Jeff Balsley
Foundations of C++ 

Assignment #5

1. Write a simple program to model a bank.  The bank is to be implemented as a dynamic array of pointers to CheckingAccount structures.  The bank must implement functions to open an account or close an account.  As an account is opened or closed, the size of the array should expand or shrink.  The bank should also support a function that will display the name and balance for each customer.
Solution
Test Cases

Test Results

2. Using the operators new and delete, create a set of C++ functions for constructing dynamic strings.  Memory for a dynamic string is to be allocated as necessary. Include functions to concatenate, append, and replace one string with a larger or smaller one.  The function concatenate() combines two strings while append () adds a character or substring to the end of a named string.  For example, 


concat:  S3 <- S1 + S2



S1:  “Bon Jour “



S2:  “mon petit frere”



S3:  “Bon Jour mon petit frere”



S1, S2 remain unchanged


append: S1 <- S1 + “ Ca va, mon ami”



S1:  “Bon Jour Ca va, mon ami”

replace: S1 <- S2 



S1: “mon petit frere”

S2:  “mon petit frere”

Be certain to delete the dynamic instances before exiting your program.

Solution
// ********************************************************************* //

//  Jeff Balsley  11/5/2001                                              //

//                                                                       //

// ********************************************************************* //

//  Known Bugs:                                                          //

//                                                                       //

// ********************************************************************* //

#include<iostream>

#include<cstring>

using namespace std;

// Function Declarations //

void get_string(char string[]);

void print_string(char string[]);

void concat_string(char string1[], char string2[], char string3[]);

void append_string(char string1[], char string2[]);

void replace_string(char string1[], char string2[]);

int main(void)

{


// dyanmically allocate memory for strings


char * string1 = new char [50];


char * string2 = new char [50];


char * string3 = new char [100];


get_string(string1);


get_string(string2);


//print_string(string1);


//print_string(string2);


replace_string(string1, string2);


//append_string(string1,string2);


//concat_string(string1, string2, string3);


print_string(string1);


print_string(string2);


//print_string(string3);


delete [] string1;


delete [] string2;


delete [] string3;


return 0;

}

// *********************************************************** //

//  This function will get a string from user input            //

// *********************************************************** //

void get_string(char string[])

{


cout << "Enter a string: ";


cin.getline(string, 40);

}

// **************************************************************** //

//  This function will print to standard out the designated string  //

// **************************************************************** //

void print_string(char string[])

{


cout << string << "\n";

}

// **************************************************************** //

//  This function will compare the two input strings and replace    //

//  the shorter one with the longer one.                            //

// **************************************************************** //

void replace_string(char string1[], char string2[])

{


//cout << "**** Enter replace_string ****\n";


int i;


if (strlen(string1) > strlen(string2)){



// string 1 is longer than string 2



// so copy 1 into 2



cout << "String 1 is longer than string 2\n";



for (i=0; i<=strlen(string1); ++i){




string2[i] = string1[i];



}


}else if ( strlen(string2) > strlen(string1) ){



// string 2 is longer than string 1



// copy string2 into string 1



cout << "String 2 is longer than string 1\n";



for (i=0; i<=strlen(string2); ++i){




string1[i] = string2[i];



}


}else if ( strlen(string1) == strlen(string2) ){



cout << "The strings are the same size\n";


}else{



cout << "Something went wrong!\n";


}


//cout << "**** Exit replace_string ****\n";

}

// ***************************************************************** //

//  This function will append string 2 onto string 1                 //

//  string1 = string1 + string2                                      //

// ***************************************************************** //

void append_string(char string1[], char string2[])

{


//cout << "**** Enter append_string ****\n";


int i;


int length1 = strlen(string1);


int length2 = strlen(string2);


for (i=length1; i<=(length1 + length2); ++i){



string1[i] = string2[i - length1];


}


//cout << "**** Exit append_string ****\n";

}

// ****************************************************************** //

//  This function will create a new string which is the "sum" of      //

//  string 1 and 2. String1 and 2 remain unchanged                    //

//  string3 = string1 + string2                                       //

// ****************************************************************** //

void concat_string(char string1[], char string2[], char string3[])

{


//cout << "**** Enter concat_string ****\n";


int i;


for(i=0; i<strlen(string1); ++i){



string3[i] = string1[i];


}


for(i=strlen(string1); i<=(strlen(string1) + strlen(string2)); ++i){



string3[i] = string2[i - strlen(string1)];


}


//cout << "**** Exit concat_string ****\n";

}

Test Cases

1. We will first test the concat function with several strings.  The first test will be of two strings, “jeff” and “balsley”.  The second test will be strings with spaces in them, “the quick brown fox”, “ jumped over the lazy dog.”. 

2. To test the append function we will enter the two strings “Jeff “ and “Balsley”.  Output for string 1 (after it has been appended) should be Jeff Balsley.

