Chapter 2


1.
Write an ISO/ANSI C++ program that asks the user to enter a number and then prints it out, using an integer as a local variable.

// Soln2_1.cpp

#include <iostream>

using std::cin;

using std::cout;

using std::endl;

int main()

{

   int number;

   cout << "Enter a number: ";

   cin >> number;

   cout << "Thank you. Your number was "

        << number;

   cout << endl;

   return 0;

}


2.
Write a program which reads an integer value from the keyboard into a variable of type int, and uses one of the bitwise operators (i.e. not the % operator!) to determine the positive remainder when divided by 8. For example, 29 = (3x8)+5 and -14 = (-2x8)+2 have positive remainder 5 and 2 respectively.

// Soln2_2.cpp

#include <iostream>

using std::cin;

using std::cout;

using std::endl;

int main()

{

   int number;

   cout << "Enter a number: ";

   cin >> number;

   cout << "Thank you. The remainder after dividing your number by 8 is " 

        << number - ((number >> 3) << 3);

   cout << endl;

   return 0;

}


3.
Fully parenthesize the following expressions, in order to show the precedence and associativity:

1 + 2 + 3 + 4

16 * 4 / 2 * 3

a > b ? a : c > d? e : f

a & b && c & d

Parenthesized:

(((1 + 2) + 3) + 4)

(((16 * 4) / 2) * 3)

((a > b) ? a : ((c > d)? e : f))

((a & b) && (c & d))


4.
Create a program that will calculate the aspect ratio of your computer screen, given the width and height in pixels, using the following statements:

   int width = 1280;

   int height = 1024;

   double aspect = width / height;

// Soln2_4.cpp

#include <iostream>

using std::cout;

using std::endl;

int main()

{

   int width = 1280;

   int height = 1024;

   double aspect = width / height;

   cout << "The aspect ratio is " 

        << aspect;

   cout << endl;

   return 0;

}



When you output the result, what answer will you get? Is it satisfactory—and if not, how could you modify the code, without adding any more variables?



The output is:

The aspect ratio is 1



This is because the division of the width by the height is an integer operation with an integer result. The integer result is then promoted to type double before being stored in aspect. You can get a more accurate result by changing the statement to:

   double aspect = static_cast<double>(width) / height;



Casting width to type double forces the divide operation to be carried out with values of type double so the value of height will be promoted to type double before the division.



Of course, you could also make the program more general by reading the width and height from the command line. You just need to add the statements to handle the input:

// Soln2_4.cpp

#include <iostream>

using std::cout;

using std::endl;

int main()

{

   int width = 1280;

   int height = 1024;

   cout << "Enter the width of your screen in pixels: ";

   cin >> width;

   cout << "Enter the height of your screen in pixels: ";

   cin >> height;

   double aspect = width / height;

   cout << "The aspect ratio is " 

        << aspect;

   cout << endl;

   return 0;

}


5.
(Advanced) Without running it, can you work out what value the following code is going to output, and why?

   unsigned s = 555;

   int i = (s >> 4) & ~(~0 << 3);

   cout << i;



The value printed should be 2. Let's look at the statement:

   int i = (s >> 4) & ~(~0 << 3);



What we're doing here is bit manipulation on s. The first clause, (s >> 4), shifts s right by four bits; because 555 is 1000101011 in binary, a four-bit shift leaves it as 100010. In the second clause, ~0 is composed of all 1s, and it gets shifted left 3 bits, and then the second ~ complements all the bits to leave us with 111 in the bottom three bits. Doing a bitwise AND on 100010 and 111 gives 010, or 2, as the result.


6.
Write a C++/CLI console program that uses an enumeration to identify months in the year with the values associated with the months running from 1 to 12. The program should output each enumeration constant and its underlying value.

// Soln2_6.cpp : main project file.

#include "stdafx.h"

using namespace System;

// Define the enumeration at global scope

enum class Month{January,   February, March,    April,

                 May,       June,     July,     August,

                 September, October,  November, December};

int main(array<System::String ^> ^args)

{

  Month month = Month::January;

  Console::WriteLine(L"Month is {0} and the value is {1} ", month, safe_cast<int>(month));

  month = Month::February;

  Console::WriteLine(L"Month is {0} and the value is {1} ", month, safe_cast<int>(month));

  month = Month::March;

  Console::WriteLine(L"Month is {0} and the value is {1} ", month, safe_cast<int>(month));

  month = Month::April;

  Console::WriteLine(L"Month is {0} and the value is {1} ", month, safe_cast<int>(month));

  month = Month::May;

  Console::WriteLine(L"Month is {0} and the value is {1} ", month, safe_cast<int>(month));

  month = Month::June;

  Console::WriteLine(L"Month is {0} and the value is {1} ", month, safe_cast<int>(month));

  month = Month::July;

  Console::WriteLine(L"Month is {0} and the value is {1} ", month, safe_cast<int>(month));

  month = Month::August;

  Console::WriteLine(L"Month is {0} and the value is {1} ", month, safe_cast<int>(month));

  month = Month::September;

  Console::WriteLine(L"Month is {0} and the value is {1} ", month, safe_cast<int>(month));

  month = Month::October;

  Console::WriteLine(L"Month is {0} and the value is {1} ", month, safe_cast<int>(month));

  month = Month::November;

  Console::WriteLine(L"Month is {0} and the value is {1} ", month, safe_cast<int>(month));

  month = Month::December;

  Console::WriteLine(L"Month is {0} and the value is {1} ", month, safe_cast<int>(month));

  return 0;

}


7.
Write a C++/CLI program that will calculate the areas of three rooms to the nearest number of whole square feet that have the following dimensions in feet:



Room1: 10.5 by 17.6  Room2:  12.7 by 18.9  Room3: 16.3 by 15.4



The program should also calculate and output the average area of the three rooms, and the total area, in each case the result should be to the nearest whole number of square feet.

// Soln2_7.cpp : main project file.

