eval uate[f' "' [x] ==0],{x}]//N
—| Solve::ifun:

I nverse functions are being used by Solve, so some sol utions may not
be found;

use Reduce for conplete solution information. Mehr ...

{{X > 0.267949},

{x - 3.73205}}

m Rotationsvolunen bei Parabe, Vergleich mit Zylinder gleicher Lange, r =
? (Hat Volumen in Zylinder mit r=2 Platz?)

Pi Integrate[p[x]"2,{x,-1,1}]

16 €2 it
15

% /N

24. 761




28 LEMAna2_15.nb

Sgrt[Integrate[p[x]"2,{x,-1,1}]/2]

2 e

Z
15

% /N

1. 98515

Plot[{f[x],p[x],-1.9851, 1.9851},{x,-1,1}];

2

N

m Lange der Bogen:

{fIx].p[x]}

{e™* (-1+Xx?), -e+eX?}

| 1=NI nt egr at e[ Eval uat e[ Sqrt[ 1+D[ p[ x], x] 2] ], {x, -1, 1}]

5. 96824

| 2=NI nt egr at e[ Eval uate[ Sqrt[ 1+D[ f [ x], x] 2] ], {x, -1, 1}]

3. 37052
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| 3=2

11/12

1.77072

11/13

2.98412

12/13

1. 68526

Renove[ "d obal ™" *"]

Lésung zu Aufgabe 7,
Variante: Rotationskorper, Parabel mit Punkteverwechslung

Funktion durch Parabel angenahert. Gleiche Ableitung bei -1 und Werte bei -1 und 1, Winkelabweichung bei 1?

fIx_]:=(x"2-1) EM-X);
p[x_,a_,b_,c_]:=a x"2+b x + ¢

frix]/.x->1

Z
e

sol v=Sol ve[ Eval uate[ {p[-1, a, b, c] ==0, p[1, a, b, c] ==0,
(D p[x,a,b,c],x]==f"[x]/.x->1)}]]//Flatten

{Ce—%, aeé, beO}
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% /N

{c - -0.367879, a - 0.367879,

b-0.}

p[x_]:=a x*"2+b x + c/.solv;

1 x?
e e

p[ x]

p'[x]/.x->1

Z
e

frix]/.x->1

Z
e

ArcTan[2 E]-ArcTan[2/ E //N

0. 754566

(ArcTan[ 2 E]-ArcTan[2/ E]) /Degree//N

43. 2334
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m a Plot

Pl Ot[{f[X],p[X]},{X,'l, 1}]1

m Flachenverhéltnis

Integrate[ (x"2-1) E*(-Xx), Xx]

—e* (1+x)?

Integrate[ (x"2-1) EM(-x),{x,-1,1}]

4

e

% /N

-1. 47152

Integrate[p[x],t]

t (=1 +x32)
e
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Integrate[p[x],{x,-1,1}]

4
e

% /N

-0. 490506

int=Integrate[ (f[x]-p[x]),{x,-1,1}]/Integrate[(p[x]),{X, -1,
1}]

2

int//N

Integrate[ (f[x]),{x,-1,1}]/Integrate[ (p[x]),{x,-1, 1}]

3

% /N

/% /N

0. 333333

m Wendepunkt

Eval uate[f''[x]]/.x->0

1




LEMAna2_15.nb

Sol ve[ Eval uat e[ f' "' [ x] ==0], {x}]

—| Solve::ifun:

I nverse functions are being used by Solve, so some sol utions may not
be found; use Reduce for conplete solution information. Mehr ...

{{Xx>2-+/3}, {x>2++/3}}

Sol ve[ Eval uate[f' "' [x] ==0],{x}]//N

—| Solve::ifun:

I nverse functions are being used by Solve, so some sol utions may not
be found; use Reduce for conplete solution information. Mehr ...

{{Xx>0.267949}, {x —>3.73205}}

m Rotationsvolunen bei Parabe, Vergleich mit Zylinder gleicher Lange, r =
? (Hat Volumen in Zylinder mit r=2 Platz?)

Pi Integrate[p[x]"2,{x,-1,1}]

16 v
15 e?

% /N

0. 453513

Sqrt[Integrate[ p[x]”"2,{x,-1,1}]/2]

22
e

% /N

0. 268661




34 LEMAna2_15.nb

Plot[{f[x],p[x],-1.9851, 1.9851},{x,-1,1}];

2

N

m Lange der Bogen:

{fIx].p[x]}

{e’x (-1 +x?), —l+§}

| 1=NI nt egr at e[ Eval uat e[ Sqrt[ 1+D[ p[ x], x]*2]]1,{x, -1, 1}]

2. 16805

| 2=NI nt egr at e[ Eval uate[ Sqrt [ 1+D[ f [ x], x] 2] ], {x, -1, 1}]

3. 37052

| 3=2

11/12

0. 643241
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11/13

1. 08403

12/13

1. 68526

Renove[ "d obal ™ *"]

Lésung zu Aufgabe 8,
Annaherung Hugel durch Potenzreihe

Funktion durch Parabel angenahert. Gleiche Ableitung bei -1 und Werte bei -1 und 1, Winkelabweichung bei 1?

m Test

Renove[ "d obal ~*"]

—| Renove::rmsm: There are no synbols matching "d obal *«". Mehr ...

qlx_,a ,b_,c_,d ,e ]:=(a x*2+b x + c)/(x"2+d x+e)

q[ x, a, b, ¢, d, e] / / TeXFor m

\frac{a x"2+b x+c}{x"2+d x+e}
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sys={

ql - 2, a, b, c, d, e] ==0,

ql 2, a, b, ¢, d, e] ==0,

q[ 0, a, b, c, d, e] ==2,
(Dlg[x,a,b,c,d,e],x]/.x->1)==-1,
(Dlg[ x,a,b,c,d,e],x]/.x->1)==1}

JL4a—2b+c 0 4a+2b+c 0
4-2d+e " 4+2d+e '

3:2, _(a+b+c) (2;d) . 2a+b -1,
e (1+d+e) l1+d+e
(a-b+c) (-2+d) -2a+b

} (1-d+e)? " Todve =4

sol v=Sol ve[ Eval uat e[ sys, {a, b, c, d, e}]]

{{beo, c -1, ae—%,
{(b>0, c>8 a>-2,d>-7, e>4},
{b—>0,C+8,a—>—2,d+\/7,e+4}}

d-o0, ee%},

gl x_]:=(a x"2+b x + c)/(x"2+d x+e)/.solv ;

{ - & 8- 2x2 8- 2x2 }
2 +X2 4T x+x2" 4++/7 x +x2

al x]

B Symmetrie

Renove[ "d obal ~*"]

q[x_,a_,c_,e ]:=(a x"2+ c)/(x"2+e)

sys={

q[ 2, a, c, e] ==0,

q[ 0, a, c, e] ==2,
(Dlag[x,a,c,e],x]/.x->1)==-1}

4a+c c 2 (a+c) 2a
{Te =% e=2 1,67 "Tre =Y
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m Konvergenzbereich: Partialbruchzerlegung, Vergleich mit geometrischer

Reihel

sol v=Sol ve[ Eval uat e[ sys, {a,c,e}]]//Flatten

{Cel, a%—%, e»%}

q[x_]:=(a x*2+ c)/(x*2+e)/.solv ; q[x]

x2
1_T
%+X2

q[x]// Sinmplify

=>r=1

gl x_]:= Evaluate[q[x]//Apart]; ql[x]

1 9

- +

A (1+2x7)

Tabl e[ D] q1[ x], {x, k}],{k, O, 10}]// Toget her

4 - x? 9 x

9 (-1 +6x2)
{2(1+2x%' -

(1+2x2)2"  (1+2x2)3

216 (-x +2x3) 216 (1 -20x2 + 20 x*)
1+ 2x)? (1+2x2)5 ’
4320 (3x -20x3 +12x5) 12960 (-1 + 42 x2 - 140 x* + 56 x5)
: (1+2x2)8 ' (1+2x2)7 '
1451520 (-x + 14 x3-28x° +8x’)
(1+2x2)8 ’
1451520 (1 - 72 X2 + 504 x4 - 672 x& + 144 x8)
(1+2x2)° '
52254720 (5 x - 120 x3 + 504 x5 - 480 x” + 80 x°) 1
(1+2x2)10 (1+2x2)1

(261273600 (-1 + 110 x® - 1320 x* + 3696 x°® - 2640 x® + 352 x*?) ) }
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Tabl e[ D[ q1[ x], {x, k}],{k, 0, 10}]/. x->1.

