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Abstract. This article discusses the Newton-Coates formulas for the numerical integration of the
Maple package, which have been discussed. In this study, for the purpose of numerical integration of
trapezoidal method, Simpson method and Simpson 3/8 method, we examined. We analyzed the function
f defined in the interval [a, b] at point f (x) by presenting several analyzes. The Maple package provides
the latest applications of numerical analysis in a shorter and more efficient way, which has led to the
solution of important scientific and technical problems today. With the help of Maple software, we solved
our desired changes on its clear and reliable forms.
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Introduction

Computing software has advanced a lot in recent decades. Today, computing software is
used not only in specialized work, but also in educational affairs, academic research and textbook
writing. Founded in the early 1980s at the University of Waterloo, Canada, Maple software, in
newer versions, offers many computational problems with accurate answers. This software is
easy to learn because the same math symbols used in classrooms can be used to enter data.
Numerical analysis is one of the most important methods that is very important for performance
in many algorithms. Modern numerical analysis tries to understand the data in a shorter or more
concise way. Any approximate method must converge to the correct answer [7].

Today, using the latest applications of numerical analysis, they try to calculate the data in
a shorter and more efficient way. The Maple package provides numerical methods that lead to
the solution of important scientific and technical problems. Maple package also has features for
input and output of image and output files. We analyzed the Newton-Coates formula in the Maple
package considering other methods. Integration is the technique of calculating the area plotted
on a graph using a function [1].

I = jbf(x) dx

Materials and methods
Because of these tasks, interpolation-based numerical integration using the following
methods is accurately demonstrated by Maple.
A. NEWTON-COTES FORMULA
We study Newton-Coates formulas using some Maple computational capabilities with
respect to the approximate function at distances [a, b] for the integral f (x) [2].

Examples
8.0

> J, In(x) dx
1.1
9.630691136
> with(Student| Calculus1]) :
> Approximatelnt(In(x),x = 1.1..8.0, method = newtoncotes[1]);
9.600011676

> Approximatelnt(In(x),x = 1.1..8.0, method = newtoncotes[2]);
9.630586303

> Approximatelnt(In(x),x = 1.1..8.0, method = newtoncotes[3]);
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9.630643941
> Approximatelnt(In(x),x = 1.1..8.0, method = newtoncotes[4]);
9.630690519
> Approximatelnt(In(x),x = 1.1..8.0, method = newtoncotes[ 6]);
9.630691129

B. TRAPEZOIDAL METHODS

The trapezoidal rule is a Newton-Cotes formula for approximating the integral of a
function f using linear segments. Let f be tabulated at points x, and x; spaced by a distance h,

and write f, = f(x,). then the trapezoidal rule states that f;}l f(x)dx =~ h(fy + f1)/2.

Examples
> polynomial .= CurveFitting[Polynomiallnterpolation]( [xo,)c1 ], [£(0),f(1)], z) :

X
1

> integrated := J polynomial dz :
X
0

> factor(integrated)

-3 (o — %) /(1) +7(0)

> with(Student| Calculus1]) :
> Approximatelnt(sin(x), x = 3 ..5, method = trapezoid)

1 . 1 . (16 1 . (17 1 . (18 1 . (19 1 .
1Osm(3)—i-ssm( 5]+Ssm( 5]+Ssm( 5]+Ssm( 5]4—551n(4)

1 . (21 1 . (22 1 . (23 1 . (24 1 .
—+—5sm[5)+5sm[5)+5s1n[5)+Ssm[5)+1osm(5)

> Approximatelnt(cos(x), 1 ..100, method = trapezoid, output = animation)

‘an:nq | |
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Figure 1 An animated approximation of | Fix) dx using
1
trapezoid rule, where f(x) = cos(x) and the partition is uniform.
The approximate value of the integral is 1 615815314,
Number of subintervals used: 110,

