SRy OeRE o FEREHELH i And Technology, UMM

UNA -V

Bowmn:'? yBLUE PROBLEM (N ORDINARY

AND | PRRTRL | ﬁ:ﬁﬁﬂliﬂt__ . € GUATION

i

Fanile Ww;; Y e
Rpos. b %
2 Sl Wy
y by e I
"hi.r"'?' =
3n bﬂ .Hkrl.ﬁ;&*l
hl—-
whant | yi h-2

sy oy wil b
_Egm_\aﬂm =yt =0, i

Numerical Methods-MA6459 Page 1



SRy OeRE o FEREHELH i And Technology, UMM

. g
‘jk-i = arj* +ldk+| h ‘Hkﬁ.h Y

%-T r&ljk""qlul _ hujl = h‘l’ck ;
U lﬁk{““]&) %\.J-‘k-u = KX

‘ik-l- 4. bb2H 'jk-k ‘_}H = 006257 %),

k_'."l}
g- 300254,y = 006E T,

_ alohsy AT o-o1%b —( .

k",‘;'l |
lj s 3-Dhﬁ-ﬁ lﬁﬁ.‘l"tjgtarbﬁ?-ﬁ'xﬂ‘_
1

! 1 "
g .
g~ 063 Yy = O 0Rs

\j:—g.oﬁnﬁ ng =0 04t9 _‘é)

Jelue @:ﬂ'ﬁ-‘@

Y r-008%U] 5 Y, o005ty Y, = ~0-0Fs)
1

Numerical Methods-MA6459

Page 2



SRy OeRE o FEREHELH i And Technology, UMM

Swp v
W) 4 cgual  palt .
Soln -

Gven  y'—bhy 0= 2

lj'l-t-i* I\ju-‘ Lj‘“"
s

<5

g

Y = Bt

puk =1
';I.o_"'l:’l'}ﬁ%#

L ,*e___.; :

-

Numerical Methods-MA6459

4 bﬂtjh.t[b =

(4 e B

ARG L
ol B |
Yimr
1) Subdaing gty H
=0 <« 0-a%
B h:ﬂ = ST
«, s s
" O o-4%
Y
! 4,

| wle
2- ujm% & funile  diffeonc mithod  comp

o= WY =0
Ly Y Cors) PR -;ﬁ-.'“_*'_..g;;_‘%-ﬂ#{-tﬂ 2 'd{bJ J

¥

e Hhh‘,,.ml_m"‘ )

T ey |

& 1087

—bg 4y =-tibrs — @

|

Page 3



SRy OeRE o FEREHELH i And Technology, UMM

pd k-2 =
'jq & é'kj:.'TL’!?: o062 R —-—-@
puk: le=§

Lj’.! = L'j;*t‘-{&h - ~D:b2 R

Jo~ttg = —orbah — @

4, « e-1asT [ﬂz; o« R\ ], gq:a.fﬂ-iﬁf _
) Swb didding  fo @ posdy

= bt e

n )
H s 4
3 £ LR )
'.-l- E’f Lj'_
Lt‘ ) 01589 . &)
Jox h= 0B eqn O botomd

j:r,-1 Li_k‘ _

o [ i ST
ljj{_.l'mtjkrl "jk-n ¥
k=1 o
. ey )
‘jﬂ'ti‘i]“"%n' i
18, sf 2.5

Numerical Methods-MA6459

Page 4



SRy OeRE o FEREHELH i And Technology, UMM

""“! v ha Sl olijfewser.  vuffad, fie ey’

yl —y = UThaAL _3@3&;-%{.:); 1 ;. Jade

A"I_-_D-&’J"r:

%=1 4‘5;‘('5"}‘1)4 Lj"'“--.q

! G‘ﬂ@ HWW“‘: J

4

b, o —o
' ~g0ban Y+ Yy =0
W 3!:-; x
. _!'. e '-ft‘ T
P""*'q{ %t::"'ﬂ-ﬂﬁ 3. 0y Ay
s
Lj ”!g' odisl NN LS Erh} i
K=\ g 1)

