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Programming in Code

READ THE PROBLEM

DEFINE THE PROBLEM

DEVELOP ALGORITHM IN FLOWCHART

"CODE" INSTRUCTIONS FOR A CALCULATOR

TASK 1.1 (example)

Solve the equation
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Step 1

· Recognise reciprocals

· Work out reciprocals 1/6 and 1/3

· Add reciprocals

· Get reciprocal

Step 2

see flowchart

Step 3

THE CODE (INSTRUCTIONS)
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Step 4

TEST (AND DEBUG)

Press buttons on calculator....do you get answer "2"

Step 5

DOCUMENT

"The solution to  
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  can be worked out on a calculator by pressing the following keys."

Task 1.1 Flowchart
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END


TASK 1.2 (exercise)

Solve the equation


[image: image5.wmf]1

1

6

1

3

1

2

R

=

+

+


Step 1

Step 2

see flowchart

Step 3

Step 4

Step 5

Task 1.2 Flowchart
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TASK 1.3 (exercise)

Solve the equation for R
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 when given values R1, R2, R3 

Step 1

Recognise that values need to be entered.

Step 2

see flowchart

Step 3

Step 4

Test with values 6, 3 and 2.

Step 5

Task 1.3 Flowchart
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TASK 1.4 (exercise)

Solve the equation for R
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 when given values R1, R2, R3,R4
Step 1

Recognise that values need to be entered.

Recognise that some processes are repeated.

Step 2

see flowchart

Step 3

Step 4

Step 5

Task 1.4 Flowchart
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TASK 1.5(exercise)

Solve the equation for R
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 when given values R1, R2, R3,R4.....RN
Step 1

Recognise that the number of values must be entered

Recognise that values need to be entered.

Recognise that some processes are repeated.

Step 2

see flowchart

Step 3

Step 4

Step 5

Task 1.5 Flowchart
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Modify this flowchart to include a test for a zero entry.

A zero entry can be used to end the program.

Modify the flowchart so that the algorithm automatically counts the number of values.

Simple Pascal Programs

These Pascal programs relate to Task 1.1

PROGRAM TASK_1 ;

CONST


R1=6.0;


R2=3.0;

VAR


S,S1,S2,R:real;

BEGIN


S1:=1/R1;


S2:=1/R2;


S:=S1+S2;


R:=1/ST;


Writeln(R:3);

END.

This is not the only program that will do the task.

PROGRAM TASK_1a;

CONST


R1=6.0;


R2=3.0;

VAR


R:real;

BEGIN


R:=1/(1/R1+1/R2);


Writeln(R:3);

END.

Exercise 1.6

Write a Pascal Program for Task 1.2. It is to be handwritten on A4 paper.

Formatting output

Interactive

Strings

Example 2.1


All programs "declare variables"; in this the variables are REAL (not integers or Boolean ..true or false). The last END must have a fullstop. Note the equals sign := and the multiplication *.  Write(Apples) and Writeln(Apples) give the answer but writeln goes to the next line after it has written the answer.


Type in the following program

PROGRAM Multiplication;

VAR


Apples, Pears, Bananas:real;

BEGIN


Pears:=0.002;


Bananas:=4700;


Apples:=Pears*Bananas;


Writeln(Apples)

END.

The output produced by the program is

9.4000000000E+00

Example 2.2


Words can be printed as well as number in the answer using apostrophes ' in writeln statements.

PROGRAM Multiplication;

VAR


Apples, Pears, Bananas:real;

BEGIN


Writeln('This program will multiply two numbers together');


Pears:=0.002;


Bananas:=4700;


Writeln('The first number is ',Pears);


Writeln('The second number is ',Bananas);


Apples:=Pears*Bananas;


Writeln;


Writeln('The product is ',Apples)

END.

