AUTOMATED PROGRESSION AND MEASURATION SYSTEM

BY

NWOZU EPHRAIM ANAYO
PGD/MCS/2000/2001/1017

DEPARTMENT OF MATHEMATICS /COMPUTER SCIENCE
FEDERAL UNIVERSITY OF TECHNOLOGY, MINNA IN PARTIAL
FULFILLMENT OF THE REQUIREMENTS FOR THE AWARD OF A
POST GRADUATE DIPLOMA (PGD) IN COMPUTER SCIENCE

b APRIL, 2002




ACKNOWLEDGEMENT

I express my profound appreciation to the Almighty God for his strength
health, safety and grace, which enabled me to achieve my aims and objectives in
this (PGD) programme.

I express my appreciation to my supervisor DR. B.L. ADELEKE who
worked hand in hand with me to see to the conclusion of this work and all my
lecturers.

I express my sincere gratitude to the management of Federal Polytechnics |
Nasarawa under the able leadership of DR. .M. BUGAJE (THE RECTOR)
and the (REGISTRAR), DR A. H. AHMED II, and also, senior staff
development committee, for their moral, financial support throughout the
programme,

I also express appreciation to my Head of Department of Mathematics/

computer L.N. EZEAKO, for his support.

i




CERTIFICATION

The study (APS) has been supervised and approved as having satisfied
the condition for the award of (PGD) POST GRADUATE DIPLOMA IN

COMPUTER SCIENCE of the Federal University of technology, Minna.

NAME AND SIGNATURE OF DATE
SUPERVISOR
DR. B.L ADELEKE

———

NAME AND SIGNATURE OF DATE
H.O.D
L.N. EZEAKO

iii




DEDICATION

This project is dedicated to the God Almighty, the owner of the world and

very thing in it for his Devine Mercy and guidance today and tomorrow.

IR A AR o R R
T e S AN e

o e




-.-nil?m AR, A et e s 4

ABSTRACT

: ';j; éomputcr béing an clectronic device which accept and’processes data following a sct of instructions known
JsPROGRAM to produce an accurate and cfficient result called INFORMATION, this is thereby, termed

the valuc of the machine lics solely on its ability (o store large amount of data, the unfailing accuracy,

= ‘ ‘conclscness and precisionOh! Computers arc marvelous and wonderful. Experts account for its supremacy

.’ over the human labour, which is widely belicved. Therefore, what can the world do without computer




BACKGROUND

In human development, mathematics plays a major role in formal
learning in all human activities, be it economical, political or academics,
there is bound to be the need for calculations and most people even the
professional in these areas of calculations usually scared either by the
possibility of these being an error in their result from a calculation carried
out or they are scared of the tedious procedures a particular problem or the
large complex formula involved in solving a problem.
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CHAPTER ONE

1.0 INTRODUCTION

Calculations started from the origin of man or rather “early man”.
In what, they must have in one way or other counted apples, trees, and
Animals in their environment in which they lived and ever since then,
as man ‘s technological abilities increases, so does calculation becomes
more complex and advanced. This project, automated progression
and measuration system, is an aspect of mathematics that involves series
called terms or set that follows a patter with a particular method of solution
but the project is concerned with developing computer program to provide

solution to progression problems.

1.1 STATEMENT OF PROBLEM
In human development, mathematics plays a major role In formal learning In
all human activities, be it cconomical, political or academics, there is bound
to be the need for calculations and most people even the professional in these
areas of calculations usually scared either by the possibility of these being an
in their result from a calculation carried out or they are scared of the tedious
procedures a particular problem or the large complex formula involved in

solving a problem.



These and some other reasons call for development of a means which
could easily solve problems involving Calculations more reliable and error
~ free and the computer, through the use of appropriate package, is a machine
~ That can carry out calculations reliably and produce a result that is error

free when given the figure

Ever, it has been the duty and the help of lectures to learn the
techniques and skill required to handle mathematical problems. Through
teaching computer aided learning has come to relief lectures to some extent

by proving learning environment through computer for student in tertiary

This project is to serve as instruction — aided system, in solving
progression problem

To create formula for solving measuring problem.