{0.5, -1., 1.66667, -2.66667, 0.888889, 29. 6296,
-254. 815, 1548. 64, -7005. 76, 9734. 32, 290555. }

gl[ x_]:=Eval uate[q[ x]]

Plot[ q1[ x],{x, -2, 2}];
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m Potenzreihe, Abweichung

g2[ x_]:=Normal [ Series[ql[z],{z,0,10}]]/.z->x; q2[X]

2 - +9x%-18x%+36x8-72x10

9 x2
2

g2[ x_] : =Eval uat e[ Nor mal [ Seri es[ g1[ x], {x, 0,210}]11]; q2[x]

9 x? 4 6 8 10
2—T+9x - 18 x° +36Xx° -72Xx

{allx], a2[x]}

‘_)212 9 x? 4 6 8 10
{ e 2 - > +9Ox%-18x%+36x8-72x }
> +

{q1[5],92[5]}//N

(-0.205882, -6.89338x108)

Plot[{ql[x],qa2[x]},{x,-1,1}];
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g2[ x_] : =Eval uat e[ Nor nal [ Seri es[ q1[ x], {x, 0, 20}111;
Pl Ot[{ql[X],qZ[X]},{X,'l, 1}],

g2[ x_] : =Eval uat e[ Nor mal [ Seri es[ q1[ x], {x, 0, 150}111;
PI Ot[{ql[X],qZ[X]},{X,'l, 1}]’

-1 -0.5 0.5 \ 1
=20 |

- 410" |

-6x10%7 |

-840 |

18 [

-140

~1.2408 |

-1. 410 |

g2[ x_] : =Eval uat e[ Nor nal [ Seri es[ q1[ x], {x, 0, 10}111;
d1=9g2[ x]/.x->0.5

1. 22656

d2=qg[x]/.x->0.5

1.25
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d2-d1

0. 0234375

q[ x] -92[ x]/.x->0.9

15. 5228

Renove[ "d obal ™ *"]

Lésung zu Aufgabe 9,
Reihe, Maximum Geometrie

Ha
Nor mal [ Seri es[ ArcTan[ x], {x, 0, 10}]]
x3 x> x' x°
X- 3 "5 -7 *tg
4(Normal [ Seri es[ ArcTan[ x], {x, 0, 10}]]/.x->1)//N
3. 33968
4(Nor mal [ Seri es[ ArcTan[ x], {x, 0, 2000}]]/.x->1)//N
3. 14059
mb
10m: 2m
Breite 10 m

Hohe: x : 2= (x+10) : h, | =f[x]
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Solve[ x / 2 == (x+10) / h,{h}]

{{he 2 (10 +x) }}

X

fx_]:=8Sqrt |

2 (10 +x)
(T)AZ\L (x +10)~2]; f[x]

2
J(10+x)2+—4 (@Y

X2

Plot[f[x],{x,0,20}];

120 |
100 |
80
60
40 +

20 ¢

f'[x]

2
2 (10+X) o 8(]).(2+X) _ 8 (1)(()3+X)

2/ (10 +x)2 + £U00°

Sol ve[ Eval uat e[ f' [ x] ==0], { x}]

{{X>-2(-5)3), (x>25Y3), (x->2 (-1)%2/351/3},

Sol ve[ Eval uate[f' [x] ==0],{x}]//N

({X > -1.70998 - 2.96177 i},
(X > 3.41995}, (X - -1.70998 + 2. 96177 i}}
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(-5)3 7/ N

0. 854988 + 1. 48088 1

(-1)22 7/ N

-0.5+0.866025 1

((-1)2%y~2 7/ N

-0.5-0.866025 1

((-1)2%y~3 //N

tan1=49/ 10

49

10

weite=2/tanl -0.7

-0. 291837

Renove[ "d obal ™ *"]
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Losung zu Aufgabe 10

maa

fx_]:=-2(6x*3 + 5x"2 - 6x"1 + x"0)/(-x"2+2x+1)

f'[x]//Expand

4 28 x 44 x2 4 x3
2y2 22 2,2 2)2
(1 +2Xx -X2) (1 +2Xx -Xx2) (1 +2X%-x2) (1 +2Xx-x2)
24 x4 . 12 B 20 X B 36 x2
(1+2x-x2)? 1+2x-%x2  1+2x-x2 1+2x-X2

fr[x]//Sinplify

4 (4-6X-11x%2-12x3+3x%)
(-1-2x +x2)2

fr[x]/.x->0

16

ArcTan[ (f' [x]/.x->0)]

ArcTan[16]

ArcTan[16] // N

1.50838

ArcTan[ (f'[x]/.x->0)]//N

1.50838
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Pi/ Degree//N

180.

N[ArcTan[ (f'[x]/.x->0)]]/(1 Degree)

86. 4237

Plot[Evaluate[f'[Xx]],{X,-3,3}];

5000 -

- 5000 -

- 10000 ¢

w '

Eval uat e[ f' [ x] ==0]

2 (-6+10x+18x?) N 2(2-2x%) (1-6x%x+5x2+6x3)

1+2x-x2 (1+2x_x2)2
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ma)c

Sol ve[ Eval uat e[ f' [x] ==0], {x}]//Sinmplify

{{x>1- 5/ (58+7%% (331-234v2) " + 72 (331 + 234 vZ)'"°) -
%1\/( 116 + 72/3 (331 234/2)""
723 (331 +2342) %+ 936/( (58 .

72/% (331 -2342) "%+ 72/% (331 + 234 ﬁ)“3)))},
oi-= (58 +72/3 (331 -234y2)"" + 723 (331 + 234 2) ) +
%i\/( 116 + 72/3 (331 234/2)""

723 (331 +2342) %+ 936/( (58 .
723 (331-234+2) "7+ 727 (3314 234 v2) 7)) ) 1,
(x> 3
J (116 - 727% (331 - 234 vZ) " - 723 (331 + 234 v2) 4
936 / (] (58 + 7/° (331 - 234 v2) "7
723 (331 +234+2) ) ) ) 1
x> % (6++/ (58 +72% (331 - 234 vZ)"* + 72% (331 + 234 vZ) )
V(116 - 7273 (331 - 234 vZ )" - 723 (331 + 234 v2) " 4
936 / (+/ (58 + 723 (331 - 234 v2) "
7273 (331+234+2) 7)) ] ) 1)

5 (6+/(58+ 723 (331 -2342) " + 7% (3314 23412 ) ™) -

Sol ve[ f' [x]==0,{x}]// N/ Chop

{{Xx > -0.593629 - 0. 652289 1},

(X > -0.593629 + 0. 652289 i}, {X - 0.354691}, (X - 4.83257})

fx_]:=-2(6x*3 + 5x"2 - 6x"1 + x"0)/(x"2-2x+1)
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f'[x]//Expand

B 4 . 28 x B 44 x2 B 4 x3
(1—2x+x2)2 (1—2x+x2)2 (1—2x+x2)2 (1—2x+x2)2
24 x4 . 12 ~ 20 X . 36x?
(1—2x+x2)2 1-2x+x2 1-2x+x2 1-2x+x2

frIx]//Sinplify

_4(2-2x-9x%+3x3)
(-1+x)°

f'[x]/.x->0

8

ArcTan[ (f'[x]/.x->0)]

ArcTan[8]

ArcTan[8] // N

1. 44644

Pi/ Degree/lN

180.