Example 2.3


This example shows how to "SPACE OUT" your answers across the screen.  Modify example 2 and include these extra lines


Clrscr;


Writeln;


Writeln;


Writeln;


Writeln(' FIRST No':20,'SECOND No':20,'PRODUCT':20);


Writeln('--------':20,'---------':20,'-------':20);

Example 2.4


We start to "FORMAT" the output so that it is readable


eg Apples:20 means that it takes up 20 spaces

PROGRAM Multiplication;

VAR


Apples, Pears, Bananas:real;

BEGIN


Clrscr;


Writeln;


Writeln;


Writeln;


Writeln(' FIRST No':20,'SECOND No':20,'PRODUCT':20);


Writeln('--------':20,'---------':20,'-------':20);


Pears:=0.0015;


Bananas:=1000;


Apples:=Pears*Bananas;


Writeln(Pears:20,Bananas:20,Apples:20)

END.

OUTPUT is .....

Example 2.5


A further "FORMAT" is



Pears:20:4 where 4 gives the number of decimal places to show

Modify the program with this :4.

OUTPUT is......

Example 2.6


This is an example of an "interactive" program. The program stops; asks you a question and waits for an answer.

PROGRAM Multiplication;

VAR


Apples, Pears, Bananas:real;

BEGIN


Clrscr;


Writeln('This program calculates the product of the two numbers entered');


Writeln('Enter the first number');


Readln(Pears);


Writeln('Enter the second number');


Readln(Bananas);


Writeln;


Writeln(' FIRST No':20,'SECOND No':20,'PRODUCT':20);


Writeln('--------':20,'---------':20,'-------':20);


Apples:=Pears*Bananas;


Writeln(Pears:20,Bananas:20,Apples:20)

END.

Exercise 2.7

Write a program for Task 1.3. It is to be handwritten on A4 paper.

Make your programs user friendly

Example 2.8

PROGRAM TestAverage;

VAR


StudentName : STRING[30];


CourseName : STRING[30];


Score1, Score2, Score3, Score4, Average: real;

BEGIN


Clrscr;


Writeln('This program will calculate the average of four')


Writeln('test scores that you emter.');


Writeln;


Writeln;


Writeln;


Write('Enter the student name: Name= ');


Readln(StudentName);


Writeln;


Write('Enter the course name: Course= ');


Writeln;


Write('Enter the first test score: Test #1 = ');


Readln(Score1);


Writeln;


Write('Enter the second test score: Test #2 = ');


Readln(Score2);


Writeln;


Write('Enter the third test score: Test #3 = ');


Readln(Score3);


Writeln;


Write ('Enter the fourth test score: Test #4 = ');


Readln(Score4);


Average:=(Score1+Score2+Score3+Score4)/4;


Writeln;


Writeln;


Writeln;


Writeln ('Student Name:  ',StudentName);


Writeln;


Writeln('Course:  ',CourseName);


Writeln;


Writeln('Test #1':10,'Test #2':10;'Test #3':10,'Test #4':10,'Average':10);


Writeln('-------':10,'-------':10,'-------':10,'-------':10,'-------':10,);


Writeln;


Writeln(Score1:10:2,Score2:10:2,Score3:10:2,Score4:10:2,Average:10:2);

END.                                                                                                                                                  

Conditional Statements

There are many wasys of asking a question in a program. The reason for asking a question could be to save doing unnecessary calculations or to check that the user is no entering DUMB data.

Example 3.1


This uses an IF...THEN...ELSE statement. If you enter a number between 4.5 and 5.5 the output is "ACCEPTABLE" otherwise it is "UNACCEPTABLE"

PROGRAM TestNumber;

VAR


Number:real;

BEGIN


Clrscr;


Write('Enter the number: N= ');


Read (Number);


Writeln;


Writeln;


IF Number >=4.5 THEN



IF Number <=5.5 THEN




Writeln('ACCEPTABLE')



ELSE




Writeln('UNACCEPTABLE')


ELSE



Writeln('UNACCEPTABLE')

END.

Example 3.2


This uses a CASE...ELSE which is useful if there are more than two answers to a question. Note that there are two END statements.

PROGRAM Colour:

VAR


Entry:integer;

BEGIN


Clrscr;


Writeln('Enter a number 1,2,3 or 4 and a colour name is displayed');


Read(Entry);


CASE Entry OF



1: Writeln('Brown');



2: Writeln ('Red');



3: Writeln('Orange');



4:Writeln('Yellow');


ELSE



Writeln('This is an invalid entry');


END

END.