#include "stdafx.h"

using namespace System;

// Define the enumeration at global scope

enum class Month{January,   February, March,    April,

                 May,       June,     July,     August,

                 September, October,  November, December};

int main(array<System::String ^> ^args)

{

  double length1 = 10.5;            // Length of room1

  double width1 = 17.6;             // Width of room1

  double area1 = length1*width1;    // Calculate area

  Console::WriteLine(L"Area of room1 is {0} ", safe_cast<int>(area1));

  double length2 = 12.7;            // Length of room2

  double width2 = 18.9;             // Width of room2

  double area2 = length2*width2;    // Calculate area

  Console::WriteLine(L"Area of room2 is {0} ", safe_cast<int>(area2));

  double length3 = 10.5;            // Length of room3

  double width3 = 17.6;             // Width of room3

  double area3 = length3*width3;    // Calculate area

  Console::WriteLine(L"Area of room3 is {0} ", safe_cast<int>(area3));

  double totalArea = area1 + area2 + area3;

  Console::WriteLine(L"Total area of three rooms is {0} ", safe_cast<int>(totalArea));

  Console::WriteLine(L"Average room area is {0} ", safe_cast<int>(totalArea/3));

  return 0;

}



The output from this program is:

Area of room1 is 184

Area of room2 is 240

Area of room3 is 184

Total area of three rooms is 609

Average room area is 203

Chapter 3


1.
Write a program which reads numbers from cin, and sums them, stopping when 0 has been entered. Construct three versions of this program, using the while, do-while and for loops.



The while version:

// Soln3_1A.cpp

#include <iostream>

using std::cin;

using std::cout;

using std::endl;

int main()

{

   int val, total=0;

   cout << "Enter numbers, one per line. Enter 0 to end:\n";

   cin >> val;

   while (val != 0)

   {

      total += val;

      cin >> val;

   }

   cout << "\nThank you. The total was " << total;

   cout << endl;

   return 0;

}



Typical output from the program looks like this:

Enter numbers, one per line. Enter 0 to end:

25

50

75

100

125

0

Thank you. The total was 375



The do-while version:

// Soln3_1B.cpp

#include <iostream>

using std::cin;

using std::cout;

using std::endl;

int main()

{

   int val, total=0;

   cout << "Enter numbers, one per line. Enter 0 to end:\n";

   do

   {

      cin >> val;

      total += val;

   } while (val != 0);

   cout << "\nThank you. The total was " << total;

   cout << endl;

   return 0;

}



The for version:

// Soln3_1C.cpp

#include <iostream>

using std::cin;

using std::cout;

using std::endl;

int main()

{

   int val, total=0;

   cout << "Enter numbers, one per line. Enter 0 to end:\n";

   cin >> val;

   // We don't need the initialization or increment expressions

   for (; val!=0;)

   {

      total += val;

      cin >> val;

   }

   cout << "\nThank you. The total was " << total;

   cout << endl;

   return 0;

}


2.
Write an ISO/ANSI C++ program to read characters from the keyboard and count the vowels. Stop counting when a Q (or a q) is encountered. Use a combination of an indefinite loop to get the characters, and a switch statement to count them.

// Soln3_2.cpp

#include <iostream>

using std::cin;

using std::cout;

using std::endl;

int main()

{

   char c;

   int nVowels=0, nChars=0;

   cout << "Enter characters and enter 'Q' or 'q' to end:"

        << endl;

   for (;;)

   {

      cin >> c;

      if (c == 'q' || c == 'Q')

         break;

      switch(c)

      {

      case 'A': case 'a':

      case 'E': case 'e':

      case 'I': case 'i':

      case 'O': case 'o':

      case 'U': case 'u':

         nVowels++;

      default:

         nChars++;

      }

   }

   cout << "Total chars=" << nChars << ", vowels=" << nVowels;

   cout << endl;

   return 0;

}


3.
Write a program to print out the multiplication tables from 2 to 12 in columns.

// Soln3_3.cpp

#include <iostream>

#include <iomanip>

using std::cout;

using std::setw;

int main()

{

   cout << "     2     3     4     5     6     7     8     9    10    11    12\n";

   cout << "------------------------------------------------------------------------\n";

   for (int i=1; i<13; i++)         // rows

   {

      for (int j=2; j<13; j++)      // columns

      {

         cout << setw(6) << j*i;

      }

      cout << '\n';

   }

   return 0;

}



This will produce the output:

     2     3     4     5     6     7     8     9    10    11    12

------------------------------------------------------------------------

     2     3     4     5     6     7     8     9    10    11    12

     4     6     8    10    12    14    16    18    20    22    24

     6     9    12    15    18    21    24    27    30    33    36

     8    12    16    20    24    28    32    36    40    44    48

    10    15    20    25    30    35    40    45    50    55    60

    12    18    24    30    36    42    48    54    60    66    72

    14    21    28    35    42    49    56    63    70    77    84

    16    24    32    40    48    56    64    72    80    88    96

    18    27    36    45    54    63    72    81    90    99   108

    20    30    40    50    60    70    80    90   100   110   120

    22    33    44    55    66    77    88    99   110   121   132

    24    36    48    60    72    84    96   108   120   132   144


4.
Imagine that in a program you want to set a 'file open mode' variable based on two attributes: the file type which can be text or binary, and the way in which you want to open the file to read or write it or append data to it. Using the bitwise operators (& and |) and a set of flags, devise a method to allow a single integer variable to be set to any combination of the two attributes. Write a program which sets such a variable and then decodes it, printing out its setting, for all possible combinations of the attributes.

// Soln3_4.cpp

#include <iostream>

using std::cout;

const int text = 0x01;

const int binary = 0x02;

const int read = 0x10;

const int write = 0x20;

const int append = 0x30;

int main()

{

   int mode = text | read;

   if (mode & text)

      cout << "mode is (text,";

   else if (mode & binary)

      cout << "mode is (binary,";

   if (mode & read)

      cout << "read)\n";

   else if (mode & write)

      cout << "write)\n";

   else if (mode & append)

      cout << "append)\n";

   return 0;

}


5.
Repeat Ex3-03 as a C++/CLI program(you can use Console::ReadKey() to read characters from the keyboard.

// Soln3_5.cpp : main project file.

