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LANDMARK UNIVERSITY
COURSE NOTE

COLLEGE: COLLEGE OF SCIENCE AND ENGINEERING
DEPARTMENT: COMPUTER SCIENCE

COURSE:
COURSE CODE: CSsSC 122
COURSE TITLE: INTRODUCTION TO PROBLEM SOLVING
COURSE UNIT: 2

COURSE STATUS: COMPULSORY

COURSE DESCRIPTION

THE PURPOSE OF THIS COURSE IS TO INTRODUCE FIRST YEAR COMPUTER SCIENCE
STUDENTS TO HIGH LEVEL LANGUAGE USING QBASIC PROGRAMMING LANGUAGE.
ATTENTION IS PAID TO UNDERSTANDING OF PROGRAMMING CONCEPTS AND BUILDING
STUDENTS’ SKILLS IN PROGRAMMING. IT IS ASSUMED THAT STUDENTS POSSESS LITTLE OR
NO PRIOR KNOWLEDGE OF PROGRAMMING, THE COURSE THEREFORE BEGINS WITH A
COMPREHENSIVE STUDY OF PROGRAMMING TOOLS SUCH AS ALGORITHM (PSEUDOCODE
AND FLOWCHART) AND DECISION TABLE. THE KNOWLEDGE OF ALGORITHM IS CENTRAL TO
THE LEARNING OF ANY PROGRAMMING LANGUAGE. CONCEPTS SUCH AS CONTROL FLOW,
SEQUENCE, ITERATION, DECISION AND PROCESSION WERE COVERED IN DEPTH WITH
EXAMPLES. QBASIC PROGRAMMING SYMBOLS, KEYWORDS, DATA TYPES, OPERATORS,
FUNCTION AND CONTROL STRUCTURE ARE TAUGHT AND THE KNOWLEDGE USED TO SOLVE
PROBLEMS FROM THE VERY SIMPLE TO COMPLEX ONES.

COURSE JUSTIFICATION
QBASIC IS A PROCEDURAL LANGUAGE AND EASY TO UNDERSTAND ESPECIALLY
FOR BEGINNERS.

COURSE OBJECTIVES
AT THE END OF THIS COURSE, STUDENTS SHOULD BE ABLE TO:
> DEMONSTRATE GOOD UNDERSTANDING OF ALGORITHM
> UNDERSTAND BASIC PROGRAMMING CONCEPTS AND TECHNIQUES
>» PROVIDE ALGORITHMIC SOLUTION TO PROGRAMMING TASKS
>» PROVIDE INTERPRETATION TO PROGRAMS WRITTEN BY OTHERS
> DESIGN, DEVELOP DEBUG AND IMPLEMENT PROGRAM IN QBASIC

COURSE CONTENTS

PROGRAMMING TOOLS: ALGORITHM; COMPONENTS OF ALGORITHM, DIFFERENT WAYS OF
PRESENTING ALGORITHMS. FLOWCHARTING OF ALGORITHM. DECISION TABLE.
PSEUDOCODE; PSEUDOCODE STATEMENT FOR INPUT, OUTPUT, ITERATION, DECISION AND
PROCESSION. ARITHMETIC, RELATIONAL AND LOGICAL OPERATIONS IN PSEUDOCODE, USE
OF SUB PROCESS IN PSEUDOCODE. INTRODUCTION TO QBASIC PROGRAMMING: SYMBOLS,
KEYWORDS, IDENTIFIERS, DATA TYPES, OPERATORS, CONTROL STRUCTURE, FUNCTION,
PROCEDURES. ARRAYS: 1-D AND MULTI-DIMENSIONAL ARRAYS.

COURSE REQUIREMENT

IT IS ASSUMED THAT STUDENTS TAKING THIS COURSE POSSESS LITTLE OR NO PRIOR
KNOWLEDGE IN PROGRAMMING. IT IS EXPECTED HOWEVER THAT STUDENTS EXHIBIT
WILLINGNESS AND APTITUDE FOR LEARNING.

METHOD OF GRADING

S/N GRADING SCORE(%)
CONTINUOUS ASSESSMENTS
1 e C.AI 7%
: ’ 15%
e C.All (MID-SEMESTER TEST) 8%
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2. ASSIGNMENT

PRACTICAL (LABORATORY WORK)/ CASE

STUDIES
4. FINAL EXAMINATION 70%
5. TOTAL 100

COURSE DELIVERY STRATEGIES:

LECTURES ARE DELIVERED VIA ELECTRONIC MEDIA (E-LEARNING PLATFORM AND POWER
POINT PRESENTATIONS). STUDENTS ARE ALSO ENCOURAGED TO WORK WITH OUR
PROGRAMMERS AND AVAIL THEMSELVES OF LABORATORY FACILITIES FOR PRACTICAL WORK.
STUDENTS ARE EXPECTED TO DEMONSTRATE THEIR UNDERSTANDING OF CONCEPTS BY
COMPLETING GIVEN TASKS IN CLASS AND SUBMITTING ASSIGNMENTS As AT WHEN DUE.

RESOURCES USED/READING MATERIALS
» REUBEN AREMU. MANUSCRIPT ON INTRODUCTION TO PROBLEM SOLVING
(UNPUBLISHED)

» BEHROUZ AND FIROUZ (2008). FOUNDATIONS OF COMPUTER SCIENCE.
CENGAGE LEARNING. ISBN~-13:978-1-84480-700-0

> OKEYINKA A.E. (1998). INTRODUCTION TO COMPUTER TECHNOLOGY. ISBN : 978-
31933-5-X

» PETER B. (1982). FURTHER COMPUTER PROGRAMMING IN BASIC. THOMAS NELSON

ANS SONS ISBN 0-17-431266-0
1.0. INTRODUCTION

REGARDLESS OF THE AREA OF STUDY, COMPUTER SCIENCE IS ALL ABOUT SOLVING PROBLEMS
WITH COMPUTERS. THE PROBLEMS THAT WE WANT TO SOLVE CAN COME FROM ANY REAL-WORLD
PROBLEM OR PERHAPS EVEN FROM THE ABSTRACT WORLD. WE NEED TO HAVE A STANDARD
SYSTEMATIC APPROACH TO SOLVING PROBLEMS. SINCE WE WILL BE USING COMPUTERS TO SOLVE
PROBLEMS, IT IS IMPORTANT TO FIRST UNDERSTAND THE COMPUTER’S INFORMATION
PROCESSING MODEL.

FIGURE 1 BELOW ASSUMES A SINGLE CPU (CENTRAL PROCESSING UNIT). MANY COMPUTERS
TODAY HAVE MULTIPLE CPUS, SO YOU CAN IMAGINE THE MODEL DUPLICATED MULTIPLE TIMES
WITHIN THE COMPUTER.

OUTPUT

A\ 4

INPUT ,| PROCESSING

u =
= ) L

Printer Speaker Monitor

FIGURE 1: A TYPICAL SINGLE CPU COMPUTER §

PROBLEMS ARE SOLVED WHEN THE COMPUTER ACCEPTS SOME KIND OF USER INPUT (VIA
KEYBOARD/MOUSE, GAME CONTROL MOVEMENTS), THEN PROCESS THE INPUT AND PRODUCE SOME
KIND OF OUTPUT (E.G., IMAGES, TEST, SOUND). SOMETIMES THE INCOMING AND OUTGOING DATA
MAY BE IN THE FORM OF HARD DRIVES OR NETWORK DEVICES.

IN ORDER TO APPLY THE ABOVE MODEL (FIGURE 1) TO PROBLEM SOLVING, IT IS ASSUMED THAT
SOME KIND OF INPUT INFORMATION ARE GIVEN TO WORK WITH IN ORDER TO PRODUCE SOME
DESIRED OUTPUT SOLUTION. HOWEVER, THE ABOVE MODEL IS QUITE SIMPLIFIED. FOR LARGER
AND MORE COMPLEX PROBLEMS, THERE IS THE NEED TO ITERATE (I.E., REPEAT) THE
INPUT/PROCESS/OUTPUT STAGES MULTIPLE TIMES IN SEQUENCE, PRODUCING INTERMEDIATE
RESULTS ALONG THE WAY THAT SOLVE PART OF A GIVEN PROBLEM, BUT NOT NECESSARILY THE



WHOLE PROBLEM. FOR SIMPLE COMPUTATIONS, THE ABOVE MODEL IS SUFFICIENT. IT IS THE
“PROBLEM SOLVING” PART OF THE PROCESS THAT IS THE INTERESTING PART, SO WE’LL BREAK
THIS DOWN A LITTLE.

2.0. PROBLEM SOLVING
PROBLEM SOLVING CAN BE VIEWED AS A SIX (6) STEP ACTIVITY AS STATED BELOW:

1. UNDERSTAND THE PROBLEM
2. FORMULATE A MODEL

3. DEVELOP AN ALGORITHM

4. WRITE THE PROGRAM

5. TEST THE PROGRAM

6. EVALUATE THE SOLUTION

THE PROBLEM IS EASILY SOLVED BY SIMPLY GETTING THE INPUT, COMPUTING SOMETHING AND
PRODUCING THE OUTPUT. LET US NOW EXAMINE THE 6 STEPS TO PROBLEM SOLVING.

2.1. UNDERSTAND THE PROBLEM:

IT SOUNDS STRANGE, BUT THE FIRST STEP OF SOLVING ANY PROBLEM IS TO MAKE SURE THAT
YOU UNDERSTAND THE PROBLEM THAT YOU ARE TRYING TO SOLVE.

DEFINING THE PROBLEM IS THE FIRST STEP TOWARDS A PROBLEM SOLUTION. A SYSTEMATIC
APPROACH TO PROBLEM DEFINITION, LEADS TO A GOOD UNDERSTANDING OF THE PROBLEM.
HERE IS A TRIED AND TESTED METHOD FOR DEFINING (OR SPECIFYING) ANY GIVEN PROBLEM:

DIVIDE THE PROBLEM INTO THREE (3) SEPARATE COMPONENTS:
A. INPUT OR SOURCE DATA PROVIDED
B. PROCESSING - A LIST OF WHAT ACTIONS ARE TO BE PERFORMED IN TRANSFORMING INPUT
TO OUTPUT
C. OUTPUT OR END RESULT REQUIRED

THESE THREE COMPONENTS CAN FURTHER BE REFINED AS FOLLOWS:
A. INPUT OR SOURCE DATA PROVIDED:
I. WHAT INPUT DATA/INFORMATION IS AVAILABLE?
IT. WHAT DOES IT REPRESENT?
InI. WHAT FORMAT IS IT IN?
1v. IS ANYTHING MISSING?
V. Do | HAVE EVERYTHING THAT | NEED?

B. PROCESSING
I. WHAT AM | GOING TO HAVE TO COMPUTE?

C. OUTPUT OR END RESULT REQUIRED:
I. WHAT OUTPUT INFORMATION AM | TRYING TO PRODUCE?
IT. WHAT DO | WANT THE RESULT TO LOOK LIKE ... TEXT, A PICTURE, A GRAPH ...?
CONSIDER A SIMPLE EXAMPLE OF HOW THE INPUT/PROCESS/OUTPUT WORKS ON A SIMPLE
PROBLEM:

EXAMPLE: CALCULATE THE AVERAGE GRADE FOR ALL STUDENTS IN A CLASS.

1. INPUT: GET ALL THE GRADES ... PERHAPS BY TYPING THEM IN VIA THE KEYBOARD OR BY
READING THEM FROM A USB FLASH DRIVE OR HARD DISK.

2. PROCESS: ADD THEM ALL UP AND COMPUTE THE AVERAGE GRADE.

3. OUTPUT: OUTPUT THE ANSWER TO EITHER THE MONITOR, TO THE PRINTER, TO THE USB
FLASH DRIVE OR HARD DISK ... OR A COMBINATION OF ANY OF THESE DEVICES.



FINALLY, WE SHOULD UNDERSTAND THE KIND OF PROCESSING THAT NEEDS TO BE PERFORMED
ON THE DATA. THIS LEADS TO THE NEXT STEP.

2.2. FORMULATE A MODEL:

NoOow THERE IS THE NEED TO UNDERSTAND THE PROCESSING PART OF THE PROBLEM. MANY
PROBLEMS BREAK DOWN INTO SMALLER PROBLEMS THAT REQUIRE SOME KIND OF SIMPLE
MATHEMATICAL COMPUTATIONS IN ORDER TO PROCESS THE DATA. IN OUR EXAMPLE, WE ARE
GOING TO COMPUTE THE AVERAGE OF THE INCOMING GRADES. SO, WE NEED TO KNOW THE MODEL
(OR FORMULA) FOR COMPUTING THE AVERAGE OF A BUNCH OF NUMBERS. IF THERE IS NO SUCH
“FORMULA”, WE NEED TO DEVELOP ONE. OFTEN, HOWEVER, THE PROBLEM BREAKS DOWN INTO
SIMPLE COMPUTATIONS THAT WE WELL UNDERSTAND. SOMETIMES, WE CAN LOOK UP CERTAIN
FORMULAS IN A BOOK OR ONLINE IF WE GET STUCK.

IN ORDER TO COME UP WITH A MODEL, WE NEED TO FULLY UNDERSTAND THE INFORMATION
AVAILABLE TO US. ASSUMING THAT THE INPUT DATA IS A BUNCH OF INTEGERS OR REAL

NUMBERS X5 Xy 5o o 5 X, REPRESENTING A GRADE PERCENTAGE, WE CAN USE THE FOLLOWING
COMPUTATIONAL MODEL:

FX, 4.+
Averagel — =  + %, %)

n

WHERE THE RESULT WILL BE A NUMBER FROM O TO 100. THAT IS VERY STRAIGHT FORWARD
(ASSUMING THAT WE KNEW THE FORMULA FOR COMPUTING THE AVERAGE OF A BUNCH OF
NUMBERS). HOWEVER, THIS APPROACH WILL NOT WORK IF THE INPUT DATA IS A SET OF LETTER
GRADES LIKE B-, C, A+, F, D-, ETC. BECAUSE WE CANNOT PERFORM ADDITION AND DIVISION ON
THE LETTERS. THIS PROBLEM SOLVING STEP MUST FIGURE OUT A WAY TO PRODUCE AN AVERAGE
FROM SUCH LETTERS. THINKING IS REQUIRED. AFTER SOME THOUGHT, WE MAY DECIDE TO
ASSIGN AN INTEGER NUMBER TO THE INCOMING LETTERS AS FOLLOWS:

A+ =12
A=11
B+ =9
B =6
C+ =6
CcC=5
D+ =3
D=2
F=0

IF WE ASSUME THAT THESE NEWLY ASSIGNED GRADE NUMBERS ARE VisVyseeV, THEN WE CAN USE
THE FOLLOWING COMPUTATIONAL MODEL:

W +y,+.. +y,)
n

Average2 =

WHERE THE RESULT WILL BE A NUMBER FROM O TO 12. As FOR THE OUTPUT, IF WE WANT IT AS
A PERCENTAGE, THEN WE CAN USE EITHER AVERAGEI1 DIRECTLY OR USE (AVERAGE2 / 12),
DEPENDING ON THE INPUT THAT WE HAD ORIGINALLY. IF WE WANTED A LETTER GRADE AS
OUTPUT, THEN WE WOULD HAVE TO USE (AVERAGE1/100*12) OR (AVERAGE1*0.12) OR
AVERAGE2 AND THEN MAP THAT TO SOME KIND OF “LOOKUP TABLE” THAT ALLOWS US TO LOOK
UP A GRADE LETTER ACCORDING TO A NUMBER FROM O TO 12. DO YOU UNDERSTAND THIS STEP
IN THE PROBLEMS SOLVING PROCESS? IT IS ALL ABOUT FIGURING OUT HOW YOU WILL MAKE USE
OF THE AVAILABLE DATA TO COMPUTE AN ANSWER.

2.3. DEVELOP AN ALGORITHM:
Now THAT WE UNDERSTAND THE PROBLEM AND HAVE FORMULATED A MODEL, IT IS TIME TO

COME UP WITH A PRECISE PLAN OF WHAT WE WANT THE COMPUTER TO DO BY DEVELOPING AN
ALGORITHM TO SOLVE THE PROBLEM.



THE WORD ALGORITHM IS DERIVED FROM THE PHONETIC PRONUNCIATION OF THE LAST NAME OF
ABU JA'FAR MOHAMMED IBN MUSA AL-KHOWARIZMI, WHO WAS AN ARABIC MATHEMATICIAN WHO
INVENTED A SET OF RULES FOR PERFORMING THE FOUR BASIC ARITHMETIC OPERATIONS
(ADDITION, SUBTRACTION, MULTIPLICATION AND DIVISION) ON DECIMAL NUMBERS.

AN ALGORITHM IS A WELL-DEFINED COMPUTATIONAL PROCEDURE CONSISTING OF A FINITE SET
OF UNAMBIGUOUS RULES (INSTRUCTIONS) WHICH SPECIFY A FINITE SEQUENCE OF OPERATIONS
THAT TAKES SOME VALUES OR SET OF VALUES, AS INPUT, AND PRODUCES SOME VALUES OR SET
OF VALUES, AS OUTPUT. IN OTHER WORD, AN ALGORITHM IS A PROCEDURE THAT ACCEPTS DATA,
MANIPULATE THEM FOLLOWING THE PRESCRIBED STEPS, SO AS TO EVENTUALLY FILL THE
REQUIRED UNKNOWN WITH THE DESIRED VALUE(S).

