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Derivation Numerical Method by Using Trapezoidal Method
to Evaluate Double Integrations Its Integrands are Continuous
But with Singular Derivatives.
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Abstract

The main aim of this research is to derive rule to evaluate double integrations its integrands
continuous but have singularity at its derivatives on points not in the end of limits of region of
integrals by using Trapezoidal method over interior dimension x and exterior dimension y and to

find correction terms(formula of error) for it and using Romberg acceleration [2]and [3] to
improve the results of integrations by depending on correction terms that we found with
Romberg acceleration when the numbers of subintervals on the x-dimension equal to the
subintervals on the y -dimension that is mean (h =h) whereas his the distances on x -axis andh
is the distances on the y -axis.

We named this method by RTT and this method we can depend on it to evaluate double
integrations which has singular derivatives on its integrands since it gave high accuracy on the
results with little subintervals.
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Ll 4 el ol (x,y) =(0,0) La—ic &5l e Gl Jtiea oS3 (2)J )

Ao dadll 0S8 TT sac il Gulalyy 4y pde 45 e Jde da )l ) 43840.43931732073627
4y 5k Ledle Jaanall il e &y ) Jusad Jlexind aay5 =128 Ledic 4y e (i pe day )Y
e Ulas (2,4,4,6,8,10,12,... )25 (16) s2elEll (0 A jaiuial) pusaill 3 gas Slaiclis RTT

(2)Jd s o Aisae LS5 =128 Ledie 4y pdie 4 e pdie Aay )Y A e Afial) Aall Aaiae dad

[ (32.173438seconds)zlill clua 3 (5 yaiual) & 4l ]

n=m | TT 2 4 4 6 8 10 12

1 0.60355339059327

2 | 0.48015806818724 | 0.43902629405190

4 0.44947299610255 | 0.43924463874098 | 0.43925919505358

8 | 0.44185059576460 | 0.43930979565195 | 0.43931413944602 | 0.43931780240551

16 0.43995015279412 | 0.43931667180395 | 0.43931713021409 | 0.43931732959863 | 0.43931732209376

32 | 0.43947549004213 | 0.43931726912481 | 0.43931730894620 | 0.43931732086167 | 0.43931732072299 | 0.43931732071761

64 | 0.43935686012659 | 0.43931731682141 | 0.43931732000118 | 0.43931732073818 | 0.43931732073622 | 0.43931732073627 | 0.43931732073629

128 | 0.43932720536805 | 0.43931732044854 | 0.43931732069035 | 0.43931732073629 | 0.43931732073626 | 0.43931732073627 | 0.43931732073627 | 0.43931732073627
10

RTT 4,k | =I J Xy X*+y? dxdy JeSillded an (2) dsaall | 0,43931732073627

0-1
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(3) L s

1 :j)'j.,/x"+y4 dxdy

-10
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01
& opdly (x,p)€[01]x[-1,0] 9 osma [=[[x'+y" dvdy JaSi dasa o) -3

-10
Bakiys A8y e st Abdadll ind ol (1, ) =(0,0) Lesie L 5a il Jine () (3)S0
Al A ARl & Py 35ms 00 o2l (2,4,6,8,....) gmaall 353 o Ulas 7T 320Ul
Bac| dsadl (A_U.&c i e :\—UJY)USB‘ a0 (3)dﬁéj‘ & Jolsill dad culs (0,0)
s e dn ¥ Y e dama Wl 6l n=128 Laie RTT 46kl Jlasiuls (k=6,8,10,12,14)

Ladie

0.5
o JalSill dad il )5 s Ablatl Aasll sai maia JSG0 s )N G ey 138 4 e 43 5
ol Ayle e e Aa,Y Ljie 0.54471470661241 oSSl iad b Sl (e 1 385 jaa
0 =
1
05 e 08
0.4 S e e I
o, 02 [(43.501979 seconds) il Clua (8 (3 il <8 ) ]
y X
n=m | TT k=2 k=4 k=6 k=8 k=10 k=12 k=14
1 | 0.85355339059327
2 | 0.62197079689774 | 0.54477659899923
4 | 0.56403024628459 | 0.54471672941354 | 0.54471273810783
8 | 0.54954318484236 | 0.54471416436161 | 0.54471399335815 | 0.54471401328276
16 | 0.54592179665878 | 0.54471466726425 | 0.54471470079110 | 0.54471471202019 | 0.54471471476034
32 | 0.54501647721951 | 0.54471470407308 | 0.54471470652700 | 0.54471470661805 | 0.54471470659686 | 0.54471470658889
64 | 0.54479014914423 | 0.54471470645247 | 0.54471470661110 | 0.54471470661243 | 0.54471470661241 | 0.54471470661243 | 0.54471470661243
128 | 0.54473356723785 | 0.54471470660239 | 0.54471470661239 | 0.54471470661241 | 0.54471470661241 | 0.54471470661241 | 0.54471470661241 | 0.54471470661241
01
RTTak: 1= [ [f)F+y* dxdy JolStl iad o (2) Jsesd
-10
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Lasiiioal) el al)

(1) el
ady f(x,y) A4St cale oo

function F= f (x,y);

F=log(x +y);
(2) zabi )
[a,b]x[c,d ] dhidl & f (x,y ) Aol Jalada aus yl ila s
clc
clear
Syms X'y
ezmesh(log(x +y ),[a,b,c,d],70)
(2) gabi pll
CRTT 4kl subis [a,b]x[c,d] dakidl & w (x,y)adlall S JelSil) dad alayy
tic
clear all
clc

a=-1;b=0;c=0;d=1;eps=10"(-14);
%find double integral of function g(x,y)on the [a,b]*[c,d]
%using RTT
D(1)=2;D(2)=4;D(3)=6;D(4)=8;D(5)=10;D(6)=12;D(7)=14;D(8)=16;D(9)=18;
n=1;h=(b-a)/n;h1=(d-c)/n;
s(1,1)=1,
s(1,2)=h*h1*(g(a,c)+g(a,d)+g(b,c)+g(b.d))/4;
for i=2:10
n=2"(i-1);s(i,2)=0;
s(i,2)=s(i,2)+g(a,c)+g(a,d)+g(b,c)+g(b.d);
h1=(d-c)/n;
for j=1:n-1
s(i,2)=s(i,2)+2*g(a,c+j*h1)+2*g(b,c+j*hl);
end
h=(b-a)/n;
for k=1:n-1
s(i,2)=s(i,2)+2*(g(a+k*h,c)+g(a+k*h,d));
forr=1:n-1

s(i,2)=s(i,2)+4*g(a+k*h,c+r*h1);

s(i,1)=n;
end
end
s(i,2)=s(i,2)*h*h1/4;
for I=3:i+1

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

if abs(s(i,i+1)-s(i,i))<=eps;
sprintf('%5.01%2.13f',n,s(i,i+1))

break

else

end

end
xlswrite('E:/(TT-ex12).xls's,1,/A2")
toc
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