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Introduction  

What is a program? 
A program 程式 is a collection of instructions 指令 that performs a specific task when executed

執行 by a computer. 

A program is like a recipe. It contains a list of ingredients (called variables 變量) and a list of 

directions (called statements 語句) that tell the computer what to do with the variables. The 

variables can represent numeric data 數值, text 文字, etc. 

Computers cannot work without programs. Nowadays most electrical appliances have processors 

to run programs which make the electoral appliances have more functions. 

A program can be written by a programming language 程式語言. In this course, the programming 

language we use is Pascal. 

However, beginners may find program flowcharts 程式流程圖 easier to understand than Pascal 

programs. Therefore, we will also use RAPTOR, which is a flowchart-based programming 

environment. 

You can also work at home! 在家也可做功課！ 
Download ‘Free Pascal’ and ‘RAPTOR’ at home. 

• Free Pascal: http://www.freepascal.org/ 

• RAPTOR: http://raptor.martincarlisle.com/ 

Useful tips on using Free Pascal 

Window manipulation 

  

Click here to 

close window Click here to 

maximise window 

Drag here to 

resize window The cursor is at: 

Row 2, Column 10 

這顆星表示你還未

儲存好你的檔案！ 

http://www.freepascal.org/
http://raptor.martincarlisle.com/
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The working directory 你在什麼資料夾中工作呢？ 
When you start Free Pascal, the first thing you should do is changing the directory: 

開啟 Free Pascal 後，你應該立刻轉換資料夾︰ 

 

The cursor and the ‘Insert’ key 

Important commands in Free Pascal 

File commands (File Menu) 

• Change directory 轉換資料夾 

• New file 

• Save file F2 

• Open an existing file F3 

Useful when running a program 

• Run Ctrl+F9 

• User screen Alt+F5 

Useful when testing 測試 and debugging 除錯 

• Watches (Debug Menu) 

• Trace into F7 

• Go to cursor F4 

• Output (Debug Menu) 

  

You should 

change this 

to your 

working 

directory! 

Press 

Insert key 

to toggle 

Type ‘e’ 
Overwrite 

Mode 
Type ‘e’ 

Insert 

Mode 
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Useful tips on using RAPTOR 

User interface of RAPTOR 

Useful tools on the toolbar 

 – Execution to completion 執行至程式完結 

 – Pause 暫停 

 – Stop and reset to beginning 停止（下次執行時會從頭開始） 

 – Step to next symbol 逐個符號執行 

 – This slider adjusts the speed of execution 調校執行速度 

  

Master Console is a separate 

window for displaying output. 

Watch window 

displays the 

values stored in 

variables. 
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Input-Process-Output: Structure of a simple program 
Most programs operate in an Input-Process-Output (IPO) manner: 

• Input 輸入 – A program reads data from user. 

• Process 處理 – The program processes the input data. 

• Output 輸出 – The program displays the processed results. 

Match the RAPTOR symbols and the Pascal statements 

You are going to write programs in RAPTOR and Pascal in the coming task. The following table 

may help you. 

RAPTOR 

Symbol 
Example Enter this way Pascal statement 

Input 

 

 

write('Side A = '); 

readln(A); 

Assignment

賦值 
 

 

C := sqrt(A*A+B*B); 

Output 

 
 

… 

 

writeln('Side C = ', 

C:8:2); 
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  Exercise Familiarise yourself with RAPTOR and Free Pascal 
 

Consider the following program, Demo1. The RAPTOR version and the Pascal version perform 

the same task. 

(1) Draw lines in the above diagram to match the five parts of both versions. 

(2) Write the program in RAPTOR. Enter at least three sets of values for A and B and observe 

their outputs on the Master Console. 為 A及 B輸入至少三組的數值，並檢觀察其輸出。

What is the purpose 目的 of this program? (Hint: sqrt(x) means the square root of x.) 

Value of A Value of B Output 

   

   

   

The purpose of this program is: 這程式的目的是︰ 

  

RAPTOR 

program Demo1; 

uses crt; 

var 

  A, B: integer; 

  C: real; 

begin 

  write('Side A = '); 

  readln(A); 

 

  write('Side B = '); 

  readln(B); 

 

  C := sqrt(A*A+B*B); 

 

  writeln('Side C = ', C:8:2); 

end. 

Pascal 

Start of 

program 

End of 

program 

Input data 

Process 

Output 

result 

A 

B C 
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(3) Write the program in Pascal and enter appropriate values for A and B. Write down the output. 

