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V=S

Alisall Jagaaall Jalls Lgiijliag Bghad — ghad (Alal)) aal) Jalsall La aladiub (1) Aleall gasll Jall (1) Jgsa

] (gl Jal) Ja guaal) Jall Uadl

X Y T E

0.01 1.010100 1.010050 4.98 E-6
0.1 1.105716 1.105170 5.45 E-5
0.2 1.222608 1.221402 1.20 E-4
0.3 1.351858 1.349858 1.99 E-4
0.4 1.494771 1.491824 2.94 E-4
0.5 1.652793 1.648721 4.07 E-4
0.6 1.827520 1.822118 5.40 E-4
0.7 2.020719 2.013752 6.96 E-4
0.8 2.234342 2.225540 8.80 E-4
0.9 2.470548 2.459603 1.09 E-3
1.0 2731725 2.718281 1.34 E-3
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X Y T E

0.01 1.010101 1.010050 51 E-6
0.1 1.105727 1.105170 55 E-5
0.2 1.222633 1.221402 1.23 E-4
0.3 1.351899 1.349858 2.04E-4
0.4 1.494831 1.491824 3.00 E-4
0.5 1.652876 1.648721 4.15E-4
0.6 1.827630 1.822118 5.51 E-4
0.7 2.020860 2.013752 7.10 E-4
0.8 2.234520 2.225540 8.98 E-4
0.9 2.470770 2.459603 1.11 E-3
1.0 2.731999 2.718281 1.37 E-3
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01 | LI | 1.105170 | E-35.94 ys = $= (0255 = 0758 o
0.2 | 1.234567 | 1.221402 | E-31.31 Ahall uding
0.3 | 1.371742 | 1.349858 | E-32.18 Y2 =y; —hy;
0.4 | 1.524157 | 1.491824 | E-33.23 ¥, = 0.755 — (0.25)(0.75)S = 0.5625S
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1.0 | 2.867971 | 2.718281 | E-21.49 § = ——— =3.160493827160494
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X Y T E

0.01 1.010101 1.010050 51 E-6
01 1.105727 1.105170 55 E-5
02 1.222633 1.221402 123E-4
03 1.351899 1.349858 2.04 E-4
0.4 1.494831 1.491824 3.00 E-4
05 1.652876 1.648721 4.15E-4
0.6 1.827630 1.822118 551 E-4
07 2.020860 2.013752 7.10 E-4
08 2.234520 2.225540 8.98 E-4
0.9 2.470770 2.459603 111E-3
10 2.731999 2.718281 137E-3
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X Y z T T, E E.
0 1 -1 1 -1
0.5 0.666 -0.666 | 0.6065 | -0.6065 6.01 E-3 -6.01 E-3
1 04444 | -04444 | 03678 | -0.3678 1.62E-2 -1.62 E-2

W) aka ghaig diaall jligh Akl aladiul (2) Alaall o (1) §)ghal) ( AAR) aal) Jalsil) Lk Gl il (7) Joo>
Ulsall Jaguzaal) Jall e h = 0.1

i) PIS AN Jgead) Jal Uasf

X Y z T T, E E>

0.1 | 090909 | -0.90909 | 0.90483 | -0.90483 E-44.25 E-44.25-
0.2 | 0.82644 | -0.82644 | 081873 | -0.81873 E-47.71 E-47.71-
03 | 075131 | -0.75131 | 0.74081 | -0.74081 E-31.04 E-31.04-
04 | 0.68301 | -0.68301 | 0.67032 | -0.67032 E-31.26 E-31.26-
05 | 0.62092 | -0.62092 | 0.60653 | -0.60653 E-31.43 E-31.43-
0.6 | 056447 | -0.56447 | 0.54881 | -0.54881 3 E-1.56 3 E-1.56-
07 | 051315 | -0.51315 | 049658 | -0.49658 3 E-1.65 3 E-1.65-
0.8 | 0.46650 | -0.46650 | 0.44932 | -0.44932 3E-1.71 3E-1.71-
0.9 | 042409 | -0.42409 | 0.40656 | -0.40656 3E-1.75 3 E-1.75-
10 | 038554 | -0.38554 | 0.36787 | -0.36787 3 E-1.76 3 E-1.76-
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X Y Z T, T, E; E,
0.01 0.99009 -0.99009 0.99004 -0.99004 491 E-6 -491 E-6
0.1 0.90528 -0.90528 0.90483 -0.90483 5 E-4.49 5 E-4.49-
0.2 0.81954 -0.81954 0.81873 -0.81873 5E-8.14 5 E-8.14-
0.3 0.74192 -0.74192 0.74081 -0.74081 E-41.10 E-4 1.10-
0.4 0.67165 -0.67165 0.67032 -0.67032 E-41.33 E-41.33-
0.5 0.60803 -0.60803 0.60653 -0.60653 E-41.50 E-41.50-
0.6 0.55044 -0.55044 0.54881 -0.54881 E-41.63 E-41.63-
0.7 0.49831 -0.49831 0.49658 -0.49658 E-41.72 E-41.72-
0.8 0.45111 -0.45111 0.44932 -0.44932 E-41.79 E-41.79-
0.9 0.40839 -0.40839 0.40656 -0.40656 E-41.82 E-41.82-
1.0 0.36971 -0.36971 0.36787 -0.36787 E-41.83 E-41.83-
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Y, =y, +hy, = 1.2+ (0.2)(1,2) = 1.44
Vs =y, + hy, = 1.44 + (0.2)(1.44) = 1.728

phll sy = yo 4 hy, = 1.728 + (0.2)(1.728) = 2.0736
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Alaall Jagaaal) Jall aa b = 0.2

il sl Jal) SN Uas)