1. 44644/ Degree

82. 8749
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W a)X

Plot[Evaluate[f'[Xx]],{X,-3,3}];

10000 ¢

5000 ¢

- 5000 ¢

- 10000 ¢

Eval uat e[ f' [ x] ==0]

2 (-6+10x+18x?) ,2(=2+2x%) (1-6X+5Xx2+6x3)

1-2x+x2 (1—2X+X2)2 -

Sol ve[ Eval uat e[ f' [ x] ==0], {x}]

11 1

[x>1+ ¢ 5 (27+14/602) ),

3(27+11 )
w51 11(1+1\/_) _l 4 A 1/3
(xo1 6<2M T L0V (27053E2) )
X->1- <_l\/_) —l + 1 + 1 13
Dot g T 6 (18 (27 )

Sol ve[ f' [x]==0, {x}]// N/ Chop

{{X > 3. 14459}, {x > -0.538373}, {x > 0.393787}}

fx_]:=-2(6x"3 + 5x"2 - 8x"1 + x"0)/(x"2-2x+1) +x
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f'[x]//Expand

B 4 . 36 x B 52 x2 B 4 x3
(1—2x+x2)2 (1—2x+x2)2 (1—2x+x2)2 (1—2x+x2)2
24 x4 . 16 ~ 20 X . 36x?
(1—2x+x2)2 1-2x+x2 1-2x+x2 1-2x+x2

frIx]//Sinplify

-13+7x +33x2-11x3
(-1+x)°

f'[x]/.x->0

13

ArcTan[ (f'[x]/.x->0)]

ArcTan[13]

ArcTan[8] // N

1. 44644

Pi/ Degree/lN

180.

1. 44644/ Degree

82. 8749
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Plot[Evaluate[f'[Xx]],{X,-3,3}];

10000 ¢

5000 ¢

- 5000 -

- 10000 ¢

Eval uat e[ f' [ x] ==0]

2 (-8+10x +18x%x2) 2 (-2+2X) (1-8x+5x%x2+6x3)
1 - + =
1—2X+X2 (1—2X+X2)2

Sol ve[ Eval uat e[ f' [ x] ==0], {x}]// Si npi fy

General ::spelll: Possible spelling error: new synbol
nane "Sinpify" is sinmlar to existing synbol "Sinplify". Mehr ...

Simpify|

2 (99 +1i/23199) "
{x->1+ ( 332/31 ) * ,20 7z} {X-

(33 (99 + i /23199 ) )
. (1+iv3) (99+1+23199) " 10 (1-i3)
33%/7 (33 (99 +1 /23199 ) )
. (1-i+/3) (99 +1i+23199) "
33273 B
10 (1 +1+/3
S

(33 (99 + i /23199 ) )

}

Sol ve[ f' [x] ==0, {x}]// N/ Chop

{{x > 3.08206}, {x —>0.579562}, {x > -0.661622}}
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mb)ac

fIx_]:= Sin[x] EMX)-Cos[Er(-x)]-(x"3)/(x+1)

f'[x]//Expand

x3 3 x2 _ .
T2 Tex +e Cos[x] -e*Sinfe™] +e"Sin[x]
+

((f'[x]//Expand) [[1]]+(f'[x]//Expand)[[2]])// Toget her

-3x2-2x3
(1+x)2

(f'[x]/.%x->1.0)//N

2.37375
frr[x]
2 x3 6 x2 6 X

TT1ex)? T T1ex)Z  Tex T

e?XCos[e*] +2eXCos[x] +e*XSin[eX]

fro[x]//Sinplify

2 x3 N 6 x?2 _ 6X .
@AQ+x)°  @+x)2 1l+x
e?XCos[e*] +2eXCos[x] +e*Sin[eX]

((f"'"[x]//Expand) [[1]]+(f" "' [x]//Expand)[[2]]+(f""'[x]//Expan
d)[[3]])// Toget her

2 (3x+3x%+x3)
(1+x)3
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m b)x

Limt[Evaluate[f''[x]],X->Infinity]

Interval [{-o, ©}]

f[x_]:= Sin[x] E* x)-Cos[Log[x]]-(x"3)/(x+1)

f'[x]//Expand

3 2 1
AN 3X° L X Cos[x] +eXSin[x]+ 2NILogIX]]
(1 +X) 1+x X

((f'[x]//Expand)[[1]]+(f'[x]//Expand)[[2]])// Toget her

-3x2-2x3
(1+x)2

(f'[x]/.x->1.0)//N

2. 50605
fr'[x]
2 x3 6 X2 6 X

1+x)°  1+x)2 T+x '

2 & Cos [X] + COS[Lozg[X]] _ Sin[Lozg[XJ]
X X
fro[x]//Sinplify
2 & QoS [X] + ———
x2 (1+x)°

(-2x3% (3+3x+x%) + (L+x)3Cos[Log[x]] - (1+x)3Sin[Log[x]])
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((f"'"[x]//Expand) [[1]]+(f" "' [x]//Expand)[[2]]+(f""'[x]//Expan
d)[[3]])// Toget her

2 (3x+3x%+x3)
(1+x)°

Limt[Evaluate[f''[x]],Xx->Infinity]

Interval [{-o, ©}]

Renove[ "d obal ™ *"]

Losung zu Aufgabe 11

fIx_]:=-2 EN(-x"2)+1;
Plot[f[x],{X,-2,2}];

Al x_]:=f[x] 2x/2
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Sol ve[ Eval uat e[ A' [ x] ==0] , { x}]
—| InverseFunction::ifun: Inverse functions are being
—| Solve::ifun:

be found; use Reduce for conplete solution information.

],

{{x+—\/% (1—2ProductLog[\Qg]

}

{x+\/% (1—2ProductLog[@]

used. Values may be | ost for nultival ued i nverses. Mehr ...

I nverse functions are being used by Solve, so some sol utions may not

Mehr ...

Sol ve[ Eval uate[ A' [ x] ==0], {x}]//N
—| InverseFunction::ifun: Inverse functions are being

—| Solve::ifun:

used. Values may be | ost for nultival ued i nverses. Mehr ...

I nverse functions are being used by Solve, so some sol utions may not

be found; use Reduce for conplete solution information. Mehr ...
{{x - -0.442605}, {x - 0.442605}}
Pl ot [ Eval uate[ A [Xx]],{X, -5,5}];
4

Fi ndRoot [ Eval uat e[ A' [ x] ==0], { x, 0. 5}]

(x - 0. 442605}
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u[ 1] =0. 5;
u[n]:=u[n-1]-A[u[n-1]]/A '"[u[n-1]1;
Tabl e[u[n],{n, 1,5}]// MatrixForm

flx_]:=2 EM(-x"2)-1;
Al x_]:=f[x] 2x/2

Plot[A[ x],{X, -2, 2}];

0.5+

-0.5¢

A [X]

142X _4e
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Plot[A[X],{x,-2,2}];

-0.5¢

-1.5¢

Sol ve[ Eval uat e[ A' [ x] ==0] , { x}]
I nverseFunction::ifun : Inverse functions are being
used. Values may be | ost for nultival ued i nverses. Mehr ...
Sol ve: :ifun :

I nverse functions are being used by Sol ve,

so sone sol utions may not
be found;

use Reduce for conplete solution information. Mehr ...

{{x»—J% (1—2ProductLog[ \/E]

4

1,

{X%J% [1—2ProductLog[@] 1}

Sol ve[ Eval uate[ A' [ x] ==0], {x}]//N

I nverseFunction::ifun : Inverse functions are being

used. Values may be | ost for nultival ued i nverses. Mehr ...

Sol ve: :ifun :

I nverse functions are being used by Solve, so sone solutions nmay not

be found; use Reduce for conplete solution information. Mehr ...