C. SIMPSON’S RULE

Simpson's Rule is a numerically accurate method of approximating a definite integral usi

ng
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a three - point quadrature obtained by integrating the unique quadratic that passes through these
points [3,5]. for some c in the interval [xg, x,], provided that f (iv) exists and is continuous.
Concluding the derivation yields Simpson’s Rule [2,6]:

X

i h hs
[ r@dx =35 00+ 4 + 32 - 55,

90
Xo
Where h = x, — x1 = x1 — Xo and c between x, and x,.
Examples
X, —l—x1 1
> polynomial .= CurveFitting| Polynomiallnterpolation | o T N f(O),f( > J ,f(1) }, z

X

1

> integrated :=J polynomial dz :
X

0

> factor(integrated)
% (=) (1) +47( 5 ) +700)

> with(Student[ Calculus]]) :

> Approximatelnt(sin(x), x = 2 ..-3, method = simpson)

1 . (5 1 . (11 1 . 1 . 1 . (9
5 sm[ 2] 3 sm( ) ) 2 sin(3) 2 sin(2) 3 s1n(4)

> Approximate]nt(cos(x), 1..100, method = simpson, output = animation)
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Figure 2 An amimated approximation of | flx) dx using
1
Simpson's rule, where f{x) = cos(x) and the partition is
uniform. The approximate value of the integral 1s 5.1 150500235,
Number of subintervals used: 10.

D. THE GENERAL FORMULA OF SIMPSON’S 3/8 RULE

Let the values of a function f(x) be tabulated at points x; equally spaced by h = x;,; —
X;,80 fi=f(x1),fo = f(x3), ..., fa = f(x4). Then Simpson's 3/8 rule approximating the
10
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integral of f(x) is given by the Newton- Cotes like formula [7]
f(x)dx =—h(f1 +3f3+f) - —hS(E)

This method is completely based on cubic interpolation [8]. With this method, we
demonstrated some computational capabilities of the Maple package [4].

Examples
S 2xy+x; xyt+2x
polynomial := CurveFitting[ Polynomiallnterpolation]| | x,, 3 , 3 . X, |» [ £(0),
1 2
() 2) ]
X
1
> integrated :=J polynomial dz :
%o
> factor(integrated)
1 . (2 (1 .
o (xo —xl) [f(l) +3f[?] +3j(?j +f(0)j
> with(Student| Calculusl1]) :
> Approximate]nt[sin( x),x=1..6, method = simpson , j
8
1 . (11 3 . (17 5 1 3 . (31
8s1n(2]+16sm(3J+ sm(6j 6 +16sm[6
3 16 1 3 23 1 . (25
+ T sm[ 3 )—f- 2 sin(5) + T sm( 3 + 2 sin(4) + T sm( 3 )
3 13 1 9 3 1 3 .(29 3 17
+ 6 sm[ 3 )—i— 8sm[2)+ 16 sm( 3 )+ 16 sm( 5 )~I— 16 sm( 5 ]
1 3 19 3 10 1 7 11
+ 8sm(3)—i— 6 sm[ ; )—i— 6 sm( 3 )—}- Ssm[2j+ T sm( 3 J
3 5 3 1 . 3 13 3 7
+ 6 sm(3j+ T s1n[ 5 + 2 sin(2) + T sm[ 5 j-l- T s1n[3j
1 3 8 3 . (7 3 4 1 3
+ Ssm(z)—i- 16 sm(3j+ 16 sm[6)+ 16 sm(3)+ SSIH(Z)
1
+ T sin(1)

