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ABSTRACT

This paper devoted to find the solution of the Vanishing Neutral
Differential Equations (VNDES). After having reviewed the ARCHI code,
which was originally written by Paul with the aim of solving neutral
differential equations, an improvement of this code will be presented in this
paper to solve problems of VNDEs. This improvement is done by
suggesting a hybrid method of special interpolants with iteration procedure
of RK method. We will analyze the convergence of the suggested hybrid
method. We conclude that the criteria of convergence for this method is:
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and when H —»0 ,wehave g (t)— 0, that is the solution is convergent

and the derivative of the solution is also convergent for VNDEs.
Keywords: hybrid approach, special insertion, RK iterative method for
VNDESs probems
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y1(20)=0.997721687800035 s Lassmall Jall —: (il cilagles
y3(20)=3.62275601804233 s y2(20)=2.95698924553131

aa alewd)
y'(®) = cos () (1+ y(ty(®) 2)) + y@®)y'ty® )
—sin(t +tsin(®)?2) Oﬁtég
Y(0)=0
Y'(0)=1
y(t)=sin(t) OStgg baguaal) Jal

Gaaalinll Jalsll Ciagl) ARCHI, ARCHI shal) (2-5)

(1)[2] ARCHI

A e Aaspali-lisSe i)y ik Gl lo e (CodE) el 13 disa
SAalal) 4ol <l3 quadric sl (e g1 ae Prince s Domand 1 dalall

Dhse sy ) tracking Llee W glule clllia @ dphaiad) st Jol 4uas
Al dojhaicd are Ealdic) (et of sy aadieall Ll dilee aladiuNy not tracking
« Delay Differential Equations lie) sabiall dlaliall  caled) @l€pm o o
Ay axe A8ys &SN 55 A Sl dpheial se die adsall (ady o ey Gl
Aoyl DA e phaia] axe L 2o aasd s Code I oli @l L [2] il
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Wille, U8 (s dsjid) dayhall elud e dinally daleiad) ol e cabed) il
Bpall Ladll gl A0S0 daade g8 les sy ) dilead) i alldl) Ll Baker
.Code gl 138 b Led) laal

ZhaV) 5 JLaa) W) ke @llia Vanishing delay sl sl

: el ARCHI(2)

ool o Aiine da i) Lxuall oda of ((Code ) sl 7 sial) galisl) disa

(VNDES) Jilas dad RK 1 ay)ysill 3yhally (alaldl 2 hail) o diagll dayylall alasnu
& pasiadl Prince, Dormond J dsyall-lsSg)y diph aladial gulad e Gl
pes ol Glo e pals Z ) o s clui cpeS oK1y aill ARCHI galiyd)
ZhaY) 1385 Ligenall Adlall shal) (e Jalye sls daladl sshaall (o Bgial) ilagladl)
RK skl dolSill Gylall ae waad) 2 ha¥) 138 aladin) & oopivie) o guladd Ao e

A seladl) 3 (delay ) sl g4y of: (Vanishing delay ) astall b
@ Dl ) Glal Jeay 8 gl hosehadll ana (e preal palll 05 G duguendll
70

daand) miliil) (3-5)

0o el 2 G lgle Ulias ) SO Jiliaall Lnsall giall o aull 138
waal) malipll o ) el daaall ml o) o) Uadlly bl el mags Jslaa Sha
sl gl (e Lie) Balial) Dbl ¥ aleall gloil Calise aa 5elilly 5oalls ey & 5ikal
ARCHI aill zaliydl &35lae (VNDES ) idall jualill 3
Oaaalipl aladiuds (Xend = 10) aie Jadly Uaddl jlaga (1) Jgaa :ds¥) dlawal
Y Alad) Jad Improved ARCHI s ARCHI

Xend sis y daid
(Improved
ARCHI)

el Uadl) )aka
(ARCHI)

o)) aY) ada

’ Xend sis y dod
(Improved ARCHI)

(ARCH]I)

ToL

-1.338640309711536E-011

5.671431564380214E-05

326.791316959911

326.809850710186

100

-1.338694710639743E-10

5.671419512220943E-05

326.791316920538

326.809850670800

10

-1.899848189879094E-08

5.669533160146401E-05

326.791310755747

326.809844506365

107

-5.261744620488340E-05

-2.156847192247291E-05

326.774122039745

326.784268574941

105

-1.072532158120887E-02

-1.089374933994247E-02

323.286374999897

323.231334270807

108
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o Al Ly bally palsd) g sy G Linagl] Lopball ULl Julady sased] Ja)

Osaalizll aladinly (Xend = 20) aie y1 Jally Usdd) jfada (2) Jgan: &alil) Dlaal)
48 Al Jat Improved ARCHI s ARCHI

o) Undl) )aka
(Improved ARCHI)

o) Ual) ok
(ARCHI)

Xend sis y1 dad
(Improved
ARCHI)

Xend sis y1 dad
(ARCHI)