{{X > -0.442605}, {x > 0.442605}}
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Pl ot [ Eval uate[ A [X]],{X, -5,5}];

Fi ndRoot [ Eval uat e[ A' [ x] ==0], { x, 0. 5}]

{x - 0.442605}

u[ 1] =0. 5;

u[n_]:=u[n-1]-A [u[n-1]]/A '[u[n-1]];

Tabl e[u[n],{n, 1,5}]// MatrixForm

0.5

0. 443195
0. 442605
0. 442605
0. 442605

fIx_]:=3 EM(-x"2)-2;
Al x_]:=f[x] 2x/2
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Sol ve[ Eval uat e[ A' [ x] ==0] , { x}]

—| InverseFunction::ifun: Inverse functions are being

used. Values may be | ost for nultival ued i nverses. Mehr ...

—| Solve::ifun:

I nverse functions are being used by Solve, so some sol utions may not
be found; use Reduce for conplete solution information Mehr ...

],

{{x+—\/% (1—2ProductLog[\/§]

}

{x+\/% (1—2ProductLog[@]

Sol ve[ Eval uate[ A' [ x] ==0], {x}]//N

—| InverseFunction::ifun: Inverse functions are being

used. Values may be | ost for nultival ued i nverses. Mehr ...

—| Solve::ifun:

I nverse functions are being used by Solve, so some sol utions may not
be found; use Reduce for conplete solution information. Mehr ...

{{Xx > -0.350753}, {x —>0.350753}}

Pl ot [ Eval uate[ A [Xx]],{X, -5,5}];

Fi ndRoot [ Eval uat e[ A' [ x] ==0], { x, 0. 5}]

(x - 0. 350753}
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u[ 1] =0. 5;
u[n]:=u[n-1]-A[u[n-1]]/A '"[u[n-1]1;
Tabl e[u[n],{n, 1,5}]// MatrixForm

0.5

0. 357593
0. 35079
0. 350753
0. 350753

Renove[ "d obal ™ *"]

Lésung zu Aufgabe 12 a

mab

fIx_]:=(x+3)(x+2) (x-4);
Plot[f[x],{x,-4,5}];

40 |

20+

-40 !

fi[x_,a ]:=a (x+3) (x+2) (x-4);
f2[x_, b _]:=x"2+b;

sol v=Fl atten[ Sol ve[ {f 1] x, a] ==f 2[ x, b] , Eval uat e[ D[ f 1[ x, a] , X] =
=D f2[x,b],x]]},{a, b}]]

{b ~ 48x +14 x2 +x* . 2 X }
-14 +2x +3x%x2 "’ -14 +2x +3 %2
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m S2

g=sol v/ .x->-2

{b+—4, a»%}

% /N

{b->-4., a-0.666667}

s1={-2,f1[-2]}

{-2, f1[1-21}

fi1[x_]:=a (x+3)(x+2)(x-4)/.q;
f2[x_]:=x"2+b/. q;
Plot [{fa[x],f2[x]},{x,-4,5}];

30+t

20

sol v2=Fl atten[ Sol ve[ {f1[ x] ==f 2[ x] }, {x}]]

{Xe—Z, X - -2, Xe%}
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m 3

Eval uat e[ f 2' [ x]]

2 X

x0=x/.sol v2[ [ 3]]

2
2

% /N

% /N

16. 25

s2={x0, f 1[ x0] }

= 2

meEval uate[f1'[x]]/.x->s2[[1]]
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f1' ' [x]//Sinmplify

%+4X

sol v3=Fl att en[ Sol ve[ Eval uate[ f1''[x] ==0], {x}]]

(-3

% /N

(x > -0.333333)

XWex/ . sol v3

SWE{ xW f 1[ xXW }

1 1040
-3 781

h[x ,al ,bl ,cl ,dl ]:= al x"3+bl x"2+cl x+d1

sol v4=Sol ve[ {

h[s1[[1]],al, bl, cl,dl]==s1[[2]],
h[s2[[1]],al, bl, cl,dl]==s2[[2]],
h[sW[1]],al, bl, cl,dl]==sW][2]],

Eval uat e[ (D h[ x, al, b1, c1,d1],x]/.x->s1[[1]])==mM}, {al, bl, cl

, d1}
1//Flatten

67 227 467 137
{aleﬁ, ble—w, Cl%—ﬁ, d1—>—T}

h[x _]:= al x*3+bl x~2+cl x+dl/. sol v4;
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65

m Old

h' [x]/.x->s1[[2]]

467

10

% /N

-46.7

Plot[{f1[x],f2[x],h[x]},{x,-5,6}];

100 |

50t

-100

-150 ¢

- 200+

m=Eval uate[f2'[x]]/.solv2[[1]]

4

f1' ' [x]//Sinplify

%+4X

sol v3=Fl att en[ Sol ve[ Eval uate[ f1''[x] ==0], {x}]]

-3
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h[ x_]: =f 2[ x0] +m( x- x0) ;
h[ -1/ 3]

427

12

Plot[{f1[x],f2[x],h[x]},{x,-5,4}];

—

20\
T _—
-4 & 2 4

20"

f1[-1/ 3]

1040
81

% /N

16. 25

s1={}

{}
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w={-1/3, f1[-1/3]}

1 1040
{_ 81 }

% /N

{-0.333333, -12.8395}

Renove[ "d obal ~*"]

Losung zu Aufgabe 12 c

mab

fIx_]:=(x-3)(x-2)(x+4);
Plot[f[x],{X,-5,4}];

40 |

1N

-20+

-40 !

fi[x_,a ]:=a (x-3)(x-2)(x+4);
f2[x_,b_]:=x"2+b;
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m S2

sol v=Fl atten[ Sol ve[ {f 1[ x, a] ==f 2[ x, b] , Eval uat e[ D f 1[ X, a] , X] =

=Dl f2[x, b],x]]},{a, b}]]

{b 48 x + 14 x2 + x4 2 X }

T T 14-2x+3x2 ' 27 T14-2x+3x2

g=sol v/ . x->2

{b+—4, ae—%}

% /N

{b->-4., a- -0.666667}

s1={-2,f1[-2]}

{-2, f1[0-21}

fi[x _]:=a (x-3)(x-2)(x+4)/.q;
f2[x_]:=x"2+b/. q;
Plot[{f1[x],f2[x]},{x,-5,4}];

30

20




LEMAna2_15.nb

sol v2=Fl atten[ Sol ve[ {f1[ x] ==f 2[ x] }, {x}]]

{Xe—%, X - 2, XeZ}

Eval uat e[ f 2' [ x]]

2 X

x0=x/.sol v2[[1]]

f1[ x0]

65

i

% /N

16. 25

s2={x0, f 1[ x0] }

= 2
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m f3'

meEval uate[f1'[x]]/.x->s2[[1]]

223
6

f1' ' [x]//Sinplify

4

§-—4x

sol v3=Fl att en[ Sol ve[ Eval uate[ f1' ' [ x] ==0], {x}]]

% /N

{x - 0. 333333}

XWex/ . sol v3

=
3

sWE{ xW f 1[ xW }

1 1040
{3 =)
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71

h[x ,al ,bl ,cl ,dl ]:= al x"3+bl x"2+cl x+d1

sol v4=Sol ve[{

h[s1[[1]],al, b1, cl,dl]==s1[[2]],
h[s2[[1]],al, bl, cl,dl]==s2[[2]],
h[sW[1]],al, bl, cl,dl]==sW][2]],

Eval uat e[ (D h[ x, al, b1, c1,d1],x]/.x->s1[[1]])==mM}, {al, bl, cl

, d1}
1//Flatten

115 1619 2155 241
{al»W, bleT, CleT, dl%—T}

h[x_]:= al x*3+bl x*2+cl x+dl/. sol v4;

h' [x]/.x->s1[[2]]

406475
42

% /N

9677. 98

Plot[{f1[x],f2[x],h[x]},{x,-5,4}];

