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ABSTRACT

Solving numerical methods manually without usin
scientific calculator or using scientific calcula
traditionally without input the iterative formulato
the calculatorcan be quite tedious and boring due
its repetitivecalculations. There is a series of stuc
discussing the implementation of numerical metf
using Excel spread sheas well as Casio scientif
calculators, such as Casio 30 MS scientific
calculator, Casio 670 ES scientific calculator at
Casio fx-570 ES plus scientific calculator. Ewvt
though Excel spreadsheet made the implementati
numerical methods easier to be understood k new
learner of numerical methods, but it is not able for
classrooms (teaching and learning purposes)

examination hall (evaluation purpose). All the #
mentioned models of scientific calculators allove
input of iterative formula but users still needrtan
put the new inputs then press CALCtton to get its
iterative solutions. The new model of Casi«-570
FX classviz scientific calculator offers a spreadsh
ability of 45 rows and 5 columns which made

implementation of the numerical methods much e
if compared to previous models. ke, in this pape
we solved the initialsalue problem (IVP) of the fir-

order ordinary differential equations by the Euse
method using Casio f&70 FX claswiz scientific
calculator for the classroom and examina
purposes.
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INTRODUCTION

An ordinary differential equation (ODE) is
differential equation consists of the function®aofy
one independent variable and its normal derivati
ODEs arise in many physical problems incluc
engineering, physics, economics, biology and ebe
order of an ODE is determined by its high
derivatives. Hence, there &first-order, second-order
and higher-order QDEs.

When the analytical solution of an ODE is
available, we have to seek approximate solution by
using numerical method¥here are several numeric
methods such as the Euler’s, Taylor series, midp
Heun, fourth-order Rungkutta (RK4) methods an
etc to solve an IVP of the firorder ODE.

Solving numerical methods matlly without using a
scientific calculator or using scientificcalculator
traditionally without input the formula into tt
calculator can be quite tedious and boring dudas
repetitivecalculations. Henthereis a series of books
discussing the impleméation of numerical methoc
using Casio scientificalculator, such as Casic-570
MS scientific calculator in [1], Casio -570 ES
scientific calculator in [2] and Casio-570 ES plus
scientific calculator in [3].

The studies on solving numerical meods in
classroom and examination situations usin
calculator focusing on nonlinear equations -[5],
systems of linear equations [6], interpolation [aif
approximationof integration [8], and computing
eigen values [9]-[10].
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Recently, there is a new modelswfientific calculator
which is Casio fx-570EX classwiwhich offers the
spreadsheet ability. It provides 45 rows ani
columns of spreadsheet ability and functions alr
same with Excel spreadsheet. For the classroor
examination purposes, the usage of ‘scientific
calculator will be appropriate if compared to Ex
spreadsheet due to its portability. Hence, in

paper, we would like to solve the IVP of the 1

order ODE by Euler's method using Cas-570EX
classwiz scientific calculator for the classroom &
examination purposes.

INITIAL- VALUE PROBLEM (IVP) OF THE
FIRST-ORDER DIFFERENTIAL EQUATIONS

Consider an IVP of the firsirder differentia
equation
y=1xy %)=y %<6 x

By using numerical methods, the interval x is
divided inton subintervals with step sizh such that
X =%, +ihwe need to solvg from i =1to n. It was
noticed that by using numerical methods, we
obtained discrete values wf However if we solved
the differential equation analytically, we obtainax
continuous function of(x). The Euler is discusse

here.

Euler's Method
The solution of Eg. (1) by Euler's method is givey

Yoo = ¥+ hy = y+ hi(x ),
Whereh is a step size.

)

NUMERICAL EXAMPLES
The RC series circuit can be described by
following differential equation

redY 4y = @)
dt

3)

With initial conditionV (0) = 0. IfR=10Q, C =

0.004 F, ancE = 85cos(150t) V, the voltagV for

0<t<0.05in the RC series circuit was found t
using the Euler's method witkt = 0.01. The absolute
errors were found if the exact solution is givel

510 . 85 _
V ==—sin15Q +—(cos@50Q) —e ™ 4
37 37( 5a) ) (4)

Solution by Euler’'s Method

Step 1: By substitutin@ = 10Q, C = 0.004 F, andE
= 85cos (150t) V into the fir-order differential
equation, we obtained

10(0.004)‘;_';+V = 85c0s(150t).

dv

E:2125cos(150t)—25V:f(t,V) (5)

Step 2:The solution by Euler’s method given by

Ven =V, +hf(t,V)

6
=V, +0.01(2125co0s(150t) - 25V,) ©)

Whereh = At = 001

Step 3: By using Spreadsheet mode 8 in
calculator, tabulating values in column A, filling
initial condition in cell B1 as zero and press
OPTN button will give

1:Fill Formula |
2:Fill ¥alue
3:Edit Cell
4:Free Space

Choose 1 will get

Fill Formula

B2 B2

Range

Type in the following formula

= B1+0.01(2125cos(15041)-25B1)  (7)

Then press button, will yielc

Fill Formula
Form

=B1+0. 01 (21

Next,choosdo fill in the formula from cells B2: B6 ¢
follows:

Fill Formula
Form =Bl14+0.01{21
Range :B2:EBd
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To key in the variables A, B, C, D, E, F, X, Y akid

in the calculatorusers have to pre<Alpha button

then follow by the variable which is displayed ad

colour on top of the main buttonBhe approximatV/

values are displayed in column B
Fi

0.03]-7. éss

431+D 6T (2125¢c08s(

Step 4: Pressin@PTN button to fill in exact solutiol
formula in cell C1 as below:

= ﬁsin(lSOAl) +8—5(cos(150A1) -
37 37

e—ZSAl)

(8)

Then choose to fill in the formula from cells C16
will results in:

—51DJ3?51H(150&1}

Step 5 Pressin@PTN button to fill in absolute errc
formula in cell D1 as below:
= Abs(B1-C1) 9)

Then choose to fill in the formula from cells D16
will display:

] o]
21.25012, 122

3. 1273

17.44 LTER| 190163
-T. 956 5.04|7. 0866

=Abs (B1-C1>

The complete solution shown in Table 1 beloy
TABLEL. The solution

0| O 0 0 0

1]0.01] 21.25| 12.122 9.127:

210.02| 17.44 | -1.722 19.16¢

3|0.03| -7.956| -15.04 7.086¢

410.04| -10.44| -2.49| 7.956:

51 0.05| 12.568| 13.067| 0.498¢
CONCLUSION

We have solved the IVP of the firorder ODE by
Euler's method using spreadsheet mode in Ca«-

570EX classwizcientific calculator for the classroc
and examination purposes. It is easier and fakter
the previous modelsuch as Casio -570 MS, Casio
fx-570 ES and Casio f&70 ES Plus. The procedt
presented here can be applied to se-order Taylor
series method, midpoint method and Heun’'s me
but not the fourtterder Rung-Kutta(RK4) method
due to the numbeof columr sin Casio fx-570EX
classwiz scientific calculator is limited to five. T
solve the IVP of the firsbrder ODE by using ttlRK4
method, five columns are needed. Even though E
spreadsheet will be easier to work around (largers
and columns, bigger view, easier to scrollund,
move, copy and more abilities) if compared
spreadsheet mode in Casio-570EX classwiz
scientific calculator, but students can only bt
scientific calculator for classroom and examina
purposes, hence spreadsheet mode in Ca-570EX
classwr offers a portable spreadsheet environme
implement numerical methods easily if comparel
old version of calculator.
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