Sepavable De ¢ @

Solng DEs combines algebra with ant &i ffererhation ('1n+q3ruﬁan’)
and i-deed cortains the laber as we have alrrady seen as a - o'a'\‘
case. [N the pre~tedrnology days we had to use books lishn *
thousards of types of funcHons thatsomeone had Frgured om—g how
4o Intkegrabe over centuries, Similady there are hundreds of Rivds

of OEs Thed hauevvoved useful 15 mathematt cal and pl/\\;sta«l
app!i cations,

I%‘i%. 1m?3f"‘mn’l' to leem a J(%m basic "rcc\(pes” for solving
relabvely simple DES to talze the myscteny ot of houas they
are ﬁuhd and beause Moy very UJcFu\ orPPhcq’rlo.n_r invalve

Hhem.
Focr ‘qus\‘dv‘der DESs,

{[»42 Seédmb\e PES ) ave only one skep from artidi@erentiation,
(5] near DES | are adfew sleps away from arhdi Jerenttation,

16| eack pes ek | NO | ot sousepul , of marginal wteres,
foudnes on ~multivanable calc (Oo*'avvetﬁ’qxﬂsr'l-a,

examg‘e L g algebre with d/int
XH-—=X+! __ 2

p— K B @’—‘4_\)1

we will study two rtdpes.

d /= 6<—\ O (0 Q)
d/Y )= X —=
M(X"‘" CX—(—G‘?‘ A S
1\ H ] now
' img le 9 mable
e quonent uoveced S
fi\sg ]L-Eag»: ‘0;‘;/103? < (alge bre) how fo go b ade 7
‘L u~5ub
L S 2 (k) Tax
)= qu \ -~
YA A X
SHuhon recipes undo 4‘
*‘hl‘s D’\'D(\h byﬂ/e\o\ P‘&Eal‘lns
oo g8 Doce i
o e saln Swmtae VE algebra .
explans !



[Aq Separade DEs ©

dy _ When this BES fmcnen " separtkes" (factors
& - g(\(\\b < into a Prud,u& f@ohgﬂ& Ahe Se\pord(-e
vanables alone, we can 1‘sepqra\—e " the

vanades m the DE !

dY_ q6hly) = 96 Uheve hip) = L

T D e quivdlent but rghrexpression move 1t

cmcel 4 ‘ LB
1%{ = 3 X Sepdy S5 9Y gy = 900 g o
ax T Se) Jogm— o 9K )
bot\h s'ides o eun d
vanables are "se?am\ed“; Jydy = 9 (x) X

anttdenvahes TJWH+C = G+ Cz
T = &6+ =G
= C on\

I FHetn

[rghtsdn ] [TO=G6+C]  meders

bfP%§‘l?\t7 léofalrey .\)\j MVQ(“HBS func.\-l;yh e

W Y= I (66 )

CHECK « uge [M?lﬁé\-\— ) ﬂé’ﬁﬁhq\wm .
d 7w = & (Ge+e)

jl[‘&%%: G\(x)
RIS %: 96

LN d(9)




éeyamble DE¢ ©
exaﬂ@ {_2_: ’\ \ d\rechaqfeld
Yo

\ lagk class
ulh b
d¥> ‘Co'\x\ sudes

- dX é-e dv@g’even‘\ﬂ‘n numcn)\'or'

Q\:{’ must e
B4
dﬁ- S Sg 7&& =-( x%dx power rule
- oo () e T
= - Al
id
4= >l< C gset G=-C
ALyl =- =C (;\m‘p\er
\Vex \~ ‘ K
\M\?\ i X 3 ﬂ&%i“”"ﬂ)
{solal - A= - = Cx—)
s\q\e&d H C . -
co_ X
aghié-sol L J
“O$TP“9£S
nal & 1N
irz'rﬁa\ Cof)o\\‘l’lof).' 9([’) =7 or XZI;B':Q wb« (n " e
‘a\\«g "
ba ksub ¢ A4+l =C 4———'3 Qc\m—eSSlm otving C.
< - 7
b c= 3/, €roerlastslep] cg&\-

packsub « Je X = 2% NIE
2y | 3%x-2 X =3
E Sx-\ | B2 X7

showg vert asymp,
at X=2%3

NOTE . “m\sg\f\g 501'7‘( y=0 hu‘\' 'n This ﬁm‘\l\.j !
‘ \
Alvision by 3% m@*s vesrof deviuation fiom allowing y=o.