80 ¢
60 ¢
40 |

20}
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m Old

m=Eval uate[f2'[x]]/.solv2[[1]]

-9

f1' ' [x]//Sinplify

4
§—4x

% /N

1.33333-4. x

sol v3=Fl att en[ Sol ve[ Eval uate[ f1' ' [ x] ==0], {x}]1]

% /N

{x - 0. 333333}

h[ x_] : =f 2[ x0] +m( x- x0) ;
h[ 1/ 3]

109
4

% /N

-27. 25
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Plot[{fa[x],f2[x],h[x]},{x,-5,4}];

20|

40+

60!

f1[ 1/ 3]

1040
81

% /N

-12. 8395

s1={}

{}

w={1/3, f1[ 1/ 3]}

1 1040
{3 -5}

% /N

{0. 333333, -12. 8395}

Renove[ "d obal " *"]
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Losung zu Aufgabe 12 x

mab

fIx_]:=(x-6)(x-2)(x+4);

Plot[f[x],{X,-5,4}];
60t
40 ¢

20 ¢

-20 ¢+

40}

-60 |

-80*

fi[x_,a ]:=a (x-3)(x-2)(x+4);
f2[x_,b_]:=x"2+b;

sol v=Fl atten[ Sol ve[ {f 1] x, a] ==f 2[ x, b] , Eval uat e[ D] f 1[ x, a] , X] =
=D f2[x,b],x]]}, {a, b}]]

{b _—48x+14x2+x4 Q. 2 X }
-14-2x +3x2 ' -14 -2 x +3x?

g=sol v/ . x->2

{b+—4, ae—%}

% /N

(b>-4., a—> -0.666667)
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m S2

s1={-2,f1[-2]}

{-2, f1[0-21}

fi[x_]J:=a (x-3)(x-2)(x+4)/.q
f2[x_]:=x"2+b/. q;
Plot [{f1[x],f2[x]},{X, -5, 4}]

30

20

sol v2=Fl atten[ Sol ve[ {f1[ x] ==f 2[ x] }, {x}]]

{x—a—%n x—>2,x-»2}

Eval uat e[ f 2' [ x]]

2 X

x0=x/.sol v2[[1]]
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m f3'

% /N

% /N

16. 25

s2={ x0, f 1[ x0] }

meEval uate[f1'[x]]/.x->s2[[1]]

223
6

f1' ' [x]//Sinplify

4
§-—4x

sol v3=Fl att en[ Sol ve[ Eval uate[ f1''[x] ==0], {x}]]
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% /N

(x - 0. 333333}

XWex/ . sol v3

i3
3

SWE{ xW f 1[ xXW }

1 1040
{3 =%}

h[x ,al ,bl ,cl ,dl ]:= al x"3+bl x"2+cl x+d1

sol v4=Sol ve[{

h[s1[[1]],al, bl, cl,dl]==s1[[2]],
h[s2[[1]],al, bl, cl,dl]==s2[[2]],
h[sW[1]],al, bl, cl,dl]==sW][2]],

Eval uat e[ (D h[ x, al, b1, c1,d1],x]/.x->s1[[1]])==mM}, {al, bl, cl

,d1}
1//Flatten

115 1619 2155 241
{aleﬁ, bleT, CleT, dl%—T}

h[x_]:= al x*3+bl x*2+cl x+dl/. sol v4;

h' [x]/.x->s1[[2]]

406475
42

% /N

9677. 98
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Plot[{fa[x],f2[x],h[x]},{x,-5,4}];

80|
60|
40 |

20}

ﬁz 4

Renove[ "d obal ™ *"]

Lésung zu Aufgabe 13,
Hyperbel

p[ 1] ={3, 6};

p[2] ={-2, 6};
p[ 3] ={-3,-5};
p[ 4] ={3, - 4};

f[x ,y ,a,c_,d ,e ]:=a x"2+c y"2+d x+e y + 1;

tabl=Tabl e[f[p[k][[1]].p[kI[[2]],a,c,d, e]==0,{k,1,4}]

{1+9a+36c+3d+6e=0, 1+4a+36c-2d+6e =0,
1+9a+25¢c-3d-5e=0, 1+9a+16c+3d-4e =0}

sol vl=Fl atten[ Sol ve[tabl, {a, c,d, e}]]

{ae£ C%—L da—g eai}
78" 13" 78" 13
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f[x ,y ,a,c ,d ,e ]:=a x"2+c y*"2+d x+e y + 1/.solvl;

fx_,y_ ]:=f[x,y,a,c,d,e];
fIx,yl

11x 11x2 2y y?
l-=g +* 8 *13 13

sol v2=Fl att en[ Sol ve[ f [ x, y] ==0, {y}1]

(6-+/6 V84 -11x+11x2),

v~
(6++/6 /84 -11x+11x2)}

ol ok

y -

graf1[x_]:=y/.solv2[[1]]; pl1l=

Pl ot [ Eval uate[graf 1[x] ], {x,-3,4}];
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LOosung zu Aufgabe 13,
Ellipse a

p[ 1] ={3, - 6};
p[2] ={-3, -6},
p[ 3] ={-3, 5};
p[ 4] ={0, 6};
Pl 5] ={3, 4};

f[x_,y ,a_,b ,c_,d ,e ]:=a x"2+ b x y+c y*2+d x+e y+ 1;

tabl=Tabl e[ f[p[ K] [[1]],P[KI[[2]1,a, b, c, d, e] ==0, {k, 1, 5}]

{1+9a-18b+36c+3d-6¢€e =0,
1+9a+18b+36c-3d-6e-==0, 1+9a-15b+25c-3d+5e ==0,
1+36c+6e=0, 1+9a+12b+16c+3d+4e =0}

sol vl=Fl atten[ Sol ve[tabl, {a, b, c,d, e}]]

2 1 1 1 1
J

—E,be—m,CA—E,de e

@ "5 °° 30

f[x_,y ,a,b ,c ,d ,e ]:=a x"2+b x y+c y"2+d x+te y +
1/ .sol vl

flx ,y 1:=f[X,y,a, b,c,d,e];
fIx,y]

sol v2=Fl at ten[ Sol ve[ f[ x, y] ==0, {y}]]

(-9 -x -+/6561 - 126 x - 287 x2 ),

(-9 -x++/6561-126 x - 287 x2 ) }

12
yei
12
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graf1[x_]:=y/.solv2[[1]]; ©pl1l=
Pl ot [ Eval uate[ graf1[x] ], {x,-5,5}];

Plot::plnr : 1—12 (797x7 65617126x7287x2) is not a

machi ne-si ze real nunber at x = 4.600037073538462". Mehr ...
Plot::plnr : % (-9-x-+/6561-126 x -287x2 ) is not a

machi ne-si ze real number at x = 4.5734390401044305°. Mehr ...
Plot::plnr : 1—12 (797x7 65617126x7287x2) is not a

machi ne-si ze real nunber at x = 4.5672736192778185". Mehr ...
General ::stop : Further output of

Plot::plnr will be suppressed during this calculation. Mehr ...

-4 -2 2 4
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graf2[x _]:=yl/.solv2[[2]]; pl2=
Pl ot [ Eval uate[ graf2[ x] ], {x,-5,5}];
1

—| Plot::plnr : ﬁ(797x+ 65617126x7287x2) is not a

“9-X+ 6561-126x-287x2) is not a

.. o1
—| Plot::plnr : ﬁ(

1
12 |

—| Plot::plnr : -9 -X + 65617126x7287x2) is not a

—| General::stop: Further output of
Plot::plnr will be suppressed during this calculation.

machi ne-si ze real number at x = 4.608099386246602". Mehr ...

machi ne-si ze real number at x = 4.5794843992358905°. Mehr ...

machi ne-si ze real number at x = 4.566923486255313". Mehr ...

Mehr ...

