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Abstract

It this paper we considor system of Hocar Violtesra inlegrn differers /| 2iations o7 the wecond kine. | wn
metheds are vied Lo salve (lds syatem, eollacarion method aml madition method, 4 compzsisan boween
approsimare and cract resnils for fwo nuzierical sxamples depzuding sn the least-squars eovar e given, do show
the acvuracy of the resultys ohained by wsing these methods. For sOlving muemples, wa use Mztiah progran

velsivg £.5.
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Iotrodyuction

One of e uses of asproxiniating funesions i
e replace complicalsd functions by some simpler
funetions so thal many eperationg such a3 inlegration
can be easily performed. Here, we gppronimate the
unknown funetious wir, =1, 2, Lk By Sudx) whers

L
Salx) =~ E cab il i=0LE L e
k)
The waknown  then being the expanzion
cocfficients en oL e 1. 2, om0 {which

depends on ™, as may the ¢, {x) ) An alzgarithem
baszd on the apove apprrecmarion s o Gapansion
method. The wrescribed basis functions o, (x) are
important 0 cxpansion wwethod. Moreover, it s
natural w chaose funcrions @ (x) | k-0, 1. ¥
witch are lin=arly independent €0 Dsuce Ui Sarx)
which ia n [lwear combingtion of g8 (%) . then
detennines unimiely it's expansion cocfficicits o
L] PR £-=]= 2. LM,

In 2eder o comsvlidate the expansion methad,
some eftar mindimizing lechoique 1o delermine the
coefliclenl: o, o . cw =1, 2. L moave necded,
ons of the mioil popular minimizing techniques iz the
weighted tresideal metlonds (W) which includz
the {collocation method (UM and parlidon mekod
(PM)} .

Fxpansin methed  wsing weighted rasidua’

techaique o find parametss oo g oo g i=1, 2,

A has beca considered by many authors wnd
rescerehers, Telves and Walsk [19], Davis [9], Hall
and Wil 1Z]. Jain [13], Bovd [5] and Chapra and
Lanale |&].

O the other haod Charebers |7]) e this
methed to sobe fst and sceend kind  Intogral
eqnatiens, approvimata! solotien to non-lnesr Y.

il ke Biml king and indssgero-clilTerzn il couation of

TFredanlr nope respectively, while Al-Rawi |21, al-
Anadi 1] wd Kareem [13] azplied this method
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treat first Kiodd aneyprsl vyumion af eomvalution Lvpe,
arf-iinear YIE's of fust kiod ard liwear VI0GE's
respectively.

I s pupcr, we use the WM v a firs
tue fu Bnd the solatlon of o systemn of lpear
Voleerra integro-differeniz] couations of the seeond
kind [¥1IK?) of oedern

2=l L
[ +EJ1,‘{X:III' |2, {xp=Fix] E i, o iede, i-1,
i1 =
Fpesn S TN R FER o i st iy [t
wilk imitial conditeas
. L — L] i i
Hlai=w, ulal=w, o u = i,
2
(RN
FE et 000 TP S o 2 P S A s (23

where mee e fLi=10 20 o m oare contimums

funcoions oo | oand !1(,, W

w Ze e o modumolss givon

coalinueas lonslions, while o, Cedi=1, 2, o wars
the unkoown functions 1o e ceterncinzd. Ihis wark
imnrpanized as Tliawe:

In sectian 2, WRAM'S reformmedated oo be
guitable for abave svaemns,

In section 1, sotuting nf o system of liazar
WITIERZ has been prozosed, usingg WREM e

I seclion <, Lor each of the OM oaul B we
chooad Trea basis fupnstions (power funelion amd
Chebyshey pelymamial), o salving a &siem ol
linea YILKZ,

T section &, exmmplss ore
Hlusrrcions. and comparisna etwcen the methnds
and bas s Tieetioms Las been sads depending on ke

uivaer  (or

sl AliLdre e,
Finally, soction O inclubes a eoncicsicn for

This vrn='s.
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Weighied Residual Methods (WRM's)

Lo methind ef weighted residnals has its ronks
in the caleulus ol waciations, It farms the basis L
analvtical techniques snsh as the methods (UK an:
PM3L5

