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Derivation Numerical Method by Using Mid Point Rule to
Evaluate Triple Integrations with Singular Partial
Derivative Integrands
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Abstract

The main aim of this research is to derive rule to find values of triple integrals, numerically its
integrands have singular partial derivatires not on the end of the region of integration by using
the mid point rule with the three direction X,Y and Z . And to derive the correction error terms
and we used Romberg acceleration to improve the results when the number of subintervals on
the three dimensions are equal . We used the symbole RMMM to indicate this method and we
can depend on this method because it gave high accuracy on the results with respect to the
analytical values of integrations and with little subintervals.
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Singular Partial Derivatives
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I _Jijf(x y,z) :7 ZJ'yJ‘ If (x,y,z Yxdydz
:hsn f (X, +0.5h,y,+0.5h,z, +0.5h)+eh? +e,h* +... .(23)
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Z1 Y Xp Z1 n-1Y¥ss1 Xp

= I T Ity vz <[, [ [ £ (xy.2xayes

Zo Y1 Xna 29571y Xoq

= h3Zf (X, +05h,y, +0.5h,z,+0.5h)+g,h* +g,h* +......(24)
s=1

Zn Yn Xp n—17Zts1 n-1Yss1 Xp

H ff(x y 2 )dxdydz —ZfZI | £ (x,y.z pixdydz
71 Y1 Xna t=1 7, s=l y. x,,
= h3nz_l:nif (X, +0.5h,y, +0.5h,z, +0.5h) + h;h? +h,h* +... ..(25)
t=1 s=1

i =12,.. sl dn al clsidall e adiad cul o ai,bi,(;i,di,ei,gi TN
'&M(ZS);(%) (23),(22),(18),(17), (16), (15) gall ganasg

Bl -1, 2j -1 2k —1
I—Ijjf (x,y,z Yxdydz = 3222f (x +=—=h,y, +JTh,z0 Thj

2o Yo Xo k=1 j=1i=1

XXz

h® h®
+[ z(D +D,, +D, )—E(Dm -D,, -D,, +D,,, +D

+D,, +D,, -D,,, =Dy, )+ |f (X,1,¥1,2,) +Bh*+B,h* +... ..(26)
) ) Al A ) il e L aaias il 5 B, B, s

J (Xo, Y2, ) il b Aina LeiST 5 saine JalSH Alla Lggd 05S5 A e g8l) (UE8E) (Say ARyl Gy 3 Aiadla

'(XO’yn’ZO)
ALy 3
011
.[j_[xz(%+f—y+1)1’3dxdy 1 JYa
-100

Al 35V Asiiall & (0,1,0)Ak8l ) a3 aie 43Y) (0,1,0) ddadill & 4 jad) coliidal) Jine 481 jaivse s JolSdll
e ae JolSll bl Aagl) (p &5 5lall die g (Cone e 0sS mU 6 f (X y)=-xz (XZ 42—y +1)"°
Lodie  Alalill amy pfie D 4sd)l 4l "Ll dalaie Wil Bads (1 ad Jsn) Ol gy b
il S L (2,10/3,4,13/3,16/3,6,...) ganai dsany sy, dimad aladiul sy M =n, =n, =256
Ml s Sy ) Qamadll 138 0o AN Aa¥) e aw gl Akl sacld aladiuly Ay yde (e dased] daaaa

(3583 2,183) S ol ) el gy 48 jaiasl (2 gl ) Ml (] A jaall)

1

I:.lfj..[\/(l—x)2+y2+z2 dxdydz 2 Jha

000

adaail) 6.‘\ :\3\4);1\ Glatiall e 4] ale Lia Jel&adll ol EINS "\Tﬁ;ﬁaﬁ " L@J u.n;\! ‘é_ﬁ\ el O L Jalsaly
smw‘;&gﬂ\ ‘)\JSS:\.E;).A d)\;wﬁhﬁﬂ\w&ﬂ\ \A@J@gﬁﬁﬁd\;ﬁ\‘_g@#\ AT Baild eSS L g (110,0)
C_JMS J gy aﬂ‘)..m}‘) d:m.aﬁ e\&u\ A M :nl:nZ :64 \.AA.\Q(@)ELJ\ GALUJ)JJM\ Lé B‘);\SY\ :\a_j‘)}”
o Sl Aad b JA S 3 (1,0,0) Adill vie Al B JMeW) asms e a2 (2,4,6,8,10 ,..0)
Sacld oISl & e ol e dng Y Aaaas dedll S Laiy &y e 45 e pde da ) ) i (0.96059195645489)
(2 i ypall) Ml 13 Jiagy | (2 285 Jp2al) (b e LeS Angil) 530 a2k E55N ag¥) e (oL ) ALekcl

