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We have seen methods for solving
Linear y BCHY DG

geto go
Separable y 4 E4cg

yCto go
and ExactEquations May Nexisy 0

where My Nx
withcontinuedicients

Lemma Every linearequationhas an exactintegratingfactor

Prof forfunctionsB xDCx consider

y't Buy DC

Multiplying by µ exp fBC dt gives

my nD
Set w my and we findtheneweat

w µD
This is in the form

when in D

My 0 Nx so it is exact



N 46W W Cx

Cx xD
So Cex EMD is G forsome CER

Our solutions are then given implicitly by
W fitnessDesids C for CER

i e g fadesids C

then
Lemma Every Separableequation is exact

y peltcy

Yet y 0

Thisequation is Mcty NCty y 0

with M fett N Fy
So My 0 Nt and we find our ego
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GENERALForm THESecondorderlinear IVP

y t petty't get y get for te aib

yet go y to y In some toe aib

isthere are two initialconditionsrequired
for secondordereg

Do Solutions Exist are they Uniaue

TMI 3.2.1 If p q g are continuous

functions on a b then there is
a unique sol to valid for all
time in ab

Find the longest time interval on which

a Sol of
Cl try aty Ey O

y 2 y 34 3

exists



Sof One eq is

Y t
c Y y 0

Here pct If i 94 1

and get 0

Since p q are bothcont on 0,1

with discontinuity for g at t o and t t

and p discont at t 1 the longest

interval we can be guaranteed a

solution is by our theorem tc oil

Consider y pay 9H 50 with p g
yeto 0 y to 0 cent in a b

Clearly yet 0 is a sold ofthis problem
By our theorem pig are cont with glt o

and so the soleof our problem is unique

Thees yet O is the ONLY Sol

of this problem



Resolutionof the eq with constcoefficients

ay tby tCy 0

Euler Suppose y ert for some reR Then

y e't y rert y rert

ay tby Cy far br e ert

Since ert to one egf is satisfiedonly if

_ar tbrtef
This is called the Characteristic Egf
Associated to THERE ARE 3 Different Cases to
consider

Distinct Real Roots

The Sola's of ar tbrtc o all r n r ER

Eachof y t e't yet e satisfy
By linearity y Ay By forsonstants

A B is the mostgeneral Sol

Ex Solve the IVP

y y
0 y o 1 y 1 2

SOI One characteristic eg is

r 5 0 5 0 I



are our solutions

So set y Ae't Bet
At Bet y Bet

y o At B 1

y 1 B e 2 B

Since A 1 B we

find

yet ez feet

f e zt2et

Solve y t3y 2g o

y
O I y co

Sof r't 35 2 rti rt 2

So our most general sold is

yet Aéᵗ Bé ᵗ

forconstantsA B
Since yco At B y d A 2B

we see B 1 A giving A 211 A I



i e A 2 1 A 3 B 2

So our 501 is

yet é 2é ᵗ


