Matrix Exponential Differential Equations X. Du

e Justification: recall the solution of y'=ay is y = Ce®".
o Implies that the solution of X'= AX is X = e"¢C.
o Furthermore, recall that the y(0) = C in the solution of y =Ce**to y'=ay .
= In the solution of X =e™Cto X'= AX, € = X(0)
e Powers of matrices:

o A =1 | denotes the identity matrix of the same dimensions
o A=A
o A'=A""A (recursive formula)

e Matrix Exponential (power series definition):
o Let A be asquare matrix (either real or complex)
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= Notethat A’ = | | denotes the identity matrix of the same dimensions
o k 2 3
o Compare to power series ofe* = ZX— —lex+ X
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o Caution: e**® = e”e®

e eM=¥.¥YO)"
o W isany fundamental matrix of the system X'= AX