(Hint: Go to the user screen to see the output. The output starts after the statement 

‘Running …’) 

 

 

 

 

(4) In the Pascal version, find out the difference between write and writeln by changing 

write to writeln and vice versa. 

 

 

 

 

 

 

(5) In the Pascal version, find out the meanings of the numbers after the colons 冒號  in 

writeln('Side C = ', C:8:2) by changing these numbers. 

 

不要只對着圖製作程式，最重要是明白每個 RAPTOR 

符號及每句 Pascal 語句的意思，以及整個程式的邏輯。 
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Making mistakes is common in programming … 

If your program contains syntax errors 語法錯誤, your program cannot be compiled 編譯 and 

hence cannot be executed. The following windows are seen when you try to run the program. 

During program testing 程式測試, you may want to trace into the program (i.e. run the program 

step by step by pressing F7 repeatedly instead of pressing Ctrl+ F9) and open the following 

windows to check the logic of the program. 

不要害怕在寫程式時出錯。 
測試程式 (program testing) 及為程式除錯 (program debugging) 是寫程式必經階段。 

  

This dialog box tells you 

that whether your 

program can be compiled. 

This ‘Compiler Messages’ window lists 

the locations and the natures of errors. 

The highlighted 

statement will be 

run when you 

press F7 next 

time. 

The Watch window 

displays the values stored 

in variables. 

This window can be open by 

clicking Debug → Output. 

This window can show the 

intermediate中途的 output while 

you are tracing the program. 
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Error messages help us to debug programs. In the 

following space, write down common error messages and the 

ways of removing them.  
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Variable Declaration 變量聲明 & Data Types 數據類型 
Each variable in a program must be declared a data type. 

In RAPTOR, data types are declared when they are firstly used. 

In Pascal, variable declaration must be done with var. 

Some common data types in Pascal 

Data type integer real char string 

意思 整數 實數 字符 character 字符串 character string 

Example 

0 
2 
-11 

23.45 
-6.0 

7.89E12 
-2.4E-10 

'B' 
'r' 
'7' 
'?' 

' ' 

'Pascal' 
'Pui Ching Middle School' 

'C' 
'' 

 

RAPTOR also has a concept of ‘data type’. 
Although there is no variable declaration part in a RAPTOR program, we still must distinguish 

between numbers and strings. A string must be enclosed 包圍 by a pair of double quotation 

marks 雙引號, e.g. "Pui Ching Middle School". 

Variable name 

In general, a variable must start with a letter 字母1 followed by any number of letters, digits 數字 

or underscores _. Also, they should not be a reserved word 保留字 in the programming language 

you are using. 

Reserved words in a programming language have their special meanings. For a full list of reserved 

words in Pascal, see http://wiki.freepascal.org/Reserved_words. 

Variable names in RAPTOR cannot be a word listed in Help → Reference. 

  

                                                 
1 In Pascal, a variable can also start with an underscore. Variables in RAPTOR cannot start with an underscore. 

Variable declaration 

http://wiki.freepascal.org/Reserved_words
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  Exercise Data types 
 

Fill in the blanks with appropriate data types. 

program Demo2; 

uses crt; 

var 

  name: ________________________; 

 

  age: ________________________; 

 

  sex: ________________________; 

 

  height: ________________________; 

begin 

  write('Enter your name: '); readln(name); 

  write('Enter your age: '); readln(age); 

  write('Enter your height in metres: '); readln(height); 

  write('Enter your sex (M/F): '); readln(sex); 

  write('Hello, '); 

  if sex = 'M' then begin 

    write('Mr'); 

  end 

  else begin 

    write('Ms'); 

  end; 

  writeln(' ', name, '.'); 

  writeln('You are ', age, ' years old.'); 

  writeln('You are ', height*100:0:1, ' cm tall.'); 

end. 
 

 

Explore more Pascal data types! 
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  Task 1 Input-Process-Output   
 

1-1: My garden 
I have a rectangular 長方形的 garden with length len metres and width wid metres. Write a 

RAPTOR program and a Pascal program to help me find the answers of the following questions. 

• What is the area of my garden? 

• I want to fence my garden 為我的花園圍上籬笆. What is the length of the fence? 

RAPTOR: □ Pascal: □ 
Complete the Pascal program below. 

var 

  len, wid: real; 

 

  area, fence: _____________________; 

begin 

  write('Length of garden? '); readln(_________________); 

  write('Width of garden? '); readln(wid); 

 

  area := _________________ * _________________; 

 

  fence := ___________________________________________________; 

 

  writeln('Area of garden = ', ________________________________); 

 

  writeln('Length of fence = ', _______________________________); 

end. 