To encourage students to learn progression using computer.




CHAPTER TWO
- L
2.0 INTRODUCTION

Calculation has been in existcnqc since the time of early man. The history .
of computer in data processing hziﬂ’s"shown that in the time of carly mén
calculations were made which sho\\é' that the technological development or-
upwardness lies solely bn calculationég. The generations of computer started by
the early man through other stages to the latest stage now (the modern
technological era) that enhances tl_llc casily flow of data and manipulation of data
to generate output. Therefore “calculation has been the main stream of.modern
technological development. The history of computers in data processing gives

the representation of the assertion. Above.

2.1 HISTORY OF COMPUTERS’ZIN_ DATA PROCESSING
The historical development of computer in data processing ranges from
the pre- modern (early man) abacus to the latest development in computer

technology.

STAGE 1: THE PRE MODERN ERA ABACUS 450 BC

The early man was the first to rccognize data processing system in the

. 7
history of making by making use of the fingers of his hands to represent the
numbers as is contains in hardware compoiient and system handout produced by
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BABA .(ﬁnpublishcd). The next major step taken by the first cavitations was to
\reprveséqt numbers by means of stones in heap of ten as is stated in -BABA"
: ﬁardware component and system hand out unpublished. This is turn lead to the
: dévélopment of Abacus or countering frame of seeds used by ancient greets or
.’Rorr.lvans and even today by many shops in china. Thus relatively simple devise
is va.'frame with beads arranged in parallel with wire at the middle represent
ﬁgure Arithmetic calculations are performed by manipulating the beads and the

xpert Abacus operator can calculate faster than a clerk using a dest calculator.

STAGE 2: NAPIERS BONES (1617)

| The invention of logarithms by John Napier, is a landmark in the history
"fof lcomputmg Logarithms enable us to multiply and dxvxde large numbers
ciulckly accurately and easily. As a by - product of logarithms, Napier devnsed a
bqlvs‘for: multiplication and division that was nick named Napier Berries. The
bbpies were actually rods manipulated to multiply or divide two. Numbers. This
“_}m—}\/c;ntion popular in Europe, was ‘used to multiply, divide and extract square

~ roots of numbers.

 STAGE 3: PASCAL ADDING MACHINE (1642)
In 1642, Blaise Pascal, produced the first mechanical calculating machine

~ with the number 0 — 9 and engraved it around the circumference of the beads. It




transmitted to the next column by direct gearing of successful shaft. The
_}"ih'.achines could only by used to add or subtract numbers, it cannot perform
"."multiplication and division. It was difficult to repair and many people were in

s doubt of'its ability to some time.

o §;‘A§E 4: LECBINZE CALCULATOR (1671)
e Gotfried von Leibniz in 1671 developed a machine which was an
ixhprqve_ment of Pascal calculator. It utilized the same technique for addition
and substraction of the Pascal device in addition it can now perform
-g%ﬁlﬁplication and division of numbers.
‘ However, as was the case with .Pascal device, the machine was ahead of
: txme the principlés involve in Pascal and Leibniz calculator still found on some

f‘Qf the present day dial instrument e.g. electricity metre.

jSTAGE 5: JACQUARD WEAVING LOOM

In 1801 Joseph Marie Jacquard developed to method of controllmg the
"fc;perations of a weaving loon with the use of holes punched into card. Thus
“‘-5§devise was ﬁalled Jacquard weaving loom. The holes punch into appropriate
position in the card and could be mechanically programmed to weave specific

‘pattern and to use specific colour. Jacquard device was the prototype of the




it “‘ o 1
: é& - punched card machine which we are using today.

| éTAGE 6 CHARLES BABBAGE

i In 1822, Babbage built his first different engine. It is a small machine
i iﬁv;)lving several linked adding mechanism which will automatically generate
'silvxccessful value of simple algebraic function using the method of finite

~ differences. The machine can computer very accurate mathematical table once a

Single set of until value had bears input into the mechanic from 1822 to 1848,
*" babb?ig»e‘vs)orked on a designing of a general —purpose digital calculating
~ machine called an analytical engine. The machine is a program controlled

= - mechanical digital computer, incorporating a complete arithmetic unit a stired

and a punched card for input and output. babbage was frequently considered as
the father of modern computer because his engine incorporated the essential

feature of the current automatic computers.