Looping Operations

A looping operation is a way to get the computer to do the same job over and over again.

Example 3.3

This is a WHILE/DO LOOP. note how TESTSCORE and COUNT are set to zero at the beginning. The WRITE statement in the loop to tell you what the COUNT is each time.

PROGRAM Test_Average;

VAR


Number, Count: integer;


TestScore, Sum, Average:real;

BEGIN


Clrscr;


Writeln('This program will work out the average of any number');


Writeln('of test scores');


Writeln;


Writeln;


Write('Enter the number of scores you wish to average: Number= ');


Readln(Number);


Writeln;


Writeln;


TestScore:=0;


Count:=0;


WHILE Count < Number DO



BEGIN




Count:=Count+1;




Write('Enter test score #',Count,': ');




Readln(TestScore);




Sum:=Sum+TestScore



END; {while}


Average:=Sum/Number;


Writeln;


Writeln;


Writeln('The average of ',Number,'scores is ',Average:5:2)

END.

Exercise 3.4

Write a Pascal program. It should be handwritten on A4 paper.

You can use a WHILE/DO LOOP to work out reciprocal equation.

S:=S+1/R

This refers to Tasks 1.3,1.4, 1.5

Example 3.5


This is a REPEAT/UNTIL LOOP. Note how COUNT is set to 0.  This program works out the sum of numbers entered.

PROGRAM SUM;

VAR


Number, Count:integer;


RT,R1,R:real;

BEGIN


Clrscr;


Writeln('This program will work out the sum of numbers entered');


Writeln;


Writeln;


Write('Enter the number of numbers to be added: Number = ';


Readln(Number);


Writeln;


Count:=0;


REPEAT




Count:=Count+1;



Write('Enter number #',Count,' = ');



Read(R);



IF Count=1 THEN




RT:=R



ELSE




RT:=RT+R


UNTIL Count = Number;


Write ('The total sum is RT);

END.

Example 3.6


This is a FOR/DO LOOP. Note how TestScore is set to zero.

PROGRAM Test_Average;

VAR


Number, Count:integer;


TestScore,Sum,Average:real;

BEGIN


Clrscr;


Writeln('This program will work out the average of test scores');


Writeln;


Writeln;


Write('Enter the number of scores you wish to average: Number = ');


Readln(Number);


Writeln;


Writeln;


TestScore:=0;


FOR Count:=1 TO Number DO



BEGIN




Write('Enter test score #',Count,': ';




Readln(TestScore);




Sum:=Sum+TestScore



END; {for loop}


Average:=Sum/Number;


Writeln;


Writeln;


Writeln('The average of ',Number,' scores is ',Average:5:2)

END.

Functions

Example 4.1


This program has three functions that are called from the main program.

PROGRAM Solve;

VAR


A,P,B:real;


Answer:char;

FUNCTION Apples(Pears,Bananas:real):real;


BEGIN



Apples:=Pears*Bananas


END;

FUNCTION Pears(Apples,Bananas:real):real;


BEGIN



Pears:=Apples/Bananas


END;

FUNCTION Bananas(Apples,Pears:real):real;


BEGIN



Bananas:=Apples/Pears


END;

BEGIN {main program}


Clrscr;


Writeln('This program will solve for A,P or B for the equation A=PxB');


Writeln;


Write('Do you wish to solve for A, P or B? Enter one of these letters.');


Readln(Answer);


Writeln;

CASE Answer OF


'A','a':
BEGIN




Write('Enter value of P');




Readln(P);




Write('Enter value of B');




Readln(B);




Writeln;




Writeln('A= ',Apples(P,B):5:2);



END;


'P','p':
BEGIN




Write('Enter value of A');




Readln(A);




Write('Enter value of B');




Readln(B);




Writeln;




Writeln('P= ',Pears(A,B):5:2);



END;


'B','b':
BEGIN




Write('Enter value of A');




Readln(A);




Write('Enter value of P');




Readln(P);




Writeln;




Writeln('A= ',Apples(P,B):5:2);



END;


END

END.

PROCEDURE

Example 5.1


Here is an example of a procedure. It draws boxes on the screen using a GotoXY statement. The screen has XY co-ordinates numbered 1,1 in the top left hand corner and 80,23 in the bottom right hand corner.

