
#include <iostream.h>

#include "utils.h"

#include "student.h"

void main()

{

    // three different array types

    int     list[10] = {5, 9, 1, 3, 4, 8, 2, 0, 7, 6};

    Student studlist[3] = {{1000, 3.4},{1555, 2.6},{1625, 3.8}};

    char    *strlist[5] = {"zero","one","two","three","four"};

    int     i, index;

    Student studentKey = {1555, 0};   

    if ((i = SeqSearch(list,10,8)) >= 0)

        cout << "Item 8 is found at index " << i << endl;

    else



cout << "Item 8 is not found" << endl;

    index = SeqSearch(studlist, 3, studentKey);     

    cout << "Student 1555 has gpa " << studlist[index].gpa << endl;

    cout<<"String 'two' is at index <<SeqSearch(strlist,5,"two")<<endl;

} 

/* <Run of Program 7.1> 

   Item 8 is found at index 5 Student 1555 has gpa 2.6 String 'two' is at index 2 */

#include <iostream.h>

#include <stdlib.h>

const int MaxStackSize = 50;

template <class T>

class Stack

{

    private:

        T stacklist[MaxStackSize];

        int top;

    public:

        Stack (void);     

        void Push (const T& item);

        T Pop (void);

        void ClearStack(void);

        T Peek (void) const;

        int StackEmpty(void) const;

        int StackFull(void) const;

};

template <class T>

Stack<T>::Stack (void): top(-1)

{}

template <class T>

void Stack<T>::Push (const T& item)

{

    if (top == MaxStackSize-1)

    {

        cerr << "Stack overflow!" << 

endl;

        exit(1);

    }

    top++;

    stacklist[top] = item;

}

template <class T>

void Stack<T>::ClearStack(void) 

{

    top = -1;

}

template <class T>

T Stack<T>::Pop (void)

{

    T temp;

    if (top == -1)

    {

        cerr << "Attempt to pop

an empty stack!" 

 <<endl;

        exit(1);

    }

    temp = stacklist[top];

    top--;

    return temp;

}

template <class T>

T Stack<T>::Peek (void) const

{

    if (top == -1)

    {

        cerr << "Attempt to peek 

at an empty stack!" <<endl;

        exit(1);

    }

    return stacklist[top];

}

template <class T>

int Stack<T>::StackEmpty(void) const

{

    return top == -1;

}

template <class T>

int Stack<T>::StackFull(void) const

{

    return top == MaxStackSize-1;

}



template <class T>

class DynamicClass

{

    private:

        // variable of type T and a pointer to data of type T

        T member1;
        T *member2;
    public:

        // constructors

        DynamicClass(const T& m1, const T& m2);

        DynamicClass(const DynamicClass<T>& obj);

        // destructor

        ~DynamicClass(void);

        // assignment operator

        DynamicClass<T>& operator= (const DynamicClass<T>& rhs);

};

// constructor with parameters to initialize member data

template <class T>

DynamicClass<T>::DynamicClass(const T& m1, const T& m2)

{

    // parameter m1 initializes static member

    member1 = m1;

    // allocate dynamic memory. initialize it with value m2

    member2 = new T(m2);

    cout << "Constructor: " << member1 << '/'

         << *member2 << endl;

}

// copy constructor. initialize mew object to have the

// same data as obj.

template <class T>

DynamicClass<T>::DynamicClass(const DynamicClass<T>& obj)

{

    // copy static data member from obj to current object

    member1 = obj.member1;              

    // allocate dynamic memory and initialize it with

    // value *obj.member2.

    member2 = new T(*obj.member2); 

    cout << "Copy Constructor:  " << member1

         << '/' << *member2 << endl;

}

// destructor. deallocates dynamic memory allocated

// by the constructor

template <class T>

DynamicClass<T>::~DynamicClass(void)

{

    cout << "Destructor: " << member1 << '/'

         << *member2 << endl;

    delete member2;                 

}

// overloaded assignment operator. returns a reference to 

// current object

template <class T>

DynamicClass<T>& DynamicClass<T>::operator=

               (const DynamicClass<T>& rhs)

{

    // copy static data member from rhs to the current object

    member1 = rhs.member1;

    // contents of dynamic memory must be same as that of rhs

    *member2 = *rhs.member2;        

    cout << "Assignment Operator: "<< member1 << '/'

         << *member2 << endl;

    return *this;                   

}


#include <iostream.h>

#include "dynamic.h"

template <class T>

DynamicClass<int> Demo(DynamicClass<T> one, DynamicClass<T>& two, T m)

{

    // calls the constructor (member1= m, *member2= m)

    DynamicClass<T> obj(m,m);

// a copy of obj is made and returned as the value of the function


return obj;

    // the temporary objects T and one are destroyed upon return from Demo.

