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Dashier ist der n — Vektor :

. dPhi . . . . . dPhi . dPhi
—cos(Phi) sin(Theta) cos(Theta) Thaa sin(Phi) cos(Phi) — sin(Phi) sin(Theta) cos(Theta) TThaa sin“(Theta) TThaa
out[1]= , )
- daphi \2 ) daphi \2 .2 dphi \2
\/sm (Theta)(ﬂhaa) +1 \/sm (Theta)(ﬂhaa) +1 \/sm (Theta)(ﬂhaa) +1
Letentotal nach Thetaab und vereinfache:
]
in2:= Simplify
e dTheta
. o dPhi . . d2pPhi dPhi .5 aphi \3
(SII"I(PhI) sin(Theta) i cos(Phi) cos(Theta)) (sm(Theta) e 2 cos(Theta) e TSN (Theta) cos(Theta) (dThela) )
Out[2]= { 5 32 ,
. 5 dPhi
(sm (Theta) ({ﬂhaa) + l)
. . L daphi \ (. d2Phi dPhi . daphi \3
(sm(Ph|) cos(Theta) + cos(Phi) sin(Theta) m) (sm(Theta) e T 2 cos(Theta) Trha SN (Theta) cos(Theta) ([ﬂhaa) )
-, aphi \2 32 ,
(sm (Theta)(ﬂhe‘a) + 1)
. . d2phi dPhi " aphi \3
sin(Theta) (sm(Theta) o + 2 cos(Theta) Trhes SN (Theta) cos(Theta) ({ﬂhaa) )
-, ami \2 32
(sm (Theta)( ﬂheta) + 1)
_ dA?
VerwendedasErgebnisvon | —— = 0] :
dThet a
d?Phi dPh dPhi \°
In[3]:= Simplify[%z, sin(Theta) ——— = -2 cos(T heta) — sin®(Theta) cos(Theta)[ ] ]
dTheta? dTheta dTheta
outz= {0, O, O}

—> Der Vektor nist also konstant beziiglich Theta.
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Cell[CellGroupData[{



