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g {t) = (—=Cy -+ Ch)e*t — Cale™,
al conditions in (5) we get, gotting £ = 0 In the Inat, dwo forudng
C: = 1,
—Cy - o= 2

From the initi

Hence C2 = 3 and the solution to (5) i8
s(t) = ¢t + e,

The reader may verify that this actually is o solution to (9!
The final case to consider 15 that when Ay Az are nonrenl complex conjugale mims

bers. Suppose M = 4 + iv, M = u — 1v. Then we get o solution {ng in Chapter 1) ' r
n(t) = evt (K, cos vt — Ka gin vl), ‘
(1) = ev! (K, gin vl -+ Ka 008 vt). » (

Thus we obtain s(i) as a linear combination of #1{?) and ya(l), Bo that finnlly,

s(t) = e*(Ciconvt t Casin ul)

for s¢me constants Cy, Ca. .
A special case of the last equation is the “harmonie oseillator™:

¢ 4 b = 0; : é

values are -=1b, and the general golution i3
C, cos bt 4+ Casin bl.

the eigen

We summarize what we have found.

Theorem Lot M, 2 be the roots of the polynomial N 4= g\ - b, Then every soluiton

of the differential equalion il

(1) ' 4ad +hs=10 é*
iy

i3 of the following type: | §<
Case (a). My hzare real distinct: 8(1) = ¢, exp(ht) + CroxpQhl); [i%

) 15 real: () = Cret + Cate*t; ! ;i :

Case (b). M=M=

cwua.h=&=u+wm¢mﬂanWwa+amwm

In each case Ci, C: are (real) constants determined by initinl conditions of the

form
s{to) = §'(l) =8

The nth order linear equation (3) ean also be solved by changing it to an gquiva-
jent, first order system. First order systems that come from nth order cquations
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