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Abstract. We are used to the traditional methods of teaching mathematics. The textbook, the
blackboard and a chalk have been for centuries a wonderful part of teaching. And, they always will be.
Traditional teaching methods of mathematics are a wonderful legacy of our educational system that
have educated generations of teachers, engineers, administrators, managers, leaders, and economists.
American universities websites, the video- lectures of the best professors of well-known disciplines
such as statistics, operational research, number theory, algebra, game theory, show impressing large
blackboards, all over the auditor's walls. We always will need and admire traditional mathematics. But,
beyond the lessons, especially in applied disciplines, students need to learn the software created for
discipline applications. Making IT students to learn and, more important, to create applications and
programs following the theoretical lessons is a useful way to help them understand better the theoretical
knowledge. Similarly, other “theoretical” math disciplines such as number theory, game theory,
geometry can be used to. The idea of making a group of IT students and the professor to create a
package of applications for the math courses is a very useful process to a more advanced stage of
teaching.

Keywords: education, tradition, technology, mathematics, programming.

1. Introduction:

The information nowadays grows exponentially. School and university programs can't change so
quickly. It is easier to learn from the internet or another media, than from the school. New technologies
give us the information in such way, which is more attractive for the students. On the other hand, the
school offers traditional methods in providing knowledge. They seem to be boring, difficulties, etc.
The problem is: can we use the new technologies to increase the interest of the students about the
scientific subjects? How can we include the students in the process of the teaching? How can we make
them to feel better and more appreciated? We can use the computer in the electrical, electronic s field
in two general directions: computer languages or software packages. However, we can apply one of
them, to do the analyses of an electrical circuit. For example, program languages like C++, C#, Java,
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or one of the software packages like PSpice, Multisim, MatLAB etc. For instant, if we want to explain
the solution of the differential equation second- order, which describes a circuit containing storing
elements on it, we applied program language C++, C#, and Mat LAB. Everything was prepared by the
students. This makes the student to learn more in the same time increase the reliability in work, self-
confidence etc. On the other hand the analyses of the phenomena performed better and faster.

2. Solving Differential equations second-order

The respond of a linear electrical circuit, which containing two storage elements, is described by
differential equation second -order. Typical circuits are RLC circuits, (Resistor, Inductor and
Capacitor). If we want to obtain the differential equation for a circuit than we can apply, Kirkoff's
Law. We determine the response x(t) (which may be voltage or current) by taking the following steps.
1. We first determine the initial conditions x(0) and x*(0)
2. We find the natural response x, (t) by turning off independent sources, this means the right side of
the equation becomes zero.
3. We determine its characteristic roots.
4. Depending on whether the response is over damped, critically damped, or under damped, we obtain
X, (t) with two unknown constants.
5. We finally determine the constants associated with the natural response by imposing the initial
conditions x(0) and x'(0), determined in step 1.
The differential equation second —order is given by expression:

d?x. dx,

a3 +bE+ch=f(t) 1)
We substitute d/dt =a, then we have: aa?+ba +c= f(t) )
If £(t) = 0, then aa®+ba +c= 0, it is called characteristic equation for the circuit;
aa’?+ba +c=0 3

The roots of the equationa; «,, determine the behavior of the circuit. These roots are nominated as
natural frequency of the circuit.

There are three cases:

a. D > 0, we have two different roots a; a, .

The solution is: x,,(t)=A;e*1t+A,e?2t over damped.
b. D = 0, we have two roots, which are the same a, = a, = a.
The solution is: x,,(t)=(A;+A,t)e% critically damped.
c. D <0, we have two complexroots, a =8 + jw
The solutionis ~ x,(t)=e% (A, coswt+A,sinwt) underdamped. The sign of D is
depended from the value of coefficients a, b, c.
The steps to solve the equation:
Let have a, b, ¢, xc(0), x'c(0);
1. Wecalculate D =b"2—4*xaxc

2. We calculate the roots a; o,
3. For D>0, we have a; # aj, X (t)=A e*1t+A %2t
4. For D=0, we have a; = a,, X (H)=(A;+At)e% ¢t
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5. For D<0,we have a =6 + jwx.(t)=e%t(A;coswt+A,sinwt)

6. We calculate the coefficients Ai,A..

For t = 0 we have: x,(0) = A1+A; and x',,(0) = a;4; + a,A, D >0,

3. Programming with C++ language

T»¢#include <iostream>
#include <math.h>
#include <limits>
using namespace std;
namespace {
unsignedconst e = 2.7182818284590452353602874713527;
Y

int main()
std::numeric_limits<double>::quiet_ NaN();