}

void main()

{


/*
A(3,5) calls the constructor (member1=3, *member2=5)



B = A calls copy constructor to initialize object B 



from object A. (member1=3, *member2=5)



object C calls the constructor (member1=0, *member2=0) */

    DynamicClass<int> A(3,5), B = A, C(0,0);


/*
call the function Demo. the copy constructor is used to create the value parameter one 

(member1=3, *member2=5) by copying object A. 

parameter two is passed by reference, so the copy constructor is not called. 

upon return, a copy is made of the local object obj. this copy is assigned to object C */

    C = Demo(A,B,5);

    // all remaining objects are destroyed upon program exit.

}

/*

<Run of Program 8.2>

Constructor: 3/5

Copy Constructor:  3/5

Constructor: 0/0

Copy Constructor:  3/5

Constructor: 5/5

Copy Constructor:  5/5

Destructor: 5/5564

Destructor: 3/5556

Assignment Operator: 5/5

Destructor: 5/5

Destructor: 5/5

Destructor: 3/5

Destructor: 3/5

*/

#include <iostream.h>

#include <stdlib.h>

#ifndef NULL

const int NULL = 0;

#endif  // NULL

enum ErrorType

  {invalidArraySize, memoryAllocationError, indexOutOfRange};

char *errorMsg[] =

{
    "Invalid array size", "Memory allocation error",

    "Invalid index: "

};

template <class T> 

class Array

{
    private:

        // a dynamically allocated list containing size items

        T*  alist;

        int size;

        // error handling method

        void Error(ErrorType error,int badIndex=0) const;

    public:

        // constructors and destructor

        Array(int sz = 50);                         

        Array(const Array<T>& A);   

        ~Array(void);

        // assignment, indexing and pointer conversion

        Array<T>& operator= (const Array<T>& rhs);

        T& operator[](int i);

        operator T* (void) const;

        // size operations

        int ListSize(void) const;   // read the size

        void Resize(int sz);        // modify the size

};

// prints the message corresponding to error

template <class T>

void Array<T>::Error(ErrorType error, int badIndex) const

{

    cerr << errorMsg[error];

    // for indexOutOfRange, print the bad index

    if (error == indexOutOfRange)

        cerr << badIndex;
    cerr << endl;

    exit(1);

}

// constructor

template <class T>

Array<T>::Array(int sz)

{

    // check for an invalid size parameter  

    if (sz <= 0) 

        Error(invalidArraySize);

    // assign the size and dynamically allocate memory

    size = sz;

    alist = new T[size];    

    // make sure that system allocates the desired memory, 

    if (alist == NULL)

        Error(memoryAllocationError);

}

// destructor

template <class T>

Array<T>::~Array(void)

{ 

    delete [] alist;

}

// copy constructor

template <class T>

Array<T>::Array(const Array<T>& X)

{
    // get size from object X and assign to current object 

    int n = X.size;

    size = n;

    // allocate new memory for object and do error checking

    alist = new T[n];           // allocate dynamic array

    if (alist == NULL)

        Error(memoryAllocationError);
    // copy array items from x to current object  

    T* srcptr = X.alist;    // address at start of X.alist

    T* destptr = alist;     // address at start of alist

    while (n--)             // copy list

        *destptr++ = *srcptr++;

}

// overloaded index operator

template <class T>

T& Array<T>::operator[] (int n)

{

   // do array bounds checking

   if (n < 0 || n > size-1)

      Error(indexOutOfRange,n);

   // return the element from the private array list

   return alist[n];

}

// assignment operator. assign rhs to the current object

template <class T>

Array<T>& Array<T>::operator= (const Array<T>& rhs)

{

    // record the size of rhs

    int n = rhs.size;

    // if sizes not the same, delete memory and reallocate

    if (size != n)

    {

        delete [] alist;        // destroy original memory

        alist = new T[n];       // allocate a new array

        if (alist == NULL)

            Error(memoryAllocationError);

        size = n;

    }

    // copy array items from rhs to current object

    T* destptr = alist;

    T* srcptr = rhs.alist;

    while (n--) 

        *destptr++ = *srcptr++;

    // return reference to the current object

    return *this;

}

// pointer conversion operator

template <class T>

Array<T>::operator T* (void) const

{

    // return address of private array in the current object

    return alist;

}

template <class T>

int Array<T>::ListSize(void) const

{

    return size;

}

// resize operator

template <class T>

void Array<T>::Resize(int sz)

{
    // test new size parameter; terminate if size <= 0

    if (sz <= 0) 

        Error(invalidArraySize);

    // nothing to do if size hasn't changed

    if (sz == size)

        return;

    // request new memory and verify system response

    T* newlist = new T[sz];

    if (newlist == NULL)

        Error(memoryAllocationError);