STAGE7 " HOLLERITH TABULATING MACHINE

“'Tc;wéfds the end of 19" century, DR. Herman Hollerith, modified the
f’Bag?lf)_agé. différent and analytical engines to produce. A machine to speed
up the taisk of taking nation.al écnsus in U.S.A. the machine that Hollerith design
gb;porated manual operation which consist of punched card with holes

i

unched on a card of 80 columns and 12 rows, that can be read using electronic




; USé_d it for data processing for the population census in 1890 in U.S.A.
' In 1910, 1 new machine was developed for census in U.S.A. which was a
lew tabulating system involving mechanical sensing card. This was the origin

of punched card and was used in 1911 to develop an accounting machine and

‘_"é!‘TAGE 8: MARKI

| In 1936, prof. Howard Aiken in collaboration with 1BM (international
Business machines) constructs the automatic sequence controller calculator.
| _;7"'I:‘hey were successful in 1941 by demonstrating the activities of Howard mark 1
and machine was capable of performing arithmetic operations effectively was
, developed. This machine was on electronic device which make use of counter

-

~wheel to store numbers in decimal form. Paper tape were also sued to input
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. THE MEANING COMPUTER.

A computer is essentially an clectronic device which process data
vsuvpplied.through any available input device e.g. keyboard into information
which can be stored in its memory of communicated to the user via any
available output device e.g. (screen).

‘The computers used in data processing composed one or more electronic
ol iinacﬁi'ne's using digital signal for recording and moving data and instructions.
IT}ius an interface has to cxist between the computer itself and the users to

(a) Provigle it with instruction and raw materials.

g ‘(b) Understand the information produced by processing the raw materials.

TYPES OF PROGRESSING

~2.2.1 ARITHMETIC PROGRESSION

If a sequence of terms is such that the difference between any term and
the one immediately procceding it is constant, the terms are said to form an
arithmetic progression. The difference is called the common difference.

Examples of asthmatic progressions are

5, 8 11, 14 common difference are

3, 9 5, 9 common difference +3.

-2, -3/4, +1/2, +13)4 common difference 1'/4
a, a+d, at+2d, at+3d --common difference d




- Suppose the first term of an arithmetic progression (A.P) is 7 and the

common difference. 3.

s ¥

The third is 3 (2%)

e second term is 3 (2)

10




Similarly the nth term of a G.P whose first term is a and whose common ratio is

ris a*r ™.

23

LIMITATIONS OF OLD SYSTEM

The manual operation of calculating progression problems involves the

use of pen and paper and this method has is lot of limitations which.

i

24

Includes slow in calculation: The manual method of calculating could be
very slow in that its specd depends on the rate at which the user can add,
subtract, multiple and divide figures

Tedious: The manual method of calculating could be tedious if the data
involved are very large and complex and if a particular step has to be
repeated a number of time (looping).

Prone to error: In the course of using the manual method of calculation
in solving problems, there is a greater chance of error in the calcilation in
that human beings cannot be perfect.

Insecurity: Data processed manually are not two secured in that they can

easily be misplaced or accessed by unauthorized persons.

INPUT FORMAT OF THE OLD SYSTEM

In the mammal method which is the old, variables are substituted with

numbers integers or real numbers. The notations of thesc valuables are shown

below.