SQEPG\Q]Q DE s @
g mn
Shipe

e{amﬁe : ﬁf\f_rdno%m(\ / nc
(nCvedi<s
¥ i
RTINS 17
: 2 ‘
\L | 420 4 (\nifng)
\d-::o ob\/ (OS soln *
(X— AL S)
J_,_._—-sz?‘ﬁdvﬁ oy PHS
sepawle ! ay _ 2 aY
"
{
m\egnle Sg‘llzdy = ZSO\X
B_ﬁ = 22X+ C,
% =C
gz= L (G =X+ o
5 = > rename conshn}t Cstm?]er)

—— -
— [y = )<+C] (mplicik seln X+ C 20 - X2 =C anly

[y =(x+c)? | evplighsela [BUT x=-C| AND
P 1 "= O fur
Y y=-C (5 \verlex 0f\oavabob gxé__fic

Irfthal condthon offy-anis
ym=4 or x=l,y=94 + o need to go backwads
alh=\} C _ SalVing for C *Frw'\ end vesutt
o= 21 =4 —|y=(x+D T o x=-
0o frrx&-| W

NOTE: :S:[Y\‘ﬂ\ = (ZUL/Z NO X (
L bU I\ N \
THY\‘J) = 3(7 NO Y \ g th sk se\Da,_qu\



@ Sgpqrqlo‘e DEs
QXGMEQ (prooensnd belmwar?

dY _ p
priala
go\y =(ledx
g -~
/;xlhﬂq;*" C Maﬁe does hotinsert abs valee
G L 4 \ stgns because  (NED s CU"‘?P(EX——-
i l/ \m?l\c\3r soly N\aP\c Corvect over cumlo\ex numbers !
(ti (so\ale y ¢ - N
‘,h(fjl _ WX'\’C\ \\ C\ ey
e ' =€ —e e (rules o-[:ex\w;enﬁ)
{ ! v x>
Yl y= A oo Gf =&, B:iQQ
XY y cannct-eqyual O B G veo‘cﬁne @nstant (slmi}\cra
unkil Ahis \7°MJ"‘ buk also now inckdes C=0 soln
Y=0 while no rexl valve of C)

ylelds (g “M\SSlvss soln Y

M genera\ soln
Y=y = Ceo = (‘_(tms\m\"s inthalvalee at X’—'0>

sely of WP with y)=Yo

el o
| Y= Y€
B%?menh&\ bel/m\zior very \n'\(z)r"un‘l"




HQ[ Sqnmb\e DEs @

qwge B EL e, sso
G =53, Y9 =l_—($/g)t’7'
\L \/er\‘h‘ul slope o these y valees
SF 2-5) %5(( A-Z70 b (sepavtle Qinlyak)
Y35y =ax— %X+ C
@3, 59 — 4X “\")(7 — EL (\MF\\C:\)' SO]H‘HOhv

N —

\np l\ci“\Ylak This ﬁmd\'onjm see sohon wnes,

s |

Final Remark_ g Some RIS Sunchions must be fadto

di=ye™’ =yl 7)€

wed F1esT!

o= xyryx7! =bad (v20
XDy =0
oF even Save first for %%( :
XZOLB/: |\~ %2 +yJZ—x?92 = (=) (1 +yt)
AX -~
(A= 2

L
A~ Xy
M X2 )




{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