Al ol these fschnizuss are deseribed o croule
relsbively alpeomaic funclions (often polynoomials)
that can ebher (11 approximate 9= solution 0
wneLuai  equations  whoss exact selations are
pnknewn ur are overly complivasl, or {3 give
aporusiiare relarionships i fit a finction dreugh a
series nl dala powts [5]

When using lhese lechrique: we realice that
there  will Dbe a  diserepaney  haoween  the
approximnating furction and the exacl selution ta rha
fanctiomal eyuzation being solved o the relatinnship
passing cxactly throagh the deta points being teated
The discrepanuy 1o quantified by aesideal nsually
detired at several scloetad prints in the domain of
the funulion. If the finctions arc beigg nsed w £it a
relationship lzoagh 2 series of data points, the
rmiduals are wsually evaluatsd 2t the da poinis
thomselves, 17ite functions are to be approxinations
to soluriors of Tunctional equalions, 1e residuals e
svalinzd ol lovatons distibotes coavenicotly over
the domain of the problem.

The anulvss poal @s Te achicws the besl
posihle agreciment by minimizing b residuals. | his
can be sehieved in bwo ways

® The aparnecimiation car ge improved by Inerensing
tha complexity of the alpebraic function.

® The smalyer can optimiee the funclion’s constares
in itprove the fit.
T this sevlion we tr to refiarmulaie fiz WERM
to salve o system ol lincar YITIEKE as [ullows
Corsider the fenctional squation given by

Tlw.(xH=Ffix), xcd i-1,2, . m

whera T, . i=1. 1

2. .. oarz Siven operators weich
ruaps 8 S&t Lo iA) nle 8 set F {4 of ane given)
and [ is the dogain of 1.

Ta {ind sy approxicale solution of the
eyuanen (3], we asTUME an approximatians S.is)
the oxact anlutions sl sucl thas

AN I O ) A S (4%
=i
Where the paramowrs n S et be

dewenmine and fhe functions &, (3}, &0 L., Nare

preseribes basls [uncerions w be cuogen.
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Mow, by substining e dpproxiow
solutions Saqx) miven by (4] e equation {3, we gel
the rasicne
Rl."" Ilft] N ?:,[:"-lll-ﬁ. E.,I']I - -"(I {_1':'_. i—0 2,

Tl residus £, (%) depends cn x a5 well as

an the way that the paramctars S G, O Pl
2. . omeoare chosen, therefore cquution () car be
witten on the Torm

B (e &)y =715, 03] fle), i1 2 i, )]

whate ¢ ={ iy, €, o G W =12 L

It i obwigus thar waen &, {2 =0, then
exact sulution is ohained, theretore ard throughout
this section we shall oy 0 minimic Ay {xchin
some senze. In this work, we ser che weiphicd
integral al’ R, {x.T)equal to e, Lo
IM.-, €5 LIS 4T 2T SRR (73
n

where  w[x) arc A preseribud  weighied
functior, the techoique deseobed by {50 15 zall
weighted tosidual methods, by whick the optizal
values of Z 5 that minimize £,.(%,C). i determine,
We now describe a fow well-krown methods ol the
wisiphted sesidual methad: 1o Se delesmine the
arbiloary [Hramelers ce S Ve TG
(4.

Gyl

Collection Method{CM)[4,8,9.13]

This method can be wsed to caledas e
paramelers Ceo O el Carl L 2 .. w1 which
manimize A, (och, =LOZ e The main idea
bobind the collocslion melthad i Lhe purameters Lo,
Cile e e s d=102, o oW 10 e lmd by
foreseeiny Umt the resiiual R, (o) varishes al
given sel ol  A+) peints in the demain 1)
Mathematically, this can by deseribed as fo'loes Lo
us choose M1 distiel points o, 1, ., e and
define the weighted findions 2s w,(x) = &lw- X, ),
J=0, 1, ... N where & represznt e unit imzulse
funciion which wanisbes everywhers Cdeopt &1 X=L,
LN S This mears this

&

A ‘J‘ﬂ
F-x; (ll

i x= x
i

(15 R PR
=X,

"I he callacniion eyuatians hecar:

J—ﬁ{x —x )R (a8 =10,

this oan be writlen o
R, f-",. STl o 1 e SR

3
ki
=
-
o
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This criterion is thus equivdient o purfns
R (3,6 2qual o zero 0t & points in Ge domajn I3,