Il inputet

double a, b, ¢, x1, x2;
cout<< "Jepvariablin A: ";
cin>> ga;

cout<< "Jepvariablin B: ";
cin>> b;

cout<< "Jepvariablin C: *;
cin>>c;

cout<< "Jepvariablin X(0): ";
cin>> x1;

cout<< "Jepvariablin X'(0): ";
cin>> x2;

cout<< "\n";

Programming with C# language

using System;
usingSystem.Windows.Forms;
usingOxyPlot;
usingOxyPlot.Series;

using System.10O;
usingOxyPlot.WindowsForms;

namespaceElektronikeEk

publicpartialclassForm1 :Form

{
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publicconstdouble e = 2.7182818284590452353602874713527;
public Form1()

InitializeComponent();

privatevoidTextBox_KeyPress(object sender, KeyPressEventArgs e)

errorProviderl.Clear();

TextBox txt = (TextBox)sender;

/I allows 0-9, backspace, and decimal

if(!char.IsControl(e.KeyChar) && (!char.IsDigit(e.KeyChar)) && (e.KeyChar !="") && (e.KeyChar

1= )

errorProviderl.SetError(txt, "Only numeric characters allowed.");
e.Handled = true;
return;

}

if (e.KeyChar == '-'& !((sender asTextBox).SelectionStart == 0) && (sender
asTextBox).Text.Contains(*'-"))

errorProviderl.SetError(txt, @"Minus only allowed at the begining.");
e.Handled = true;

}

/I checks to make sure only 1 decimal is allowed
if (e.KeyChar == 46)

{
if (e.KeyChar =="'&& (sender asTextBox).Text.IndexOf('.") > -1)

errorProviderl.SetError((sender asTextBox), "Only one decimal point allowed.");
e.Handled = true;

/I Plot the Graph
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4. Number Theory and Programming.

Number theory has a lot of interesting theories and proofs to work for. The figures show the calculation
result of some programming such as;

1.

N WD

Verify if number is prime or composite,

Find the prime numbers up to a given number,

Find Mersenne numbers, verify if they are prime or not,
Generate Pythagorian triples,

Generate twin primes,

Find LCM and GCD, etc.

Find all the divisors of a given number,

Find two numbers when you have their LCM and GCD, etc.

4.1. Triple Pythagorean Numbers.

A "Pythagorean Triple" is a set of positive integers a, b, c that fits the rule: a® + b* = 2.

There are an infinite such numbers. We can prove this with the help of the first Pythagorean
Triple (3, 4, and 5), because the triples of forms 3n, 4n, 5n are also a set of Pythagorean Triple. This
is true because: (3n)? + (4n)? = (5n)2.
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CHOISE LIST:

UERIFY N PRIME HUHBER = 1

FIHD PRIME HUWMBERS UF TO HUMBER - 2

FIHD PRIME HUFMBERS BETWEENM TWO HUNMBERS = 3
FIHD MERSEHME HUMBERS (27n)-1 = &

FIHD PYTHAGOHRIAH TRIPLES = &

FIHD TWIH PRIMES UF TO A HUMBER = 6

FIHD GCD AHD LCH= 7

FIHD TWD HUMBERS WHEH ¥OU HAUE GCD AMD LCH= 8
EHD THE PROGRAM - @

EHMTER A HUMBER FROM THE CHOISE LIST? 5
EHTER A HUMEEH TU GEHERATE PYTHAGORIAH THIPLESY 200
FYTHAGORIAH TRIFLES UF TO THE HUMEER 200 ARE;
2, b, %
., 12, 13
B, 18
2n, 25
15, 17
12, 15
un, 41
. 2h, 26
11, &0, 61
i2, 16, 28
12, a5, a7
13, 84, BS
18, LH, 50
1%, 20, 25
1%, 36, 29
15, 112, 1148
16, 28, 2
16, 63, 65
17, 1hh, 145
18, 24, @0
L 16, B, 62

Figure. 2. Triple Pythagoreans numbers, generated by the program Just Basic.

4.2. The Fibonacci sequence;

The formula to generate the Fibonacci sequence is F,, = F,,_; + F,_5, where;
F, — is the term number "n",

F,,_1 — is the term number "n — 1",

F,,_, — is the term number "n — 2",

The first 20 Fibonacci numbers are;

0,1,1,2,3,5,8,13,21,34,55,89,144,233,377,610,987,1597,2594,4181,6765, ...

