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Content
• Arrays and strings 

• Functions 

• Classes and objects 

• Pointers
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Arrays and strings
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Definition and initialization
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    int Student_IDs[10]; 
    for(int i=0; i<10; i++) 
        Student_IDs[i] = 0;

int Student_IDs[10] = {0,1};

0 1 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0

Student_IDs Student_IDs

char name[6] = "Henry";
char name[] = "Henry";

H e n r y \0

name



Common mistakes
• The first element has an index of “0”, not “1” 

• Check out-of-bound access 

• Try to understand the Bubble sort algorithm
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Out-of-bound access
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int sum(int numbers[], int size) { 
    int result = 0; 
    for (int i=0; i<size; i++) 
        result += numbers[i]; 
    return result; 
} 

int main() { 
    int numbers[10] = {2,3,5,7,11}; 
    cout << "Sum is " << sum(numbers, 10); 
    return 0; 
}



Multi-dimensional arrays
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   // read marks of every student, for every question   
    int marks[126][9]; 
    int i, j; 
    for (i=0; i<126; i++) { 
        for (j=0; j<9; j++) { 
            cin >> marks[i][j]; 
        } 
    } 
    // compute average mark for question 9 
    int result = 0; 
    for (i=0; i<126; i++) { 
        result += marks[i][8]; 
    } 
    cout << "Average mark for Q.9 is " << result/126.0;



String input
• cin, cin.getline()
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    char s[20]; 
    cin >> s; 
    cin >> s; 
    cout << s;

hello Henry 
Henry

    char s[20]; 
    cin.getline(s, 20); 
    cout << s << endl;

hello Henry 
hello Henry

    char s[20]; 
    cin >> s; 
    cout << s;

Henrrrrrrrrrrrrrrrrrry 
ERROR



End-of-string
• Always remember to set ‘\0’ for strings when you 

are dealing with strings
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    char s1[20] = "Christmas"; 
    char s2[20]; 
    int i; 
    for (i=0; s1[i] != '\0'; i++) { 
        s2[i] = s1[i] + 1; 
    } 
    s2[i] = '\0'; 
    cout << s2 << endl;

DisjtunbtOutput:



Functions
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Declaration
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int sum(int numbers[], int size) { 
    int result = 0; 
    for (int i=0; i<size; i++) 
        result += numbers[i]; 
    return result; 
}



Variables in a function
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int sum(int numbers[], int size) { 
    int result = 0; 
    for (int i=0; i<size; i++) 
        result += numbers[i]; 
    return result; 
} 

int main() { 
    int numbers[10] = {2,3,5,7,11}; 
    cout << "Sum is " << sum(numbers, 10); 
    return 0; 
}

local to the function only



Parameter passing
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int sum(int numbers[], int size) { 
    int result = 0; 
    for (int i=0; i<size; i++) 
        result += numbers[i]; 
    return result; 
} 

int main() { 
    int numbers[10] = {2,3,5,7,11}; 
    cout << "Sum is " << sum(numbers, 10); 
    return 0; 
}

call by reference call by value



Call by reference
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Variable reference

void sum(int numbers[], int size, int &result) { 
    for (int i=0; i<size; i++) 
        result += numbers[i]; 
} 

int main(){ 
    int numbers[10] = {2,3,5,7,11}; 
    int result = 0; 
    sum(numbers, 10, result); 
    cout << "Sum is " << result; 
    return 0; 
}



Prototypes

15

void sum(int numbers[], int size, int &result); 

int main(){ 
    int numbers[10] = {2,3,5,7,11}; 
    int result = 0; 
    sum(numbers, 10, result); 
    cout << "Sum is " << result; 
    return 0; 
} 

void sum(int numbers[], int size, int &result) { 
    for (int i=0; i<size; i++) 
        result += numbers[i]; 
}



Classes and objects
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Declaration
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class student 
{ 
private: 
    char sex; 
    int id; 
public: 
    char get_sex(); 
    void set_sex(char c); 
    int get_id(); 
    void set_id(int i); 
};



Method definition
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int student::get_id() 
{ 
    return id; 
} 

void student::set_id(int i) 
{ 
    id = i; 
}

int main(){ 
    student Helen; 
    Helen.set_id(50001111); 
    Helen.set_sex('F'); 
    cout << "Helen's ID is " << Helen.get_id() << endl; 
    return 0; 
}



Objects
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object assignment =

int main(){ 
    student Helen, best_student; 
    Helen.set_id(50001111); 
    Helen.set_sex(‘F'); 

    best_student = Helen; 

    cout << "The best student's ID is "  
    << best_student.get_id() << endl; 
    return 0; 
}

best_student and Helen both point to the same 
object in memory (copy by reference)



Constructors
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• The default is there, when there is no user-
defined constructor. The default constructor just 
creates the variables and the object.

public: 
    char get_sex(); 
    void set_sex(char c); 
    int get_id(); 
    void set_id(int i); 
    student(char c, int i); 
    student();

student::student(char c, int i) 
{ 
    sex = c; 
    id = i; 
} 

student::student() 
{ 
    sex = '?'; 
    id = 0; 
}



Constructors
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int main(){ 
    student Helen('F', 50001111); 
    student Mike; 
    cout << Mike.get_id() << endl; 
    Mike = student('M', 50001113); 
    cout << Mike.get_id() << endl; 
    return 0; 
}

0 
50001113Output



Pointers
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Basics
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    char *p1; 
    char c = 'a'; 
    p1 = &c; 
    cout << *p1 << endl;

    char *p1; 
    char s[] = "Eason Chan"; 
    p1 = s; 
    cout << *p1 << endl; 
    cout << p1 << endl;

Output: 1 0x7fff5fbff8cc

    int *p1 = NULL; 
    int c = 1; 
    p1 = &c; 
    cout << *p1 << endl; 
    cout << p1 << endl;

Output: 

Output: 

a

E 
Eason Chan

cout treats char pointer differently, 
 as a string



Copying
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    p1 = p2; 
    *p1 = *p2;

copy address
copy content



Pointers and arrays
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    double x[2] = {1.1,2.2}; 
    double *p1; 
    p1 = x; 
    cout << p1[1] << endl;

Output: 2.2

    double x[2][2] = {1.1,2.2,3.3,4.4}; 
    double *p1; 
    p1 = x[1]; 
    cout << p1[1] << endl;

Output: 4.4



Dynamic memory 
allocation
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1. “new” an array 
2. “delete” 
3. make the pointer point to NULL

    double *p1; 
    p1 = new double[2]; 
    p1[0] = 1.1, p1[1] = 2.2; 
    cout << p1[1] << endl; 
    delete p1; 
    p1 = NULL;



Programming style
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Good practice
• Proper variable naming 

• No global variable 

• Indentation 

• Comments 

• Use functions whenever possible 

• Initialize a variable before use 

• Initialize a pointer to NULL; make it NULL after free
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Good luck!
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