#include "stdafx.h"

using namespace System;

int main(array<System::String ^> ^args)

{

   wchar_t ch;

   int nVowels=0, nChars=0;

   Console::WriteLine(L"Enter characters and enter 'Q' or 'q' to end:");

   for (;;)

   {

      ch = Console::ReadKey().KeyChar;

      if (ch == 'q' || ch == 'Q')

         break;

      switch(Char::ToLower(ch))

      {

      case 'a': case 'e': case 'i': case 'o': case 'u':

         nVowels++;

      default:

         nChars++;

      }

   }

   Console::WriteLine(L"\nTotal chars={0}, vowels={1}", nChars, nVowels);

  return 0;

}


6.
Write a CLR console program that defines a string (as type String^) and then analyzes the characters in the string to discover the number of uppercase letters, the number of lowercase letters, the number of non-alphabetic characters and the total number of characters in the string.

// Soln3_6.cpp : main project file.

#include "stdafx.h"

using namespace System;

int main(array<System::String ^> ^args)

{

  int vowels = 0;

  int consonants = 0;

  int nonAlpha = 0;

  int totalChars = 0;

  String^ string = L"\"Hello!\" he shouted, \"Are we going now?\".";

  for each(wchar_t ch in string)

  {

    ++totalChars;

    if(Char::IsLetter(ch))

    {

      ch = Char::ToLower(ch);      // Convert to lowercase

      switch(ch)

      {

      case 'a': case 'e': case 'i':

      case 'o': case 'u':

        ++vowels;

        break;

      default:

        ++consonants;

        break;

      }

    }

    else

      ++nonAlpha;

  }

  Console::WriteLine(string);

  Console::WriteLine(L"The string contains {0} vowels, {1} consonants,",

                                                            vowels, consonants);

  Console::WriteLine(L"{0} non-alphabetic characters, which is {1} in total.",

                                                          nonAlpha, totalChars);

    return 0;

}



With the string as I have defined it, the output is:

"Hello!" he shouted, "Are we going now?".

The string contains 12 vowels, 15 consonants,

14 non-alphabetic characters, which is 41 in total.

Chapter 4


1.
Write a native C++ program that will allow an unlimited number of values to be entered and stored in an array allocated in the free store. The program should then output the values five to a line followed by the average of the values entered. The initial array size should be 5 elements. The program should create a new array with 5 additional elements when necessary and copy values from the old array to the new.

// Soln4_1.cpp

#include <iostream>

#include <iomanip>

using std::cin;

using std::cout;

using std::endl;

using std::setw;

int main()

{

  int arraySize = 5;

  double* values = new double[arraySize];    // Initial array to store values

  double* temp = 0;                          // Temporary store for new array

  double inputValue = 0.0;                   // Current input value

  int index = 0;                             // Index to the values array

  for(;;)

  {

    // Read the next value

    cout << "Enter a value or 0 to end: ";

    cin >> inputValue;

    // If it is 0 we are done so exit the loop

    if(inputValue == 0.0)

      break;

    values[index++] = inputValue;        // Store the value and increment index

    if(index == arraySize)                   // If index reaches arraySize

    {                                        // We need a bigger array...

      arraySize += 5;                        // Increase the array size value

      temp = new double[arraySize];          // Allocate the new array

      for(int i = 0 ; i<index ; i++)         // Copy old array elements to new

        temp[i] = values[i];

      delete[] values;                       // Delete the old array

      values = temp;                         // Store address of new array

      temp = 0;                              // Reset temp to null

    }

  }

  // Calcuate the average and output the values

  double average = 0.0;                      // Store for the average

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

  {

    average += values[i];                    // Add value

    cout << setw(10) << values[i];           // Output current value

    if((i+1)%5 == 0)                         // If it's multiple of 5

      cout << endl;                          // start a new line

  }

  cout << endl                               // Output the average

       << "Average is " << average/index

       << endl;

  delete[] values;                           // Release memory for array

  return 0;

}


2.
Repeat the previous exercise but use pointer notation throughout instead of arrays.

// Soln4_2.cpp

#include <iostream>

#include <iomanip>

using std::cin;

using std::cout;

using std::endl;

using std::setw;

int main()

{

  int arraySize = 5;

  double* values = new double[arraySize];    // Initial array to store values

  double* temp = 0;                          // Temporary store for new array

  double inputValue = 0.0;                   // Current input value

  int index = 0;                             // Index to the values array

  for(;;)

  {

    // Read the next value

    cout << "Enter a value or 0 to end: ";

    cin >> inputValue;

    // If it is 0 we are done so exit the loop

    if(inputValue == 0.0)

      break;

    *(values+index++) = inputValue;          // Store the value and increment index

    if(index == arraySize)                   // If index reaches arraySize

    {                                        // We need a bigger array...

      arraySize += 5;                        // Increase the array size value

      temp = new double[arraySize];          // Allocate the new array

      for(int i = 0 ; i<index ; i++)         // Copy old array elements to new

        *(temp+i) = *(values+i);

      delete[] values;                       // Delete the old array

      values = temp;                         // Store address of new array

      temp = 0;                              // Reset temp to null

    }

  }

  double average = 0.0;

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

  {

    average += *(values+i);

    cout << setw(10) << *(values+i);

    if((i+1)%5 == 0)

      cout << endl;

  }

  cout << endl

       << "Average is " << average/index

       << endl;

  delete[] values;                           // Release memory for array

  return 0;

}


3.
Declare a character array, and initialize it to a suitable string. Use a loop to change every other character to upper case.



Hint: in the ASCII character set, values for upper case characters are 32 less than their lower-case counterparts.