    // declare n with value sz (truncating list)

    // or otherwise declare n to be the current size

    int n = (sz <= size) ? sz : size;

    // copy n array items from old to new memory

    T* srcptr = alist;      // address at start of alist

    T* destptr = newlist;   // address at start of newlist

    while (n--)             // copy list

        *destptr++ = *srcptr++;

    // delete old list

    delete[] alist;

    // reset alist to point at newlist and update the size

    alist = newlist;

    size = sz;

}

#include "array.h"

void main(void)

{

    Array<int>  A(10);   // array holding primes begins with 10 elements

    int upperlimit, primecount = 0, i, j;
    cout << "Enter a value >= 2 as upper limit for prime numbers: ";

    cin >> upperlimit;

    A[primecount++] = 2;    // 2 is a prime

    for(i = 3; i < upperlimit; i++)

    {

        // if prime list is full, allocate 10 more elements

        if (primecount == A.ListSize())

            A.Resize(primecount + 10);

        // even numbers > 2 not prime. contine next iteration

        if (i % 2 == 0)

            continue;

        // check odd divisors 3,5,7,... up to i/2

        j = 3;

        while (j <= i/2 && i % j != 0)

            j += 2;
        // i prime if none of 3,5,7,... up to i/2 divides i

        if (j > i/2)

            A[primecount++] = i;

    }

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

    {

        cout << setw(5) << A[i];

        if ((i+1) % 10 == 0) // output newline every 10 primes
            cout << endl;

    } 

    cout << endl;

}
// **utils.h


// using key, search the n element arrray list for a match.


// if found return index at the match; otherwise return -1 


template <class T>


int SeqSearch(T list[], int n, T key)


{


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


       if (list[i] == key)


            return i;   // return index of matching item


   return -1;           // search failed. return -1


}








// ** student.h


// student record containing an id and grade point average


struct Student


{


    int     studID;


    float   gpa;


};  


// overload "==" by comparing student id


int operator== (Student a, Student b)


{


    return a.studID == b.studID;


}





Program 7.1





#include <iostream.h>





#include "store.h"


#include "student.h"





void main(void)


{


    Student graduate = {1000, 23};


    Store<int> A, B;


    Store<Student> S;


    Store<double> D;





    A.PutElement(3);


    B.PutElement(-7);


    cout << A.GetElement() << "  " << 


B.GetElement() << endl;





    S.PutElement(graduate);


    cout << "The student id is " << 


S.GetElement().studID << endl;





    // D is not initialized


    cout << "Retrieving object D  " << 


  D.GetElement() << endl;


}


/*


<Run of Program 7.2>


3  -7


The student id is 1000


Retrieving object D  No item present!


*/





Template Stack Class (p.297)





template <class T>


class Store


{


    private:


        T item; // holds a data value


        int haveValue;  // flag set   


            //when item is initialized


    public:


        Store(void);


        


        T GetElement(void);


        void PutElement(T x); 


};


template <class T>                              


Store<T>::Store(void): haveValue(0)


{}





// retrieve item if initialized


template <class T>                 


T Store<T>::GetElement(void)    


{


    if (haveValue == 0)


    {


        cerr << "No item present!"<<endl;


        exit(1);


    }


    return item; 


}





// put item in storage 


template <class T>                              


void Store<T>::PutElement(T x)


{


    haveValue++; // haveValue is TRUE


    item = x;    // store x


}





Program 7.2





#include <iostream.h>





#include "dynamic.h"





void DestroyDemo(int m1, int m2)


{


    DynamicClass<int> obj(m1,m2);


}





void main(void)


{


    // create automatic object Obj1 with member1=1, *member2=100


    DynamicClass<int> Obj1(1,100);


    


    // declare a pointer to an object


    DynamicClass<int> *Obj2;


    


    // allocate dynamic object pointed to by Obj2 with


	// member1 = 2 and *member2 = 200


    Obj2 = new DynamicClass<int>(2,200);


    


    // call function DestroyObject with parameters 3/300


    DestroyDemo(3,300);


        


    // explicitely delete Obj2


    delete Obj2;


    


    cout << "Ready to exit program." << endl;


}





/*


<Run of Program 8.1>





Constructor: 1/100


Constructor: 2/200


Constructor: 3/300


Destructor: 3/300


Destructor: 2/200


Ready to exit program.


Destructor: 1/100


*/





F&T 8.2





F&T  Figure 8.2





F&T  Program  8.2





<Run of Program 8.3>





Enter a value >= 2 as the upper limit for prime numbers: 100


    2    3    5    7   11   13   17   19   23   29


   31   37   41   43   47   53   59   61   67   71


   73   79   83   89   97








Program 8.3





Safe Array Class





Safe Array Class





Safe Array Class





Safe Array Class
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