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Chapter 1: Introduction to Differential Equations

Chapter 1 Introduction to Differential Equations

1.1 Definition and Terminology

M Introduction
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- o FAO| e 72Nl Meolot So{SS DA

B A Definition
y — ¢(x) e eO.lJ’!
dy 0.1 dy
—=02xe¢"" =02xy, or —=0.2
= xy o xy (1)




Chapter 1: Introduction to Differential Equations

Definition 1.1 Differential Equation

(2 zZasts 9a4) > o224 (Differential Equation)

M Classification by Type

H4| (ODE; Ordinary differential equation)

(¥ +5y=e" "=y +6y=0 and x+y=2x+y)

ol wHA (

PDE; Partial differential equation)

sto| SE[Hpol| CHEt & 70 ojdte] BESH o HEIRSTE ZESe HEAY;
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(Continued)

(independent variables)2l 5%+ (dependent variables)
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Chapter 1: Introduction to Differential Equations

Il Notation
Leibniz notation: dy/dx, d*y/dx*,...,
Prime notation: »". »"....

Newton’s dot notation: s. 5....(A|Zk o] THE 0|2 ZE&H0| AFRE)




Chapter 1: Introduction to Differential Equations

M Classification by Order

2@ alol A5 (Order): ol22840l| £0 A= =H12A =gt A=

First
B! Siter

—— r—’%s
d’ d
5 +5(d_i} ~4y=¢"3 o moig way

Fx,3.5....y™)=0; - o|2ebmAlo| uis

d"y , -
o= /Gy ") =R (Normal form)
dy d’

D4 '
g=f(x,y) and ?=f(x,y,y); 17 /27 Aoj2etEael H38 (Normal form)




Chapter 1: Introduction to Differential Equations

M Classification by Linearity

Fx,y,¥,..,7")=021 3.3, .yPol tysi Mol HS 3 Msio|2urmial

n., n-1 3
a,,(x)d—im,,_, (x)
dx

dx n-1

=

dv
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x

L)

OpA

& ot 1 S

rr

BE 1 X4

18
—

Wi

Ase Sysse

d
—

A
N

1H /2A /134 d8 dolz2E4A 9 of:

3

d d
(y—x)dx+4xdy =0, y"-2y'+y=0, —);+3x—y—5y=er
dx dx
1A /27 /4 A 8|8 HolZ2LE 49 o:
b ives s xl:mlmea: mm ofy gﬁﬁ?m

coefficient depends on y
ey SRy 2 — 4 y ok

y : 2
- ikl _— + sin =0 + =0
-3y +2y=e, —3 > 2t y




Chapter 1: Introduction to Differential Equations

B Solution
Definition 1.2 Solution of an ODE

g P(x) & FoiZ o|2YHA| it O YHAZ gHEAFIE EF > i (Solution)

F(x.d(x),8'(x),....6"(x))=0 forall x in J

M Interval of Definition; &2 g9 Za$It Heolsle 72t 1, ofg] 0|22 5
el 77t (Interval of definition)
=X Tt (Interval of existence)
72 Tt (Interval of validity)

sfe| el (Domain of the solution)

W72t (a.b), B2t [a.b], == 2877 (a,.0)S0| & = U2,




Chapter 1: Introduction to Differential Equations

Example 1 Verification of a Solution
FO{T w7 PZ (—0,0) 0|l M o] 2HEA & S FHSY.
(@) dv/dx=xy"" y=x*/16

(b) ¥ -2y'+y=0; y=xc"

Solution

(b) =ed: ¥ =2y +y=(xe"+2")-2(xe" +e")+xe" =0 ¢« uin =Y

—_

Note) €12/ (a), (b)olA] ¥ =0= solution o|C}. 0| S X5l (trivial solution)2tn £E.




Chapter 1: Introduction to Differential Equations

M Solution Curve Y
Ao|2erE Aol 5 d(x) 2] =M > =M (Solution Curve) 14
Fol: gt d(x) 2 don o Px) o o7zt I= CE F US. 4 , . {
1 X
Example 2 Function vs. Solution 1
5o g9 (Domain): &7t Helsl= 99
el 7Z+ (Interval) : si7 Meojsle golo| SEAFE (a) Function y = 1/x, x #0
y
(ex) y=1/x (0'+y=02 &) 1
%! (Domain): x=02 X3t 2= H Tl
sl T2t (Interval): x=02 Z&s5ix @S BE 77 i ] —,
of: (_39_1)a (1/2a10)a (_0030)9 (O,CD) T

(b) Solution y = 1/x, (0, o)
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B Families of Solution

ol 2eHAl F(x,,))=0 of tjsto]
One parameter family of solution

2> G(x,y.¢)=0
D|—E—tc|,|‘§)il F(xay’y'a- - ,)’(n)) =0 0“ EH%'-O:‘
n-parameter family of solution

9 G(x,y',cl,cz,_..,c")=0

5 .
oy xp'—y=x"sinxe| sj= y=cx—xcosx

- silof JBE of3] el cof thstod A

c>0

g =)

c<0

- ¢c=0¢ Z29 &, & parameter & E&stX| Z= s > S8 (Particular Solution)




