
 

EM214 2.5
Solutions by substitutions

Homogenous DE's

A function flayl is homogenous of degree n if

flax ay a flag

In practice this means for each term in f the
sum of the degrees of x and y must be the same

Example Are the following functions homogenous If so

what is their degree

flong says x'y
Not homogenous

fling x'y 3xty

Homogenous of degree 5

flay M a x2

Homogenous of degree 2



Solving
a homogenous DE

To solve

Alinylshe Blay dy to

where A and B are both homogenous of the same degree

make the substitution

yeux
or x Vy your choice

You'll end upwith a separable DE which youcansolve



Example Solve
Eylau Lyly to

A B homogenous of degree 2

Try yeah Ux

i dy adat xdu

x2 u'd da t 012 622 luck scaly

i x2 used t say 412 be at x Ux du p

x2 ltu da t x t a du to

i If
she tu du

Itu

i foodie fit
du

I
Let w Ita i v W l

i du du

G dw Jf yaw
Link W

Linlitul ut



i Intel KIEF
a C

Intel tinhity

i Intel Lintel 2hsty Y te

i.int y12 C

payt e e Cer

174

Ggg
he uso

Two cases

7170 K 71

uso
i Kyle he

Of

Seco
171 11

i

gyp he ho



We can summarize both cases
as

x

Aek AerGary



Example Solve

Gotay ay ay yet I

Soln Standard form

Kyla yay
to

AB homogenous of degree 2

Try yeux
i dy

ache adu

i oct 2031 ahs x2 ache edu o

i x ith she Kudu o

du

S ft du

i Intel fln ital C

i Inti In Itai D Itu always
0

x2 ed Hud i o



i x2 h 1 42 h o

x2 h l tyke u ki

i It y't Axe A ta Aso

i y
A i i

i ya x2 AR Y

Sub in initial condition

yep I I 1 A l

A 2

i y2 x2 2x 1

Can simplify
further

y IFI
Need yell

so co

i hit n

and we need tf
i
y safe



Example Solve dy 353g gli 2

Garydy sty che
Homogenous DE ofdegree

Write slay ay
i die yalu udy

i 3aytyldy lay 3g ydutudy

i Guy ulvytsylldy fuytyly.lu

i
y cry dy gluts du

i yet a dy ya uts du

yay fit du

3 It t
a

i A ta Blitu Ut

i AtB tu f A B ut

Atb 3 AtB I



i 264 B2

At

I In Etta 3

i E du Intitul antiul

i Inly
hittal 2h11 ul C

Our I C

says yli
2

ie both
i Inly

h It g 2h11 ay

Ye positive

angry Y Y g i xyfc
ylytalyfyaf.ciI 8 ytally x

yl 2 1 8 3 i

i 3C I s
ie

i I v3 yt c g if



Katya die R xy dy to

Try to solve with I F

I IGI

Élan Iggy dy
o

Ag B I 2y I'bi ny
I 271y

Iii I 3 41

I EI

I Ily
Ay B I'lyl Gity Ily ay Ily 2x y

i I ly 541 2 y X



Solving a Bernoulli DE

day Philly floaty
Bernoulli DE

Mahe substitution D y
Then it becomes a linear DE when

you

can use integratingfactor

Example Solve

day y e'y

Solutin Bernoulli DE with P l flip e ne

Let u y't y ie you

o dog

i 02dg a e'v2

i dy a e
linear DE



I eft eld e

i e ul tu e e

e'a e

i e a Jedie

zed

i u he é
g
t

y he Ce



Finally if the ODE has the form

dy flax By C A BGDconstants

eg dy
2k By 7 512 39 712 12

or dy
cos 2 3 7 14

then make the substitution

u Ax By C

to reduce it to a separable DE

Example Solve dy fact y
2 7

Let uh 2x y
i I It dy

i I t2

2 42 7

i dy U2 9



It

II I

Alu 7 Blats On 7

i AtBlu 43A B Out I

i AtB O 37 36 1

i 6A I A if
B f

flat th du x C

i Incat Info31 671 66

i ng he Ge



Solve for y 431 he uts

i 6 7 heb ke t

u 3 heb til
I he

i Y 2x
11 11

i Y
2k 3 heb til

1 heb's