Show pl 1, pl 2] ;

D graf 2[ x], x]

1 ~126 - 574 x
e P
12 2 /6561 — 126 x - 287 X2




84

LEMAna2_15.nb

Sol ve[ Eval uat e[ D[ gr af 2[ x], x]]==0, {x}]

{{xﬁ% (-21-2+182)}}

Sol ve[ Eval uat e[ D[ graf 2[ x], x]]1==0, {x}]//N

{{X > -0.501549} )

Frage: x max >-0.57?? !l

Renove[ "d obal ~*"]

Losung zu Aufgabe 13,
Ellipse c

p[ 1] ={3, 6};

p[2] ={-3, 6};

p[3]={-3,-35};

p[ 4] ={0, - 6};

p[ 5] ={3, - 4};

f[x ,y ,a,b ,c ,d ,e ]:=a x"2+ b x y+c y*2+d x+e y+ 1;

tabl=Tabl e[f[p[k][[2]1],p[K][[2]],a,b,c,d,e]==0,{k,1,5}]
{1+9a+18b+36c+3d+6e =0,

1+36c-6e=0, 1+9a-12b+16c+3d-4e =0}

1+9a-18b+36c-3d+6e=0, 1+9a+15b+25c-3d-5e ==0,

sol vl=Fl atten[ Sol ve[tabl, {a, b, c,d, e}]]

2 1 1

~2 bt L 1 13
45" 270" 45"

e -

d->-75+ €~ 35

{ae
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f[x ,y ,a,b ,c ,d ,e ]:=a x"2+b x y+c y"2+d
1/ .sol vl

fx_,y ]l:=f[x,y,a, b,c,d,e];
fIx,yl

1. X 2x2 y o xy y?
0 270 45

IS
ol
IS
ol
w

X+e y +

sol v2=Fl att en[ Sol ve[ f [ x, y] ==0, {y}1]

{y > 1y (9+x - /6561 -126x - 2872 ),

iz (9+x+/6561-126 x - 287 x2 ) }

y -

=

graf1[x_]:=y/.solv2[[1]]; ©pl1l=
Pl ot [ Eval uate[ graf 1[x] ], {x,-5,5}];

Plot::plnr : 1—12 (9+x7 65617126x7287x2) is not a

machi ne-si ze real number at x = 4.608099386246602". Mehr ...

Plot::plnr : i%—(9+x— 6561 -126x -287x2) is not a

machi ne-si ze real number at x = 4.5794843992358905°. Mehr ...

Plot::plnr : 1—12 (9+x7 65617126x7287x2) is not a

machi ne-si ze real number at x = 4.566923486255313". Mehr ...

General ::stop : Further output of
Plot::plnr will be suppressed during this calculation.

Mehr ...
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graf2[x _]:=yl/.solv2[[2]]; pl2=
Pl ot [ Eval uate[ graf2[ x] ], {x,-5,5}];

Plot::plnr : 112 (9+x+ 65617126x7287x2) is not a
machi ne-si ze real number at x = 4.600037073538462°. Mehr ...
Plot::plnr : %(9+x+ 6561 -126x -287x2) is not a

machi ne-si ze real number at x = 4.5734390401044305°. Mehr ...

Plot::plnr : 17

(9+x+ 6561 -126x -287x2 ) is not a

machi ne-si ze real number at x = 4.5672736192778185". Mehr ...

General ::stop : Further output of
Plot::plnr will be suppressed during this calculation.

N W s~ o1 o N

Mehr ...

Show pl 1, pl 2] ;

D graf 1[ x], x]

1 ~126 - 574 x
= |1-
12 2 /6561 - 126 X - 287 X2
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Sol ve[ Eval uat e[ D[ graf 1[ x], x]]==0, {x}]

{{xﬁ% (-21-2+182)}}

Sol ve[ Eval uate[ D[ graf 1[ x], x]]1==0, {x}]//N

{{X > -0.501549} )

Frage: x max >-0.5?? Jal!

Renove[ "d obal ~*"]

Losung zu Aufgabe 13,
Ellipse x

p[1] ={3, 8};

p[2] ={-3, 8};

p[3]={-3,-35};

p[ 4] ={0, - 6};

p[ 5] ={3, - 4};

f[x ,y ,a,b ,c ,d ,e ]:=a x"2+ b x y+c y*2+d x+e y+ 1;

tabl=Tabl e[f[p[k][[2]1],p[K][[2]],a,b,c,d,e]==0,{k,1,5}]
{1+9a+24b+64c+3d+8e =0,

1+36c-6e=0, 1+9a-12b+16c+3d-4e =0}

1+9a-24b+64c-3d+8e=0, 1+9a+15b+25c-3d-5e ==0,

sol vl=Fl atten[ Sol ve[tabl, {a, b, c,d, e}]]

I 1 1

= ==y C=>= = U }
342

570 92191 € 114
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flx_,y_,a_,b_,c_,d_,e_]:=a x"2+b x y+c y"2+d x+e y +

1/ .sol vl

fx_,y ]l:=f[x,y,a, b,c,d,e];
fIx,yl

4x Tx2 Ty . Xy o y?

1- 171 ~ 171 114 ' 342 ~ 57

sol v2=Fl att en[ Sol ve[ f [ x, y] ==0, {y}1]

{y > 1y (21+x /8649 - 150 x - 335x? ),

L
2

y - (21 +x ++/8649 - 150 x - 335x2 ) |

=

graf1[x_]:=y/.solv2[[1]]; ©pl1l=
Pl ot [ Eval uate[ graf 1[x] ], {x,-5,5}];

Plot::plnr : 1—12(21+x7 86497150x7335x2) is not a
machi ne-si ze real number at x = 4.9999995833333335". Mehr ...
Plot::plnr : ;5(21+x_ 8649 150 335x2 ) is not a

machi ne-si ze real number at x = 4.902562462467651". Mehr ...

Plot::plnr : 1—12 (21+x7 86497150x7335x2) is not a

machi ne-si ze real number at x = 4.880232795478173". Mehr ...

General ::stop : Further output of
Plot::plnr will be suppressed during this calculation.

2+

Mehr ...
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graf2[x _]:=yl/.solv2[[2]]; pl2=
Pl ot [ Eval uate[ graf2[ x] ], {x,-5,5}];

—| Plot::plnr : 1—12 (21+x+ 86497150x7335x2) is not a

—| Piot::pinr: % (21 +x ++/8649 - 150X - 335x2) i's not a

—| Plot::plnr : 1—12 (21+x+ 86497150x7335x2) is not a
—| General::stop: Further output of

Plot::plnr will be suppressed during this calculation.

machi ne-si ze real number at x = 4.984051013174095". Mehr ...

machi ne-si ze real number at x = 4.890401541198485 . Mehr ...

machi ne-si ze real number at x = 4.863359774556848 . Mehr ...

Mehr ...

Show pl 1, pl 2] ;

D graf 1[ x], x]

1 ~150 - 670 X
= |1-
12 2 /8649 - 150 x - 335 x2
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Sol ve[ Eval uat e[ D[ graf 1[ x], x]]==0, {x}]

{{x > 5o5 (-25-8VI5)}}

Sol ve[ Eval uate[ D[ graf 1[ x], x]]1==0, {x}]//N

{{x > -0.501348}}

Frage: x max >-0.5 ??

