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Abstract

This paper aims to build mathematical models for the effectiveness and interesting of listening to the Quran's
Voice or music on people. Quran is thereligious text of Islam, which Muslims considered to be
a revelation from God Lord of the worlds by the Prophet Muhammad (Peace be upon him). The Quran contains
30 chapters, 114 Surah, 6236 verses. The sound waves of voice of the Quran has a specific frequency and a
specific wavelength, and these waves propagate vibrating fields that affect the brain cells and achieve a
rebalancing of them, which gives them great immunity in fighting diseases, malfunction in the work the cells,
and the effect of hearing the Qur’an on these cells, re-program them again. Music is the work of a person and it
is an art of sound in time that expresses ideas and emotions. The experiments were conducted on a random
sample that includes large numbers of people of both genders, as it included the opinions of people from (4)
years to (48) years old at all academic levels from kindergarten to doctorate, and from all levels of non-
academic society and various Muslim nationalities in Kurdistan. For this purpose, the Interpolation Method that
is used is one of the important concepts in applied mathematics, especially in Numerical Analysis, it is the
process of deriving a simple function from a set of discrete data points, Interpolation Method has several types.
Two types are used here, the first type used is Newton Forward Interpolation Formula; when the domain points
are equally spaced, and the second type is Lagrange Interpolation Formulas; when the domain points are not
equally spaced.

Results of both types of analyses of interpolations show that people’s interest to listening Quran's Voice is more
effective than people’s interest to listening to music because the Quran's Voice model is a quadratic model, but
the music model is a linear model.

Keywords: Differences, Interpolation (Newton-Forward, Lagrange), Quran, and Music.

1.Introduction [ [21[8] [12] [16]

Numerical analysis is the area of mathematics and computer science that creates,
analyzes and implements numerical method for solving numerically the problems of
continuous mathematics. The numerical point of view goes back to the earliest mathematical
writings. A tablet from the Yale Babylonian Collection (YBC 7289), gives a sexagesimal
numerical approximation of the square root of 2, the length of the diagonal in a unit square.
Numerical analysis naturally finds application in all fields of engineering and the physical
sciences, but in the 21st century also the life sciences, social sciences, medicine, business and
even the arts have adopted elements of scientific computations. Before the advent of modern
computers, numerical methods often depended on hand interpolation formulas applied to data
from large printed tables. Since the mid-20" century, computers calculate the required
functions instead, but many of the same formulas nevertheless continue to be used as part of
the software algorithms. Especially during the second half of the twentieth century and
continuing up to the present day, digital computers have grown in power and availability.
Interpolation is the process of deriving a simple function from a set of discrete data points so
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that the function passes through all the given data points and can be used to estimate data
points between the given ones .It is the process of finding such a polynomial is called
interpolation and the most important approaches used is the Newton interpolation formula and
Lagrange interpolation formula. These formulas involve finding a polynomial of order n-1
that passes through the n data points. In this article, we first show how the polynomial pattern
can be identified and determined the degree by a set of points. The Quran describes itself as
"the discernment” (al-furgan), "the mother book and its heavenly archetypal form for Muslims
the source of divine revelation throughout human history and is eternally preserved by God. It
is the covenant of God with humankind which Prophet Muhammad (peace be upon him) also
professed to have experienced this heavenly Quran, the number of parts of the Holy Quran is
thirty parts. Number of Holy Quran Surah 114. The number of verses of the Holy Quran 6236
verses. in addition to having been the recipient of revelation. Music is an art of sound in time
that expresses ideas and emotions in significant forms through the elements of rhythm,
melody, harmony, and color. the tones or sounds employed, occurring in single line (melody)
or multiple lines (harmony), and sounded or to be sounded by one or more voices or
instruments, or both.