1-2: Temperature Conversion 
The following formula converts temperature from °C to °F. 

𝐹 =
9

5
𝐶 + 32 

Write a RAPTOR program and a Pascal program which performs the following two tasks: 

• Convert a temperature from °C to °F. 

• Convert a temperature from °F to °C. 

RAPTOR: □ Pascal: □ 
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Write the Pascal program below. 

 

 

 

 

 

 

 

 

 

 

 

 

1-3: Area of any triangle 
The area of a triangle with sides 𝑎, 𝑏 and 𝑐 can be calculated using the following formula. 

𝑎𝑟𝑒𝑎 = √𝑠(𝑠 − 𝑎)(𝑠 − 𝑏)(𝑠 − 𝑐),     where 𝑠 =
𝑎 + 𝑏 + 𝑐

2  

Write a RAPTOR program and a Pascal program which finds the area of any triangle. 

RAPTOR: □ Pascal: □ 
Write the Pascal program below. 
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Selection: if-then & if-then-else 
A selection can be made based on a condition 條件. A condition is a Boolean 布爾 expression 式

子 which gives the result in TRUE or FALSE. 

See the following programs, which perform the same task. 

demo3a 

RAPTOR Pascal 

 

program demo3a; 

uses crt; 

var 

  a, b, c: real; 

  s: string; 

begin 

  write('Side A? '); readln(a); 

  write('Side B? '); readln(b); 

  write('Side C? '); readln(c); 

  s := ''; 

 

  if a*a+b*b <> c*c then begin 

    s := 'not '; 

  end; 

 

  writeln('It is ', s, 

    'a right-angled triangle.'); 

end. 
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demo3b 

RAPTOR Pascal 

 

program demo3b; 

uses crt; 

var 

  a, b, c: real; 

  s: string; 

begin 

  write('Side A? '); readln(a); 

  write('Side B? '); readln(b); 

  write('Side C? '); readln(c); 

 

  if a*a+b*b = c*c then begin 

    s := ''; 

  end 

  else begin 

    s := 'not '; 

  end; 

 

  writeln('It is ', s, 

    'a right-angled triangle.'); 

end. 

 

Structure of if-then 

 

if «condition» then begin 

  «statement»; 

  … 

  «statement»; 

end; 

Structure of if-then-else 

 

if «condition» then begin 

  «statement_Y»; 

  … 

  «statement_Y»; 

end 

else begin 

  «statement_N»; 

  … 

  «statement_N»; 
end; 

  

«statement_Y» 

«statement_Y» 

«statement_N» 

«statement_N» 
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Relational operators 關係運算符 
Mathematics = ≠ < > ≤ ≥ 

RAPTOR = != < > <= >= 

Pascal = <> < > <= >= 

Boolean operators 布爾運算符 
If there is more than one condition to manipulate, we use Boolean operators and, or, not to 

connect them. 

• Condition_1 and Condition_2: Both conditions have to be true. 

• Condition_1 or Conditon_2: At least one of the conditions is true. 

• not Condition: The opposite of Condition. 

In Pascal, each individual condition should be enclosed by a pair of parentheses (). 
 

  Exercise Connecting conditions with Boolean operators 
 

(1) Run demo3a or demo3b using the following values of a, b and c. Can the program correctly 

state whether it is a right-angled triangle or not? 

a b c Output 

3 4 5  

5 3 4  

4 5 3  

(2) Modify demo3a and demo3b such that these programs can correctly state whether it is a 

right-angled triangle or not. Write down the required condition in the selection. 

Program Condition in the selection 

demo3a  

demo3b  
 

  

3 

4 5 

3 4 

5 

3 

4 

5 
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  Exercise More example in selection 
 

Consider the following program. 

program demo4; 

uses crt; 

var 

  time, h, m: integer; 

begin 

  write('Enter time in minutes: '); 

  readln(time); 

  if time >= 60 then begin 

    h := time div 60; 

    m := time mod 60; 

    writeln('It is ', h, ' hour(s) ', 

      m, ' minute(s).'); 

  end 

  else begin 

    m := time; 

    writeln('It is ', m, ' minute(s).'); 

  end; 

end. 

(1) Use the space above to illustrate the meanings of div, mod, / and floor. 

(2) What is the purpose of this program? 
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Nested-if 
Nested-if: an if-then/if-then-else is enclosed in another if-then/if-then-else. 

