LEMAna2_03.nb

Losungen

1
LaengeC[f_, x_] := Integrate[Evaluate[Sqrt[D[f, x]"2+1]], X];
Laengeab[f_, x_,a_, b_] :=Integrate[Evaluate[Sqrt[D[f, x]"2+1]],{x, a, b}];
a
fIx_] = x"2;
a = -1,
b = 1;
LaengeC[ f[x], x]
1 > 1 .
7x 1+4x +ZArcS| nh{2 x]
Laengeab[f[x], X, a,b]
N ArcS|2nh[2]
Laengeab[f[x], X,a,b]//N
2.95789
Plot[f[x],{x, a b}];
1t
0.8
0.6
0.4+
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b
fIx_] := E*x;
a = 0;
b = 100;
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LaengeC[ f[x], X]

V1+e2x - ArcTanh[v/1 + e2x |

Laengeab[f[x], X, a,b]

-2 ++/1+e290 4 ArcTanh[+/2 | - ArcTanh[+/1 + €200 |

Laengeab[f[x], x,a,b] // N// Re

2.68812x10%

Plot[f[x],{x, a, b}];

3,10°%°

2.540°%

2:10%

1.5x0%
1,10°%®

5:10°%°

20 40 60 80 100

[ 1= Sin[x];

o X

fx_]
a 0;
b 2 Pi;
LaengeC[ f[x], X]

S 1
V2 EllipticE|[x, 5}
Laengeab[f[x], X, a,b]

S 1
4\/§Elllpt|cE[?}
Laengeab[f[x], X,a,b] // N

7.6404
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Plot[f[x],{x, a b}];

1,
0.5¢
1 2 3 4 5 6

-0.5¢}

-1t

2
Fl aeche([r_, ¢_] := 1/2 Integrate[r”"2, ¢];
Fl aecheab[r_, ¢ _,a_, b_] :=1/2 Integrate[r*2,{¢, a,b}];
a

rfe_] := Etg;
a = 0;
b =2 P;

Fl aecheC[r[¢], o]

20
p)

e

Fl aecheab[r[¢], o, a,b]

(-1 +e*)

INES

Fl aecheab[r[¢], o,a,b]//N

71687. 6

ParametricPlot[{r[¢] Cos[e¢].,r[e] Sin[e]},{e a b}];
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[ = Logl¢];

I i e

]
0;
2

oo =

Pi;

Fl aeched r[ o], ¢]

% (29 -2¢Logle] +¢Log[e]?)

Fl aecheab[r[¢], ¢, a,b]

7 (2+Log[2]%2+Log[4] (-1+Log[rn]) + (-2 +Log[n]) Log[r])

Fl aecheab[r[¢], o,a,b]//N

5.34711
ParanmetricPlot[{r[¢] Cos[e¢].,r[e] Sin[e]},{e a b}];

0.

[ ] := 1/ (1+e"2);
0;

Pi/2;

AS)

r
a
b

Fl aecheC[r[¢], ¢]

(?‘DM +ArcTan[<p})

NS

Fl aecheab[r[¢], o, a,b]
1 ( 7T

1
> +fArcTan[§])

4472 2
Fl aecheab[r[¢], o,a,b]//N

0. 364226
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ParametricPlot[{r[¢] Cos[e¢].,r[e] Sin[e]},{e a b}];

3
LaengePC[r_, ¢_] := Integrate[ Evaluate[Sqrt[r"2+D[r, @] *2]], ¢];
LaengePab[r_, ¢ _,a_, b_] := Integrate[Evaluate[Sqrt[r*2+Dr, ¢]"2]],{e, a, b}];
a
rfe_] := Ero;
a =0;
b=2PFi,;

LaengeC[r[¢], ]

V1+e2e - ArcTanh[v/1 +e2¢ |

Laengeab[r[ o], o, a,b]

-2 +/1+e*m + ArcTanh[/2 ] - ArcTanh[1 + et |

Laengeab[r[¢], o,a,b]// N //Chop

534. 958

ParametricPlot[{r[¢] Cos[e¢].,r[e] Sin[e]},{e a b}];

100 200 300 400 500

-100.[
-125¢

-150 ¢

-175+
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b

rle_] := Logle];

a = 0;

b =2 Pi;

LaengeC[r[¢], ]

1+ 2 0 (V1+¢? +Log[p] -Log[l+1+¢? )

V1+ 2
Laengeab[r[¢], ¢, a,b]
Integrate::idiv: Integral of lafwi2 does not converge on {0, 2}. Mehr ...
27
1
J 1+ — do
0 ©®
Laengeab[r[¢], o,a,b]//N

Integrate::idiv : Integral of 1+wi2 does not converge on {0, 2}. Mehr ...