2. The goal of the paper

1- Create two equations (Models) for people’s interest to Quran's voice and Music using
Newton Forward Interpolation formula

2- Create two equations(Models) for people’s interest to Quran voice and Music using
Lagrange Interpolation formula

3. Materials and Methods

The work in this paper is mainly based on Interpolation methods for two types of data first
type when the domain points are equally spaced (-Equal intervals) by Newton forward
interpolation formula and second type when the domain points are not equally spaced like (-
Unequal intervals) by Lagrange interpolation formulas] described below

4. Theoretical Aspect

4. 1 Finite Forward Difference Formula [°1 [10] [11] [18]

A finite difference is a mathematical expression of the form f(x + b) —f(x + a). If a finite
difference is divided by b-—a, one gets adifference quotient. The approximation
of derivatives by finite differences plays a central role in finite difference methods for
the numerical solution of differential equations, especially boundary value problems.

Certain recurrence relations can be written as difference equations by replacing iteration
notation with finite differences.

Today, the term "Finite Difference” is often taken as synonymous with finite difference
approximations of derivatives, especially in the context of numerical methods. Finite
Difference approximations are finite difference quotients in the terminology employed above.
Finite differences were introduced by Brook Taylor in 1715 and have also been studied as
abstract self-standing mathematical objects in works by George Boole (1860), L. M. Milne-
Thomson (1933), and Karoly Jordan (1939). Finite differences trace their origins back to one
of Jost Biirgi's algorithms (c. 1592) and work by others including Isaac Newton. The formal
calculus of finite differences can be viewed as an alternative to the calculus of infinitesimals.
A Finite Difference has three types are commonly considered: [ forward, backward,
and central] finite differences.

We take the Finite Forward Difference because it is necessary for Newton forward
interpolation formula.

A Forward Difference is an expression of the form of difference identity giving an
interpolated value between tabulated points (3,)in terms of the first value
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(vo) and the powers of the Finite Forward Difference symbol is Lambda (4) . For @ € [0, 1],

the formula states

Af(x) =f(x+h) —f(x)

i.e. forexample Ay, = v, — W AVp_ 4 =V — Vn-1
Table (1) illustrate finite forward difference
X; Vi Ay; A%y, Ay, Aty A%y
Xo Yo
Ay
X1 Y1 A%y,
Ay, A%yq
X2 Yz A%y, A*yq
Ay, A%y, A%y,
X3 Y3 A%y, Aty
Ays A%y,
X4 Ya A%ys
Ayy
Xs Vs

First forward differences:
Ayo=y1—Yo  V1=Y2— N, 8va=y3—y2 , dys=ym—y3 and Ay, = ys — W

Second forward differences:

Alyo =AAy)) = Ay —vo) =8y — Ay =3y, =i — 1 — V) =V2 —V1— V1 + Yo =
Y2 —2y1 + Yo

Third forward differences:

-‘1‘-3}’0 = A? (-'3‘-}’0) = A? 0’1 _}’0) - -‘1‘-2}’1 - -‘1‘-2}’0 = -'1‘-("1‘-}’1) - [}2 —2y; — (}’1 - }’0)] =

5(}’2 - }’1) —Y2+ 2y +yo =8y —Ay  — vt 2y F Yo =Ya Y2 Y2 Vi — V2
2y +yo=¥3—3y2 — 31+ o

Fourth forward differences
Ay, = A2(A%yy) = A2[A%(yy —vol = v —4ys + 6y — 4y + Y0 i, (4)

273 | Vol.24, No.5, 2020



2020 Jlw (5.05le5 « 24 Sy OB 43d,0 drudly 3 361 B35S

Ay, = A*(A%yy) = A*[A%(y; — ol = ¥5 — 5y + 10y3 — 10y, + 5y, — ¥

For the nth differences
Atyy = A"y — Ay =y —nypoq +
n(n-1)(n-2)(n-3)

Vn-s t -+ (—1)"y

4 n-

nin—1) y _ n(n—1}{n—-2) ,

21 n—2 31 }'n—S +

................ (6)

Notice that this polynomial P,(x) is also composed of n+1 distinct polynomial terms, but
each of degree i, 1=0,1,2,...,n. Term by term, each polynomial is of one degree higher than
the previous one.