3. To test the replace function we will first enter two strings, “Jeff” and “Balsley”.  The code should replace string 1 with string 2.  For our second test we will enter “Freddy”, “Brown”.  The code should replace string 2 with string 1.  Finally we will enter two strings of the same size, “Jeffrey”, “Balsley”. 

Test Results
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3. Write a simple program that declares two integers, two pointers to point to those integers, and two pointers to pointers to refer to the pointers. 
Solution
// ************************************************************** //

//  Jeff Balsley  11/6/2001                                       //

//                                                                //

// ************************************************************** //

//  Known Bugs                                                    //

//                                                                //

// ************************************************************** //

#include<iostream>

using namespace std;

// Function declarations

void swapPointers(int* ptr0, int* ptr1);

void swapPointers2(int** ptr0, int** ptr1);

int main(void)

{


int num1 = 3;


int num2 = 9;


int * num1_p;


int * num2_p;


int ** num1_pp;


int ** num2_pp;


num1_p = &num1;


num2_p = &num2;


num1_pp = &num1_p;


num2_pp = &num2_p;


// *** part a *** //


cout << "\nnum1 = " << num1 << "\n*num1_p = " << *num1_p << 



"\n**num1_pp = " << **num1_pp << "\n";


cout << "\nnum2 = " << num2 << "\n*num2_p = " << *num2_p << 



"\n**num2_pp = " << **num2_pp << "\n";


// *** part b; Printing the value of the pointers *** //


cout << "\nValue of num1_p = " << num1_p;


cout << "  *num1_p = " << *num1_p << "\n";


cout << "\nValue of num1_pp = " << num1_pp << "\n";


cout << "\nValue of num2_p = " << num2_p;


cout << "  *num2_p = " << *num2_p << "\n";


cout << "\nValue of num2_pp = " << num2_pp << "\n";


//cout << "address of num1_pp = " << &num1_pp << "\n";


// *** part c; swaping poniters *** //


swapPointers(num1_p, num2_p);


cout << "Value of num1_p = " << num1_p;


cout << "  *num1_p = " << *num1_p << "\n";


cout << "Value of num2_p = " << num2_p;


cout << "  *num2_p = " << *num2_p << "\n";


// *** part d *** //


cout << "Value of num1_p = " << num1_p;


cout << "  *num1_p = " << *num1_p << "\n";


cout << "Value of num2_p = " << num2_p;


cout << "  *num2_p = " << *num2_p << "\n";


swapPointers2(num1_pp, num2_pp);




cout << "Value of num1_p = " << num1_p;


cout << "  *num1_p = " << *num1_p << "\n";


cout << "Value of num2_p = " << num2_p;


cout << "  *num2_p = " << *num2_p << "\n";


return 0;

}

void swapPointers(int* ptr0, int* ptr1)

{


cout << "\n**** Enter swapPointers ****\n\n";


int * temp_p;


temp_p = ptr0;


ptr0 = ptr1;


ptr1 = temp_p;


cout << "Value of ptr0 = " << ptr0;


cout << "  *ptr0 = " << *ptr0 << "\n";


cout << "Value of ptr1 = " << ptr1;


cout << "  *ptr1 = " << *ptr1 << "\n";


cout << "\n**** Exit swapPointers ****\n\n";

}

void swapPointers2(int** ptr0, int** ptr1)

{


cout << "\n**** Enter swapPointers2 ****\n\n";


int ** temp_p;


temp_p = ptr0;


ptr0 = ptr1;


ptr1 = temp_p;


cout << "Value of ptr0 = " << *ptr0;


cout << "  **ptr0 = " << **ptr0 << "\n";


cout << "Value of ptr1 = " << *ptr1;


cout << "  **ptr1 = " << **ptr1 << "\n";


cout << "\n**** Exit swapPointers2 ****\n\n";

}
a. Display the values of the integers directly, via the pointers, and via the pointers to pointers.
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b. Display the values of the pointers and the pointers to pointers.  Explain your results and with a simple graphic, illustrate how these pointers may look in memory.
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c. Write a function, swapPointers(int* ptr0, int* ptr1) that takes your two pointers and swaps them.  Display the results following the swap in your function and in main.  Explain any discrepancies.
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In the image above, the first section is from main().  The second part (inbetween the “Enter swapPointers and Exit swapPointer”) is output from the swapPointer function.  The third and final part is again from the main() function.  In my code, I pass num1_p ( int * ptr0 and num2_p ( int * ptr1.  The above output shows that the swapPointer function does indeed swap the pointers.  The addresses they hold have been switched and thus, the values they point to.  However, when the control of the function turns back to main(), the pointers are not switched.  The switch was only local to the function swapPointers.
d. Repeat part c with the modified prototype swapPointers(int** ptr0, int** ptr1).  Once again, the intention is to swap the original pointers.
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Again, the first and last section is from main() where the middle area (between the “Enter” and “Exit”) is output from the swapPointers2 function.  Since num1_pp was passed to int** ptr0 and num2_pp was passed to int** ptr1 you can see that the pointers were switched inside the function.  However, as we saw in part c, back in main() they are not switched.
