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 Gleichungen 4. Grades
 Dokumentnummer: DX1029

Fachgebiet: Fundamentalsatz der Algebra
                  Polynome

(%i1) kill(all);
(%o0) done

 1 Aufgabe 1

Figure 1:

(%i1) g1:x**4+2*x**3-3*x**2+4*x-5=0;

(%o1) x4+2 x3-3 x2+4 x-5=0

(%i2) lr:realroots(g1),numer;
(%o2) [ x=-3.371924310922623, x=1.110290735960007]

(%i3) la:allroots(g1),numer;
(%o3) [ x=1.148225828720671 %i +0.13081677003439, x=0.13081677003439 -

1.148225828720671 %i, x=1.110290759520588, x=-3.371924299589372]

(%i4) ls:solve(g1,x),numer;
rat: replaced 939.7037037037038 by 25372/27 = 939.7 037037037037
rat: replaced 1.591719189426491 by 23500010/1476391 7 = 1.591719189426492

(%o4) [ x=-3.371924299589372, x=1.110290759520588, x=0.13081677003439 -
1.148225828720671 %i, x=1.148225828720671 %i +0.13081677003439]

(%i5) wxplot2d([lhs(g1)], [x,-5,5])$

(%t5) 

 2 Aufgabe 2

Figure 2:
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 kill(all);


 
  (%o0)  done
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 g1:x**4+2*x**3-3*x**2+4*x-5=0;


 
  (%o1)    x  4 + 2 *   x  3 - 3 *   x  2 + 4 * x - 5 = 0



 
 
 
 lr:realroots(g1),numer;


 
  (%o2)  [ x = - 3.371924310922623 , x = 1.110290735960007 ]



 
 
 
 la:allroots(g1),numer;


 
  (%o3)  [ x = 1.148225828720671 * %i + 0.13081677003439 , x = 0.13081677003439 - 1.148225828720671 * %i , x = 1.110290759520588 , x = - 3.371924299589372 ]



 
 
 
 ls:solve(g1,x),numer;


 
  rat: replaced 939.7037037037038 by 25372/27 = 939.7037037037037
  rat: replaced 1.591719189426491 by 8842/5555 = 1.591719171917192
  rat: replaced -5.27369028471747 by -18421/3493 = -5.27369023761809
  rat: replaced 20.09025190586449 by 86147/4288 = 20.09025186567164
  (%o4)  [ x = - 3.371924297768515 , x = 1.11029076463887 , x = 0.13081676656482 - 1.148225831186759 * %i , x = 1.148225831186759 * %i + 0.13081676656482 ]



 
 
 
 wxplot2d([lhs(g1)], [x,-5,5])$


 
  (%t5)  image2.png
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 image3.png


 
 
 
 g2:-23*x**4+2*x**3-3*x**2+44*x-5=0;


 
  (%o6)  - 23 *   x  4 + 2 *   x  3 - 3 *   x  2 + 44 * x - 5 = 0



 
 
 
 lr:realroots(g2),numer;


 
  (%o7)  [ x = 0.11455276608467 , x = 1.19325664639473 ]



 
 
 
 la:allroots(g2),numer;


 
  (%o8)  [ x = 0.11455275226797 , x = 1.103524535025171 * %i - 0.61042644393627 , x = - 1.103524535025171 * %i - 0.61042644393627 , x = 1.193256657343707 ]



 
 
 
 ls:solve(g2,x),numer;


 
  rat: replaced -3.54795759020301 by -11726/3305 = -3.54795763993949
  rat: replaced -0.703213610586 by -372/529 = -0.703213610586
  rat: replaced -0.1304347826087 by -3/23 = -0.1304347826087
  rat: replaced -3.54795763993949 by -11726/3305 = -3.54795763993949
  rat: replaced -0.703213610586 by -372/529 = -0.703213610586
  rat: replaced -0.1304347826087 by -3/23 = -0.1304347826087
  rat: replaced 5.7196949114734219E-7 by 1/1748345 = 5.7196949114734219E-7
  rat: replaced 3.188573611190892 by 8539/2678 = 3.18857356235997
  rat: replaced 1.598533258308055 by 6757/4227 = 1.598533238703572
  rat: replaced 1.163602124331199 by 10505/9028 = 1.163602126716881
  rat: replaced -4.87106561637264 by -12845/2637 = -4.871065604854
  (%o9)  [ x = - 1.103524535845715 * %i - 0.61042644097503 , x = 1.103524535845715 * %i - 0.61042644097503 , x = 0.11455274655082 , x = 1.193256657138371 ]



 
 
 
 wxplot2d([lhs(g2)], [x,-5,5])$


 
  (%t10)  image4.png
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 image5.png


 
 
 
 g3:x**4+4*x**3+6*x**2+4*x+1=0;


 
  (%o11)    x  4 + 4 *   x  3 + 6 *   x  2 + 4 * x + 1 = 0



 
 
 
 lr:realroots(g3),numer;


