DESIGN AND IMPLEMENTATION OF A COMPUTER SOFTWARE FOR THE SOLUTION OF LINEAR EQUATION

ABSTRACT
The situations of life can be understood through mathematical principles. Hence, it is evident that solutions to such situations can be derived using mathematical methodologies. Therefore, this objective can be accomplished by utilising mathematical equations and determining the suitable techniques for solving the problem (equation). A linear equation is an algebraic expression that involves the summation, division, or multiplication of specific constants in order to determine the value of an unknown variable within the expression. Therefore, the development of software for solving linear equations enhances the efficiency of the system by enabling timely and accurate solutions, as well as facilitating the generation of reports. The main objective of this project is to create a computerised software application for solving linear equations.   
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CHAPTER ONE
1.0
INTRODUCTION


The mathematical nature of life circumstances has triggered off the research methodology in mankind, in his usual inquisitive nature to find and adduce various methods and techniques for solving life’s problems. This is achieved by reducing life’s activities to mathematical equation in linear forms to make it possible to handle the numerous variables of life.


Before proceeding let’s consider the basic definition of linear equation.


A liners equation is an algebraic equation or expression, which is in the first-degree order i.e. the highest power that it can attain, is to an indent of 1. Linear equation usually take the form A x B  = C, where A, B, C are all constants (known values) and X is the variable (unknown value) to be found.


Often a linear equation may contain many variable so that we may have AX1 + AX2 + AX2 -------  + A x N = B, here each a is called the constant and the co-efficient of X, where X = X1, X2 ---- XN, also each X need not be equal to each other.


When we have this sort of equation we call it Linear equation for examples:


(1)
2X  =  3


(2)
7M  = 8 + 5M


(3)
4 + 3X  = 17


(4)
4 – 4X  = 9  - 12X


(5)
3 (4C –7) –4 (4C – 1)  = 0

Solution for (1) takes the usual form X = 3/2 

For (2) we may write m = 4. i.e 7m  - 5m = 8  

2m  = 8, m  = 8/2  = 4

For (3) X  = 41/3  or 4. 333, in this case

3X = 17 – 4, 3  x  = 13

    X  = 13/3  =  41/3 

For (4) X  = 5/8, that is to say

4 – 4X + 12X  = 9  - 4

8X  = 5

X  = 5/8  

For (5) C  = 41/4  

3 (4C  - 7) – 4  (4C – 1)  = 0

Remove brackets

12C  - 21 – 16C  + 4  = 0

-4C – 17  = 0

Divide both ides by – 4

C  = 17/4,  =  -  41/4 

1.1
STATEMENT OF THE PROBLEM


Solving linear equation may sometimes involve rigorous calculation and approximation of numbers. The use of parenthesis (Brackets), negative signs can make solving linear equation very lengthy and may sometimes be confiding to the human mind at a certain point. Hence this has made the solution so labourious and an uphill task if it must be correctly applied as a solution system.


The method of information storage and retrieval process of accumulated figures and substation is not an easy task.


If there are no automated system of information storage and retrieval, the application of linear equation is virtually impossible, as much time than required will be spent before an accurate result is generated.


Human beings cannot really tackle the ambition and sometimes complex calculations involved in using the system of solution easily which delays the result for its real field application.

1.2
OBJECTIVES OF THE STUDY


The main concern of this project work is to study the methods and processes for solving linear equation.


A careful study of the method of solution (Linear equation) and application revealed errors and problems affecting the effectiveness and efficiency of the system are detected and corrective recommendations are made.


A new computerized system designed and implemented to take care of the solution system (Linear equation), this made the process involved to be more timely, more accurate and the whole solution system more efficient.


The generality of task involved were made easy and interesting as the system now makes early generation of result.  

1.3
SIGNIFICANCE OF THE STUDY


The significance of this study is make the solution technique to solving linear equation (i.e most life is problem) easier and faster and hence reducing time wastage


Also the significance of the study is to help reduce stress on the human brain associated with lots of reasoning when solving linear equation.


Also the significance of the study is to help student, teachers who see mathematics as a very difficult subject look more like fun.