> Approximate]nt(cos(x), 1..100, method = simpson - , output = animation]
8

The results show that the Maple package has good computational capabilities and can be
very useful for analyzing generalized numerical integration methods of a software. We tested
some of the computational capabilities of the Maple package using the Newton-Coates formula
for numerical integration.
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Figure 3 An animated approximation of | flx) dx using
1
Simpson's 3/8 rule, where /(x) = cos{x) and the partition is
uniform. The approximate value of the integral is
=-0.0034001 10048, Number of subintervals used: 10.
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Conclusion
The results show that the Maple package has good computational capabilities and can be
very useful for analyzing generalized numerical integration methods of a software. We tested
some of the computational capabilities of the Maple package using the Newton-Coates formula
for numerical integration.
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MAPLE-TE CAHJABIK UHTETPALIUAFA APHAJIFAH HBIOTOH-KOTC
DOOPMYJIAJIAPBI
Yalda Qani_
Daps6 yHUBepcUTETIiHIH MaTeMaTHKa (akyabTeTi, MaiiMaH, AyFraHcTaH
e-mail: yalda.gani@gmail.com

Amnpnarna. by Makanana KasipAiH e3iH/e Tankpuianrad Maple makeTtiH caHAbIK HHTErpalusiayra
apHainran HerotoH-KoyTc ¢opmynanapbl KapacTeipslianbl. by 3eprreyie 0i3 caHABIK HHTETPaLlds
MakcaTblHaa Tparenus oaicin, CuMmicoH amicin xone Cumicon 3/8 omicin kapacteipasik. biz f (X)
uykrecinge [A, b] unrepBanbinma assikranFan f GYHKIMSACHIH TanmaipK, OipHEINIE TalAayiapIsl
yChIHaBIK. ByTinri Tanaa Maple makeTi caHAbIK TaaaayIblH COHFBI KOCHIMIITATAPBIH KbICKA JKOHE THIMJII
TYpPA€ YCHIHAABI, OV MaHbBI3AbI FHUIBIMH JKOHE TEXHHKANIBIK Mocenenepai memyre akeami. Maple
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OaraapiaMaibIK KacaKTaMachIHBIH KOMETIMEH 013 OHBIH TYCIHIKTI JKOHE CEHIM/II (hopMasiapblHa KaXKETTi
e3repicTep SHTI3MIIK.

Tyiin ce3nep: Yiienki, Heroron-Koyrc dopmymacer, Tpanerus, Cumiicon epexeci, CHMIICOH
epexeci 3/8.

O®OPMYJIbl HBIOTOHA-KOTCA IJIAA YUCJAEHHOI'O HHTETPUPOBAHUA
B MAPLE
Yalda Qani
Maremarnueckuii pakynaprer @aprsadckoro yHuBepcurera, MaiiMana, Adranucran
yalda.gani@gmail.com

Aocrpakr. B 37Ol crathe oOcyxmatorcs ¢opmyisl HetoroHa-Koyrca misi 4ucieHHOro
UHTErprpoBaHus makera Maple, kotopbie yxe 00CyKaanuch. B 3ToM HcciIen0BaHUH MBI PACCMOTPENN
TpamenueBuaHOT0 Metoaa, Merona Cummcona m merona CumrcoHa 3/8 ¢ LeNbI0 YHCIEHHOTO
UHTETrpUpoBaHusi. Mbl ipoaHanu3upoBain ¢pyHkiuio f, onpenenennyro B uatepsaie [a, b] B Touke f (X),
IpeICTaBUB HECKONbKO aHanmu3oB. Cerofnst maker Maple mpenocrapiseT HOBEHINNE MPUITIOKEHUS
YUCIIEHHOTO aHam3a 0ojee KOPOTKUM U 3(()EKTHBHBIM CITOCOOOM, YTO MPHUBEINO K PEIISHUIO BajKHBIX
HAayYHbIX M TEXHHYECKUX mpobiem. C momompio mporpaMMmHoro odecriedeHuss Maple mbr BHecnn
JKeJlaeMble H3MEHEHUS B €r0 MOHATHBIEC U HAAEKHbIE (HOPMBI.

Karouessle cioBa: Kien, popmyna Herorona-Koyrca, Tpanenus, [IpaBuno Cumncona, [Ipasumo
Cumrncona 3/8.
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