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Evaluate double integrals its integrands have singular derivatives and singular by use
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11
Rsim? 44 yh, | =H X+y dxdy JelSill ded cun: (V) o
00 2

n| Mm sim? K=25 K=4 K=6 K=8 K=10

2 4 | 0.68724900275662

4 | 8 |0.68912681016177 | 0.68953004532966

8 | 16 | 0.68946873187701 | 0.68954215520033 | 0.68954296252504

16 | 32 | 0.68952986489239 | 0.68954299242701 | 0.68954304824212 | 0.68954304960271

32 | 64 | 0.68954071622047 | 0.68954304640464 | 0.68954305000315 | 0.68954305003110 | 0.68954305003278

64 | 128 | 0.68954263728291 | 0.68954304980655 | 0.68954305003334 | 0.68954305003382 | 0.68954305003383 | 0.68954305003384

0.68954305003384
11
Rsim? 44 )k | = I jsin’l(w)dxdy JalSill A (pan 3(2) Jss
0505 2
n | m sim? K=2.5 K=35 K=4 K=4.5 K=5.5 K=6 K=6.5
2 | 4 |0.21666291051811
4 | 8 | 0.21619505953990 | 0.21609459451498
8 | 16 | 0.21610974956201 | 0.21609143033334 | 0.21609112353956
16 | 32 | 0.21609448332721 | 0.21609120509818 | 0.21609118325975 | 0.21609118724110
32 | 64 | 0.21609177212569 | 0.21609118992978 | 0.21609118845907 | 0.21609118880570 | 0.21609118887804
64 | 128 | 0.21609129201223 | 0.21609118891399 | 0.21609118881550 | 0.21609118883926 | 0.21609118884081 | 0.21609118883997
128 | 256 | 0.21609120708256 | 0.21609118884500 | 0.21609118883831 | 0.21609118883983 | 0.21609118883985 | 0.21609118883983 | 0.21609118883983
256 | 512 | 0.21609119206503 | 0.21609118884021 | 0.21609118883974 | 0.21609118883984 | 0.21609118883984 | 0.21609118883984 | 0.21609118883984 | 0.21609118883984
0.21609118883984
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11
Rsim? 44k | :II x*y dxdy JelSall dad o () Jea
6505 1= XY
N [ m sim? K=1.5 K=2.5 K=3.5 K=4 K=4.5 K=5.5 K=6
2 | 4 | o0.6011950188225
4 | 8 | 0.6236650365364 | 0.6359542972948
8 | 16 | 0.6314619134826 | 0.6357261670810 | 0.6356771790300
16 | 32 | 0.6341914022299 | 0.6356842091951 | 0.6356751992748 | 0.6356750073210
32 | 64 | 0.6351513083870 | 0.6356762984969 | 0.6356745997754 | 0.6356745416490 | 0.6356745106042
64 | 128 | 0.6354897313530 | 0.6356748210191 | 0.6356745037497 | 0.6356744944392 | 0.6356744912918 | 0.6356744903989
128 | 256 | 0.6356092067595 | 0.6356745500291 | 0.6356744918375 | 0.6356744906825 | 0.6356744904320 | 0.6356744903923 | 0.6356744903921
256 | 512 | 0.6356514160350 | 0.6356745010543 | 0.6356744905375 | 0.6356744904115 | 0.6356744903934 | 0.6356744903916 | 0.6356744903916 | 0.6356744903916
0.6356744903916
Rsim? a4yl | =J1"1[ Xy dxdy JelSall Aed cpu i(4) Jo
oo VX TY
N m sim? K=3.5 K=4 K=6 K=8 K=10
2 | 4 |0.22214964966365
4 8 | 0.22303060584809 | 0.22311602189262
8 | 16 | 0.22314295667705 | 0.22315385002632 | 0.22315637190190
16 | 32 | 0.22315534876915 | 0.22315655028576 | 0.22315673030305 | 0.22315673599196
32| 64 | 0.22315660451881 | 0.22315672627421 | 0.22315673800677 | 0.22315673812905 | 0.22315673813743
64 | 128 | 0.22315672565456 | 0.22315673739968 | 0.22315673814138 | 0.22315673814351 | 0.22315673814357 | 0.22315673814358
0.22315673814358
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11
Rsim? 4,k | :”«/x‘#y“dxdy JalSill dad aw 2(5) Jgsa
00

ni| m sim? k=4 k=6 k=8 k=10 k=12

2 4 | 0.5416174635570

4 8 | 0.5445433732481 | 0.5447384338942

8 | 16 | 0.5447040168824 | 0.5447147264581 | 0.5447143501495

16 | 32 | 0.5447140394748 | 0.5447147076476 | 0.5447147073490 | 0.5447147087498

32| 64 | 0.5447146649321 | 0.5447147066292 | 0.5447147066131 | 0.5447147066102 | 0.5447147066081

64 | 128 | 0.5447147040076 | 0.5447147066127 | 0.5447147066124 | 0.5447147066124 | 0.5447147066124 | 0.5447147066124
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Abstract

The main aim of this research is to derive numerical rule to calculate values of double
integrals its integrands have singular partial derivatives and singular integrals at one end of limits
region of integration by using Simpson's rule with two dimensions (on the interior x and exterior y)
, and to find correction terms (formula of error) for it < and using Romberg acceleration to improve
the results of integrations by depending on correction terms that we found when the number of

subintervals (m) on the dimension y equal to twice of subintervals (n) on the dimension x,((n),(m)

even integers number) » precisely when h;=2h, where h; is the distance between ordinates on x-axis
and h, the distance between ordinates on y-axis .

we will use the symbol ( sim® ) to indicate this Simpson's rule with two dimensions and
symbolized the base with Romberg acceleration the symbol ( Rsim? ) , and we can depend on this
rule to calculate like these integrals because it gave high accuracy on the results with respect to the

analytical values of integration with little subintervals.
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