Morcover, the distribnfion of the collucation
points o £ Te avbiteory; however in practes we
desaribe the collocation points i lurmly o 73,

Thz equation (8] will providz 13 by mwiy 73
sivzultmacys cguaiuns to determing tha paramoters
T R R T
Fartition Method (T'M} 4, 13]

Tn this metiod Gie domain 2 s divided into
Mr ! on-overlapping sub-demaing 7, j-i B L &
with the wiizkred fanctions « chosen as follows

_ I i xeD,
= ' I

i

. for i=0 1, .. ¥
i ose
Tlence the e ation (37 s satisiied in eocl ol ke sub-
domaing I, therstors equarions (4) become

J'k (3, T¥e = 0=l L, o N 5

W onoe thar the $5zc of nne o more sube
comains decrease as N is ingrease with the result tht
the equation (3] iz sulisfied an the average in smallar
and smailer sub-dorming, snd honoe the residus n

equation (0} approacles et as A » o

Soletion of a System of Liocar VIDEK2

In chis sactian, wi apply the weightad residnal
methods  descrised B scction 47 Lo lind an
appruzimate solutbon ol the egoarion |,

Using operatis's forms, this system can be
writien A3 jo equation (5, whare e operilers §) are
defined as

T Ly |E; (e1FF 1 fv;-*; Iﬁ:,,u T (R
el i) 5
el B "
The usik i
approximated hy & {x) which is wiven by gguazion
(4], Tverw Lhe approsimars selution () substitcting in
the systern (1490 L obtain equation {683, Wl

TI&. ()] — [ P+ 3 (0IF 1

i v i o
D (=3 U (0D e b (el
A o '

From equarion {21 wo have Al following rescoa
CHUATIaNE

¥ul. (1), Dreecmber, 2006, pp.[23-131

Science

|l
Ky ch:E':l:’VfJ"' [ Ep“(xm*J‘

L]

M aN T s
2 ebe(x) Y flk, (1Y e g et - rw1, i=1.
LEH = . LA
T B e S Lo | S 01
Hure, we use only one equatian i he swetem:
which eontains all the veoowns Wiy, wisl L
L.ix) to find the unknowns (iF thers i no sucl
wpulion, we calleet any awnber of souwsions i he
systent 17 phlain the desived oq-iation ),
[Fwe chose cquation nuztber v [rm ecuatiza

(LU0 with leming cp=t(a), i=1. 2, .., 0. i a=0 znd
e T =10 2, L e =0, |, el 0 et
the we wel
L i
I":1.-}..'|:-"C:"-_11] = L Z.P.r[x}ﬂr | E-"f'r':":a inp—
11 Qi
L r . <
YAy e gt - Fix +Z{;: (x.] -
=l ams
A
S |ior L;Juijﬂ' W, {3 )= j,r; M, (el
&k amit
N ¥
ZZ. ;_[Ir fn i ide= )+ Z(: g dl.. 1)
flir = cml
Ve
- ul . .. i 1
r'.-;a.}l[| :_f+Ep,.=[?{ﬁ ot - Jh“[a_:‘jiull:_.:~ [
-.! -0 -l . H :‘fﬂ'l'lfﬂ
Einh J-Ln.{.yl).l“il:dl * L
TR 2 ) ¥y
— | u-l K = ] i
Bty [U -5 plHILP },.;A;_Ik,,.;x_m-;-._zlu- s -
Fo R A |
. i +for n b
L T
- i i if 2=y
| il ||’ 2
anid
1 il e
[ ) .
" if a=0

To show Lthat the swstam {113 has 2 unigus
solution, %o must find the Wronskian W) ol e
equation {121 where
Weni=|c! €] o | e

(B Teueoin [k ieigind

. =Y e U Wi — [k g
L sl e T cﬁ:‘[ ; J “ .

| iz _EP“[;.:.'_- wirl J';“:_.,.-].;,:L..,.,:I!:
=02, ... A




- _[,5_”{1,;}.:.{-“::)&:

if ‘o |
. —| - [haaaade, (et
{_;i e S : e A 'J- w ] ‘.l
d_'..'-l l"' r \'.
— - _l'i:' [, r_u'i‘ |I'I'|"?' |
dx 4l

P DR VA U1 o5 IO TRl DA SR

nad
A=l —1h.

