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Derivation of formulaes evaluating double integrals and their
error formulaes using Mid-point and Simpson‘s methods
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Abstract
The main aim of this search is to find the values of the double integrals numerically,
Its integrals either continuous or continuous but its partial derivatives are singular or the
integrals are singular in one point or more of region of the integrals and to find the general
form of the errors (correction terms ) to any case of the behavior of integrands with different
style that another researchers used it Mohammed [14] , Alttai [10] and Dayaa [12] .
And by using the correction terms that we found it , we applied it to find the values of double
integrals for each case of cases of integrands ,we vyields that the two methods
RSS,RMS with Romberg acceleration canbe able on it to find the values of double

integrals numerically with high accuercy little subintervals and smaller times that the above
researchers needed to it.
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+42f (x;+(2i —1)h,y2+(21)h)+2_n_:f (x,+(2i)h,y,+(2))h)) )}+A3h4+53h6+... .(26)
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( f(Xo+@i-Dh,yy)+f (xo+(2i =Dh,y,,) )+22( f (Xo+(2i)h,yy)+f (Xo+(2i)h,y,,) )
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Yon  Xan
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8 16 32
+§h3f © (x 2n—2’y2n—2)+mh4f (X g0z, yz”*2)+ﬁh5f (X gn20Yonz) (33)
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8 8
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n-2Yai:2 Xon h2 2n-2

j X y)dxdy :?Z‘,(f (in-2:y2|)+f (in-2:y2|+2)+f (XZn’yZI)+f (in’yznz)

1=0 vy Xonss 1=0
+4(f (X2n—21y2l +h)+f (XZn_thZI)-I_4f (XZn—l’yZHl)-l_f (XZn—11y2I+2>+f (XZn’y2I+1))
+A,h* +B,h° +--. .(42)

23



2011 / (ale / Gallil) aaad) - acdil) Alaall — dualad) £30 S daals ddaa

Yan-2 X2n-2

h2
I f (X'y)de :E[ f (Xo'y0)+f (Xo'y2n72)+f ()(anz’yo)'Hc (XZn—Z’yZn—Z)

Yo %o
30,2 -Dh,y )+ 0+ 21D,y ) +23(1 (6 + 2D,y +f (X, + @D,y )

+4n21(f (X0, Yo+ 2] =Dh)+f (X, 0¥, +(2] —1)h)+4nf,f (xo+ (2 -Dh,y,+(2) -Dh)

j=1 i=1

23 (4, +@DhY, + 2] —1)h)]+2n22( f (K1Y + DN +F (XY o +(2))N)

n-1 n-2
4y f (x,+(2i —1)h,y0+(2j)h)+22f (X, +2ih,y0+(2j)h)ﬂ+A3h4+B3h6+... ...(43)
i=1 i=1

i =1,2,.., ki f (x,y) Al A ) cliial e adied cul 5 AL B das

-1 e duani (43),(42),(41),(40) gnall pens
2n Jz'"f (x,y Yxdy :%[ f X ¥Yo)+f KXo Vo) +F Xons Vo) +F (X500, Y o)

Yo Xo

n-1

+4Zn:(f X, + (21 =)h,y )+ (X, +(2i —1)h,y2n))+22(f (Xo+(2i)h,y ) +f (xo+(2i)h,y,,))

i=1

+4i[f X0, Yo+ (2] D)+ (X,,,¥,+(2] —1)h)+4if Xo+ (21 =)h,y,+ (2] —Dh)

j-1

ZEf (X, +(i)h,y,+(2] —1)h))+2ri( f (Xo, Yo+ @2J)N)+T (X,,, Y, +(2])h)

i=1 i=

421c (X, +(2i —1)h,y0+(2j)h)+2nz_if (XO+2ih,y0+(2j)h)ﬂ+[4__51)h6(Dx(4)+D;4))