NI nt egrate::slwon :

Nunerical integration converging too slowy; suspect one of the follow ng: singularity, value of
the integration being 0, oscillatory integrand, or insufficient WrkingPrecision. |f your
integrand is oscillatory try using the option Method->QGscillatory in N ntegrate. Mehr ...

NI ntegrate::ncvb : Nintegrate failed to converge to prescribed
accuracy after 7 recursive bisections in ¢ near ¢ = 2.7457480509295168" *"- 56. Mehr ...

23957.1

ParametricPlot[{r[¢] Cos[e],r[¢] Sin[e]},{e a b}];
0.
= -2 -1
Cc
rle_] = 1/(1+e"2);

a = 0;
b = PRi/2;
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LaengeC{r[¢], o]
4 2
1+ ———— d
J\/+<1+<02)4 Y

Laengeab[r[¢], ¢, a,b]

7 4 2
1+ ———— d
‘L Vo @ ent 7Y
Fl aecheab[r[¢], o,a,b]//N

0. 364226

ParanetricPlot[{r[¢] Cos[e¢].r[e] Sin[e]},{e a b}];

4
Vol umenC[f_, x_] := Pi Integrate[f”2,X];
Vol unenab[f_, x_,a_, b_] := Pi Integrate[f”"2,{x,a,b}];
a
flx_] = x"2;
a=-1;
b = 1;

Vol unenC[ f[x], X]

7t x5
5

Vol unenab[f[x], X, a,b]
2n

5
Vol unenab[f[x], x,a,b]//N

1. 25664
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Plot[f[x],{x, a b}];

b

fIx_] := E*x;
a = 0;
b = 100;
LaengeC[ f[x], x]
V1+e2x - ArcTanh[+/1 +e2x |
Vol unenab[f[x], X, a,b]

% (-1 +e299) g
Vol unenab[f[x], x,a,b]//N
1. 13505 x 1087
Plot[f[x],{x, a, b}];

3:40°°
2.5x0%

2:40%
1.5:0%

1-10%

5:10%

20 40 60 80 100
c

fix_] :=Sin[x];
a = 0;
b =Pi;
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LaengeC[ f[x], X]

[EnY

V2 EllipticE[x, 5|
Vol unenab[f[x], X, a,b]

Ll

2
Vol unenab[f[x], x,a,b]//N
4.9348

Plot[f[x],{x, a, b}];
l,

0.8

)
QoerflCf_, x ] :=2 Pi Integrate[Evaluate[f Sqrt[1+D[f,x]"2]], Xx];
Qoerflab[f_, x_,a_, b ] :=2 Pi Integrate[Evaluate[f Sqgrt[1+D[f,x]"2]],{x, a, b}];
a
fIx_] = x"2;
a=-1;
b = 1;

Qoerfl Cf[x], X]

1
— 7T

35 (2v/1+4x2 (x+8x3) -ArcSinh[2x])

Qoerflab[f[x], x,a,Db]
1 .
16 " (18 /5 - ArcSinh[2])

Oberflab[f[x], x,a,b]//N

7.61946
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10

Plot[f[x],{x, a b}];

0.8+

b

fIx_] := E*x;
a = 0;
b = 100;
Qoerfl Cf[x], X]
b (ex V1+e2x + ArcSi nh[ex])
Qoerflab[f[x], x,a,Db]
7 (V2 + e /14200 — ArcSinh[1] +ArcSinh[e!®])
Oberflab[f[x], x,a, b]//N
2.27011 x 1087
Plot[f[x],{x,a, b}];

3,40°%°
2.5x0°%

2:10°%®
1.5x0%

110%°

5:10°°

20 40 60 80 100
C

fix_] :=Sin[x];
a = 0;
b = Pi;
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Qoerfl f[x], X]

Zn(—%ArcSi nh[Cos [X]] —%Cos[x] 1+Oos[x]2)

Qoerflab[f[x], x,a,Db]

