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“  Problem 3

Decompose A, B, and A+ B into eigenvalue and eigenvector matrices for exponentiation:

A = ({l’ 0}} {01 2}};
B = {{0, 1}, {1, 0}};
W =A+ B;
DA = DiagonalMatrix[{2, 1}];
VA = {{0, 1}, {1, 0}};
DB = DiagonalMatrix[{-1, 1}];
VB = {{-1, 1}, {1, 1}};
DW = D'iagonalMatr'ix[{l (3+ \/E), i (3— \/E)}],
2 2
1 1
VW ={{— (-1+4/5), — (-1-+/5)}, {1, 1} };
{5 (24 +5), - (-1-+5)} ks
Check them

A - VA.DA.Inverse[VA]

{{0, 0}, {0, 0}}

B- VB.DB.Inverse[VB]

{{0, 0}, {0, 0}}

Simplify[W - VW.DW.Inverse[VW]]

{{0, 0}, {0, 0}}

ExpA = VA.{{Exp[DA[1l, 1]], 0}, {0, Exp[DA[2, 2]1}}.Inverse[VA]
{{e, 0}, {0, €’}}

ExpB = VB.{{Exp[DB[l, 1]], 0}, {©, Exp[DB[2, 2]1}}.Inverse[VB]
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ExpW = VW.{{Exp[DW[1, 1]], O}, {®@, Exp[DW[2, 2]]}}.Inverse[VW]
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This doesn’t look like the exponential of W=A + B:

Simplify[ExpW - ExpA.ExpB]
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They are not the same.
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