 
  (%o12)  [ x = - 1 ]



 
 
 
 la:allroots(g3),numer;


 
  (%o13)  [ x = 2.2886750104989976 *   10  -4 * %i - 0.99964909191314 , x = - 2.2886750104989976 *   10  -4 * %i - 0.99964909191314 , x = 4.4033241828845578 *   10  -4 * %i - 1.000350908086857 , x = - 4.4033241828845578 *   10  -4 * %i - 1.000350908086857 ]



 
 
 
 ls:solve(g3,x),numer;


 
  (%o14)  [ x = - 1 ]



 
 
 
 wxplot2d([lhs(g3)], [x,-5,5])$


 
  (%t15)  image6.png
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 image7.png


 
 
 
 g4:x**4-4*x**3+6*x**2-4*x+1=0;


 
  (%o16)    x  4 - 4 *   x  3 + 6 *   x  2 - 4 * x + 1 = 0



 
 
 
 lr:realroots(g4),numer;


 
  (%o17)  [ x = 1 ]



 
 
 
 la:allroots(g4),numer;


 
  (%o18)  [ x = 2.157898864426883 *   10  -4 * %i + 0.99966892002745 , x = 0.99966892002745 - 2.157898864426883 *   10  -4 * %i , x = 4.1552692041729218 *   10  -4 * %i + 1.00033107997255 , x = 1.00033107997255 - 4.1552692041729218 *   10  -4 * %i ]



 
 
 
 ls:solve(g4,x),numer;


 
  (%o19)  [ x = 1 ]



 
 
 
 wxplot2d([lhs(g4)], [x,-5,5])$


 
  (%t20)  image8.png
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(%i6) g2:-23*x**4+2*x**3-3*x**2+44*x-5=0;

(%o6) -23 x4+2 x3-3 x2+44 x-5=0

(%i7) lr:realroots(g2),numer;
(%o7) [ x=0.11455276608467, x=1.19325664639473]

(%i8) la:allroots(g2),numer;
(%o8) [ x=0.11455275226797, x=1.103524535025171 %i -0.61042644393627, x=-

1.103524535025171 %i -0.61042644393627, x=1.193256657343707]

(%i9) ls:solve(g2,x),numer;
rat: replaced -3.54795759020301 by -43168/12167 = - 3.54795759020301
rat: replaced -0.703213610586 by -372/529 = -0.7032 13610586
rat: replaced -0.1304347826087 by -3/23 = -0.130434 7826087
rat: replaced -3.54795759020301 by -43168/12167 = - 3.54795759020301
rat: replaced -0.703213610586 by -372/529 = -0.7032 13610586
rat: replaced -0.1304347826087 by -3/23 = -0.130434 7826087
rat: replaced 8.2189529053998522E-5 by 1/12167 = 8. 2189529053998522E-5
rat: replaced 3.188573522195013 by 52025432/1631620 9 = 3.188573522195015
rat: replaced 1.598533253679551 by 43382781/2713911 7 = 1.598533253679551

(%o9) [ x=-1.103524535025171 %i -0.61042644393627, x=1.103524535025171 %i
-0.61042644393627, x=0.11455275226797, x=1.193256657343707]

(%i10) wxplot2d([lhs(g2)], [x,-5,5])$

(%t10) 

 3 Aufgabe 3

Figure 3:

(%i11) g3:x**4+4*x**3+6*x**2+4*x+1=0;

(%o11) x4+4 x3+6 x2+4 x+1=0

(%i12) lr:realroots(g3),numer;
(%o12) [ x=-1]



DX1029_F_reelle_Lösungen_der_Gleichungen_vierten_Gr ades.wxmx 3 / 4

(%i13) la:allroots(g3),numer;

(%o13) [ x=9.3302467008275661 10 -5 %i -0.99983874230135, x=-

9.3302467008275661 10 -5 %i -0.99983874230135, x=2.0809310649702031 10 -4 %i -

1.000161257698654, x=-2.0809310649702031 10 -4 %i -1.000161257698654]

(%i14) ls:solve(g3,x),numer;
(%o14) [ x=-1]

(%i15) wxplot2d([lhs(g3)], [x,-5,5])$

(%t15) 

 4 Aufgabe 4

Figure 4:

(%i16) g4:x**4-4*x**3+6*x**2-4*x+1=0;

(%o16) x4-4 x3+6 x2-4 x+1=0

(%i17) lr:realroots(g4),numer;
(%o17) [ x=1]

(%i18) la:allroots(g4),numer;

(%o18) [ x=1.087308902760765 10 -4 %i +0.99984075543509, x=0.99984075543509 -

1.087308902760765 10 -4 %i, x=1.9721880565550667 10 -4 %i +1.00015924456491, x=

1.00015924456491 -1.9721880565550667 10 -4 %i]

(%i19) ls:solve(g4,x),numer;
(%o19) [ x=1]
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(%i20) wxplot2d([lhs(g4)], [x,-5,5])$

(%t20) 


