/Jf‘oé/em 7!

Cb.) [)é-j)(xaa/) (xuj)
(= & - )y~
[x) = 3 _— : J (x=7)(x-2)
VA (/=3)(1~y) (3~2)03-%) (‘/“JJ/“J-EJ‘

b) We Aave
'
G =
X/(‘J‘J = %[x/d)) g(x} b ‘Z

We o/so Find

X

g"(x) - Te g’fx""J: /76

So /gj(x“)/ >/ xS an unstable $ixca P/t
Ghu “HFhe Ticratiors w/l no# co ny@rge_

C (¥) 4 o4 F acc o

) & as cgrec’)o ccuracy P

Qlx*) - fx'ecéx For k:o0,~ ,p,but rot for k:p+/
o

/
¥ JSdw s @l ;;fzw):/
X i Sxees i, Qlx): g (33+701)< 3

/ 7 /
X% fng(x : jJ Q<)+ ;(3';+/-/): 3

5

2 7 Y
X fx’cé’x:;) Q[xgjigj[&&“;*/‘/)? /9

So 2he ?uao{r‘aﬁarc’ Ao s Precision 2



Ad) A LT s of order £ M

€
o+’ Vs
/Z?;z e :gg (%%M’ZM ) - /Z/'gﬂ gﬁ)ﬁmﬁ«e )) N Cfﬁ % % )
In sur case, this s

.
é’ﬁ"n?a = g/ﬁnf-gfa)*,gé}//ﬁmf/a)?fé{(z{ﬂ) -7 (g {gn}-’g}:’).‘. %}(ﬁnj)

7

sy v 2ag’r 5 (30N Jza Dy 225"

21
~2(Lj + fz%}*j/varé” * JI/ZI%“J *g,ifazy%”” e
TS
- Lltzny” - 5‘/24)2%,,,+ Jtes .)3%””-»-'- Y
- “/5/2)?)5 o) L

The rme thod /s of orcler 3.

¢)  Vor the mcthrod o be convergend, /f has o o corsisient
and ZCro - Stable. Sirce P 3} 2 VS CorSr sLen b,
For 2ero -Sﬁaba‘/ﬁz’g) e Rave Fo Fre Ehe rooks oF the
CAGCratter/Stic ,pofg/zamz’a/

e

P

) St s r el s tr-y)
Z:o

Sor, plr) s o dousle root | s/
0N 2AC UNITL CIrcle =D 2he ,ne thod /s 7205 ZCro -Stab/e
ond thus ot CO/)I/G/‘gC?I’ZZf.

) /VCDSJ )% s 5’049, Sinmce IS ngm@z‘/‘/c arndl cé’faccj,oha/ Loyl arit
2

e .- >_2_ﬂ/6‘¢;ij / i= /2 3

bt 2
d:.’
Uy
Wit A ﬂooszm@ cé'/'agona/ CRINCNYLS.
ore .5%6(335{26:

3.2 > 20, e > 2%, 3¢ > 20



g) JAhe Jtera tion Scheme Can e writicrn as

S (eH) L (£)
N SN + b

Wit A Yy =V Wy %z,
6oc /3 e - , b A
'/’*/ - V‘f f/.,, /

The Jlcrations converges F  NEN </ in Some szorm
Led ws Start wiilk /N, , arnd

2 2 3
//é//m s max (z,,j 3, ;): 0.78 </

So gc’g" ZZ/Z/-_S SCACC Corgvcrgc’j_

h) s a cubic splnc A5 6 szﬁr )/

S(07)= Scot) 03~/ : 707~y ox
Sto7) s s'ot) 30 = 90 oX
s = 8 (0r) 1 b0 =80 774
50 ges, Lt s a cubic spline.
/2 Vs o rpatura) cuélc spline j#
5“(“/’1 s ST s 0
JhiS 25 nop the case, So st /S
not a naturael Cubic Spline
i)/ Athe medhod Ts oF order p,  we expCct
that eNQC‘/ZP;C‘ 33/{/@;_735
or 1€rre) PR
/€n/ ’
From ¢the table, we obServe
C Cus

So we conclude that the method rs of order 2.