// Soln4_3.cpp

#include <iostream>

#include <string>

using std::cout;

using std::endl;

int main()

{

   char str[] = "Doctor Livingstone, I presume?";

   cout << str << endl;                     // Output the string

   for (unsigned int i = 0; i < strlen(str); i += 2)

   {

      if (str[i] >= 'a' && str[i] <= 'z')   // If it's lowercase letter

         str[i] -= 32;                      // change to uppercase

   }

   cout << str << endl;                     // Output the modified string

   return 0;

}



The output from this solution is:

Doctor Livingstone, I presume?

DoCtOr LIvInGsToNe, I PrEsUmE?


4.
Write a C++/CLI program that creates an array with a random number of elements of type int. The array should have from 10 to 20 elements. Set the array elements to random values between 100 and 1000. Output the elements 5 to a line in ascending sequence without sorting the array; for example, find the smallest element and output that, then the next smallest, and so on.

// Soln4_4.cpp : main project file.

#include "stdafx.h"

using namespace System;

// This uses an array of bool values to record which data values

// have been output at any given time. A value that has been output

// is marked as true in the used array, and only values that have a 

// corresponding true value in the used array are checked each time.

int main(array<System::String ^> ^args)

{

  Random^ generator = gcnew Random;

  array<int>^ values = gcnew array<int>(generator->Next(10,20));

  // Initialize the array of data value

  for (int i = 0 ; i < values->Length ; i++)

    values[i] = generator->Next(100,1000);

  // Create array to identify elements that have been output

  array<bool>^ used = gcnew array<bool>(values->Length);

  Array::Clear(used, 0, used->Length);      // Set elements false

  Console::WriteLine(L"There are {0} values.", values->Length);

  int minimum = 0;                          // Current minimum

  int minIndex = 0;                         // Index of current minimum

  // Output the values in ascending sequence

  for(int count = 0 ; count<values->Length ; count++)

  {

    // Find first candidate for minimum

    for(int i = 0 ; i<values->Length ; i++)

      if(minimum == 0 && !used[i])

      {

        minimum = values[i];

        minIndex = i;

        break;

      }

    // Look for a lower minimum from remaining elements    

    for(int i = minIndex+1 ; i<values->Length ; i++)

      if(minimum>values[i] && !used[i])

      {

        minimum = values[i];

        minIndex = i;

      }

    used[minIndex] = true;                 // Record minimum as used

    Console::Write(L"{0,10}", minimum);    // Write the minimum

    if((count+1)%5 == 0)                   // If it's multiple of 5

      Console::WriteLine();                // Write a newline

    minimum = 0;                           // Reset minimum to 0

  }

  Console::WriteLine();

  return 0;

}



This is not the only way to do this. For example, you could copy unused elements to a new array on each iteration that you output the minimum, and only check the new array next time round.


5.
Write a C++/CLI program that will generate a random integer greater than 10,000. Output the integer then output the digits in the integer in words. For example, if the integer generated was 345678, then the output will be:

The value is 345678

three four five six seven eight

// Soln4_5.cpp : main project file.

#include "stdafx.h"

using namespace System;

int main(array<System::String ^> ^args)

{

  Random^ generator = gcnew Random;

  int number = generator->Next(0,Int32::MaxValue-10000) + 10000;

  Console::WriteLine(L"The value is {0}", number);

  array<String^>^ digitWord = {L" zero", L" one", L" two", L" three", L" four",

                           L" five", L" six", L" seven", L" eight", L" nine"};

  String^ inWords = L"";

  while(number > 0)

  {

    inWords = digitWord[number % 10]+inWords;

    number /= 10;

  }

  Console::WriteLine(inWords);

  return 0;

}


6.
Write a C++/CLI program that creates an array containing the following strings:

"Madam I'm Adam."

"Don't cry for me, Marge and Tina."

"Lid off a daffodil."

"Red lost soldier."

"Cigar? Toss it in a can. It is so tragic."



The program should examine each string in turn, output the string and indicate whether it is or is not a palindrome. A palindrome is sentence that has the some sequence of letters reading backwards or forwards ignoring spaces and punctuation.

// Soln4_6.cpp : main project file.

#include "stdafx.h"

using namespace System;

// This test strings for being palindromes by extracting letters 

// from each string and assembling into a new string as lowercase.

// Successive letters from either end of the new string are compared

// and if any pair does not match, the string is not a palindrome.

int main(array<System::String ^> ^args)

{

  array<String^>^ phrases = {L" Madam I'm Adam",

                             L" Don't cry for me, Marge and Tina",

                             L" Lid off a daffodil",

                             L" Red lost soldier",

                             L" Cigar? Toss it in a can. It is so tragic"};

  String^ letters;           // Stores handle to letters-only phrase

  bool isPalindrome;         // Indicates palindrome or not

  for each(String^ phrase in phrases)

  {

    // Extract letters and make lowercase

    letters = L"";

    for each(wchar_t ch in phrase)

      if(Char::IsLetter(ch))

        letters += Char::ToLower(ch);

   // Test for palindrome - compare characts from each end

   isPalindrome = true;

   for(int i = 0 ; i<letters->Length/2 ; i++)

      if(letters[i] != letters[letters->Length-i-1])

      {

        isPalindrome = false;

        break;

      }

    Console::WriteLine(L"\"" + phrase + L"\" " 

                 + (isPalindrome ? "is" : "is not") + L" a palindrome.");

  }

  return 0;

}

Chapter 5


1.
The factorial of 4 (written as 4!) is 4*3*2*1 = 24, and 3! is 3*2*1 = 6, so it follows that 4! = 4*3!, or more generally:



fact(n) = n*fact(n - 1)



The limiting case is when n is 1, in which case 1! = 1. Write a recursive function which calculates factorials, and test it.

