
 

52.1 Linear first order ODE

linear eqn
fix y axtby c O

i e y f Eb x a line in RZ

f IX y t ax by cz d 0
a plane in RR

f X y t un ax by Cz du ter g o

Nonlinear eqn

flay x2 y O i.e y x2 not linear

fix y Xy I o i e Y not linear

Eqn linear in the dependent variables

dept indept
fCx y Z U v t

att xtbftjytctttztdtttute.lt V gct o

linear in x y Z UY



LinearODEy
indeptdept to

fly y y y t

anttly t t a Lt y'ft taottsylt get 0

linear in y y ya

EI
p rP linear

P rp 450 linear

lo Vz linear
v to VSI nonlinear

Y It sin tty sint nonlinear

y t Sint y Sint linear

y t y y o nonlinear



Solving Linear 1st order eqn
Exe Idf 3g o Ylo 9
linear and separable

dyI 13 dt

lnlyI 3 ttc

Jlt Best general soln

9 yw B

1yet 9e3t soln to IVP

Ext dfed 3g Test y co 9
Not separable but linear

I ft y 3y Itt 7e3t

If y I cytsy dfIftfI Itrun

I 31

Ict e
3T just pick any solar



U Ict yd IdH Itt 7 est
date Ict 7e3t

dfIHy fiftyye3tdt
U SICH7e3tdt

U Itt y JIA 7e3tdt

y It FIH 7 e dt EfE3t7e3tdt

est S 7 It est fit t B

yH 7te3ttBe3t general solution

e3t Ttt B u as t 70 for all B

9 96 B yH 7te e
soIuf

Remarke

Y 3y 0 homogeneous eqn
y o is a solar

y 3g 7e3t to nonhomogeneous eqn

y O is not a soln



Homogy y 39 0

If ya satisfies y 39 0

then Bylt satisfies

By 3 By By 3By B y 3g 0
To

so Bytt is also a Sdn

Nonhomogm y 3y 7e3t

If ya satisfies y 3y 7e3t

then Bytt satisfies

By 3113g By 3By B y 3g Blest

So Bylt is not a solar Test

Gte't Best 3 7te3t Be3t 7e3
t

Gte 3 7test Best 3 Best 7e3t
2 2

O



Direction field
ExI y 3y

ay

r

at

l I f
l l l

l

Ext y 3g Test 3 y Fest

y o when y Fest
Note y Ee't not

t
a solution curve

If I