1.4
SCOPE OF THE STUDY


Due to some limitation from my side, which includes 


(i)
Financial burden


(ii)
Limited knowledge on my own part 


(iii)
Limited time factor


The system will only be able to carryout linear equation with a single term, i.e. the new system will not be able to carryout arithmetical operations involving terms. In order words it cannot add, subtract, divide and multiply like terms.


Throughout the study deals on linear equation the new system will not be able to carryout other mathematical operation on other mathematical operators like the greater than (>), less than (<), greater than or equal to (≥) and less than or equal to (≤)

1.5
ASSUMPTION


In order to make head way in this study of solution of linear equation certain conditions must be assumed to be true thus;

(1)
It is assumed than life’s circumstances are quantitative

(2)
It is assumed that linear equation is accurate, reliable and adequate enough 

(3)
It is assumed that the solutions are error free

(4)
Assumption is made that all life’s circumstances are relative in nature.

(5)
Also an assumption is made that the approximated values adequately represent the life circumstances. 

1.6
DEFINITION OF TERMS

COMPUTER:
An electronic device with some physical and logical attributes that enables it to accept input process it automatically under the control of a processor and produce in output.

DATA:
Basic raw materials used by the computer for processing e.g. numbers, alphabets.

DESNIGN:
   To map out, to plan or to arrange the parts into whole which satisfies the objectives involved.

FILE:
An organized collection of information

HARDWARE:
The physical components of a computer system.     

INPUT:
The entry of data into a computer.

OUTPUT:
The result of a processed data

PROGRAM:
A set of instruction integrated to make a meaning or meanings.

SOFTWARE:
These are written programs to control the activities of a computer system in way or the other.

SOLUTION:
This is a process of finding an answer or an explanation to a problem and the result gotten after.

SYSTEM:
A way of organizing or doing something in which you must follow a particular or fixed plan or a set of rules.  

CHAPTER TWO

LITERATURE REVIEW

2.0
A LINEAR EQUATION DEFINITION

As earlier state a linear equation is algebraic equation, which is constructed by equating two linear functions.


Since linear equations can only contain functions that are linear n the variable of interest (i.e. first degree polynomials). i.e. terns such as X2, Y ½ and XY are not allowed in linear equation.

2.1
FORMS OF A LINEAR EQUATION 


Complicated linear equations, can be written using the laws of elementary algebra into several simpler forms in which capital letters represent constant, which X and Y are variables.

2.1.1

GENERAL FORM


AX + BY + C = 0


Hence A and B are not both equal to Zero, the solution is usually written so that A≥ O, by convention. The graph of the equation is a straight line can be represented by an equation in the form above. If A is a nonzero, then X intercept, that is the X co-ordinate of the point where the graph crosses the X axis is –C/A, if  B is nonzero, then the Y-intercept, that is the Y cp-ordinate of the point where the graph crosses the Y-axis is – C/B, and the slope of the line is –A/B.  

2.1.2

STANDARD FORM 

AX + BY  = D

Here A and B are not both equal to zero. As above usually A ≥ O. The standard form can be converted to the general form by setting C=  - D.

2.1.3

INTERCEPT FORM

X/E + Y/F  = 1

Here E and F must be nonzero. The graph of the equal has X intercept E has Y –intercept F. The intercept form can be converted to the standard form by setting A = 1/E, B = 1/F and D = 1

2.1.4
     SLOPE –INTERCEPT FORM

Y = MX + F

Here M is the slope of the line and F is the Y intercept. 

2.1.5 
POINT SLOPE FORM

Y – K  = M (X – H)

Here, the graph passes through the point (H,K) and has slope M.

2.1.6
   TWO –POINT FORM

Y – K  =  Q – K   (X – H)

      P - H   

Here P # H . The passes through the point ( H, K) and (P, Q) and has slope M = ( Q – K) / (P – H)

2.1.7

SPECIAL CASES

Y = F

This is a standard form where A = O, and B= 1 or of the slope intercept form where the slope M = O. The graph is a horizontal line with Y – intercept equal to F. There is no X –intercept unless F = 0, in which the case in the graph of the line is the X-axis and so every real number is an X –intercept.