16 WAl then the systom bas 2 unioue silulion.
Herw, the problam is hew to find the apiiral

=

values of e, . &0 o Sy (=1, 2, .., o which
minimize the residunl B, (&) in (32} s can be
aehieve by uaing the WRAM' <
M

Apply the same idea in subscerinn 2,15 wu
e follwing finear svslam of cquatiens  fiom
cgualion (12

2l |
- _l pv:‘-x}nsjq]kkxjn '
amdl
X e
k=

L

iy
[ - Jk v (3 UM Dt
E_ £-9
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where x- o, a1, 2. L., i, and 71 05 1o be chivien,

Salve the resulting lnear systern by vsing

Ciawss J.:lin'|im‘|li|:m mathod Lo lod ¢, . oL, o S
=I0E L m.
P]r[

As ir sphseclion 2.2, we pel the lollewing
Lisear swstemn of squatons fean eguation (2]
i 1

i a -k ;
E_;,“l (L - E o ()0 () rl-r':l_(_r._."'lkil* Er1ei ely
LA a S22 * .
N -: e \
‘ZE*: k gootmdeds = {0
_i:-l kat J ar
w J\‘I.
-Ej{rﬁﬂax ALy

where xo=odh, o 1,2, o, £ and & is ra be chosen,
Solve abowve Liear system far e, 2,0

cog 71,20 m by nsing Grauss elimivation,

C'hoices of Basis Functions

Sofution Technigue for System of Lioear
VIDEK2Z Using Power Fuoclions

Let a (2] = i I T £ IR
{4, Subshiluge Lwse values in equations (13} and {14
resoentively, whers e izntegrals in thiz approaches

M, ineyquation

LR _ ) o have been evaloaed nuemerically using cornpesice
- E E o jk R ST I ST oyl lrapeanic rule o contposite Simpsen wcthed, we el
-l k- :
Ton CM
LI L3
EF ot T rtan sumvasarerrmisns nasiess 2 sgn s i 10 ) E'm['-*r-"“"'b"n'-"}‘rjﬁ ami ]’.J"- |
&l
\_Fr_ Ki!’ (x, £t =
kT &
_,.‘l
[
N Ef_,r;(xa_.f) R [ S T A 115}
==l
whire
he
fmlpadta ) Jea el 0 oas
: ! . for a £ I
—|',r,u_'.< [k fng  tiet - T
LE N & S R
- =l - T -l 3.
¥ vE‘”l"-‘l 1T 43 P (RN - f“.? UURAELY. [N O
=it L3 a=t & CmT i
s = for a 1]
u-l T
—TJE"*G]JJ-.-:‘-:,]JIL H ==
o
FR I |
M

E’-'rj. ""LU‘ +_‘JJ (T - _[kwfr ey

21 ,.-I LT

4

x.

ZE(“ ,{ (r,,r Iy 1{‘[,;-];11—EJ(_: [ fede, en=1, AL

=1 4
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Nute In sobseciion 20, the involved intagral aspears compinss numerically by using compositc ©apescid
wiethod o compasite Simason metlhed, 4lor compes'te trapezoid nd Simpeon methods, see |3, & and I5].
Solulion Technique for System of Lincar YIDERK2 Tsing Chebyshey jrolymomials

Ter gy (x)=T, f;"[.r,bj_}: A1 A i squation {10 lor all asesh where T, (207 are the Cheme,bi

polyrausals defined i clupler ore. subscction 14,1, Substlute d 00 = {0 ] in equations {157 and (147
respectively, we gel

CM

L [ n-| L = : J.,._ ) )
Ehﬂ[(ﬂ"-|-ZJ-;H(rfuf}=1-‘.; 5.:;15]:”! e j‘k.,if.r.—{]?} [ e Mkt (= Y ‘)_ PR LN EN T [ EE o - 7 (x,)
izr s & Jr:1 vee r

G L R e (171

Using apen Gauss-Chebysher formla [3, 6 and 73] ta caleulate the integials in eyuation {F 7 we mo