—th(zD“)+2D<6>—21D<4>D<2>—21D(2>D<4>42D(5>D +42D, D®)
X y X y X y X y X y

1890
—ﬁhg(—ZDX(”—2Dy(7)+...)+..]f (X 10 Y ona) +Assh* +Bgh® +--- ...(44)
Cl s A, Beg ... S
o 3 (X, Y ) Whall Al s e s 3 MS 5208 mmaaill 3 50s dlag) ¢Sy AliLan 48yl
T h* & 2j -1 2i-1) . ¢ . 2j -1
[0y Yy == f(xo,y0+( J )h)+f (xzn,yo+uh)+42f (X, + (2 —1)h,y0+( ) )h)
Yo %o 893 2 2 i1 2
S i (2j -1 1. 1.4(-1 11 1,
+2§f (x0+(2|)h,y0+Th) + gh Dyy+§h6 EDXM)_@D;M“LEDX()D;Z)
+§h7[%D)§5) _%D)@ +...ﬂf (Xpr Yora) FAus N +Bysh® +... ...(45)
Col A, Byyg o S

2l Ao sanian a8 (e A8 all 3ac Bl 5 and) IS e () gusnans 520l Jlesialy Uadll) dapa (811
sl

24



2011 / (ale / Gallil) aaad) - acdil) Alaall — dualad) £30 S daals ddaa

sl (Xo,yo)‘;—idm_.c\ﬂuu‘;.i (h :h) 2m =2n Lade ajlallaadl e ol 4 L)

(X2n:Y2n)
BN T
| =SS (h)=af,(h)+af,(h)+..+Ash*+Bgh®+... (46)
| -MS (h)=b,g,(h)+b,g,(h)+...+Ah?+B,sh*+... (47)
Lit h e siidisn g f Ols i =12, 5995 b g » Aye,Bussd Agg,Beg e O3

Qg cDLalSal Al edlalsal) ;GG

Double Integrals With SingularIntegrands

Gt <4 DU (Xo’yo) ddasill lae JalSill dslaie s (e ddads JS 8 o yre | AL el JalSa (o) (m yil
(27 Yirpall Jlaxivd (Sadll e (10 058l (X, o ) Al 8 JalSall 4o Joninii g5 RSS 43k
5 il sl e (X, Y ) dad Jladls i Cigas 5 sS3all 52l aladi s Jalll e e J gaaall
st T (Xgn Y gn ) S 13 el Gl LeINA (Ll a5 (27) sl Jlaxind (S el [6] s
OSers eVl aga s s RMS saeliliwilu Lalf (X, Y, ) 4 Jeal 2ay (44)dapaall ardin 48 jas
A Bl g e sLieY)
- ALY 3

21
Ay A8 e b ke day )Y 40440.06144772819733 oo dobdaill 4ied o) 3 | = j xe “Vdxdy .1
10
11
A pde A ide AV Ak 0.97516113319797 8 Abdaill i of 3 | = [[ (X +ydxdy .2
00

11
3 pde 455 ye s pde day )Y 40,140.90584134720291  a Allaill ated o 3 | = j j %xdy 3
00 X+y

ydxdy

Jl—xy '

11
iy pde A b yde dayyY 458 0.66666666666667 & dalisill aiad o) 3 | =j j 4
00

- i) 4
21
el a3 53a Aiiaa L8 1M (X, Y ) €[0,4]x[L.2] ISV ine | = [ [xe " Maixdy il dalsa o
10

L (11)eall Bilen (5S35 MS 3208 Jlaxivds La) (10) dagpeall ABilan (j5S5 SS sac il Jlaninly JalSil

.RMS ,RSS it yhall Gk vie Lase odle§ JalSill (e )l (2) (1) ol s2a))

24.\;_#&&;3&14_93.1).&9 uﬁ\‘}auw@m u)ﬁss 3acld (:\Jilu\.jb).c\ d.a\Sﬂ\:LA.ﬁuu N=mM =32 Lkaic

(e 4 ye 8 pdie Ax )Y 4y e ) Apblail) Aefll Adias daf o Ulian 35S0l Bac ) ae & a0 5 ) i
(R )20

