Solution (#1669) Let ag,aq,...,a; be real constants and suppose that the polynomial
zk+ak._1zk*1+~~+alz+ao =0

has k distinct real roots v{,vs, -, Vg-
Then the general solution of the DE

k k-1
% +ak_1% +---+a1% + apy =0,
: y=A1eM" + Age™2" 4 - 4 Ape™H".
Let ¢g,c1,ca,...,cr_1 be real numbers. To meet the initial conditions
y(0)=co, ¥ (0)=c1, ..., y*(0)=cp1,
we need
A+ Ay + -+ A = co;
Aryy + Aoyg + -+ Apyy = c1;
Ar(11)? + Ao (2)? + -+ + Ak(7)? = e2;
up to
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We can rewrite these k equations as the single matrix equation
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By Example 3.165 the Vandermonde matrix on the right is invertible and so we can uniquely solve the system to find
Aq, ... Ag.