2.3.1. PROPERTIES OF AN ALGORITHM:

I. AN ALGORITHM MUST HAVE AT LEAST AN INPUT DATA ITEM

II. IT MUST BE PRECISE AND UNAMBIGUOUS
AN ALGORITHM MUST BE PRECISELY AND UNAMBIGUOUSLY DESCRIBED, SO THAT THERE
REMAINS NO UNCERTAINTY. AN INSTRUCTION THAT SAYS “SHUFFLE THE DECK OF CARD”
MAY MAKE SENSE TO SOME OF US, BUT THE MACHINE WILL NOT HAVE A CLUE ON HOW TO
EXECUTE IT, UNLESS THE DETAIL STEPS ARE DESCRIBED. AN INSTRUCTION THAT SAYS
“LIFT THE RESTRICTION” WILL CAUSE MUCH PUZZLEMENT EVEN TO THE HUMAN READERS

I11. IT MUST GIVE THE CORRECT SOLUTION IN ALL CASES
THIS MEANS THAT IT MUST SOLVE EVERY INSTANCE OF THE PROBLEM. FOR EXAMPLE, A
PROGRAM THAT COMPUTES THE AREA OF A RECTANGLE SHOULD WORK ON ALL POSSIBLE
DIMENSIONS OF THE RECTANGLE, WITHIN THE LIMITS OF THE PROGRAMMING LANGUAGE
AND THE MACHINE

1Vv. IT MUST EVENTUALLY END.
THE ULTIMATE PURPOSE OF AN ALGORITHM IS TO SOLVE A PROBLEM. IF THE PROGRAM
DOES NOT STOP WHEN EXECUTED, WE WILL NOT BE ABLE TO GET ANY RESULT FROM IT.
THEREFORE, AN ALGORITHM MUST CONTAIN A FINITE NUMBER OF STEPS IN ITS
EXECUTION. NOTE THAT AN ALGORITHM THAT MERELY CONTAINS A FINITE NUMBER OF
STEPS MAY NOT TERMINATE DURING EXECUTION, DUE TO THE PRESENCE OF ‘INFINITE
LOOP”.

2.3.2. ALGORITHMS AND HUMANS

" ALGORITHMS ARE NOT A NATURAL WAY OF STATING A PROBLEM’S SOLUTION, BECAUSE WE
DO NOT NORMALLY STATE OUR PLAN OF ACTION.

" WE TEND TO EXECUTE AS WE THINK ABOUT THE PROBLEM. HENCE, THERE ARE INHERENT
DIFFICULTIES WHEN WRITING AN ALGORITHM.

" WE NORMALLY TAILOR OUR PLANS OF ACTION TO THE PARTICULAR PROBLEM AT HAND AND
NOT TO A GENERAL PROBLEM (I.E. A NEAR-SIGHTED APPROACH TO PROBLEM SOLVING)
" WE USUALLY DO NOT WRITE OUT OUR PLAN, BECAUSE WE ARE USUALLY UNAWARE OF THE

BASIC IDEAS WE USE TO FORMULATE THE PLAN. WE HARDLY THINK ABOUT IT — WE JUST
DO IT.

" COMPUTER PROGRAMMERS NEED TO ADOPT A SCIENTIFIC APPROACH TO PROBLEM
SOLVING, I.E. WRITING ALGORITHMS THAT ARE COMPREHENSIVE AND PRECISE.
" WE NEED TO BE AWARE OF THE ASSUMPTIONS WE MAKE AND OF THE INITIAL CONDITIONS.

" BE CAREFUL NOT TO OVERLOOK A STEP IN THE PROCEDURE JUST BECAUSE IT SEEMS
OBVIOUS.

" REMEMBER, MACHINES DO NOT HAVE JUDGMENT, INTUITION OR COMMON SENSE!

2.3.3. DEVELOPING AN ALGORITHM

" UNDERSTAND THE PROBLEM (DO PROBLEM BY HAND. NOTE THE STEPS)
" DEVISE A PLAN (LOOK FOR FAMILIARITY AND PATTERNS)

® CARRY OUT THE PLAN (TRACE)

" REVIEW THE PLAN (REFINEMENT)

2.3.4. UNDERSTANDING THE ALGORITHM



POSSIBLY THE SIMPLEST AND EASIEST METHOD TO UNDERSTAND THE STEPS IN AN ALGORITHM,
IS BY USING THE FLOWCHART METHOD. THIS ALGORITHM IS COMPOSED OF BLOCK SYMBOLS TO
REPRESENT EACH STEP IN THE SOLUTION PROCESS AS WELL ASs THE DIRECTED PATHS OF EACH
STEP. THE MOST COMMON BLOCK SYMBOLS ARE AS DISPLAYED IN TABLE 1:

TABLE 1 FLOWCHART SYMBOL REPRESENTATION

SYMBOL NAME

FUNCTION

C) o

INDICATES THE STARTING
OR ENDING OF THE
PROGRAM, PROCESS, OR
INTERRUPT PROGRAM.

PROCESS

INDICATES ANY TYPE OF
INTERNAL OPERATION
INSIDE THE PROCESSOR OR
MEMORY

/ / INPUT/OUTPUT

USED FOR ANY INPUT /
OUTPUT (I/0O) OPERATION.
INDICATES THAT THE
COMPUTER IS TO OBTAIN
DATA

OR OUTPUT RESULTS

DECISION

USED TO ASK A QUESTION
THAT CAN

BE ANSWERED IN A BINARY
FORMAT (YES/NoO,
TRUE/FALSE)

FLOW LINES

SHOWS DIRECTION OF
FLOW.

HYBRID

DENOTES AN OUTPUT
OPERATION

PREDEFINED PROCESS.

USED TO INVOKE A
SUBROUTINE OR AN
INTERRUPT PROGRAM

CONNECTOR

ALLOWS THE FLOWCHART
TO BE DRAWN WITHOUT
INTERSECTING LINES OR
WITHOUT A REVERSE FLOW

THERE ARE MANY OTHER BLOCK SYMBOLS, USED IN FLOW CHARTING, BUT WE WILL
OUR USAGE TO THE SYMBOLS DESCRIBED TABLE 1. THEY ARE SUFFICIENT TO ILLUSTRATE THE
STEPS IN DEVELOPING SOLUTIONS TO THE SIMPLE PROBLEMS WE WILL BE DEALING WITH.

2.3.5. THE ALGORITHMIC LANGUAGE

RESTRICT

DURING DEVELOPMENT OF AN ALGORITHM, THE LANGUAGE GRADUALLY PROGRESSES FROM
ENGLISH TOWARDS A PROGRAMMING LANGUAGE NOTATION. AN INTERMEDIATE NOTATION CALLED
PSEUDO-CODE IS COMMONLY USED TO EXPRESS ALGORITHMS.

2.3.6. ALGORITHMIC STRUCTURE

EVERY ALGORITHM SHOULD HAVE THE FOLLOWING SECTIONS, IN THE STATED ORDER:

HEADER: ALGORITHM’S NAME OR TITLE.

DECLARATION: A BRIEF DESCRIPTION OF ALGORITHM AND VARIABLES. I.E. A STATEMENT

OF THE PURPOSE.
BoDY: SEQUENCE OF STEPS
TERMINATOR: END STATEMENT

2.3.7. How TO WRITE PSEUDOCODE



AN ALGORITHM CAN BE WRITTEN IN PSEUDOCODE USING SIX (6) BASIC COMPUTER OPERATIONS:

A COMPUTER CAN RECEIVE INFORMATION.

TYPICAL PSEUDOCODE INSTRUCTIONS TO RECEIVE INFORMATION ARE:
READ NAME;
GET NAME;
READ NUMBER1, NUMBER2;

A COMPUTER CAN OUTPUT (PRINT) INFORMATION.
TYPICAL PSEUDOCODE INSTRUCTIONS ARE:

PRINT NAME

WRITE "THE AVERAGE IS", AVE

A COMPUTER CAN PERFORM ARITHMETIC OPERATION
TYPICAL PSEUDOCODE INSTRUCTIONS:

ADD NUMBER TO TOTAL, OR

TOTAL = TOTAL + NUMBER

AVE = SUM/TOTAL

A COMPUTER CAN ASSIGN A VALUE TO A PIECE OF DATA:
E.G. TO ASSIGN/GIVE DATA AN INITIAL VALUE:

INITIALIZE TOTAL TO ZERO

SET COUNT TO O
TO ASSIGN A COMPUTED VALUE:

TOTAL = PRICE + TAX

A COMPUTER CAN COMPARE TWO (2) PIECES OF INFORMATION
ALTERNATIVE ACTIONS.
TYPICAL PSEUDOCODE E.G.
IF NUMBER < O THEN
ADD 1 TO NEG_NUMBER
ELSE
ADD ONE TO POSITIVE NUMBER
END-IF

A COMPUTER CAN REPEAT A GROUP OF ACTIONS.
TYPICAL PSEUDOCODE E.G.
REPEAT UNTIL TOTAL = 50
READ NUMBER
WRITE NUMBER
ADD 1 TO TOTAL
END-REPEAT
OR

WHILE TOTAL < = 50 DO:
READ NUMBER
WRITE NUMBER

END-WHILE

AND

SELECT

ONE OF TWO

Now, LET’S REVIEW THE PLAN AND WRITE OUT ALGORITHM FOR THE AVERAGE PROBLEM IN THE

SPECIFIED FORMAT:

ALGORITHM AVERAGE

THIS ALGORITHM READS A LIST OF NUMBERS AND COMPUTES THEIR AVERAGE.

LET: SUM BE THE TOTAL OF THE NUMBERS READ
NUM BE THE NUMBER OF ITEMS IN THE LIST
AVE BE THE AVERAGE OF ALL THE NUMBERS
SET SUM T1O O,
SET COUNTER TO O. (I.E. INITIALIZE VARIABLES)

WHILE (COUNTER < NUM)
DO:
READ NUMBER;



// (1.E. ADD NUMBER TO SUM, STORING RESULT IN SUM)
SUM = SUM + NUMBER

// (1.E. ADD 1 TO COUNTER, STORING RESULT IN COUNTER)
COUNTER = COUNTER + 1;
END-WHILE

IF COUNTER = O THEN
AVE =0
ELSE

AVE = SUM/ NUM

11

STOP.
EXAMPLES OF FLOWCHARTS, ALGORITHM AND PSEUDOCODES
DESIGN AN ALGORITHM AND THE CORRESPONDING FLOWCHART FOR ADDING THE TEST SCORES AS

GIVEN BELOW:
26, 49, 98, 87, 62, 75

ALGORITHM

ADDINGTESTSCORES
1. START
2. SumM =0
3. GET THE FIRST TESTSCORE
4. ADD FIRST TESTSCORE TO SUM
5. GET THE SECOND TESTSCORE
6. ADD TO SUM
7. GET THE THIRD TESTSCORE
8. ADD TO SUM
9. GET THE FORTH TESTSCORE
10. ADD TO SUM
11. GET THE FIFTH TESTSCORE
12. ADD TO SUM
13. GET THE SIXTH TESTSCORE
14. ADD TO SUM
15. OUTPUT THE SUM
16. STOP.

B) THE CORRESPONDING FLOWCHART IS AS FOLLOWS:

— 0\
( Start )

/ Get first testscore

v

Add First testscore
To sum

\4
/G/et second testscore

Add second testscore
Tosum

1/ ] )
NS




a

/ Get third tesrscore/

Y

Add third testscore
to sum

1
v
/ Get Forth restscore

l

Add forth testscore
to sum

|
L 7

/ Get Fifth testscor/
'

Add fifth testscore to sum

Get Six testscore /

v

Add sixth testscore to
sum

/ Outpl‘li Sum /

A A
( sTOP )

THE ALGORITHM AND THE FLOWCHART ABOVE ILLUSTRATE THE STEPS FOR SOLVING THE
PROBLEM OF ADDING SIX TESTSCORES. WHERE ONE TESTSCORE IS ADDED TO SUM AT A TIME.
BOTH THE ALGORITHM AND FLOWCHART SHOULD ALWAYS HAVE A START STEP AT THE
BEGINNING OF THE ALGORITHM OR FLOWCHART AND AT LEAST ONE STOP STEP AT THE END, OR
ANYWHERE IN THE ALGORITHM OR FLOWCHART. SINCE WE WANT THE SUM OF SIX TESTSCORE,
THEN WE SHOULD HAVE A CONTAINER FOR THE RESULTING SUM. IN THIS EXAMPLE, THE
CONTAINER IS CALLED SUM AND WE MAKE SURE THAT SUM SHOULD START WITH A ZERO VALUE
BY STEP 2.

EXAMPLE 2
WRITE AN ALGORITHM AND DRAW A FLOWCHART TO CONVERT THE LENGTH IN FEET TO
CENTIMETER.

PSEUDOCODE:

+ INPUT THE LENGTH IN FEET (LFT)

+ CALCULATE THE LENGTH IN CM (LCM) BY MULTIPLYING LFT WITH
+ PRINT LENGTH IN cM (LCM)

ALGORITHM:
STEP 1: INPUT LFT

STEP 2: LcM = LFT X 30
STEP 3: PRINT LcMm

FLOWCHART



START

Input Lft

v

Lem =LAt * 30

A\ 4

Print Lcm

A\ 4

STOP
EXAMPLE
WRITE AN ALGORITHM TO DETERMINE A STUDENT’S FINAL GRADE AND INDICATE WHETHER IT IS
PASS OR FAIL. THE FINAL GRADE IS CALCULATED AS THE AVERAGE OF FOUR MARKS.

PSEUDOCODE:

INPUT A SET OF 4 MARKS
* CALCULATE THEIR AVERAGE BY SUMMING AND DIVIDING BY 4
IF AVERAGE IS BELOW 50
PRINT “FAIL”
ELSE
PRINT “PASS”

ALGORITHM

STEP 1: INPUT M1,M2,M3,M4
STEP 2: GRADE (M1+M2+M3+M4)/4
STEP 3: IF (GRADE < 50) THEN
PRINT “FAIL”
ELSE
PRINT “PASS”
ENDIF
FLOWCHART

START

Input
M1,M2.M3 M4

l

| Grade = (M1+M2+M3+M4)/4 ‘

IS Grade <50
STOP

EXAMPLE 4

WRITE AN ALGORITHM AND DRAW A FLOWCHART THAT WILL READ THE TWO SIDES OF A
RECTANGLE AND CALCULATE ITS AREA.

PSEUDOCODE TO READ TWO SIDES OF A RECTANGLE AND CALCULATE ITS AREA:

+ INPUT THE WIDTH (W) AND LENGTH (L) OF A RECTANGLE



+ CALCULATE THE AREA (A) BY MULTIPLYING L WITH W
+ PRINT A

FLOWCHART TO READ TWO SIDES OF A RECTANGLE AND CALCULATE ITS AREA:

START

]
/i%?‘i /

A 4

A=L*W

\ 4
Print
A

A 4

ALGORITHM TO READ TWO( STOP )RECTANGLE AND CALCULATE ITS AREA:

+ STEP 1: INPUT W,L
+ STEP 2: A=LXW
+ STEP 3: PRINT A

EXAMPLE 5

WRITE AN ALGORITHM AND DRAW A FLOWCHART THAT WILL CALCULATE THE ROOTS OF A
QUADRATIC EQUATION

AX2 + BX+ Cc=0

+ HINT: D = SQRT (B2 - 4AC ), AND THE ROOTS ARE: X1 = (—B + D)/2A AND X2 = (—B — D)/2A

PSEUDOCODE TO CALCULATE THE ROOTS OF A QUADRATIC EQUATION:

+

INPUT THE COEFFICIENTS (A, B, C) OF THE QUADRATIC EQUATION
WHILE (A != 0)

CALCULATE D

CALCULATE x1

CALCULATE X2

PRINT X1 AND X2

+

ALGORITHM TO CALCULATE THE ROOTS OF A QUADRATIC EQUATION:

+ STEP 1: INPUT A, B, C
+ STEP 2: WHILE ( A !=0)
{

STEP 3: D = B*B — 4*A*C
STEP 4: IF (D > O)
{
X1 = -B + (SQRT(D))/(2*A)
X2 = -B - (SQRT(D))/(2*A)

PRINT X1, X2
STEP 5: ELSEIF (D = = O)

X1 = -B + (SQRT(D))/(2*A)
PRINT “EQUAL ROOTS ¢



X2 = x1
PRINT X1, X2

STEP 6 ELSE
PRINT ¢“ COMPLEX ROOT ”
ENDIF
ENDWHILE

FLOWCHART TO CALCULATE THE ROOTS OF A QUADRATIC EQUATION:

/ Input a,b,c /
N
al=0
Y
Y
N
l x1 = -b+(sqrt(d))/(2*a)
X1 =x2
x1 = -b+(sqrt(d))/ (2*a) N
X2 = -b-(sqrt(d))/(2"a) * / ComP[:-:'r;(tRoot /
\ | Printx1, x2 p,

ALGORITHM TO CALCULATE THE AVERAGE OF A LIST OF N NUMBERS
INPUT THE VALUE OF N

//INITIALIZE VARIABLE SUM TO ZERO
SUM<+—O

//INITIALIZE A COUNTER J TO 1

J—1

INPUT THE NEXT NUMBER ON THE LIST, CALL IT X
ADD X TO SUM I.E. SUM<—SUM+X

INCREMENT J BY 1 I.E. J<—J+1

WHILE JS<N
INPUT THE NEXT NUMBER ON THE LIST, CALL IT X

ADD X TO SUM I.E. SUM<«—SUM+*X
INCREMENT J BY 1 I.E. J«<—J+1
END WHILE
AVERAGE <— SUM/N
PRINT AVERAGE



STOP

FLOWCHART TO CALCULATE THE AVERAGE OF A LIST OF N NUMBERS

[ o]

)

Set sum=0, j=1

sum = sum +X
j = j+1

Y

Average = sum/n

Print n, sum,
Average

y

Stop

ALGORITHM TO DIVIDE TWO INTEGERS A AND B BY METHOD OF SUCCESSIVE SUBTRACTION

LET: A BE THE DIVIDEND
B BE THE DIVISOR

INPUT A, B
RESULT«O
WHILE A>B

A = A-B

RESULT «—RESULT+1
END WHILE
PRINT RESULT
STOP

ALGORITHM TO MULTIPLY TWO INTEGERS A AND B BY METHOD OF SUCCESSIVE ADDITION
INPUT A AND B

//INITIALIZE VARIABLES
RESULT«O
COUNTER<«O

WHILE COUNTER < B
RESULT «—RESULT+A



COUNTER<«—COUNTER+1
END WHILE
PRINT RESULT
STOP

ALGORITHM TO SWAP THE CONTENT OF TWO VARIABLES A AND B FOR EXAMPLE, IF A = 40
AND B = 60, THEN YOUR ALGORITHM SHOULD OUTPUT THE FOLLOWING RESULTS A = 60, B =
40

INPUT A,B

CREATE AN EXTRA VARIABLE, C
C—A
A<—B
B«—C

PRINT A,B

STOP

ARRAYS
AN ARRAY IS A SET OF DATA ITEMS ALL OF THE SAME TYPE AND STORED TOGETHER IN THE
MEMORY; ALL THE DATA ITEMS IN AN ARRAY CAN THEREFORE BE REFERRED TO BY A SINGLE
IDENTIFIER. ARRAY ELEMENTS CAN BE REFERENCED BY USE OF A SUBSCRIPTED VARIABLE. THE
NUMBER OF DATA ITEMS IN AN ARRAY IS FIXED. AN ARRAY CAN BE ONE-DIMENSIONAL OR MULTI-
DIMENSIONAL. E.G.

