—

/\-OF(C. q - —
Variaton ok Vmameki&




Ta g topic we will oive oanother
me Yhod Ao Bl o Po\r‘\‘\’(_u\o\r 5o luon
’\'o o~ \((\eu\r ZY\C)\ ofder ODE

’ﬂ\'\s e thod  wil\ wock 1n g1 fuations

RIM'\AL(X Coe Q‘Q‘\'CRCY\*Q O\ofS\(\*

W\f\ele, vnoe
luNon +o

S\}b\/\ ns ‘R‘{f\x\(\ﬁ o~ Fm(HLu\O\r Se

Eﬁ“—\— t’) = ‘\’(M\(ﬁ)
It Ve able T solue

wWwhidh We Wev Y\
cue Q‘F(\'CQQI\'}S—

widh Un dereamia e
Work when

T\“e YY\C'\’\'\\)T)\ \N{\\ ('A\Qﬂ

one V\ms NoON- c,ovw\au\\ Co€ {:hcfensrs,



g\’@?Me we Waue
3“’\" Q\(x)\il+ o(X)Eﬁ’ ‘o(x> <

wWhere CA\(X\; Qo(?c))\o(ﬁ) N
o Somc i adeaval .

Svppere We
\’\WV\M colufions 9, andk Ye
3(5 "V\\L \l\éw\cgev\eods Q\AJac\io/\

TheX 5 st ume and Y, SoWE

\3“ X o\\kx\\ﬁ' + a(WY =0,

- = 7 See

There 15 7 Yreorem thed  saYS et A8 | end
CA the Wro }(' of
‘\'\(\ R +\'\C§e
Nedes

Wil TR
\5\ \02. \ / \
r | = \j\\ﬁz'\jz\ﬁ\ J{\\)
-
Proot-

\’\l(‘ﬁ\)\QJ - \ \5\’ 9,
VwWill boe non - 2tio 00 T .



| ek

\A?: \Il\ﬁ\'\—\lz-\ﬁl'

whese Yy @A

o e e Yamnined \\rJ “
Mo (L p

(u\a\ Vo ‘\\/\Ci‘V 15\33\0(7‘\‘

Y, ,
Wy 0,60

SQ\UHOl\
Noke thet Fis  implies Fhet

f Ry
\Aéc \[\‘ﬁ\’\’\l‘\ﬁ\ e

now
dy co\\CU\“'H‘ms'

cec clc e, A



"_ J )
o= Vit ¥ VACE VT V2,

Pldfg%((\j g N 3"& Q((X\\j(+ a,,b«)g:\o(x)

We whl\ need

COTTRE I RN (@it L)
X QO(X\ (V\V)\‘\\{z\jz\ = b {X)

wWhich  hecomes

/
(s s (gt s O
O

TO SD\\)Q \’\/\e 0\\&»0\]2, S\[S'\'QN\) Co\\(u\o\—\-e



\5’\*®_ V)\"“@) b 50‘\'

(V9w 495980 ) - (\l(%i\bl*vz’ﬂz'm)

= —y,b(x)
Tlf\(q ?){\Ics
W (9,9 979,) = 9y R0
—_———
—\N(\O‘)\ﬂ?—): "(\3\\31{_ \5\/%;3
S, .
Y- Yo (<)
oy T
\l\((\ﬂ\)\ﬂz)
Similacly, 93%O - 9, % @) wolld give
/ [ / [ 1
(\[\ WY t Va %z_‘ﬂz/) - (\/\ 9\ \52* Vkaj?f\&‘L)
= - Y, by (%)

Thys,
v/ (49— 9 Y2
2 T
w(9,,42)

\ = -4y by (<)



Thos,
—\51'\0( \ -
_ S N\,T(/_X_—Ax an VZ:S I\ W(x) Ix
) WY

CM\G\

\5Q: \I\\A\—\' \llﬂz

L ————

——

Suamary !

Le M\(x\,ap(x\)\s()ﬂ he Co/\H/\UO&JS an L.

Le‘r \5\)\'3,_ Lve \(f\zo\(\&« i(\cxe\OC(/\o\er\'\'
O\HOA

‘he hWomogene uus ey ™

{o\u'\w'ot\é Av
) Y+ 0, (xVy=0.

]
v A o, (
$o\u*\'0/\

Thea & \>U\c—\—iL
W' o )Y
6 g wen YY
\59:’ \I\\ﬁ\)( V2B

where \
._\57_‘\0(7( &X QI\C}\ VL:S\A\'\)(X) A)(

N, = _cr
W (1 )%2) W (41542)

o
(=)