LA ARy
SE s T
e

» ot - n M -1
Eq.‘-mﬁ»‘: BT P S N T e ].}J- PRI N AN NP AR

S e R B T I S ¥ TR (L
2=l
where

i | “
e - T :

foiap pai ﬁr_.}—l—z Vi i Bor=wl!
E 1-1

J

ia ;-fnrlaé [}
- r,u:-.n{":lzx-'ﬁkr__[.~._,_.«:,;.lr s
T . P ) .
Gk, . tl=4 o T e, (19
[ " n-l ' )
Eui-""-lﬂl*-i D' = B " —%E‘»’_k___‘_[xn:x,;v,;' If 2=
e " * O, = fora=1
| ) I:I'I: | |~ ]
E"lrd]':':";":Tl Wk tx,oa ey i il v
L dau 1ogen

Vo= Jix, alx, - £
and
Vo= fix, —ads 1) .

Lsiog elnsed Ganss-Chebyshey formuaba |2, 6 and 15] to caleulate the weprals in equacion (177 we ne

[

4
T

~ - L - %
=~,,,ﬂ.-'3" + T p AN, : 2k A T ‘—

OO oy ca

T T o W = . -
EE@'TE"I{.A,,I_':,..r,:l?';'le:[.x,..ru = 0%, ) = > O ) a- L 2 A fER
_.:.II.-. - |

W e

11%
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) 1
r-.-[ﬂ‘!r'n:';*n:' T-l“"flk-.-.-'a.-rnﬁ} iCa=v
"l wt frur(l
LT —E W -uw[x“..?i,:[ Harx (21
£ A= . 1
1A%y, ] n—i f il ) _l |
Zu!;"‘{n]l‘ Lp\_,{ﬂ!" " _TE‘ 'ﬁ'sl,_.l.{.x_‘,x‘:x:[ 12—
=1 w sl '>.->.. jml CEar -1
n=I| I L
E._"-'.UJ. l’"u-.f\-:”_nru_'.{lj'c_; HE R
T .I's—l' J
ond ¥, W, delined atuve.
rM
¥ LA FR
E:*‘ﬂ'fﬂ +E|r.‘lq|:f!-[:l T_rn:'.fl:l'-.f,,:]} b LT N, Irrl",J,j:l,fa}ir— ') L J Ii’,{,{x,.‘]ﬂ {f(?‘}v']}.f,?: dr -
tar ] [ ;“ n J
Ty e
[FREEE Ejt?znjx:.-m- =1 s M e ST PR (37
a =l g
Uslog apen Ganss-Chebyshey formula m caloulate Lhe ictsgrals in equation (22) we pet
- -1 - [ S
me SRS PR R [k et %, 1K |-
el il |1‘-=% .4
m il [ ] ar J—1 m T —
= o n - o Ll r' _, _
ZELJL SIS j.}:,,kx,. o LI - TZ FoFx ) TZ s
i1 k=2 rml L] 2=1 =1
_IT
2. J'l'f.. .............................................................................................................. 'a-:l_,l
w.hf.'re
1, fa'l{ﬂ:,l;x _J—_I—E Wk a0 W z=w
|, ; * +fnra 0
Tow
=Ll — ¥ ek in, nh Horatv .
= l } L e e el 24
G:{xr:t]; i H . 2 l 1
F l"'-."J'I-l LJF ITL_‘IA A€ 1 —EII:-E'-’-‘E I"\t“l:".ts ifr—~
= i =2 w77 J forn=40
—l 1d; ‘ﬂ]<_.l‘.’-: i \ch, : irc=v [
dail 4
and F and ', delined in subzection 4.2.1
TUsing cdosed Gauss-Chebyshev formula to calonlate rhe fnwegrads ln equarinn (22 we gel
I T | :|3 te
PICNES JAATUAR IS AR HERTS) I [RRARDTH ST B
K=t rel - =i =
wo M B T I o . ; e
N BlE, —E ¥ 1n x el (Ei ks = TE VP [y, l—l 2‘ NG [ e LB B uane (2R
{ELASE 5k T3 =]
wheie

128
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|;.-;a]+|l=u,r;x_;u %}: Wk i _:.‘_:l if 7= l

2 |

sl tinr w2dl
r fa-f'n_'k%E"'ﬁ'__k“.j’;_J_,._-_:., e —
LT P '[j" ! .
n— P T
|Elli‘:|:l::[|'|-\-tl_'!u ; Em,l_'x‘.li' |::" —EEI"‘-’r’.:k,_f:cr,x, o
- 3 Ll -4 -

LR
= ] [T I—1 :
uz rl:l: TA}_I" Irl.lﬂk'lﬂ'{xr-' .‘I':J:;- ¥

, d-* &= 3

and F, and W, defined i subvectior: 42,1
Numerical Examples

Herg, wu precant fwo sxemples for a EVELEL
of lineat VIDEKZ s solved by WRM's (CM and
PM, and we wse Matlal versins 6.5 for Lingding u
sovlutien.

