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Example : Scetch direckion feld of
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Separakion _of \ariables
Works for ”Firsli -order differential e;oqé.'oo

of forr

y'= Floy) = 9Lk
~ where ﬁg‘v‘:— had side s a froducl“ of
P\mc':ion dq?enol(nj onlj on x and a
function depeqd,.'fﬁ ooly o7 y
1Jeqt : Sepqméo Jarcables and Ereat
dy/dx as a \“Fraclw'on.‘, Put all

3-Je,>em€é‘qce on one side and all > -dependence
on Other side. “Then ;nbtjme? |

Example ¢ Solve ibial valoe quem

4 ey y(o) = 3



Solve for { efponen(*iqée
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Qerqqu An Q;cplc’c;l: solubion is ene bhat
can be erpressed as a Funcbion of the

mdePQqJen‘: variable, 9= j(z). An S_EES,_[-.
solubion is one where such « formulq doec

not exist . e.9. 9 -

i€




lnibal Jalve

-

"
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wt.:\ does separabion o Jasables work ¢
1:1 301@’“' 3" ;F "3, = 3(>¢)lv{3) then

My
L Yy =960 > L b)dx=qlx)dx
hiy) ) ) dx = 9(x)

J h.(ﬁ) §eI = S 36 o>

If— 9 J(x) olenolres solubion , dy = J:l dx=yldx

Ytelcls r ;,{?a)dj Ij[x)dx

- Rerark ¢ TIn Fn‘nc.'Fle worls for qre,:bm,a_

ch‘:{ons 3(:) > "'(J‘) but .‘nEegrals oy
be difficult bo Solve . Moy also be
difficult or imPoSsiUe b okbun e,»;Ph'c:l-

solutron y= j(x)



Cl’Mﬁg of— Uariables

‘Works For diff. eqoations of {ore
b -y - f(2)

Jdea define new de?enak@vf Janable

(70/ rewnke ev«.hon " se?qrable forrv
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> A= exde
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- Subskibote ¢
2+ xd® = £(=
dx



Erwple
Find qeneral solubion y=y(e

v-;'bo fist- order Jiff. 2104("‘0"’
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E,'rSE-OrJer [\‘ J

Etp)a"bn of the »)Corn
/
Y = 46‘)‘3
Ca."!l l:neq,r) '.,Q,..,oagnem,_s J:FF'
Q‘z/ddéwn
fv)ql’-og cF Hn 'For.-q
‘J = a(x)'] + b(x)

called linear, m'vomolneoos d FF.
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Rernarlc ¢ Piah"-‘vqncl side musk depend

only (.nequa on 4GB, Okherwise ezuqhoo
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S_qulf“{onx. to quggneoos gzoqlﬂ'on.:

Can be solved explicitly
16!@@_ s Use S!qua\e;on af uqr{q].ks.

dy = q(u)j <> J_g = ala)dx
dx J

-a> J%‘!= fa(x)dx

Deﬁn_é‘?.; Rx) = I‘a(x)dx

= In-'.]’ e qlx) + C

=> "Jl ‘-‘- ecen(’O
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q= DeR(x) '= Dejﬁ(!)olx

This s c\.'eneral Solution  for
qrb'.émrj rfqnc ton JQ(X)




E)(m'vyle - SO l‘ae :n: Ha.' d‘q’ue ProL'em
dY = cosh
;_x co.S/u)'J 5 Y G{)f— 2

d,’ - CGS(X)J! = ]%j =-(CDS (x)olx
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= Enljl = sinf) + C
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j(z)-Z < 2=0De¢ Q(§)=De‘
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qul':cdqr solubion is
y(x) = Ze.’em(x)
sin()~ 1

= 2¢€