Cell[BoxData[

 RowBox[{"n", "=", 

  RowBox[{

   RowBox[{"1", "/", 

    RowBox[{"Sqrt", "[", 

     RowBox[{

      RowBox[{

       RowBox[{

        RowBox[{"(", 

         RowBox[{"Sin", "[", "Theta", "]"}], ")"}], "^", "2"}], "*", 

       RowBox[{

        RowBox[{"(", 

         RowBox[{"Dt", "[", 

          RowBox[{"Phi", ",", "Theta"}], "]"}], ")"}], "^", "2"}]}], "+", 

      "1"}], "]"}]}], "*", 

   RowBox[{"{", 

    RowBox[{

     RowBox[{

      RowBox[{"-", 

       RowBox[{"Sin", "[", "Phi", "]"}]}], "-", 

      RowBox[{

       RowBox[{"Cos", "[", "Phi", "]"}], 

       RowBox[{"Cos", "[", "Theta", "]"}], 

       RowBox[{"Sin", "[", "Theta", "]"}], 

       RowBox[{"Dt", "[", 

        RowBox[{"Phi", ",", "Theta"}], "]"}]}]}], ",", 

     RowBox[{

      RowBox[{"Cos", "[", "Phi", "]"}], "-", 

      RowBox[{

       RowBox[{"Sin", "[", "Phi", "]"}], 

       RowBox[{"Cos", "[", "Theta", "]"}], 

       RowBox[{"Sin", "[", "Theta", "]"}], 

       RowBox[{"Dt", "[", 

        RowBox[{"Phi", ",", "Theta"}], "]"}]}]}], ",", 

     RowBox[{

      RowBox[{

       RowBox[{"(", 

        RowBox[{"Sin", "[", "Theta", "]"}], ")"}], "^", "2"}], 

      RowBox[{"Dt", "[", 

       RowBox[{"Phi", ",", "Theta"}], "]"}]}]}], "}"}]}]}]], "Input",

 CellChangeTimes->{{3.4530392312342043`*^9, 3.453039334085004*^9}}],



Cell[BoxData[

 FormBox[

  RowBox[{"{", 

   RowBox[{

    FractionBox[

     RowBox[{

      RowBox[{"-", 

       RowBox[{

        RowBox[{"cos", "(", "Phi", ")"}], " ", 

        RowBox[{"sin", "(", "Theta", ")"}], " ", 

        RowBox[{"cos", "(", "Theta", ")"}], " ", 

        FractionBox[

         RowBox[{"\[DifferentialD]", "Phi"}], 

         RowBox[{"\[DifferentialD]", "Theta"}],

         MultilineFunction->None]}]}], "-", 

      RowBox[{"sin", "(", "Phi", ")"}]}], 

     SqrtBox[

      RowBox[{

       RowBox[{

        RowBox[{

         SuperscriptBox["sin", "2"], "(", "Theta", ")"}], " ", 

        SuperscriptBox[

         RowBox[{"(", 

          FractionBox[

           RowBox[{"\[DifferentialD]", "Phi"}], 

           RowBox[{"\[DifferentialD]", "Theta"}],

           MultilineFunction->None], ")"}], "2"]}], "+", "1"}]]], ",", 

    FractionBox[

     RowBox[{

      RowBox[{"cos", "(", "Phi", ")"}], "-", 

      RowBox[{

       RowBox[{"sin", "(", "Phi", ")"}], " ", 

       RowBox[{"sin", "(", "Theta", ")"}], " ", 

       RowBox[{"cos", "(", "Theta", ")"}], " ", 

       FractionBox[

        RowBox[{"\[DifferentialD]", "Phi"}], 

        RowBox[{"\[DifferentialD]", "Theta"}],

        MultilineFunction->None]}]}], 

     SqrtBox[

      RowBox[{

       RowBox[{

        RowBox[{

         SuperscriptBox["sin", "2"], "(", "Theta", ")"}], " ", 

        SuperscriptBox[

         RowBox[{"(", 

          FractionBox[

           RowBox[{"\[DifferentialD]", "Phi"}], 

           RowBox[{"\[DifferentialD]", "Theta"}],

           MultilineFunction->None], ")"}], "2"]}], "+", "1"}]]], ",", 

    FractionBox[

     RowBox[{

      RowBox[{

       SuperscriptBox["sin", "2"], "(", "Theta", ")"}], " ", 

      FractionBox[

       RowBox[{"\[DifferentialD]", "Phi"}], 

       RowBox[{"\[DifferentialD]", "Theta"}],

       MultilineFunction->None]}], 

     SqrtBox[

      RowBox[{

       RowBox[{

        RowBox[{

         SuperscriptBox["sin", "2"], "(", "Theta", ")"}], " ", 

        SuperscriptBox[

         RowBox[{"(", 

          FractionBox[

           RowBox[{"\[DifferentialD]", "Phi"}], 

           RowBox[{"\[DifferentialD]", "Theta"}],

           MultilineFunction->None], ")"}], "2"]}], "+", "1"}]]]}], "}"}], 

  TraditionalForm]], "Output",

 CellChangeTimes->{3.4530405877124043`*^9}]