4.2 Interpolation (114151 [18]

Interpolation is important concept in numerical analysis. Quite often functions may not be
available explicitly but only the values of the function at a set of points, called nodes, tabular
points or pivotal points. Then finding the value of the function at any non-tabular point, is
called interpolation. So in the following sections we discuss Newton’s Interpolation formula
which depend on difference operator and  Lagrange’s Interpolation  formula  which they
depend on Vandermonde's determinant. Interpolation of operators and some general
approaches to the construction of numerical methods.The construction of numerical methods
for solving mathematical problems written as Ax =y, where (x ) and (y) are elements of
certain sets( X ,Y and A) ,may replace( X , ¥ and A ), or only some of these three objects,
by other objects that are convenient for calculating purposes. This replacement should be
carried out in such a way that the solution to the new problem

o

y = AX
Consisting of finding ¥ or ¥ , is in some sense close to the solution of the original problem.

One of the methods for replacing (A) by an approximation( 4) is the use of interpolation of

operators. The problem of the interpolation of operators has various formulations. A linear
interpolation operatorL, (F;x) for a given operator is written as

Li(F;x)=F(xg) + F(xg,x)(x—x0) (7)
where xo,x; are the interpolation nodes and F(x,x,) is the first-order divided-difference
operator. The latter is defined as the linear operator for which

F(xg,xy)(xg—x,) =F(xg) —F(xy) (8)

The given definition of the divided-difference operator can be made concrete in a number of
cases. Using linear interpolation (8), the "secant method" for the equationF(x) = 0 can be

written asixp4q = X, — F (-, x)F(x) 9)

Where F~1(x,_4,x,) is the operator inverse to F (x,_1, x,) .
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The formulation of the problem about interpolation functional, by the theory of approximation

methods, is as follows. Let {(pi(x)}i 2{) be some fixed functional, defined on (X). A

functional L,,[F; x] is called an interpolation functional polynomial for a given
functional F(x) and system of points{x; } in X if the relations

L [F;x ] = [F(x)], Lylosx] = @;(x) i —0.1,2,...,n. (10)
Interpolation of functional is used in the construction of approximate methods for computing

continual integrals, in finding extrema of functional, and in a number of other cases. e.g.,
approximate interpolation formulas for computing continual integrals have the form

fo(x)dJu(x) Ry jx L, F;x]du(x) (11)
Where the integral over the interpolation polynomial L,[F;x] with respect to a certain

measure / can be computed exactly or can be reduced to a finite-dimensional integral. When
X  is the spaceCla, b] of continuous functions on an interval [a,b] , then L,[F; x]

can be represented by a Satieties integral,

Li[F; 2] = Flxo) + J; 2 dTFlxo () + x(, D) (O = 21O)] oo (12)

where xo(t), x4 (t) are the interpolation nodes while

1, T>t
X(t,T):{D et (13)

If F(x) isa constant or a linear functional, then.

Li[F;x]=F(x) (14)
The use of interpolation in finding extremely values of functional may be illustrated by two
interpolation analogues of the gradient method for finding a local unconditional minimum of
a functional F(x) that is defined on some Hilbert space. The first analogue is obtained if, in
the gradient method, grad F(x,) isreplaced by F(x,—1,%,) ,i.e.

Xn+1 = Xn — EnF(xTHl: xn): €, > 0, n=L12,... . (15)

The second analogue uses the gradient of the interpolation polynomials. From approximations
Xpn—2 , Xn—1 ,Xn 10 an extremex” of F(x) one constructs the quadratic interpolation

polynomial

LZ[F}x] = F(xn) + F(xn—ly xn)(x - xn) + F(xn—b Xn—-1 :xn)(x - xn—l)(x - xn)
................ (16)

Where F(x,_2,%n-1,%y) Iisthe second-order divided difference

of F(x) with respect to x,,_3, X,,—1 , X, The new approximation x4, is

determined by x4+ =x, — €, grad L, F;x, ,6,,>0 n=23, ... (17)
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The interpolation methods (16), (17) used two initial approximations respectively.