X Y T E

0.2 1.20000 1.22140 2.14 E-3
0.4 1.44000 1.49182 5.18 E-3
0.6 1.72800 1.82211 9.41 E-3
0.8 2.16000 2.22554 6.55 E-3
1.0 2.70000 2.71828 1.82 E-3

W) aka 5ghadg Atacall Jligh Al aladiuly (2) Alaal) o (2) Bighall ( AL) aal Jalsil) Aud Gudst @il (10) Jgaa
Alall hguadd) Jal) 2 (b = 0.01)

sl sl Jal Bssaall Jal ey
X Y z T, T, Es E,
0.01 0.99000 -0.99000 0.99004 -0.99004 E-69.4 E-69.4-
01 0.90438 -0.90438 0.90483 -0.90483 5E-4.55 5 E-4.55-
0.2 0.81954 -0.81954 0.81873 -0.81873 5E-8.14 5E-8.14-
03 0.74192 -0.74192 0.74081 -0.74081 E-4 1.10 E-4 1.10-
0.4 0.67165 -0.67165 0.67032 -0.67032 E-41.33 E-41.33-
05 0.60803 -0.60803 0.60653 -0.60653 E-41.50 E-41.50-
0.6 0.55044 -0.55044 0.54881 -0.54881 E-41.63 E-41.63-
0.7 0.49831 -0.49831 0.49658 -0.49658 E-41.72 E-41.72-
0.8 0.45111 -0.45111 0.44932 -0.44932 E-41.79 E-41.79-
0.9 0.40839 -0.40839 0.40656 -0.40656 E-41.82 E-41.82-
1.0 0.36971 -0.36971 0.36787 -0.36787 E-41.83 E-41.83-

165




ISSN:1813 — 1662

2015 (5)20 e pucllp plell iy 555 s

1 1 1
02 03 04

01

06

h=0.01 dad Lasic (2.6) Aluall hgaaal) Jally (2) Brghaal) rall Jalsall Lk Jall o 4l (5-2)d<a

LU Lyl caleddl e Qi 2 8)yhaal) A Guks DS
c¥sladl o gyghall Al Guki L5 Jall e Jsasl
AL sUadly 3ads il e Jpemnll 3y dualieY) dlalil

[6] Chapra, Steven C. and Canale, Raymond P. "
Numerical Methods for Engineers " 7" Ed. by
McGraw-Hill, (2013).

[71 Lambert, J.D. "Computational methods in
ordinary differential equations", John Wileey & sons
inc, (1974).

[8] Murshed, A. A. A. "An investigation of
Numerical Algorithms for solving  stiff ODEs
suitable for parallel computers”, Ph. D. Thesis,
University of Mosul, (2000).

[9] Omale, P. B. and Ojih, M. O. " Mathematical
Analysis of Stiff and Non-Stiff initial VValue Problems
of Ordinary Differential Equation Using Matlab
" International Journal of Scientific & Engineering
Research, Volume (5), Issue (9), September (2014).
[10] Suli, Endre and Mayers, David F. "An
introduction to numerical analysis", University of
oxford, (2003).

166

alalng) 5
(A8 coa )l JalSal) Al sk g Candl alglss L aal ()
13 e paplly ddall 38N 4@l Jilae Jal sghad — 55had
Oe N Adall Qi) Lo Al oda ubs Jigadl sa gl
J.\Lsd.d‘
Joball fpea il syl Jdalill " ads (sl g el [1]
Al Cilal daloeY) ddalal cVsleal daae
(2014) (asad) daals ¢ iale
Aol @EhY e 23 A " Blan] bz (Sl 2]
Gaals ieale Al Adaal Adolal cVsled) sl
-(2003) ¢Jiasdll
[3] AL-Himmat, G. M. S. "Extentding the stability
Region of some
Numerical Methods for IVPs", M. Sc. Thesis,
University of Mosul, (2000).
[4] Burden, R. L. and Faires, J. D. " Numerical
Analysis ", 9" Ed. By Brooks/Cole, (2011).
[5] Cash, J. R. " Efficient numerical methods for the
solution of stiff initial-value Problems and

differential algebraic equations",
(http://rspa.royalsocietypublishing.org), (2003).



http://rspa.royalsocietypublishing.org/

ISSN:1813 — 1662 2015 (5)20 «Adpall aploll cuy uS7 ALae

Development of technique of Backward integration step-by-step for solve

stiff initial value problems
Khalid A. M. Khalaf! , Bashir M. S. Khalaf 2
! Dept. of Mathematics , College of Edu. for pure Sciences , University of Mosul , Mosul , Iraq
2 Dept. of Sciences of Computers , College of Edu. for pure Sciences , University of Mosul , Mosul , Iraq

Abstract

Our purpose in this paper is the development of the technique of backward integration step-by-step, In order to
facilitating the use of this technique for solving the Stiff Problems. When using backward integration step-by-
step for solving one differential equation of first order we need to solve (n) algebraic equations while using the
new developed technique we need solve one algebraic equation. In general if the order of the differential
equation is (m), the solution needs solving (mn)of algebraic equation by using backward integration step-by-
step. While the developed technique needs only solving (m) of algebraic equations.
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