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2.5 - Solutions by Substitutions

We will use substitutions to solve DEs (and IVPs) of the following types.

(y?+xy) dx+x*dy =0 how h‘”“"}
¢

An equation of the form M(x, y) dx + N(x,y) dy = 0 is a homogeneous

equation, if the coe Licient functions possess the property f(tx,ty) = t*f(x, y)

(with the same « for both functions). Zz Z L/

Ml 9\= ytxy => (LY =y " =f12»‘7(7/

My ty) =t X == MLy, ty))dX + Mty )by =0

boconnes = Mlus)dy+ L 0tyy) =

Substitution:
g = Uy o= X= (/:]
A = ¥du + udx Adx = ydv+vd,
d J 7
N = 2
? —y= exyz /
X
The DE % + P(x)y = f(x)y" is called Bernoulli’s equation.
- -nN
Substitution: U = 9./
L= -
Here | uzg," = Yy=y-u
aéy—-P S — 7
AY u- dyx

. d :
The equation & f(Ax + By + C) can be converted to a separable equation
X
using the substitution u = Ax + By + C.
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dy  3x+2y
dx  3x+2y+2

Example: Solve the given di Lerkntial by using an appropriate substitution.

(¥* +xy) dx+x*dy =0 l’w"w}%w
U(L ux = 6@‘—)0&:4-‘410(
Gyt rus)dy * /Yaﬁﬂudfx) = 0
WAx+ udy + xd u +ua€x

-@‘-

(e +2u)dlx +><%M O soperafle

L +

2

w'h%o -C*\q()&o./\ KJQMO\MDDS/'hOV\

umfz; = AH +’L,,t2 => /’A[un)f-BM
U=o =A==

.,-2 7737—-'12'_
L \ Vi
é{)(f' (/uz wfz MJOJX

ZJKZ *g% y -@//&AIMZI —/K/u[ |
% A(ZQ‘JLHT/)/ Lle)

/7(/ -z /51




7 7 74

Wt FE O = Dy

N



7—2 — 3//%,1?) 51 3/ /7‘%2) %)

Bw:M/// w/n:‘[ so U= /91-3) \57(

ly= - ’/S/’> Zz = ‘Eu"m :.2%—
PR ~Ul3 A 73 2 7 =4/
Zu % %,;42]» Lt -2[/*{-)
du ) 2
e /ALZ = e
4/ vJ'ﬁtTdL’ ]-P.éL
&&Q ff.,,z\,,j'_";?f
O/{_L(/M Ju ]
(2 U= - 4% +C 2
— S
U= -S-t— U=
ara U




Example: Solve the given initial-value problem.

y 3x + 2y
, -1)=-1
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