11




- n=nth term of a gives serics

d = common difference between the term of the series (A.P)

 GEOMETRIC PROGRESSION
;Geéeral format = a*r "'
a =}ﬁr.‘<st term of a given series

~n = nth term of a given serics

i
4
'

OUTPUT FORMAT OF OLD SYSTEM
T

f;Ihe} output of the old system can be either be in integer or real number

1 =

i}t 1s the expected result after processing the output data.

s Gy ke

ARITHMETIC PROGRESSION.

'

T.=Nth term of an A.P. Oﬂ |

W T,=a+@-1d
o (n' D

12




T,= Nth term of G.P

Tn=arn—l

PROCESSING IN THE OLD SYSTEM

Nth term of AP T,F a + (n - I)*d

Nth term of GP T,= a*r "'

Sum of AP S,= (/2 X2 X a+ (n—1) X d)
 Sum of GP S,=a X (r "1)/r = I if r >I)

~AndaX (-0 - " ifr<I

HOW THE OLD SYSTEM AFFECTS DECISION MAKING

The old system due to its limitations and it other attributes affects
. decision making in various ways which include.

w decision making: Due to the slow speed with which the <;ld system
operates, it results into slow decision making and incases which involves
business organization, slow decision making could have a bad effect on
the set objectives of the organization.

Wrong decision: Because of the manual method of calculating in the old
system there are greater chances of errors is the final result and when

these results are used in decision making, it can lead to wrong decision

13




which could have effect on the user.
. Insecurity: The old system dues not provide adequate security for the

processed data and cases where the processed data is lost and they are

needed for future references they hider decision making,.

s

14




CHAPTER THREE

3.0 SYSTEM METHODOLOGY

Introduction of New system:- The new system (Automated progression
system) is meant to handle Arithmetic progression and geometric progression is

designed in view of the limitations invited in the use of manual methods.

CALCULATION IN LEARNING.

The system is designed such that its. Menu driven and provides the user with a
set of options to close from the menu.
Operations: - The following mathematical operations are performed by the

system. Series, arithmetic and geometric progression

3.1 INPUT FORMAT: -

The input format of the new system is such that integer, real constant are
entered as numeric variable, lecterns and strings as alphanumeric and alphabetic
; ‘variables. Choice, name and heading and label. The system prompts the user to
enter the figure to be used in the proposed calculation as numeric variable. In
cases that involves arrays of numbers, the system prompts the user to user the
limit of the array and then subsequently the numbers. In other cases, the user is
expected to input just the values to be used in the calculation.

Qutput format: - The format of the output is numeric, alphabetic and

15



alphaﬁumeric for string variables. Values that output by the system are numeric
constants (real or integer). After processing the system output the required
results and the values used in its computation.
Documentation: - The project automated progression system is designed in A
BASIC, is aimed at using the computer in calculating arithmetic and geometric
progression as a teaching aid. The project beings with Logo APS (automotive
progression system) and them to the main menu and the user is then requested
to enter his/her choice from the provided options. On editing choice, the system
then takes you to the specified environment wither automatic or geometric
while in the specified environment, a sub menu is displayed for either the user
to specify the problem to be solved and then the control is then transferred to
the environment that handles such problem.
For instance if from the main menu which consists of arithmetic,
wants to solve an arithmetic progression
i a for arithmetic progression, the system them moves
to arithmetic environment and display a sub — menu for the user to cho;; from
again a set of definition, formula, examples etc.
Upon entering of choice from the options displayed in the sub- menu of
arithmetic progression the control is then transferred to the environment of the

specified arithmetic progression. If the problem is such that has different types,

the user again is requested to enter the kind of the problem to be solved from the

16



opti-ons provided in a sub — menu. The same procedure is sued in solving
geometric progression problem. The major point to meet is that Athc user make
his/her choice from the provided menu and at each stage the user has to tell the
system wﬁat course of action from within the provided options he/she wénts thé

system to carry — out and as such the package could be said to be user friendly.

