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Abstract

Numerical Integration is defined as how to find the approximate value of a given integral it is usually resorting to when
there is difficulty or itis not possible to calculate the value of the integral using the usual methods, or when the formula
of the function is not known but its values are known at a finite number of points. This study aims to compare between
three numerical integration methods which are (the Trapezoid Method, the Simpson’s Method and Romberg's Method)
to get to the best method in terms of accuracy of results and speed of convergence to exact value. And it also aims to
effect of increasing the number of division of the period and the integration limitsign and type of the mathematical form
of the function on the accuracy. The comparison was completed by using the Maple 18 Program in calculating the exact
and approximate values (rounded to nine decimal digits after the comma) and calculate the absolute error of a number
of single integrals of various functions in mathematical forms and continuing in its periods of integration. From the
results reached is that the Trapezoid method have their results converging to the exact value of the integrals of
trigonometric and multi-definition functions faster than other methods. As for the integrals of other functions (that are
being studied) the Romberg's method is the best method and the Simpson's method comes in second place. Also
increasing the number of division of the period does not always lead to an increase in the accuracy of the results for all
integrals, And that when the function curve falls in the first quadrant, the methods of numerical integration gives very
accurate results compared to whether the function curve falls in the firstand second quadrants together or in the second

quadrant which we got the lowest accuracy of the methods.

Keywords: Numerical Integration, Newron-Cotes, Trapezoidal Rule, Simpson’s Rule, Romberg Method.
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13.59486990 XY 12.93333333 0.66153657

Jg@\é@l)J\JAl&zJIQAL@;LzJ_@} @Hq.bmm&:.wj Copdd Asdad of Lasdls

.(5)

Laaall Gylall IS bl 485 (e iy Biadl ciler—was sae 83l of Sldly Jo¥ il 3 Ly

Jloll oMl (e s Gabaty Jed (Ailad) ol wlyudl gl cye dmgdid] sia atals) 4 sogyull

e el larwas sae 3l il o oadldl odgasdly Seanpall Banate Jlgatly Al

wcdyaill Badate Jlgadly 2uilill ol

Lsaall Gylally [7sin? (3x)dx JolSall dagd colu @il 285 (e 5AAN Slosuds sue 335 5l .7 Jour
gl =l [VRES YRS

n
Syl | dcd Q9o Y Symid] Ak Ogubats T
0.000000000  0.000000000 0.000000000 3141592654 3141592654  3.141592654 2

3141592654  4.188790204 4.468042885 0.000000000  1.047197550  1.326450231 4
3141592654  3.141592654 3.049616572 0.000000000  0.000000000  0.091976082 8
(3.141592654) JolSzll 2 Lloexll 2ayall
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Pdx JolSall el Sl il 185 e A0 Clewuds sue 3l il 8 Jgun

g3l =l sl lade n
il dcd Ogutes Sass) Symill 4k Ogutats Sass)
9.500000000  9.000000000 9.000000000 0.750000000  0.250000000  0.250000000 2
8.750000000  8.500000000 8.466666667 0.000000000  0.250000000  0.283333333 4
8.833333333 8.777777778 0.083333333  0.027777778 6
8.750000000  8.750000000 8.771428571 0.000000000  0.000000000  0.021428571 8

Badate Jlodly aalall Jloald miludl &8s (o dujs BAGT Slewwds sae Boby Ladls ud —

(8.750000000) ) Jo Sl Al dayall
ZQT aM&‘-T U}'J...\_'a-_n Y Lo

G Bl 0sS5 a8 of mludl @ J) 3all cilepwds sae 8565 6250 ¥ dad ccasyaill
oo Lele Jami &1 @bl ge 485 (81 8N Slap—uds sue 8305 oo Lele Jazs
asdl 3 Lee J8Y Slagua|
Ul @) n =2 Lesiad mlud) 485 co o0 L @ 25Lall e S5 Ayla e Gyl
el 3 oS0s Cymill s Aasb (e 351 a9 Os—uta—u Gyl (casyanll Badate
sl oyl s LlasY WS claguad)
abarad ¥ G LI o gag [, 267 dx JolSHl Aesd olus 3o sl O 13) 4 Jlie
Ghll alasiuly L&l lia deal a5 dl Jasosll Jols gl bl doiall sl
(9) szl @ Aniinga giluadly (puall

Bysaadl Gyl [7 267 dx JoSal s 9 Jsas

Godall i
= sl olopwds sue
Ogmtubota byl dcd M

3.501398212 2.915694969 3.501398212 2
3.269947223 3.181384160 3.254517157 4
3.257951542 3.238809695 3.257193649
3.257820983 3.253068160 3.257825228 16
3.257811679 3.256625800 3.257810979 32
3.257811086 3.257514764 3.257811047 64
3.257811047 3.257736978 3.257811047 128
3.257811044 3.257792529 3.257811047 256
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ol (9) ol (o sty 3] eall HLSG dasde P (30 IS (10 ol 1 Butaya5 2l
wie Lol ccaymill e Suelam = 1281 = 256, Ladie Lydie il dan)l J] Lo dosdll
n=256,n =128 Lue yde ol 26l ) Ammis 2aidll Old Ogetone Al ol el
n=256,n = Lac Lde bl Lawd ] mmie il 018 zaegy il alaseiwl dicy
ilpe Aaudl Lyde (3.257811047) (2 JolSil Aagd oL U3 oo mizudy . 128,n = 64
Auyde
(Y Azt (0 Luslia) £ o3l e @ dilme Clzmany (21 (0 7 95l BlT 4l (oyd) 15 Jlie
d Al Craead! IS

w)ﬂm@.u.cc”haam@10dj.\:-

t(sec) 0 10 20 30 40 50 60 70
a(m/sec?) 30.0 31.7 33.6 35.7 38.0 40.7 43.7 471
t =509t =10 (il s Lalad ) WLl .t = 10 Locie ¥ ¢ 95lall deyu ddyan Layls
(2012 ,0udt)

Ul sda § w2ge) &= 10 bease V # gslall Aoy sbma] § Byl 4k Bueld aseiudew

(2012 ,0cad!) (Aol &010l) Ladd cpiayd
dv

a=— ol le

=>fadt —f — dt = v(T) — v(0)

v(0)=0 = v(T)—f a dt

0
10

h -0

v(10) = '[ adt = E[a(O) +a(10)] = > [30.0 + 31.7] = 308.5 m/sec
0

£ =509t =10 w3l o g osball Lalad A1 8Ll Coums Y

NI (R T INAPRES IR Y

50
S= _[ vdt = g[v(lo) + 2{v(20) + v(30) + v(40)} + v(50)]
10

v(20) = =[a(0) + 2a(10) + a(20)] = 635 m/sec

NSNS

v(30) = =[a(0) + 2{a(10) + a(20)} + a(30)] = 981.5 m/sec
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0
) [308.5 4+ 2{635 + 981.5 + 1350} + 1743.5] = 39.925 km

S = E[v(lO) + 4{v(20) + v(40)} + 2v(30) + v(50)]
3
1,50—-10
S = 5( ) [308.5 + 4{635 + 1350} + 2(981.5) + 1743.5] = 39.850 km
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