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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

I = j j f(x, y)dxdy, numerically its integrands have singular partial derivatires excutly at the
Yo %o

point(XZn,yo)or point (xo, yzm) 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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64 128 | 0.54471470400764 | 0.54471470661268 | 0.54471470661241 | 0.54471470661241
01
I:I_"Jx“+y4 dxdy
k=10 k=12 210
0.54471470660807 (2) s, Jsea
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

10
=[] XX +y? dxdy ~0.43931732073
0-1

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 230 alasily s Sl ALl il o & lie (R pde () e saal) Aasnaa Lo (SS(h, h,) ) saclill s e
ve dyde Cilpe g e clas JoY) JeSil 8 Lle dsay disal aladiul (e e Al el i)
Jlsill oy N=2M=128vic 3, 50 ) j0 Ll 2 e S i Bl Ll s ) JulS) 3y N=2M =512
$'ROSS (N, h,) 4kl aladiul xie yn = 2m =256 e 4 e il e gl 4380 A8 dad Lo clias L
L) geal  alatinly Al ol 450as 0 e Jsamnll 5y gy Jenad

LS ded Glo AU JalSil) 50 =2m =512 e 4 de 4 ye 3 pde WY 4 jhe duy il del) Jalsil) (b
de Ay plie e Syde (sanY A jie L i Aad o W QWS 3N =2M=128xic 4, 50 48y 5580 oY
_N=2m=256

liaa LTy 3 paioall OIS ld Al MK Cilus &ROSS(hl,hz) g,k e alaeW) oSy 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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