PROGRAM Box;

VAR


I:integer;

PROCEDURE DrawBox(X1,Y1,X2,Y2:integer);


VAR I:integer;


BEGIN



GotoXY(X1,Y1);



FOR I:=X1 to X2 DO Write ('-');



FOR I:=Y1+1 to Y2 DO



BEGIN




GotoXY(X1,I); Write('!');




GotoXY(X2,,I); Write('!');



END;



GotoXY(X1,Y2);



FOR I:=X1 to X2 DO Write('-');


END; { of procedure }

BEGIN


Clrscr;


FOR I:=1 to 5 DO DrawBox(I*4,I*2,10*I,4*I);


DrawBox(1,1,80,23);

END.

So that you can work out what is going on here, remove the line


FOR I:= 1 to 5 DO DrawBox(I*4,I*2,10*I,4*I);


[image: image13.wmf]
and run the program again.


DrawBox(4,2,10,4);


DrawBox(8,4,20,8);


DrawBox(16,8,40,16);


DrawBox(20,10,50,20)

Exercise 5.2

Use the Procedure to draw three concentric boxes in the centre of the

 screen 

One Dimensional Array

This program uses PROCEDURES to GET and GIVE information. A FUNCTION is used to calculate and return a value to the main program. The main program is very short.

Example 6.1

PROGRAM Test_Average;

CONST


Max=25;

TYPE


Scores=ARRAY[1..Max] OF real;

VAR


Score:Scores;


Number:integer;


Avg:real;

{**********************************************************

This procedure will get the test scores.

***********************************************************}

PROCEDURE Get_Scores (VAR Score:Scores);

VAR


I:integer;

BEGIN


Write('How many scores do you want to average? Number=');


Readln(Number);


Writeln;


Writeln;


Writeln('Enter each score, and press ENTER after each entry.');


Writeln;


Writeln;


FOR I:=1 TO Number DO



Readln (trm. Score[I])

END;

{***********************************************************

This function will calculate the average of the test scores.

***********************************************************}

FUNCTION Average (Score:Scores) : real;

VAR


J:integer;


Total:real;

BEGIN


Total:=0;


FOR J:=1 TO Number DO



Total:=Total+Score[J];


Average:=Total/Number

END;

{******************************************************************

This procedure will display the results.

******************************************************************}

PROCEDURE Display_Results(Score:Scores);

VAR


K:integer;

BEGIN


Clrscr;


Writeln ('Test Scores');


Writeln;


FOR K:=1 TO Number DO



Writeln(Score[K]:5:2);


Writeln;


Writeln('Average');


Writeln(Avg:5:2)

END;

BEGIN


Clrscr;


Writeln('This program will average any number of test scores.');


Writeln;


Get_Scores(Score);


Avg:=Average(Score);


Display_Results(Score)

END.

3x3 ARRAYS 


This program fills a 3x3 array with integers entered by the user. It then displays the 3x3 square by M[Row,Col] and number.


Enter the program and run it. Enter the number 1...9 in order so that the display looks like







123







456







789

Example 7.1

PROGRAM
Fill_Square;

TYPE


Magic_Square=ARRAY[1..3,1..3] OF integer;

VAR


Mnum: Magic_Square;

PROCEDURE Fill (VAR M : Magic_Square);

VAR


Row, Col:integer;

BEGIN


FOR Col:=1 TO 3 DO



BEGIN




Writeln;




Write('Enter the Magic Square numbers');




Writeln(' for column',Col,':');




FOR Row:=1 TO 3 DO





BEGIN






Write('                                 and row',Row,':');






Readln(trm,M[Row,Col]);





END




END;


Writeln;


Writeln;


Writeln('     M[1,1]     M[1,2]     M[1,3]          ',M[1,1],M[1,2],M[1,3]);


Writeln('     M[2,1]     M[2,2]     M[2,3]          ',M[2,1],M[2,2],M[2,3]);


Writeln('     M[3,1]     M[3,2]     M[3,3]          ',M[3,1],M[3,2],M[3,3]);

END;

BEGIN {main program]


Fill (Mnum);

END.

