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Derivation Numerical Method by Using Mid Point Rule to
Evaluate Double 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 double 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 two direction x and y . and the derive the
correction error terms and we used Romberg acceleration to improve the results when the
number of subintervals on the direction of dimension equal to subintervals on the direction of
dimension y . and we will use the symbole RMM 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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n=m MM K=2 K=4 K=6 K=8 K=10 K=12
1 | 0.35355339059327
2 | 0.50395165468759 | 0.55408440938570
4 | 0.53492573297065 | 0.54525042573166 | 0.54466149348806
8 | 0.54229229234725 | 0.54474781213945 | 0.54471430456664 | 0.54471514283772
16 | 0.54411065102254 | 0.54471677058097 | 0.54471470114374 | 0.54471470743862 | 0.54471470573117
32 | 0.54456378940434 | 0.54471483553161 | 0.54471470652832 | 0.54471470661379 | 0.54471470661055 | 0.54471470661141
64 | 0.54467698335256 | 0.54471471466863 | 0.54471470661110 | 0.54471470661242 | 0.54471470661241 | 0.54471470661241 | 0.54471470661241

I :ﬁ«/x“ry“ dxdy

-10

(3) py s
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LS5 5 patunall LSl 1 ALl LKl Ay ja0) all i ie 48] Cand) 138 Jglan 508 DS (e oualy
se osSiladie sy x cpanll AS Lo Jas ol Akl sae ) JolSH) Adlaie les san) e A A jall i) Aliee
e Al e syl L) T a3 ) A el ol il aaal Ay glaa AR 0AN axall e 5 il Leal) 1 5as ) A 5l el ysal)
G 2 Jlarialy s OIS gaa 2l o o Jlie (e ) e s2al) dagnan "Lad (MM 2018) 5203l) 53 ke 3
A ¥ dana ded e Ulas JY) el 3 U oo e Lgle o e s dinad aladid 5 e 438 ) ol yidl
Ja&ill Ay n=mM=256 Laie 4 e il pe A Y dagaia dadll U JaSEll 89 n=m=64 Laie 4 e (il pe
) . N=M=64 Lexic 4, e 5l pe EM daymin Lol cailS EA)
Oe Gl damy ) SBY) Aoy Can e uadl il e 5 S0 BaclEll pa @ jaa sy diat A3yl Jlasin) ie 43) V)
(ALalall amy A5 50 14) JoY) JelSall & Adatl) dadll Aatae cilS 3 Allatll COLASH o a4 lae 4 3al) ol gl
Ladie Sl Jalsall s ¢« m=n=256 e (deul\ d 3\_33)413) G.atﬂ\ Jalsaly s m=n=64 Luc
Gla (& RMM 4,k o alaieVl (Sey @iy Alaldll aey 45 e jde day)¥ 488 daill cilS m=n =64
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(1) geai
ads f(x,y ) U AL il

function F= f (x,y);

F=log(x +Yy);
(2) ek
[a,b]x[c,d] dhidl G f (x,y ) Al Lalada pns )} e 58
clc
clear
Syms X'y
ezmesh(log(x +Y ),[a,b,c,d],70)
(2) gabi pll
. RMM 48l Gukis [a,b]x[c,d] ddhaidl A& w(x,y)adall Sl Jalsil dad sy
tic
clear all
clc

a=0;b=1;c=-1;d=0;eps=10"(-18);
%find integral of function g(x)on the [a,b]
%using RM
D=[1,2,4,6,8,10,12,14,16,18,20,22,24,26];
n=1;h=(b-a)/n;h1=(d-c)/n;
s(1,1)=1;
s(1,2)=h*h1*g(a+0.5*h,c+0.5*h1);
fori=2:12
n=2"(i-1);s(i,2)=0;
h1=(d-c)/n;
for k=1:n
h=(b-a)/n;
for j=1:n
s(i,2)=s(i,2)+h*h1*g(a+h*(2*j-1)/2,c+h1*(2*k-1)/2);
s(i,1)=n;
end
end
for 1=3:i+1
clc
s(i,D)=(s(i,I-1)*2~D(I-2)-s(i-1,1-1))/((2"D(1-2))-1)
end
if abs(s(i,i+1)-s(i,i))<=eps;
sprintf('%5.0%2.13f',n,s(i,i+1))
break
else
end
end
xlswrite('E:/(Exma.8t8).xls',s,1,’/A2")
toc
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