Renove[ "d obal ~*"]

LOosung zu Aufgabe 14 a

Renove[ a, b, c]

a[n_]:=n"4;
b[n_]:=a[n+l] -a[ n];
c[n_]:=b[n+1]-b[n];

{b[n],c[n]}//Sinplify

{(-n*+ (1+m)* 2 (7+12n+6n?2)}

Tabl e[ c[n],{n, 1, 10}]

{50, 110, 194, 302, 434, 590, 770, 974, 1202, 1454}

c[ 9000]

972216014
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mb

[ 9000]// N

9.72216 x 108

Sol ve[ (y-4)/8==4/(x-8),{y}]

{y - =221

Sol ve[ (y-4)/8==4/ (x-8), {x}]

(x> %))

la[x_]:=Sqrt[x"2+(4 x/(x-8))"2]

Plot[la[x],{x, 11, 15}];

17.8
17.6 ¢
17. 4+

17.2 ¢

16. 8|

14

15

la'[x]//Sinplify

X (=640 + 192 x - 24 x2 + x3)
3 16
(-8 +X) \/(1+—2_(78+x) )X2
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Sol ve[ Eval uat e[l a' [ x] ==0], {x}]

{({X >4 (2+213),,
{(x>8-223(1-1i+/3)}, {(x>8-22"3(1+i+/3)}}

Sol ve[ Eval uat e[l a' [ x] ==0], {x}]//N

({X >13.0397}, (X >5.48016 +4.36449 i},
(X > 5.48016 - 4. 36449 i} )

Renove[ "d obal ™ *"]

Lésung zu Aufgabe 14 ¢

Renove[ a, b, c]

a[n_]:=n"4;
b[n_]:=a[n+l] -a[ n];
c[n_]:=b[n+1]-b[n];

{b[n],c[n]}//Sinplify

(-n*+ (1+m)* 2 (7+12n+6n?2))

Tabl e[ c[n],{n, 1, 10}]

{50, 110, 194, 302, 434, 590, 770, 974, 1202, 1454}

c[ 10000]

1200240014
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mb

c[ 10000] / / N

1.20024 x 10°

Sol ve[ (y-3)/6==3/(x-6),{y}]

- =2}

Sol ve[ (y-3)/6==3/(x-6), {x}]

la[x_]:=Sqrt[x"2+(3x/(x-6))"2]

Plot[la[x],{x,7,12}];

14.5¢

14 ¢

13.5¢

12.5¢

10

12

la' [x]//Sinplify

X (=270 + 108 x - 18 x2 + x3)

(—6+X)3\/(1+(_6—E3X)T> X2
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Sol ve[ Eval uat e[l a' [ x] ==0], {x}]

3(1-1i+3) 3(1+1i+/3)

{{x>3(2+2Y3)3, {x»G—T}, {XaG—T

}

Sol ve[ Eval uat e[l a' [ x] ==0], {x}]//N

{{Xx->9.77976}, {x->4.11012 +3. 27337 i},
{Xx >4.11012 - 3. 27337 1}}

Renove[ "d obal ™ *"]

Losung zu Aufgabe 14 x

Renove[ a, b, c]

a[n_]:=n"4;
b[n_]:=a[n]-a[ n+l];
c[n_]:= -2(b[n+1]-b[n]);

{b[n],c[n]}//Sinplify

n*- @+m* 4 (7+12n+6n?2)}

Tabl e[ c[n],{n, 1, 10}]

{100, 220, 388, 604, 868, 1180, 1540, 1948, 2404, 2908}

c[ 20000]

9600960028
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c¢[ 20000] / / N

9. 60096 x 10°

Renove[ "d obal **"]

Losung zu Aufgabe 15

f[Xx ]:=6x2"3+5x2"2-6x"1+x"0-2/x"2

DIf [x], X1

6+ % .10x +18x2
X

DIf [x], x] /. x>»1

26

ArcTan[D[f [x], x]] /. x=1

ArcTan[26]
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N[%]

1.53235

%/ Degr ee

87.7974

Plot [6X"3+5x"2-6Xx"1+x"0-2/x"2, {X, -2, -0.5}1;

4
Pl ot[—6+—3+10x+18x2, {x, 0.5, 2}];
X

80|
70!
60 !
50

40}

N

0.6 0.8 1.2 1.4 1.6 1.8 2
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mb

4
Pl ot [—6+—3+10x+18x2, {x, -2, 2}];
X

7500
5000 |

2500

- 250

-500

- 750

4
NSol ve[-6 + — +10x + 18 x* == Tan[Pi /6], {X}]
X

{{X > -1.06826}, {x - 0.574461 + 0. 385596 i},
(X > 0.574461 - 0. 385596 i}, {X - -0.318111 +0.577385 i},
(X > -0.318111 - 0.5773851i})

DIf [x], {x, 2}]

10- 12 36
X

fIx 1:=(E*"x+Cos[X])™ X+ ((Sin[x/3-3]1)"2) / (Log[x] -x"2)

DIf [x1, X]
2Cos[3-%1Sin[3-%] (f-2x)Sin[3-%)° .
3 (-x2+Log[x]) (-x2 + Log [x])?

X (eX-Sin[x])
eX + Cos [X]

(eX + Cos [x])" (Log[e* + Cos[x]] +




98

LEMAna2_15.nb

D[f [x], x] // Sinplify

Sin6- 2x] (£ -2x)Sin[3-%]?

3(x2-Log(x])  (x2-Log(x)2

X (eX-Sin[x])
eX + Cos [X]

(eX + Cos [x])" (Log[e* + Cos[x]] +

D[ (E*"x + Cos [X]) * X, X]

X (e -Sin[x])

(e +Cos [x])" (Log[e* + Cos [X]] + —G— 5o

DIf [x], x] /. x> (1.)

5.66414

Renove[ "d obal ~*"]

Losung zu Aufgabe 16

p[1]1 = {0, 0}; p[2] = {1, 1}; p[3]1 ={2, O0}; p[4] = {3, 1};
p[5] = {4, -1}; p[6] = {6, 0}; p[7]1 = {7, 3};

fl[x_1:=alx”*"3+blx"2 +clx +dl;
f2[x_1:=a2x”"3+hb2x"2 +c2x +d2;
f3[x_1:=a3x”"3+hb3x"2 +c3x +d3;

sl =
Fl atten[Sol ve[Eval uate[{(D[f1[x], X] =0/. x>»0), f1[0] =0,
f1[1] =1, f1[2] ==0}], {al, bl, c1, dl1}]]

{fal- -1, b1-2, c1-0, d1 -0}

fl[x J:= (@1l x"3+blx"2 +clx+dl/. sl)
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pl 1 =Plot [Evaluate[f1[x]], {x, 0, 2}];

1.2¢

0.8

0.6

S2 =
Flatten[Sol ve[Eval uate[{ (D[f 1[x], Xx] =D[f2[x], X] /. X » 2),
f2[2]1 =0, f2[3] =1, f2[4] == -1}], {a2, b2, c2, d2}]]

faz--2% b2 2L c2 76, d2-67)

N[%]

{a2 - -3.25, b2 -527.75, ¢c2->-76., d2 > 67.}

f2[x ]:=(@2x"3+h2x"2 +c2x+d2 /. s2)
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pl 2 = Pl ot [Eval uate[f2[x]], {X, 2, 4}];

s3 =
Flatten[Sol ve[Eval uate[{ (D[f2[x], x] = D[f3[x], Xx] /. X » 4),
f3[4] == -1, f3[6] =0, f3[7] =3}], {a3, b3, c3, d3}]]

53 931 1316 793
{a39—%, b3%¥, C3%—T, d39T}

N[%]

{a3 > -1. 47222, b3 - 25. 8611, c3 - -146. 222, d3 » 264. 333}

f3[x ]:=(@3x"3+h3x"2 +c3x+d3 /. s3)
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pl 3 =Pl ot [Eval uate[f3[x]], {X, 4, 7}1;

6.5 7

Show[pl 1, pl 2, pl 37;

DIf 1[x], X] /. X > 2

4

D[f 2[x], X] /. x> 4

-10




102 LEMAna2_15.nb

DIf3[x], X] /. x=>7

__L
12

N[%

-0. 583333

Renove ["d obal ™ +" ]