ToL

1.896192136641162E-08

2.957201061803971E-08

0.997721706718755

0.997721717304671

10-10

1.645212091005988E-07

3.414536913215471E-07

0.997721851946413

0.997722028475788

10°

1.956920048451494E-06

-9.391057986696261E-06

0.997723640261609

0.997712318137810

107

6.246361963979652E-05

-1.003882604313500E-03

0.997784009108048

0.996720092353706

105

-0.120949259975030

-7.568106060456182E-03

0.877047987999583

0.990170824257884

108

3 ARCHI gaaalisall aladialy (Xend = 20) sis yo Jally Uadl) jlada (3) Jsan
4 Atlwall Jat Improved ARCHI

o) (i) ke o) () ke Xe(nld e yz;'* Xend sie y2 dad| L
e ¢ mprove
(Improved ARCHI) (ARCHI) ARCHI) (ARCHI)
-9.426237568277429E-012|-3.047628815977532E-011 | 2.95698924550344 |2.95698924544119| 10-1°
-1.020933337869678E-010|-7.030853677036930E-011 | 2.95698924522942 |2.95698924532341| 10°°
-1.637299962276018E-009 | -1.675896532660204E-009 | 2.95698924068983 | 2.95698924057570| 107
3.222635158728338E-08 | -2.815976041903312E-06 |2.95698934082429|2.95698091872044| 10
8.988221009764708E-05 | -1.416647810170701E-06 |2.95725502625993|2.95698505651897| 10

SARCHI ¢paalizll alasiuls (Xend = 20) xie y3 Jally Uadl) jlada (4) Jgan
48 Alwal) Jat Improved ARCHI

oedl) Uadl) )aka
(Improved ARCHI)

el Uadl) sk
(ARCHI)

Xend aie y2 dad
(Improved
ARCHI)

Xend aie y2 dad
(ARCHI)

ToL

6.119771356338788E-012

1.778310831923591E-011

3.62275601806450

3.62275601810675

10-10

5.514966261443988E-011

4.612199511200288E-011

3.62275601824212

3.62275601820942

10

1.061315035855159E-09

1.353416045901668E-09

3.62275602188722

3.62275602294543

10”7

-7.647850297498593E-08

-4.236490460329811E-06

3.62275574097937

3.62274067027102

105

4.628785248664235E-04

-4.411177573071523E-05

3.62421554864283

3.62259621184134

103
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Osaalizl) aladiuly (Xend = 1) ais Jaldly Uadd) aka (5) J gan: A2 Dlaal)

aanay alewal) Jat Improved ARCHI 3 ARCHI

o) Uadl) fsta
(Improved ARCHI)

o) Uadl) lsta
(ARCHI)

Xend sis yo dasd
(Improved ARCHI)

Xend ey, dasd
(ARCHI)

ToL

7.623983444560167E-09

1.000020188546280E-04

0.841470991223257

0.841555133605185

10-10

1.813368883940569E-07

9.992740381026266E-05

0.841471137397627

0.841555070818790

10°

9.676552606416886E-06

9.312532403416007E-05

0.841479127346147

0.841549347066022

107

1.287041587800089E-03

-6.543522469970586E-05

0.842553992539536

0.841415922964927

10°

-4.347237677155835E-04

-3.347506533729616E-04

0.841105177370957

0.841189301845938

108

6.00E-05
4.00E-05
2.00E-05
0.00E+00
-2.00E-05
ARCHI Code Improved
ARCHI Code

O relative error at xend
+V+E-\,+when TOL=

(ARCHI) gealll duilgil) dhadil) sic oUad) G doasad) 435Eal (1) J<il)
Tol=10 10 Laxie g ¥ Adlead) Lo \giudes i (Improve ARCHI) g

3.00E-08

2.50E-08

2.00E-08

1.50E-08

1.00E-08

5.00E-09
0.00E+00

-5.00E-09
ARCHI Code

Improved
ARCHI Code

Oat xend when  error of y

V. E-\..TOL=

mat xend when ¥ error of y

A\ E-V,:TOL=

Oat xend when * error of y

1 E-. TOL=

(ARCHI) gealall duilgil) dhadil) sie oUadl) o duaad) A35laall (2) J<i
Tol=10 10 Laxie g 4l Alwal) Ao Wghudss i (Improve ARCHI)
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o Aysil i bally ol g ¥ G disag) Byl cy)lEl Julay gied) Jad

1.50E-04

1.00E-04

5.00E-05 @ error at xend when

0.00E+00 . e . (Ve TOb
ARCHI Code Improved

ARCHI Code

(ARCHI) gealll duilgil) dhadil) sic oUadl) (G duasad) 435aal) (3) J<id
Tol=10 10 Leaie g 280EY Allall Ao \giudsi aic (IMprove ARCHI)

A @l 05 el aaall el o) o (3)=(1) JK&Yy (5)=(1) Jslaadl DA (e
e 3y 3gally Slias Anagll Aaykall )8 d]h.‘} ARCHI sl zalipll (3o 8 Uady 58
-VNDES gsill (10 Lia) 3 satiall doloalal) ey aladl) &}\\ cabida

ralaliiiay) -6

Aphlly galall Zhall o duae daph by s Gl Bl Gud)l) aleusY) O
Jagiall dahall Gl Jilasg (VNDES) dilas dal deasioal RK ikl 4]l

RK dahal ahSil) daphally alad) zhaV) on dusg)) diphll of Latind
Gkt DA (g dgale iy dyhal) 038 5:US s (VNDES) Bl dal s o eyl
bl o) LARCHI zelind) e (2) 5 (1) oy sidl daasall da fizall 5aal) 3kl
- sha¥) ARCHI zalipally 4l dailis 483 Zllall 43cli€ <l jshaall ARCHI

ol Gl of i 3 3, ‘w\ i hall ‘_Dw\ il GlI3S 5 ) 38

o3¢

B.(1)<TH(c, +1 L

a8 el dylse o) diday ¢ t.—uh& Jall o &l Ba() = 0 glb H>0 Laxie asly
. (VNDES) diludl f o) sl
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