Exumple {1)

Consider the followinyg liccar sysiein of

Volterra inlegro-diflereniial equations of the secoad

kind, with iaitial  solutions g {y=0 and
t, {0 =)
: 3 4 x'.‘
i)+ a)=  14+3s-2' -0 -
3 4 2
_[m] {1t + j.rfar: (£ }elt
a L
3 A *
pllx) - ()= dx4 2y S E'T-— +
' 2 3 3

Jxta, tryete - JERER G
U th

Snlutlon
Assume that the aporovimae selutions are in
the Jurm
2
P Errﬂr i ] O O
P

where #, {(x} =", T.(x) (Chebvahev polynomial

of the second kindh £=0.72 and from initizl
salitions we oblain o, —0, o=t
After snlving this swilem By oall abwwe

mathods, 6 cun ke found the
cp=t=d, en=d, ep=2

coelliglrnts  as

Thus, the  seluliim  of  this  systern 4

1 .
) w e, bo - nt X4+ x anda
# (2] =ty 4 € X 4o, 7 =250

This ig 1l eraet solutians 1o the Example 5.1
Example {2)

Consider the  fallowing lnca:
Voltarra intepro-ditlerantial equations aof the scoend

nyslerr en)

Val, 331}, December, 2006, pp 123-131

139

Bricoue
.................................... L2a0)
- 0T :—1.'[
far w-1
Hrov |
Fine,  with  the  nital solutjons -1
Hall)=—1, {0y — 1 and n\(0}—y
1)+ xu (X0 Fsinix e (v) - FAEYET
j‘rf""'l.',{!};fi‘ [ Ixsjzzz{f]d:'
I r
#I (XY= xhu! ix)+u:~.~;f.x},f )= Fia+

I.r (et + II’:L =t ¥y (1)t
where

S xe® =T sinfx) - Ex" + A ainixd

6 vos{x)— [2x coslx) —
127 sindx) + 1 2z,

suzd
LU= leosto+dxsinge—  Zeodim oot 4
q"i{."r E'II:F':l —2— —Ell"i" |

2" sinfx) — dasinixr + A cosx)
The cxact solutioms for [Ais SWRTZI e o fa)—u”
ad w(vd=1 Zeesiz.
Solatinn
1. Assume tha the approximate solutions 2= in e
torm
k]
B (X) = 2 e, 0), =1, 2,
i—
where &, (x) =%, =0, 1,
sofucions we abtain o= 1, o =1 = Loy L

Adler sobdug Lhis svatom by above methads,
we gul Lthe follawing salutions of the systen:

& and lron imidial

(il  Using M
) 4941 ., 495,
wAxjeld 3 | —— xSy
) iny 2008
. g 3 [ 3
Xy -] = Xt —x
o 29741 A




(i} Using PM
18 , 2RE .
W)= l+x+—x +— - ¥,
33 1432
e L N P

—— x5+ R
27532 TRA57
Mate tor comparison betacen oxacl solctons ool
approsdmale solutions ol Fxample (2) where
g, () =xt, k=0, 1, 2, 3 sce Tahles (1) el {2).

Table (1} shive 3 comparisyn between the exuct

relotions ¢ and the nemerical solutive a, () of (wo
types, which depends vn least sqonre error.

