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1.0 Amplitude Modulation And Demodulation 
2.0 Learning Outcomes: 
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1.0 Title  
 
Introduction Of FOR LOOPS, STRING AND ARRAYS With C++ 
 
2.0 Learning outcomes 
 
After completing this lab, students should be able: 

1. Understand how FOR loops, STRING and ARRAYS work 
2. Learn how to implement all those technique in programming. 

 

3.0 Software 
 

1. Visual Studio C++/Any C++ Editor with Compiler 
2. Word Processing software 
 

4.0 Theory 
 

4.1 For Loops 
 
A for loop is a repetition control structure that allows you to efficiently write a loop that needs to execute a 
specific number of times. 

Syntax: 
The syntax of a for loop in C++ is: 

for ( init; condition; increment ) 
{ 
   statement(s); 
} 

Here is the flow of control in a for loop: 

• The init step is executed first, and only once. This step allows you to declare and initialize any loop control 
variables. You are not required to put a statement here, as long as a semicolon appears. 

• Next, the condition is evaluated. If it is true, the body of the loop is executed. If it is false, the body of the loop 
does not execute and flow of control jumps to the next statement just after the for loop. 

• After the body of the for loop executes, the flow of control jumps back up to the incrementstatement. This 
statement allows you to update any loop control variables. This statement can be left blank, as long as a 
semicolon appears after the condition. 

• The condition is now evaluated again. If it is true, the loop executes and the process repeats itself (body of 
loop, then increment step, and then again condition). After the condition becomes false, the for loop terminates. 

   



Flow Diagram: 

 

 

  

   



4.2 STRING 

The C-Style Character String: 
The C-style character string originated within the C language and continues to be supported within C++. This 
string is actually a one-dimensional array of characters which is terminated by a null character '\0'. Thus a 
null-terminated string contains the characters that comprise the string followed by a null. 

The following declaration and initialization create a string consisting of the word "Hello". To hold the null 
character at the end of the array, the size of the character array containing the string is one more than the 
number of characters in the word "Hello." 

char greeting[6] = {'H', 'e', 'l', 'l', 'o', '\0'}; 

If you follow the rule of array initialization, then you can write the above statement as follows: 

char greeting[] = "Hello"; 

Following is the memory presentation of above defined string in C/C++: 

 

Actually, you do not place the null character at the end of a string constant. The C++ compiler automatically 
places the '\0' at the end of the string when it initializes the array. Let us try to print above-mentioned string: 

#include <iostream> 
 
using namespace std; 
 
int main () 
{ 
   char greeting[6] = {'H', 'e', 'l', 'l', 'o', '\0'}; 
 
   cout << "Greeting message: "; 
   cout << greeting << endl; 
 
   return 0; 
} 

When the above code is compiled and executed, it produces result something as follows: 

Greeting message: Hello 

  

   



C++ supports a wide range of functions that manipulate null-terminated strings: 

S.N. Function & Purpose 

1 strcpy(s1, s2); 
Copies string s2 into string s1. 

2 strcat(s1, s2); 
Concatenates string s2 onto the end of string s1. 

3 strlen(s1); 
Returns the length of string s1. 

4 strcmp(s1, s2); 
Returns 0 if s1 and s2 are the same; less than 0 if s1<s2; greater than 0 if s1>s2. 

5 strchr(s1, ch); 
Returns a pointer to the first occurrence of character ch in string s1. 

6 strstr(s1, s2); 
Returns a pointer to the first occurrence of string s2 in string s1. 

Following example makes use of few of the above-mentioned functions: 

#include <iostream> 
#include <cstring> 
 
using namespace std; 
 
int main () 
{ 
   char str1[10] = "Hello"; 
   char str2[10] = "World"; 
   char str3[10]; 
   int  len ; 
 
   // copy str1 into str3 
   strcpy( str3, str1); 
   cout << "strcpy( str3, str1) : " << str3 << endl; 
 
   // concatenates str1 and str2 
   strcat( str1, str2); 
   cout << "strcat( str1, str2): " << str1 << endl; 
 
   // total lenghth of str1 after concatenation 
   len = strlen(str1); 
   cout << "strlen(str1) : " << len << endl; 
 
   return 0; 
} 

When the above code is compiled and executed, it produces result something as follows: 

strcpy( str3, str1) : Hello 
strcat( str1, str2): HelloWorld 
strlen(str1) : 10 

  

   



The String Class in C++: 
The standard C++ library provides a string class type that supports all the operations mentioned above, 
additionally much more functionality. We will study this class in C++ Standard Library but for now let us check 
following example: 

At this point, you may not understand this example because so far we have not discussed Classes and 
Objects. So can have a look and proceed until you have understanding on Object Oriented Concepts. 