Yo = E*ﬂéﬁﬂ%r+'ﬂa:0-

| .
K=2

E =l e L I e o5 E - - L

Numerical Methods-MA6459 Page 5



SRy OeRE o FEREHELH i And Technology, UMM

'|E—.%
Lh - E_UEU-H ng"l"‘jh =0 .
L.IJJ -9 uéaﬁ‘ja"l‘f =
ujl_ 3. 062H \.]3: - —-

Srlve b':j @ | G:' -‘3@

"jI - 5 .&ﬁ.."l ; ':')9 - B HH‘S# *) L:IJ A ,tu-"'f{'_lﬂlﬂl

i) /4 . :
i ¢lawiicalleow & pethal duffoenkial  &qe
Coraidan
ﬁ&ﬂ-—}- #‘:'L*'D 455-1_5—*Fu:

B% hac Ko o The P& U el ptie
Bl yad =o T p ot B pasopelt

g P p-E T Hupponbelit
tqrialize

o hme >p

T R BT ©) LngrﬂUE
ax*
A% U -~

’ am:o\ -

Numerical Methods-MA6459 Page 6



SRy OeRE o FEREHELH i And Technology, UMM

i AN 0 _.__-..=__ g—‘s 'fi!"ﬁ- i

it + [

‘% e dumpnoined  dsak S0 T poekd

Ter qsa oo miieds JoCalve  ene
dumnsiotal  deod  equalind
1) pondat - Schundctt W LHM)
) crank - Meslitin  mebbud  CTimplicit)

b Eve Wiz Yo Wooin, by Glwn that

Wle E)=0, WlsiE) =0, (iwa)and (asyt)

Gmfuh w : uph” 2aed s with dx s by

———

Numerical Methods-MA6459 Page 7



SRy OeRE o FEREHELH i And Technology, UMM

22-"R
2%- 1%

o2 2)"1%

. s
2ol ghes Ui 7B 7 PRTOIER dov A 2O
& & "k

w1 11 wles)) =0 L,q_j'ﬁqb"y:aj

AL L

wln gt

Numerical Methods-MA6459 Page 8



Sln
Uog = 32 L‘L{- a-sa .
“hz 685 - :
k= ah> . X035 .'* o
T N e Y
a i
U, jan = U_"l"" s i 'é
a3
'\?' o 0@ S5 &kh 1
%
6 0 = % d =
| o " = . ?
A, Oitks O T
5 ® o o &K 1 F
h Ao Gr126 beh 4625 A
5 o ben .88 < &% 5.

. e E?ﬂ _ ol - = o
3o Sppeha 4 wlort)~ul) -2

T
and Wi b))~ 8in (Ax) .mmz Bendar §echomidt
oakhnd. |

———

A

Numerical Methods-MA6459

SRy OeRE o FEREHELH i And Technology, UMM

Page 9



SRy OeRE o FEREHELH i And Technology, UMM

'-_r_\:' w
¢ .
].Lv__ﬂ_-__l‘f.: e Sk S ¥ .

a a
Bondin  Shnidbn  dewnuda W

Ug,pn » g Vs’

2.

% : s S 85 0-8
fe 02
b

N o TRAR (o #7148 @=-Ah

or

soa o OAYRE OUUAD

o o £.380E

; 311'8
006 p o313 OFOS% gl

Rige.,, o ARG 0 HOTE oots 82519

Numerical Methods-MA6459 Page 10



SRy OeRE o FEREHELH i And Technology, UMM

i
Bl | Cyank — Nicgtasn's  Metod  { 2plicil- tekhed )
Convidsn , U | g BU fony dinenBiemal
axt ot l ¢an)
» k= ah® : :

g & -lllI Jak
i i - e _
brl..!‘] & f",jqﬂ

D&Jr‘i'ﬂ
b 2 o Fo casrjs)

ﬁ !L_],Lﬂ‘r:} fEJ'_“\ =

| hUg = “?*ut"'ub'}u‘:

Schemit  Arlue

Umr% tyank — N obon's

| b Lk ™ skl , €20
| 3t Ayt
;'E%W Jdn by e) 0
Wi B = lest . (ompuls ._“,“:.. _4»
A-dnedion . dalng A= Y,

&n ’

wiet) =9,

L (R

162u 2%
oL = s

o=16

e ot |
| , h:ﬂ*&ﬁl, )

g 1 %}.}L I'.‘.:-Il

bxo-ad <)

20 Lag,,

Ll

Numerical Methods-MA6459 Page 11



SRy OeRE o FEREHELH i And Technology, UMM

Fe o 0-am 0:h 2y &

o =) o o O

| o) LA 1A b | 'l
hu1 - U.v_

‘tul'u-ﬂﬁﬂ -—-(P

Wy = Wty

u1._11u1-!:u3:b—'@-

hig = Ugtlod

= a+;¢u3:fﬂ¢ -—@
Hw 0.0 20

Wy |- MeAS .