(473.1\.4 4677)u1.5 luall ol GAL.\).I 45):23.\»\ L;.ﬂ\ C'_\§}S\ o "le
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110
| =_[” (x* +y*+z%)dxdydz 3 Ja

00-1

Aadil) & 4 el cliidal) Jiee 40 paise JulSall (i Gl "LLIAT "a Led G 3 LS e Ly Lin el

dry ) ) Aagain A e lilias Cun OLSE (e g il 1agd A 5 o sl & 48 Hlall o2 3038 (a5 Ll 5 (0,0,0)
Ledie (L) zaliyg) Jsaadl 8 5 AY) Zag V1 Baae V) 3 Aagdll )85 Aadle JDA (pe Alaldll ey 45 je die
& eV asms e at b (2,4,13/3,6,8,10 ,...) gomasd dsan e sy dinald pladiul 2y M =N, =n, =128
4y pdic A e pie dxy)) ) 4 5ie ((0.76873958094616 ) & JalSill dad b Jsdll (Say 31 (0,0,0) aaiill xie At
LS daiil sda pe 40 jlie A3V dla¥) o aws o)) Adadil) 5208 aladinly 4 pie () pe Aused] dagaia Aol S Laiy
Lyl (2 4o yaall) "kt 10 Jiags, (3 pl) Jsaall) (A (e
(5 30.971) 08 luaall LAY el s 48 i) 31 i gl ) Mdle
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m=nl1=n2 MMM K=2 K=10/3 K=4 K=13/3 K=16/3 K=6 K=19/3 K=22/3
1 0.25000000000000
2 0.27495460108292 | 0.28327280144390
4 0.28037258888110 | 0.28217858481382 | 0.28205806799129
8 0.28168378787053 | 0.28212085420034 | 0.28211449576097 | 0.28211825761229
16 0.28200893081249 | 0.28211731179315 | 0.28211692163306 | 0.28211708335786 | 0.28211702206706
32 0.28209003492076 | 0.28211706962351 | 0.28211704295099 | 0.28211705103885 | 0.28211704935195 | 0.28211705004591
64 0.28211029764435 | 0.28211705188555 | 0.28211704993190 | 0.28211705039729 | 0.28211705036380 | 0.28211705038954 | 0.28211705039500
128 0.28211536228785 | 0.28211705050235 | 0.28211705035001 | 0.28211705037788 | 0.28211705037687 | 0.28211705037720 | 0.28211705037700 | 0.28211705037678
256 0.28211662836288 | 0.28211705038790 | 0.28211705037529 | 0.28211705037697 | 0.28211705037693 | 0.28211705037693 | 0.28211705037692 | 0.28211705037692 | 0.28211705037692
011
e K50 e fxpY Ao Al Qs g | = ”j—xz (x2+z%—-y +1)"dxdydz ~0.28211705037699
-100
(1) & Jsa
m=n1=n2 MMM K=2 K=4 K=6 K=8 K=10 K=12
1 0.86602540378444
2 0.93608670099887 | 0.95944046673701
4 0.95441171684771 |  0.96052005546400 |  0.96059202804579
8 0.95004354316844 |  0.96058748527535 | 0.96059198059611 | 0.96059197984294
16 0.96020464381885 |  0.96059167736899 | 0.96059195684190 | 0.96059195646485 | 0.96059195637317
32 0.96049511521811 |  0.96059193901786 | 0.96059195646112 | 0.96059195645507 | 0.96059195645503 | 0.96059195645512
64 0.96056774532840 |  0.96059195536517 |  0.96059195645499 |  0.96059195645489 |  0.96059195645489 | 0.96059195645489 |  0.96059195645489
111
Allat A al (ol Jalsil) I=”I\/(1—x)2+y2+z2 dxdydz
000

(2) fi Jsas
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m=nl=n2 MMM K=2 K=4 K=13/3 K=6 =8 K=10 K=12

1 0.57235712127667

2 0.73147039073715 0.78450814722398

4 0.75997013665406 0.76947005195970 0.76846751227542

8 0.76657553724759 0.76877733744544 0.76873115647782 0.76874491752090

16 0.76820006814230 0.76874157844053 0.76873919450687 0.76873961405588 0.76873952987390

32 0.76860478317814 0.76873968819009 0.76873956217339 0.76873958136393 0.76873958084501 0.76873958104490

64 0.76870588588061 0.76873958678143 0.76873958002085 0.76873958095241 0.76873958094587 0.76873958094627 0.76873958094617
128 0.76873115742109 0.76873958126792 0.76873958090035 0.76873958094626 0.76873958094616 0.76873958094616 0.76873958094616 0.76873958094616