X(1), X(2), X(3), ... ,X(N)

XC1) | X¢2) X(3) X(4)

A TWO-DIMENSIONAL ARRAY HOWEVER IS MADE UP OF ROWS AND COLUMNS OF DATA. A TwoO-
DIMENSIONAL ARRAY OF FOUR ROWS AND THREE COLUMNS CAN BE DEPICTED AS SHOWN BELOW

TABLE TABLE TABLE
a,n a,2) a,3)
TABLE TABLE TABLE
2,1) 2,2) 2,3)
TABLE TABLE TABLE
G, 3,2) 3,3)
TABLE TABLE TABLE
“4,1) 4,2) 4,3)

A MULTI-DIMENSIONAL ARRAY IS SPECIFIED BY GIVING MORE THAN A PAIR OF DIMENSIONAL
LIMITS IN THE DESCRIPTION OF THE ARRAY

EXAMPLES
1. ALGORITHM TO DETERMINE THE SMALLEST NUMBER IN A LIST OF N NUMBERS

INPUT N, THE NUMBER OF ELEMENTS IN THE LIST
INPUT ALL THE NUMBERS INTO ARRAY X
SET SMALLEST TO FIRST ELEMENT IN THE ARRAY I.E. SMALLEST «— X[1]
SET COUNTERJTO 2 I.EJ «— 2
WHILE J<N

IF X[J] < SMALLEST,

MALLEST <« X[J]

END IF

J—J+1
END WHILE
PRINT SMALLEST
STOP



2. WRITE AN ALGORITHM TO SCAN A LINEAR ARRAY OF 100 ELEMENTS FOR NEGATIVE NUMBER,
PRINT THE NUMBER OF ALL SUCH ELEMENTS FOUND AND COMPUTE THE PRODUCT OF ALL
SUCH NUMBER, PRINT IT IF POSITIVE, OR PRINT AN APPROPRIATE MESSAGE IF NEGATIVE

LET: P BE PRODUCT OF ALL NEGATIVE NUMBERS
C BE NUMBER OF NEGATIVE NUMBER IN THE ARRAY
CREATE A(100)
I=1,p=1,c=0
WHILE 1 <= 100
READ A(l)
IF A(1) < O THEN
P =P * A(D)
c=c+1
END IF
I=1+1
END WHILE
IFP>0
PRINT P, C
ELSE
PRINT P, C
PRINT “P IS NEGATIVE"
END IF
END

| Allocate A(100) |

Read A(i)

p=p*A(i)
c=c+1
l'—

| i=i+1

e

N

Y
l p<0?
Print p, c N

Print p is negative
Print p,c

N

3. THE GRADES OBTAINED BY STUDENTS IN EIGHT COURSES ARE TO BE SUPPLIED AS INPUT TO
THE COMPUTER IN ADDITION TO THE CREDIT UNIT OF THE COURSES. DESIGN AN ALGORITHM
TO COMPUTE THE GRADE POINT AVERAGE (GPA) OF THE STUDENT. ASSUME THE FOLLOWING:
A=5POINTS, B=4POINTS, C=3POINTS, D=2POINTS AND F=OPOINT.

SET TOTALPOINT«—0O, TOTALUNIT<«O



SET COUNTER J TO 1 I.E. J«1
WHILE J<8
INPUT GRADE[J] AND UNIT[J]

TOTALUNIT<TOTALUNIT+UNIT[J]
IF GRADE[J] = ‘A’ THEN

TOTALPOINT<—TOTALUNIT+5*UNIT[J]
ELSE IF GRADE[J] = ‘B> THEN TOTALPOINT«—TOTALUNIT+4*UNIT[J]
ELSE IF GRADE[J] = ‘C’> THEN TOTALPOINT«—TOTALUNIT+3*UNIT[J]
ELSE IF GRADE[J] = ‘D’ THEN TOTALPOINT«—TOTALUNIT+2*UNIT[J]
ELSE IF GRADE[J] = ‘F’ THEN TOTALPOINT<«—TOTALUNIT+O*UNIT[J]
END IF
J—J+1
END WHILE
GPA<TOTALPOINT/TOTALUNIT
PRINT GPA
STOP

11

11

2.3.8. DECISION TABLE
A DECISION TABLE, JUST LIKE FLOWCHART IS A PROGRAMMING AND SYSTEM ANALYSIS TOOL. IT
CAN BE USED TO DEFINE COMPLEX PROGRAMMING LOGIC.

DECISION TABLE FORMAT

TABLE HEADING DECISION
RULES

CONDITION CONDITION

STUB

ACTION STUB ACTION ENTRIES

THE TABLE IS DIVIDED INTO FOUR MAJOR PARTS:
I. CONDITION STUB

IT. CONDITION ENTRIES

I11. ACTION STUB

1v. ACTION ENTRIES

APART FROM THESE, THERE IS ALSO A PORTION RESERVED FOR TABLE HEADING AND ANOTHER
FOR DECISION RULES. THE CONDITION STUB WILL CONTAIN CONDITIONS TO BE TESTED WHILE
THE ACTION STUB WILL CONTAIN ACTIONS TO BE TAKEN AFTER THE EXAMINATION OF EACH RULE.
THE RULE ITSELF IS A COMBINATION OF ANSWERS TO QUESTIONS ASKED IN THE CONDITION
STUB. IF THREE CONDITIONS ARE ENTERED IN THE CONDITION STUB, THEN WE WILL EXPECT 8
RULES I.E. 2°. IN GENERAL, IF THERE ARE N CONDITIONS, THERE WILL BE 2" RULES. HOWEVER,
SOME OF THE RULES MAY BE IRRELEVANT OR REDUNDANT AND HENCE SUCH RULES ARE SIMPLY
IGNORED. REALISTICALLY SPEAKING THEN, THERE WILL ALWAYS BE LESS THAN OR EQUAL TO 2"
RULES FOR N CONDITIONS.

THE CONDITION ENTRIES ARE RESPONSES TO THE QUESTIONS ASKED UNDER THE CONDITION
STUB AND THEY ARE USUALLY ANSWERED AS A ‘YES’ OR A ‘NO’.

THE ACTION ENTRIES CONTAIN COLUMN BY COLUMN, THE ACTION ACTUALLY TAKEN IN RESPONSE
TO THE RULE IN THE COLUMN. X IS PUT AGAINST EACH ACTION IN RESPONSE TO RULE.

EXAMPLES

1. CANDIDATES ARE ACCEPTED FOR EMPLOYMENT IF THEIR QUALIFICATIONS AND
REFERENCES ARE SATISFACTORY AND THEY PASS THE INTERVIEW, WHEN A CANDIDATE’S
REFERENCES OR INTERVIEW (BUT NOT BOTH) IS UNSATISFACTORY, BUT THE
QUALIFICATIONS ARE SATISFACTORY, HE IS OFFERED A JOB FOR A PROBATIONARY PERIOD.



IN ALL OTHER CIRCUMSTANCES, HIS APPLICATION IS REJECTED. CONSTRUCT AN
APPROPRIATE DECISION TABLE FOR THIS POLICY.

EMPLOYMENT 1 |2 |3 |4 |5 |6 |7 |8
POLICY

QUALIFICATION Y |Y | Y|]Y | N|N|N|N
OK? Y | Y NIN|]Y N|Y N
REFERENCES OK? Y N|Y [N|Y|Y [N|N

INTERVIEW OK?
OFFER A JOB X
PROBATIONARY X | X

OFFER X [ X | X | X [X
REJECT

2. A FINANCE COMPANY APPLIES THE FOLLOWING RULES IN GRANTING LOAN TO ITS
EMPLOYEES: AN APPLICATION FOR LOAN SHOULD BE SUBMITTED. THE INCOME LEVEL OF
THE LOAN SEEKER IS THEN CHECKED. IF THE INCOME IS OKAY AND THE LOAN SEEKER HAS
NO FURTHER DEBT WITH THE COMPANY, THEN THE APPLICATION IS ACCEPTED, OTHERWISE
FURTHER INVESTIGATION IS CARRIED OUT. HOWEVER, IF THE INCOME IS NOT OKAY, BUT
THE LOAN SEEKER HAS A GUARANTOR, THEN HIS APPLICATION IS ACCEPTED, OTHERWISE,
IT IS REJECTED. DRAW A DECISION TABLE REPRESENTING THIS POLICY.

RULES
1 2 3 a4
INCOME OK? Y Y N N
ANY DEBT? N Y - -
ANY GUEARANTOR? - - Y N
ACCEPT APPLICATION X X
REJECT APPLICATION X
INVESTIGATE FURTHER

2.4. PROGRAMMING WITH QBASIC

INTRODUCTION

BASIC STANDS FOR BEGINNER’S ALL PURPOSE SYMBOLIC INSTRUCTION CODE. INVENTED IN
1963, AT DARTMOUTH COLLEGE, BY MATHEMATICIANS, JOHN GEORGE KEMENY AND TOM
KURTZAS.

BASIC IS AN INTERPRETER WHICH MEANS IT READS EVERY LINE, TRANSLATES IT AND LETS THE
COMPUTER EXECUTE IT BEFORE READING ANOTHER. EACH INSTRUCTION STARTS WITH A LINE
NUMBER.

MICROSOFT’S VISUAL BASIC LANGUAGE WAS INTRODUCED IN THE EARLY 1990s TO SIMPLIFY
THE DEVELOPMENT OF MICROSOFT WINDOWS APPLICATIONS AND IS ONE OF THE WORLD’S MOST
POPULAR PROGRAMMING LANGUAGES.

MICROSOFT’S LATEST DEVELOPMENT TOOLS ARE PART OF ITS CORPORATE-WIDE STRATEGY FOR
INTEGRATING THE INTERNET AND THE WEB INTO COMPUTER APPLICATIONS. THIS STRATEGY IS
IMPLEMENTED IN MICROSOFT’S .NET PLATFORM, WHICH PROVIDES DEVELOPERS WITH THE
CAPABILITIES THEY NEED TO CREATE AND RUN COMPUTER APPLICATIONS THAT CAN EXECUTE ON
COMPUTERS DISTRIBUTED ACROSS THE INTERNET. MICROSOFT’S THREE PRIMARY PROGRAMMING
LANGUAGES ARE VISUAL BAsic .NET (BASED ON THE ORIGINAL BASIC), VISUAL C++ .NET
(BASED ON C++) AND C# (BASED ON C++ AND JAVA, AND DEVELOPED EXPRESSLY FOR THE .NET
PLATFORM). DEVELOPERS USING .NET CAN WRITE SOFTWARE COMPONENTS IN THE LANGUAGE
THEY ARE MOST FAMILIAR WITH THEN FORM APPLICATIONS BY COMBINING THOSE COMPONENTS
WITH COMPONENTS WRITTEN IN ANY .NET LANGUAGE.

CONSTANTS AND VARIABLES
DATA IN QBASIC ARE STORED IN CONSTANTS AND VARIABLES.

CONSTANT IS AN IDENTIFIER (NAMED MEMORY LOCATION) WHOSE ASSOCIATED VALUE CANNOT
TYPICALLY BE ALTERED BY THE PROGRAM DURING ITS EXECUTION (THOUGH IN SOME CASES THIS



CAN BE CIRCUMVENTED, E.G. USING SELF-MODIFYING CODE). MANY PROGRAMMING LANGUAGES
MAKE AN EXPLICIT SYNTACTIC DISTINCTION BETWEEN CONSTANT AND VARIABLE SYMBOLS

CONSTANTS IN QBASIC IS DIVIDED INTO TWO TYPES:

1. NUMERIC CONSTANTS: THERE ARE 3 TYPES OF NUMERIC CONSTANTS:
" REAL: THE NUMBERS USED MAY BE WRITTEN IN DECIMAL FORM SUCH As (6.9, -52.76,
0.095, -3269.0)
" |INTEGER: WHOLE NUMBERS MAY BE WRITTEN WITHOUT THE DECIMAL POINT SUCH AS
(89, -132, 7698)
®= EXPONENTIAL FORM: THIS FORM REQUIRES A NUMBER FALLOWED BY THE LETTER E,
SUCH As (2.8E05, 0.57E-03, 0.07E-9 AND 29.8E7).
2. STRING CONSTANT: A STRING CONSISTS OF A SEQUENCE OF CHARACTERS ENCLOSED IN
DOUBLE QUOTE MARKS. STRINGS USUALLY CONSIST OF NAMES OR ADDRESS OR CITIES SUCH
AS "COMPUTER", "BAGHDAD".

BASIC IS NOT A STRONGLY TYPED LANGUAGE SO CONSTANTS AND VARIABLES CAN BE DECLARED
DYNAMICALLY I.E. THEY DON’T HAVE TO BE DESCRIBED WITH DATA TYPES BEFORE USE.
THE EXAMPLE BELOW DESCRIBES A TYPICAL CONSTANT DECLARATION STATEMENT IN BASIC.

PIE = 3.14

VARIABLE IS AN IDENTIFIER (NAMED MEMORY LOCATION) WHOSE ASSOCIATED VALUE CAN BE
ALTERED BY THE PROGRAM DURING ITS EXECUTION. E.G. IF YOU WANTED TO COUNT THE NUMBER
OF TIMES A CERTAIN FUNCTION WAS CALLED YOU WOULD USE A VARIABLE, BECAUSE IT MAY BE
CALLED A DIFFERENT NUMBER OF TIMES EACH TIME YOU RUN THE PROGRAM. YOU MAY NOT
ALWAYS RUN THAT FUNCTION TWICE OR THREE TIMES, YOU MAY RUN IT AS MANY TIMES AsS
NEEDED. THEREFORE, YOU WOULD NEED TO STORE THE VALUE IN A VARIABLE.

QBASIC KEEPS TRACK OF VARIABLES BY THEIR NAMES REFERRED TO AS IDENTIFIER. IF YOU
HAVE A VARIABLE REPRESENTING NUMBER OF TIMES A CRTAIN FUNCTION WAS CALLED, AND YOU
CALLED IT 'COUNT', QBASIC WOULD NOT RECOGNIZE IT IF YOU WANTED TO PRINT THE VALUE OF
IT AND YOU REFERRED TO IT AS 'COUNTS'.

VARIABLES NAMING CONVENTION

" VARIABLE NAMES CANNOT BEGIN WITH A NUMBER ("INUM' IS NOT A VALID VARIABLE
NAME WHILE 'NUM1'1S).

" VARIABLE NAMES CAN ONLY INCLUDE LETTERS AND PERIODS (SPECIAL CHARACTERS USED
IN IDENTIFYING THE TYPE OF THE VARIABLE ARE ALLOWED, BUT ONLY AT THE END OF
THE NAME).

" VARIABLE NAMES CANNOT INCLUDE SPACES.

" VARIABLE NAMES CANNOT BE THE NAME OF A QBASIC COMMAND SUCH As PRINT, CLS,
END, ETC.

