Sfc"’\'o\/\ a-; @
Serarauc. 4\ fferenthal &.crua‘}‘l'OVIS

.

We can wr;-Lc Hus ¢$ua+-‘of\ as |

[}1") j,'(x\: ex®
We note Hut I+ 5 a Loest order non

eﬂ"“‘*“;°'\/ since  the coc%’cicn“" of ‘3‘(*)
JerehAf) e v >

~|(near

We scé Hoat we can ulf\'-l't Hoe c‘,- as’

..(I'I’)(z')-é- (}Qfl)'}'(z.) =0
and  that 4 s Q,‘.‘ 4he —FOIM

M)+ N(y) y(x)=0, —> (+)
with M (x) = - (1+%%) and N(g); ,2—1
We can Solue an e«'ua-kon of Hhe “‘“’”‘ (4}

": we  can 'Fno‘ 'f"wc'}\‘onS H(x) and HL(Z)
such  dHaagt:

H ()= M () and HL' (%) = "”3)



j.hdcecl/ W Has s 4he case we

hauv; :
H’,‘ (x) + HJ(;);‘M:O — (2)

We  pow  recall 4the chain rule From Ca‘cu‘vs X %
The dectvakive of +he corv'PoSl"'-\’on ‘F"} s
() (= £'(960) - 9'(x)

'he'e‘F""‘/ the: “oeeend Jerm Tn (’2.) 5

34; Ha (4 (x)) = Hy (y(x)- J‘(x))

Since g 1S a Aunehon o‘c L

'I'\C"‘e/ (2') carn be rewAadlen as’

& R % H, (1)) = o

or
e R
We ‘we  able o wdte M Jeb+ <ide of +he
Cq,uq-"{or\ as an exqc{’ dcr:va—k\/e. We now

;"+ejfa+¢ beth sides o_F +he 1‘1\/“"‘“"’\ P
J-JA—’-( (Bi(2)+ H&(‘})> - J‘o

oV lHi(")f Hz(\&):’-c




: The seolubion a("‘) o4 i (1) @
IS Bioen .’MFI.'Q'HJ 63:,

Hl<‘\+ Hz(‘})=(‘/ T U G € amg

real nomber,

GO'MZ back 4o our examplef
—-(l“f'xl){* (?—",;)3'(1\:0

we l/\aue <

N (%)= -('+?‘z> N(}):;z—l

H, ()= = y_ x>
(x) XX Hz(j);‘?_}

The o Selifon <

33’33 B R l

hadie © 0 0 R SRR T
the lechure .



Ex. Fad 5(::\ Frat seolves +he

eﬁuq“\'onf
4! (x)= 3+ Yx t+2
2(;—|)
We have :

E= ('3><2+‘fx+—z')+ 2(7—4) y'(*) =0

Tlms S a ,F;ys-" ,_._-,fdef‘ non-(]”ear qua-“m’i/

Since +4he coelflficient o‘ 31 lgpenJS on },
R‘\OWIA&

our method we have:
M@= = (Br't4K+2) |, N(y)= 2(9-1)
o EV S UIE -—xB-zxz—ZX Hary) = ﬂl'z‘}
The Soluton |5 :
By () + H;,lj):(l e L o
—F —28%-2x & e 2y =16

Hen(e/ +hc . / . » Pt
Saluben 1S wen  Twplia G
the cquaﬁon : 3 P ; ‘3'

¢ -2y-x’-2x*-2x = ¢

I") -"'VHS cqfse J w e

Ca Sol
2 olye, ; as

a »ﬁvnc‘HOf\ OF R S ,fo"owS’,



Lf-?j — x ¥y =0
yo 2% JH- 4 (- 2 %)

%

lg,:: a9 J 1P Pe et

e e i B B 4 G T

_E_’il Selve Fhe ,’n',-‘-ia‘ value Fvob]em(\vp):
{ gl(x) = 3x+yxt2

28]
QBN

The 3cnera‘ SO'“"H"" 1S
'37-23 - X?- 2%2—2x= e
We ?lua 4(0)=3 :

