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Amethod ROSS to Evaluate Double Integrals with Singular
Partial Derivatives Integrands when the number of
subintervals on the two dimensions are not equal
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Abstract

The main aim of this research is to derive rule to find values of integrals in the form
Yam Xon

| = _[ .[ f (X, y)dxdy , numerically its integrands have singular partial derivatires excutly at the
Yo Xo

point(xzn,yo)or point (X,,Y,n) by using the Simpson’s rule with the two direction x and vy .

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 is not equal to subintervals
on the direction of dimension y .
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Double Integrals for Continuous Integrands with

Singularity in Partial Derivatives
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n m SIM K=2.5 K=3.5 K=4
2 4 0.49978285728354
4 8 0.48744461443483 | 0.48479513429488
8 16 | 0.48756903354202 | 0.48759575095694 | 0.48786729408445
16 32 0.48757931731663 | 0.48758152562594 | 0.48758014636154 | 0.48756100318001
32 64 0.48758039537659 | 0.48758062687620 | 0.48758053973493 | 0.48758056595982
64 128 | 0.48758053949880 | 0.48758057044721 | 0.48758056497595 | 0.48758056665868
128 256 | 0.48758056201095 | 0.48758056684515 | 0.48758056649590 | 0.48758056659723
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0.48758056659876 | 0.48758056659877 | 0.48758056659878 | 0.48758056659878
(1) fo ds
n m ss k=4 k=6 k=8
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4 8 0.54454337324810 | 0.54473843389418
8 16 0.54470401688243 | 0.54471472645805 | 0.54471435014954
16 32 0.54471403947477 | 0.54471470764759 | 0.54471470734901 | 0.54471470874979
32 64 0.54471466493206 | 0.54471470662922 | 0.54471470661305 | 0.54471470661017
64 128 0.54471470400764 | 0.54471470661268 | 0.54471470661241 | 0.54471470661241
01
I:”«/x‘%y“ dxdy
k=10 k=12 210
0.54471470660807 (2) o dsa
0.54471470661241 0.54471470661241
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N m SS k=2 k=4 k=4

2 4 0.451682232968

4 8 0.439172492585 0.435002579124

8 16 0.439305397576 0.439349699240 0.439639507247

16 32 0.439316398565 0.439320065562 0.439318089984

32 64 0.439317252073 0.439317536575 0.439317367976 0.439317319842
64 128 0.439317315756 0.439317336984 0.439317323678 0.439317320725
128 256 0.439317320382 0.439317321924 0.439317320920 0.439317320736
k=6 k=8 k=10
0.439317647742 (3) af Jsan
0.439317320739 0.439317319456
0.439317320736 0.439317320736 0.439317320738

i) g Addlial)-5

LUy 5 paiunal) LSl il AL} cOLlSall Dy il adl) Qs die 43 Canillids Jglaa 5 08 IS (e eaaly
il s oS Ladie 5 XY cpaal) DS e () gunen Bae &y JalSal) ddhaie  Jiled (gaa) e A A Had) Claidall Aliea
ORIl e syl Leal) a3 3l A 5l el il sae Caall Ay glue AR 2l e 5 gl L) T a8 ) A al)
O 20 alaialys SIS Al ol e e (e 8 e 5aad) Aagaaa "o (SS(h, h,) ) saelil a3 el 3
de dypde e g e clas JGY) dalSil i Lgle duagy dimad aladial g0 e Al el i)
Jolsill iy N=2M=128 e 3, oo po ol 4 e o 5 e o om0 a3 3y N=2M =512
| ROSS (h;, h,) &kl sladiul die 0 = 2m =256 xie & ke e qudl &y e G )5 Al o Cilian U
L) geal  alatinly Al ol 450as 0 e Jsamnll 5y gy Jenad

Ly i Aed e S el 50 =2m =512 aie 4, pde A5 je 3 e WY 4 he Ay @l Al JalSil) i
die Ay pde 48y 5 e sanY Ay jie da i ded o I JulSE 3,0 =2M =128 4, phe 45 5 5 ke 0 Y
N=2m=256

Aline LgiST 3 paiusall ISl 0l 40N COLWS Qs AROSS(hy,h,) 48k e slaie V) (Say el
Al byl Caatl Ay gle el e 438 3l cl il () &5 Laxie JulSall dilaie ilgd (saa) e 8 A el culiiia)
yad) e
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