Exercise 7.2

Modify this program so that the array is 5x2 and the display looks like






01234






56789

GotoXY Statement

DISPLAY MAGIC SQUARE

This program fills a 3x3 array using a PROCEDURE  Fill. A 3x3 box is drawn up on the screen using PROCEDURE DrawBox (a modifoed version of the previous program). Numbers are drawn on the screen using X's with PROCEDURES DrawZero, DrawOne and DrawTwo.

The main program uses a CASE statement to call each procedure and put the number in the correct spot on the screen.

Example 8.1

PROGRAM Magic_Square;

TYPE


Magic_Square=ARRAY[1..3,1..3] OF integer;

VAR


I,Row,Col,X,Y:integer;


M:Magic_Square;

PROCEDURE Fill(VAR M:Magic_Square);


BEGIN



M[1,1]:=0;



M[1,2]:=1;



M[1,3]:=2;



M[2,1]:=0;



M[2,2]:=12;



M[2,3]:=2;



M[3,1]:=0;



M[3,2]:=1;



M[3,3]:=2;


END;

PROCEDURE DrawZero(X1,Y1:integer);


BEGIN



GotoXY(X1,Y1);



Write('XXXXX');



GotoXY(X1,Y1+1);



Write('X   X');



GotoXY(X1,Y1+2);



Write('X   X');



GotoXY(X1,Y1+3);



Write('X   X');



GotoXY(X1,Y1+4);



Write('XXXXX');


END;

PROCEDURE  DrawOne(X1,Y1:integer);


VAR I:integer;


BEGIN



FOR I:=0 TO 4 DO



BEGIN




GotoXY(X1+4,Y1+I);




Write('X');



END;


END;

PROCEDURE DrawTwo(X1,Y1:integer);


BEGIN



GotoXY(X1,Y1);



Write('XXXXX');



GotoXY(X1,Y1+1);



Write('    X');



GotoXY(X1,Y1+2);



Write('XXXXX');



GotoXY(X1,Y1+3);



Write('X    ');



GotoXY(X1,Y1+4);



Write('XXXXX');


END;

PROCEDURE DrawBox(X1,Y1,X2,Y2:integer);


VAR I:integer;


BEGIN



GotoXY(X1,Y1);



FOR I:=X1 TO X2 DO Write('-');



FOR I:=Y1+1 TO Y2 DO



BEGIN




GotoXY(X1,I); Write(':');




GotoXY(X2,I);Write(':');



END;



GotoXY(X1,Y2);



FOR I:=X1 TO X2 DO Write('-');



END;


BEGIN {main program}



Fill(M);



Clrscr;



DrawBox(1,1,79,22);



DrawBox(27,1,53,22);



DrawBox(1,8,79,15);



FOR Col:=1 TO 3 DO




BEGIN





FOR Row:=1 TO 3 DO






BEGIN







X:=26*Row-6;







Y:=7*Col-4;







CASE M[Row,Col] OF








0 : DrawZero(X,Y);








1 :  DrawOne(X,Y);








2 : DrawTwo(X,Y);








12: BEGIN









DrawOne(X-7,Y);









DrawTwo(X,Y);








      END; {compound CASE 12}







END;{CASE}






END;{row}





END;{column}




GotoXY(1,23);


END.{main program}

Exercise 8.2

Write PROCEDURE statements for DrawThree, DrawFour, DrawFive, DrawSix, DrawSeven, DrawEight and DrawNine. Include these PROCEDURE statements in this program.

Change the values in the array M[Row,Col] to any single integer values and demonstrate that your program can display the square.

Arithmetic with Array Variables

This program has filled a 3x3 square with numbers. It then checks to see if this square is magic.




