1) Modify the following code segment so that it displays the product of odd integers from 1 to n, inclusive. Mark your changes directly on the code. (5 marks)

  int x = 0;

  for (int i = 1; i < n; ++i) {

    if (i % 2 == 0) {

      x += i;

    }

    cout << x << endl;

  }

Answer:

int x = 1  // 1 mark

for (int i = 1; i <= n; ++i) {  // 1 mark

   if (i % 2 == 1) {  // 1 mark

      x *= i; // 1 mark

   }

}

cout << x << endl;  // 1 mark

2) Write nested for loops that print out all of the 4-bit binary numbers. Format the output as shown below so that the numbers appear in a table with four numbers per line. (6 marks)

  0000 0001 0010 0011

  0100 0101 0110 0111

  1000 1001 1010 1011

  1100 1101 1110 1111

Answer:

for (int i=0; i<2; i++) {        // 1 mark

  for (int j=0; j<2; j++) {      // 1 mark

    for (int k=0; k<2; k++) {    // 1 mark

      for (int m=0; m<2; m++) {  // 1 mark

        cout << i << j << k << m;  // 1 mark for these 2 

        cout << " ";               // statements

      }

    }

    cout << endl;                  // 1 mark

  }

}

3) The following program is supposed to print out the contents of the file "text.dat" to the screen. Correct any bugs. Mark your corrections directly on the code. (3 marks)


#include <iostream>


#include <fstream>


using namespace std;


int main(){



ifstream file;



char c;



file.get(c);



while(!file.eof()){




cout << c;




file.get(c);



}



return 0;


}

Answer: 


#include <iostream>


#include <fstream>


using namespace std;


int main(){



ifstream file;

          file.open("text.dat")  // 2 marks



char c;



file.get(c);



while(!file.eof()){




cout << c;




file.get(c);



}



file.close();   // 1 mark



return 0;


}

4) What is the output? (6 marks)

#include <iostream>

using namespace std;

void main(){


int a=3, b=2, c=9;


int *z, *y, *x;


x = &c;


*x = 8;


y = z = &b;


y = x;


*y = 5;


y = &a;


x = y;


*x = 4;


cout << a << " " << b << " " << c << " " << *x << " " 

          << *y << " " << *z << endl;

}

Answer:

4 2 5 4 4 2  // 1 mark each
5) The following is the header of the copy constructor definition for a class called ABC.  The identifier ABC occurs three times. What does each occurrence refer to? (3 marks)

        ABC::ABC(const ABC& x)

Answer:

1st - class name // 1 mark

2nd - constructor name  // 1 mark

3rd - parameter type  // 1 mark

6) The following program tries to sort the array A[10] using selection sort. Unfortunately, it does not work: when the program returns, the elements in A are not sorted. Please correct the program so that it will output A's elements in the following sorted order: 1 1 2 4 7 8 9 10 11 13. (4 marks)

  #include <iostream>

  using namespace std;

  void swap(int x, int y) {

    int temp;

    temp = x;

    x = y;

    y = temp;

  }

  int main() {

    int A[10] = {13, 2, 4, 1, 7, 1, 9, 10, 8, 11};

    for (int i = 0; i <= 10; i++) {

      int ithMinSpot = i;

      for (int j = i + 1; j <= 10; ++j) {

        if (A[j] < A[ithMinSpot])


     ithMinSpot = j;

      }

      if (i != ithMinSpot)

        swap(A[ithMinSpot], A[i]);

    }

    for (int i=0; i <= 10; i++) 

      cout << A[i] << " ";  

    return 0;

  }

Answer:

1). Parameters in Swap should be reference parameters (2 marks)

2). In the three for statements, the termination condition should be < 10. (2 marks for spotting 3, 1 mark for spotting 1 or 2 errors)

7) What is the output of the following code? (5 marks)

  #include <iostream>

  using namespace std;

  int main(){


int i, *s, *t;


t = new int[4];


for(i=0; i<4; i++)



t[3-i] = i;


s = t;


for(i=0; i<4; i++)



s[i] = i;


s = new int[4];


for(i=3; i>=0; i--)



s[i] = 9-i;


for(i=0; i<4; i++)



cout << s[i];


cout << endl;


for(i=0; i<4; i++)



cout << t[i];


cout << endl;


delete [] t;


delete [] s;


return 0;

  } 

Answer:

9876   // 2 marks for showing 9876; 1 mark for linefeed

0123   // 2 marks for showing 0123

8) Consider the following implementations of the functions Bump1 and Bump2. (15 marks)

	implementation
	implementation

	int * Bump1(int *p)

{ 

   ++(*p);

   return p;

}
	int Bump2(int & p)

{

   return ++p;

}


Assume the variable num is declared as follows:

int num = 10;

i. Determine whether the following expressions are valid syntactically. If void (valid), explain the effect(s) of the expression. Otherwise, explain why it is invalid. You may assume that they are independent.

i. Bump1(10)

Answer: Syntax error. The numeric constant has no address associated with it.

ii. Bump2(10)

Answer: Syntax error. The numeric constant has no address associated with it.

iii. Bump1(num)

Answer: Syntax error. There is a type mismatch between the formal parameter and the actual parameter.

iv. Bump1(&num)

Answer: No syntax error. The content of num is increased to 11 and the address of num is returned.

v. Bump2(num)

Answer: No syntax error. The content of num is increased to 11 and the numeric value 11 is returned.

vi. Bump2(&num)

Answer: Syntax error. There is a type mismatch between the formal parameter and the actual parameter.

ii. Write a cout statement with calls to Bump1 to increment num to 12 and displays the content of num (with value 12) to the standard output.

