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O ABSTRACT 0O

In this paper, an iterative numerical method for obtaining approximate values of
definite single, double and triple integrals will be illustrated. This method depends on
approximating the single integral function by spline polynomial of fifth degree, while
Gauss Legendre points as well as spline polynomials are used for finding multiple
integrals.

The study shows that when the method are applied to single integrals is convergent
of order sixth, as well as when applied to triple integrals is convergent of order sixth for
three Gauss Legendre points or greater.

Errors estimates of the proposed method alongside numerical examples are given to
test the convergence and accuracy of the method.
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9 7680 3840
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h 13h? h3
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;) el [5]:4
2

f Isin(x + y)dxdy

Lyl JalSil b dppaaill ¢ UadY1 (7 )Jsandl 8 zpaig (4 )Jlall Jad da jidall dagylall (3l
&t iy [4] aspall A Haar  clagse diph 5 [5] 0 asoall A duagdl Jlgall A8la g Aa il
s jiall 4yl 5l 48 i (7)d g2l

Aingl) gl &y phag Ao hal) Ayl aladiiaaly 4 JUall Jalil) oy 5 b Lppaadl) ¢ AT 4ija 17 520

[4] Haar cilagse k| [5] dumgd) Jlsall 4,k A siall 4y yLal)

n=10

J=5 | 1.2551E-04 |m=3; n=5|4.3261E-07 | 2.2788 E-08
n=12

J=6 | 3.1375E-05| m=4; n=8 | 3.4122E-08 L& eed 1.31354 E-10
Gpast
m=5 n= n=16

J=7 | 7.8437E-06 2.4702E-13 5.95302E-13

12 ase Lo

: ) sl [4]: 5960

[

dxdy

113



alaa (lual cagana ANy AU dpalal) el alagy duaae iyl

Lyl JalSil 3 Ll ¢ Uad¥1 (8 )Jsaadl & Jaasis (5 ) Jiall Jad G il gkl (ukas
Al i A8y el (8 )Jsaad) B piliil) Ajlaayy [4]  aspall B Haar  cGlagge dgphal 5 da jial)

syl
Haar cilagse 485k 4a il 48y phall aladialy 5 Jlall Jalsil) qu i & dpsadl) ¢ Uadl) 45)l8a 18 ganll
[4] Haar cilay e 483yl dayidal) dayylall
n a3l
J D=4 D=6 - el Uil
Uase Jalas aae i
n=6
8 5:1654E-06 | 2:8514E-06 . 5.23944 E-7
dae Lli o)
n=6
9 1:29E -06 7:13E- 07 Lalds peed 3.47851 E-8
TS

: ) Jalsil) [5]:6a

222

-[”x+ erZdxdydz

111
5 A giall gl JalSil 8 dppasil) £ Usa) (9)Jsandl 8 Jay (6)Jlial) Jad A gisall d5ykal) 3k
s idal) Agplall A A8y e (9)dsaal) 8 Al A5jlaars [5] aaall & Haar cilagse A4l

Haar cilayse 4k g s jiball 48y k) aladialy 6 Jlall JalSil) cujis 8 Laadl) £ UadY) A35l6a 19 gand)

[5] Haar cula e 33yl da i)l day )
n=10
j=4 1.2863E-05 4.06341 E-8
duage Lalay &
n=8
F5 3.2159E-06 ) 3.38887 E-8
n=4
/=6 8.0398E-07 BAITIEIVES 3.29979 E-8
Apasd

tllua gilly calaliiiuy)

Al ail) slag) G 5aS aa ) om0 A ) lalies ) dgaaall Adgylall ()
Aaphll o ) Glad DA e (9)=(1 ) dsland) 8 bl s G AN 4805 Apalay) Bl

5191 svade pas Mk 5 [5] dimel) il ik 5 [4,5] Haar clagse diph o Jusdl o da il

114



Tishreen University Journal. Bas. Sciences Series 2016 (5) 2! (38) alaall 4aulusl) a slall @ (3 345 daals Ao

COLIS a8 dlaY Lgaladind 55 piny mss QL) 03gds ([7] (smpars Al 5 [6] Copnidl 4pi 3iyyha
Al 038 ol (e LS DS (g )51 o3 o (8 sl 282l 1yJas 40Dy AU alaY)
dshahs Dyl Y slee Jio ALelSal) Alalisl Y sbaall Asaal) Jolal Slay

saaladl

1. HASHISH H., S.H. Behiry, N.A. EI-Shamy, Numerical integration using
wavelets, Applied Mathematics and Computation 211 (2009) 480-487.

2. SIRAJ-ul-Islam , Imran Aziz , Fazal Haq, A comparative study of numerical
integration based on Haar wavelets and hybrid functions, Computers and Mathematics
with Applications, doi:10.1016, pp.1-12, (2010).

3. RATHOD H.T., K.V. Nagaraja, B. Venkatesudu, Numerical integration of some
functions over an arbitrary linear tetrahedra in Euclidean three-dimensional space,
Applied Mathematics and Computation 191 (2007) 397-409.

4. AGHIGH K., M. Masjed-Jamei , M. Dehghan, On numerical integration methods
with the generalized Stieltjes weight function, Applied Mathematics and Computation 182
(2006) 1184-1190.

5. SIDI A., Numerical integration over smooth surfaces in R® via class ¢, variable
transformations. Part 11: Singular integrands, Applied Mathematics and Computation 181
(2006) 291-3009.

6. MARINOV T., J. Omojola, Q. Washington and L. Banks, Behavior of the
Numerical Integration Error, Applied Mathematics, Vol 5, pp.1412-1426 (2014).

7. ULLAH Md. A., Numerical Integration and a Proposed Rule, American Journal
of Engineering Research, Vol.4, No.(9), pp. 120-123(2015).

8. CHERNYSHENKO D. and H. Fangohr, Computing the demagnetizing tensor for
finite difference micromagnetic simulations via numerical integration, Journal of
Magnetism and Magnetic Materials, vol 381, pp. 440-445(2015).

9. BURDEN, R. L. and J. D. FAIRES, Numerical Analysis, PWS-KENT, Boston
Massachusetts, (1993), 559-587.

10. MAHMOUD, S. M., Three Point Spline Collocation Method For Solving
General Linear And Nonlinear Eighth-Order Boundary-Value Problems, Tishreen

University Journal for Studies and Scientific Research-Basic Science Series Vol. (36) No
(4) 2014.

115



