REPRESENTACION GRAFICA DE NUMEROS COMPLEJOS

Relm [z] descompone el nimero complejo z como una lista de dos elementos {Real,
Imaginario}

in[-]:= ReIm[z]
partes real e imaginaria

Out[+]=
{Refz], Im[z]}

Ejemplos:

in[-]:= ReIm[-3 +4 I]
partes real e:- | nur

Out[+]=
{-3, 4}

in[-]:= ReIm[I]
parte:- [nimero i

Out[s]=
{0, 1}
in[-]:= ReIm[2]
partes real e imaginaria

Out[s]=
{2, 0}

ListPlot nos permite hacer una representacion grafica de los nimeros complejos:

in[-]:= ListPlot[ReIm[{I, E, -1-2TI, Sqrt[-I]}], PlotStyle » PointSize[Large]]

representa---| partes:- |- |[nimeroe |- [raizc:- | [nUme:- | estilo de repre:-- |[tamafo de -+ |grande
Out[+]=
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Otra forma de representar graficamente los nimeros complejos:



2 | modelo representacion de complejos.nb

in[-]:- ComplexListPlot[{-2-2I, -1-I,0,1+I,2+21I}, PlotStyle - PointSize[Large]]

Out[+]=
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En sus multiples variedades:

in[-]:= ComplexListPlot[

{RandomComplex[{0, 1+ I}, 100], RandomComplex[{-2-2I,2+21TI}, 100]}]

out[~]=

-2+
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mn[-].- data = Table[a t Exp[2 I t], {a, 2, 4}, {t, 0, 1, 0.02}];
tabla expone-:- |[numero i

ComplexListPlot[data, PlotLegends » {"a=2", "a=3", "a=4"}]
representacion compleja de lista |leyendas de representacion
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Podemos representar graficamente la parte real e imaginaria de un complejo como un valor
de una funcion de variable real:

inf-1:= ReImPlot[Sqrt[(x*2-1) (x*"2-4)1, {x, -3, 3}]
representa--- | raiz cuadrada

Out[s]=
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in[-1:= ReImPlot[{ArcSin[x], ArcCos[x]}, {X, -4, 4}]
representaci~~~ arco seno arco coseno

Out[+]=

in[-1:- ReImPlot[{ArcSin[x], ArcCos[x]}, {X, -4, 4}, PlotLabels -» "Expressions'"]

representaci--- | arco seno arco coseno etiquetas de representacion
Out[s]=
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Dada una lista de valores complejos {z1, z2, ...} se puede representar como una lista de pares
{Re[z1], Im[z1]}:
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in[-1:= ComplexListPlot[Sin[Range[40] +2I]]
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in[-]:- ComplexListPlot[{Sin[Range[40] +2I], Cos[Range[40] +2I]}]

Out[s]=
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in[-]:= {ComplexListPlot[{0,1+I,2+2I,3+3I1,4+20I,5+5I,20+61}],
ComplexListPlot][

{6,1+I1,2+2I,3+3I1,4+20I,5+5I,20+61I}, PlotRange -» All]}

Out[e ]=
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Podemos especificar etiquetas:
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in[-]:- ComplexListPlot[{1+I->"a",2+2I-"b",
343I-5"c",4+4I-5"d",5+3I>"e",6+2I-5>"f", 7+I->"g"}]
ComplexListPlot[{1+4i,2+24,3+34,4+41i,5+31,6+21i, 7+1} >

{llall, llb", Ilcll, Ildll, llell’ llfll’ llgll}]

Out[e]=
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Se puede especificar la localizacion de las etiquetas:

in[-]:- ComplexListPlot[{l1+4i,2+21%i,3+34,4+44,5+31,6+21, 7+1} >

{llall’ llbll, IICII, lldll, Ilell’ Ilfll’ llgll}’ Label-ingFunCt-ion _)Above]

Out[+]=
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Los valores numéricos se pueden asociar con coordenadas (x, y):

in[-]:- ComplexListPlot[«|"a" »2+I, "b" >3-1I,
"e" 55421, "d" 57, "e" 511+2I, "f"' 5 13-31I|]

Out[s]=
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in[-]:- ComplexListPlot[SparseArray[RandomComplex[{0, 1+i}, 25]]]

Out[e ]=
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in[-1:= {ComplexListPlot[{{1+I, Style[3+2I,Red], 6+31I}, {1+4I,3+5I,6+61I}},
PlotStyle -» PointSize[0.05]],
ComplexListPlot[{Style[{1+I, Style[3+2I, Red], 6+31I}, Green],
{1+41,3+5I,6+61I}}, PlotStyle » PointSize[0.05]],
ComplexListPlot[
Style[{Style[{1+I, Style[3+2I, Red], 6+31I}, Green], {1+4I,3+5I,6+61I}},

Blue], PlotStyle » PointSize[0.05]]}

Out[+]=
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Se pueden calcular resultados de una ecuacion y proceder a representar los resultados,
etiquetando los valores de los complejos:

-]~ ComplexListPlot[z /. Solve[z® =1, z],

LabelingFunction » (DisplayForm[RowBox[{" (", #1[1], #1[2], ")"}1] &) ]

Out[s]=
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mi- 1= ComplexListPlot[z /. Solve[z'? = 1, z], LabelingFunction » (Arg[#1[1] + I #[2]] &)]

Out[e]=
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mi- 1= Quiete@ComplexListPlot[z /. Solve[z*® == 1, z],

LabelingFunction » (Arg[#1[1] + I #[2]] &), ImageSize » 506]

Out[+]=
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Incluimos leyendas:
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in[-]:-- ComplexListPlot[{
NestList[(0.9+0.1T) # &, 1+1I, 30], NestList[(0.9+0.2T) #&, 1+1I, 30]

}, PlotLegends » {0.1, 0.2}]

Out[e ]=
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inl[-]:= matrix

RandomComplex[{-1-TI, 1+I}, {10, 10}];

evalsl = Eigenvalues[matrix];
. matrix + ConjugateTranspose[matrix]
evals2 = Ei genvalues[ ] H
2
ComplexListPlot[

{evalsl, Legended[evals2, "eigenvalues of the\nsymmetric matrix"]1}]

Out[s]=
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Utilizando Placed podemos cambiar la leyenda de posicion:
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in[-]:- ComplexListPlot[{evalsl,

Legended[evals2, Placed["eigenvalues of the symmetric matrix", Below]]}]

Out[e]=
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eigenvalues of the symmetric matrix

Podemos utilizar diferentes estilos:



In[«]:=

Out[+]=

f =

Zeros

poles

ComplexListPlot[{zeros, poles}]

2%4+234+1
B
z1% - 1024
z /. Solve[f =0, z];

z /. Solve[Denominator[f] == 0, z]};

b
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in[-]:- ComplexListPlot[{zeros, poles}, PlotStyle » {Blue, Red}]

Oout[s]=

-2

Como aplicaciones:

N ¢
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in[-1:= Manipulate[ComplexListPlot[Labeled[Exp[#], #] & /@ Table[2PiIk/n, {k, 0, n-1}],
Prolog -» {Circle[]}, ImageSize -» Medium, PlotMarkers » {Automatic, Medium},

PlotRange » {{-1.2, 1.2}, {-1.2, 1.2}}], {{n, 6}, 2, 20, 1}]

Out[e ]=
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imi-1- ComplexListPlot[z /. Solve[z’+z + 1 =0, z],

LabelingFunction » (DisplayForm[RowBox[{" (", #1[1], #1[2], ")"}1] &)]

Out[+]=
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