Answer: cout << *Bump1(Bump1(&num));

// 1 mark for cout, 1 mark for ‘*’, 1 mark for ‘&’

9) What is the output of executing the following code? (9 marks)

  #include <iostream>

  using namespace std;

  int score = 14, z = 6;

  void F1(int& x, int y, int& z)

  {


     x -= 3;  y -= 2; z /= 2;



cout << x << y << z << endl;

  }

  void F2(int z, int& y, int& x)

  {


int score = 8;


x++;  y -= 11; z += 2;


cout << x << y << z << endl;


F1(score, y, x);

  }

  int main()

  {


F2(5, score, z);


cout << score << endl;


return 0;

  }

Answer:

737  // 1 mark for each number

513  // 1 mark for each linefeed
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10) Suppose we want to define an abstract data type (ADT), called CharSet, for the set of 26 lowercase letters (i.e., 'a', 'b', ..., 'z') using the class construct.  Each object of the CharSet class is a subset, which may be empty (with no elements) or non-empty (with one to 26 elements). A simple way to implement this ADT is to define a bool-type array of 26 elements in the private section, as follows:

  bool element_exists[26]; // private member

  // e.g. element_exist[0] is true implies that ‘a’ is in

  // the set

The ADT should include the following basic operations:

· Create an empty set

· Insert a member into the set

· Remove a member, if it exists, from the set

· Determine if a specified value is a member of the set

· Determine if two sets are equal

· Determine if a set is a subset of another set

· Find the intersection of two sets

· Find the union of two sets

Give the class interface for the CharSet ADT (where the private member array element_exists is declared as above).  No comments are necessary as long as your member function names are self-explanatory. (8 marks)

Answer:

class CharSet {

public:

  CharSet();  // 1 mark

  void insert(char c);  // 1 mark

  void remove(char c);  // 1 mark

  bool is_member(char c) const;  // 1 mark

  friend bool equal(const CharSet& s1, const CharSet& s2);

    // 1 mark

  friend bool is_subset(const CharSet& s1, const CharSet& s2);  // 1 mark

  friend CharSet intersection(const CharSet& s1, const CharSet& s2);  // 1 mark

  friend CharSet union(const CharSet& s1, const CharSet& s2);  // 1 mark

private:

  bool element_exists[26];

};

Version without using friend functions:

  ...

  bool equal(const CharSet& s) const;

  bool is_subset(const CharSet& s) const;

  CharSet intersection(const CharSet& s) const;

  CharSet union(const CharSet& s) const;

  ...

11) Suppose that you are given the following Student class: (7 marks)

class Student {

  public:

    // constructors

    Student(); //default constructor that sets

               //  myIdNumber = 0, myName = "", myGPA = 0.0

    Student(long idNumber, const string & name, float gpa);

      //constructor that sets myIdNumber = idNumber,     

      //myName = name, myGPA = gpa

    // accessors

    long IDNumber() const;     //return myIdNumber

    string Name() const;       //return myName

    float GPA() const;         //return myGPA

    // input/output

    void Read(istream &in);    //get one student record 

                               // from the input stream "in"  

    void Print(ostream &out) const; 

      //print a student record to the output stream "out"

  private:             //data members

                           //example:

    long myIdNumber;       // 123456789

    string myName;         // Chi-Dai Joe Chang

    float myGPA;           // 3.75

};

The following main() program is supposed to do:

1. Read in at most 100 student records from the standard input "cin". We assume here that student records are separated by a blank line, and immediately after the last record, the character '>' indicates the end of file. An example is given below.

  12345678

  Chi-Dai Joe Chang

  3.75

  87654321

  John Doe

  3.00

  23145678

  Kelly Washington

  2.80

  14325678

  Abc Def

  3.90

  >

2. Find, among the students that we got from the input, a student with the highest myGPA, and print the student record to the standard output "cout". (There may be more than one student with the highest myGPA. The program only needs to find and print out one.)

Please complete the missing parts of the main() program so that it does the above tasks.

Answer:

int main() {

  // Declare an array of size 100 and call it "stu".

  // This array stores the 100 student records.

  Student stu[100];  // 1 mark

  int i=0;

  do {

    // Read one student record from cin & store the record

    // in stu[i]

    stu[i].Read(cin);  // 1 mark

    i++;

  } while ((cin.get() == '\n') && (i < 100));

  // Find a student in the array stu with the highest

  // myGPA and print the student record to cout.