The use of interpolation of operators and functional in the construction of computational
algorithms for solving concrete problems is based on the use of interpolation formulas with a
small error. Such a kind or formulas must be constructed for individual classes of functional
and operators, taking specific features of these classes into account .Suppose that the
function f(x) is known at (N + 1) points(xy,fo), (x4, f1), -, (xn, fs) where the pivotal
points xi spread out over the interval [a,b] satisfya = xp < x; <+ <xy=b

and f; = f(xq) then finding the value of the function at any non tabular point
X:(xg < xy <xy) is called interpolation. Interpolation is done by approximating the

required function using simpler functions such as, polynomials. Polynomial approximations
assume the data as exact at the tabular points (N +1) and generate an N*" degree

polynomial passing through these (N + 1) points. However, if the given data has some errors
then these errors also will reflect in the corresponding approximated function.

4.2.1 Interpolation for domain points are equally spaced (Equal intervals in x,
)):Newton Forward Interpolation Formulal®l (41 (51 [6] [7] [18] [19] [20]

a Newton polynomial, is an interpolation polynomial for a given set of data points. Suppose
that we have the (n+1) points ((xq,vo), (x1,¥1), (x2,32), . , (x5, 3,) )where all of the x; are

different. For simplicity, we consider the case where these x; are uniformly spaced with
(Ax = x,41 — x,) for each k These interpolating points determine a unique polynomial of

degree n (or possibly lower, if the points happen to lie on such a curve). Another way to
express the equation of this polynomial is with the Newton Forward Interpolating Formula:
Ayvo=vVi—Yo—= Vi =V tAyg =y = (1 + ﬂ)_}’g ................ (18)

Ayy =y, =y = Y2 =y Ay =y = 1+ 8y » vy, = @ +A)A + Ay —
va=QQ+8% (19)
Ay, =y3 =¥, = Vs =y +Ay, »y3 = (1 +48)y; > y3 =@ +2)(A + A) %y —
ya=QQ+83y (20)
Ay =y —y3 = =ys Ay =3 = (1 +A)y; » 3 = (L +A)A + Ay —
va=Q+0, (21)
Ay, =Vs —Ys = Vs =V + Ay, = ys = (1 + Ay > ys = 1+ )X+ A)*y, —
ys=@+A)% (22)

ve= A +M° (23)
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vy =@+ (24)

Vo=@ +8)™ e (25)

An alternate form of this equation is using binomial coefficients
where the binomial coefficient (%)  represents a polynomial of degree i inn

The derivative of Newton's forward difference formula gives Markoff's formulas

v, = (14 ﬂ)“yg_ e (26)

Yo =Xio(Mim ™ Aly, (27)
n{n—1) nin—1}{n—2) nin—-1}(n—-2}n—3) n!

Yo = Yo +nAlyy + —— A% + ——— 0%y + - Atyg + -+ — Ay,

.................. (28)

4.2 2 Interpolation for domain points are not equally spaced ((unequal intervals)) 2141 []
[13] [14] [15] [17] [20] [21]

Unequal intervals of the Lagrange's Interpolation formula. The former employs differences
while the latter utilizes the function values. We begin this unit by studying first Lagrange's

Interpolation formula
P ot ] s ey
F o= ) ) : et N
= -— T = =
d A N

=

Figure (1) Samples of curve models in

Polynomial interpolation is the method of determining a polynomial that fits a set of given points.
There are several approaches to polynomial interpolation, of which one of the most well-known is
the Lagrangian method. The Lagrange interpolating polynomial is the polynomialP (x)of

degree= (n —1)

e{nd IS given by

Py =X B, (29)
Where

X=X
GUORERI 0 e (30)