SOME DEFINITION

STATEMENT/COMMAND: AN INSTRUCTION PASSED TO THE COMPUTER TO PERFORM A TASK
USUALLY REPRESENTED IN A LINE OF CODE. THESE WORDS CAN BE USED INTERCHANGEABLY
MOST OF THE TIME;

KEYWORD: A WORD THAT IS PART OF THE QBASIC LANGUAGE. WHEN YOU TYPE A KEYWORD,
QBASIC WILL AUTOMATICALLY CAPITALIZE IT FOR YOU. KEYWORDS ARE USED TO IDENTIFY
COMMANDS AND PARTS OF COMMANDS. NOTE THAT YOU CANNOT MAKE A NAMED CONSTANT OR
VARIABLE WITH THE SAME NAME AS A QBASIC KEYWORD.

OPERATOR: THEY ARE BUILT-IN TO PERFORM MATHS OPERATIONS. THEY RANGE FROM
" ARITHMETIC OPERATORS (+, -, ETC.),
" RELATIONAL OPERATORS (=, >, ETC.), AND
" BOOLEAN/BINARY OPERATORS (AND, OR).

BLOCK: GENERIC TERM FOR A GROUP OF LINES INSIDE A STRUCTURE.
LOOP: GENERIC TERM FOR A GROUP OF LINES EXECUTED A SERIES OF TIMES.



OUR FIRST PROGRAM

10 CLsS
20 ' Hello World program
30 PRINT "Hello, world!"
40 END

EXPLAINING THE FIRST PROGRAM
LINE 10: CLS — CLEAR SCREEN.

CLS COMMAND

SYNTAX: CLS

THE SIMPLE CLS COMMAND CLEARS EVERYTHING OFF OF THE SCREEN AND PUTS THE CURSOR AT
THE TOP LEFT CORNER OF THE SCREEN.

LINE 20: IS A COMMENT. ALL COMMENTS IN QBASIC BEGIN WITH AN ' (APOSTROPHE) OR THE
KEYWORD REM FOLLOWED BY A SPACE.

COMMENT
SYNTAX: {REM | '} COMMENT
THE REM COMMAND LETS YOU ADD A COMMENT TO YOUR CODE. AS THE SYNTAX DEFINITION
SHOWS, YOU CAN USE AN APOSTROPHE () IN PLACE OF THE WORD REM. IT IS GOOD
PROGRAMMING CONVENTION TO ADD COMMENT WHILE PROGRAMMING
EXAMPLE:

' MY FIRST QBASIC PROGRAM

REM MY FIRST QBASIC PROGRAM

LINE 30: PRINT "HELLO, WORLD!"

PRINT DISPLAYS TEXT ON THE SCREEN AT THE CURRENT CURSOR POSITION. FOLLOWING THE
PRINT KEYWORD IS A LITERAL CONSTANT, THE TEXT TO DISPLAY. YOU CAN PRINT JUST ABOUT
ANYTHING.

PRINT COMMAND

SYNTAX: PRINT [EXPRESSION {; | ,} EXPRESSION {; | ,} ...1[{; | ,}]

THE PRINT COMMAND IS USED TO PUT TEXT ON THE SCREEN AT THE CURRENT CURSOR
POSITION. THE SYNTAX

WILL TAKE SOME EXPLAINING. EXPRESSIONCAN BE ANY STRING OR NUMBER EXPRESSION.
EXAMPLES: PRINT

PRINT " NAME", "'SSN" PRINT "MY NAME IS. . . . "; MYNAMES;

LINE 40: END

END COMMAND

SYNTAX: END

THE END COMMAND QUITS THE PROGRAM AND RETURNS TO THE QBASIC EDITOR. EXAMPLE: END

VARIABLE DATA TYPES

EVERY VARIABLE USED IN THE PROGRAM HAS DATA TYPE. A VARIABLE IS CREATED THE FIRST
TIME IT IS REFERENCED IN THE PROGRAM.

THERE ARE FIVE TYPES OF VARIABLES.

EACH ONE HAS ITS OWN ASSOCIATED SUFFIX TO IDENTIFY ITS TYPE.

DATA TYPE SUFFIX DESCRIPTION
STRING $ STRING VARIABLES ARE THE ONLY VARIABLES THAT HOLD TEXT
INTEGER % INTEGER VARIABLES ARE 2 BYTES LONG AND HOLD INTEGERS

(NUMBERS WITH NO
FRACTIONAL PART).

LONG & LONG INTEGER VARIABLES ARE 4 BYTES LONG AND ALSO HOLD
INTEGER INTEGERS.
SINGLE ! SINGLE-PRECISION VARIABLES ARE 2 BYTES LONG (USUALLY CALLED

SINGLE) CAN
HANDLE NUMBERS WITH A DECIMAL POINT.

DOUBLE # DOUBLE-PRECISION VARIABLES ARE 4 BYTES LONG (USUALLY
CALLED DOUBLE) CAN




ALSO HANDLE NUMBERS WITH A DECIMAL POINT.

LIBRARY FUNCTIONS

QBASIC CATERS FOR COMPUTATIONAL PROCESSES THAT REQUIRE MULTIPLE STEPS TO OBTAIN
THEIR DESIRED RESULT AND ARE TO BE USED AGAIN AND AGAIN IN THE COURSE OF THE
PROGRAM OR BY DIFFERENT PROGRAMMERS E.G. COMPUTING THE SQUARE ROOT OF A GIVEN
NUMBER, DETERMINING THE ABSOLUTE VALUE OF AN EXPRESSION, FINDING THE LARGEST VALUE
FROM A SET OF NUMBERS ETC. QBASIC PROVIDES A NUMBER OF BUILT-IN FUNCTIONS TO CATER
FOR SUCH. THESE BUILT-IN FUNCTIONS ARE CALLED INTRINSIC FUNCTIONS. BELOW ARE SOME
LIBRARY FUNCTIONS IN QBASIC:

FUNCTI | DESCRIPTION SYNTAX EXAMPLES

ON

ABS RETURNS THE ABSOLUTE VALUE OF | ABS (NUMERIC PRINT ABS(45.5-100.0)
A NUMBER. EXPRESSION) 'OUTPUT IS: 54.5

CINT ROUNDS A NUMERIC EXPRESSION CINT (NUMERIC- PRINT CINT(12.49),

TO AN INTEGER EXPRESSION) CINT(12.51)
'OUTPUT IS: 12 13

CLNG ROUNDS A NUMERIC EXPRESSION CLNG(NUMERIC- PRINT CLNG(338457.8)
TO A LONG (4BYTE) INTEGER EXPRESSION) 'OUTPUT IS: 338458

CSNG CONVERTS A NUMERIC EXPRESSION | CSNG(NUMERIC- CSNG(975.3421515)

TO A SINGLE-PRECISION VALUE EXPRESSION) 'OUTPUT IS: 975.3422

CDBL CONVERTS A NUMERIC EXPRESSION | CDBL(NUMERIC- CDBL(1 /3)

TO A DOUBLE-PRECISION VALUE EXPRESSION) 'OUTPUT
IS: .3333333333333333

FIX TRUNCATES A FLOATING-POINT FIX(NUMERIC- PRINT FIX(12.49),
EXPRESSION TO ITS INTEGER EXPRESSION) FIX(12.54)

PORTION 'OUTPUT IS: 12 12

INT RETURNS THE LARGEST INTEGER INT(NUMERIC- PRINT INT(12.54), INT(-
LESS THAN OR EQUAL TO A EXPRESSION) 99.4) 'OUTPUT Is: 12 -100
NUMERIC EXPRESSION

ATN RETURNS THE ARCTANGENT OF A ATN(NUMERIC- CONST PI=3.141592654
SPECIFIED NUMERIC EXPRESSION EXPRESSION) PRINT ATN(TAN(P1/4.0)),

P1/4.0
'OUTPUT
IS: .7853981635 .7853981
635
SIN RETURN THE SINE OF A SPECIFIED SIN(ANGLE)
ANGLE IN RADIAN
cos RETURN THE COSINE OF A COS(ANGLE)
SPECIFIED ANGLE IN RADIAN
TAN RETURN THE TANGENT OF A TAN(CANGLE)
SPECIFIED ANGLE IN RADIAN

EXP RETURNS E RAISED TO A SPECIFIED | EXP(NUMERIC- PRINT EXP(0), EXP(1)
POWER, WHERE E IS THE BASE OF EXPRESSION) 'OUTPUT Is: 1 2.718282
NATURAL N.B. FOR EXP, THE

NUMERIC EXPRESSION IS
A NUMBER LESS THAN OR
EQUAL TO 88.02969.

LOG RETURNS THE NATURAL LOG(NUMERIC- PRINT LOG(1),
LOGARITHM OF A NUMERIC EXPRESSION) LOG(EXP(1)) 'OUTPUT IS: O
EXPRESSION N.B. FOR LOG, ANY 1

POSITIVE NUMERIC
EXPRESSION.

MOD DIVIDES ONE NUMBER BY ANOTHER | MOD NUMERIC- PRINT 19 MOD 6.7
AND RETURNS THE REMAINDER. EXPRESSION2 'QBASIC ROUNDS 6.7 TO 7,
NUMERIC-EXPRESSION1 NUMERIC-EXPRESSIONI, THEN DIVIDES.

NUMERIC-EXPRESSION2 — | 'OUTPUT IS: 5
ANY NUMERIC

EXPRESSIONS. REAL

NUMBERS ARE

ROUNDED TO INTEGERS.

SQR RETURNS THE SQUARE ROOT OF A SQR(NUMERIC- PRINT SQR(25), SQR(2)
NUMERIC EXPRESSION. EXPRESSION) 'OUTPUT IS: 5 1.414214

NUMERIC-EXPRESSION —
A VALUE GREATER THAN




OR EQUAL TO ZERO.

STRING PROCESSING

INSTR

RETURNS THE POSITION OF THE
FIRST OCCURRENCE OF A STRING
IN ANOTHER STRING

INSTR([START%,]STRING
EXPRESSIONI1S,
STRINGEXPRESSION2$)
N.B.

START% — SETS THE
CHARACTER POSITION
WHERE THE SEARCH
BEGINS. IF START% IS
OMITTED, INSTR STARTS
AT POSITION 1.
STRINGEXPRESSION1$ —
THE STRING TO SEARCH
STRINGEXPRESSION2$ —
THE STRING TO LOOK
FOR.

A$ = “MICROSOFT QBAsIC”
PRINT INSTR(1, AS$,
"QBAsIC")

‘OuTPUT IS 11

LEFTS$
RIGHTS

RETURN A SPECIFIED NUMBER OF
LEFTMOST OR RIGHTMOST
CHARACTERS IN A STRING.

LEFT$(STRINGEXPRESSIO
N$,N%)
RIGHTS$(STRINGEXPRESSI
ONS$,N%)

N.B.
STRINGEXPRESSIONS —
ANY STRING EXPRESSION.
N% — THE NUMBER OF
CHARACTERS TO RETURN,
BEGINNING WITH THE
LEFTMOST OR RIGHTMOST
STRING CHARACTER.

A$ = "MICROSOFT QBAsIC"
PRINT LEFTS$(AS, 5)
'OUTPUT IS: MICRO

PRINT RIGHTS$(AS$, 5)
'OUTPUT IS: BASIC

MID$

THE MID$ FUNCTION RETURNS

PART OF A STRING (A SUBSTRING).

THE MID$ STATEMENT REPLACES
PART OF A STRING VARIABLE WITH
ANOTHER STRING

MID$ ( STRINGEXPRESSIO
N$, START%
[LLENGTH%])

MID$ ( STRINGVARIABLES$
, START%

[LLENGTH%] )=STRINGEX
PRESSIONS$

N.B.
STRINGEXPRESSIONS —
THE STRING FROM WHICH
THE MID$ FUNCTION
RETURNS SUBSTRING, OR
THE REPLACEMENT
STRING USED BY THE
MID$ STATEMENT. IT CAN
BE ANY STRING
EXPRESSION.

START% — THE POSITION
OF THE FIRST CHARACTER
IN THE SUBSTRING BEING
RETURNED OR REPLACED.
LENGTH% — THE NUMBER
OF CHARACTERS IN THE
SUBSTRING. IF THE
LENGTH IS OMITTED,
MID$ RETURNS OR
REPLACES ALL
CHARACTERS TO THE
RIGHT OF THE START
POSITION.
STRINGVARIABLE$ — THE
STRING VARIABLE BEING
MODIFIED BY THE

MID$ STATEMENT.

A$ = "WHERE IS PARIS?"
PRINT MID$(A$, 10, 5)
'OUTPUT IS: PARIS

TEXT$ = "PARIS, FRANCE"
PRINT TEXTS$
'OUTPUT IS: PARIS, FRANCE

MIDS$(TEXTS$, 8) = "TEXAS "
PRINT TEXTS$
'OUTPUT IS: PARIS, TEXAS

LEN

RETURNS THE NUMBER OF
CHARACTERS IN A STRING OR THE
NUMBER OF BYTES

LEN(STRINGEXPRESSION

$)

LEN(VARIABLE)

A$ = "MICROSOFT QBAsIC"
PRINT LEN(AS$)
‘OUPUT IS 16




REQUIRED TO STORE A VARIABLE.
N.B.
STRINGEXPRESSIONS —
ANY STRING EXPRESSION.
VARIABLE — ANY
NONSTRING VARIABLE.

ASSIGNMENT STATEMENT
VARIABLES SHOULD BE ASSIGNED A VALUE, TO USE IT IN THE PROGRAM. THERE ARE TWO WAYS
TO DO THIS.

LET COMMAND
THE LET COMMAND ASSIGNS A VARIABLE A VALUE.

SYNTAX: [LET] variable = expression

E.G. mystring$ ="This is a test."
LET result% = varl% + var2%

INPUT COMMAND
INPUT LETS THE USER INPUT THE VALUE OF A VARIABLE OR VARIABLES.

synNTAax: INPUT [;] [literalstringS {; | ,}] var[, var, ...]

E.c. INPUT "What's your name:", nS
INPUT "Enter your phone number:", p$
PRINT nS; ", your number "; pS;
congratulation!"
END

has been nominated for the monthly draw,

INPUT; varl!

CONTROL STRUCTURE

CONTROL STRUCTURE IS A BLOCK OF CODE THAT DICTATES THE FLOW OF CONTROL IN A
PROGRAMMING LANGUAGE I.E. IT CHOOSES A DIRECTION IN WHICH TO GO BASED ON GIVEN
PARAMETERS. THE TERM FLOW CONTROL DETAILS THE DIRECTION THE PROGRAM TAKES.

THE THREE BASIC CONTROL STRUCTURE ARE:
" SEQUENCE
" CONDITION TESTING/SELECTION
" ITERATION/REPETITION

ooy false /'lesl‘ true

| Another sequence A sequence ‘
. i of actions of actions H l—:l
N Y
v
N
a. Sequence b. Decision c. iteration/repetition

CONTROL STRUCTURE

CONDITION TESTING/SELECTION

THE CORE TO ANY CONDITIONAL/SELECTION STATEMENT IS A BOOLEAN, OR TRUE/FALSE, VALUE.
IF THE VALUE IS TRUE, IT DOES ONE THING, IF THE VALUE IS FALSE, IT DOES ANOTHER THING.
WE CAN GET T/F VALUES BY USING THE OTHER TWO KINDS OF OPERATORS: RELATIONAL AND
LOGICAL (BOOLEAN)/BINARY. RELATIONAL OPERATORS ARE TESTS BETWEEN TWO NUMBER
VALUES. BASICALLY, YOU CAN FIND HOW TWO NUMBERS RELATE TO EACH OTHER.




NAME SYMBOL(S) | DESCRIPTION

EQUAL TO = RETURNS TRUE IF THE TWO VALUES ARE EQUAL, AND FALSE
IF NOT.

NoOoT EQUAL TO <>, >< RETURNS TRUE IF THE TWO VALUES ARE NOT EQUAL, AND
FALSE IF THEY ARE.

GREATER THAN > RETURNS TRUE IF THE FIRST NUMBER IS GREATER THAN
THE SECOND, AND FALSE IF NOT.

LESS THAN < RETURNS TRUE IF THE FIRST NUMBER IS LESS THAN THE
SECOND, AND FALSE
IF NOT.

GREATER THAN | >=, => RETURNS TRUE IF THE FIRST NUMBER IS GREATER THAN OR

OREQUAL TO EQUAL TO THE
SECOND, AND FALSE IF NOT.

LESsS THAN OR | <=, =< RETURNS TRUE IF THE FIRST NUMBER IS LESS THAN OR

EQUAL TO EQUAL TO THE SECOND, AND FALSE IF NOT.

THERE ARE TWO MAIN COMMANDS YOU CAN USE WITH CONDITIONALS:

IF - THEN — ELSE STATEMENT AND

SELECT CASE.

BOTH ARE SIMILAR, BUT ARE BETTER SUITED TO SOME THINGS OVER OTHERS. IF CAN BE USED
WHEREVER SELECT CASE CAN, BUT NOT THE OTHER WAY.

IF COMMAND (IF-THEN-ELSE ~-~-SINGLE~LINE FORM)

THE IF COMMAND

SYNTAX:
IF condition THEN
statement
[ELSE ...
... statement]
END IF

IN THIS FORM LETS YOU EXECUTE A LINE DEPENDING ON A CONDITION.

