INTRODUCTION TO DIFFERENTIAL EQUATIONS :
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A SoLution To AN ODE 1S JUST A FUNCTIonw THHT SATISFIES

THE EQUATION | E.C.,

sowwnows : y= eX
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_ THE GRAPHS OF THE SoLUTIONS TO A DIFFERENTIAL EQUATION BRE

CALLED 1TS INTEGRAL CURVES,
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NoST oF THESE PROBLENS ARE EX msné:. ¥y DIFFICULT, WE ciLL
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AND RCTURLLY ARISE OFTEN IV APPLICATIONS,
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2. € LINEAR EQUATIoNS )

A IQI ORDER LINEBR ODE 15 ONE THAT CAN BE WRITTEN IN THE FORD
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vy *® SS“\’!C’!
Xy = -cos X ¢
. . tos X <
Y = ' x
To EWSURE yur)“l‘,
cosT , &
2 = yiw)= - w LS
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o
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TERNINAL VELOCITY

{ SEPARABLE EQUATONS )

A 1% onper seParngLE oDE

v THE FORN

15 ONE TAT CAN BE WRITTEN
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h(y) ;—5— = aﬂt)

or, In " DIFFERENTIAL FORN =

h:y)Jy = acx) clx

CVARABLES " SEPARATED ' on OPPOSITE SIDES of TWE EQUATION )

£.G.,
| dy ax‘y# d tax’+1)
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J axdet
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To SEE HOw SUCH EQUATIONS CAN BE SOLVED :
J
hey) S& = gexo

LET Hey) AwD Gex) BE ANTIDERIVATIVES FOR  heyy pwo §¢X).

oH d6
i hey) 7 Cgex)
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EQUATION BECONES

di dy _ d&
'Jde' x

Now) RECALL THE CHAIN RULE :

Hz=Hey) Ano y=yixl) =

H= Hiymxy)
d8 _ o dy
dx = dy dx

THUS, THE EQUATION SAYS
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£ owy) = 5 cuo

INTEGRATE BoTH SIDES wWiry PRESPECT To X :

Hey) = 6tx) 4C

NOMICE THAT THIS 15 EXARCTLY wHAT You wouvlD GET BY FORNALLY
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AS A PRACNCAL NATIER THIS 15 How THE EQUATIONS ARE
AcTuntly SoLVED. '




EXANPLES .
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S-—l—-':f)f = S ¢ #etrdx

Archan y= x+ 75'23 +C ¢InPLICIT SOLUTION )
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NOTE : 'E S 2 € 15 AN ARBITRARY NOWZERD CoNSTANT, HOWEVER,
TAXKING 4 =0 CIvES THE SoluTenN Y <=0 THAT WE ELINMNPTED

EARLIER,