 

if «condition_1» then begin 

  «statement_1Y»; 

  … 

  «statement_1Y»; 

end 

else if «condition_2» then begin 

  «statement_2Y»; 

  … 

  «statement_2Y»; 

end 

else begin 

  «statement_2N»; 

  … 

  «statement_2N»; 
end; 

 
 

  Exercise Example of nested-if 
 

The following RAPTOR program determines the input number is positive, negative or zero. Fill 

in the decision boxes ◇. 

 

  

«condition_1» 

«condition_2» 

«statement_1Y» 

«statement_1Y» 

«statement_2Y» 

«statement_2Y» 

«statement_2N» 

«statement_2N» 
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寫程式要有 style！ 

寫程式時，我們要注意程式碼的可讀性 readability。 

我們無論把程式碼打成什麼格式，只要是沒有語法錯誤 syntax error，電腦就可以執行；

但程式碼是要給人看的，因為寫程式的人是要明白程式的邏輯，所以程式碼的鋪排是要

讓人容易閱讀。 

以下兩個程式邏輯完全一樣，試看看哪一個更容易去理解它的邏輯︰ 

program demo5a; 

uses crt; 

var 

  age, height: integer; 

begin 

  write('Enter your age: '); 

  readln(age); 

  if age < 4 then begin 

    write('Enter your height in cm: '); 

    readln(height); 

    if height < 100 then begin 

      writeln('You need not buy a ticket.'); 

    end 

    else begin 

      writeln('You have to buy a child ticket.'); 

    end; 

  end 

  else if age >= 65 then begin 

    writeln('You need not buy a ticket.'); 

  end 

  else if age >= 12 then begin 

    writeln('You have to buy an adult ticket.'); 

  end 

  else begin 

    writeln('You have to buy a child ticket.'); 

  end; 

end. 

program demo5b; 

uses crt; 

var 

x, y: integer; 

begin 

write('Enter your age: '); 

readln(x); 

if x < 4 then begin 

write('Enter your height in cm: '); 

readln(y); 

if y < 100 then begin 

writeln('You need not buy a ticket.'); 

end 

else begin 

writeln('You have to buy a child ticket.'); 

end; 

end 

else if x >= 65 then begin 

writeln('You need not buy a ticket.'); 

end 

else if x >= 12 then begin 

writeln('You have to buy an adult ticket.'); 

end 

else begin 

writeln('You have to buy a child ticket.'); 

end; 

end. 

附上 RAPTOR 以供參考︰ 

要令程式容易理解，變量名稱必須有意思 meaningful variable names，以及程式碼要有

適當的縮排 proper indentation。 

當然，程式碼的縮排是不依邏輯的話，這會誤導其他人的；所以，我們打程式碼時要養

成良好習慣。請看老師示範怎樣打程式碼。 
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  Task 2 Selection   
 

2-1: Positive, negative or zero? 
Construct a RAPTOR program according to the previous exercise and write a corresponding Pascal 

program. 

RAPTOR: □ Pascal: □ 
Write the Pascal program below. 

 

 

 

 

 

 

 

 

 

2-2: Odd or even? 
Write a RAPTOR program and a Pascal program which determines the input number is odd or 

even. (Hint: The remainder when an even number is divided by 2 is 0.) 

RAPTOR: □ Pascal: □ 
Write the Pascal program below. 
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  Challenging problem  

 

Characters, like integers, can be listed in ascending 由小至大 order. The following are some 

characters that can be input from the keyboard and are listed in ascending order. 

!"#$%&'()*+,-./0123456789:;<=>?@

ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`

abcdefghijklmnopqrstuvwxyz{|}~ 

Write a Pascal program which determines an input character a digit, a capital letter, a small letter 

or a non-alphanumeric character. 

 
 

  Exercise Find the largest 
 

Complete the following program, which displays the largest among the three input numbers. 

var 

  a, b, c: real; 

begin 

  write('Enter three numbers: '); 

  readln(a, b, c); 

  write('The largest is: '); 

  if a > b then begin 

    if ________ then begin 

      writeln(a); 

    end 

    else begin 

      writeln(____); 

    end; 

  end 

  else begin 

    if ________ then begin 

      writeln(____); 

    end 

    else begin 

      writeln(____); 

    end; 

  end; 

end. 

  

digits 

capital letters 

small letters The others are non-alphanumeric characters. 
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  Exercise Solving quadratic equation 
 

Complete the following program, which solves the quadratic equation ax2 + bx + c = 0. It should 

state the nature of the roots and show the roots if available. 