2

3-23)-0 —g-0=¢ il e e

v

=>

9729 - - 2%~ 2x= 3\

WC < ce ‘FYPM +he ql'.fec.‘Hon -f.'g_\a <a+ +he end
O( this ‘CC""‘“") +hat+ (c,3) belov\}_g 4= +Hhe

WP per bvanch O«F soluhon ¢ Thus (e can vse
e - eulial eaiien -

Y ()= | TNV EXRP+H2x+C




Gnd Flua (0,2) +heye:

3(\0) =1+ Jo +c¢
J

-:){E:—Z- — C=L‘

Hence,/ Jhe Par#’culqr solution Fhat passes
-Hnrouah (0,3) A
dme 1% JF el r2xty

2 g 2
Y =2y =x =2 ~-2x=3. B

or \\mrlidH} by

Ex: Had +he dowmain of +he solehion y(a)
+L\d"|' PQSSGS +kmuak (0‘3) 3

)= 1+ N\ x3e2x’+2x+Y

2 )t JxHxEyas (x-ri')
= 1+ Joe 1 2)

We rnote  Fhat 3{1(.) s no¥ Ae‘F\'ncJ ’be‘
oS T L S S G [2,02), as a

Can “User Cher dhe F?c‘l‘urc..



@

E_x_-‘ - Solve Ahe J\nf-'ﬂ'a\ value Prololcm:
él(ﬁq): j;££i§- / t;(o)"

—

l+373
We have
3
_l.téj— g,‘(‘*); CosX

ME) =-Gsx  N(3)= 138 = L+ 33°

=5 W)= S Ha(y)= \3"“ T 73
The solubon js:
Hi(x)+ Haly)= C/ oy
—Simx+ Yrlaly=c

U$m3 +he fv\f-"-ial c,onoﬁ-]-ion w e ob"‘m'n-‘

'S?no + 4 + ln“lf'c
= C-:i

F e Binn r¥rlny =L

——



See —+he "}ﬂ«ph. of solutions (a+' @
the sl nt {eeluva] Gihd rete Fhst +he
3°"‘"“""‘ +Haat FqSSeJ -quouah (0,4) | s above
4zo0, se we can yemove +he absslute

\/Q‘u( e 'f\ \y‘ -

RemavK Rk R ?ﬂc‘HCC/ wheneuer we quc-’

————

M(x) + N(y) 4! x)=0

we  can Sr_?ara*e- the wvariables @2:

M) tN(pdd -0
d X
N(3)dy . M)
dx

N('j) dj; 'M(x)dx/
and integrate both sides ac in Caleulus L
i o net Y‘cal\} ma-lrhema—l-iu“} correct o
spht gy bl e ?md—{ca( s e
Can do ‘H—/ Snce we end UP with  Fhe
Same answer ( but we must vemember

Hhe Y‘faorou_s e,xflana-l-itan ' ?asc 34»).
B e g0 L dn . §St =D

|‘\"323J:)$ Casx d A = 5(1‘3 + ’;a?—) da i S\CAS'X dx
¢
Omssjzfc => |v l‘a‘ = \3?; SiaX -t A




Ej ‘ Cﬁﬂs'lal—ef 'Hne ¢c|uq‘l"!°ﬂ @

dy -
et b
Tl 5. o ,(:IrsfF arder linear ¢c‘uq-‘—-'|on/
.l"‘ \S alse o Slfamb\e cqua-“on.:
\
B ok
(%
3 = & (2y+1)
=) S At
249t\

-—

Fnd  the jemcm!\ $°\“‘H°n us;w? +the +4wo
methods ue have so jJar: methed of mulﬂrl\-,;nj
fachors and method °€ $cf>aru+ion o b saridibhes,
Show +hat Lto\) 3(»_—} Hie same answer .



H’Dmoa enéoys equa"‘iaﬂs ' @

_E_)f . gf\:’ J(fx) -qu+' seolves Ghe
J:Hcran—%q\ e;‘uq-"\'onl

§'(x) = Krry ey’
.x-?.