Written explicitly,
__Gap)r-xg)n(em ) (= x) (= x3) (- xn)
P{x) - (-"-"1_xz)fxl_xz}---fxl_xn}}l 'Exz_xﬂ(xz_xs)---(xz_xn)}z + +
(= 209 ) (= xp) (= 2 _q)
(= 21— 22D (xn— X —q) n

.................. 31)

Lagrange interpolating are implemented in the Wolfram Language as Interpolating Polynomial
[data, var]. They are used, for example, in the construction of Newton-Cotes formulas.
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When constructing interpolating polynomials, there is a tradeoff between having a better fit and
having a smooth well-behaved fitting function. The more data points that are used in the
interpolation, the higher the degree of the resulting polynomial, and therefore the greater
oscillation it will exhibit between the data points. Therefore, a high-degree interpolation may be a
poor predictor of the function between points, although the accuracy at the data points will be
"perfect.”

For 7= 3 points,
(e 2p) (e x3) (o2 ) (- 3) (o2 ) (- xp)
AT Te S S o y——— + -+ remsy vouupne # . SRR TEI TP PILEALS (32)

Py =

Note that the function P(x) passes through the points (x1,y;), as can be seen for the

casen = 3

P(x1) = gi?iiiﬁiiiiﬁ 1 g:—_ ;11}}({;2_—233}) 2 (i?—_ilf{f{-’ff) F3T e (33)
PO = G e e e T e 64
PO = S e e T e @)
Generalizing to arbitrary ,n, P(x,) = 20, P (%) = T30 8 ¥ =¥ v (36)

The Lagrange interpolating polynomials can also be written using what Szegd (1975) called
Lagrange's fundamental interpolating polynomials.

d
pox— xp) = ﬂ}{lzl(xj — xk):[il = ]_[Ezl(xj — xk) ............... (37
rr:xj k+]
e (x)
X
R'V(X) = m .................. (38)
which satisfy
np(x#) = Gyp e ——— (39)
where &,, isthe Kronecker delta. Now let y; = P(x1), ..., ¥, = P(x,) , then the expansion
_ = _ =
P = E‘.];(t:lnk (x).}k - }{121 (x— .‘X';(}T[r'[x}“}k ................ (40)

gives the unique Lagrange interpolating polynomial assuming the values y; atx; . More
generally, let (B,(x))be the associated orthogonal polynomials on the interval [a,b],
and (I;(x), ..., 1), ..., the fundamental polynomials corresponding to the set of zeros of a

polynomial B, (x). Then
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L, OLda() =Buby 1)
for v,u =123, ..,n,where (1,) are Christoffel numbers.

Lagrange interpolating polynomials give no error estimate. A more conceptually straightforward
method for calculating them is Neville's algorithm.

Lagrange's classical formula of polynomial interpolation is given by the Lagrange Interpolating
Formula Suppose that we have the n+1 points (Xy, Yo), (X, Yy), ---» (X;,Y,), Where all of the x;

are different, though not necessarily uniformly spaced. These interpolating points then determine
a unique polynomial of degree n (or possibly lower, if the points happen to lie on such a curve).

One way to express the equation of this polynomial is with the Lagrange Interpolating Formula:
n G-x) _gn (@ X)) Zpn )= ) 42)

L.—=yn o T Yo%)y
n = =0t Lm0 G m) T 2020 Gy s ) G i) G )G )

Equivalently, if we write this formula without the summation notation, it becomes
(x—xp) . (x— 2y Je— 20 ) (x— 20y ) . (x— 2g)(x— 205 ) (x— 25 ) T