Uy = 7129 -

ug = &6 BT .

%ﬁ-mﬂimw

2 _)fmd\ t_,.a_['ﬂE]'

: P L L A
e bouadtee = & B A o
WCxe) = S taw) 4w (e "? = ukl) -'uk
inplichs SEEES

Take. Jaz0-d UMY

Numerical Methods-MA6459 Page 12



S vidig IR LA LT %aéd PERSH G And Technology, AFGARURLES

o .
&1'1 ai:
Bl \
-0 d
U-ah® LA 't) St
o -8 04 g% R
Hets ©
= Tt L etin &
i3 vig i, {:
5 .
My = Ug 20O ':"-iff
b Wy Uy =0 5#'_@ .
g (%989
huz‘; Uy
e AR e
Wug =  WUgt Yy S
me o538 — &
Uy~ g § Wy = =10 0887
-
AUy = b.gsn A Ug
-__,'\ﬁ. - i — -
— My, = __1+u 2378 ——(@.

Numerical Methods-MA6459  Ppagel3 Page 13




SRy OeRE o FEREHELH i And Technology, UMM

S © an @
"1& ““E;'uua'ku!f L = 1528 %
1
r U
' U, —huUg + Z3 4 o.0878c—1-09%8Y,
' H

W, - E;qu - 16
| Wy — .95 Ug = —] M6 % e )

'-"\.1 fﬁ.gqﬂﬁ
|
| u?_-:f,"!-EJ'.LB|
| Ug > 0616\ .

h

Uy = 6:8993

Qaltn - 1 ! i
+ 3.| sswe hvb thank  Micplaon'as  mebho

cqn Vao sty Sublecd B WO)E

wto,b) =0 ; wlted) ~t dor e

Numerical Methods-MA6459 Page 14



SRy OeRE o FEREHELH i And Technology, UMM

{ o
! L{n:H,L
RS
he et o O mlgn
o TR
Kzah = 1xp.an” = 6.0625
%\9} o o-an o5
|
) o @ 2
D.w_ﬁ (o] ool o oiR
0. 12% 0 soefs  o:bial
huy = Ya .
- W= :
.tpl..-'.. 2 -0 ":(D
hlg = UtlUg

U =hUst s "o —@

YUg = UgaD-0b2%

— U, $AUg ™ Qrobat =—@h
| mlve by wr@r_@ ,

W, o001y ! Ug = 6. 0OWR

by 2 Uc;;'} 0 OOHR |
= 01 co4n ——®

o-{n J
gl
4B =
eloley . g6zt
(¥ dex
il 25 B :

Ug -

Numerical Methods-MA6459

Page 15



SRy OeRE o FEREHELH i And Technology, UMM

| u.'la

u ':'_U'DI?F'_-_.
] \J‘ = l‘tu-ﬁd- L
| Moyt R

hug = Mm* 0+ 1940 -
~UsthUy - o: 1990 —®

sctve oy ® & 26

|

|

: ; Y, = e-0F 4%
1l Uy = g-00R% U = S E
|
4

|

"
Fu kua.'h
- . 1 -
i FL W
an®
A

i
el ) Bazw) CS0
L
R%: pPL ~ p4ha’ = AQ 70

Mo e @ Supeddic:

Numerical Methods-MA6459 Page 16



SRy OeRE o FEREHELH i And Technology, UMM

&2
| |
oy D -l [
[ // &
¥ou ) /
o
P
T  devwla s

SR e A A
}r M ‘aﬁ%‘: _E}?’[L

' f[JrEj'-u >
=0 ;- Q% (5,010 7 ¥ |
iven WOWb) %’?( i dos I
L 1,4) =100 sda AL - Compats
wop  Aups  with ke i

Feall T
UM
i
oe=
heo- AR

I.I.E‘H ,.x."l:{.l' two
Jbe D
A F

w

Numerical Methods-MA6459

Page 17



SRy OeRE o FEREHELH i And Technology, UMM

‘ ol & 0. 3% e h b-"{H
X
. & o o O
E.:tEHk'U.
%18 My "-"I!
| Bl 'S o o o)
A ‘
|
"
| o5 o o ~e.qon  lo®
b b o Ores ppyis Wbk TR

