Some very simple linear algebra examples

plotellipse[matrix_, range_] := ParametricPlot[matrix.{Cos[s], Sin[s]},

{s, 0, 2}, PlotRange -» range {{-1, 1}, {-1, 1}}, AspectRatio-» 1]

First example
a={{1, 2}, {3, 1}}

{{1, 2}, {3, 1}}

Eigensystem[a]

1 1 1 1
(o) (e s e a3 e e )
N[%]

{{3.44949, -1.44949}, {{0.816497, 1.}, {-0.816497, 1.}}}

u = Transpose[Last[%] ]

{{0.816497, -0.816497}, {1., 1.}}

Inverse[u].a.u

({3.44949, 0.}, {0., ~1.44949}}

plotellipse[u, 1.5]
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inf47]= plotellipse[Inverse[u], 1]
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Out[47]= 10‘
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Inf48]= plotellipse[a, 3.5]

Out[48]= T Y/ T N E N I T I T A T S S R
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Inf49]= Eigensystem[a.Transpose[a]]

Out[49]= {{i (15+5\E),

2

(15-5V5 )}, {{72+% (15455 ), 1}, {72+% (15-5V5 ), 1}}}

N | =



Show[{%%, Graphics[Table [Line[{{o, 0}, A/ First[%][j]

Is the image of the circle under a just a rotation of its image underu™' au? Check :

Animate[Show|[{plotellipse[Inverse[u].a.u, 4],
plotellipse[{{Cos[s], Sin[s]}, {-Sin[s], Cos[s]}}.a, 4]}], {s, O, w/ 3}]
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&[Last[%][[j]]]}] » {3, 2}]]}]
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No.

N[\/Eigenvalues [a.Transpose[a]] ]

{3.61803, 1.38197)

N[\/Eigenvalues[n.Transpose[u]] ] &[Inverse[u] .a.u]

{3.44949, 1.44949}

Second example
b= {{1, -2}, {3, 1}}

{{1, -2}, {3, 1}}

Eigensystem[b]

11 101
H1+jv4}1fjvg},Hfg+§ 1+jvzj,@,{75+5(17jv3),@}}
N[%]

{{1.+2.449491i, 1. -2.449491i}, {{0. +0.8164971i, 1.}, {0. - 0.8164971i, 1.}}}

v = Transpose[{Re[#], Im[#]} &[%[2, 1]]]

({0., 0.816497}, {1., 0}}

Inverse[v].b.v

{{1l., 2.44949}, {-2.44949, 1.}}

Va.# &[First[%]]

2.64575

%%

%
{{0.377964, 0.92582}, {-0.92582, 0.377964}}

{ArcCos[%[[1, 1]], ArcSin[%[[2, 1]]}
{1.1832, -1.1832}
{{Cos[#], -Sin[#]}, {Sin[#], Cos[#]}} &[Last[%]]

{{0.377964, 0.92582}, {-0.92582, 0.377964}}
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inf63]= plotellipse[Inverse[v], 1.25]

Out[63]=

inf64]= plotellipse[b, 3.5]

Out[64]= T | I T S T S O O B

In65]= Eigensystem[b.Transpose[b]]

outies}= H% (15+\/§), (157\/5)}, {{710+% (15+\/E), 1}, {710+% (157\/3), 1}}}
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Show[{eaes, Graphics[Table[Line[{{O, 0}, A/ First[%][j] &[Last[%][[j]]]}] , G, 2}]]}]
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plotellipse[Inverse[v].b.v, 3.5]
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