LMMathAnal 01.nb

Korper

(Hilfen zu Kleinprojekt)

Volumenformen, Beispiele

h[u_,v_,r_]:={

(4+r Cos[u])Sin[v],

(4+r Cos[u]) Cos[V],

Sinfu]l};

ParanetricPlot3D h[u,v,1],{u,0,2Pi },{v,0,Pi}];

X[r_,u_,v_]:= (r Cos[u]+4) Sin[v];
ylr_,u_,v_]:= (r Cos[u] +4) Cos[V];
z[r_,u_,v_]:=7r Sin[u];
j[r_,u_,v_]:= Det[{

{D[X[r.u,v}:{r}],D[X[r,u.V].{u}].D[X[r.u,V],{V}]},
{Oylr,u,vl, {r}],Dlylr,u,v]l,{u}],Dly[r,uv],{v}]},
{Dz[r,u,vl,{r}].Dz[r,u,v],{u}], D z[r,u,v],{v}]}
.

j[r,u,v]l//Sinmplify

r (4+r Cos[u])
Integrate[j[r,u,v],{r,0,1},{u,0,2Pi},{v,0,Pi}]
472

N[ %

39. 4784
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h[u_,v_,r_]:={

(4+r Cos[u])Sin[v],

(4+r Cos[u])Cos[vV],

Sinfu]};

ParametricPl ot30{ h[u, v, 1],{u, 0,2Pi }, {v, 0, Pi}, ViewPoi nt->{-3.178, 0.064, -0.285}];

5 2.5 0 -2.5 -5

h[u_,v_,r_]:={

(4+r Cos[u])Sin[v],

(4+r Cos[u])Cos[vV],

Sin[ul};

ParametricPl ot3D[ h{u, v, 0.5],{u,0,2Pi},{v,0,2Pi}];

hfu_,v_,r_]:={

(4+r Cos[u])Sin[v],

(4+r Sin[u])Sin[v],

Cos[v] };

ParanetricPlot3D h[u,v,1],{u,0,2Pi },{v,0,Pi}];
Transpose[ {h[u, v,5]}]// TeXForm
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h[u_,v_,r_]:={

(4+r Cos[u])Sin[v],

(4+r Sin[u])Sin[v],

Cos[Vv] };

Paranetri cPl ot 3] h[ u, v, 0. 25], {u, O, 2Pi },{v, O, Pi }, Vi ewPoi nt->{1. 010, -2.798, 1.155}];

h[u_,v_,r_]:={

(4+r Cos[u])Sin[v],

(4+r Sin[u])Sin[v],

Cos[v] };

ParanetricPlot3D0 h[u, v, 1],{u,0,2Pi },{v,0,Pi}, ViewPoi nt->{1.202, -2.688, 0.979}];

h[u_,v_,r_]:={

(4+r Cos[u])Sin[v],

(4+r Sin[u])Sin[v],

Cos[v] };

ParanetricPlot3D{ h[u, v, 1],{u,0,2Pi},{v,0,Pi}, ViewPoint->{-1.699, -2.596, -0.059}];
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h[u_,v_,r_]:={

(4+r Cos[u])Cos[v],

(4+r Sin[u])Cos[v],

Sin[v]};

ParanetricPlot3D0 h[u,v,1],{u,0,Pi},{v,0,Pi}];

h[u_,v_,r_]:={

(4+r Cos[u])Cos[v],

(4+r Sin[u])Cos[v],

Sin[v]};

ParanetricPlot30[ h[u, v, 1], {u,0,Pi},{v,0, 2P }];

h[u_,v_,r_]:={

(4+r Cos[u])Cos[v],

(4+r Sin[u])Cos[v],

Sin[v]};

ParanetricPl ot3D0[ h[u, v, 3],{u,0,2Pi },{v,0,2Pi }];
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h[u_,v_,r_]:={

(4+r Cos[u])Cos[v],

(4+r Sin[u])Sin[v],

Sin[v]};

ParanetricPlot3D0[ h[u,v,1],{u, 0,2Pi },{v,0, 2Pi }];

h[u_,v_,r_]:={

(4+r Cos[u])Sin[v],

(4+r Sin[u])Cos[v],

Cos[Vv]};

ParanetricPl ot3D[ h[u,v,0.5],{u,0,2Pi },{v,0,2Pi}];

Volumenintegrale, Beispiel 1

Wir studieren einen Korper, zuerst die Form durch Aufblasen

h[u_,v_,r_]:={

(4+r Cos[u])Sin[v],

(4+r Sin[u])Sin[v],

Cos[v]};

Tabl e[ ParanetricPl ot3D[ h[u,v,r],{u,0,2PFi},{v,0,Pi}],{r,0.2,1,0.2}];
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==> Durch Veradnderung von r wird der Korper aufgeblasen!