27 (V2 +ArcSinh[1])
Qoerflab[f[x], x,a,b]//N
14. 4236

Plot[f[x],{x, a, b}];
1,

0.8¢

Renmove[ "d obal " *"]

vec[t_J:= {x[t],y[t]};
X[t_]:=t72; y[t_J:=1t;
fIx_,y_]:= x"2+x y-y"2;

a=-1;
b=1;
Linienintegral C= Integrate[ Evaluate[f[x[t],y[t]]*Sqrt[ D x[t],t]”2+D{y[t],t]~2]],t]
V1+4t2 (-32-135t +64t2-920t3+768t4+64015) 9 !
3840 * E17 ArcSinh[2t]

Li ni eni nt egr al ab=
Integrate[ Evaluate[ f[x[t],y[t]]1*Sqrt[D x[t],t]”2+Dy[t],t]"2]],{t, a, b}]

% (-166 /5 + 27 ArcSinh[2])
N[ %4

-0. 432564
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ParanetricPlot[{x[t],y[t]},{t,a, b}];

1t

0.5¢

-0.5¢

S1lk

ParametricPlot3D[ {x[t],y[t],f[x[t],y[t]]1},{t,a b}];

vec[t _J:= {x[t],y[t],z[t]};

x[t_]:= Cos[t]; y[t_]:= Sin[t]; z[t_]:= 1;

flx_,y_,z_]:= Cos[x"2] + vy z;

a= 0;

b= 2 Pi;

Li ni eni nt egral C=

Integrate[ Evaluate[ f[x[t],y[t],z[t]1]*Sart[ D[ x[t],t]"2+D[y[t],t]"2]+D[z[t],t]"2],t]

J(Oos[Cos[ 1+Sin[ \/Oos 24+Sin[t)? at

Li ni eni nt egr al ab=

Integrate[ Evaluate[ f[x[t],y[t],z[t]]*Sqrt[D[ x[t],t]"2+D y[t],t]"2]+D z[t],t]"2],{t,
a, b}]

2 nBessel J |0,

]

N|
N|

| Cos|
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N[ %4
5. 17474

NI ntegrate[ Evaluate[ f[x[t],y[t],z[t]]*Sart[ D[ x[t],t]”2+Dy[t],t]"2]+D[z[t],t]"2], {t
,a, b}]

5.17474

ParanetricPlot3D0[ {x[t],y[t],z[t]},{t,a, b}];

Plot[f[x[t],y[t],z[t]],{t, & b}];

2t

Renmove[ "d obal " *"]

vec[t_]:= {x[t],y[t],z[t]}
x[t_]:=t72; y[t_ J:=1t; z[t_]:=1;
fix_,y_,z_]:= {x+y,y+z,z-x};

a= 0;

b= 4;

<<@ aphi cs’ Pl ot Fi el d3D°
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14

Pl ot Vector Fi el d3D[ f [ X, y, z] ,
{X! '2! 2}! {y! '21 2}1 {21 '21 2}]1

ParanetricPlot3D[ {x[t],y[t],z[t]},{t,a, b}];

Li ni eni nt egral C=
Integrate[ Evaluate[ {f[x[t],y[t],z[t]]}.{DIx[t]

Li ni eni ntegral C=
Integrate[ Evaluate[ {f[x[t],y[t],z[t]]}.{D[x[t]

(228

N[ %4
{182. 667}

Renove[ "d obal " *"]

1L Oy[t], ], Diz[t], t]}], t]

L1, 0y[t], ], Diz[t], t]}], {t,a b}]
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15

vec[t_]:= {x[t],y[t],z[t]};
x[t_]:= Cos[t]; y[t_]:=Sin[t];
fix_,y_,z_]:= {Cos[x"2],y z, x};
a= 0;

b= 2Pi;

<<@ aphi cs" Pl ot Fi el d3D°

Pl ot VectorFi el d3D[ f[ x,y, z] ,
{x, -2, 2}, {y, -2, 2}, {z,

z[t _]:= 1;

-2, 2},
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16

Li ni eni nt egral C=
Integrate[ Evaluate[ {f[x[t],y[t],z[t]]} .- {DIx[t],t],D{y[t].t].D{z[t].,t]}].t]

{—%Cos[t}z+ lg FresnelC[J% Cos[t]]}

Li ni eni nt egral C=
Integrate[ Evaluate[ {f[x[t],y[t],z[t]]} . {DIx[t],t],D{y[t].t].D{z[t],t]}].{t,a, b}]

{0}
N[ %4
{0.}