// Soln5_1.cpp

#include <iostream>

using std::cout;

using std::endl;

// Recursive factorial function

long fact(long n)

{

  return n == 1L ? 1L : n*fact(n-1);

}

int main()

{

  for(long value = 2 ; value<10L ; value++)

    cout << value << "! = " << fact(value) << endl;

  return 0;

}



The solution here will produce the output:

2! = 2

3! = 6

4! = 24

5! = 120

6! = 720

7! = 5040

8! = 40320

9! = 362880



Of course, you could read in the maximum integer for which the factorials are to be created. Factorials grow very rapidly, so even using variables of type long, you will find that the range upper limit for the type is exceeded for quite modest integers. You should be able to find out quite easily where type long no longer provides an adequate maximum value.


2.
Write a function that swaps two integers, using pointers as arguments. Write a program which uses this function and test that it works correctly.

// Soln5_2.cpp

#include <iostream>

using std::cout;

using std::endl;

// Swap two integers

void swap(int* pa, int* pb)

{

   int temp;

   temp = *pa;

   *pa = *pb;

   *pb = temp;

}

int main()

{

   int a=6, b=4;

   cout << "Before swap:" << endl;

   cout << "a = " << a << ", b = " << b << endl;

   swap(&a, &b);

   cout << "After swap:" << endl;

   cout << "a = " << a << ", b = " << b << endl;

   return 0;

}



The output will be:

Before swap:

a = 6, b = 4

After swap:

a = 4, b = 6


3.
The trigonometry functions (sin(), cos() and tan()) in the standard math library take arguments in radians. Write three equivalent functions, called sind(), cosd() and tand(), which take arguments in degrees. All arguments and return values should be type double.

// Soln5_3.cpp

#include <iostream>

#include <cmath>

using std::cout;

using std::endl;

using std::sin;

using std::cos;

using std::tan;

const double DEG_TO_RAD = 57.2957795;

double sind(double d)

{

   return sin(d/DEG_TO_RAD);

}

double cosd(double d)

{

   return cos(d/DEG_TO_RAD);

}

double tand(double d)

{

   return tan(d/DEG_TO_RAD);

}

int main()

{

   cout << "cos(30) = " << cosd(30.0) << endl;

   cout << "sin(30) = " << sind(30.0) << endl;

   cout << "tan(30) = " << tand(30.0) << endl;

   return 0;

}



The output will be:

cos(30) = 0.866025

sin(30) = 0.5

tan(30) = 0.57735


4.
Write a native C++ program that reads a number(an integer) and a name (less than 15 characters) from the keyboard. Design the program so that the data entry is done in one function, and the output in another. Keep the data in the main program. The program should end when zero is entered for the number. Think about how you are going to pass the data between functions(by value, by pointer, or by reference?

// Soln5_4.cpp

#include <iostream>

using std::cin;

using std::cout;

using std::endl;

// Read a number and a name

void GetData(int& number, char name[])

{

   cout << "Enter a number: ";

   cin >> number;

   if (number != 0)

   {

      cout << endl << "And a name: ";

      cin >> name;

   }

}

void PutData(int number, char name[])

{

   cout << endl << "Thank you. Your number and name were " 

        << number << " and \"" << name << "\"" << endl;

}

int main()

{

   int number;

   char name[15];

   for (;;)

   {

      GetData(number, name);

      if (number == 0)

         break;

      PutData(number, name);

   }

   return 0;

}



Typical output will be:

Enter a number: 123

And a name: Jim

Thank you. Your number and name were 123 and "Jim"

Enter a number: 234

And a name: Joan

Thank you. Your number and name were 234 and "Joan"

Enter a number: 0


5.
(Advanced) Write a function which, when passed a string consisting of words separated by single spaces, will return the first word; calling it again with an argument of NULL will return the second word, and so on, until the string has been processed completely, when NULL will be returned. This is a simplified version of the way the native C++ run-time library routine strtok() works. So, when passed the string 'one two three', the function will return you 'one', then 'two', and finally 'three'. Passing it a new string results in the current string being discarded before the function starts on the new string.

// Soln5_5.cpp

#include <iostream>

#include <cstring>

using std::cin;

using std::cout;

using std::endl;

char* parse(const char* str)

{

   static char* pStr = 0;

   static size_t len;

   static size_t start = 0;

   size_t pos;

   char* pReturn;

   // First time through, save the string

   if (str)

   {

      delete pStr;   // in case it was allocated

      len = strlen(str);

      pStr = new char[len+1];

      strcpy_s(pStr, len+1, str);

   }

   if (start >= len)

      return 0;

   // Walk the string from 'start' till we find a blank or the end

   for (pos = start; pStr[pos] != ' ' && pStr[pos] != '\0'; pos++);

   // Copy the string if we've a word to return, otherwise return NULL

   if (pos != start)

   {

      pReturn = new char[pos - start + 2];

      size_t i = 0;

      for (size_t j=start; j<pos; i++,j++)

         pReturn[i] = pStr[j];

      pReturn[i] = '\0';

      start = pos+1;

      return pReturn;

   }

   else

      return 0;

}

int main()

{

   char s1[] = "seventy-one fruit balls, please Doris";

   cout << "string is '" << s1 << "'\n\nParsing...\n";

   char* p = parse(s1);

   while (p)

   {

      cout << p << endl;

      p = parse(0);

   }

   return 0;

}



The output from this solution is:

string is 'seventy-one fruit balls, please Doris'

Parsing...

seventy-one

fruit

balls,

please

Doris

Chapter 6


1.
Consider the following function:

   int ascVal(int i, const char* p)

   {

      // print the ASCII value of the char

      if (!p || i > strlen(p))

         return -1;

      else

         return p[i];

   }



Write a program which will call this function through a pointer and verify that it works. You'll need an #include directive for the <cstring> header in your program in order to use the strlen() function.