CONDITION IS A TRUE/FALSE VALUE. IF CONDITION IS TRUE (NOT O), THEN THE STATEMENT

FOLLOWING THEN

IS EXECUTED.

IF CONDITION Is FALSE (O) AND AN ELSE CLAUSE IS

INCLUDED, THE STATEMENT FOLLOWING ELSE IS EXECUTED; OR ELSE, FLOW CONTINUES TO THE
NEXT LINE. THIS COMMAND IS SMALL AND GOOD IF YOU ONLY NEED TO DO ONE THING BASED ON
A CONDITION.

EXAMPLE:
INPUT "Enter a number between 1 and 10:", guess

IF guess > 10 THEN

PRINT "error"
ELSE

PRINT "okay"
END IF
END

IF COMMAND (IF-ELSEIF-ELSE -- BLOCK FORM)

SYNTAX:

IF condition THEN
<statements>
[ELSEIF condition THEN
<statements>
]...
[ELSE
<statements>




]
END IF

THIS FORM OF ‘IF° STATEMENT IS DESIGNED FOR BOTH COMPLEX SITUATIONS AND LARGE
CHUNKS OF CODE. FIRST, THE TOP CONDITION IS TESTED. IF TRUE, THE CODE BETWEEN IT AND
THE NEXT ELSEIF, ELSE, orR END IF IS RUN. IF IT'S FALSE, THE NEXT ELSEIF CLAUSE IS
TESTED, AND SO ON. IF NONE OF THE CLAUSES ARE TRUE, THE ELSE'S CODE IS RUN. AFTER
GOING THROUGH ANY CHUNK OF CODE, FLOW RETURNS TO AFTER THE END IF LINE. THE ELSE
CLAUSE IS OPTIONAL, AND YOU CAN HAVE AS MANY ELSEIF CLAUSES AS YOU WISH.

NOTE: IN LARGE PROGRAMS WE MIGHT HAVE A NUMBER OF BLOCKS INSIDE EACH OTHER. IT'S
EASY TO FORGET THE CLOSING STATEMENTS, AND QBASIC GIVES CRYPTIC, CONFUSING ERRORS
WHEN YOU LEAVE A BLOCK OR LOOP OPEN. FOR EXAMPLE, YOU MIGHT GET A "BLOCK IF WITH NO
END IF" ERROR WHEN IN FACT YOU FORGOT TO CLOSE ONE OF YOUR LOOPS. EVEN QBAsIC
ADMITS IT.

LABELS AND THE GOTO AND GOSUB COMMANDS

THE GOTO AND GOSUB COMMANDS ENABLE YOU TO JUMP TO CERTAIN POSITIONS IN YOUR
PROGRAM. LABELS ARE USED TO SPECIFY WHAT POINT IN THE PROGRAM TO CONTINUE
EXECUTION.

THE GOTO SYNTAX IS AS BELOW

GOTO <label>

E.G.:
PRINT "1"
GOTO Thelabel
PRINT "2"
Thelabel:
PRINT "3"

OUTPUT (NOTICE HOW PRINT "2" |s SKIPPED):
1
3

N.B: ‘THELABEL’ CAN BE PLACED ON THE SAME LINE AS PRINT ¢3”
THELABEL: PRINT “3”

GOSUB

THE GOSUB COMMAND IS THE SAME AS GOTO, EXCEPT WHEN IT ENCOUNTERS A RETURN
STATEMENT, THE PROGRAM "RETURNS" BACK TO THE GOSUB coMMAND I.E. RETURN
CONTINUES PROGRAM EXECUTION IMMEDIATELY AFTER THE PREVIOUS GOSUB STATEMENT.

PRINT "1"
GOSUB Thelabel
PRINT "2"

END

Thelabel: PRINT "3"

RETURN
(NOTE: THE END COMMAND EXITS THE PROGRAM.)

OUTPUT:
1
3
2

LINE NUMBERS: LINE NUMBERS CAN ALSO BE USED AS LABELS.



PRINT "1"
GOTO 10
PRINT "2"
10 PRINT "3" (Notice the line number)

YOU CAN ALSO WRITE THE PROGRAM LIKE THIS:
10 PRINT "1"
20 GOTO 40
30 PRINT "2"
40 PRINT "3"

10 PRINT "1"
20 GOSUB 40
30 PRINT "2"
END

40 PRINT "3"
RETURN

THE LINE NUMBERS DON'T EVEN HAVE TO BE IN SEQUENCE.
17 PRINT "1"
2 GOTO 160
701 PRINT "2"
160 PRINT "3"

EACH OF THESE PROGRAMS OUTPUT:
1
3

SELECT CASE COMMAND.

THIS IS PREFERRED WHEN WE ARE ONLY EXAMINING THE VALUE OF ONE VARIABLE THROUGHOUT
THE TESTS.

SYNTAX:
SELECT CASE expression
CASE {expressionl [, expression2, ...] | IS relational_operator expression | Expressionl TO
expression2}
<statements>

CASE (see choices above)
<statements>

CASE ELSE
statements

]
END SELECT

THIS BLOCK STATEMENT LOOKS AT THE VALUE OF THE BEGINNING EXPRESSION. IT CHECKS THE
FIRST CASE. THE EXPRESSION1 [, EXPRESSION2, ...] FORM CHECKS TO SEE IF THE VALUE
EQUALS A CERTAIN VALUE. THE IS RELATIONAL_OPERATOR EXPRESSION FORM CHECKS TO SEE
HOW IT RELATES TO ANOTHER VALUE. THE EXPRESSION1 TO EXPRESSION2 CHECKS TO SEE IF IT
IS BETWEEN (INCLUSIVELY) TWO OTHER VALUES. IF IT IS FOUND TO BE TRUE, THE FOLLOWING
BLOCK OF CODE IS RUN. IF NONE ARE FOUND TRUE, THE CASE ELSE BLOCK (IF IT EXISTS) IS
RUN. AFTER A BLOCK IS RUN, THE PROGRAM CONTINUES AFTER THE END SELECT KEYWORD.



SELECT CASE IS RECOMMENDED WHEN CHECKING THE VALUE OF ONE NUMBER, AND IF WHEN
USING MULTIPLE VARIABLES IN YOUR TESTS. IT'S ALL PERSONAL PREFERENCE, THOUGH. THE
NEXT PROGRAM SHOW HOW SELECT CASE CAN BE USED.

EXAMPLE:

'SELECT CASE demonstration
INPUT "Please enter your marks: ", marks
SELECT CASE marks
CASE IS > 100

PRINT “Score is invalid”
CASE 70 TO 100

PRINT "You have an A- grade."
CASE 60 TO 69

PRINT "You have a B- grade"
CASE 50 TO 59

PRINT "You got a C - grade."
CASE 45TO 49

PRINT "You got a D - grade"
CASE ELSE

PRINT "You failed."
END SELECT
END

ITERATION -- LOOPS
LOOPS ARE USED WHEN YOU WANT YOUR PROGRAM TO DO SOMETHING REPEATEDLY. ALL OF THE
LOOP CONSTRUCTS IN QBASIC EXECUTE A BLOCK OF COMMANDS REPEATEDLY O OR MORE TIMES.

FOR/NEXT LooP

SYNTAX:
FOR counter = start TO end [STEP increment]
NEXT [counter]

EXAMPLE:
FORI=1TO 10 STEP 2
'Write my name 5 times
PRINT “Kuldeep”;
NEXT |

CLS
PRINT "PROGRAM: 12 X Tables Square"
PRINT
FORTIME=1TO 12
FORTABLE=1TO 12
PRINT TIME * TABLE; " ";
NEXT
PRINT
NEXT
END

WRITE A PROGRAM WHICH USES A FOR/NEXT LOOP TO COUNT FROM 100 TO 20 IN STEPS OF -2
AND PRINT THE NUMBER OUT ON EACH LOOP.

DO/LLOOP
SYNTAX:

DO {WHILE | UNTIL} condition
LOOP



OR

DO
LOOP {WHILE | UNTIL} condition

NOTE THE TWO DIFFERENT WAYS OF USING IT. IF YOU PUT THE CONDITION AT THE BEGINNING, IT
IS EVALUATED BEFORE EACH LOOP EXECUTION. IF YOU PUT IT WITH LOOP AT THE END,
HOWEVER, IT EVALUATES IT AFTER EACH EXECUTION! THIS GUARANTEES THAT, NO MATTER WHAT,
THE CODE INSIDE RUNS AT LEAST ONCE. IF YOU USE THE WHILE KEYWORD BEFORE THE
CONDITION, THE LOOP RUNS AS LONG AS CONDITION IS TRUE. IF YOU USE UNTIL, THE LOOP
RUNS AS LONG AS CONDITION IS FALSE!

EXAMPLE:
DO
INPUT "Enter the first number: ", A
INPUT "Enter the second number: ", B
PRINT "The answeris:"; A* B
INPUT "Would you like to do it again (y/n)? ", AnswerS
LOOP WHILE AnswerS="y"

'This example shows one of its best uses: verifying input!

DO 'run the code at least once
INPUT "Enter a number between 1 and 10. ",num
LOOP UNTIL num> 0 AND num< 11 'wait until it's valid

WHILE ... WEND COMMAND
SYNTAX:

WHILE (condition)
Statement
Statement 2

Statement n
WEND

PROGRAM TO CALCULATE FACTORIAL FOR A GIVEN NUMBER N IS AS FOLLOW:

LET nfac=1
INPUT "Enter number", n
IFn=0THEN
nfac=1
END IF
WHILEn >0
nfac = nfac * n
n=n-1
WEND
PRINT nfac

EXIT COMMAND

SYNTAX:



EXIT {FOR | DO}

THE EXIT COMMAND LETS YOU BREAK OUT OF A FOR/NEXT oR DO/LOOP CONSTRUCT IN THE
MIDDLE OF

THE CODE. THIS WOULD BE USED WHEN YOU MUST STOP THE LOOP PREMATURELY. FOR
EXAMPLE, IF YOU

HAVE A FOR/NEXT GOING FROM 1 TO 10 AND YOU NEED TO END IT EARLY BECAUSE ANOTHER
CONDITION Is

TRUE, YOU CAN USE EXIT FOR TO STOP THE LOOP.

EXAMPLE:
DO
INPUT "Please enter a number between 1 and 10. ",num
IF num> 0 AND num< 11 THEN EXIT DO
PRINT "Hey! Can't you read?"
LOOP

'note that the DO/LOOP can be used without a condition at all,'resulting in an infinite loop.
EXIT is the only way to break such a loop.

OTHER EXAMPLES

DIVIDE TWO INTEGERS A AND B BY METHOD OF SUCCESSIVE SUBTRACTION

INPUT "Value of dividend: ", A
INPUT "enter value of divisor: ", B
PRINT A, "divided by", B, "is:";
WHILE A>=B

A=A-B

Division = Division + 1
WEND
IFA>0THEN

fraction=A/B

Answer = Division + fraction

PRINT Answer
ELSE

PRINT Division
END IF

PROGRAM TO CALCULATE THE AVERAGE OF A LIST OF N NUMBERS

INPUT "How many numbers are in the List: ", n

CLS

FORj=1TOn
INPUT "Enter the Number: ", x
CLS
sum =sum + x

NEXT j

average =sum/n
PRINT "The average of the", n, "numbers is:", average
END

DESIGN AN ALGORITHM THAT WILL RECEIVE A POSITIVE INTEGER AS INPUT AND FIND THE
SUM OF THE DIGIT THAT MAKE UP THE INTEGER E.G. IF THE INTEGER IS 324, THEN SUM =

3+2+4 =9

INPUT "number;", n



sum=0

WHILEn>0
c=nMOD 10
PRINT c
sum=sum+c
n = FIX(n/ 10)

WEND

PRINT sum

END

QBASIC PROGRAM TO SCAN A STRING, CHECK IF IT IS A PALINDROME AND PRINT APPROPRIATE
MESSAGE

DIM Wrd AS STRING
DIM RevWrd AS STRING
DIM x AS INTEGER

CLS
INPUT "Enter Word: ", Wrd

FOR x = LEN(Wrd) TO 1 STEP -1
RevWrd = RevWrd + MIDS(Wrd, x, 1)
NEXT x

PRINT
PRINT "Original Word: "; LCASES(Wrd)
PRINT "Reverse Word: "; LCASES(RevWrd)

IF LCASES(Wrd) = LCASES(RevWrd) THEN
PRINT "The Word Is A Palindrome"
ELSE
PRINT "The Word Is Not A Palindrome"
END IF

ARRAYS

ARRAYS HOLD LISTS OF VARIABLES OF THE SAME DATA TYPE AND REFERENCE THEM AS
SUBSCRIPTED VARIABLES. WHEN THERE ARE LARGE LISTS OF VARIABLES AND DATA, IT IS EASIER
TO CONTAIN THE DATA IN AN ARRAY THAN HAVE LARGE AMOUNTS OF SEPARATE VARIABLES TO
HOLD THE DATA.

IN QBASIC, AN ARRAY SHOULD BE DECLARED BEFORE USE. AN ARRAY MAY EITHER BE
DECLARED IMPLICITLY OR EXPLICITLY.

THE SYNTAX FOR ARRAY DECLARATION IS:

DIM array_name(number_of_items) [AS datatype]

EXAMPLES

PROGRAM TO SCAN A LINEAR ARRAY OF 100 ELEMENTS FOR NEGATIVE NUMBER, PRINT THE
NUMBER OF ALL SUCH ELEMENTS FOUND AND COMPUTE THE PRODUCT OF ALL SUCH NUMBER,
PRINT IT IF POSITIVE, OR PRINT AN APPROPRIATE MESSAGE IF NEGATIVE



DIM A(10)
LETi=1
p=1
c=0
WHILE i <= 10
INPUT "enter the values: ", A(i)
IF A(i) < O THEN
p=p*Al)
c=c+1
END IF
i=i+1
WEND
IF p>0THEN
PRINT "The product of the negative numbersis: ", p
PRINT "The total number of negative numbers entered is ", ¢
ELSE
PRINT "The product of the negative numbersis: ", p
PRINT "The total number of negative numbers entered is ", ¢
PRINT "the value is negative"
END IF
END

PROGRAM TO DETERMINE THE SMALLEST NUMBER IN A LIST OF N NUMBERS

INPUT "How many numbers are in the list: ", n
FORj=1TOn

INPUT "Enter Number: ", Numbers(j)
NEXT j
largest = Numbers(1)
Smallest = Numbers(1)
FORj=2TOn

IF Numbers(j) > largest THEN

largest = Numbers(j)
ELSEIF Numbers(j) < Smallest THEN
Smallest = Numbers(j)

END IF
NEXT j
CLS
PRINT "Array Numbers:"
FORj=1TOn

PRINT Numbers(j); " ";
NEXT j
PRINT "The Highest Number: "; largest
PRINT "The Lowest Number: "; Smallest

THE GRADES OBTAINED BY STUDENTS IN EIGHT COURSES ARE TO BE SUPPLIED AS INPUT TO
THE COMPUTER IN ADDITION TO THE CREDIT UNIT OF THE COURSES. DESIGN AN ALGORITHM
TO COMPUTE THE GRADE POINT AVERAGE (GPA) OF THE STUDENT. ASSUME THE FOLLOWING:
A=5POINTS, B=4POINTS, C=3POINTS, D=2POINTS AND F=0 POINT

totalpoint = 0 totalunit=0,j=1
WHILE j <=5
INPUT "enter course: ", courseS(j)
INPUT "enter unit: ", unit(j)



INPUT "enter grade scored: ", gradeS(j)
totalunit = totalunit + unit(j)
IF grade$S ="A" THEN
totalpoint = totalunit + 5 * unit(j)
ELSEIF grade$ = "B" THEN
totalpoint = totalunit + 4 * unit(j)
ELSEIF gradeS ="C" THEN
totalpoint = totalunit + 3 * unit(j)
ELSEIF gradeS = "D" THEN
totalpoint = totalunit + 2 * unit(j)
ELSEIF gradeS = "F" THEN
totalpoint = totalunit + 0 * unit(j)

END IF
j=j+1
WEND

PRINT totalunit

PRINT totalpoint

GPA = totalpoint / totalunit
PRINT "GPA =", GPA

CONSIDER A SEQUENCE OF REAL NumBERs X i, 1, 2,,..., m. THE MEAN IS DEFINED AS

X =(X1+X2+...+Xm))yym
THE DEVIATION ABOUT THE MEAN IS:
di=Xi-X),i=1,2,23,....m
AND THE STANDARD DEVIATION IS
S= ¥ d_1+2+d_272+4...+d_m+2))rm)
WRITE A PROGRAM TO CALCULATE THE STANDARD DEVIATION OF THE NUMBERS

INPUT "How many sequence real numbers are to be considered: ", m
FORj=1TOm

INPUT "Enter the numbers: ", X(j)

sum = sum + X(j)

NEXT j
Mean =sum/m
CLS
FORj=1TOm

dev(j) = X(j) - Mean
PRINT "The deviation around the mean for", X(j), "is", dev(j)
devsum = devsum + (dev(j) * dev(j))
NEXT j
stddev = SQR(devsum / m)
PRINT "The standard Deviation for the", m, "numbers is:", stddev
END

FUNCTIONS AND SUBROUTINES

A SUBROUTINE IS A FUNCTIONAL UNIT OF CODE WHICH MAY BE CALLED AND IMPLEMENTED
ANYWHERE IN AN PROGRAM AND TAKES ZERO OR MORE VALUES AsS INPUT, ACT UPON THAT DATA
TO GIVE OUTPUT TO THE CALLING ROUTINE. INVOKED WITH THE CALL STATEMENT

A FUNCTION IS SIMILAR TO A SUBROUTINE BUT MUST RETURN AT LEAST ONE VALUE TO THE
CALLING ROUTINE. INVOKED BY PLACING THE FUNCTION NAME AND ITS ASSOCIATED ARGUMENT
IN AN EXPRESSION

FORx=1TO3
CALL GetText



NEXT x

SUB GetText

PRINT "Enter some text:";

INPUT textS

PRINT "The text you entered was: "; text$
END SUB

FUNCTIONS HAVE TO RETURN A VALUE,
IN QBASIC, SET A VARIABLE WITH THE SAME NAME AS THE FUNCTION.

