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CLO\F_ | Bouwda\r\/' Value Problems

- Geweya| BVPs.

Y'=Fx,y.yy . a<xz<h
with Y@=, Yb)=B
ex) Y'= 2yy < X <2
with yan=-) Yy =-1/2

Anelytic sohetion
#

Y= (y*)
> Y= Y+C =Y (Yo=-1)
1oody
R
= - —‘7 = x+C  (Y@==1/2)
= yixy = - ‘7
- |inear BVPs

V' = POOY +300)Y +rx) ., A4 X4)b
with Y=o , Y= 8

ex> Y'=-7, 04X <T/2
with  Yoy=o0 . Y(t/2)=|

= YY) = Acosx + Bsinx
> Y(X) = Snx




Sec 11.1. The |inear Shou-\—ivg Method

Y/ = POOY '+ 400 + rix)

. Eﬂuivalewir Sys-}em of  ODBs (IVPs)
b

I

POOY + 0 Y, + ki),
Yoy=a , Yi(a)=0

2= POV + 90 Y.

Yow=0 . Y=\

B — Vi
x) = V(%) — Yo (XD
e oot Y2 (b) g

"BVP —  IWPs —>  ANumerical methods
(Buler , RK4)

exy Y'=4Y-4Xx, 02x<) ., Y®=0, Yw=2,

h=1/2
Qe
P S ,
L s Y= 4)-4x , V=0, Yid=0
Yy = 4Y. . Yat)=0 ., Y.(o)= )
one , ,
fv:‘gw i U = U o i Vi= Va e
U, = 4U, -4X Vo = 4V)

W =0, U0)=D Vi0)=0 , Vva(0)=)



F’"\e:; W =W.o+hUse = 0+h-0=0
Uz = Usio + h(4Uio-4X) =0+h-0=0
b Uia= Wa+hUs, =0
Us,a = Ua. ‘\‘h(é\'um—q'xl\) = -

Vin= VieethVae = 0+ (0.5)-] = 0.F
V;\.,l = VJ.,D + L\(4Vl,o) = |

L> VI,:L = V|,| _t— h.v:.,] = l
Via= Vo, +h&w,) =2

ﬁ_Y|(|)
5 = Y, (0. L2 Y (.
> Y Yi(0o.5) + V-0 Ya(0.%)
~ W + lQI—El'lVLl
= 0 4+ 1" 0O (0.5) = |
= Ywr=0 , Y(o.5)a | y(n =2
y\
T y YOO ¢ exoct

WX) Opprox .




Sec 11.2. The S‘\ou-\-ihg Me'\'L\OCl dor  Nowlineow

Problems
v = F(x.y.yy . 0<x<b
Y(O) = ot Y(by= 8
|2
yl((k)='t(s

BvP — IVP’
Let Yy (x.®) be -ﬂxe SO\IA‘HOV\ o 1he IVP .

(Y=« , yroo=1)
let  Wi(£) = Y(xi.4) HFrom o  numerical methed

600&\ : FTV\QI tp S\ACL\ "H\O\'t W (tg) = 2

exy Y'=Yy* ., 0<£Xx 22| Yioy=p0 , Yh=2
h=1/2.
4o‘<‘§d
?\v"\ﬂs*"-"‘ ,
= t‘ u' = U2
U = U

U(®=D0 , U.(0)= t’

9’\; u':l = UI,o +hMJ.§ = ‘th
u:.,| - uz.o T \’I M?;o = -t
Ly U2 = Ui Thu;.‘[ = D—"L%

Mz.1=u1.(+h|/(|:.". = h%'{:l‘\'_t
= YO =2 2 Wa=2th =1t (t=2)

= Ye=0 , YomHnxU.=|, YO=2