Funktionaldeterminante

x[u_,v_,r_]:= (4+r Cos[u])Sin[Vv];
ylu_,v_,r_]J:= (4+4r Sin[u])Sin[v];
z[u_,v_,r_]:= Cos[V];
jacobi[u_,v_,r_]:={

{Dx[u,v,r],u]l,Dx[u,v,r],v],DOx[u,v,r],r]},
{Oylu,v,r],ul,Dyfu,v,r],vl, Oy[u,v,r],r]},
{Dz[u,v,r],u]l,Dz[u,v,r],v],Oz[u,v,r],r]}
b

jacobi[u,v,r] // MatrixForm

-rSinfujSinfvl (4+r Cosfu]) Cos[v] Cos[u] Sin[v]
r Cos[u] Sinfv] Cos[v] (4+r Sinfu]) Sin[u] Sin[v]
0 -Sin[v]

o

Det[jacobi[u,v,r]]

-r Cos[ul?Sin[v]®-r Sin[uj?Singvi?
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Volumenintegral

Abs[ I nt egr at e[ Eval uate[ Det[j acobi[u,v,r]]],{r,0,1},{v,0,Pi},{u,0,2Pi}]]
4
3
Abs[ NI nt egr at e[ Eval uate[ Det[j acobi[u,v,r]]],{r,0,1},{v,0,Pi },{u,0, 2P }]]

4.18879

Volumenintegrale, Beispiel 2

Wir studieren einen Korper, zuerst die Form durch Aufblasen

h[u_,v_,r_]:={

(4+r Cos[u])Sin[v],

(4+r Cos[u])Cos[vV],

Sin[ul};

ParametricPl ot3D[ h{u, v, 0.5],{u,0,2Pi },{v,0,2Pi}];
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==> Durch Veranderung von r wird der Korper aufgeblasen!

Funktionaldeterminante

x[u_,v_,r_]:= (4+r Cos[u])Sin[v];
ylu_,v_,r_]:= (4+r Cos[u])Cos[V];
z[u_,v_,r_]:= Sin[u];
jacobi[u_,v_,r_]:={

{Dx[u,v,r],u]l,Dx[u,v,r],v],Ox[u,v,r],r]},
{Oylu,v,r],ul,Dyfu,v,r],vl,Dy[u,v,r],r]}
{Dz[u,v,r],u]l,Dz[u,v,r],v],Oz[u,v,r],r]}
b

jacobi[u,v,r] // MatrixForm

-rSinfuy Sinfvl (4+r Cos[u]) Cos[Vv] Cos[u] Sin[v]
-r Cos[v]Sinful] -(4+r Cos[u]) Sin[v] Cosfu] Cos|[V]
Cos [u] 0 0

Det[jacobi[u,v,r]]

4 Cos[u]2Cos[v]?+r Cos[u]®Cos[v]2+4Cos[ul?2Sin[v]?+r Cos[u]®Sin[v]?

Volumenintegral

Abs[ I ntegrat e[ Eval uate[ Det[j acobi[u,v,r]]],{r,0,1},{v,0,2Pi },{u,0, 2Pi }]]

8 2

Abs[ NI nt egrat e[ Eval uate[ Det[j acobi[u,v,r]]],{r,0,1},{v,0,2Pi },{u,0,2Pi}]]
78. 9568

Volumenintegral Formelvergleich "Querschnitt mal Umfang Schwerpunktskreis"
A = 172 Pi
n
Uf =2 * 4 * Pj
8

A* Unf
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==> Formel richtig!

Hinweise auf Plots und Rechnungen im Matlab / Octave

Siehe http://[rowicus.ch/Wir/Matlab_Octave/FileList.html



