% 5.1 = Tuntroduction +o Diffecential £quations
Y

A Ji-ﬁuenhai ezl)/ua{-ion (DE) is an e,zu.o.l;;on im/olv.'ng,

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

>

e_z_qa-l-iow Ma,a contain X, 5, B’ , 'j", e, H .

T:Scho,,b(n, owr Joal is +o Solve +he egquation for

the qund-:on(s) ’3

Definition: The ocdec of o DE is the order of

e k:akeﬂ- derivodive +that appears .

Q :jl =X s a Dk/ 07[ order 1.

e
L_ " which qu.ncJ-:on(s) ‘3 c‘i-‘:(ere.r\{-:cde.s o %?

)

This DE st \/e::j {.q-}e_re_sh:\j . We can Solve (}

us\“rzj inJ'e.er/'io n:

:j/:X —_'_"> j:fXOIX’: XE_,_C




-

Ex CJ"\ = L\S is a more interesitaqg DE of order 1.
i 3

K " Lohich function(s Y diffecentiates o H-.Self?"

Solu_-}-;on,s Jo -H\is DE incluc’¢ :j=e‘x; Lu.-)t ol so j’O,

In jeneral, :3=Ce,", CeR

‘j=&e", :\J”T\’Cx, .

TL\& COMF,e/'e Set O/C‘ Solutions 4+ a DE (ﬁnc(uolitj ang

a,rl:d-rwa c_ons{-a.n#s) is called e jeneral Solution .

Thn owc e_xa.mrles, we re7ter Jo dhe jeneral. Solutions

3-§+C_, CeR and Y=Ce™, CeR

-Fam.'/ieJ o[ Solutions (Sl'nc.a each

7

oS one- parameter

involves exa,d—l& oné wbi(—ro.r\j COAS+Q”+.>

More examples of first order DEs:

d—H: 2, d_‘\jzx ) '+22 :Cx
Y VRN I R

(A\re.o.d:\ much harder 1o “see” solutions...)



We'll Learn how 4o solve all of +he above

examples in MATH I8, First+ order DEs will be

our )CocU-S, bu ¥ Uou‘“ leorn hoew o Solve more

complicated DEs in later cowcses:

AE | CHE |CIVE | ENVE | GEOE |MGTE | ME | MTE

IVE 222l ENVE 223| GEOE 223 | msc) 27) | ME 203 | MTE 202
AE 23 |(MATH a18| C E || e 205 | Mre 202

A\#—kmﬂl« find:r\\j Solubions 4o DEs caw be hard| ks

lASuauj ea53 o Ve_rifs whether a Spec:]['.'c. ]Cunc.-l--‘on s

a Solution oc not.

Ex: TIs ’:j-‘- sz’fi a Solution o 'H’\G_ DE
dy

—

X 2
x3'

olubion: lets compute the left and cight hand Sides.
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