Proble pm 2

a) See dhre note, Jhcorem 7./
Y, (x) =1, <x%}%>:f) po,go> =/ > B,
Y, (x) =t~ <xp, p,>=3, <y,p,>c/ 5 G=3, Co=y
(, (XD =X (x=y) = 3(x~y)~ ) = xP= 1%+ 2

b) The rosrts of @, (x) are :.Z"I/\i ot = g+ k7

X = 2. .
227 gy X ]
- 2027 é 2157

et p,lx) = F(r)

Jhe Gawuss jccad’razfufe Sormmw /o I
ot

QF) = f@ux/%(x)cé’x
&)

o0
T X2 X X245

St T X L s fe
(r,) OJG B R r A

(9]

2T gm) s 2 ),

v 7

e . 24177 2-1z7
C) f@ Ysintx)dy = ;z sin (2-V27) + 7 Y sint2+07) < 04325

0

For ¢he error éomzzoé?) we Abave (Thm, 7.7 Jn 2he rzotc )

% of
) -
E(f) < ~{/—Kf- J @ (x-2+0T7) (=217 ) x
fv)
= j———fip-) for some féfo;of’)
37
Arnu, since er)w) s Sinlx) , we get
he fo//mr/;‘ng Gstrimaite .

/

JEG)

(Only For indormation. Thie value of *thc jnitegral s O.&;
So  Zhe error 5 0,068, we/ bc?égondf’ the Z2heorciical
bouwnd. )



F/"Ob/@m 2

a)  Yn, B, arc krown.

b 2 .
g/z*; T 4n 72 {ga*)'gnw - L s fﬁhw) " gn' ‘Z)va - 0sin (d,) )

5
& s Z,z > -3_; ('ggn,*'z ugr:wv F’Zg)z B Z/?. )

LA

For C-’QC/'L step, Eh/S %/gic?m s solved \wrt. gﬁw; vy bg New 205

mMeth ok |
(&) ( (4) r,ejz 2
T dg)aw gnm o Y Brwy T %n p * A5l ) D Sin (4,) )
' N S R )k
éznh ('Zg;zw - 8 )
where 4H 1R k)
— /- < Zﬁ*/ /zgrz-w an
Joo=
e }3 (k) / ~ ‘_/_2
Yn) <
and {le#1) lk) k)
g)’&ﬂ - gru—} - é%nw
(/2] (&) (k)
LR = "}nw LA 22)9 >/

(o)
As Lsﬁar‘kazg values, use (ij, Y, Baw T Za

Stop the iterations i

k) %) —
5 ex /d%[mﬂ 52,,, ) < o/ (convergenc:e)

or  JF a maximurn number oF JLCra&trons
are  done (a’/'V@fgem@).

Other Lsﬁoé,o/omé( Crriteries can also b€
ageepied,



/jfo blerm 3.

b)

We Aave
Ynr) = Yn ,f(f/rfm,) Ynvs ) f/é,brgn ) )
g/f,m ) = Y (2,) + f(f/z,?m%(iwﬂ * vfﬁf,,)g(zih)) v, .,
szfracge‘ng bhe Jirst From ihe second gives
Crv, *Cp* f(?f/fm,;g/im J)Hffin,wgm)

rF Ly, yt2,)) - F (2, 4 ) ) + sy,

ﬁg Zaking thc zorm orn H0Z/ S/ACS S/ Z2/2¢ fo/'ang/e
ne wa/’:'jg anct r',ers//zg LAc  Liypschit 2z Condi]i/ors, Zhi s
becgmeﬁ

/e

AL

%
v <ne, Nox 5_4 (//C’,z ., W NG, v) + Ny, U

or
3

) Y 4
(/- ,;;Z)//@M VAR .srd)//@,a vt M

Al
As Jorng as /- R 70, (;g,'wce’fzzg éag 2478 6’}(/0/“@55/’04 o0r boZs
Scles g.freﬁ 24¢C Qupected résw/d.

For Jf'mp/sz'ZgJ Lot

Yy ;Y
ke LEL o L
/ ~ Zfoé / /";5/71

We got! (¢, =0)

Ne, n &7, ey k-l n+7 & (Kkvi1) T

7

Continue like Zh7S, Gnd we gezf

A=y A
- —_ K=/
e, v S ZKk4) T - 7
e K =7
ard Since
Al
/ /= !
. s
K=y b)) AL

W e gezﬁ

, 17 h? (/-f-f-‘)’? ]
e*’//sfz?z/_ hi -/ °
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