𝑑 = 𝑏2 − 4𝑎𝑐 {
> 0 Two distinct real roots

= 0 One double real root

< 0 No real root
 

𝑥 =
−𝑏 ± √𝑑

2𝑎  

var 

  a, b, c, d, x1, x2: __________; 

begin 

  writeln('Quadratic equation: ax^2 + bx + c = 0'); 

  write('a? '); readln(a); 

  write('b? '); readln(b); 

  write('c? '); readln(c); 

  d := b*b - 4*a*c; 

  if d > 0 then begin 

    x1 := (-b + sqrt(d)) / ____________; 

    x2 := __________________________________________; 

    writeln('Two distinct real roots: ', 

      x1:0:2, ' and ', x2:0:2); 

  end 

  else if d = 0 then begin 

    x1 := __________________________________________; 

    writeln('One double real root: ', x1:0:2); 

  end 

  else begin 

    writeln('No real root.'); 

  end; 

end. 
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Loop: while-do 
We can program a computer to perform tasks repeatedly by using a loop 循環. 

At this stage, we should write a program which can terminate 終止 normally 正常地. Therefore, 

we have to specify a condition to determine whether a loop should continue or be exited. 

 

while «continue_condition» do begin 

  «statement»; 

  … 

  «statement»; 
end; 

 
 

  Exercise Loop conditions in RAPTOR and Pascal 
 

In general, when a loop is implemented using RAPTOR and Pascal, the loop conditions in the 

RAPTOR version and the Pascal version should be opposite. Why? 

一般來說，當要用 RAPTOR 及 Pascal 寫出同一個循環，Pascal 版本的循環條件應該

要跟 RAPTOR 版本的相反。為什麼？ 

  

«exit_condition» 

«statement» 

«statement» 



Programming Basics: RAPTOR and Pascal 

24 

Application of loop: Valid 有效 or invalid 無效? 
 

  Exercise Example of nested-if 
 

The following program prompts 提示 the user to enter a negative number. If the user has entered 

an invalid number, the program prompts the user again until the user has entered a valid input. 

Fill in the blanks below with appropriate loop conditions. 

 

var 

  n: real; 

begin 

  write('Enter a negative number: '); 

  readln(n); 

 

  while __________________________ do begin 

    write('Invalid input! Please enter a negative number: '); 

    readln(n); 

  end; 

  writeln('You have entered a valid number.'); 

end. 

Sample output 1 (user’s input is underlined and bold): 

Enter a negative number: -3 

You have entered a valid number. 

Sample output 2 (user’s input is underlined and bold): 

Enter a negative number: 10 

Invalid input! Please enter a negative number: 3.5 

Invalid input! Please enter a negative number: 0 

Invalid input! Please enter a negative number: -5.4 

You have entered a valid number. 
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Application of loop: Continue or not? 
A program is written to find the perimeter of a triangle. Then it is converted to another one which 

can do this task repeatedly. 

RAPTOR version 

 

  

demo6a 

demo6b 
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  Exercise A RAPTOR program which can repeatedly do a task 
 

(1) Refer to page 25, construct demo6a using RAPTOR. Then modify it to become demo6b. 

(2) In demo6b, what happens when  is missing? 

 

 

 

 

 

 

(3) In demo6b, what happens when  is missing? 

 

 

 

 

 

 

(4) When the program asks “Continue (Y/N)?”, which of the following answers will cause 

the task ‘finding the perimeter of a triangle’ be repeated? Explain. 

□ Y □ N □ y □ n □ Yes □ No 

Explanation: 
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Pascal version 

program demo6a; 

uses crt; 

var 

  a, b, c, p: real; 

 

begin 

 

 

  write('Side A? '); readln(a); 

  write('Side B? '); readln(b); 

  write('Side C? '); readln(c); 

  p := a + b + c; 

  writeln('Perimeter = ', p:0:2); 

 

 

 

 

end. 

program demo6b; 

uses crt; 

var 

  a, b, c, p: real; 

  ans: char; 

begin 

  ans := 'Y'; 

  while ans = 'Y' do begin 

    write('Side A? '); readln(a); 

    write('Side B? '); readln(b); 

    write('Side C? '); readln(c); 

    p := a + b + c; 

    writeln('Perimeter = ', p:0:2); 

 

    write('Continue (Y/N)? '); 

    readln(ans);  

  end; 

end. 