PRINT Add(10, 7)

FUNCTION Add (hum1, num2)
Add = num1 + num2

END FUNCTION

PRINT Add$("Hello", "World")
FUNCTION AddS$ (str1$, str23)

AddS = str1$ + str2S
END FUNCTION

IMPLEMENTING FACTORIAL USING A FUNCTION

FORi=0TO 3:

INPUT "Enter number: ", num

PRINT num; "! ="; nfac(num) || PRINT STRS(num) + "! =" + STRS(nfac(num))
NEXT i
END

FUNCTION nfac (n)

nfac=1

IFn=0THEN
nfac=1

END IF

WHILEn >0
nfac = nfac * n
n=n-1

WEND

END FUNCTION

IMPLEMENTING FACTORIAL USING A SUBROUTINE

WHILE i <=2
INPUT "Enter number", num
PRINT num; "I =";
CALL fact(num)
i=i+1
WEND

SUB fact (n)

nfac=1

IFn=0THEN
nfac=1



END IF

WHILEn>0
nfac = nfac * n
n=n-1

WEND

PRINT nfac

END SUB

THE FIBONACCI SEQUENCE IS A SERIES OF NUMBERS IN WHICH EACH NUMBER ( FIBONACCI
NUMBER ) IS THE SUM OF THE TWO PRECEDING NUMBERS. MATHEMATICALLY, THE

SEQUENCE n OF FIBONACCI NUMBERS IS DEFINED BY THE RECURRENCE RELATION
Fn=Fn-1+Fn-2,

a=1
b=2
PRINT a, b,
FORi=1TOS8
c=a+b
PRINT c,
a=b
b=c
NEXT i
END

IMPLEMENTING FIBONACCI IN A SUBROUTINE
INPUT "Enter the number of Sequence: ", num
CALL fibonacci(num)

SUB fibonacci (n)
INPUT "Enter the first term", a
INPUT "Enter the second term", b
PRINT a; b;
IFn>0THEN
FORi=1TOn
c=a+b
PRINT c;
a=b
b=c
NEXT i
END IF

END SUB
PROBLEM SOLVING USING RECURSION

RECURSION IS THE PROCESS OF SOLVING A PROBLEM BY REDUCING IT TO SMALL VERSION OF
ITSELF. RECURSION IS A POWERFUL WAY TO SOLVE CERTAIN PROBLEMS FOR WHICH THE
SOLUTION WOULD OTHERWISE BE VERY COMPLICATED.

RECURSIVE DEFINITION
A RECURSIVE DEFINITION IS A DEFINITION IN WHICH SOMETHING IS DEFINED IN TERMS OF A
SMALLER VERSION OF ITSELF. IN MATHEMATICS FOR EXAMPLE, THE FACTORIAL OF AN INTEGER IS

DEFINED AS FOLLOWS:

o! =1 .
Nl=NX(N-1)IIFn>0 2.1



IN THIS DEFINITION:

O! IS DEFINED TO BE 1, AND IF N IS AN INTEGER GREATER THAN O, FIRST WE FIND (N — 1)! AND
THEN MULTIPLY IT BY N. TO FIND (N — 1)!, WE APPLY THE DEFINITION AGAIN. IF (N — 1) > O,
THEN WE USE EQUATION 2.1., OTHERWISE, WE USE EQUATION 2.0. THUS, FOR AN INTEGER N
GREATER THAN O, N! IS OBTAINED BY FIRST FINDING (N — 1)! (THAT IS N! IS REDUCED TO A
SMALLER VERSION OF ITSELF) AND THEN MULTIPLYING (N — 1)! BY N.

NOTE THAT THE SOLUTION IN EQUATION 2.0 IS DIRECT — THAT IS, THE RIGHT SIDE OF THE
EQUATION CONTAINS NO FACTORIAL NOTATION. THE SOLUTION IN EQUATION 2.1 IS GIVEN IN
TERMS OF A SMALLER VERSION OF ITSELF. THE DEFINITION OF THE FACTORIAL AS GIVEN IN
EQUATIONS 2.0 AND 2.1 IS CALLED A RECURSIVE DEFINITION. EQUATION 2.0. IS CALLED THE
BASE CASE, THE CASE FOR WHICH THE SOLUTION IS OBTAINED DIRECTLY. EQUATION 2.1 IS
CALLED THE GENERAL CASE OR RECURSIVE CASE.

IT IS CLEAR FROM THIS EXAMPLE THAT:

n EVERY RECURSIVE DEFINITION MUST HAVE ONE (OR MORE) BASE CASES
() THE GENERAL CASE MUST EVENTUALLY BE REDUCED TO A BASE CASE.
(111) THE BASE CASE STOPS THE RECURSION.

THE CONCEPT OF RECURSION IN COMPUTER SCIENCE WORKS SIMILARLY. IN COMPUTER SCIENCE,
WE TALK ABOUT RECURSIVE ALGORITHM AND RECURSIVE METHODS. AN ALGORITHM THAT FINDS
THE SOLUTION TO A GIVEN PROBLEM BY REDUCING THE PROBLEM TO SMALLER VERSIONS OF
ITSELF IS CALLED A RECURSIVE ALGORITHM. THE RECURSIVE ALGORITHM MUST HAVE ONE OR
MORE BASE CASES, AND THE GENERAL SOLUTION MUST EVENTUALLY BE REDUCED TO BASE CASE.

A METHOD THAT CALLS ITSELF IS CALLED A RECURSIVE METHOD. THAT IS, THE BODY OF THE
RECURSIVE METHOD CONTAINS A STATEMENT THAT CAUSES THE SAME METHOD TO EXECUTE
BEFORE COMPLETING THE CURRENT CALL. RECURSIVE ALGORITHMS ARE IMPLEMENTED USING
RECURSIVE METHODS.

IN WHAT FOLLOWS, WE WRITE THE RECURSIVE METHOD THAT IMPLEMENTS THE FACTORIAL
DEFINITION.

FUNCTION factorial (n)

IFn=0THEN

factorial =1
ELSE

factorial = n * factorial(n - 1)
END IF

END FUNCTION

DIRECT AND INDIRECT RECURSION

A METHOD IS CALLED DIRECTLY RECURSIVE IF IT CALLS ITSELF. A METHOD THAT CALLS ANOTHER
METHOD AND EVENTUALLY RESULTS IN THE ORIGINAL METHOD CALL IS CALLED IS CALLED
INDIRECTLY RECURSIVE. FOR EXAMPLE, IF METHOD A CALLS METHOD B AND METHOD B CALLS
METHOD A, THEN METHOD A IS INDIRECTLY RECURSIVE. INDIRECT RECURSION COULD BE
SEVERAL LAYERS DEEP. FOR EXAMPLE, IF METHOD A CALLS METHOD B, METHOD B CALLS
METHOD C, METHOD C CALLS METHOD D, AND METHOD D CALLS METHOD A, THEN METHOD A IS
INDIRECTLY RECURSIVE.

INDIRECT RECURSION REQUIRES THE SAME CAREFUL ANALYSIS AS DIRECT RECURSION. THE BASE
CASE MUST BE IDENTIFIED AND APPROPRIATE SOLUTIONS MUST BE PROVIDED TO THEM.
HOWEVER, TRACING THROUGH INDIRECT RECURSION CAN BE A TEDIOUS PROCESS. THEREFORE,
EXTRA CARE MUST BE EXERCISE WHEN DESIGNING INDIRECT RECURSION METHODS.

A RECURSIVE METHOD IN WHICH THE LAST STATEMENT EXECUTED IS THE RECURSIVE CALL IS
CALLED A TAIL RECURSIVE METHOD. THE METHOD FACTORIAL IS AN EXAMPLE OF A TAIL
RECURSIVE METHOD.



INFINITE RECURSION

A FINITE RECURSION OCCURS WHEN RECURSIVE CALL REACHES A CALL THAT MAKE NO FURTHER
RECURSIVE CALLS, THAT IS THE SEQUENCE OF RECURSIVE CALLS EVENTUALLY REACH A BASE
CASE. HOWEVER, IF EVERY RECURSIVE CALL RESULTS IN ANOTHER RECURSIVE CALL, THEN THE
RECURSIVE METHOD (ALGORITHM) IS SAID TO HAVE INFINITE RECURSION. IN THEORY, INFINITE
RECURSION EXECUTES FOREVER. EVERY CALL TO A RECURSIVE METHOD REQUIRES THE SYSTEM
TO ALLOCATE MEMORY FOR THE LOCAL VARIABLES AND FORMAL PARAMETERS. IN ADDITION, THE
SYSTEM ALSO SAVES THE INFORMATION SO THAT AFTER COMPLETING A CALL, CONTROL CAN BE
TRANSFERRED BACK TO THE RIGHT CALLER. THEREFORE, BECAUSE COMPUTER MEMORY IS
FINITE, IF YOU EXECUTE AN INFINITE RECURSIVE METHOD ON A COMPUTER, THE METHOD WILL
EXECUTE UNTIL THE SYSTEM RUNS OUT OF MEMORY, WHICH RESULTS IN AN ABNORMAL
TERMINATION OF THE PROGRAM.

RECURSIVE METHODS (ALGORITHMS) MUST BE CAREFULLY DESIGNED AND ANALYZED. YOU MUST
MAKE SURE THAT EVERY RECURSIVE CALL EVENTUALLY REDUCES TO A BASE CASE. THE
FOLLOWING SECTIONS GIVE VARIOUS EXAMPLES ILLUSTRATING HOW TO DESIGN AND IMPLEMENT
RECURSIVE ALGORITHMS.

TO DESIGN A RECURSIVE METHOD, YOU MUST:

1. UNDERSTAND THE PROBLEM REQUIREMENTS.

2. DETERMINE THE LIMITING CONDITIONS. FOR EXAMPLE, FOR A LIST, THE LIMITING
CONDITION IS DETERMINED BY THE NUMBER OF ELEMENTS IN THE LIST.

3. IDENTIFY THE BASE CASES AND PROVIDE A DIRECT SOLUTION TO EACH BASE CASE.

4. IDENTIFY THE GENERAL CASES AND PROVIDE A SOLUTION TO EACH GENERAL CASE

IN TERMS OF A SMALLER VERSION OF ITSELF.

RECURSION: SOME EXAMPLES

THIS SECTION PRESENTS EXAMPLES ON HOW RECURSIVE ALGORITHMS ARE DEVELOPED AND
IMPLEMENTED IN QBASIC USING RECURSIVE METHODS.

FIBONAcCcI NUMBER

IN THIS EXAMPLE, WE WRITE A RECURSIVE METHOD, RFIBNUM TO DETERMINE THE DESIRED
FIBONACCI NUMBER. THE METHOD RFIBNUM TAKES AS PARAMETERS THREE NUMBERS
REPRESENTING THE FIRST TWO NUMBERS OF THE FIBONACCI SEQUENCE AND A NUMBER N, THE
DESIRE N'" FIBONACCI NUMBER. THE METHOD RFIBNUM RETURNS THE N'" FIBONACCI NUMBER
IN THE SEQUENCE.

RECALL THAT THE THIRD FIBONACCI NUMBER IS THE SUM OF THE OF THE FIRST TwWO FIBONACCI
NUMBERS. THE FOURTH FIBONACCI NUMBER IN A SEQUENCE IS THE SUM OF THE SECOND AND
THIRD FIBONACCI NUMBERS. THEREFORE, TO CALCULATE THE FOURTH FIBONACCI NUMBER, WE
ADD THE SECOND FIBONACCI NUMBER AND THE THIRD FIBONACCI NUMBER (WHICH ITSELF IS
THE SUM OF THE FIRST TWO FIBONACCI NUMBERS). THE FOLLOWING RECURSIVE ALGORITHM
CALCULATES THE N'" FIBONACCI NUMBER, WHERE A DENOTES THE FIRST FIBONACCI NUMBER, B
THE SECOND FIBONACCI NUMBER, AND N THE N™"

FIBONACCI NUMBER:

a If n=1

rFibNum(a, b,n) = b Ifn=2
rFibNum(a,b,n-1) + rFibNum(a,b,n-2) ifn>2

THE FOLLOWING RECURSIVE METHOD IMPLEMENTS THE FIBONACCI ALGORITHM:

REM NTH TERM = (N-1)TH TERM + (N-2)TH TERM;

INPUT "HOW MANY TERMS DO YOU WANT TO CALCULATE: ", N
DECLARE FUNCTION FIBONAcCCI (N)

FOR COUNTER =1 TO N



PRINT FIBONACCI(COUNTER);
NEXT COUNTER

REM FUNCTION TO CALCULATE NTH FIBONACCI NUMBER
REM FIBONAcCCI(N) = FIBONACCI(N - 1) + FIBONACCI(N - 2);

FUNCTION FIBONAcCI (N)
IF(N=OORN=1) THEN
FIBONACCI = 1
ELSE
FIBONACCI = (FIBONACCI(N - 1) + FIBONACCI(N - 2))
END IF
END FUNCTION

REVIEW EXERCISE

1. MARK THE FOLLOWING STATEMENTS AS TRUE OR FALSE.
A. EVERY RECURSIVE DEFINITION MUST HAVE ONE OR MORE BASE CASES.
B. EVERY RECURSIVE METHOD MUST HAVE ONE OR MORE BASE CASES.
C. THE GENERAL CASE STOPS THE RECURSION.
D. IN THE GENERAL CASE, THE SOLUTIONS TO THE PROBLEM IS OBTAINED DIRECTLY.
E. A RECURSIVE METHOD ALWAYS RETURNS A VALUE.

2. WHAT IS A BASE CASE?

3. WHAT IS A RECURSIVE CASE/

4. WHAT IS DIRECT RECURSION?

5. WHAT IS INDIRECT RECURSION?

6. WHAT IS TAIL RECURSION?

7. CONSIDER THE FOLLOWING RECURSIVE METHOD:

FUNCTION MYMETHOD(NUMBER)
IF (NUMBER = O)
MYMETHOD = NUMBER;
ELSE
MYMETHOD = NUMBER + MYMETHOD(NUMBER - 1));

A. IDENTIFY THE BASE CASE.

B. IDENTIFY THE GENERAL CASE.

C. WHAT VALID VALUES CAN BE PASSED AS PARAMETERS TO THE METHOD MYMETHOD?
D. IF MYMETHOD(O) IS A VALID CALL, WHAT IS ITS VALUE? IF NOT, EXPLAIN WHY?

E. IF MYMETHOD(5) IS A VALID CALL, WHAT IS ITS VALUE? IF NOT, EXPLAIN WHY?

F. IF MYMETHOD(-3) IS A VALID CALL, WHAT IS ITS VALUE? IF NOT, EXPLAIN WHY?

8. WHAT IS PROBLEM SOLVING?
9. LIST AND DISCUSS SIX(6) STEPS YOU SHOULD FOLLOW IN ORDER TO SOLVE A PROBLEM

10. WHAT IS AN ALGORITHM?
11. STATE THE PROPERTIES OF AN ALGORITHM.
12. COMMENT ON EACH OF THE FOLLOWING:

(¢-9) PROBLEM SOLVING CALLED RECURSION.
(B) DIRECT AND INDIRECT RECURSION.
) INFINITE RECURSION.



