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Differential equation (DE)

Definition:

dy u  0u
— + S5y =e" —+—==0
dx il 0x ady

Classification of DE

1. Classification by type

d*y dy % — _@

+6y=0 =
a2 dx ady 0x

Classification of DE

3. Classification by linearity

y d”_]y
CI”(_X) F + ar.'—](x) dx”_l

n

dy
+ -+ a1 (x) E + ap(x)y = g(x)

ap(x)y"™ + ap ()Y + -+ a(x)y + agx)y — g(x) =0
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Forms of a First-Order ODE
1. Normal form
dm — v,y YD)
dx" AR :
2. Differential form
M(x, y)dx + N(x, y)dy = 0.
Solutions of ODEs
» Solution forms (explicit & implicit solutions)
y = () Glx. ) =0
dy 172 I dy X
dx Y y 16 X dx y y
Solutions of ODEs
» Families of Solutions (one or n parameter solutions)
F(xﬂy’yr)zo F(x'}y’yrﬁ“‘ﬂy(”))zo
G(x,y,¢c)=0 G(x,y,c1, ¢, .., c,) =0

d
dx ’
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Solutions of ODEs

> Solutions types
1. Particular Solutions

2

xy' —y=x"sinx Yy =X — XCOSX

2. Singular Solutions

dy

e

Solutions of ODEs

> Solutions types

3. Piecewise-Defined Solution

xy' —4y=0 = y = cx

y y
c 1 c =1,
—_— x=0 _x4 Yy <0
X X y:
c=-1  ¢=-1.
_— x<0

System of ODEs

dx ,

— =ftxy)
dt

dy ( |
—_— = O I.F_| X,V
dt S

Solutions are
x = (1)
y = (1)
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Determine whether the equation is linear or nonlinear
(1 —x)y" — 4xy"+ 5y = cos x

d*u  du
—2+—+u=cos(r+u)
dr dr

Verify that the indicated function is an explicit solution of the given
differential equation

2yr 1 y = O; y = e—x/2
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Verify that the piecewise-defined function

_ —x%, x<0
Y ¥, x=0

is a solution of the differential equation xy’ — 2y = 0

handasti.com