 
 

  Exercise A Pascal program which can repeatedly do a task 
 

(1) Refer to page 27, construct demo6a using Pascal. Then modify it to become demo6b. 

(2) When the program asks “Continue (Y/N)? ”, which of the following answers will cause 

the task ‘finding the perimeter of a triangle’ be repeated? Explain. 

□ Y □ N □ y □ n □ Yes □ No 

Explanation: 

 
 

  Challenging problem  

 

For the RAPTOR version and the Pascal version of demo6b, are their loop conditions opposite? 

Why? 
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Application of loop: Writing a simple game 
 

  Exercise Factors and Multiples Chain (Simplified version) 
 

(The idea of this game comes from http://wild.maths.org/factors-and-multiples-chain.) 

This RAPTOR program is a game. After entering the first 

number, the player has to enter a multiple or a factor of 

the previous input. If the player enters a wrong number, 

the game is over. 

這個 RAPTOR 程式是一個遊戲，玩家先輸入第一

個數，以後每輸入一個數，都必須是前一個數的倍

數或因數。如果玩家輸入錯誤的數，遊戲結束。 

Sample output 1: 

The player has entered 60, 30, 15, 45, 90, 70. 

Chain start! 

60 

30 

15 

45 

90 

Game over! 

Sample output 2: 

The player has entered 7, 10. 

Chain start! 

7 

Game over! 

Sample output 3: 

The player has entered 30, 60, 15, 45, 75. 

Chain start! 

30 

60 

15 

45 

Game over! 

Complete this RAPTOR program by filling in the blanks 

on the right. 

  

http://wild.maths.org/factors-and-multiples-chain


Pui Ching Middle School – Technology Education: Computer Literacy 

29 

 

  Task 3 Loop   
 

3-1: Factors and Multiples Chain (Simplified version) 
Construct a RAPTOR program according to the previous exercise and write a corresponding Pascal 

program. Use the following sample outputs as reference. 

Sample output 1 

(user’s input is underlined and bold): 

Chain start! 

First number: 60 

Next number: 30 

Next number: 15 

Next number: 45 

Next number: 90 

Next number: 70 

Game over! 

Sample output 2 

(user’s input is underlined and bold): 

Chain start! 

First number: 7 

Next number: 10 

Game over! 

RAPTOR: □ Pascal: □ 
Write the Pascal program below. 

注意︰由於 RAPTOR 及 Pascal 顯示玩家輸入的方式有別，Pascal 版本並不是完全依

照 RAPTOR 版本編寫，例如「PUT a」、「PUT b」是不需要的。 
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3-2: Pass or Fail? 
Write a RAPTOR program and a Pascal program which asks for a test score (0-100) and checks 

whether it is a pass (50 or more) or fail (less than 50). The program should ask for input again until 

a valid score is entered. 

Sample output 1 

(user’s input is underlined and bold): 

Test score (0-100): 500 

Invalid score! Please enter again (0-100): -50 

Invalid score! Please enter again (0-100): 50 

You have passed! 

Sample output 2 

(user’s input is underlined and bold): 

Test score (0-100): 49 

You have failed! 

RAPTOR: □ Pascal: □ 
Write the Pascal program below. 

提示︰你需要先使用 loop，然後使用 selection。 
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Application of loop: Sum and count 
 

  Exercise Find the sum of consecutive integers 
 

(1) Construct this RAPTOR program. 

(2) What is the output of this program? 

 

 

 

 

(3) What is the purpose of this program? 

 

 

 

 

(4) Rewrite this program in Pascal. 

program demo7; 

uses crt; 

var 

  sum, x: integer; 

begin 

 

  sum := _________________________; 

 

 

  x := ___________________________; 

 

  while _______________________ do begin 

 

    __________________________________; 

 

    __________________________________; 

  end; 

 

  _________________________________________________; 

end. 
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(5) 為程式中每一個模塊加上一些註釋。 

 

(6) 如果要把這個程式改成「求 3 至 50 所有整數總

和」，應該要怎樣做？ 

• 把□改成___________________。 

• 把□改成___________________。 

(7) 如果要把這個程式改成「求 1 至 20 所有單數總

和」，可以有兩種做法︰改寫 Ｅ 或改寫 Ｄ。 

(i) 如果是把 Ｅ 更改，應寫成什麼？ 

 

 

(ii) 把 Ｄ 改寫成一個 selection 亦可達到

相同效果。試把這個 selection 部份寫

在右邊空位。 

  

Ａ: 這個程式中，sum 是用來_______________________。 

最開始時，並未有任何數加進去，所以________________。 

Ｂ: 這個程式中，x 是 counter，用來______________________。 

因為是由_______開始加，所以 x ← 1。 

Ｃ : x>20，是因為_______________________是 20，

而 x未到 20 就要_______________________。 

Ｄ: 要把x累加至sum。 

Ｅ:把 x加進 sum後， x要_________________。 

Ｆ: 顯示結果。 
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  Task 4 Counting loops   
 

4-1: Find the sum 1+2+…+N 
Write a RAPTOR program and a Pascal program which finds the sum 1 + 2 + … + N. The value 

of N is entered by the user. 