// Soln6_1.cpp

#include <iostream>

#include <cstring>

using std::cin;

using std::cout;

using std::endl;

int ascVal(int i, const char* p)

{

   // Output the ASCII value of the character

   if (!p || i > strlen(p))

      return -1;

   else

      return p[i];

}

int main()

{

   char* str = "a bunch of bananas";

   int (*fp) (int, const char*);

   fp = ascVal;

   for(int n = 0 ; n<strlen(str) ; n++)

   {

     int i = (*fp)(n,str);

     cout << "value of '" << str[n] << "' is " << i << endl;

   }

   return 0;

}



The output from this solution is:

value of 'a' is 97

value of ' ' is 32

value of 'b' is 98

value of 'u' is 117

value of 'n' is 110

value of 'c' is 99

value of 'h' is 104

value of ' ' is 32

value of 'o' is 111

value of 'f' is 102

value of ' ' is 32

value of 'b' is 98

value of 'a' is 97

value of 'n' is 110

value of 'a' is 97

value of 'n' is 110

value of 'a' is 97

value of 's' is 115


2.
Write a family of overloaded functions called equal(), which take two arguments of the same type, returning 1 if the arguments are equal, and 0 otherwise. Provide versions having char, int, double and char* arguments. (Use the strcmp() function from the runtime library to test for equality of strings. If you don't know how to use strcmp(), search for it in the online help. You'll need an #include directive for the <cstring> header file in your program.) Write test code to verify that the correct versions are called.

// Soln6_2.cpp

#include <iostream>

#include <cstring>

using std::cin;

using std::cout;

using std::endl;

int equal(int a,int b)

{

   return (a==b) ? 1 : 0;

}

int equal(double a,double b)

{

   return (a==b) ? 1 : 0;

}

int equal(char a,char b)

{

   return (a==b) ? 1 : 0;

}

int equal(char* a,char* b)

{

   return strcmp(a,b)==0 ? 1 : 0;

}

int main()

{

   int iA=3, iB=5;

   cout << "Comparing iA = " << iA << " and iB = " << iB << endl;

   if (equal(iA,iB))

      cout << "iA and iB are the same" << endl;

   else

      cout << "iA and iB are different" << endl;

   double dA=3.5, dB=3.5;

   cout << "Comparing dA = " << dA << " and dB = " << dB << endl;

   if (equal(dA,dB))

      cout << "dA and dB are the same" << endl;

   else

      cout << "dA and dB are different" << endl;

   char* pA = "hello";

   char* pB = "mickey";

   cout << "Comparing pA = \"" << pA << "\" and pB = \"" << pB << "\"" << endl;

   if (equal(pA,pB))

      cout << "pA and pB are the same" << endl;

   else

      cout << "pA and pB are different" << endl;

   char* pC = "mickey";

   cout << "Comparing pB = \"" << pB << "\" and pC = \"" << pC << "\"" << endl;

   if (equal(pB,pC))

      cout << "pB and pC are the same" << endl;

   else

      cout << "pB and pC are different" << endl;

   return 0;

}



This produces the following output:

Comparing iA = 3 and iB = 5

iA and iB are different

Comparing dA = 3.5 and dB = 3.5

dA and dB are the same

Comparing pA = "hello" and pB = "mickey"

pA and pB are different

Comparing pB = "mickey" and pC = "mickey"

pB and pC are the same


3.
At present, when the calculator hits an invalid input character, it prints an error message, but doesn't show you where the error was in the line. Write an error routine which will print out the input string, putting a caret (^) below the offending character, like this:

12 + 4,2*3

      ^

// Function prototype

void error(char* str, int index);     // Function to identify an error

// Function to identify an error

void error(char* str, int index)

{

   cout << str << endl;

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

      cout << ' ';

   cout << '^' << endl;

}

// Function to evaluate an arithmetic expression

double expr(char* str)

{

  double value = 0.0;                  // Store result here

  int index = 0;                       // Keeps track of current character position

  value = term(str, index);            // Get first term

  for(;;)                              // Indefinite loop, all exits inside

  {

    switch(*(str + index++))           // Choose action based on current character

    {

      case '\0':                       // We're at the end of the string

         return value;                 // so return what we have got

      case '+':                        // + found so add in the

         value += term(str, index);    // next term

         break;

      case '-':                        // - found so subtract

         value -= term(str, index);    // the next term

         break;

      default:                         // If we reach here the string

         cout << endl                  // is junk

              << "Arrrgh!*#!! There's an error"

              << endl;

         error(str, index-1);

         exit(1);

    }

  }

}



Here's the CLR version:

// Function prototype

void error(String^ str, int index);         // Function to identify an error

// Function to identify an error

void error(String^ str, int index)

{

   Console::WriteLine(str);

   Console::Write(gcnew String(' ',index));

   Console::WriteLine(" ^");

}

// Function to evaluate an arithmetic expression

double expr(String^ str)

{

  int^ index = 0;                      // Keeps track of current character position

  double value = term(str, index);     // Get first term

  while(*index < str->Length)

  {

    switch(str[*index])                // Choose action based on current character

    {

      case '+':                        // + found so 

         ++(*index);                   // increment index and add

         value += term(str, index);    // the next term

         break;

      case '-':                        // - found so

          ++(*index);                  // decrement index and add

        value -= term(str, index);     // the next term

         break;

      default:                         // If we reach here the string is junk

        Console::WriteLine(L"Arrrgh!*#!! There's an error.\n");

        error(str, *index-1);

        exit(1);

    }

  }

  return value;

}


4.
Add an exponentiation operator, ^, to the calculator, fitting it in alongside * and /. What are the limitations of implementing it in this way, and how can you overcome them?



Here's the version for the ANSI C++ calculator program:

#include <cmath>

// Function to get the value of a term

double term(char* str, int& index)

{

  double value = 0.0;                  // Somewhere to accumulate 

                                       // the result

  value = number(str, index);          // Get the first number in the term

  // Loop as long as we have a good operator

  while((*(str + index) == '*') || (*(str + index) == '/') || (*(str + index) == '^'))

  {

    if(*(str + index) == '*')          // If it's multiply,

      value *= number(str, ++index);   // multiply by next number

    if(*(str + index) == '/')          // If it's divide,

      value /= number(str, ++index);   // divide by next number

    if(*(str + index)=='^')            // If it's exponentiation

      value = pow(value, number(str, ++index)); // Raise to power of nxt number

  }

  return value;                        // We've finished, so return what 

                                       // we've got

}



Notice the use of the pow() function from the math library. The limitation of this approach is that ^ should have higher precedence than * or /, but the calculator gives only two levels: the plus-and-minus level, and the multiply-and-divide level. Without redesigning the calculator from the ground up, the best way to make exponentiation work properly is to always use parentheses, so that instead of 3*3^3, you type 3*(3^3). This is what programmers call a “feature.”