2.2
CONNECTION WITH LINEAR FUNCTIONS AND OPERATORS  

In all the named forms above (assuming the graph is not vertical line), the variable Y is the function of X and the graph of the equation. In general if the linear equation written in the form Y = F (X) then F has the properties

F (X + Y) = F (X) + F(Y)

F (AX) = AD (X)

Where A is a scalar. A function, which satisfies these, is called linear functions or more generally a linear operator.

Because of the linear property above, the solution of linear equations of kind can generally be described as a super position of the of he solution of the same equation, this make linear equation particular easy to solve and reason about.  

Linear equation occur with general regularity in applied mathematics, while they arise quite naturally when modeling many phenomena, they are particularly useful since non-linear equations may be reduced to linear equation assuming that qualities of interest carry to only a small extent from some “background” state.

Wikipedia free encyclopedia (http: // en. wikipedia. org/wiki/ Linear – equation @ 2005). 

CHAPTER THREE

3.0
DESCRIPTION AND ANALYSIS OF EXISTING SYSTEM
The existing system is manually an oriented system. All the activities involved in the application of solving linear equation and the analysis of it’s accuracy is carried out manually.

The manual approach of the solution of linear equation is with lots of difficulties and inaccuracy of work operations, this is because the solution methods are often iterative and involves repetitive arithmetic operations (division, multiplication, addition and subtraction) of results gotten after the operation are not easy to comeby)

Solving of linear equation may sometimes comprise so many terms and variables, and  these variables and terms may not be kept adequately by the human brain and because of it’s limitations in retention this may lead to computational errors which in turn generates a suicide information (result).

Hence this implies that the methods of information in storage processing and retrieval are not meeting the developmental attainment meaty for these solution systems as it delays and produces poor result at the end.

The manual system makes the solution methods very tedious and above all expensive, these is always relative evaluation of work and analysis in order to ascertain some degree of accuracy. This process waste more time and increases cost to conduct. It expresses an institution to risk oversigntness and depreciation. These problems in the manual application of solution of linear equation hinders the smooth operations and applications and invaluably delays positive decision policy to be made.

3.1
FACTS FINDING METHODS

Data is the basic raw material in the development of any project work. Data will enable a researcher to develop the topic to be carried out, a detailed analysis of the existing system which in turn helps in making logical conclusion on the analysis. Hence the facts finding methods used in this project work are; 

Written documents (Textbook, Handouts) methods

Interview (orally asking questions) methods)

Since linear equation is used mainly in schools the interview was adopted on secondary and tertiary schools in Enugu, this is because these places is where the application of linear equation is mostly carried out. The personnel were interview theoretical on the operation of the solution, this interview was quite revealing and enabled me to gather more information that has been so far used, due to limited time the instructors in the schools released some comprehensive written document on how to solve linear equation which was also very helpful to the success of this work.

3.2
ORGANIZATION STRUCTURE 

This work has no structure of an organisation since the work has no case study on any organization. 

3.3
OBJECTIVES OF THE EXISTING SYSTEM

(i)
The existing system was designed to meet up with a timely and reliable work output.

(ii)
It was designed to case out complex computation involved in life

(iii)
It was also designed to reduce failures due to inconsistent and in accurate result gotten from computation

It was designed to meet up with future developments. 

3.4
INPUT, PROCESS AND OUTPUT ANALYSIS

3.4.1
INPUT ANALYSIS

The input to the system is the way of solving linear equation formulated for different circumstances of life different problems requires different linear equation that represents them which can be used to solve them. the linear equation is presented inform of AX + B = C, where A is the co-efficient of X; thus X = (C –B) /A

The input are transmitted on paper and commutated, this input to the system wastes time and does not allow for immediate corrections as the data are keyed into the computer, these input errors due to the inflexibility of the input system.

3.4.2

PROCESS ANALYSIS

The process analysis involves the various operations to bring about a reliable solution to the problem. These include;

(i)
Remove any division in the equation by dividing both sides with the divisor.

(ii)
Remove if any parenthesis  (Bracket) in the equation by multiplying all.         

(iii)
Collect all the like terms together

(iv)
Add or subtract the constants from both sides to balance the equation. 

Carryout any possible division or multiplication to solve for the variable.

3.4.3

OUTPUT ANALYSIS

The output analysis is the solution otherwise known as the answer the solution is the value of the variable hence; X = C such that AX + B = C is true.

