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Abstract

The main aim of this search is to derive
method to find the values of the double
integrals numerically its integrands have
singularity at partial derivatives or the
integrands are singular in one point or
more of region of the integrals by using
midpoint rule on the two dimensions
(interior x and exterior y) and how to find
the general form of the errors (correction
terms) with improve the result by using
Romberg acceleration[1],[5]by depending
on the correction terms that we found it
when the number of subintervals (n) that
divided integral interval on the interior
dimension x not equal to the number of
subintervals (m) on the exterior dimension
y , that is mean (h,#h,) when h; means

the distances between the ordinates on the
x axis and h, is the distances between the
ordinates on the y axis and we denote to
this method by M;(h;) and we can depend
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VORI

on it to calculate the double integrals
because it gave high accuracy in results by
few subintervals (we will take particular

case when n=2m, that is mean (h, =%h2)

to able us to use Romberg acceleration on
the integrals that we study it ) .
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" Methods of Numericalntegration " |,
BLASDELL Puplishing Company , pp. 1-

2,599,113, chapter 5, 1975.

5-Sastry S. S., " Introductory Methods of

Numerical Analysis ", New Delhi, pp 5-7
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22 -9 42 2015 ¢ Glia ¢ 3 ) 2 [ Alaal) Sladaly 11 9 guslall 48 g<1) dlaa

m 0 [ M K=2 K=2.5 K=4 K=6 K=8 K=10
2 |4 | 0.69318117103179 | 0.69041791958607
4 |8 | 0.69057766124570 | 0.68970982465034 | 0.68955777030254
8 | 16 | 0.68982445412550 | 0.68957338508543 | 0.68954408643067 | 0.68954317417255
16 | 32| 0.68961746443412 | 0.68954846787033 | 0.68954311721648 | 0.68954305260220 | 0.68954305067252
32 | 64 | 0.68956237456236 | 0.68954401127178 | 0.68954305427413 | 0.68954305007797 | 0.68954305003791 | 0.68954305003542
64 | 128 | 0.68954800877335 | 0.68954322017701 | 0.68954305029951 | 0.68954305003454 | 0.68954305003385 | 0.68954305003383 | 0.68954305003383
M, (hy) Ak |_” dxdy@u\&&ﬂ\umuﬁ(l) Jsaall
m_n | Mk K=2 K=2.5 K=3.5 K=4 K=4.5 K=5.5 K=6 K=6.5
1 |2 | 021330857545826
2 |4 | 021523268236633 | 0.21628501137744
4|8 | 0.21584542326364 | 0.21618054238817 | 0.21614571939175
8 | 16 | 0.21602407303876 | 0.21612177984518 | 0.21610210233084 | 0.21609284545019
16| 32 | 0.21607339534849 | 0.21610037061541 | 0.21609323420549 | 0.21609131056243 | 0.21600116174227
32| 64 | 0.21608656035757 | 0.21609376054012 | 0.21609155718168 | 0.21609119706223 | 0.21609118605744 | 0.21609116767845
64 | 128 | 0.21608999982874 | 0.21609188093799 | 0.21609125440395 | 0.21609118938629 | 0.21609118864205 | 0.21600118881436 | 0.21609118886688
128 | 256 | 0.21609088584603 | 0.21609137057967 | 0.21609120046023 | 0.21609118887651 | 0.21609118862708 | 0.21609118883941 | 0.21609118884057 | 0.21609118883998
256 | 512 | 0.21609111211895 | 0.21609123581702 | 0.21609119089613 | 0.21609118884237 | 0.21609118883906 | 0.21609118883986 | 0.21609118383988 | 0.21609118883986 | 0.21609118883986
M, () kel = j Isln’l((x YDy il QST e s (2) s
0.50.5
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Cped (Ja ) dajw Guamlicd)  daas Gua o)
m [n M;(h;) K=1.5 K=2 K=2.5 K=35 K=4 K=45 K=55 K=6
1 |2 | 05822617186488
2 |4 | 06124056609964 | 0.6288919305007
4 8 0.6262209845123 | 0.6337768358388 | 0.6354051376182
8 16 0.6320034128308 | 0.6351659278910 | 0.6356289585751 | 0.6356770212683
16| 32| 0.6342904077348 | 0.6355412067812 | 0.6356662997446 | 0.6356743182840 | 0.6356740562072
32| 64 | 0.6351628768473 | 0.6356400460496 | 0.6356729924724 | 0.6356744296503 | 0.6356744404482 | 0.6356744660642
64 | 128 | 0.6354879090918 | 0.6356656751292 | 0.6356742181557 | 0.6356744813555 | 0.6356744863688 | 0.6356744894301 | 0.6356744905105
128 | 256 | 0.6356070755350 | 0.6356722498269 | 0.6356744413928 | 0.6356744893301 | 0.6356744901033 | 0.6356744903523 | 0.6356744903950 | 0.6356744903923
256 | 512 | 0.6356502892949 | 0.6356739236850 | 0.6356744816377 | 0.6356744902798 | 0.6356744903719 | 0.6356744903898 | 0.6356744903915 | 0.6356744903915 | 0.6356744903914
11
M, (h) Bk | = [ [ 22 L) JalSil) s (e (3) s
P(h) Ak Jﬁimdxdyg o (3) ds
m[n [ Mh) K=2 K=35 K=4 K=6 K=8 K=10
1 |2 | 0.23987388196119
2 4 0.22785480114653 | 0.22384844087498
4 8 0.22439951219902 | 0.22324774921651 | 0.22318950715368
8 | 16 | 0.22347510488229 | 0.22316696911004 | 0.22315913680545 | 0.22315711211557
16 | 32 0.22323711584600 | 0.22315778616724 | 0.22315689580440 | 0.22315674640433 | 0.22315674059939
32 | 64 | 0.22317690887460 | 0.22315683988413 | 0.22315674813409 | 0.22315673828941 | 0.22315673816060 | 0.22315673815103
64 | 128 | 0.22316178799927 | 0.22315674770749 | 0.22315673877020 | 0.22315673814594 | 0.22315673814367 | 0.22315673814360 | 0.22315673814359

M, (h) 3kl :ﬁ

oX tY

dxdy AU JalSill Clua G (4) Jsand)
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22 -9 4@ 2015 « Sl ¢ 3 aad) 2/ alaall

Sladaly 11 9 guslall 48 g<1) dlaa

mn | Mih) K=2 K=4 K=6 K=8 K=10 K=12
1 |2 | 0.43662385710668

2 |4 | 051993544285165 | 0.54770597143331

4 |8 | 053863965342613 | 0.54487439028429 | 0.54468561820769

8 | 16 | 0.54320338301347 | 0.54472462620924 | 0.54471464193757 | 0.54471510263170

16 | 32 | 0.54433733961648 | 0.54471532515082 | 0.54471470508026 | 0.54471470608252 | 0.54471470452743

32 | 64 | 0.54462039384029 | 0.54471474524823 | 0.54471470658806 | 0.54471470661199 | 0.54471470661407 | 0.54471470661611

64 | 128 | 0.54469113023017 | 0.54471470902679 | 0.54471470661203 | 0.54471470661241 | 0.54471470661241 | 0.54471470661241 | 0.54471470661241

11
M, (hy) Gk | =.”'«/x4+y4dxdy G QS s Gy (5) s
00
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sqrt(x (1.0/2.0)+y (1.0/2.0))
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(x+y) 1.0/sqrt(-x y+1.0)
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