Losung zu Aufgabe 17

f[x_1:=E"X;
Pl ot [{f [x], -(x-0.1614393539403694) 2/ (E-1/E) +
E~0.1614393539403694, x (E-1/E) /2 +0.985477463224239,
Erx, X (E-1/E) /2, x (E-1/E) /2 +0.985477463224239,
x (E-1/E)/2, x (E-1/E)/2+E- (E-1/E) /2},
{x, -1, 1}, AspectRatio- Automatic];
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(» Senkrechte =)
- (x -0.1614393539403694) 2/ (E-1/E) +
E~0. 1614393539403694 // Expand // N

1.31257 - 0. 850918 x

(» Parallele zur Tangente =x)

x (E-1/E) /2 +0.985477463224239 // Expand // N

0.985477 +1. 1752 x

fll=
Sol ve[1. 3125728575551499" - 0. 8509181282393216° X =0, {x}] //
Fl atten

(X > 1. 54254}

xl=x/.fl1

1. 54254

fl2=
Sol ve [0. 985477463224239° +1.1752011936438014" x =0, {x}] //
Fl att en

(X > -0.838561)

Xx2=x/.fl2

-0. 838561

basi s = x1 - x2

2.3811
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(1. 5425371889432675 - (-0. 8385606384288044" ))
E”0.1614393539403694 /2

1.39913

Plot [{x (E-1/E) /2 +

-1+e?+log[s (-~ +e)] -e?Llog[5 (-= +e)]

2e
- (X -0.1614393539403694) 2/ (E-1/E) +

E~O. 1614393539403694} ,
{x, -1, 2}, AspectRatio - Automatic];
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Pl ot [{E*X, x (E-1/E) /2, x (E-1/E) /2 +0.985477463224239,
X (E-1/E) /2, x (E-1/E) /2+
-1+e?+logls (-~ +e)] -e?Llog[5 (-= +e)]
2e
- (x - 0.1614393539403694) 2/ (E-1/E) +

E~0.1614393539403694, x (E-1/E) /2+E- (E-1/E) /2},
{x, -1, 1}, AspectRatio - Automatic];

fr = FindRoot [EAX == (E-1/E) /2, {X, 1}]

(x > 0.161439}

x0=x/. fr

0. 161439

Log[(E-1/E) /2] // N

0.161439
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h = E~Ax0

1.1752

fl aeche =basish /2

1.39913

Sol ve[0. 1614393539403694 (E-1/E) /2 +b ==
E~0.1614393539403694, {b}]

({b > 0.985477}}

Sol ve[

-1+e?+Llog[4 (-1 +e)] -€?Log[§ (-1

{{b% - 2e

Log[(E-1/E) /2] (E-1/E)/2+b=E"Log[(E-1/E) /2], {b}]

=

N[%]

({b > 0.985477}}

Losung zu Aufgabe 18

Renove["d obal ™ %" ]

fla, x_, b ]:=-ax”"2+b;
bSol v =
Flatten[Sol ve[{f [a, O, b] ==20, f [a, 20, b] =0},

{ae %, be20}

{a, b}1]
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fIx 1:=-1/720 x"2 +20;

Pl ot [f [x], {X, -20, 20}7;

- 20 -10

A[X1 1:=2 (x1f[x1] + (20 -x1) f[x1]1/2) // Sinplify; A[x1]

L (-20 + x1) (20 +x1)?

20

Pl ot [A[Xx1], {x1, 0, 20}, Pl ot Range -» {0, 500}7;

500
400
300 ;
200 ;

100 ¢
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D[A[x1], x1] // Sinplify

3 x1?

20 -2x1 - 50

Sol ve[Eval uat e[D[A[x1], x1] =07, {x1}]

{x1--20, {x1- 221}

N[%]

({x1 > -20.}, {x1>6.66667})

(Integrate[f [x], {x, -20, 20}] - A[x1]) 20

1600 1

2
20 3 * 20 (=20 +x1) (20 +x1)

%// Expand

S%ﬂ ~ 400 x1 + 20 x12 + x18

N[%]

2666. 67 - 400. x1 +20. x1% + x13

(Integrate[f [x], {x, -20, 20}] - A[x1]) 20 /. {x1 - 23—0}

32000
27

N[%]

1185. 19
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Renove["d obal ™ %" ]

Lésung zu Aufgabe 19

al=1; a2=-1; a3 =2; a4 =12;

a[n_J]:=an”3+Bn"2+yn+4;

solv = Sol ve[{a[l] = al, a[2] = a2, a[3] = a3, a[4] == a4},
{a, B, ¥, 6}] // Flatten

{ae%, Be%, ye—%, 6%6}

a[n_J]:=an?3+Bn"2+yn+6/. solv; af[n]

s[n_]:=Sum[a[k], {k, 1, n}]; s[n]

N

15 (38n-31n%2+4n+n%

s [100]

8641150

$[1000] /S [999]

41832043250
41665129497
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N[%]

1. 00401

mb

b[l1] =1; b[n_]1:= (n+1) (b[n-1]-1)



LEMAna2_15.nb 111

Tabl e[b[n], {n, 1, 50}]

(1, 0, -4, -25, -156, -1099, -8800, -79209,
792100, -8713111, -104557344, -1359245485,
-19029436804, -285441552075, -4567064833216,
_77640102164689, -1397521838964420, -26552914940323999,
531058298806480000, -11152224274936080021,
245348934048593760484, -5643025483117656491155,
~135432611594823755787744, -3385815289870593894693625,
-88031197536635441262034276, -2376842333489156914074925479,
-66551585337696393594097913440
1929995974793195414228839489789
57899879243795862426865184693700,
1794896256557671735232820725504731,
57436680209845495527450263216151424
~1895410446924901352405858686132997025,
_64443955195446645981799195328521898884
_2255538431840632609362971836498266460975,
-81199383546262773937066986113937592595136,
-3004377191211722635671478486215690926020069
~114166333266045460155516182476196255188762660
4452486997375772946065131116571653952361743779,
~178099479895030917842605244662866158094469751200,
7302078675696267631546815031177512481873259799241,
~306687304379243240524966231309455524238676911568164
~13187554088307459342573547946306587542263107197431095
-580252379885528211073236109637489851859576716686968224,
26111357094848769498295624933687043333680952250913570125,
~1201122426363043396921598746949603993349323803542024225796
-564527540390630396553151411066313876874182187664751386124
59,
270973219387502590345512677311830660899607450079080665339 -
8080,
~132776877499876269269301211882797023840807650538749526016-
5059609,
663884387499381346346506059413985119204038252693747630082 -
5298500,
~338581037624684486636718090301132410794059508873811291342
090223551}
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Tabl e[b[n], {n, 1, 50}] // N

(1., 0., -4., -25., -156., -1099., -8800., -79209.,

~792100., -8.71311x10°% -1.04557x108 -1.35925x%10°,
~1.90294 x10%°, -2.85442 x10%, -4.56706 x10%%, -7.76401 x 103,
~1.39752 x10%®, -2.65529 x10%, -5.31058 x10%", -1.11522 x10%°,
~2.45349 x10%°, -5.64303 x10%%, -1.35433x10%%, -3.38582x10%,
~8.80312 x10%°, -2.37684x10%", -6.65516x10%®, -1.93x10%,
~5.78999 x 103!, -1.7949x10%3, -5.74367 x10%*, -1.89541 x 10°6,
~6. 4444 x10%7, -2.25554x10%°, -8.11994 x10%°, 3. 00438 x 10*?,
~1. 14166 x 10%*, -4.45249x10%°, -1.78099 x 10%", -7. 30208 x 108,
~3.06687 x10%°, -1.31876x10%, -5.80252x10°, -2.61114 x10°%°,
~1.20112 x10%, -5.64528x10%, -2. 70973 x10%°,

~1.32777 <1052, _6.63884 %1053, -3.38581 x 105%)

Limt[(E*"2-E) /Sum[1l/k!, {k, 0, n}]
(Cos[n*2] +n*2-2n+2)/(3n*"3+4n*2+2n-1)
(n+1), nsInfinity]

(-1+e)

w|

Limt[Sum[l/k!, {k, O, n}], n>Infinity]