RAPTOR: □ Pascal: □ 
Write the Pascal program below. 
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4-2: Factorial 
Write a RAPTOR program and a Pascal program which finds the factorial of the integer N. The 

value of N is entered by the user. 

Hint: 

• Factorial of N, i.e. N! = 1 × 2 × … × N 

• You may write this program by modifying the program shown on page 32. 

RAPTOR: □ Pascal: □ 
Write the Pascal program below. 
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4-3: Sum of even numbers 
Write a RAPTOR program and a Pascal program which finds the sum of even numbers from A 

to B (you may assume A ≤ B). The values of A and B are entered by the user. Refer to the sample 

output below. 

RAPTOR: □ Pascal: □ 
Write the Pascal program below. 

Sample output 

(the user has entered A = 11, B = 20): 

11 X 

12 <- Yes 

13 X 

14 <- Yes 

15 X 

16 <- Yes 

17 X 

18 <- Yes 

19 X 

20 <- Yes 

Sum of even numbers from 11 to 20 = 80 
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For-loop 
In Pascal, counting loops can be implemented more easily by for-loop. 

Note: There is no for-loop in RAPTOR. 

Two types of for-loop 

Count up 

for «counter» := «initial_value» to «final_value» do begin 

  «statement»; 

  … 
end; 

Count down 

for «counter» := «initial_value» downto «final_value» do begin 

  «statement»; 

  … 
end; 

 

有關 for-loop counter 的注意事項︰ 

(1) 不應在 for-loop 內改變 counter 的值。這樣做的話，雖然編譯器不會產生警

告，但程式執行結果可能會意想不到。 

(2) «initial_value» 及 «final_value» 內不應出現 «counter»。 

 

 

  Exercise Data type of for-loop counter 
 

Among the following data types, circle those which can be the data type of for-loop counter. 

integer    real    string    char    boolean 

 

 

 

  Exercise Count up and count down 
 

Write down the outputs of these programs. 

Program Output 
program demo8a; 

uses crt; 

var 

  a: integer; 

begin 

  for a := 8 to 10 do begin 

    writeln(a:3, a*a:3) 

  end; 

  writeln('Done!'); 

end. 
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Program Output 
program demo8b; 

uses crt; 

var 

  a: integer; 

begin 

  for a := 5 downto 1 do begin 

    write(a:3); 

  end; 

  writeln(' - Blast off!');  

end. 

 

program demo8c; 

uses crt; 

var 

  a: integer; 

begin 

  for a := 10 to 8 do begin 

    writeln(a:3, a*a:3) 

  end; 

  writeln('Done!'); 

end. 

 

program demo8d; 

uses crt; 

var 

  a: integer; 

begin 

  for a := 1 downto 5 do begin 

    write(a:3); 

  end; 

  writeln(' - Blast off!'); 

end. 

 

 

Nested-for 
Nested-for: One for-loop is inside another for-loop. 

有關 nested-for counter 的注意事項︰ 
一個 for-loop 如被另一個 for-loop 包着，這兩個 for-loop 所用的 counter 必須是不同

的。 
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  Exercise Display patterns using nested-for 
 

Write down the outputs of these programs. 

Program Output 
program demo9a; 

uses crt; 

var 

  a, b: integer; 

begin 

  for a := 1 to 4 do begin 

    for b := 1 to 3 do begin 

      write('*');  

    end; 

  end; 

end. 

 

program demo9b; 

uses crt; 

var 

  a, b: integer; 

begin 

  for a := 1 to 4 do begin 

    for b := 1 to 3 do begin 

      write('*'); 

    end; 

    writeln;  

  end; 

end. 

 

program demo9c; 

uses crt; 

var 

  a, b: integer; 

begin 

  for a := 1 to 4 do begin 

    for b := 1 to 3 do begin 

      write(a); 

    end; 

    writeln; 

  end; 

end. 