== -

_ 2 R

| g i
PRI SR Vn%t e

g ) 20 wut)=e

. " et
IIPET B Bk =

ol
| . VI 'EE_“_.
T-T = il
‘-‘él ﬂl'-— ".-’FLT
a -

- . i

Numerical Methods-MA6459 Page 18




SRy OeRE o FEREHELH i And Technology, UMM

Numerical Methods-MA6459 Page 19



SRy OeRE o FEREHELH i And Technology, UMM

|
o[ "V TOOLET; SRR

(S wino):0 > wtet)so ) m[a,t}tﬂi
Wy (x0)= Iou[‘i‘!-f) chom i ng =Yy
rmpote, ¥ W o TR Aop

wln’

i gy A0
i \q\-
\\H\"x
|
l U’b - UH""‘ UL 2. UE
|
N \ 1- % <
o e.h
+
| J o) o o
D ﬂ {S“‘{";l"’i}
i " .f}
3 35
. 0
B H O %'T‘F’ "
i la
| \ o 5t "1‘.5 Kb
| : &
-5 O ho ST .
o
LI = =) o

Numerical Methods-MA6459

Page 20



SRy OeRE o FEREHELH i And Technology, UMM

Blhoe :o-nxixt

1l-Jr Z 0.
g, loplace and  POEY equalion
Standand ﬂ)rajamﬁ Hive M ‘gﬁmuhj

' . Al&;‘*‘q’+uﬂ
4 . S peF) Y ,q_g_-—--""
. 3
\ | “» £ w uﬁ"t&*%*%
1 ] ,IF"I.:}}*'F S - A
- = -

Numerical Methods-MA6459 Page 21



SRy OeRE o FEREHELH i And Technology, UMM

1'-55 Ua- i 'i&'ﬁhh wetbod Bl Vet Uﬂ
o swdes  Sjuae egon B il |
*w‘j““ﬂ Wloy)=0 oiyzh th!lj}lsﬂlj

WEw0) = /g 04X h 1+ UlK )= s 0L x2) -
e Values at e mbley  poiads widh hoks

Sln !

.

oy
-
|‘j-'h- U o, ¥ )"
WA e (kYD)
1 [ !h. - L oy ,‘_"?I
S | | i g
3+ . ; [ XN UErA) <
| | |
f o i
L In."1| e - 1y
0 3 14 =
i
e
I a§ My
{
| kg w5 -
d g,
b Ay '-',1 (e

SFPF = Uy = HH*JLML': A

DEPF LU, ROFRAE0US o

A

for R L s Y

| A

DFPE = Uy = bauytor™
Y

Bﬂf_ CL P '“g-nnﬂ—ﬂ_ &4

Numerical Methods-MA6459 Page 22




SRy OeRE o FEREHELH i And Technology, UMM

P _ )

M T v
I . . ’
* o o Dy ™
x
b =
%
X : :
+ ol o
& i - -
it s 2 = .
B [
T
7 lx '
ol
8 e = AR
‘> o S
= -—
=
A
$':
== :
- = e g
= ) (=
'3 L=
==
¥
T ™
-2 lia = ™ e
L T . ;
= o s oy
L =
=
¥r-
=
5
;|
"':_ - . — -
= = =
i TE '.P | "t
;._-ﬁl.'
-
=
Sal = -
{ = i
@ T ot - o
=
|
%
3 <
| o R A
b el ok a,
|J‘
| £
= e
Jt T -2 sl -

Numerical Methods-MA6459 Page 23



SRy OeRE o FEREHELH i And Technology, UMM

ol e i i o S Yt Vg

- osh  wirth  The

.:k.] th‘-’mg a‘lqmﬂ-
el ous

\aluss QU Bholon

o sl ! e FhD =

l_ L q =
g |u 5
| aluli IF | s
I |

o | !" 1 2eed
| 1 oo 1 g ;U"' oo
| Tl

- Fadi f&ow =
firfe
P’ﬂ AijmLtwl
| Y, = Uz Qy =Yy
|
qh - H.G }!’. Hﬂ_ == u{
| Wy =iy Uy = Uq
|
|
| Mt
Ug = Ug