(o — o) -0 (g — 204 ) (g — 202 )++-(3g— 2y ) 1 (2eq — 29 ) (g — 202 )+ (g — 2 )
(x—2p)(x— 2y )-(x— 2 _4)

n l[xn_— xo}{xn— xz}""[xn_ xn—l}

— L
Ly, = Qi—oVi

.................. (43)
Notice that this polynomial is composed of n+1 distinct polynomial terms, each of degree n
(provided y; #0). Either way, both of these are rather daunting expressions for students and

consequently it is not surprising that many tend to miss some of the key underlying concepts.
5. Practical Aspect
5.1Data Analysis
The data collected of this study from various Muslim nationalities in Kurdistan were
conducted on a random sample that includes large numbers of people of both genders, as it
included the opinions of people from (4) years to (48) years old at all academic levels from
kindergarten to doctorate and from all levels of non-academic society.
Xi: represent ages , Y1 : Number of People’s interest to listening Quran's Voice
Y2 : Number of People’s interest to listening Music Y3 : Number of People’s interest to
listening both Quran’s Voice and Music
Table (2) Statistics for People’s interest to listening Quran's Voice or Music and
People’s not interest to listening Quran's Voice and Music,

Xi Y1 Y2 Y3 Total
age People’s interest to People’s interest People’s interest to
listening Quran's to listening Music | listening both Quran’s
Voice Voice and Music

4 16 5 9 30
8 64 9 17 90
12 144 13 43 200
16 256 17 67 340
20 400 21 79 500
24 576 25 99 700
28 784 29 87 900
32 1024 33 153 1210
36 1296 37 467 1800
40 1600 41 559 2200
44 1936 45 619 2600
48 2304 49 647 3000

In table (2) Statistics for people’s interest to listening only Quran's voice, only music, both
Quran's voice and music and total
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5.2 Cronbach's Alpha

Table (3) Cronbach's Alpha for people’s interest to listening only Quran's voice

Cronbach's Alpha Based on Standardized Items N of Items
0.987 2

The Cronbach's alpha coefficient for the data about people’s interest to listening only Quran's
voice is (0.987), suggesting that the items have relatively high internal consistency.

Table (4) Cronbach's Alpha for people’s interest to listening only music

Cronbach's Alpha Based on Standardized Items N of Items

0. 824 2
The Cronbach's alpha coefficient for the data about for people’s interest to listening only
music is (0.824) suggesting that the items have relatively high internal consistency.

5.3 Interpolations
5.3.1 Newton Forward Interpolation Formula is used when the domain points (x;-Values)
are equally spaced
Table (5) Newton Forward Interpolation Formula for people's interest to Quran’s voice

only
LT Vi Ay ‘d":}":' ﬂa}’:‘ 1’—"‘4}":' ASy; 1’—"‘6}":' f—"‘?}":‘ 1’—"‘8}":' ﬂg}’:‘ f—"‘m}":‘ ‘d"ll}":'
Xo=4 Yo = 16
43
X1=8 v, =64 32
80 0
X2-12 v, = 144 32
0
112 0
0
X3=16 ¥z = 256 32 0
0
144 0 0
0
X4=20 y2=400 32 0 0
176 0 0 0 0
0
X524 ys =576 32 0 0 0 0
208 0 0 0 0 0
X628 yg = 784 32 0 0 0 0
240 0 0 0 0
X7=32 v, = 1024 32 0 0 0
272 0 0 0
Xg-36 v = 1296 32 0 0
304 0 0
Xo=40 vg = 1600 32 0
336 0
X10-44 V10 = 1936 32
368
X11=48 Vi1 = 2304
Yo = Yo +nbyp + T a2y, + DI g3y 4 o MEDIDOD pay 4t Ay,
y, = 16 +n(48) + "{"’;, Y (32) 4 Mn-Vn-2) 13},(" 2 0) + " “{’1, D03 () 4 ot 0
Yo =16 +n(48) + "= (32) + (0) + (0) + ++++ 0
n{n.— 1}

Vo = 16 +n(48) + (32)

2!
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Vo =16 +48n + 16n(n— 1)