4.3, Mersenne numbers;

The Mersenne numbers are of form; M,, = 2™ — 1, for some integer n.

As of January 2016, 49 Mersenne primes are known. The largest known prime number 274207281 .1

is a Mersenne prime.

31


https://en.wikipedia.org/wiki/Integer
https://en.wikipedia.org/wiki/Largest_known_prime_number

Traditional mathematics and new methods of teaching through programming together with
students

441~ 451724330 1024336474049 7

0734017398278 ISOA0IICTISIALAICRLI0I242TOSE974%444

442 1084513122 004722332182 124300248070284 200102932372406€635329191301425662871
443~ 170€238072525536119058808232 3624376643820112 58412€71€75285C0 415562415412517
444~ 2760781134 213781138414 T42ETOR57300) 6024199035331 &4 953041070400

45— §qadtne STII2839944¢472 FIITI0S154773050%
446« 7227740462964 9TESL6621083062120564T202172744563090655090 29470097563353
€47~ 1189472973054 0235879461027705382303654 9477899236141 14651986354051232
440- 1832247019 $21442600211077147 961650443833232 { 799 €102 20140645161 4631

1B75466207443484
909666247398228558

516254387348

448 J0A1190R24454503055431 384804375 720211128543235372 P53442005685040
450~ & 664731625243 TT2779187134E06 214893257280&00
{51~ B015€ S03716838773318221255839077303€3375H !22265455351“ 23% 8342062346343
452~ 1294% ! }‘!-"'9 60793434303443253035660031 7304 BO432TTEZ93940750% 030324132022713%
453~ 2098% £5504050464787 TIS0046405838240 351158338317360
54~ 333543385 T45747556617040 €297281665137% E€33874824703400287

455~ B45400)E08T4R256900071 76064227 14104220T07621328371 TI2640D00E574343

450~ 522242085547 4012 £53515777043287 6123278937%3%2
{57« 1675451333619103434% T07T303394918388S BEELTEL0B76545937
458~ 39‘19""‘"‘ 1 1!6'l""il“QJEE"JGGiSE”
459~ l

461 419 i s é'
462~ 15F51€13326246643T26466035017¢ 3"600- 08ze. S’ 0 "‘G‘JS("Z‘U?E"Z"N‘(

M6~ 25810263210
464 41761883144

TRA0SES0142702)
4E40251481148525%

240330704123
25657100765051

$09133714352317
'\05:' TRI6484677228

465~ E757214€3€L262630TTE49543548534660652055214€50 SIGZCJLEié'.‘SS $652210505678392
466~ 1053340235054 ﬁlDZ'“'éé”“(“‘ 5428271223402 394167330200 067185021630¢€
46T- 17630417 201004472034221 406823370310 2310369374875 £9290078414413%

€2~ 288240 PT1T2832440€348952 505094593712 SPET0453696507597L 04046564 75100045311

469~ 4€314é3alz T4E36820€731202922302999179€4023270 291014306533951 781 L 9552857651 784599259L765
$70- T74330€384£ 2474693633101) 4219301285773427024 712442505802772 0226027860323352858%
4T1- 1212533947 50551 3221062899033 ¥ P293052175%54 3535004407047 1400054569651 6184254
T2+ 1361919554461975569575659293457 66859430794958L 045379355000 TS505024573547023776539
473~ 317445252231 252659168194927677674 20051 7EET73601255382406136511881435943266710T20128251192405555€1202
4T 8- AT NRVIIATE TN T A TR TANARIATVZA LR AN RAAR T EARNTRT L ETTRIZANIN ALY BT JASS MRS IAAN TR AQXTIIANAART IRV

Figure 3. Fibonacci Numbers, generated by the program Just Basic.

Conclusions:

Students, working in groups, prepared the material, in C++, C#, Just Basic, the other calculated
formulas in Mat LAB. Teacher and students discussed together and they observed that:
1. Itis made clearer the effect of the value of a, b, ¢ coefficient and the initial conditions

x(0), x"(0) to the solution of differential equation second —order. This solution
represents the natural respond of a circuit containing storage elements. The values of
coefficients a, b, c, are depended on circuit parameters R, L, C and how they are
connected.

The students’ interest is increased,

Other students motivation is greater,

They can use better computer methods,

They can compare the computer methods,

They will be able to choose the computer method, etc.

Number theory problems and proofs become more interesting and attractive by
programming, working with students.

N O s N
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8. Programming will always will be used to work with unsolved problems in number
theory, such as; finding the largest prime number, finding the largest Mersenne
number, etc.
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