Here's the version for the CLR calculator:

  // Loop as long as we have characters and a good operator

  while(*index < str->Length)

  {

    if(str[*index] == L'*')                 // If it's multiply,

    {

      ++(*index);                           // increment index and

      value *= number(str, index);          // multiply by next number

    }

    else if( str[*index] == L'/')           // If it's divide

    {

      ++(*index);                           // increment index and

      value /= number(str, index);          // divide by next number

    }

    else if( str[*index] == L'^')                    // If it's exponentiation

    {

      ++(*index);                                    // increment index and

      value = Math::Pow(value, number(str, index));  // power of next number

    }

    else

      break;                                // Exit the loop

 }

  // We've finished, so return what we've got

  return value;                             

}


5.
(Advanced) Extend the calculator so it can handle trig and other math functions, allowing you to input expressions such as

2 * sin(0.6)



The math library functions all work in radians; provide versions of the trigonometric functions so that the user can use degrees, for example

2 * sind(30)



The place to do this is in the number() function, which currently checks whether the next item in the string is a number or an opening bracket. Since all math functions are going to be followed by an opening bracket, it is quite simple to collect alphabetic characters into a string until we hit an opening bracket, then process the contents of the brackets, and apply the operation on the way out. This version is pretty simple-minded, and errors (such as not putting the function argument in brackets) tend to get silently ignored.



Here's the solution for the ISO/ANSI C++ calculator:

// Function prototype

double doOperation(char* op, double value);   // Execute math function

// Execute math function

double doOperation(char* op, double value)

{

   if (!_stricmp(op, "sin"))

      return sin(value);

   else if (!_stricmp(op, "sind"))

      return sin(value/degToRad);

   else if (!_stricmp(op, "cos"))

      return cos(value);

   else if (!_stricmp(op, "cosd"))

      return cos(value/degToRad);

   else if (!_stricmp(op, "tan"))

      return tan(value);

   else if (!_stricmp(op, "tand"))

      return tan(value/degToRad);

   else if (!_stricmp(op, "sqrt"))

      return sqrt(value);

   else

   {

      cout << "Error: unknown operation '" << op << "'" << endl;

      exit(1);

   }

   return 0;

}



The _stricmp() function is the ISO/ANSI C++ function for comparing lowercase representations of two strings.



Here's the revised version of the number() function in the ISO/ANSI C++ calculator program:

// Function to recognize a number in a string

double number(char* str, int& index)

{

  double value = 0.0;                  // Store the resulting value

  // Look for a math function name

  char op[6];

  int ip = 0;

  while (isalpha(*(str+index)))      // Copy the function name

    op[ip++] = *(str+index++);

  op[ip] = '\0';                     // Append terminator

  if(*(str + index) == '(')           // Start of parentheses

  {

    char* psubstr = 0;               // Pointer for substring

    psubstr = extract(str, ++index); // Extract substring in brackets

    value = expr(psubstr);           // Get the value of the substring

    // If we have a math operation saved, go and do it

    if(op[0])

      value = doOperation(op, value);

    delete[]psubstr;                 // Clean up the free store

    return value;                    // Return substring value

  }

  while(isdigit(*(str + index)))       // Loop accumulating leading digits

    value = 10*value + (*(str + index++) - '0');

                                       // Not a digit when we get to here

  if(*(str + index) != '.')            // so check for decimal point

    return value;                      // and if not, return value

  double factor = 1.0;                 // Factor for decimal places

  while(isdigit(*(str + (++index))))   // Loop as long as we have digits

  {

    factor *= 0.1;                     // Decrease factor by factor of 10

    value = value + (*(str + index) - '0')*factor;   // Add decimal place

  }

  return value;                        // On loop exit we are done

}



Here's the equivalent code for the CLR version of the calculator:

// Function prototype

double doOperation(String^ op, double value);   // Execute math function

// Execute math function

double doOperation(String^ op, double value)

{

  double degToRad = 180.0/Math::PI;

  if (String::Compare(op, L"sin", true) == 0)

    return Math::Sin(value);

   else if (String::Compare(op, L"sind", true) == 0)

      return Math::Sin(value/degToRad);

   else if (String::Compare(op, L"cos", true) == 0)

      return Math::Cos(value);

   else if (String::Compare(op, L"cosd", true) == 0)

      return Math::Cos(value/degToRad);

   else if (String::Compare(op, L"tan", true) == 0)

     return Math::Tan(value);

   else if (String::Compare(op, L"tand", true) == 0)

      return Math::Tan(value/degToRad);

   else if (String::Compare(op, L"sqrt", true) == 0)

     return Math::Sqrt(value);

   else

   {

     Console::WriteLine(L"Error: unknown operation '" + op + "'");

     exit(1);

   }

   return 0;

}

// Function to recognize a number

double number(String^ str, int^ index)

{

  double value = 0.0;                         // Store for the resulting value

  // Look for a math function name

  String^ op = "";

  while (Char::IsLetter(str,*index))          // Copy the function name

  {

    op += str[*index];

    ++(*index);

  }

  // Check for expression between parentheses

  if(str[*index] == L'(' )                    // Start of parentheses

  {

    ++(*index);

    String^ substr = extract(str, index);     // Extract substring in brackets

    if(op->Length > 0)

      return doOperation(op, expr(substr));

    else

      return expr(substr);                    // Return substring value

  }

  // Loop accumulating leading digits

  while((*index < str->Length) && Char::IsDigit(str, *index))