Guaai 34 Hha aladiuly g 4y pdie ) e uedl damia (3 MS 32l aladiubhdadl gé N =M =32 Lie iy
(R sd )20 Gde (e e ke A damiaded o Ulas Lol il sac il g ol juas
RSS ik old lliSy MS s2el (e Jumdl SS sacli o) N =M =32 Laxie JaaSl (1),(2) cnlsaad) gl & jliass
u:u‘_ga_\).ac_ Q) ya @...MA.\M UJSJSS sacld é.).\ku Z\_A:tsj\uu N=m=16 LAJ.\&LA)UJRMS u»‘\d.u.aﬁ\
e RMM A8k aladiuy s clias 4 e 0l e 42y )Y dapaa dad e 40 5all 5 ) (a5 [11] )1 Cliaa
A e A ye pde (ATY dagaia dad

25



2011 / (ale / Gallil) aaad) - acdil) Alaall — dualad) £30 S daals ddaa

Alaaial e Lgale iloan 30 A S50 Aal) (a5 L 0l A ggas il (g0 Jghand) e Aubilall Fal Uinaia s ; daale

L OS] iy sl

n=m|SS k=4 k=6 k=8 k=10
2 0.06129374804271
4 0.06143775635245 0.06144735690644
8 0.06144709929074 0.06144772215329 0.06144772795086
16 0.06144768880121 0.06144772810191 0.06144772819633 0.06144772819729
32 0.06144772573367 0.06144772819584 0.06144772819733 0.06144772819733 0.06144772819733
0.06144772819733
21
RSS ks | = [ [xe ™ dxdy (AUl JalSl (1) Jsaad
10
n=m (MS k=2 k=4 k=6 k=8
2 0.06063945181610
4 0.06127673341109 0.06148916060942
8 0.06140702975863 0.06145046187448 0.06144788195881
16 0.06143768348341 0.06144790139167 0.06144773069282 0.06144772829177
32 0.06144522516502 0.06144773905889 0.06144772823670 0.06144772819771 0.06144772819734
0.06144772819733

21
RMS a5k | = [ [xe ™ xdy A Jalsil s (2) Js22)
10

11
(X,y)=(0,0) Loxie i jall il Jina JalSall olé | :” /X +ydxdy el
00

5

5
Evs (h)=Aysh?+bh?+Bsh*+---

‘ @ox eV g sy
- @(28) (27) uJ.\a.).»A” e\i;:\.ul.’ oole ‘_g LL\\SKB C.)A.aaﬂ\ Qg Z\-’.}»A u‘ﬁ 1Al

Ei (h)=ah? +Ah* +Bh®+...

B

i‘-"} b sa AMS ’BMS yrer S A551BSS yoo SO
. RMS | RSS @iy shall Jlaxiniy Lnae odlef & JalSill il ¢l (4) 5(3) 0l sl 5

PRIy S8 5l Gt die dapmoosile e pusd e Ulaa N =M =64 Losie (3) sl e e
5 (Rt Ao 8 e A )Y e ) bl Al Billan o8 e Uma Lol) Ll B2l gn yon ) i

- (s s s 2%y 5

Ulias LJ:‘A@ N=m=064 lLaxic MS sacld éﬂ.\h.}_\s@m:’\ﬂ)ﬁcuﬁ\f u.u;és\.ﬂm; (4)d}3ﬂ|‘;}
4,y de d ey e Hym:\_\.\.\‘)ﬂw‘_r‘cnJJSA_A\cJ_cN\HsﬂH}Jd_\MM{).Ee\ML’

(it 5827 o g

N=M=128 Laie yle day) I & yall A (a5 (3l 5 4 pdie 45 e pdie Gl daaia dagdll o e Dl
Ol a2 ) RMS 48 )k (e Juzadl RSS 485k ()5 duzadl s Js¥) Jsaadl o) 1aaBl (4) () sl sl il 4o iy
dapaall 4 el Gl jall (e (5 sbiie 2o Ulae & jua 5 ) el (52 5 () sS2all

N=M=064 Laic danma iy dic il da)) e MM 320l Jleaaind die JalSil) il [11])l8e lias Loy
RSS 48,k Lgle Ulias all daiill () (2 138 5 damaa 4y e 4355 50 pdie 0 e Glaa RMM 46y )l Skt