u\(/\(

/—\— a,(\(\\j: \




E}__l \_.C,’\"S So\\’@_
9"~ Hy'+Hy = (xx\)e

X

\JS;A_‘j \fo\r'w‘Hon Ofc ?O\ro\me-\-€@~

S-\\’CQ \; To So\\-’@. ‘\'\r\t'_ \I\DN\°96neod§ Qe\_uo\'\v\m
we Wave -\-\\e

\5“"\’\\5'1—&‘3 =0
C,\r\CACO\C\'Q(‘:S Ne ec,\,\w\)\\'on
*-Uc+4=0

(r-2)(c-2) =V

SO *\!\Q \r\ow\'oo‘)evxe.oqq So\\l\‘;of\ \ S
2K X
= C = -
W= ¥l
Y2

1

Hen of po o~ma§€m

we Vsc V AL

Sdep 2- Now
RS a 2
Wit W, © and Y = XE&
2% XGZX

x

2X 2
e 4+ 1LXE

\We Wwaveé e
\I\\(\él)\ﬂz\: \ 262)(



LR A S Zx) » zxezxe’zx
= € e +2x¢
4 X
= é{x+ 27<<’:m-’ lxe
4 x
= C
2%
Thus, 5 b6 A _Xe’zx. (wx\) e o
_ o\ T 22— x = =
Vi —S W(‘ﬁ\)‘iz) c
)C‘)> 3(2
= (=757
Otr\c\ o
Y, - b 0x) e - (x¥VNe  4x
Vo= : dx =\ ~ C‘-lx
v W(Y15Y2)
2
= &(x—\—\) dx = %’ x X
Co,
= a1 \’Z\jz,
\j? \!\\Al X .



\\J'\\W.OA
So

Yhe general

© Thos

Y

Stee

2X
/ ('[:9 = (X‘\'\)C
=yt
N
VS

2R
3 KQ\
Y=Yt Y

,.k. e
.\—
Q




LX.'_ Leds Solve
95w = Yoo ()

S\-E»P\ F“rs\— W e ?a\de '\’\r\e, knmtﬁge_v\eods

9 xy =0 which INS

C%(da\"°
C,\Auxro\o-\{(\g\'\c, ee\.uo\)ﬂ on
rx 1 =0
—_ _pxlomHty | 23 =2

rAQ\
= iSj\ = —
-0t \-x

ﬂ\\lsl \’\'\Q_ \‘\omoqeaeoqs cjeng(,\\ SQ\UHO/\ (§

0-X

W, = <o fi Cos(\ )+ e sin(Vex)

= C, Cos(x) + Cy sin (R
- — _ !

9, Ye

—

—

5x‘eﬁ’ 2 NO\I\) we \NSe \/CA\:\(‘A%Q(\ a'c
with Y= CoS(X)) M, = s n(x).

?mo\w\ekrg



\I\Se, W\ ave
CQS(X\ G\A(K)
W(\O\)‘j"); - sin (N tos ()

= (os
= |\
Thus,
v, = S :‘5;‘\0(70 AY:S —Sif\(x\‘—\a:\(ﬂ e
W(¥,,Y2) ‘
2 d _
= S-_’_/S\c\ O) i = S (_———/———COS ()~ 1) dx
C0s (%) Cos (x)
- SCQS(XS A)\—SSec(x\ dx
= sxn(x\—-\n\secmum(x\\
o ) tanle)
\0[7( S (X\ N
\[, = L—AXZSC’Q e d <
\N(‘j\)\j'),) \
S



Thos,
\5?: \[\\5\+\[l\51
— [S(A(X\“\l\\ Sec(x)+t -\w\(x\\] ¢ Los(x)

_ cos(x) sia (%)

\n \ gec(x) ¥ Yaa (%) \

— CQS(K\ ’
9Ton -\'o
S'\‘{ S /V\f\e- cf)C/\C/o\\ So\ 2y
: \S A\hos
\5" ¥ Y = Y an(>)
“ = Wi Ve

al(x) — (oS (%) \r\\CQC(ﬂ)-r\-a(\(x\\
— c\~cbs(x\ 4 ¢, SO

—






We"‘”“"’- Le'\- T  be aa ndecvel. Let
CA((X\ CM\J\ O\-L(X) \oe (of\)n'(\uums (1)) I
Lekx Y, and Yz he \(/\eo\r(g, indepet/\de.ﬁ

(o \oBons 1o Eﬁ”r)— a((x\j'_\_aLLx):o,
/\_»\C(\ W(‘J\)“ﬂﬂ(x\‘—‘r"O 'F'D/ any < \A i

M-: Le_‘c Y\ and Mg Ve \C(\co\((-j
o { [ ( ) -0.
aOdepe nrdent g, \ohond r vy ~ a\(x)\j + 0000 Y

Suppose ok We lave Ko o
W(\i\)%&\(xo\ =0.

The,\ ( V}l(Xe\ sz%) )

N w'\‘\'\'\

g () 92 (xe)

Woold not W€ averhve. !
o No
Thos ‘here Vou\d e xS Y

\pn bk 2209 where

(‘ﬁ\(x.\ ‘JJX»))(:): (Z)

g () 92 (xe)

(_o,\g)(k/\')f.s C”CL

Thos, we woo Cﬂﬁ+



=)

C( \0\(?(0\ ‘\" Cz\ﬁ)_(xo\ a— O

C /

(Y (k) + €92 (%) =0 < 2\

De%‘m’_ e P\N\&\'\'of\ &(XX':C‘\L(X)J;CL\QZ(J‘}.
we weuld h Ve Flhab

Thea Yy linearity
£(x) would Selve xﬁ"+ o, (%) y)’Jc Golx) Y =0

Also, y(x)=0 and g/ (%0) = © \aj}

e SYysem obove.
Bukr the Zero funcMo
y's o (o) gk 6 (R1Y = 0, \j'k*a\= 0,4(x=3=0-
20 (o fynckion ©n =+ by the
S cecond or 0&C

N 0\\80 gusnrs HCS