3.5
INFORMATION FLOW DIAGRAM

There is no information flow diagram since these work dos not focus on organisation. i.e. It concentrates on mathematical problems which is applicable to all circumstances of life.

3.6
PROBLEMS OF THE EXISTING SYSTEM

The existing system is not efficient since certain inadequacies are associated with it’s mode of operation, these obstacles hinders the smooth operation of the system some of the problems are;

(i)
Poor methods of information storage and retrieval

(ii)
Insufficiency of experts to use solution system

(iii)
Inadequate methods of processing data

(v)
The existing system causes undue bureaucracy 

(vi)
A number of workers that must be employed to compare and ascertain the accuracy at the end of the day.

3.7
JUSTIFICATION OF THE NEW SYSTEM

The new system is at advantage over the old system in number of ways they are;

(i)
The new system will minise cost 

(ii)
The new system needs only initial capital to be setup

(iii)
The maintenance of the new system is not expensive  

(iv)The new system needs only a few hands to operate it.

(v)
Number of personnel to do the job is reduced thereby cutting expenses 

The computerized system will be more reliable and more efficient; it does not require much from the user but only needs the input.  

CHAPTER FOUR

4.0
DESIGN OF THE NEW SYSTEM

The new computerized system is designed to meet up with the modern technological advancement and to take care of the obstacles hindering the activities of the existing (manual) system. 

In designing the new computerized system certain factors were considered with respect to the problems of the manual system, these factors includes; the storage area, information retrieval processing and generating reports were carefully analyzed and modified to meet the development rate of ht society.

The new system is very much reliable and automatic init’; storage, processing, retrieval and approaches to data.

4.1
OUTPUT AND INPUT SPECIFICATION

4.1.1

OUTPUT SPECIFICATION

The nature of the output determines the input and the file to created. The output of the program is a least of the variable in the linear equation and the value, which must specify whether solution is appropriate for the system of the system.

	Variables
	Solution values 

	X
	Y

	A
	Z

	C
	W


4.1.2

INPUT SPECIFICATION


The linear equation, which is the data that needs to be processed, is into the computer via the keyboard, the computerized system is automatic as the data is been keyed in it will be processed and saved automatically in the system file according to the working specification of the system.

4.2
FILE DESIGN


The solution is just going to have a single data file since everything about the system is going to be provided in the program.

4.8
PROCEDURE FLOWCHART 

4.4
SYSTEM REQUIREMENTS

The system requirements are materials (Hardware’s and Software) that must be basically present for the new system to be very functional.

Since computers are usually different categories, it is recommended that the following parameters are present for faster processing of linear equation, Hence a computer with the following attributes will be reliable;

(i)
An IBM or IBM compatible microcomputer with a Pentium 11 of higher processor.

(ii)
A 24X or higher speed CD-ROM drive 

(iii)
A minimum of at least 10MB Bf free Hard disk space

(iv)
A display system with at least a resolution of 800 x 600 pixels

(v)
Window ’98 or higher operating system

(vii)
Web browser i.e. Internet Explorer 5.0 or Mozilla for additional support from the web (Internet)

Mcafee0 Antivirus   

CHAPTER FIVE

5.0
IMPLEMENTATION


At this stage the project entails the study or the details setout in the system specification having completed the design of the system, the implementation starts with the organisation of the right and appropriate hardware and software as a requirement for a full function operation of the system. These requirements have been outlined and detailed in the previous chapter under the system requirements the system was fully documented to acquire the true knowledge of design, which involves the co-ordination of the effort on the user.


The implementation also discusses the system testing and change over procedures. This system is implemented under parallel procedure where both manual and computerized system run currently for gradual face out of the old system.

5.1
PROGRAM DESIGN


Here, the program design tells more and gives a vivid description on how the program (software was designed (built) 


The software was written or coded using visual C + F, this is so because this program convert my work to executable program which is more of a software and secondly the application can support Web browser. The program was designed in a top-down approach structure and very easy to understand and debug.

5.2
PROGRAM FLOWCHART

5.3
PROGRAM SOURCE CODE

//
٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ 

//
BY

//
EZE ONOCHIE .N.

