















































































































2 3 Linear Equations offtrial
A linear equation has the form
a Ix a My

nonentities

Tvative 1ˢᵗ order bear ordinary DE

linear iny
We'll rewrite in standard form divideby a ex
d PX y flxt glxtabove or

fix here can

Rff q Elt becalled theinput

orgertion
Consider 4
3 4 12g 4 day 4y

Std form
Wha

If we multiply both sides by e

we get

e4e y e


















































































































Aside differentiate
e y with respect to x

2ⁿᵈaside implicit differentiation
axy 5

x y 2 43 3 27 y

Hetty eafyi.de y
so e day deny e

can bewritten

I e xydy e dx

4y Setté C e

y Ce

e is called an integratingfactor


















































































































where did e come from

For the eqn in Std form

If Play fix A

Suppose we have some function
U M

say µ x such that when we

multiply by µ we get

µ day MPy p fix

If it happens that 1 M P then

the LHS becomes

µ
ᵈ d

y µ fix

then we have
my µ flx

To find µ solve the separable equation

1 MP It p x dx


















































































































him pixidx
e e

M efpi

In 4 we had If Hy
so Pix 4 fpixldx fudx

4Xtcsomcel
c eaorce

ec.Butwe don't use C Why

No C in M





































































































Std form

PIX 2x Pixidx x2
ex

exyitzxexy xe.tt
U x

ex y xe dx
u x du xex dx
du 2xdx v ex2

ex y Ex ex fxex dx

exy Ex ex ex C

solution 4 42 4226 General
solution

because it
Interval 1 806 contains C

Note fig Cex 0 so


















































































































is called a transientters

Typicalintegration techniques we'll use

Power Rule

U substitution

Integration by parts
Partial fraction decomposition
exponential

inverse tangent
natural log

some trig stuff

EIR

If y X 1

p Spixidx f dx
H I or IF

1


















































































































µ Pixidx f 1 dx

he xtil x

µ espadx een
xtil x fake x

M x ex

we had If y
after multiplying by µ we have

ct

Cf

xyexexffxcitxlexykfextx.de dx

My u X x du éxdx
du 2x dx v ex

Hx e y xtx ex Hex e dx

ñÉEx YEE
Hx e y xtx e x H2x éX 2éx c


















































































































Ex y É EExt.ee

y xE EE
fIy

x EFfEI
Interval 0 1 U

I

Notransienttems.ly
t y n 2x assuming 70

Pdx f dx Ix
e
Pdx ex

exy't ex y If ex sin 2x

f xexy dF sin2xdx
my

y excosax exw.it I I


















































































































Review a
linear

Given 9 x y 9 x y g x

Rewrite y Plx y fix

Integrating factor µ e
Pdx

then my µ fix

Integrate solve for y

The DE is nonlinear if we see things
like siny y I ayy

indep Z Fx
dep P

1 2 1 P 4 2

µ eat Ddt et t

S et Pldf fett 4t 2 It
a

2 t
du t 1 dt

et t p 2ett C


















































































































PH 2 Cet t2

Fan Iican

If y Y

JÉdx 7T
2 A X 1 B 1

I dx
1 A 1

B 1

µ eh
11 mail

earlift

µ YI

y 1

Y y c y

Intervali.CI 01 Notransientten


















































































































Lf 1

1 x x 2xy X HX f 2xy

It y i

M et dx

eh Hx

M 4 2 HX y

5 14 215 Xdx
HX y Ex tC

21
01 4 y 2 7 1 2 y É fz



















































































































We were given y1 0

C O

y y O EXCI

Fatty E 21

Continuous Gin 9 Gim Y

let x 1
Ca

so y y
ex I

2 7 2 21
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