}, {2}]],



Cell[BoxData[

 StyleBox[

  RowBox[{

  "Leite", " ", "n", " ", "total", " ", "nach", " ", "Theta", " ", "ab", " ", 

   "und", " ", 

   RowBox[{"vereinfache", ":"}]}], "Subsubsection"]], "Input",

 CellChangeTimes->{{3.453039935828404*^9, 3.453039950991404*^9}}],



Cell[CellGroupData[{



Cell[BoxData[

 FormBox[

  RowBox[{"Simplify", "[", 

   FractionBox[

    RowBox[{"\[DifferentialD]", "n"}], 

    RowBox[{"\[DifferentialD]", "Theta"}],

    MultilineFunction->None], "]"}], TraditionalForm]], "Input",

 CellChangeTimes->{{3.453039351791004*^9, 3.453039373740204*^9}}],



Cell[BoxData[

 FormBox[

  RowBox[{"{", 

   RowBox[{

    FractionBox[

     RowBox[{

      RowBox[{"(", 

       RowBox[{

        RowBox[{

         RowBox[{"sin", "(", "Phi", ")"}], " ", 

         RowBox[{"sin", "(", "Theta", ")"}], " ", 

         FractionBox[

          RowBox[{"\[DifferentialD]", "Phi"}], 

          RowBox[{"\[DifferentialD]", "Theta"}],

          MultilineFunction->None]}], "-", 

        RowBox[{

         RowBox[{"cos", "(", "Phi", ")"}], " ", 

         RowBox[{"cos", "(", "Theta", ")"}]}]}], ")"}], " ", 

      RowBox[{"(", 

       RowBox[{

        RowBox[{

         RowBox[{"sin", "(", "Theta", ")"}], " ", 

         FractionBox[

          RowBox[{

           SuperscriptBox["\[DifferentialD]", "2"], "Phi"}], 

          RowBox[{"\[DifferentialD]", 

           SuperscriptBox["Theta", "2"]}],

          MultilineFunction->None]}], "+", 

        RowBox[{"2", " ", 

         RowBox[{"cos", "(", "Theta", ")"}], " ", 

         FractionBox[

          RowBox[{"\[DifferentialD]", "Phi"}], 

          RowBox[{"\[DifferentialD]", "Theta"}],

          MultilineFunction->None]}], "+", 

        RowBox[{

         RowBox[{

          SuperscriptBox["sin", "2"], "(", "Theta", ")"}], " ", 

         RowBox[{"cos", "(", "Theta", ")"}], " ", 

         SuperscriptBox[

          RowBox[{"(", 

           FractionBox[

            RowBox[{"\[DifferentialD]", "Phi"}], 

            RowBox[{"\[DifferentialD]", "Theta"}],

            MultilineFunction->None], ")"}], "3"]}]}], ")"}]}], 

     SuperscriptBox[

      RowBox[{"(", 

       RowBox[{

        RowBox[{

         RowBox[{

          SuperscriptBox["sin", "2"], "(", "Theta", ")"}], " ", 

         SuperscriptBox[

          RowBox[{"(", 

           FractionBox[

            RowBox[{"\[DifferentialD]", "Phi"}], 

            RowBox[{"\[DifferentialD]", "Theta"}],

            MultilineFunction->None], ")"}], "2"]}], "+", "1"}], ")"}], 

      RowBox[{"3", "/", "2"}]]], ",", 

    RowBox[{"-", 

     FractionBox[

      RowBox[{

       RowBox[{"(", 

        RowBox[{

         RowBox[{

          RowBox[{"sin", "(", "Phi", ")"}], " ", 

          RowBox[{"cos", "(", "Theta", ")"}]}], "+", 

         RowBox[{

          RowBox[{"cos", "(", "Phi", ")"}], " ", 

          RowBox[{"sin", "(", "Theta", ")"}], " ", 

          FractionBox[

           RowBox[{"\[DifferentialD]", "Phi"}], 

           RowBox[{"\[DifferentialD]", "Theta"}],

           MultilineFunction->None]}]}], ")"}], " ", 

       RowBox[{"(", 

        RowBox[{

         RowBox[{

          RowBox[{"sin", "(", "Theta", ")"}], " ", 

          FractionBox[

           RowBox[{

            SuperscriptBox["\[DifferentialD]", "2"], "Phi"}], 

           RowBox[{"\[DifferentialD]", 

            SuperscriptBox["Theta", "2"]}],

           MultilineFunction->None]}], "+", 

         RowBox[{"2", " ", 

          RowBox[{"cos", "(", "Theta", ")"}], " ", 

          FractionBox[

           RowBox[{"\[DifferentialD]", "Phi"}], 

           RowBox[{"\[DifferentialD]", "Theta"}],

           MultilineFunction->None]}], "+", 

         RowBox[{

          RowBox[{

           SuperscriptBox["sin", "2"], "(", "Theta", ")"}], " ", 

          RowBox[{"cos", "(", "Theta", ")"}], " ", 

          SuperscriptBox[

           RowBox[{"(", 

            FractionBox[

             RowBox[{"\[DifferentialD]", "Phi"}], 

             RowBox[{"\[DifferentialD]", "Theta"}],

             MultilineFunction->None], ")"}], "3"]}]}], ")"}]}], 

      SuperscriptBox[

       RowBox[{"(", 

        RowBox[{

         RowBox[{

          RowBox[{

           SuperscriptBox["sin", "2"], "(", "Theta", ")"}], " ", 

          SuperscriptBox[

           RowBox[{"(", 

            FractionBox[

             RowBox[{"\[DifferentialD]", "Phi"}], 

             RowBox[{"\[DifferentialD]", "Theta"}],

             MultilineFunction->None], ")"}], "2"]}], "+", "1"}], ")"}], 

       RowBox[{"3", "/", "2"}]]]}], ",", 

    FractionBox[

     RowBox[{

      RowBox[{"sin", "(", "Theta", ")"}], " ", 

      RowBox[{"(", 

       RowBox[{

        RowBox[{

         RowBox[{"sin", "(", "Theta", ")"}], " ", 

         FractionBox[

          RowBox[{

           SuperscriptBox["\[DifferentialD]", "2"], "Phi"}], 
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