Differential Equations
Dr. E. Jacobs

Today’s Topic : The Complex Root Case



Review:

e’ = cosf + isin6 e "% — cosf — isin6

Simplify: |
6a-l-bz



6a—l—bz _ 6aebz

= e“(cosb + isinb)



Find y = y(x)

Substitute e™*

dy  dy
27447 490y =
72 + . + 20y =0

(D* +4D +20)y =0

r?+4r+20=0



% +4r +20 =0
r? +4r+4 = —16
(r+2)*=-16
r+ 2=+
r=-—-2x4



(D* +4D +20)y =0

Substitute e™*
r=—2=+4y

y = Cle(—2+4i)x 4+ 626(—2—41')50

— 6—2:1: (Cle4ix 4+ 026—4’&39)



y = e "2 o (240

_ 6—2:6 (61641:10 i 626—4230)

—Qw(

= e “*(c1(cosdx 4+ isindz) + co(cosdr — isindx))

= e **((c1 + ¢2) cos4x + (c19 — coi) sin 4x)

Let A=cy +cy and B = c17 — o1



y = e "2 o (240

_ 6—2:6 (61641:10 i 626—4230)

~2%(¢q (cos 4z + isindx) + co(cosdx — isindx))

=e
= e **((c1 + ¢2) cos4x + (c19 — coi) sin 4x)

— Ae ?® cosdx + Be ** sin4x



If o £ (7 solves the characteristic equation, then the
solution of the differential equation will be a linear
combination of:

e**cosBxr and e sinfx



d*Q daQ 1
L_ - — —
a2 Ty te?=0

Suppose L =1, R=4 and C' = 0.05

d*Q dQ)
— +4—420Q =0
772 =+ pr + 20Q)

Q(t) = Ae™* cos 4t + Be *' sin 4t



?y  dy
ZJ AT S
mdt2+ﬁdt+y 0

Suppose m =1, 8 =4 and k = 20

d*y dy
I 42 Loy =0
5 A+ 20y

y(t) = Ae ' cos 4t + Be *'sin 4t



y(t) = Ae ' cos 4t + Be *'sin 4t
Initial Conditions: y(0) = 0 and 3'(0) = 8

0=A-1+B-0=A

y(t) = Be *'sin 4t



y(t) = Be *'sin 4t
' (t) = 4Be”*' cos 4t — 2Be™ *' sin 4t
y/'(0) =4B-1—2B-0=4B
8 =48
B =2
y(t) = 2~ % sin 4t



y(t) = 2e*" sin 4t




?y  dy
ZJ AT S
m— s +6dt +ky=20



