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Define vector field F(x, y):

In[ ]:= F[x_, y_] := {3 x - 2 y, x + y}

Draw the phase portrait:

In[ ]:= phaseplot = StreamPlot[F[x, y], {x, -4, 10}, {y, -4, 10}]

Out[ ]=
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If x(0) = 1 and y(0) = 0, approximate (x(1), y(1)) using step size of 0.1:

In[ ]:= Y[0] = {1, 0};

Δt = 0.1;

Do[ Y[n + 1] = Y[n] + F[ First[Y[n]], Last[Y[n]] ] * Δt, {n, 0, 9}]

Print the table of approximation points:

In[ ]:= approx = Table[Y[n], {n, 0 , 10}]

Out[ ]= {{1, 0}, {1.3, 0.1}, {1.67, 0.24}, {2.123, 0.431}, {2.6737, 0.6864},

{3.33853, 1.02241}, {4.13561, 1.4585}, {5.08459, 2.01792},

{6.20638, 2.72817}, {7.52266, 3.62162}, {9.05514, 4.73605}}

Plot the approximate solution:

In[ ]:= approxPlot = ListPlot[approx, Joined → True, Mesh → All, PlotStyle → Red]

Out[ ]=
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In[ ]:= Show[phaseplot, approxPlot]

Out[ ]=
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In[ ]:= StreamPlot[{v, -5 v - 6 y}, {y, -10, 10}, {v, -10, 10}]

Out[ ]=
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