VYo =16n2+32n+16 ........(1)
xl=x0+1h
h=4,x,=4
Xy = xg+ 2h
Xp = Xo +nh

X — 4
Xp=4+nd—- n= 2

From (1) and (2)
=165 + 2255 4126

4
Vo= (=480, -4 +16 - y, =x7
From the result for table (5) of the analysis Newton Forward Interpolation formula for
People interest to Quran’s Voice, we obtained a second degree equation (Quadratic Model)

s0.00— — Quadratic

a0 .oo—]

=0.00—]

20.00—]

10.00—]

Nalal 1] T T ¥ T
oo S00.00 1000.00 1S00.00 Zo00.00 Z2s500.00

w

Figure ( 2) curve model of Quran’s voice it emphasize for the model of Second degree
(quadratic model)

Table (6) Newton Forward Interpolation Formula People’s interest to Music only

Xi Vi Ayy| A%y, | Ay A%y, | 8y, | A%y | A7y | A%y, | A%, | Ay AMy,
Xo=4 Yo=5
X1=8 y1=9
4 Jo
4 0
X2-12 ¥,-13 0 0
4 0 0
X3=16 ¥3=17 0 0 0
4 0 0 0
X4=20 Y521 0 0 0 0
4 0 0 0 0
Xs5=24 Y5-25 0 0 0 0 0
4 0 0 0 0
X6=28 Y6=29 0 0 0 0 0 0
4 0 0 0 0
X7=32 Y7233 0 0 0 0
4 0 0 0
X3-36 ¥g-37 0 0 0
4 0 0
X9=40 Yo-41 0 0
4 0
X10=44 y10:45 0
4
X11=48 y11:49
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n{n—1) n(n—-1}{n—2}n—3)

Yo = Yo +nly, + —— A%y, +wﬂ3}’a+ - A*yo + -+ A"y
Vo =5+n4+0+0+0+0
Vo =5+4n . (1)
X, =x9+ 1h
h=4,x,=4
Xp = Xo +nh
Xn, = Xg + nh
xn:4+4n—>n:xnf;4 ........ (2)
From (1) and (2)
Vo =5+ 4n
x, — 4
Yo =5+4(——)
Vn =%+ 1

From the result of the Newton Forward Interpolation Formula for People’s interest
to Music we obtained a First degree equation (linear Model)

x

0 Observed
S0.007 —— Linear
40.00—
30.00=
20.00—
10.00=
i} T T T T T
0o 10.00 20.00 30.00 40.00 S0.00
v

Figure (3) (striate line) model it emphasize for the model of first degree(linear model) by
Newton Forward Interpolation of music

5.3.3 Lagrange Interpolation Formula: for the domain points (x;-Values) are not equally
spaced

In the Lagrange Interpolation Formula there is a difference in the use of laws between finding
the first degree equation and Finding the second degree equation

5.3.3.1: Lagrange Interpolation People’s interest to Quran Voice Since the result of the
equation of Quran Voice by Newton Forward is quadratic (second degree) so for finding
the second-degree equation it needs the table contains three points like
(xq, Vo), (x1,¥1)and (x5, y,) as follows:

Table (7) Lagrange Interpolation People’s interest to Quran’s Voice only
Xi Yi
Xo =4 Yo = 16
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x, =20 y, = 400

x, —48 y, = 2304

Ya = Zico Lk (xn)yi
g —ag M xp—x2) (2 —20)(x, —48)

Lo(xn) = (xo—x1)(tg—%)  (4—20)(4-28)
L(x,) = (xn—xg)xn—xz)  (xn—4)(xn—48)

LS T e —xg)(xy—xp) | (20—4)(20—48)
L,(x,) = (e —xg)(n—x1) _ (xn—4)(xn—20)

(rp—x0)(xo—x;)  (48-4)(48-20)
Yo = Zizo L (xn)yi
, — (n=20)(xn—48)
mT (4-20)(4-48)