LABORATORY PROBLEMS

A Program to print HELLO at the Beginning of a Line
Source Code

Private Sub form_Activate()

'A Program to print Hello at the Beginning of a Line

Print "HELLO"

End Sub

Object Screen

B3 Print Hello at the Beginning of a Line [f=rl-= \@
HELLO

Hoal |

g

A Program to accept the name of the User and print Welcome (name) LET’S BE FRIENDS
Source Code
Private Sub Form_Activate()
" A program to print the name of the User
Dim Name As String
Name = InputBox("Hi, What is your Name? ", "Practical Work")

Print vbNewLine

Print "WELCOME ", Name

Print

Print "LET'S BE FRIENDS"
End Sub



Object Screen

Practical Work @ . - @
Hi, What is your Name? A e — —— program to
i Convert
Cancel WELCOME  Adeniyi Emmanuel
LET'S BE FRIENDS
[Adeniyi Emmanue|
Temperature reading in Fahrenheit
Source Code
Private Sub Form_Activate()
" A Program to Convert Fahrenheit to Celsius
Dim Celsius, Fehre As Single
Fahre = InputBox("Supply Value of Fahrenheit in Temperature", "Conversion")
Celsius = 0.05556 * (Fahre - 32)
Print Fahre & " Fahrenheit in Temperature is " & Celsius & " degress Celsius"
End Sub
Object Screen
Conversion B3 [ Conversion from Fahrenheitto ... | = || & |[x23s] -
Supply Value of Fahrenheit in Temperature -OK 122 Fahrenheit in Temperature is 50 degress Celsius K
€
122
A Program to Compute Volume and Area of a
Sphere :
Source Code
Private Sub Form_Activate()
' Program to calculate the volume and area of a sphere using the formular V=(4*pie*r"3)/3
Dim Pie, Volume, Area, Radius As Single
' Assign Value to Pie
Let Pie = 3.142
" Accept Value for Radius
Radius = InputBox("Supply the Radius of the Sphere: ", "Sphere")
' Compute Volume and Area
Volume = (4 * Pie * Radius * 3) /3
Area =4 * Pie * Radius " 2
'Output computed Values
Print "The Radius of a Sphere is " & Radius & vbNewLine
Print "The Volume of a Sphere is " & Volume & vbNewLine
Print "The Area of a Sphere is " & " = Area
End Sub The Radius of a Sphere is 12
Object Screen The Yolume of a Sphere is 7239.168
sphere a3 The Area of a Sphere is 1803.792
Supply the Radius of the Sphere:

Cancel

[12

IO area or d sSpnere gsing cne rormarar v rat



A program to calculate the Mass of Air in an automobile tire

Source Code
Private Sub Form_Activate()
" A Program to find the Mass of Air in Tire

Dim Temperature, Pressure, Volume, Mass As Single

" Accept value for Pressure

Pressure = InputBox("Supply Value for Pressure", "Pressure")

'Accept value for Volume

Volume = InputBox("Supply value for Volume", "Volume")

'Accept Value for Temperature

Temperature = InputBox("Supply Value for Temperature", "Temperate")

'Compute Mass of Air in Tire

Mass = (Pressure * Volume) / (0.37 * (Temperature + 460))

" Output the mass in pounds

Print "The Mass of Air in Tire is " & Mass & " Pounds"

End Sub

Object Screen

Temperate @
Supply Yalue for Temperature

Cancel

76

‘or Temnerature®. "Temneratel))

n!

A program to Calculate T

Source Code
Private Sub Form_Activate()
" A program to calculate N factorial
Dim Num, R, Kounter, Factorial As Integer
Dim I, J, Comb, Nfact, Pfact As Integer
Let Factorial = 1
Let Nfact=1
Let Pfact=1

[ Print Mass of Air in Tire
The Mass of Air in Tire is 2016.942 Pounds

=3 ol =

Num = InputBox("Supply Value for Num", "Factorail")

R = InputBox("Supply Value for R ", "R")
' Test the value supply for Num and R
If Num <R Then
Print "Invalid Number Supply"
Exit Sub

where n and r are positive integers such that n >=r




End If
" Substract R from Num
Temp = Num - R
' Calculate Num Factorial
For Kounter =1 To Num
Factorial = Factorial * Kounter
Next
'"Print Num & "! =" & Factorial
' Calculate Temp factorial
ForI=1 To Temp
Nfact = Nfact * I
Next
'Calculate R Factorial
ForJ=1ToR
Pfact = Pfact * J
Next
'Compute the Combination
Comb = Factorial / (Nfact * Pfact)
'Output the Answer
Print "The value of Num Supplied is " & Num & vbCrLf
Print "The value of R Supplied is " & R & vbCrLf
Print Num & " Combination " & R & " =" & Comb
End Sub

n 0
[ 59 Combination o |[-E l@

Object Screen 1 The value of Num Supplied is 7

i sl | 1 The value of R Supplied is 4
Supply Ve orf ' 1 7 Combination 4 = 35

Cancel

A program to expand binomial expression with the assumed p=0.3333, q=0.6667 and n=7.
Source Code

A program to Store Array K, store array L in locations occupied by the k elements 30, 40, 50 and write out
the last four elements of k as a one-dimension array M

Source Code

Private Sub Form_Activate()

'Array Declaration

Dim K(7) As Integer

Dim L(3) As Integer

Dim M(4) As Integer

ForI=1To7

K(I) = InputBox("Supply Value of Array K " & I, "Array Input")
Next

'Display Headling
Print "The Value of Array K Elements Entered are: "
ForJ=1To7



Print K(J)

Next
'"Print vbCrLf
ForI=1To3

L(I) = InputBox("Supply Value of Array L " & 1, "Array Input")
Next

'Display Headling
Print "The Value of Array L Elements Entered are: "
ForJ=1To3
Print L(J)

Next
K@3)=21
K#4)=22
K(5) =23

J=1

Print "The New Element of Array M are "

ForF=4To7

M(J) = K(F)

Print M(J)

J=J+1
Next
End Sub

Object Screen

. Array Store - Microsoft Visual Basic [run]

3 Array Store o[- E @
The Yalue of Array K Elements Entered are:
10

20

30

40

50

60

70

The Value of Array L Elements Entered are:
21

22

23

The New Element of Aray M are

22

23

60

70

A Program to Store different sets of array a and b respectively.
Source Code

Private Sub Form_Activate()

'Array Declaration

Dim A(23, 23) As Integer

Dim B(23, 23) As Integer

Dim C(23, 23) As Single

Dim Row, Col As Integer

'Enter Value of Row and Columns



Row = Val(InputBox("Enter Number of Row ", "Row"))
Col = Val(InputBox("Enter Number of Columns ", "Columns"))

'Supply Values into Elements of Array Row and Columns
ForI=1 To Row
For K=1 To Col
A(I, K) = Val(InputBox("Supply Values in Array A " & K, "Array Input"))
Next K
Next I

ForI=1 To Row
For K=1 To Col
B(I, K) = Val(InputBox("Supply Values in Array B " & K, "Array Input"))
Next K
Next I

'Display Array A
txtA.Text = "The Value in Array A : " & vbCrLf
ForM =1 To Row
For N =1 To Col
txtA.Text = txtA.Text & A(M, N) & Space(2)
Next N
txtA.Text = txtA.Text & vbCrLf
Next M
'Display Array B
txtDisplay.Text = "The Value in Array B : " & vbCrLf
ForM =1 To Row
For N =1 To Col
txtDisplay.Text = txtDisplay.Text & B(M, N) & Space(2)
Next N
txtDisplay.Text = txtDisplay.Text & vbCrLf
Next M
'Compute and Output Result of Elements C
ForM =1 To Row
For N =1 To Col
CM,N)=AM, N)/BM, N)
txtC.Text = txtC.Text & C(M, N) & Space(5)

Next N
tXtC.TeXt = tXtC.TeXt & VbCrLf B3 Two Dim Array I?H?|@
Next M D
End Sub The Value in Array A :
. 123
Object Screen 456
789
The Value in Array B :
213
145
689
Result of Array C :
0.5 2 1 =
4 1.25 1.2 =
1.166667 1 1

BT



A Program to calculate deviation about the mean.
Source Code

Private Sub Form_Activate()

'Calculate the Standard Deviation and Mean Deviation

Dim Mean, SD, Sum, DevSum, Dev As Single
Dim X(100) As Single
Dim M As Integer
Sum =0
DevSum =0
M = InputBox("Enter the Maximum Number of Elements of Array : ", "Standard Deviation")
ForI=1ToM
X(I) = InputBox("Values of Linear Array : ", "Element of Array")
Sum = Sum + X(I)
Next I
'Compute the Mean
Mean = Sum / M
'Compute the Deviation
ForI=1ToM
Dev = X(I) - Mean
DevSum = DevSum + (Dev * Dev)
Next
'Compute Standard Deviation
SD = Sqr(DevSum / M)
'Display the Computed Results
Pic.Print "The Maximum Number of Array Supplied is : " & M & vbNewLine
ForI=1ToM
Pic.Print "Array Element of X[" & [ & "]=" & X(I)
Next
Pic.Print
Pic.Print "Mean of " & M & " Array Elements is " & Mean
Pic.Print "The Standard Deviation is " & SD

End Sub
Screen Product

| [ Mean Deviation i|ﬂ@

The Maximum Number of Array Suppliedis: 5

Array Element of X[1]=20
Array Element of X[2]=30.5
Array Element of X[3]=40.4
Array Element of X[4]=55.5
Array Element of X[5]=60

Mean of 5 Array Elements is 41.2800003051758
The Standard Deviation is 14.9831105519159




A program to compute Sine of x by summing the first n term of the infinite series sin(x) = x-
X°/3x751-X T+

Source Code

Private Sub Form_Activate()

" A Program to Calculate the Sine of X

Let Pie =3.142
Let ErrorLimit = 0.00001
Dim Term, Sum, X, Angle As Single
Dim Denum As Integer
Angle = Val(InputBox("Supply Angle in Degree ", "Sine of an Angle"))
X = (Angle * Pie) / 180
Term = X
Denum =1
Sum = Term
'For =1 To 499
'Tf 1 <499 Then
Do While (Term >= ErroLimit)
Denum = Denum + 2
Term = Term * (-(X * X)) / (Denum * (Denum - 1))
Sum = Sum + Term
Loop
'End If
'Next
Print "The Sine of angle of " & Angle & " is " & Sum
End Sub

Screen Result

Sine of an Angl ] [ =
meetenfnge £9 Sine of Angle o] @) 3]
Supply Angle in Degiee The Sine of angle of 30 is 0.433732762895062

30

A program which print the total marks obtained by each candidate over 2 exams paper. The program
should also print the overall average mark for paperl, paper2 and overall total average mark.

Source Code

Private Sub Form_Activate()

'A Program to Store Records of 20 Candidate

Dim Candidate(20), Paper1(20), Paper2(20) As Integer
Dim Paperl Avg, Paper2 Avg, Overall Avg As Integer
Dim TotalMark Paperl, TotalMark Paper2, Kounter, Total(20), Overall Total, MatricNo(20) As Integer
TotalMark Paperl =0
TotalMark Paper2 =0
Overall Total =0
'Start the Computation



For Kounter =1 To 20

MatricNo(Kounter) = (InputBox("Supply Student Matric Number for Candidate " & Kounter,
"Candidate Record"))

Paper1(Kounter) = (InputBox("Enter Mark Obtained in Paper One", "Paper One"))

Paper2(Kounter) = (InputBox("Enter Mark Obtained in Paper Two", "Paper Two"))

Total(Kounter) = Paper1(Kounter) + Paper2(Kounter)

Overall Total = Overall Total + Total(Kounter)

TotalMark Paperl = TotalMark Paperl + Paperl(Kounter)

TotalMark Paper2 = TotalMark Paper2 + Paper2(Kounter)

Next

'Display the Output

Print Tab(20); "CANDIDATES EXAMINATION RECORD STORED TO OBTAIN TOTAL

AVERAGE SCORE"
Prhn’rab(zo);"******************************************************************"
Print

Print "Candidate Number | Matric Number | Papar 1 Score | Paper 2 Score | Total Score"

Print
103k sk skoskosk skosko sk sk sk sk skosk sk sk sk sk sk sk sksk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skosk sk sk sk sk sk sk sksk sk sk sk sk sk sk ks sk ok

sk sk sk skoskook sk

For Kounter =1 To 20
Print Kounter, Space(15); MatricNo(Kounter), Space(15); Paperl(Kounter), Space(15);
Paper2(Kounter), Space(15); Total(Kounter)
'"Print MatricNo(Kounter)
'Print Paper1(Kounter)
'Print Paper2(Kounter)
'Print Total(Kounter)
Next
Paperl Avg = TotalMark Paperl /20
Paper2 Avg = TotalMark Paper2 /20
Overall Avg = Overall Total / 20

Print

Print "The Total Paper One Average is "; Paperl Avg

Print "The Total Paper Two Average is "; Paper2 Avg

Print "The Overall Average of all the paper is "; Overall Avg
End Sub
Object Screen



5 20 Candidate

CANDIDATES EXAMINATION RECORD STORED TO OBTAIN TOTAL AVERAGE SCORE

Candidate Number | Matric Number | Papar 1 Score | Paper 2 Score | Total Score

1 1 80 30
2 ] 83 78
3 g 78 a3
4 11 83 66
5 9 83 70
6 13 56 78
7 17 83 56
8 95 83 0
9 45 67 0
10 35 78 67
11 32 67 56
12 108 83
13 12 73 67
14 28 30 78
15 44 87 67
16 67 83 45
17 93 65 66
18 39 78 67
19 33 78 56
20 43 67 63

The Total Paper One Average is 79.55
The Total Paper Two Average is 71.75
The Overall Average of all the paper is 151

170
167
167
155
159
134
145
178
157
145
123
0 179
145
168
154
134
131
145
134
136

A Program to evaluate the expression X°+ Y* + Z°

Source Code

Value of Z @
Supply Value for 2

Cancel

3 XYZ
The Sum of the Expression is 177

A program to read in 3 numbers and print them in descending order.

Source Code
Private Sub Form_Activate()

" A program to Arrange Number of Array in Descending order

Dim Total, K, I, J, Swap As Integer

=R S| X

Total = Val(InputBox("Enter Total Number of Element to be Arranged ", "Descending Order"))

Dim A(1000) As Integer
'Enter List of Array to Rearrange
For K =1 To Total

A(K) = Val(InputBox("Enter the List of Array to Rearrange " & K, "Array Elements"))

Next

For K=1 To Total
Print A(K)

Next

Print "***********************Arrange in DeSCCnding Order********"

'Code that rearrange the list of Array in descending order

For K=1 To Total
ForJ=1To K
If (A(J) < A(K)) Then
Swap = A(K)
A(K)=A()
A(J) =Swap
End If




Next
Next

'Print the Descending Order Arrangement

ForI=1 To Total
Print A(I)
Next
End Sub
Object Screen

Descending Order

Enter Total Number of Element to be Aranged

Cancel

1

A Program to enable a computer to be used as a simple calculator

Source Code
Private Sub Form_Activate()

Dim First Num, Second Num As Integer

Dim Answer As Single

Dim Operator, Response As String
'Supply Values for the Operand

upcome:

B3 Descending Order

23
12
43
56
56
12
1
3
4
5}

xxxxxxxxxxxxxxxxxxxxxxx A "ange in Descending D[der

56
56
43
23
12
12
6

4
3
]

xxxxxxxx

First Num = Val(InputBox("Enter value for the Operand First Number ", "First Number"))
Second Num = Val(InputBox("Enter value for the Operand Second Number ", "Second Number"))

Operator = InputBox("What Operator do you want to you? e.g +,-,/,*", "Enter Operator")

If Operator = "+" Then

Answer = First Num + Second Num

MsgBox "The Sum of Two Operands is " & Answer
Elself Operator = "-" Then

Answer = First Num - Second Num

MsgBox "The Sum of Two Operands is " & Answer
Elself Operator = "/" Then

Answer = First Num / Second Num

MsgBox "The Sum of Two Operands is " & Answer
Elself Operator = "*" Then

Answer = First Num * Second Num

MsgBox "The Sum of Two Operands is " & Answer

Else



MsgBox "Invalid Operator Entered, Try Again", vbCritical
End If

Times = InputBox("Please how many Times do you want to perform this operation? e.g 2,3...", "Loop
Operations")
For I=1 To Times
Response = InputBox("Do you want to perform another Operation? Y or N", "Decision Making")
If Response = "Y" Then
GoTo upcome
Else
MsgBox "Thank you for using this Simple Calculator", vbInformation, "Thank you God

Bless You"
Exit Sub
End If
Next
End Sub

Object Screen

Second Number =S| | Enter Operator

55
Enter value for the Operand Second_Number What Operator do you want to you? e.g +,-.2.*
Cancel Cancel

€] "
SimpleCalculator @ = -
Loop Operations @ Decision Making A
. Please how many Times do you want to perform this Do you want to perform another Operation? Y or N
The Sum of Two Operands is 17 operation? e.9 2.3...

A m

Program to perform positive integer multiplication and division.