M we pnd oy W

Numerical Methods-MA6459

Page 24



SRy OeRE o FEREHELH i And Technology, UMM

' 3
v B T TS | it g
A dE LB HET-5 1K OO
163l @ [ 1ADY . | 850+F . 1dbFs N
loot-9 . gL |o1D- 3 ]E,ﬁﬂ-ﬁf - 196 b
q €a- 1 (036, 2 1486 2 o L
q%5: | to19.5 12696 ys b
| b teog. la%e- % a3 - %
S L toek « [ahkH [ageh
aeg- lood - land: 2 L3713
| ag®e ool 31 1551 | a6 !
:Ei.lq | EES:;-. " ' {850 b | nes 7.
qa4.9 | teew.n ";‘;”“"H J ta%.
Ps Pt T L 290-3 1 [ls5.%,
Sang | Hﬁ = rilj_thf*ll.nm-i-ﬁﬂ@ﬂ-l-rmﬂ - b0 ; A
A
A
. - Q+Lam+tﬁbu+m s
‘_'}}FPF . U, - ’______-—-1—'_"'_ =
' G Len
] i pie D BUE_L *t(\-‘.‘ '?J:E ‘C?
g e & phu = : ;
155 f____#wwﬂm“& tondatiow @A N
gien h:g ..
. Wt
L '&"a‘ bl
I T4 3o
i - — | ;
Tadt |
s -
| | L |J'n'
| l |

Numerical Methods-MA6459 Page 25



SRy OeRE o FEREHELH i And Technology, UMM

S —

Uy Bt Ly-tthy | Uy = e

, .
<ot W3 pasuply |
u et -
! I h { %
i

h | 1848 A% B | "
| <Ak | - 1gin 494, . Jo
0 S N N S
&% ‘l 28,5 a5 NG.8
ae'd g3 | n3ed hh-6
L Qbek 1 33+8 na- 3 | ne
g 10 S0 5t Jg:h Hé*.-ﬁ

B S U W A N B

ahaton n 4‘%
= /
o ETEL Y 1'_‘ | &
| W |
. :.,1; | W e
aany
o L : —

Numerical Methods-MA6459 Page 26



SRy OeRE o FEREHELH i And Technology, UMM

e

Bj %MMM Jl-ig u.; '
Rough; AN,
£, =0
Mop DFPF < WiF ﬂ?ﬁf =1
?i."'.!:-e’ [ 11‘__‘;‘_“...-—-' J
u =942 _}w[
~ —-H«——?}%— H I _L_‘;%?l
| I %3 (ol ‘
LA 1.9 &h r
AR &% &9 JJ
) g o H |
) 5 ‘ 4
Rk 5.
| JLAIL,V *ff’j)

ahlth Pﬂmw fquaien  Patlolema o

e c—qmﬁm v a8 ““LBF{“E*‘# '“")
m\m gl[iﬂ& 4 -—D
gn flut

| slve
yoo o w=8) Y9 wibe | Wl

brandany e Ll o &

L.

U Vi = _’H’('HJ
= oy )

Numerical Methods-MA6459 Page 27



SRy OeRE o FEREHELH i And Technology, UMM

‘ VY ) = o) 2 to (X34 10)

|.|I = }'l
! | |
| - 4} ds D7ne) sil(ss)
I: “:,i@ ST PN
Iu.} S T " e
o ! s A
- !!u ‘?#j JLIST_E ]
S o
= v j l’l.;,-’- 7":].:_.1 :*}_.-:" 4
1=0
Ba &ijlﬂat‘-ﬁ 2
Y =Hn
= . ¥o Uq: UrH
unl-' uﬁ*ugﬂ\'ﬁﬁ : uk*qf;ﬂ' 1
H | 9 L4180 — ail
. h
& ) | 4]
315 - | 658 na- 9
-
65.9 ‘ WAL o 84D
124 8} h bl
¢ 2 94-8 T
SICI 84-h At
Th o Ef[-sl_
' S8y
R2-h
7% < !

Numerical Methods-MA6459 Page 28



St YA ST P EREhE B And Technology AFTARTRALES
a- !I Se Y% = E'\'{'Lﬂi i

psunded b s dier k=R g k=R ) Yz-2,
; en the EMGEM»A o,

fhe Bquass

.Ej: ) 403t w=0

ynegh J.Ll\ﬁﬂr\ =\ e
SEm
Gien PP Efi’jq'

w7 Vivcl—*{*f““ﬁ
oY) = - ‘?*”‘pHL

BAFILTTDA: - 8Y" et
- b

T VT o L S

Wy =My =Uz ™ Yq

“d.-i- u‘:t“"-l: uh-

Numerical Methods-MA6459 Page 29



SRy OeRE o FEREHELH i And Technology, UMM

Numerical Methods-MA6459 Page 30