(Xl

LIGE1T091E

1105063567

L 10562 608

1. 221802755

1221237541

1.223 154686

1349458808

13459993029

1353601611

1491 BL4698

1492808339

149790476

LEARTLI2T]

1631130978

1657246514

1822118800

1820496053

1.E32449249

LTOI3TI2T07

IO20EI66TA

2024375343

2225540028

LX34085945

2IVARITITS

2459603111

LAGUETOUTG

2463607124

2718281528

LTaTialsT

2T12517566

318245107

4 8333107

Tabls (2} show a comparison between the exact

solutions | ~ 2c0s(x) and the numerical solution
#;(x) of two types, which depends on least square

ETTOr.

u,(x)

M

-(1.990005954

-1 000G 291

-1 000003 154

-0 UG TR S

=1 0009 7

-LOHEE 5%

-1, §909TISRY

SRR ]

-LOD0LASET

-0.90905]1 261

-1.00000 BD5E

-L.00004497 |

-0, 5999231846

<1 IMHM2ORSS

<L D0O0GT402

~0999ET0330

-1L.INHMIE6T29

-LD00OSER3S

=[LSRIR3HTIY

= 100047341

= L.O0O 120881

- S9REN50E

-1 (NS E3T0

=LK 50553

LIPFTEI2GE

- LIKAHNG S 3

-LKER 264

=0.59%695350

=1 OOOHRG3AD

=002 13240

38900 107

T 10T

130

Qmer MLA. Al-Fapor

2 Aszmne that tha approdimale sehiihieos ara in the
liarmin

E
i .
Splx)— ZC.-J; @ (X} ,o=lLk wherne
L]

d, (=1, (G0 M), -0, 7,
srlurions we abtuin =1, ¢ = L mpy=-1, o=l
Adlor solving this swscert by above methods, we ger
the selowing sooutivns ul b syvsban

(i)  Usdng CH

3 ard from iaitial

19
Wix)=1121 ix’

EEIRY

4 -

N
29741

493 4
| AR

200K
o,

i
184793

o fxle—]—

(i} Using PM

r:lf,t}‘:::!+;r+—x.z +£x},
33 1682
S

T27532" T 78ssT

1, (x)=—|

Note for companscn between exact solutions and
approximate solutions of Example 5.2 where

¢, () =T, (£(x.b)), k=0, 1, 2, 3 see Tables (5.3)
and (5.4).

Table (3) show a comparisen between the exact

solutions ¢* and the sumerical solution &, (%) of two
types, which depewds on least square errar.

1, (x)

Exect

™M

o

FAQSLTOME

1L1050e35%7

10562 1608

P22 402758

1221237941

12231 544685

| 3495 SRE08

1349995029

13536801611

| 491824658

I 49ZR08339

1497964761 |

| H4ET2I2T]

1 65E150%78

1657246514 |

|.E220 18800

1. 826496053

1832449245 |

ZITIT0T

L2053 16673

LU243T5343

X 235540008

2 X34085045

1234627175

2459683111

2 ARG TN 6

2 453607124 |

T TIRIRIRIE

2TIVIL2RTA

218175665 |

3183410

4RI3IF107




Journpl of Al-Nahraie Tlniversity

Vul. 9(2), December, 2066, py. 123131

Talde (4) show a eamparison between (e exact
shetions | — 2005{x) and the numerieal sulution

;] of to-o ¢ypes, which depends on least square
ETrGr.

I - {."LI:'

Faiuvt
-1
01 | -G99m9e354 | -LUG0u0:z |
02 | G90WETEIS | -LG0esaT
03 | 199072684 | CL0G000545
04 | 050EsIal | 100naiian | - otondear |
| us [ 0vowerisas | 1 runozesss | 1 ciooeans |
U | ooonsenia | oeonanceres § -1 o0009593T
07 | 0509850750 | - enodTE [ -L0vgi2ueR]
UM | OSDIBNINAR | -1 0n0nEi e | Lame] stsad

ADTIEIRES

=1 0N0mEadd)

STARKITET

-1 s 3

-1 OO0NRIERG

TG LER2G

329000 17

717001

Conclusions

In this paper, we use WREM's (CM and PA)
far solving & system of linsar VIREK?: also we
solve two cxumples by WRM's (CM and PM) e
practic zs, wi conclude the Toilowing remarks

® In systom of ligear WIDCK2, if £ ix), -1
A atn Is o polvnomials, we gt the exac a0 ation

& I7 F.x) 78 nora pobynomial, we see that <he
approxumale solulon by pewer fusclions give o
butter results than the approcimzte solution by
Chebwshey  pelynomial for & system ul lioear
VIDEKZ,

& Lo gereral, OW gives bater resalts than the P,
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