 

program demo9d; 

uses crt; 

var 

  a, b: integer; 

begin 

  for a := 1 to 4 do begin 

    for b := 1 to 3 do begin 

      write(b); 

    end; 

    writeln; 

  end; 

end. 
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Program Output 
program demo9e; 

uses crt; 

var 

  a, b: integer; 

begin 

  for a := 1 to 4 do begin 

    for b := 1 to a do begin 

      write('*'); 

    end; 

    writeln; 

  end; 

end. 

 

program demo9f; 

uses crt; 

var 

  a, b: integer; 

begin 

  for a := 1 to 4 do begin 

    for b := a downto 1 do begin 

      write('*'); 

    end; 

    writeln; 

  end; 

end. 

 

program demo9g; 

uses crt; 

var 

  a, b: integer; 

begin 

  for a := 4 downto 1 do begin 

    for b := a downto 1 do begin 

      write('*'); 

    end; 

    writeln; 

  end; 

end. 

 

 

 

 

  Exercise Rewrite a program using for-loop 
 

Rewrite the program on page 32 (finding the sum 1+2+…+20) with a for-loop. 

var 

  sum, x: integer; 

begin 

 

  sum := _________________________________; 

 

  for _________________________________________________ do begin 

 

    ______________________________________________________; 

  end; 

  writeln('The sum is ', ______________________________); 

end. 
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  Task 5 For-loops   
 

5-1: Display the first N triangular numbers. 
1, 3, 6, 10 are the first four triangular numbers: 

 

Write a Pascal program which displays the first N triangular 

numbers. The value of N is entered by the user. Refer to the 

sample output on the right. 

Hint: You may find the previous exercise useful. 

Pascal: □ 
 

Sample output 

(the user has entered N = 10): 

 1 - 1 

 2 - 3 

 3 - 6 

 4 - 10 

 5 - 15 

 6 - 21 

 7 - 28 

 8 - 36 

 9 - 45 

10 - 55 
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5-2: Multiplication Table 
Write a Pascal program which displays a multiplication table as shown in the sample output below. 

The number of rows and columns are entered by the user. You may assume that there are at most 

9 rows and 9 columns. 

Sample output (user’s input is underlined and bold): 

Number of rows? 4 

Number of columns? 5 

1x1= 1  2x1= 2  3x1= 3  4x1= 4  5x1= 5 

1x2= 2  2x2= 4  3x2= 6  4x2= 8  5x2=10 

1x3= 3  2x3= 6  3x3= 9  4x3=12  5x3=15 

1x4= 4  2x4= 8  3x4=12  4x4=16  5x4=20 

Pascal: □ 
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Random number 隨機數 
The Pascal function random(n) generates a random integer ranging from 0 to n – 1. 

For example, random(6) may return 0, 1, 2, 3, 4 or 5. 

Therefore, the following Pascal statement may implement throwing a die 擲骰子. 

secret := random(6) + 1; 

To avoid a program generating the same set of random numbers, we have to include the following 

statement before generating the first random number to initialise the random number generator. 

randomize; 

 

  Task 6 Number guessing game   
 

(1) The following is the algorithm 算法 of a simple number guessing game, written in pseudocode

偽代碼. Rewrite the algorithm in Pascal. 

Pseudocode Pascal 

Declare integer variables 

guess & secret. 

var 

 begin 

Initialise the random number 

generator. 

 

Generate a random integer 

from 1 to 20 and store it in 

secret. 

  secret := 

Ask for a guess from the 

player. 

  write( 

 

  readln( 

While guess is not equal to 
secret 

  while 

If guess is greater than 

secret, then 

 

Say: Your guess is 

too large! 

 

If guess is smaller 

than secret, then 

 

Say: Your guess is 

too small! 

 

Ask for another guess 

from the player. 

 

   end; 

If guess is equal to 

secret, then 

 

Say: You are correct!  

 

 

 end. 
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(2) Modify your program such that it is more interesting to play. For example: 

• The range of the secret number can be changed. 

• The program records how many times the player has guessed. 

• The program limits the number of times the player can guess. 

• More hints are given to the player. 

• … 

 
 

  Challenging problem  

 

用 Pascal 或 RAPTOR 編寫一個小遊戲（猜數字遊戲不被接納），例如︰ 

• Master Mind 

• Black-jack 

• Factors and Multiples Chain 

• 合二十四 

• … 

你可以自行設計新的遊戲，但請在程式碼中附上遊戲玩法及規則。 

 