101

Aldas dag ) ol Ja | :”I (x*+y*+z %" dxdydz

0-10

€)

M) dsa
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AzBlial 4

LS 5 el OISl culd A3 Ml Ay ) adl) Glua die 430 Gl s Jglas 00 A (e oaly
Laie s XY ,Z 20U sy Je ol Al sacldy Jal<al) ddhaia Aled saa) e A0 el liiial) Aliea
el e 5 i Ll a5 3 A 5adl el il aaad A ghe A1 aadl e 5 ) Legl) T3 ) 40 el el il dae ) oS5
"ad (MMM 32218) ac @l oda cilae) 38 s jladl aad) e 5yl o) a3 3l 4 5adl < i) anel 4 sbuse s Jaws 3V
pladiul (5 93 (e A3 Jadl il (e dae Jlaatiuly OIS dsgaall Ay ) 4l ae 45 la (A e il je Baal) dagaiaa
Laie 4yyfe il o duwedl dapmia dad o Ulas J5¥) dail & JUd daw o) lle iy, Jaad
S, M=n=n,=64 Laic 4 phe il e day )Y dapaia dadl) cul€ JU Jalill 45 m =n, =n, =256
. M=n=n, =128 Luic 4, jhe ) j Luedl dagnia dadll CulS U Jalssl)
O Qi 2axy ol SBY) Ao o Cun (e Juadl il cadaef 5, S3) 3ac il ae o ey Jiad AR5k aladia) xie 43 V)
3y Ay pde A se 13) JsY) JelSill b Allal) Al dilae cilS A Allail) COLISH 4 e 4 )lie A0 3ad) il i)
Gy, M=N, =N, =64 Laic (laldll 3y 4 be 435 3a]4) S JalSill iy M =N, =N, =256 Lexie (Alaldl
Cla A RMMM 43k e sladeY) (Sa dlhg, m =n =128Laie (Alaldl axy 45 jde 435 je 14) GG Jalsil)
(JalSill dihaie Siles anl e 8 4 el liniial) Aliee g5 patuall CBLlSall culd ZENA cdlal<sl)

JJL«AAJ‘
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435Sl daala ) dedie riveale Adley | " ASDN 5 AL COLISE Cluad naall kN (any " s Jsi | e [5]

. 2010
Al | " Matlab 4xd alaiuly 4500 5 408 5 dpalal OOl Cluad Laaall @ikl sy " a2 ¢ ke | ol [6]
. 2009 , 4d Sl daalas ) dadia iisala
dall Al ) il O g aSle la ) " JalSil 5 Jualéil) Ol 8 Jilisa 5 <l i o 58 ladle Al ™50 &bl [7]
1988 paradiall LY (1o Ludi daa 5, a5l pdall

(1) gatidd
ads f(x,y,2) A4 Gl

function F=f (x,y,z);
F=log(x +y +z +1);

(2) gl
[a,b]x[c,d]x[e,f ] kil & f (x,y,z) &adl Takade aus yl cale sa
clc
clear
Symsxyz
ezmesh(log(x +y +z +1),[a,b,c,d,e,f],90)
(2) gl
. RMMM 400 gk [a,b ] x[c,d ] x[e, f ] 4kl & w(x,y,z ) Al SO Jalill 4ad Aayy
tic
clear all
clc

a=-1; b=0 ; c=-2 ;d=0; e=1;f=2;eps=10"(-14);
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%find triple integral of function g(x,y,z) on the [a,b]*[c,d]*[e,f]
%using RMMM
D=[2,4,6,8,10,12,14,16,18,20,22,24,26,28,30,32,34,36,38,40,42,44,46,48,50];
n=1;h=(b-a)/n;h1=(d-c)/n;h2=(f-e)/n;

s(1,1)=1;
s(1,2)=h*h1*h2*gl(a+.5*h,c+.5*h1,e+.5*h2);
for i=2:10

n=2"\(i-1);s(i,2)=0;

h2=(f-e)/n;

for t=1:n

h1l=(d-c)/n;

for k=1:n;

h=(b-a)/n;

for j=1:n
s(i,2)=s(i,2)+h*h1*h2*gl(a+h*(2*j-1)/2,c+h1*(2*k-1)/2,e+h2*(2*t-1)/2);
s(i,1)=n;

end

end

end

for I=3:i+1

clc
s(i,1)=(s(i,1-1)*2”D(1-2)-s(i-1,1-1))/(2"D(l-2)-1)
end

if abs(s(i,i+1)-s(i,i))<=eps;

sprintf('%5.0f %2.15f",n,s(i,i+1))

break

els

end

end

xlswrite('E:/(3-98).xls',s,1,/A2")

toc
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