#include <iostream> 
#include <string> 
 
using namespace std; 
 
int main () 
{ 
   string str1 = "Hello"; 
   string str2 = "World"; 
   string str3; 
   int  len ; 
 
   // copy str1 into str3 
   str3 = str1; 
   cout << "str3 : " << str3 << endl; 
 
   // concatenates str1 and str2 
   str3 = str1 + str2; 
   cout << "str1 + str2 : " << str3 << endl; 
 
   // total lenghth of str3 after concatenation 
   len = str3.size(); 
   cout << "str3.size() :  " << len << endl; 
 
   return 0; 
} 

When the above code is compiled and executed, it produces result something as follows: 

str3 : Hello 
str1 + str2 : HelloWorld 
str3.size() :  10 

 
  

   



4.3 ARRAYS 
C++ provides a data structure, the array, which stores a fixed-size sequential collection of elements of the 
same type. An array is used to store a collection of data, but it is often more useful to think of an array as a 
collection of variables of the same type. 

Instead of declaring individual variables, such as number0, number1, ..., and number99, you declare one array 
variable such as numbers and use numbers[0], numbers[1], and ..., numbers[99] to represent individual 
variables. A specific element in an array is accessed by an index. 

All arrays consist of contiguous memory locations. The lowest address corresponds to the first element and 
the highest address to the last element. 

Declaring Arrays: 
To declare an array in C++, the programmer specifies the type of the elements and the number of elements 
required by an array as follows: 

type arrayName [ arraySize ]; 

This is called a single-dimension array. The arraySize must be an integer constant greater than zero 
andtype can be any valid C++ data type. For example, to declare a 10-element array called balance of type 
double, use this statement: 
double balance[10]; 

Initializing Arrays: 
You can initialize C++ array elements either one by one or using a single statement as follows: 

double balance[5] = {1000.0, 2.0, 3.4, 17.0, 50.0}; 

The number of values between braces { } can not be larger than the number of elements that we declare for 
the array between square brackets [ ]. Following is an example to assign a single element of the array: 

If you omit the size of the array, an array just big enough to hold the initialization is created. Therefore, if you 
write: 

double balance[] = {1000.0, 2.0, 3.4, 17.0, 50.0}; 

You will create exactly the same array as you did in the previous example. 

balance[4] = 50.0; 

The above statement assigns element number 5th in the array a value of 50.0. Array with 4th index will be 5th, 
i.e., last element because all arrays have 0 as the index of their first element which is also called base index.  

  

   



Following is the pictorial representaion of the same array we discussed above: 

 

Accessing Array Elements: 
An element is accessed by indexing the array name. This is done by placing the index of the element within 
square brackets after the name of the array. For example: 

double salary = balance[9]; 

The above statement will take 10th element from the array and assign the value to salary variable. Following 
is an example, which will use all the above-mentioned three concepts viz. declaration, assignment and 
accessing arrays: 

#include <iostream> 
using namespace std; 
  
#include <iomanip> 
using std::setw; 
  
int main () 
{ 
   int n[ 10 ]; // n is an array of 10 integers 
  
   // initialize elements of array n to 0           
   for ( int i = 0; i < 10; i++ ) 
   { 
      n[ i ] = i + 100; // set element at location i to i + 100 
   } 
   cout << "Element" << setw( 13 ) << "Value" << endl; 
  
   // output each array element's value                       
   for ( int j = 0; j < 10; j++ ) 
   { 
      cout << setw( 7 )<< j << setw( 13 ) << n[ j ] << endl; 
   } 
  
   return 0; 
} 

This program makes use of setw() function to format the output. When the above code is compiled and 
executed, it produces the following result: 
Element        Value 
      0          100 
      1          101 
      2          102 
      3          103 
      4          104 
      5          105 
      6          106 
      7          107 
      8          108 
      9          109 

  

   



C++ Arrays in Detail: 
Arrays are important to C++ and should need lots of more detail. There are following few important concepts, 
which should be clear to a C++ programmer: 

Concept Description 

Multi-dimensional arrays 

C++ supports multidimensional arrays. The simplest form of 
the multidimensional array is the two-dimensional array. 

Pointer to an array 

You can generate a pointer to the first element of an array by 
simply specifying the array name, without any index. 

Passing arrays to functions 

You can pass to the function a pointer to an array by 
specifying the array's name without an index. 

Return array from functions C++ allows a function to return an array. 