(xn—4)(xp —48)
(20—-4)(20-48)

(xn—4)(xn—20)

(48—4)(48-20) (23{]4)

(16) + (400) +

xp 2—68x, +960 Xy 2—52xy, +192 Xp 2—24x, +800
In = 704 (16) — ( 348 ) (400) + 1232 (2304)

¥n = X2 the result of Quran Voice is also the equation of second degree(
Quadratic)

0 Observed

S0.00—] — Quadratic

40.00—]

30 .00

20.00—]

10.00]

fsle) T T T T T
oo soo0.00 1000.00 1S00.00 2000.00 2500.00

v

Figure( 5) of Quran's model it emphasize for the model of Send degree(quadratic model)
by Lagrange Interpolation

5.3.3. 2: Lagrange Interpolation for people’s interest to Music
In linear Lagrange Interpolation it needs the simple table only contains two points like
(%0, vo) and (xq,y4) as follows:

Table( 8)Lagrange Interpolation for people’s interest to Music only

Xi Yi

xg =4 Yo=5
11:48 Vi = 49
Ly (xn) _ (p—x;)  (xp—48)

Exc,—x% o ((@—43}}
_ lxp—xg) Xn—4
Ly(xn) = Gey—xp)  (48-2)
Vo = 2izo L Ccn)ys

_ (xp—48) (2 —4)
Yn = " ag) () + (48-4) (49)
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(2, —48) (2 —4)

Yn = Zaa O) T (49)
. —5x,+240+49x,—196

.}T‘L - {44}

, _44xn+44

.}TI. - {44}

Yn = X, + 1 the result of Music is also the equation of first degree ( Linear)

>

S0.00—] — Linear

40 00—

30.00—]

Z0 .00

10 00—

oo T T T L} T
Nula] 1000 Z0.00 30.00 40,00 S0O.00

Figure (4) (striate line) model of music it emphasize for the model of first degree (linear
model) by Lagrange Interpolation Formula

Conclusion

By the value of the result of the Cronbach's Alpha Based on standardized data analysis in both
types of data: first for People’s interest to listening to Quran’s voice is (0.987), second for
People’s interest to listening to Music is (0. 824) have relatively high internal consistency
high reliability this evidence of the relevance of the data for the analysis (Note that a
reliability coefficient of .70 or higher is considered “acceptable” in most social science
research situations) .

For small degrees of the interpolating polynomial (n < 20) the suitable interpolation formula
Newton Forward Interpolation Formula and Lagrange Interpolation Formula. Both
interpolations are requiring a special arrangement of the interpolating points to avoid
numerical instabilities.

The interpret for the results of our study in the way that Newton Forward interpolation is in
practice the most efficient and simple way to do equation(Model) interpolation. The functions
in Newton Forward interpolation formulas are first function is for People’s interest to Quran
voice is an equation of second degree (Quadratic Model) and Second function is for People’s
Response to Music is an equation of first degree (Linear Model). But the functions in
Lagrange interpolating formula are first function is for People’s interest to Quran voice is a is
an equation of second degree degree (Quadratic Model) and Second function is for People’s
interest to Music is an equation of first degree (Linear Model). It is clear in both method
Newton Interpolation Formula and Lagrange Interpolation Formula have the same Equation
for People’s interest to Quran voice is (quadratic Model) and in both method Newton
interpolation formula and Lagrange interpolation formula have the same Equation for
People’s interest to music is (a linear Model) It indicates that people’s interest to is Quran’s
voice more than people’s interest to music. It means that the Quran’s voice has a high degree
of interest at different ages of those involved in the preparation of data for this paper.

7. Recommendations
According to the conclusion reported above we may recommend the followings:
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1- The Researcher recommend to emphasize if listening to Holy Qur’an has more positive
effect than the listening to music in Psychological treatment.

2- The Researcher recommend to emphasize if listening to Holy Qur’an has more positive
effect than the listening to music in medical treatment
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