Example 9.1

PROGRAM Check_Magic;

TYPE


Magic_Square=ARRAY[1..3,1..3] OF Integer;

VAR


M: Magic_Square;

PROCEDURE Check (VAR M:Magic_Square);

VAR


A1,A2,A3,A4,A5,A6,A7,A8:Integer;

BEGIN


A1:=M[1,1]+M[1,2]+M[1,3];


A2:=M[2,1]+M[2,2]+M[2,3];


A3:=M[3,1]+M[3,2]+M[3,3];


A4:=M[1,1]+M[2,1]+M[3,1];


A5:=M[1,2]+M[2,2]+M[3,2];


A6:=M[1,3]+M[2,3]+M[3,3];


A7:=M[1,1]+M[2,2]]+M[3,3];


A8:=M[1,3]+M[2,2]+M[3,1];


IF A1=A2 THEN



IF A1=A3 THEN




IF A1=A4 THEN





IF A1=A6 THEN






IF A1=A7 THEN







IF A1=A8 THEN








Writeln ('This is a magic square')







ELSE








Writeln ('Bombed')






ELSE







Writeln ('Bombed')







ELSE








Writeln ('Bombed')





ELSE






Writeln ('Bombed')




ELSE





Writeln ('Bombed')



ELSE




Writeln ('Bombed')


ELSE



Writeln ('Bombed')

END;

BEGIN {main program}


M[1,1]:=8;


M[1,2]:=1;


M[1,3]:=6;


M[2,1]:=3;


M[2,2]:=5;


M[2,3]:=7;


M[3,1]:=4;


M[3,2]:=9;


M[3,3]:=2;


Check(M);

END.

Exercise 9.2

There is a pattern that will always give us a magic square:-
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ie 
M[1,1]:=a-x


M[1,2]:=a+x-y etc

Check that this pattern works by writing a PROCEDURE to fill the array after the main program asks the operator for integer values a,x and y.

The magic square should be displayed on the screen after the CHECK procedure.

Sam Lloyd's Puzzle

Sam Lloyd was a puzzlist from USA. He was born in 1841 and died in 1911. He published puzzles in magazines around the turn of the century. You can solve 'How can you score exactly fifty points?' by writing a program.

Exercise 10.1

Write a program to solve the puzzle

Store the 10 numbers in an array

The computer must check

· Does any single number equal 50?

· Does the addition of any two numbers equal 50 (there are at least 45 additions)

· Does the addition of any three number equal 50?(there could be at least 120 additions)

There is only one answer

[image: image16.jpg]MATHEMATICAL PUZZLES OF SAM LOYD

How can you score exactly fifty points?

A FRIEND and I were taking in the side shows at Coney
Island the other day when we came to what the man told us
was the squarest game on the beach. There were ten little dum-
mies which you were to knock over with baseballs. The man
said: “Take as many throws as you like at a cent apiece and
stand as close as you please. Add up the numbers on all the
men that you knock down and when the sum amounts to
exactly 50, neither more nor less, you get a genuine 25¢ Maggie
Cline cigar with a gold band around it.”

Our money gave out before we learned how to win, and we
noticed that lots of people didn’t smoke any more Maggie
Clines than we did. Can you show how we might have made
exactly 50 points?




Easter Algorithm

                To explain what the algorithm does, we will calculate the date for 1992.

                There are 10 divisions that need to be done. 
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Easter Sunday is the Pth day of the Nth month for Year

19th  April  1992                 Check it! 

Here is a summary of the ten equations
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Check that the years 1818 and 2285 give Easter Sunday as 22nd March

 and 1886, 1943 and 2038 give Easter Sunday as 25th April

Exercise 11.1

Write a Pascal program that will do these ten calculations

MOD and DIV are special functions that you will need

Eg

A:=Y MOD 19;

B:=Y DIV 100;

Developing Software Solutions

The Problem


Determine the date of Easter Sunday for any year.