CHANGE OVER

The (APS) is prepared to be sued in a parrall running with the manual
method of learning and teaching while the APS will be used for check up and
private use to enhance and promote fast and self learning. Both the (APS) and

lectures are used together to get the best result for the student.

17
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.5 OUTPUT T'ORNMAT OF TIE OLD SYSTEM o R .

The output of the old system like the input, can be either belin

integer or real number form. The output is the expected result after

processing the {nput data.

1. MATHEMATICAL PROBLEMS

. .

{ihmetic and Ceometric progressilon

Nth term of an A.P
Tn = Nth term of a G. P -
Sn = Sum of A.P $

Sm = Sum of G.l o .

b. Quadratic Equation

X = Recots of an equatilen

c. Measuration ‘ ' . .
Area:
A = Arca of.ény plven shape .
Volume:
V = volume of a shape
Perdlmeter:

P = perimcter of a glven shape
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d Median e ’ I
med = mean of glven values
e Mode

Mo = mode of glven values

3.6 PROCESSING IN THE OLD SYSTEM

MATHEMATICAL PROBLEMS

- - Nth term of A.P Tn = a + (n -1)d

Nth term of G.p Tn = a * T i - : ' "

Sum of A.P  Sn= n/2 *(2%a d{a—m7tykdy—

- g

 Sum of G.P  Sn= a*(z" - 1)/r -1 1ifr 1

) n ‘
* — e L .
sl o W 1 > - . ;

Root of an equation X = -bx | b#b-(4*a*c)

2%a &

Area of SQUARL ' A = S%S - -
Arca of RECTANGLE A = h*B S
Area of TRIANGLE A = LAY :
Area of TRAPEZIUM A = bk (AdB)*IL
Area of PARALLELOGRAM A= pH
Area of CIRCLLE A = II#RAR
‘Area of SECTOR OF CIRCLE A = 0 HFII*RAR
360 ;
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.

'Area of CUBE A = 6HSkS
Xfea of CUBOID A = 2% (hW*B+B*AI+h*H) :
Area of CYLINDER A = 2AIIARME2FTIARAR
Arca of CONE" A = IL*RA1+LI*R*R
Arca of SPLHERE A = LKXTT*R*R
Perimeter of SQUARE P = 4%§
Perdmeter of RECTANGLE P = 2*(L+B)'
Peqtnatse ue CIRCLE P = 2XII*R
Pc?imecex of SECTOR OF CIRCLE P= 24R+(_O  #*2%IL#R)
360 .
. Volume of CUBE V = 5hGRS
Volumc of CUBOID Voo LABML e ’ _
Volume of PRISH Vo= AR |
Volume of. CYLTINDER V = [ISR&RAH -
Volume cf CONE V = 1/3*II*R?R?H .
Voluie: of SPHERE V = 4/3¥TIARARAR ‘
PERMUTATION/COMBINATION/ FACTORIAL )
Permutation P o= n*(n—l)*(n—Z)*.;.I[(nfr)*(n-r-l)*.

Combinat.ion C=n#*(n-1)*(n-2)* ...l/(n-r)*(n~c-1)

*.-.1*r§r~1*0011

Factordiil v o= pAd(n-1)*(n=2)*.,.1




CHAPTER FOUR

SYSTEM DESIGN
PROGRAM FLOWCHART

MAN PROGRAM

i

| DISPLAY |
MAIN - MENU'

/ INPUT CHOICE ]
DO

ARITHEMATIC |
PROGRESSION

DO
GEOMETRIC
PROGRESSION

EXIT
PROGRAM

190909




PROGRAM FLOWCHART

ARITHMETIC PROGRESSION
AP PROGRAM
DISPLAY
e AP MENU
: INPUT CHOICE
DO
EXPLANATIONS AND
EXAMPLES
DO
SOLVE
PROBLEM

@ EMT --'
—p




PROGRAM FLOWCHART

ARITHMETIC PROGRESSION
GP PROGRAM

DISPLAY
AP MENU

/ INPUT CHOICE /

i

DO
EXPLANATIONS AND
EXAMPLES

DO
PROBLEM

EXIT

19000
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PROCESS FLOWCHART

INPUT
VIA

KEY BOARD

PROCESSING

DISPLAYED
OUTPUT

43 ALGORITHM:-

This is the step by step procedures to solve progression.