26

Jaady) P



2011 / (ale / Gallil) aaad) - acdil) Alaall — dualad) £30 S daals ddaa

n=m (SS k=2.5 =4 k=6 k=8 k=
2| 0.9685840773055
1
4( 0.9739699811042| 0.97512653518785
9
8| 0.9749486065550| 0.97515875387738| 0.9751609017900
9 1
16| 0.9751234372522| 0.97516097991248| 0.9751611283148( 0.9751611319104
0 2 6
32| 0.9751544614809| 0.97516112353804( 0.9751611331130| 0.9751611331892| 0.9751611331942
7 7 4 5
64| 0.9751599532958( 0.97516113259293( 0.9751611331965| 0.9751611331979( 0.9751611331979| 0.9751611331979
1 9 2 5 6
0.9751611331979
6
11
RSS sk | = [ X +ydxdy il JulSill s (3) Jsaal
00
n=m | MS k=2 k=2.5 k=4 k=6 k=8 k=10
2 0.97859771818366
4 0.97619853214621 0.97539880346706
8 0.97545503675251 0.97520720495460 0.97516606162003
16 0.97524093700410 0.97516957042130 0.97516148888572 | 0.97516118403677
32 0.97518221712538 0.97516264383247 0.97516115643594 | 0.97516113427262 | 0.97516113348272
64 0.97516660537104 0.97516140145293 0.97516113466779 | 0.97516113321658 | 0.97516113319981 | 0.97516113319870
128 0.97516253686406 0.97516118069507 0.97516113329013 | 0.97516113319829 | 0.97516113319800 | 0.97516113319799 | 0.97516113319799
0.97516113319797

11
RMS &k | = [ fx +ydxdy il JaSill Gl (4) ol
00

27




2011 / sale / Gl aaad) - Al alaall — Aralad) ¢3S daaly Aaa

11
s o S Y1 £ 535 (X, y ) =(0,0) Letie JalSall Jine 54 | =”%xdy ekl 3l
bo (X +y
- SV (28) ,(27) Cxfiall a5 6<3 JalSil 3¢ ruaaill 3 gas dapa )
Ess (h)=ah+ahinh+Agh*+Bh®+...
Evs (N)=bh+bhInh+A,h*+B,ch*+...

.RMS ,RSS ity yhll Jlexinly Gase oMol JalSill Cla (i (6),(5) odsaalls § =12 sl @, b, Ayg Byg e s Agg s Bog ynr

[8] LSl &yl Lasuun (503 anll a8 (e JS Slag) k=1 dadd Lieasiul (B) 5 (5) Coal saad) 8 Gl 5 G (3 sanll —:ddaaNle
A8yl Aty Ayl A5 je pdie BV Asaiaded o Jseanll 0Kl G G Baa) 5 2yl A el dagaia 0585 MS,SS ofie il e UK aladiuly el 8 =M =256 Lexie 43 i
N=mM=256 Leic ;i) Sl Giaclll aedl i) Jinal

X+Yy

28

n=m SS k=1 k=1 k=4 k=6 k=8 k=10 k=12
2 0.23836946450284
4 0.47706776581768 0.71576606713252
8 0.64341711553413 0.80976646525057 0.90376686336863
16 0.75056827624082 0.85771943694752 0.90567240864447 0.90579944499619
32 0.81617143287704 0.88177458951326 0.90582974207899 0.90584023097463 0.90584087837111
64 0.85498951425193 0.89380759562682 0.90584060174038 0.90584132571781 0.90584134309468 0.90584134491713
128 0.87740698110137 0.89982444795081 0.90584130027479 0.90584134684375 0.90584134717909 0.90584134719510 0.90584134719733
256 0.89011993860422 0.90283289610708 0.90584134426336 0.90584134719593 0.90584134720152 0.90584134720160 0.90584134720161 0.90584134720161
0.90584134720291
trIn(x +y)
RSS sk | = [ [0 Plegxdly Al Jaill s (5) I soad
00 X+Yy
n=m MS k=1 k=1 k=2 k=4 k=6 k=8 k=10
2 0.52089193933215
4 0.66779110877876 0.81469027822538
8 0.76396571802695 0.86014032727514 0.90559037632491
16 0.82350956405963 0.88305341009230 0.90596649290946 0.90609186510431
32 0.85899081588769 0.89447206771575 0.90589072533920 0.90586546948244 0.90585037644099
64 0.87957717379984 0.90016353171199 0.90585499570824 0.90584308583125 0.90584159358784 0.90584145417747
128 0.89129068086417 0.90300418792849 0.90584484414499 0.90584146029057 0.90584135192119 0.90584134808522 0.90584134766917
256 0.89785694411248 0.90442320736079 0.90584222679309 0.90584135434246 0.90584134727925 0.90584134720557 0.90584134720212 0.90584134720167
0.90584134720291
) ttIn(x +vy) .
RMS da,ky | = j j —2 7 Mgxdy S JelSill Gl (6) Jsaal
00