Define the problem


1.
What is Easter?


2.
Why is it different from one year to the next?


3.
When was the earliest Easter?


4.
How many calendars are there?


5.
Which calendar do we use?


6.
What format is the input, Year, and why?


7.
What format is the output and why?


8.
Investigate Easter calculations on the net or in the library.


9.
Is Easter on the same date worldwide?

Planning


1. We are allowing five(5) periods to complete this project. Draw a Gantt Chart.


2.
Write comments about the algorithms you have studied.


3.
Design an input and output screen.


4.
Are there any calculations or processes that will be repeated.


5.
Design test data and predict output.


6.
Do some hand calcs to check the algorithm.


7.
Use the Pascal coding exercise to write main program.


8.
Draw flowchart diagram of your algorithm.

Building


1.
Code your program in Pascal.


2.
Input test data to check your program.


3.
Document your program within the code.


4.
Write a short tutorial for a user so that they will be able to use your program.


5.
Provide test data and output results in documentation.


6.
Create a data dictionary.

Checking


1.
Test solution using test data.


2.
Evaluate the completed solutions.

Modifying


1.
Does the solution meet all the specifications? Can it be improved? How?

Social and Ethical Issues

Assess your solution considering


1.
Ease of use


2.
Gender Bias


3.
Assessibility of technical language


4.
Copyright


5.
Ergonomics

Checklist

	1.1
	Demonstrate that you can get correct answer
	(

	1.2
	Complete pages 4&5 in booklet
	(

	1.3
	Complete pages 6&7 in booklet
	(

	1.4
	Complete pages 8&9 in booklet
	(

	1.5
	Complete pages 10&11 in booklet
	(

	1.6
	Submit handwritten program on A4
	(

	
	
	

	2.1
	Demonstrate program
	(

	2.2
	Demonstrate program
	(

	2.3
	Demonstrate program
	(

	2.4
	Demonstrate program
	(

	2.5
	Demonstrate program
	(

	2.6
	Demonstrate program
	(

	2.7
	Submit handwritten program on A4
	(

	2.8
	Demonstrate program
	(

	
	
	

	3.1
	Demonstrate program
	(

	3.2
	Demonstrate program
	(

	3.3
	Demonstrate program
	(

	3.4
	Submit handwritten program on A4
	(

	3.5
	Demonstrate program
	(

	3.6
	Demonstrate program
	(

	
	
	

	4.1
	Demonstrate program
	(

	
	
	

	5.1
	Demonstrate program
	(

	5.2
	Demonstrate program
	(

	
	
	

	6.2
	Demonstrate program
	(

	
	
	

	7.1
	Demonstrate program
	(

	7.2
	Demonstrate program
	(

	
	
	

	8.1
	Demonstrate program
	(

	8.2
	Demonstrate program
	(

	
	
	

	9.1
	Demonstrate program
	(

	9.2
	Demonstrate program
	(

	
	
	

	10.1
	Submit handwritten program on A4
	(

	
	
	

	11.1
	Submit handwritten program on A4
	(

	
	
	

	12
	Answer 'Define the problem' questions 1-9
	(


Checklist for ……………………………………………………………………………………..

	1.1
	Demonstrate that you can get correct answer
	(

	1.2
	Complete pages 4&5 in booklet
	(

	1.3
	Complete pages 6&7 in booklet
	(

	1.4
	Complete pages 8&9 in booklet
	(

	1.5
	Complete pages 10&11 in booklet
	(

	1.6
	Submit handwritten program on A4
	(

	
	
	

	2.1
	Demonstrate program
	(

	2.2
	Demonstrate program
	(

	2.3
	Demonstrate program
	(

	2.4
	Demonstrate program
	(

	2.5
	Demonstrate program
	(

	2.6
	Demonstrate program
	(

	2.7
	Submit handwritten program on A4
	(

	2.8
	Demonstrate program
	(

	
	
	

	3.1
	Demonstrate program
	(

	3.2
	Demonstrate program
	(

	3.3
	Demonstrate program
	(

	3.4
	Submit handwritten program on A4
	(

	3.5
	Demonstrate program
	(

	3.6
	Demonstrate program
	(

	
	
	

	4.1
	Demonstrate program
	(

	
	
	

	5.1
	Demonstrate program
	(

	5.2
	Demonstrate program
	(

	
	
	

	6.2
	Demonstrate program
	(

	
	
	

	7.1
	Demonstrate program
	(

	7.2
	Demonstrate program
	(

	
	
	

	8.1
	Demonstrate program
	(

	8.2
	Demonstrate program
	(

	
	
	

	9.1
	Demonstrate program
	(

	9.2
	Demonstrate program
	(

	
	
	

	10.1
	Submit handwritten program on A4
	(

	
	
	

	11.1
	Submit handwritten program on A4
	(

	
	
	

	12
	Answer 'Define the problem' questions 1-9
	(
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