%Lf.l - Totroduction to Differential £quations
4

A Ji-_p{‘eren’ria«(_ ez,)/ua{-ion

(DE) is an e,zu.o.l;;on -im/olv.'ng,

an  UnkKnown fu.ncl—ion ond its derivatives. The

e_z_owd-iom ng contein X’H’ B" ,jn’ . ’j(n)
T:Sfico.,b(n, owr Joal is Jo Solve +he equation for

e qund-:on(s) B

I »
E.xi 23 = 3 - "Lohich fuxnd-'.on(s) 'g Ji)cferen-l-:a-les do ikself?

Solutions to +his DE include :j=e-x, but adso 3=0,

Yr2e”, Yo', . Tu guwat, | yece’, CeR

The complete Set of Solutions 4o a DE ("inc(uelttj any

a,rbd-rwa C.on.S‘I'M'I'S\) is called e jeneral Solution .




Definition: The ocdec of o DE is the order of

e k:akeﬂ- derivadive that appears .

Examples :

(a) ‘Ejll‘j = ordec 1

(b) i—157_+x3\—5=33 = ocrdec 2
X X

() \IS + Sin(xS) =1 = ordec 2
Ln MATH 138, we'll focus mamlj on DEs of ocder 1.

We'll \earn wethods For solving Two +ypes of DEs:

1. Sepou‘o.ble, DEs (nex-l- /eSSon.'>

2. Linear DEs, which have the 'Form

Al (x) 'j(n;* An-i(x) \j("") oo v A 3'+ Ao(x)}j = C(x)

|—n“' derivative of Y




E xamples :

(&3 'j”+ Sin(x)\j = x3 = [inear
(b) '5"5 = eX = non-Linear (due +o '5'3)

(¢) 'j’+ \Jz = Xt+2 = non-lmea.r (duLe to 32)

A\%—koﬁl« )f.‘nd:r\\j Solutions +o DEs can be had, ik
IASULauj ea53 to Ver'.fa whether a SFeC:][.‘c. ]Cunc-l—.'on 'S

a Solution oc rnot.

EX" TITs ':jz J Xz'*i a Solution o 'H'\Q, DE

— -

x 3

d x5

Solubion: et ComPu{-e— the left and r‘in‘ hand Sides,

, dy _ d 2 - VAN K -
LMS: ﬁ- E\Ix*i -/Z{x z(x D)

X3+)



Since LHS = RHS: Yes Ba}xn is a Sslution.

Direction Fields

Cai\le_n oo DE oF the form y,=3(><,j), we Can a.cjruo.uj
See Sro.?\'\;ca.[(‘t) what its solution curves will loo k. |i|<e,|.
Tihdeed, ot each point (x,jS, .j’=3(x,35 tells ws the

slope of the -I-anjeer Line +o U=)C(X) at  (x,y4).
Ex: Consider the DE 3'= ?
A+ each (x,j\, |ed's Plo{- a Small Jine with

slope HI= !

Cc|x
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