2011 / (oale / Gl aaad) - Al alaall — Aralad) £30 S draly Aaa

11
@ el JaSil (45),(44) (inpall pladinls masll 3508 i 8 1A (g2 eV g 535 (X, Y ) =(L1) Leie JalSall Jine sd | :”M Jalsill Ll
00 V1—XY
3 5 ’ 9
Es (h)=ah?+ah? +a;h2 +Aigh* +a,h2 +...
3 5 7 9

Ews (N)=bh2 +Ayh? +b,h2 +bh2 + B h* +b,h2 +...
i =1,2,....525 a0, Ays Bys e s Aggy Bggyrn San
- Y il s sl e (8) 5(7) calsan) Al il e Uhas RMS,RSS G sha aladinlyg
A je jde s0nY Aasmn dad le Ulian 5 )5S0 5301 e ol paa sy omned Ayl el s & e 01y day ¥ daiman SS aelis dadll 6 N =M = 256 Lexie a3
(R s 8210, 4 Hue
L pdie (Bl e 8 il Aapaia dad o Ulias 3 S0l 3ac ) g &l jaa 5 ) Jimad 46y jla Jleaiay 5 4y e (0l je 22y yY damia MS 20l Al b N =M =256 Lexic
L (R85 5582 e
e g sbntia 3o Uhae ) & jiag ) danal s 5 05 S piae Wl e ) RMS 45, jha (40 Juadl RSS 44y 5k g Juadl s J5¥) Jgandl () JaaD (8) 5(7) o sand) omilis A5 jliay
e RMM 45k ok vie [11] JlSe cilias 354 jbe (il a5 pdal dapmin dad RSS 44 jhay dasll ld N =M =128 Lesie Jaadt i dapmiall 4 pdall il all
el 3yl iy 5 daganall 4 pdall Gl el (e (g slase 22e

n=m SS k=15 k=2.5 k=3.5 k=4 k=4.5 k=5.5 k=6
2 0.57563571336868
4 0.63481116751355 0.66717529805174
8 0.65548924193980 0.66679845637138 0.66671753443133
16 0.66273424239232 0.66669666471392 0.66667480625497 0.66667066340215
32 0.66528035851005 0.66667287565404 0.66666776725712 0.66666708476761 0.66666684619198
64 0.66617731187186 0.66666787195472 0.66666679747417 0.66666670344563 0.66666667802416 0.66666667024848
128 0.66649379892222 0.66666689143767 0.66666668088416 0.66666666957978 0.66666666732206 0.66666666682722 0.66666666674991
256 0.66660557514851 0.66666670759660 0.66666666811908 0.66666666688140 0.66666666670151 0.66666666667282 0.66666666666933 0.66666666666805
0.66666666666667
11
RSS 4l | =IIM‘;‘.@J\ Jalsall Gl (7) Jsaall
00 V1—XY

29



2011 / (oale / Gl aaad) - Al alaall — Aralad) £30 S draly Aaa

n=m | MS k=15 k=2 k=2.5 k=3.5 k=4 k=4.5 k=5.5
2 | 0.63770444120388
4 | 0.65612203923807 0.66619495807903
8 | 0.66284007183806 0.66651428587102 | 0.66662072846835
16 | 0.66528148144172 0.66661673269162 | 0.66665088163182 | 0.66665735663873
32 | 0.66616691178619 0.66665116972160 | 0.66666264873159 | 0.66666517556605 | 0.66666593367622
64 | 0.66648704397448 0.66666213008207 | 0.66666578353556 | 0.66666645669469 | 0.66666658091079 | 0.66666662405976
128 | 0.66660234126650 0.66666539944938 | 0.66666648923848 | 0.66666664077917 | 0.66666665862770 | 0.66666666380883 | 0.66666666564673
256 | 0.66664370304491 0.66666632455268 | 0.66666663292045 | 0.66666666377432 | 0.66666666600389 | 0.66666666649564 | 0.66666666661987 | 0.66666666664186
0.66666666666667

1
Juomindy il S5m0 V1, (53 eV g 55 (X, Y ) =(0,0) olind) el sie 5 3al) il Jine AldSa ol (30 02l |:I
0

Ess (h)=Asgh® +Bgh® +...
Evs (N)=Aysh?+By,sh* +...