Source Code
Private Sub Form_Activate()
" A Program to Display list of operation to perform on two operand
Dim options As String
Dim X, Y As Integer
Dim Ans As Single
Ans =0

options = InputBox("Select Options: A -> Multiplication, B -> Division, C -> Addition, D ->
Substraction", "Selection")

If options ="A" Then
MsgBox "You are just Selected to Perform Multiplication Operation", vbInformation, "Information'
X = Val(InputBox("Supply Value for X ", "X Value"))
Y = Val(InputBox("Supply Value for Y ", "Y Value"))
Ans=X*Y
MsgBox "The Product of Two variables is " & Ans, vbInformation, "Display Output"

Elself options = "B" Then

MsgBox "You are just Selected to Perform Division Operation", vbInformation, "Information"
X = Val(InputBox("Supply Value for X ", "X Value"))
Y = Val(InputBox("Supply Value for Y ", "Y Value"))
If X <> 0 And X <=Y Then
X=X-Y
Ans = Ans + 1
Else



Ans=X/Y
End If
MsgBox "The Division of Two variables is " & Ans, vbInformation, "Display Output"
Elself options = "C" Then
MsgBox "You are just Selected to Perform Addition Operation", vbInformation, "Information"
X = Val(InputBox("Supply Value for X ", "X Value"))
Y = Val(InputBox("Supply Value for Y ", "Y Value"))
Ans=X+Y
MsgBox "The Sum of Two variables is " & Ans, vbInformation, "Display Output"
Elself options = "C" Then
MsgBox "You are just Selected to Perform Substraction Operation", vbInformation, "Information"
X = Val(InputBox("Supply Value for X ", "X Value"))
Y = Val(InputBox("Supply Value for Y ", "Y Value"))

Ans=X-Y
MsgBox "The Differences of Two variables is " & Ans, vbInformation, "Display Output"
Else
MsgBox "Invalid Entry, Please Try Again", vbCritical, "Error"
End If
End Sub
Object Screen T =
Selection (3]
Supply Value for X
Select Options: & -> Multiplication, B -> Division, C ->
Addition, D -> Substraction ﬂ,
Cancel
A ¥Value Display Output - @

Supply Value for Y

{0\ The Product of Two variables is 72

.
A program using file structure to i create the

file of student’s records
Source Code

Dim Lv As Listltem

Private Sub CmdCode Click()

Dim N, No_Std, C, D, Q, W As Integer

Dim A, B, E, F, G, H As Integer

Dim Student Name As String

Dim Sexcode, Matric_No, Statecode As Integer

A=0
B=0
C=0
D=0
E=0
F=0
G=0
H=0
Q=0
W=0

No_Std = Val(InputBox("Please Enter the Number of Student in Osustech", "Number of Student"))
For N=1 To No_Std
Student Name = InputBox("Please Enter Student Name", "Student Name of 30 Character")
Matric No = Val(InputBox("Please Enter the Student Matric Number", "Matric Number"))
If Matric No >= 0 Then
Statecode = Val(InputBox("Enter State code from range 1 to 8", "State Code"))



Next

If Statecode = 1 Then
A=A+1
Elself Statecode = 2 Then
B=B+1
Elself Statecode = 3 Then
C=C+1
Elself Statecode = 4 Then
D=D+1
Elself Statecode = 5 Then
E=E+1
Elself Statecode = 6 Then
F=F+1
Elself Statecode = 7 Then
G=G+1
Elself Statecode = 8 Then
H=H+1
Else
MsgBox "No Such Code in the File", vbCritical, "Error Input"
End If
Sexcode = (InputBox("Enter Sex code 0 for Female, 9 for Male", "Sex Code"))
If Sexcode = 0 Then
Q=Q+1
Elself Sexcode = 9 Then
W=W+1
Else
MsgBox "No Such Code in the File", vbCeritical, "Error Input"
End If
End If

frmStd Rec.Height = 9840

txtDisplay.Text = txtDisplay.Text & "The Total Number of Students in this process are : " & No_Std &

vbCrLf

txtDisplay.Text = txtDisplay.Text & "Number of Male Students are : " & Q & vbCrLf
txtDisplay.Text = txtDisplay.Text & "Number of Female Student are : " & W & vbCrLf

txtOutput. Text = txtOutput. Text & "State Code" & Space(10) & "Number of Students" & vbCrLf
tXtOutput.TeXt — tXtOutput.TeXt & 195 sk sk sk sk ke st ske sk sk sk st ske sk sk sk sk st sk sk sk skeoste st sk sk skeoskeosteosk sk skeskeoskeske sk sk sk sk sk & VbCrLf
txtOutput. Text = txtOutput. Text & "1" & Space(30) & A & vbCrLf
txtOutput. Text = txtOutput. Text & "2" & Space(30) & B & vbCrLf
txtOutput. Text = txtOutput. Text & "3" & Space(30) & C & vbCrLf
txtOutput. Text = txtOutput. Text & "4" & Space(30) & D & vbCrLf
txtOutput. Text = txtOutput. Text & "5" & Space(30) & E & vbCrLf
txtOutput. Text = txtOutput. Text & "6" & Space(30) & F & vbCrLf
txtOutput. Text = txtOutput. Text & "7" & Space(30) & G & vbCrLf
txtOutput. Text = txtOutput. Text & "8" & Space(30) & H & vbCrLf

End Sub

Object

3 Student Record File ol =s
OSUSTECH OKITIPUPA
Select any of the codes to activate the activities of the State
K)yo S 1\ M
Osun State: 2
Ondo State:
Ogun State: 4
Lagos State: 5
Kwara State: 6
Other State (Abuja)i....ccesssssnnnns 7
0T =TT ) 11 =1 O ————— 8
Female: 0
\Male: ........................... 9 _/




Output Display State Code Number of Students e

35 3 3K oK K K K K K K K 3K K K 3K 3K K 3K K K K K K K 3K K K KKK KKK oF

—

The Total Number of Students in this process are : 4 -
Number of Male Students are : 1
Number of Female Student are : 3

A NOUhAWN
= = =]

A program that accepts integer value from right to left and prints it from left to right
Source Code
Private Sub Form_Activate()
Dim R, G, N, V As Integer
N = Val(InputBox("Supply any Five Integer Number", "Reverse Integer"))
G=N
Print "You Input "
Print G
V=0

Do While (G > 0)
R = Int(G Mod 10)
V =Int(V * 10) + R
G = Int(G / 10)

Loop
Print " the output is "
Print V
End Sub
Object Screen
Reverse Integer @ B LHEI@
You Input
Supply any Integer Number 1234
Cancel | | the output is
4321
[1234
A program that accepts positive integer as input and
finds the sum of the digits that make up the integer.

Source Code
Private Sub Form_Activate()
'Add up any Given Integer Number

Dim R, N, Sum, GV As Integer
Sum =0

N = Val(InputBox("Supply an Integer Number", "Integer"))
GV=N
Print "The Given Number is "
Print GV
Do While (GV <> 0)
R =GV Mod 10
Sum = Sum + R
GV=GV/10



Loop

Print
Print "The Sum of the Given Number is "
Print Sum

End Sub

Object Screen
Int ——
- | 5 Sum Given Number [~ |@ -
Supply an Integer Number The Given Number is

321
Cancel

The Sum of the Given Number is
[ -
[321] @

A Program to test for palindrome

Source Code

Dim A, B As String

Private Sub Command1_Click()

A = (Textl.Text)

B = StrReverse(A)

If (B=A) Then

Text2.Text=A & " "&"Gives" &" " & B & vbNewLine & "This is a Pallindrone"
Else

Text2.Text=A & " "&"Gives" &" " & B & vbNewLine & "This is not a Pallindrone"
End If

End Sub
Private Sub Command2_Click()
End
End Sub
5 Fomi =)o ==) S

PALLINDRONE
Enter word or Number

hannah Gives hannah

PALLINDRONE

enter word or Numbe:r QT

Gives edoyaB

™~ . This is a Pallindrone
This is not a Pallindrone

Program to find the range of a set of numbers, where range is defined as the difference between the
biggest and the smallest numbers in a set.

Source Code

Private Sub Form_Activate()

Dim Largest, Smallest, Range As Single

Dim Count, Num As Integer



Num = (InputBox("Enter the Number of Array to Input", "Largest and Smallest"))
Dim X(1000) As Single
'Input Value of an Array
For Count =1 To Num
X(Count) = (InputBox("Supply Value into Array Element " & Count, "Array Element"))
Next
'Output Value of an Array
For Count =1 To Num
Print X(Count)
Next
Largest = X(0)
For Count =1 To Num
If Largest < X(Count) Then
Largest = X(Count)
End If
Next
Smallest = X(0)
For Count =1 To Num
If Smallest > X(Count) Then
Smallest = X(Count)
End If
Next
Range = Largest - Smallest
Print
Print "The Range of Array Value is '
Print Range
End Sub
Object Screen

B Question17 =N R <"
76.9

98

2315.87

a9

12.9

0.87

The Range of Array Value is
2315.87

A program to determine the nth Fibonacci number.
Source Code
Private Sub Command1_Click()

If Textl.Text = Empty Then

MsgBox "Please Supply the Number of Fibonacci Required", vbCritical, "Fibonacci"

Exit Sub

End If
txtl.Text = Empty

A = Textl.Text

Sum =0

1=0

k=1

txtl.Text = txtl.Text & k & vbCrLf



Fori=2To A

Sum =j +k
txtl.Text = txtl.Text & Sum & vbNewLine
j=k
k = Sum
Next
End Sub
Object Screen
3 Fibonacci and Polynimial o= ==
No of Fibonacci Require: g

Output:

N =N ==
=w

»
Polynomial

Legendre Polynomial with formula P,=1, P1=x
Source Code
Private Sub Command2_Click()
Dim N, P, X As Single
If Textl.Text = Empty Then
MsgBox "Please Supply the Number of Fibonacci Required", vbCritical, "Fibonacci'
Exit Sub
End If
X = (Textl.Text)
N = (InputBox("Supply Value of N", "Polynomial"))

If N =0 Then
P=1
Elself N = 1 Then
P=X
Else
P=(2Q*N-D*((N-D/N))-((N-1)*(N-2)/N)
End If
txtl. Text=P
End Sub
Output Screen
& Fibonacci and Polynimial oo =
No of Fibonacci Require: 0

Output: 1

«
Generate Fibonacci



A program that creates a file of 15 real numbers
Source Code

Private Sub Form_Activate()

'Read a file of fiften Array Real Numbers

Dim A(15) As Single

Dim B(15) As Single

Dim N, Count, Kounter As Integer

Count=0
Kounter =0

(A)
ForN=1To 15

A(N) = (InputBox("Supply Value into the Array " & N, "Array File"))
txtfile. Text = txtfile.Text & A(N) & Space(2)
Next
(B)
'New Atrray to be created from The Above Array File
ForN=1To 15
txtA.Text = txtA.Text & A(N) & Space(2)
Next
'"The File of B(15) to be created from A(15)
ForN=1To 15
B(N) = A(N)
txtCreated. Text = txtCreated. Text & B(N) & Space(2)
Next
'Count The Number of Array Elents Greater Than 20 and Less Than 20
©
ForN=1To I5
If (A(N) > 20#) Then
Counter = Counter + 1
Else
Kounter = Kounter + 1
End If
Next
txtOutput. Text = txtOutput.Text & "The Number of values Greater Than 20 " & Counter & vbCrLf
txtOutput. Text = txtOutput.Text & "The Number of values Less Than 20 " & Kounter

End Sub

: N oz Object Screen
B3 Array Copy File =0l @ I

8 A .

arre  Array Files of Fiften Real Numbers I

12 1.2 34.5 54.6 21.1 4.9 6.7 8.9 89.4 65.9 23.1 20.1 12.3 : (=) -
£ 1] »
Arre Cancel | |-

Array B Created from A
1.2 34.5 54.6 21.1 4.9 6.7 8.9 89.4 65.9 23.1 20.1 12.3 | *

Arri

< Ll »

Array B Created from A

1.2 34.5 54.6 21.1 4.9 6.7 8.9 89.4 65.9 23.1 20.1 12.3 .

>

< Ll » i

Output

The Number of values Greater Than 20 8 -
The Number of values Less Than 20 7 -

4 .}




A program that merges two different linear arrays of values into a new stream
Source Program

Private Sub Form_Activate()
Dim P, R, D As Integer
Dim Swap, J As Integer
P = Val(InputBox("Enter Size of Array A", "Array A"))
R = Val(InputBox("Enter Size of Array B", "Array B"))
Dim A(1000), B(1000), C(1000 + 1000) As Integer
Label5.Caption = P
Label6.Caption = R
ForD=1ToP
A(D) = Val(InputBox("Enter Element into Array A", "Array A"))
txtA.Text = txtA.Text & A(D) & Space(2)
Next
ForD=1ToR
B(D) = Val(InputBox("Enter Element into Array B", "Array A"))
txtB.Text = txtB.Text & B(D) & Space(2)
Next
ForD=1ToP
C(D)=A(D)
Next
ForD=1ToR
C(P+D)=B(D)

Next
ForD=1ToP+R

txtC.Text = txtC.Text & C(D) & Space(2)
Next

'Code that rearrange the list of Array in descending order
ForD=1To(P+R)-1
ForJ=1To(P+R)-1
If (CJ)>CJ + 1)) Then
Swap = C(J)
Ch)y=CJ+1)
C(J +1)=Swap
End If
Next
Next
'"Print Ascending Order
ForD=1ToP+R
txtAsc. Text = txtAsc. Text & C(D) & Space(2)
Next



End Sub

Object Program
3 Array Elements (= OB X
Array ElementA 5

12 45 2 15 87 n
< »

Array ElementB 4
15867 i

< ¢

Merged Array Element A and B Formed Array C
12 452 1587 15 8 67 a7

< »

Arrange Merged Array C in Ascending Order

1258 12 15 45 67 87 1

< »

A Prime that print the table of prime Number
Source Code
Private Sub CmdPrime_Click()
Dim I, J, Num, Prime As Integer
Prime =1
Num = Val(txtUpper.Text)
For =2 To Num

ForJ=2Tol-1
If I Mod J =0 Then

Prime =0
Exit For
Else
Prime =1
End If
Next J

If Prime = 1 Then
txtoutput. Text = txtoutput. Text & I & Space(2)
End If
Next 1
End Sub
Object Program

B9 Prime Number

Enter the Upper Limit of Prime Number:

A program that converts decimal number to binary
Source Code



Private Sub CmdConvert Click()

Dim Num, A, B As Integer
Num = txtNum.Text
Do While (Num <> 0)
A =Num Mod 2
Num = (Num-A)/2

txtOutput. Text = txtOutput. Text & A

Loop
End Sub

Object Program

} Projectl - Microsoft Visual Basic [run]

il B Binary

Decimal Number

E=% HoR =)

10

Binary Output

0101

Redo Convert Decimal

B Binary =3 EoR

Decimal Number
23

Binary Output
11101

Redo Convert Degi :
B Binary

3 Binary =

imal
Decimal Number L EEnE LIS

=1 EoR ™

‘5 ’2345
Binary Output EIE Qg
‘101 ’100101001001
. |meertm_‘c,maI
Redo | i Convert Decimal : H

A program to compute the exponential of e* of a number

Source Code

Private Sub cmdExp Click()
Dim sum, term, x As Single
Dim i As Integer

x = txtX. Text

sum = 1

term = x

i=1

Do While (term >= 0.001)
sum = sum + term

1=1+1
term = (term * x) / i
Lo op 3 Exponential (E=n |
Iblx.Caption = x Value of X
txtsum.Text = sum |1
txti. Text =i The Exponential Value sum of
End Sub 1 is
] 2.718056

Object Program

The Number of Iteration is

7

Exponential




A program to compute the computations of iterations between successive approximations becomes less
than 0.001.
Source Program
Private Sub CmdDiff Click()
Dim Sum, Term1, Term2, Num As Single
Num = 4#
Dim count As Integer
count = 1
Terml = (2# * 2#) / (1 * 3)
Term2 = (Num * Num) / (Num - 1) * (Num + 1))
Do While ((Term1 - Term2) >=0.001)
Sum = Sum + Term?2
Term1 = Term?2
count = count + 1
Num = Num + 2#
Term2 = (Num * Num) / (Num - 1) * (Num + 1))
Loop
txtSum.Text = Sum
txtlte. Text = count
End Sub

Object Program

3 Answer 26 o[- |@

Sum of terms is:

‘7.137255

Number of Iteration:
‘8

| Compute |

A program to reduce fraction to irreducible form, adding 2 fractions and multiplying 2 fractions.
Source Code
Public Sub Irreduciblefra(N As Integer, D As Integer)
Dim Divisor As Integer
Divisor =2
N = Val(InputBox("Enter Value of Numerator ", "Numerator"))
D = Val(InputBox("Enter Value of Denumerator ", "Denumerator"))
While (N Mod 2) = 0) And ((D Mod 2) = 0))
N=N/2



D=D/2
out=N&"/"&D
MsgBox out
Wend
End Sub
Private Sub Command1_Click()
Dim A As Integer
Dim B As Integer
'a = txtA.Text
'b = txtB.Text
Irreduciblefra A, B
End Sub

Private Sub Command2_Click()

Dim N1, D1, N2, D2 As Integer

Dim Divisor As Integer

Dim A, B As Integer
N1 = Val(InputBox("Enter Value of N1 ", "N1"))
D1 = Val(InputBox("Enter Value of D1 ", "D1"))
N2 = Val(InputBox("Enter Value of N2 ", "N2"))
D2 = Val(InputBox("Enter Value of D2 ", "D2"))

Divisor =2

B=DI * D2
A=((N1*B)/DI1)+((N2 *B)/D2))
Do While ((A Mod 2) =0) And ((B Mod 2) = 0)
A=A/2
B=B/2
'MsgBox A & "/" & B
"Wend
Loop
MsgBox A & "/" & B
End Sub

Private Sub Command3_Click()

Dim N1, D1, N2, D2 As Integer

Dim Divisor As Integer

Dim A, B As Integer
N1 = Val(InputBox("Enter Value of N1 ", "N1"))
D1 = Val(InputBox("Enter Value of D1 ", "D1"))
N2 = Val(InputBox("Enter Value of N2 ", "N2"))
D2 = Val(InputBox("Enter Value of D2 ", "D2"))

Divisor =2

A=NI*N2

B=DI1*D2
Do g Fraction oo
[ Fraction Menu \

Irreducible ;
Fraction Add Fraction
End Sub Multiply
. Fraction
Object

While ((A Mod 2) = 0) And (B Mod 2) = 0)

1 A=A/2

r B=B/2

. 'MsgBox A & "/" & B
- 'Wend

. Loop

. MsgBox A & "/" & B

O U O O

Screen



Enter Value of Numerator




