« Consider 2"9 order linear homogeneous
ay’+by' +cy=0
(1) Assume exponential solution and characteristic equation :
yt)=e" = ar’+br+c=0
(2) Then we have two solutions,  and r:

3 —bi\/b2—4ac
2a

r

« When & -4ac=0, , = r, =-b/24 there exists one

solution:
-bt/2a

() =ce




By the linear algebra, when
y,(t) asolution= y,(#) =cy,(¢) asolution
« Since y; and ), are linearly dependent, multiply function

v. Then try )5, as a solution:

-bt/2a -bt/2a

y(t)=e a solution = try y,(¢) =v(t)e

« We have
Vo (1) =v(t)e

y; (t) — vr(t)e—bt/Za _iv(t)e—bt/Za
2a

—bt/2a

2

y;'(t) — vn(t)e—bt/2a —2iv,(l‘)€bt/2a _ivr(t)e—btﬂa + b

v(l‘)e—bt/2a
a 2a a’




Substituting derivatives into ay”+by"+cy =0.
Then,

k- 2”{6{1}"0) — Sv’(t) + 4b—;v(t)} + b[v'(t) — 2—2—\7(1‘)} + cv(t)} =0

2 2

av'(t)-bv'(t)+ b—v(t) +bv'(t)— b—v(l‘) +cv(t)=0
4a 2a

2 2

av'(t)+ (i— — s— + cjv(t) =0

a a

—b* dac

b* B 2b*  4ac N
da da

+ v(i)=0 < av'(t)+
\4a da 4a]() ()(

a'(6)—| 2 : ;46’0 ]v(t) -0

a

av'(t)+

]v(t) =0

Vi)=0 = v(t)=kit+k,




« We have:
y(l_) 5 kle—bt/2a +k2v(t)e—bt/2a

~bt/2 —bt/2 ~bt/2 ~bt/2
— e +(k3t+k4)e S WL e

« The general solution for repeated roots is :

y(t) _ Cle—bt/Za + Czte—bt/Za




he general solution is
y(t)=ce " +ete

—bt/2a

Solution is a linear combination of

y1(t) = e_bt/zaa yz(t) =Tle
The Wronskian of the two solutions is

_bt12 _bt]2
4 lede 1

W)= b (l_ﬂje—bz/za

_Z 2a

:e—bt/a(l_ﬁj_i_e—bl/a(ﬂ)
2a 2a

—e 20 forall ¢

Thus )4 and ), form a fundamental solution set for
equation.

—bt/2a




Consider the initial value problem
V' +4y +4y=0, y(0)=1, y'(0)=1

Assume exponential solution and characteristic equation :
y)=€e" = r’+4r+4=0 (r+2)’=0cr=-2

« The general solution is

y(t)=ce ™ +c,te™
« Using the initial conditions:

c = 1
-2¢, + ¢, = -1

=c¢=1c =1

 Thus y(t)=e™* +te™




