orbit=NDSolve[

      {

        x''[t]+4*Pi^2*x[t]/((x[t]^2+y[t]^2)^(3/2))0,

        y''[t]+4*Pi^2*y[t]/((x[t]^2+y[t]^2)^(3/2))0,

        x[0]1,

        y[0]0,

        x'[0]==0,

        y'[0]==4.5

        },

      {x,y},{t,0,4}

      ];

kenetic[t]=0.5*((x'[t])^2+(y'[t])^2);

potential[t]=-4*Pi^2/Sqrt[(x[t]^2+y[t]^2)];

energy[t]=kenetic[t]+potential[t];

Plot[

  Evaluate[kenetic[t]/.orbit],

  {t,0,4},

  AxesLabel{"t(s)","kenetic energy"}

  ]

Plot[

  Evaluate[potential[t]/.orbit],

  {t,0,4},

  AxesLabel{"t(s)","potential energy"}

  ]

Plot[

  Evaluate[energy[t]/.orbit],

  {t,0,4},

  AxesLabel{"t(s)","total energy"}

  ]

ParametricPlot[

  Evaluate[{x[t],y[t]}/.orbit],

  {t,0,4},

  AspectRatioAutomatic,

  AxesLabel{"x(AU)","y(AU)"}

  ]
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orbit=NDSolve[

      {

        x''[t]+4*Pi^2*x[t]/((x[t]^2+y[t]^2)^(3/2))0,

        y''[t]+4*Pi^2*y[t]/((x[t]^2+y[t]^2)^(3/2))0,

        x[0]0.59,

        y[0]0,

        x'[0]==0,

        y'[0]11.472513

        },

      {x,y},{t,0,100}

      ];

ParametricPlot[

  Evaluate[{x[t],y[t]}/.orbit],

  {t,0,100},

  AspectRatioAutomatic,

  AxesLabel{"x(AU)","y(AU)"}

  ]
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a=0.01;

orbit=NDSolve[

      {

        x''[t]+4*Pi^2*x[t]*(1+a/(x[t]^2+y[t]^2))/((x[t]^2+y[t]^2)^(3/2))0,

        y''[t]+4*Pi^2*y[t]*(1+a/(x[t]^2+y[t]^2))/((x[t]^2+y[t]^2)^(3/2))0,

        x[0]0.30966,

        y[0]0,

        x'[0]==0,

        y'[0]12.4577

        },

      {x,y},{t,0,2}

      ];

ParametricPlot[

  Evaluate[{x[t],y[t]}/.orbit],

  {t,0,2},

  AspectRatioAutomatic,

  AxesLabel{"x(AU)","y(AU)"}

  ]
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