 
  

   

http://www.tutorialspoint.com/cplusplus/cpp_multi_dimensional_arrays.htm
http://www.tutorialspoint.com/cplusplus/cpp_pointer_to_an_array.htm
http://www.tutorialspoint.com/cplusplus/cpp_passing_arrays_to_functions.htm
http://www.tutorialspoint.com/cplusplus/cpp_return_arrays_from_functions.htm


 

5.0 Procedures – Another Number To Be Guess Game 
 
1. Below are the source of Word Jumble Game from one of game programming book 
 
//word jumble game 
//player can ask for a hint 
 
#include <iostream> 
#include <string> 
#include <cstdlib> 
#include <ctime> 
#include <conio.h> 
 
 
using namespace std; 
 
int main() 
 
{ 
 int score; 
 score = 0; 
 
 enum fields { WORD, HINT, NUM_FIELDS }; 
 const int NUM_WORDS = 5; 
 const string WORDS[NUM_WORDS][NUM_FIELDS] = 
 { 
  { "wall", "Do you feel like banging your head against something?" }, 
  { "glasses", "These might help you see the answer" }, 
  { "labored", "Going slowly, is it?" }, 
  { "persistent", "keep at it" }, 
  { "jumble", "It's what the game is all about!", } 
 }; 
 
 srand(time(0)); 
 
 int choice = (rand() % NUM_WORDS); 
 string theWord = WORDS[choice][WORD]; //word to guess 
 string theHint = WORDS[choice][HINT]; //hint 
 
 //to jumble the word 
 
 string jumble = theWord; //jumbled version of the word 
 int length = jumble.size(); 
 for (int i = 0; i < length; ++i) 
 { 
  int index1 = (rand() % length); 
  int index2 = (rand() % length); 
  char temp = jumble[index1]; 
  jumble[index1] = jumble[index2]; 
  jumble[index2] = temp; 
  score = length;   // score based on the length of the word 
 
 
 } 
 
  
  

   



// welcome the player 
 cout << "\t\tWelcome to Word Jumble\n\n"; 
 cout << "Unscarmble the letters to make a word.\n"; 
 cout << "Enter 'hint' for a hint.\n"; 
 cout << "Enter 'quit' to quit the game\n\n"; 
 cout << "The jumble is " << jumble; 
 
 string guess; 
 cout << "\n\nYour guess: "; 
 cin >> guess; 
 
 //entering the game loop 
 
 while ((guess != theWord) && (guess != "quit")) 
 { 
 
  if (guess == "hint") 
   cout << theHint; 
 
 
 
  else 
   cout << "Sorry that is not it..."; 
  --score;  //subtracts points for hint or if you guess wrong 
 
  cout << "\n\nYour guess: "; 
  cin >> guess; 
 
 } 
 
 if (guess == theWord) 
  cout << "\nThat's it! You guessed it! You have a score of " << score 
<< endl; 
 
 cout << "\nThanks for playing!\n"; 
 
 
 getch(); 
 
} 

   



6.0 Discussion/Questions/Reports/Exercises 

 
1. Based on the procedures in Section 5.0, Compile the code with your C++ Editor 

(Visual C++) and get an output. 
2. Next instead of just FIVE words (wall, glasses, labored, persistent, jumble) with hints, 

remove all the words and try to add 30 new words with hints in Bahasa Melayu. 
Minimum character for each word is FOUR. For example { "makan", "Apabila 
lapar kita mahu _______" }. So add 30 words with hints (where each word is 
above than 4 characters). 

3. Change the scoring system that will deduct your score lower than the score that 
has been deducted after your guess is wrong. For example, if the person use a 
hint, then he or she will lose 5 marks but if he or she guess it wrong, he or she will 
lose 10 marks. (you are freely to deduct how much do you want) 

4. Change the game so that only three times is allowed for you to guess. 
 
Advanced Functions (OPTIONAL – BONUS 1 EXTRA CARRY MARK) 

5. Change the game that it will continue to run after you have guess AND you can 
guess several words based on user input. For example, if the user wants to guess 5 
words, then you will need to guess from the first word until the fifth word. Score will 
be collected and will be displayed at the end of the program. 

 
Send all the answers on section 5.0 to my email address. 

a. Put a front cover (any – as long containing your team members name, 
matric ID, and email addresses) 

b. Send through email at h.a.sulaiman@ieee.org (ONLY TO THIS EMAIL) under 
a Subject: [Game Programming] – Lab Module 4. 

c. Deadline is before 10th October 2014 (Friday) at 11.59.59 pm 
 

mailto:h.a.sulaiman@ieee.org
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