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Given %x={®) 3 x(e)= % . Find the sofution x(€).
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® Numerially: If te D.E w ndt analyticelly solvable
Euwler's Mcthod (the ntuibne af'araach)

Vet Field : It is a €eld of vecors that compicly dehes

o fimchen .
cxomple in 10 : [//z Jw
f— e ——
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Qustim: HKow s all of ths pdated fo sdiy DE/
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Exmpk modtlz’v /Jopu[ah'” afau)‘fh
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Godd : Build o mathemadical Framewerk for the intulion.
$o & tr..... 4 tony

— ¢ 4 — hort
T e
Xy % x(ta) X (k) : exact solubion , %, : approx.

Alwﬂhm: Given, Xn - how <o find Xm(?

Ao = Xy + Pb«h aé yechon (@9(,\)
Il

At.'("('xn)
o Fulerts Method © %, = %4 Pt £ix)

’)‘(’z-(:{’X) ) X[o): Xo

Skp by skp:
- ”) 'X,l = %o 4 At— ‘€(’X<>)
(2) ')C& = 9(( 4 & 'C"XO

(n) fxn.; X, + Bt £(Xa.)
(¥ X, - X, + Dt £ (%,)
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Eler's Method (the mathemahonl affroack)

0 I T S A daee - -
x= 4(x) , x(o):=x = :H: '¢—> - ¢
| X ot oL
to=do + BBt
/ke} ingrtdiwt'
v for Eder's Mebiod

X (“',.,): ‘% 'X(to‘t‘bfgt“ ’X‘d‘n) x[[), {;"
x () K= 2¢

xH=t :
& g
‘o
9?(‘&): f('x)
L prsh

(@t, b+ DY) - X&) = £(x)
oc
“ﬂﬂ - % = P(‘xn) N Xoer = ’)(,\*@
At \
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Modibed Euler Melhod.
braf skp Moy = Xp + DEF(K,)
Feod skip: ) myy = % + 4 [E0G) 4 £0R,0) BE

Ruwnge- Kuttee Mcdhod :
,)(Ml = 0('\ )= —é— (k' + Zkz"l' ZKS +kn‘)

where k.= €(x) bt
ke = €%+ _g_-z.) At

kl.{ < 'F('xh-rk‘!,) BL
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E rror i approxim cham

— opproimoked solulew fin the

E,i= [ x(ba) - mertasd medod
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