//
COMPUTER SCIENCE DEPARTMENT

//
INSTITUTE OF MANAGEMENT AND TECHNOLOGY

//
ENUGU

// 
٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭ ٭  ٭ ٭ ٭ ٭ 

//
THIS PROGRAM SOLVES LINEAR EQUATION
//
AUGUST, 2005

// 

#
Include 
<10 stream.h)

#
Include
< string. h>

#
Include
< math.h)

#
Include
< stdlib.h>

double parse Equation (char ٭ );

struct term  {


double num;


int hasunknown;


char oper;


int negate;

};


struct equation {


struct term + [ 10];

};


int main ( ) {


char equation  [ 256];


char ch;


double solution 


cout < < “Linear equation solve \n”;


c in. getline < < “Enter Equation here: \n” (equation, size of  (equation);


cout < < “Solving Equation”;  < < equation < < “---\n”;


solution = parse Equation (equation);


Cout < < “The solution to “< < equation  < < “is X:”


“< < solution  < < “\n\n”;


return o;

}


double parse equation (Char ٭ eq ) {


struct equation  eq struct;


int unsigned i = 0,  i = 0, num term = 0, k = 0, u = 0, flag = 0;


double last tern = 0, unknown  = 0;


Char ٭ tmp


Tmp = (Char ٭ ) malloe (256);


For (i = 0; i < strlen (eq);) {

  
K = 0;


If ( I > 0)


eq struct.t [i_.oper = ‘t’

else
{


eq struct. + [i].oper  = eq [i + t]

}

}


if (eq = C’ ‘_) {


eq struct.+ [i].negate = 1;


i + t;

}

else


eq struct.t [i] negate = 0;


if (isdigit (eq [i]) ) {


while (isdigit (eq [i] ) ) {


tem [ k + t] = eq [i + t];

}

{ tmp [k] =  ‘\0΄́́

eq struct.t (i). Num = strtod (tmp, Null);

}

else {

eq truct.t [I] . num = strod (tmp, Null;)

5.4
TEST DATA


In order to make sure that the new system is efficient in must be tested, hence the test data was extracted from chapter one i.e 2X –3, 3X + 4 = 17, these data are entered into the text field of the program then the solve button is clicked on by simply pressing Alt + S to get the result.

5.5
TEST RUN


The test run is when the program started and allowed to run, a sample of the test run is exhibited below:


CHAPTER SIX

DOCUMENTATION

The document is divided into two sections namely;

(i)
Program structure that describes the functional logical relationship amongst the various parts of the program.

(ii)
User’s guide, here is the explanation made to the potential user on how to get about using the program.

6.1
PROGRAM STRUCTURE 


The program is split into modules a better management in line with the principles of structural programming. The main module is used to control the rest, under this main module i.e. the user’s inputs and the problem (equation)

6.2
USER’S GUIDE


Through the program is almost simple to every user, the following instructions should be adhered to by the user.

STEP 1:
Boot the system (computer) into the windows environment if it not there

STEP 2:
Open the CD-ROM compartment tray load the CD-ROM and close it back, within some seconds the set up’s welcome window should pop up but it can’t open my computer icon, and finally click in setup double clicking on each case.

STEP 3:
Click on the OK button or press enter where the setup window pop out and wait for the installation process top complete.

STEP 4:
Start the program by clicking on equation solver from the program menu or double click on it’s shortcut from the desktop.

STEP 5:
Enter the equation to be solved on the text field and click on solve or press enter.

CHAPTER SEVEN

7.0
RECOMMENDATION AND CONCLUSION

7.1
RECOMMENDATION


For a complete reliable and easy application of linear equation a comprised system has to be introduced to take care of computational activities involved in Linear equation.


In practical work it is recommended that a more enhanced mode of entry be added to speed up thee rate which result is gotten.


A system Analyst/programmer and operation research analyst must be sort for, so that a more careful and accurate use and implementation of solution system to life’s circumstances be made so that development can be met.

CONCLUSION


In conclusion of this project Government and Organization should make efforts like funding into the research into Linear equation solution so that mathematician can adopt this new computerized system which make computation (calculation) easier for their workers and maximizes productivity.


Computerized Linear equation solution is very easy, efficient and effective if handled by experts and can yield expected result at a very minimum cost. 
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