RMS 4& ks | =ﬁ—
00

S Sl Gl (8) Jsaal

O e

4,

Jx Ay fdxdy  Jalsall Ll

YIS ()55 (28),(27) cisonall

(10)5(9) ol sl & 4 saall i) e Ulias o3lef 8 JalSill sl RMS  RSS oiaelall Jlasialy
da )Y Aagaia Al Jai o (e 1) LI A3l Al oln =m =128 Al 8 (10),(9) odlsadl IMA (e (s Wil W) Abdaill Aadll Cog e ppe ) sSAall JulSl) ) a2
L By N =M =64 ue Y (B Ansa &y pde A5 e de Al (N Uhay 0, IRMS 45, jhay 0dll e L8l RSS 28y jkay Al adl W1 4, e 435 e 5 jde

n=m=128 Luc

30



2011 / (oale / Gl aaad) - Al alaall — Aralad) £30 S draly Aaa

SS

k=4

k=6

k=10

k=12

k=14

0.53659108508613

0.54424160919491

0.54475164413550

0.54468518871062

0.54471476067833

0.54471417522663

0.54471286368027

0.54471470867824

0.54471470785284

0.54471470994157

0.54471459146026

0.54471470664559

0.54471470661333

0.54471470660847

0.54471470660521

0.54471469941589

0.54471470661293

0.54471470661242

0.54471470661241

0.54471470661241

0.54471470661241

0.54471470616264

0.54471470661242

0.54471470661241

0.54471470661241

0.54471470661241

0.54471470661241

0.54471470661241

11
RSS &k 1 = [[yx*+y “dxdy A JalSdl s (9) Il
00

MS

k=2

k=6

k=8

k=10

k=12

0.52227413021991

0.53971740098861

0.54553182457818

@ BN

0.54349712095722

0.54475702761342

0.54470537448243

16

0.54441228140339

0.54471733488545

0.54471468870358

0.54471483654836

32

0.54463922318985

0.54471487045201

0.54471470615644

0.54471470643347

0.54471470592322

64

0.54469584343164

0.54471471684557

0.54471470660514

0.54471470661226

0.54471470661297

0.54471470661364

128

0.54470999129682

0.54471470725188

0.54471470661230

0.54471470661241

0.54471470661241

0.54471470661241

0.54471470661241

RMS 4 )k,

O ey

31

1
_[«/X “y tdxdy U Jelsl Cles (10) saad)
0



2011 / (ale / Gallil) aaad) - acdil) Alaall — dualad) £30 S daals ddaa

-

PIRARIN|
G o (MS,SS ) G sSiall iae il AU Sl Sl o tie 4dl Gaadl 138 Jslan 5 il JOA (e gl
w.u_i_,,\s);!\a\)ﬂ\Q‘u_\;dm@am@@g\ﬁﬁ\@h)&@)&;__ﬂ\fs;,J)w&gﬁoqu;_\;m\
JS (A5 patunall Ol Sall il AL S a8 3T & g g Gl jeday LS Lagle dlinanil) 45, 5l Jlaxial
, el Ak e ST ol Adas 8 A ) Coliial) dliae CBlalSe il Gl g Jalill dilaie Lol (pe ddas
vie 5 SS el M =n=32 Luaie & de il e lail dania dad o Ulas JoY) JalSill 8 U Juns e
(0,0) dkasill aie 43 jal) clsi Sl Jhaal) S el 3y Asgaia 4y pdie () e ued o Ulas MS s2cld Guks
MS,SS Gl (e JSaladich M =N =64 Laic dama iy jde il je pued o llias
LS Jalsill ddhia e HAS) ) Adads 8 Aliaall O3S Al 8 dAsasal)l Gl pall (e 22 JB e Ulas cps B
ofreldll Gad S bt aie dam iadaalgdyy die d e e M= =256 Larie UWlas &GN (Sl