4.3.1 MENU PROGRAM
(1) Display main menu
(2) Enter choice

(3) Ifchoice = 1 Do arithmetic progression

21
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©
@)

(4) If choice =2 Do Geometric progression

(5) Ifchoice=3 exit program

(6) Stop
AP PROGRAM
(1) Display Ap menu
1y (2) Enter choice )
; (3) If ghoiéc =1 Do explanation & examples
(4) If choice =3 Do solve problem
: (;) If choice = 3 exit progarh
6) Stop

" 433 GP PROGRAM

Display GP program

Enter choice

If choice = 1 Do explanation & examples
If choice = 2 Do solve problem
If choice = 3 exit program

Stop

22




CHAPTER FIVE

50 SUMMARY

It is a well fact that progression has been always seen as major topics of
concern to student in that it involves a lot of formula and such students at the
thought of having to do calculations are always scare. Therefore these factors an
some other factors such as efficiency speed in learning and ability to score high

mark and interest in mathematics as been the focus and earn of (APS).

5.1 CONCLUSION

The APS is meant to be used concurrently with the manual normal
method of learning mathematic but manly used for checking and private

learning for high ability and interest development in mathematics.

- RECOMMENDATION
It is recommended that the user of the (APS) automated progression

system strictly follow the procedure of operation of the (APS) for effective and

3 - accurate result to be achieved and the APS should be introduced in the school

-

" for parallel running of learning mathematics in tertiary institutions.
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outine (ap)

:téf(5,29), colour 1l: print "arithmetic progression"

Féﬁﬁig,S); color 2: input "type the namber your want" choice

tiprint "Ap is the from a+(n-1) * d"

“l sk AN . T =2 NT = N2 = N4 - NIN



o

e
Wy Y
¢

print "definition, a is the first term in Ap"

12,5), print "definition, n is the number of terms in Ap"
;!--‘!.'» 35S

), \print "definition, d is hte diference between terms

choice

choice = 2

s

0 locate (7,5), then print "let us solve probelm"
-caté(lo,s), input a, n, d

~t»Tﬁ =a+ (n - 1) *d)

cate (12,5), print "using the formula a + (n - 1) * d°
cate (13,5), print "the term is" Tn

cate (17,5), print "do you have more probelm?"

iput "yes or No' res$

rea$ =‘yeé

tQ 170

sagitleaitd o
: Wi q;f”'-"??ﬂ""‘-,_:‘_
)cdpéﬁ(Iohs), color 2; Print "(2) solve probelm"

£

{
e he
|
e

- dem N\ i B e



i

"GP is of the form arn-1"

‘"note that N2/N1 = N3/N2 = N4/N3"

i e :
" int " o
pf%ptj are you okay?

3. s i
v

‘{7;5f, print "let us solve probelm" |

), input a, r, n
~ N-1"




OuUTPUT 1

Welcome to automated progression and Measuration system

(APMS)

BY

NWOZU E.A. FED. POLY. NAS.




OUTPUT 2

MENU
[1] Arithmetic Progression
[2] Geometric Progression
|3] Measuration

[4] Exit

Choose 1,2, 3 or 4




OUTPUT 3
Arithmetic Progression
[1] Definition of terms
[2] Sotve Problem

[3] Exit
Type the number you war’

AP is of the form a + (n-1) *d

Note that N2-N1 = n3-n2 =nd-n3
Definition, a is the first term in AP

Definition, n is the number of term in AP
Definition, d is the difference between terms in AP

Are you okay?




Output 4
Let us solve problem
Using the formula a+ (n-1)*d

The term s 100

Do you have more problem?
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