  // 1 mark for doing initialization correctly

  float maxGPA = 0.0;

  int maxIndex = 0;

  for (i=0; i<100; i++)  // 1 mark

    if (stu[i].GPA() > maxGPA) {  // 1 mark

      maxGPA = stu[i].GPA();  // 1 mark for recording 

      maxIndex = i;           // correctly

    }

  stu[maxIndex].Print(cout);  // 1 mark

  return 0;

}

12) Given the following declaration of the BitArrayClass: (19 marks)

class BitArrayClass {

    public:

      BitArrayClass(int size = 100); 

        // dynamically allocate a bit array of size "size",

        //  set each bit to 0, initialize the data members

        //  to the appropriate values

      BitArrayClass(const BitArrayClass &inArray);  

        // copy constructor

      ~BitArrayClass();

      void SetBit(int i);    // turn bit i on (set to 1)

      void ClearBit(int i);  // turn bit i off (set to 0)

      int GetBit(int i) const;  // return status of bit i

      int NumItems() const;  // return number of off-bits 

                             //  (bit = 0)

    private:

      int *theArray;  // pointer to a dynamically allocated               

                      //  bit array

      int n           // number of bits set to 0

      int arraySize;  // size of the dynamic bit array

  };

The data member theArray points to a dynamic array of integers that represents a bit sequence. Each bit is an element in the array. Each bit has only two possible values: 0 or 1. The basic operations are SetBit, ClearBit, GetBit and NumItems. The meanings of these operations are specified in the comments next to these operations.

i. Can BitArrayClass(int size = 100)be used as a default constructor? Justify your answer.

Answer: Yes. This constructor can be called with no parameters. (1 mark for “yes”, 1 mark for the explanation)

ii. The modifier "const" appears in the following member functions:

BitArrayClass(const BitArrayClass &inArray);

int GetBit(int i) const;

Explain the meaning of "const" in these two functions.

Answer: const in the first case indicates that the formal parameter inArray, although being passed by reference, cannot be modified in the copy constructor BitArrayClass. const in the second case means that the function GetBit does not make any modifications to the data members of the object that invokes this function. (1 mark for each explanation)

iii. With BitArrayClass,

a. write C++ statement(s) to allocate an object of BitArrayClass with an array size of 20. Name the object as firstBitArray.

Answer: BitArrayClass firstBitArray(20);  // 1 mark

b. write C++ statement(s) to allocate another object of BitArrayClass with the default array size of 100 and access this object through a BitArrayClass pointer p.

Answer: BitArrayClass *p = BitArrayClass();

        (or) // 1 mark for LHS, 1 mark for RHS

        BitArrayClass *p = BitArrayClass(100);

iv. Implement the following member functions: BitArrayClass(int size = 100), the copy constructor, and the destructor. You may assume that all the other member functions have been implemented.

Answer:

BitArrayClass::BitArrayClass(int size)

{

   // allocate the required memory.

   theArray = new int[size];  // 1 mark

   // check if memory allocation is succesful

   assert(theArray==null);  // 1 mark

   // initialize each bit to 0

   for (int i=0; i<size; i++)  // 1 mark

     theArray[i] = 0;

   // initialize the other two data members

   arraySize = size; // 1 mark

   n = size;

}

BitArrayClass::BitArrayClass(const BitArrayClass & inArray)

{

   // allocate the required memory

   theArray = new int[inArray.size];  // 1 mark

   // check if memory allocation is successful

   assert(theArray==null); // 1 mark

   // copy the other two data members

   arraySize = inArray.arraySize;  // 1 mark

   n = inArray.n;  // 1 mark

   // copy each bit from inArray to the target

   for (int i=0; i<arraySize; i++)  // 2 marks

     theArray[i] = inArray.theArray[i];

}

BitArrayClass::~BitArrayClass()

{

   // deallocate the dynamic array

   delete [] theArray;  // 2 marks

}

13) Consider the following class interface for a list ADT: (10 marks)

  struct Node {     // OR:  class Node {

    char item;      //        public:

    Node *next;     //          char item;

  };                //          Node *next;

                    //      };

  typedef Node* NodePtr;

  class List {

    public:

      List();

      List(const List& n);

      ~List();

      // other member function prototypes not shown

    private:

      NodePtr head;

  };

Define a member function that reverses the items in the linked list pointed to by the head pointer.  For example, if the linked list contains the items 'd', 'e', 'e', 'p' from the head to the tail, then the item order will be changed to 'p', 'e', 'e', 'd' after the member function is invoked once.

Give both the member function prototype (for the class interface) and the member function definition (for the class implementation).  No new operator should be used in the function definition for dynamic memory allocation.

Answer:

void reverse();  // 1 mark

void List::reverse() {  // 1 mark

  if (head == NULL)               // empty list (1 mark)

    return;

  else if (head->next == NULL)    // one node only (1 mark)

    return;

  NodePtr head_old = head;  // 6 marks for the rest

  NodePtr temp_ptr;

  head = NULL;

  while (head_old != NULL) {

    temp_ptr = head_old;          // remove 1st node

    head_old = head_old->next;    // from old list

    temp_ptr->next = head;        // insert a node to

    head = temp_ptr;              // head of new list

  }

}
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