Cfiae 8l Jlaxivl vie Lyl g 4y jdie (3 e day ) e M =N =256 i Wlas ol ) Jalsill 45 MS | SS
.MS ,SS
Ao s o (e Juall il Uihaef (45 S3al) (e Bl ae o e gy Janad aladid JOA (e 4l Cinia gl Jglaall o) V)
Ak 4 ydie 4 je pdie day )Y dasaia S ), AEEAT) LA a8 ) Lo 438 50 < SN (g 8 samy ol SBY)
Al AAS, (B3, 210 ) O SIS LWLRMS 46k 4 e 45 0 pde B damaa sRSS
alaaily ilias  SUN JoalSall 88 3 Baal) COLLSA g A adl coliifial) dline (3S) 5 i cDlel S il DLl Sl
Eodamaady ple 48 e e S e llaa RMS aladiubgdsisia 4 e 40 e jde day )l e RSS 455,k
Ol Jleainly M =N =256 e damady yie 40 50 jde W0 Lo Ulas Jine JalSall Cua AN Jalsl)
LS A il il ) il ol B Jmat 85 S el 3 o jaa 5y Jiaat Ay ya o) Jglaadl om0 5 (455 ) 5S3dl)
Jalall & gl (S Lage Al 3l s 4 RSS ba pad s RMS | RSS ikl e aldie W) (Say el
Jalsil) dalaia 8
JJMAS\

[1] Fox L., " Romberg Integration for a Class of Singular Integrands ",
comput. J.10, pp. 87-93, 1967 .
[2] Fox L. :::And Linda Hayes , " On the Definite Integration of Singular Integrands " SIAM
REVIEW. ,12 , pp. 449-457 , 1970 .
[3] Hans Schjar and Jacobsen , " Computer Programs for One- and Two-Dimensional Romberg
Integration of Complex Function ", the Technical University of Denmark Lyngby , pp. 1-12 ,1973
[4] Mohammed A. H. , "Evaluation of Double Integrations " comput J. Vol. 7, No.3, pp. 21-28 ,
2002 .
[5] Mohammed A. H. , Hayder A. K. and Hassen A. F. " On The Numerical Integration ", an article
accepted by scientific conference of Morocco ,2009
[6] Phillip J. Davis and Phillip Rabinowitz , " Methods of Numerical Integration " , BLASDELL
Puplishing Company , pp. 1-2, 599,113, chapter 5, 1975 .
[7] Sastry S. S., " Introductory Methods of Numerical Analysis ", New Delhi, pp 5-7 , 2008
[8] Shanks J. A., " Romberg Tables for Singular Integrands " comput J.15, pp. 360, 361, 1972 .
) Aedia B ) piia yfiveale Al y | " Aline AL 5 Apalal COISE Glaad Apaaal) @3 hall (any " i e | A [9]
. 2005, 48 1) dadla
en) A den i) i) pAeblll Sl pladg juae M gaaall sl 5 )L GBS 505 0 LS ) | (03552 [10 ]
1992 dius alarg drals Sl 4y il 4 31 palial)
Ladiadygiia pe yieale Allay | " AN s AU LSS Olwal Lpaall 351l Gan " Sils Jsi, JSe [11]
2010 48,8l dnala )
Al " Matlab 3 aladiuly 45506 5 4005 5 dalal Ol il dnaall 33,k Gany " | dess el j3e | el [ 12]
2009 , 48 Sl Aol ) dedia 3 ) gy pilwala
Dl sl Joa g pasle Hla | " JulSill g Jaalaill Claa 8 Qe 5 il phai a5 cladle bl 5 0 @l 43 [13 ]

1988 aadiall 53LuY (ya i dan ji | an 35l il 40 5al)
"é)aa.d\:*\_a.a\;‘;‘;\ MJ&AD‘)‘E.AIL\A‘)_JQMbuu)"d&&j‘%&m&ﬁﬁﬁu!",U_MA&Q’J.AM [14 ]
.1984

32