—

This s a —Fsd+ order non—|inear eo‘ua‘]".o"'/
Since :
DL’) v!(,x) __13 5 1'7*_22
1S not o.(: +he ,(-‘orm q,,(fx.)),' 4+ a, () }.-_ j(x)/
Note Hhat 4 15 not separable:

s alieds
__,é_t,).'__-— L é'iz > no & SeFaraHe,-
K% xyt g A

We can wmaKe a chanjc c_(: \/ar:qUes

Let = 3 = FEwmhs

X
= dy _ e - af. i
d X d %A
e y
% 0_113’_;( ¥ s |+(%)+(%).- |+ 4+ v



Not . oo Sule 40
co S‘r;v‘; B gH’ Yo © Sec* &
_ (ae
let v=tan© = gd =
dy=Sec’e d & - ol

An lnomo eneods e uq‘Hon ;S e owve ‘“"Q',"
J 1

Con“"ﬂllﬁ o Yerm Y andfor .23& and 4 can
¥

'Dc SOWUJ ucmg ‘H'\e_ dﬂanae o,’_ \fﬁr:ducs

! g | Sk
X
_ﬁﬁ’."i@-: The velation between 3" and U" S
cbtaned pom YW= xvw(x) by differenkivhing

this  relahon,



EX: Bad yx) selador +o.-

3 )= RE 3y +4°
x?—
TWS 1S a ,F'\rs“" o(der V\onolineaf Cﬂua‘koﬂ ’

= = 1 3@')"(%\2,

u.&\r\'tcl'\ 1$ a L\d W\°3CV\C°“5 Qc‘ud“"‘OV\,
S TN

x
‘3_-:_’1’0"

We subsFitute

=2 }\: 7V‘+V

\ s 2
AV VU F 14 S0tV

2
< = 14 vy = (1+v)
=) Q\’U‘ Sods EL)_(_
(1+v)* A
S(HVY dv = g o%
*
ey . la Ixl¥ C
- |
= s PO [ |\ + &
[+ -

R ARy 4
= s b misC, - @ X+ .n \
where C s a"i’ ’Im(




*9AOQR UDAIS ST uonenba [BIIUSIJJIP Y] I0] SIAIND [eagayul
[e10A3s Jo syo[d yorjdwr pue pyaLy UONOAIIP ) guimoys ydeis
v Apmorduwr € uonnjos Ay} saULop dA0qe uonenba oy, =

D+xg+ Xx=4¢— £
D+x+mﬁmuxlmam
| ) =fi-
227 §C+N$M%T|NQ
5> Susn pue ‘sojqerrea suneredag xx
=X AP

[+, X 4p
co:m:co .aoc__coc Ho_zo 1S11) wEBo:& QE JA[OS 3

~~NA\\ \
NAANN
o e N

-

\ \ \\\...._.—..,- A
\
A\

. ﬂ:ﬁsmw .u\wm T .Commv.»#



e s S 1

NN

—

b+ %2 +u§ -1~
v+xm+ﬂxm+n»\\z+~na

:uLI) 001 a1enbs uo ‘udis aAne3ou Jo peaysul ‘udts aanisod
A omooao oM :oﬁ ‘c = (Q) st :o:_v:oo [enIul J1 jey) AON 3«

'-..l""' lllllllll '.'l |+ lllll +|". ll."'l"l'l.-'l

(30 ¢) m ona :o:GcoU renmuy 7 ordwexy




o e e S " N v P s N.-.I]l’(l\\\}/
— e — o W /
- S - /!.l\ -

e A \...\./ \\\/f

!
.I// \J.,/ /
5 e ¥ \ '!c/ —

\\/lj\./‘|l}l'c./
= LA\ \//\ \//\ AN

\\\, AL f ! A S
N\ // { i N
\_ N Ny g,

¥z,
7 o N, HEONA
—— ~— — ) i <
il o S ———_— T
e e e e e o e e Vo et g O et W o ety o e

"MO[3q UDAIS ST ‘uonenba enuaioyjip
SIY) JOJ (SMmgl) SOAIND [RISAUI [BIIAIS PUB PIJ UOTIIAIIP )
Jo sydei3 ay) yym Suope ‘(yoeq) uonnjos siyy jo ydeid oy

xuis= A+4u] < 1=(Q)L ,Ela
[+XUIS= A +AT] [=(0 XSO0k’
SNy, =
e e e e e e el — — e — — o — — = — — = — — = —

(z302) suonnjogs Jo ydein :¢ ojdwexy