  {

    value = 10.0*value + Char::GetNumericValue(str[(*index)]);

    ++(*index);

  }

  // Not a digit when we get to here

  if((*index == str->Length) || str[*index] != '.') // so check for decimal point

    return value;                                   // and if not, return value

  double factor = 1.0;                             // Factor for decimal places

  ++(*index);                                      // Move to digit

  // Loop as long as we have digits

  while((*index < str->Length) && Char::IsDigit(str, *index))   

  {

    factor *= 0.1;                     // Decrease factor by factor of 10

    // Add decimal place

    value = value + Char::GetNumericValue(str[*index])*factor; 

    ++(*index);

  }

  return value;                        // On loop exit we are done

}

Chapter 7


1.
Define a struct Sample that contains two integer data items. Write a program which declares two object of type Sample, called a and b. Set values for the data items that belong to a, and then check that you can copy the values into b by simple assignment.

// Soln7_1.cpp

#include <iostream>                   // For stream input/output

using std::cout;

using std::endl;

struct Sample

{

   int one;

   int two;

};

int main()

{

   Sample a;

   Sample b;

   a.one = 1;

   a.two = 2;

   b.one = b.two = 9999;

   cout << "a=(" << a.one << "," << a.two << ")" << endl;

   // b contains values 9999

   cout << "b=(" << b.one << "," << b.two << ")" << endl;

   b = a;

   cout << "After assigning a to b:" << endl;

   cout << "b=(" << b.one << "," << b.two << ")" << endl;

   return 0;

}



The output will be:

a=(1,2)

b=(9999,9999)

After assigning a to b:

b=(1,2)


2.
Add a char* member to struct Sample in the previous exercise called sPtr. When you fill in the data for a, dynamically create a string buffer initialized with "Hello World!" and make a.sptr point to it. Copy a into b. What happens when you change the contents of the character buffer pointed to by a.sPtr and then output the contents of the string pointed to by b.sPtr? Explain what is happening. How would you get around this?

// Soln7_2.cpp

#include <iostream>                   // For stream input/output

using std::cout;

using std::endl;

struct Sample

{

   int one;

   int two;

   char* sptr;

};

int main()

{

   Sample a;

   Sample b;

   char* s = "hello world!";

   a.one = 1;

   a.two = 2;

   a.sptr = new char[strlen(s)+1];

   strcpy_s(a.sptr, strlen(s)+1, s);

   b.one = b.two = 9999;

   b.sptr = "rubbish";

   cout << "a=(" << a.one << "," << a.two << "," << a.sptr << ")" << endl;

   // b contains values 9999 and a pointer to "rubbish"

   cout << "b=(" << b.one << "," << b.two << "," << b.sptr << ")" << endl;

   b = a;

   cout << "\nAfter copying a to b:" << endl;

   cout << "b=(" << b.one << "," << b.two <<"," << b.sptr << ")" << endl;

   a.sptr[0] = 'H';                           // Change string in a

   cout << 

      "\nAfter modifying the string in a to start with 'H', b has also changed:"

        << endl;

   cout << "a=(" << a.one << "," << a.two << "," << a.sptr << ")" << endl;

   cout << "b=(" << b.one << "," << b.two << "," << b.sptr << ")" << endl;

   // To avoid the two structs pointing to the same string you

   // must create a copy of the string from a, and store its pointer in b.sptr

   b.one = a.one;

   b.two = a.two;

   b.sptr = new char[strlen(a.sptr)+1];

   strcpy_s(b.sptr, strlen(a.sptr)+1, a.sptr);

   cout << "\nAfter copying members of a to b, replicating the string:"

        << endl;

   cout << "a=(" << a.one << "," << a.two << "," << a.sptr << ")" << endl;

   cout << "b=(" << b.one << "," << b.two <<"," << b.sptr << ")" << endl;

   a.sptr[0] = 'h';

   cout << "\nAfter modifying the string in a to start with 'H',"

        << " b has also changed:" << endl;

   cout << "a=(" << a.one << "," << a.two << "," << a.sptr << ")" << endl;

   cout << "b=(" << b.one << "," << b.two << "," << b.sptr << ")" << endl;

   return 0;

}

The output should be:

a=(1,2,hello world!)

b=(9999,9999,rubbish)

After copying a to b:

b=(1,2,hello world!)

After modifying the string in a to start with 'H', b has also changed:

a=(1,2,Hello world!)

b=(1,2,Hello world!)

After copying members of a to b, replicating the string:

a=(1,2,Hello world!)

b=(1,2,Hello world!)

After modifying the string in a to start with 'H', b has also changed:

a=(1,2,hello world!)

b=(1,2,Hello world!)



When you copy a into b, it is the pointer sptr that is copied and not the string to which it points. Thus, both a and b are pointing to the same string, so when you modify it via a.sptr, you are also modifying b's copy. To get around this, you need to manually make your own copy of the string and assign it to b.


3.
Create a function which takes a pointer to an object of type Sample as an argument, and which outputs the values of the members of any object Sample that is passed to it. Test this function by extending the program that you created for the previous exercise.

// Soln7_3.cpp

#include <iostream>                   // For stream input/output

using std::cout;

using std::endl;

struct Sample

{

   int one;

   int two;

   char* sptr;

};

void showSample(Sample* pSample)

{

   cout << pSample->one << "," << pSample->two << "," << pSample->sptr;

}

int main()

{

   Sample a;

   Sample b;

   char* s = "hello world!";

   a.one = 1;

   a.two = 2;

   a.sptr = new char[strlen(s)+1];

   strcpy_s(a.sptr, strlen(s)+1, s);

   b.one = b.two = 9999;

   b.sptr = "rubbish";

   cout << "a=("; 

   showSample(&a); 

   cout << ")" << endl;

   // b contains values 9999 and a pointer to "rubbish"

   cout << "b=(";

   showSample(&b); 

   cout << ")" << endl;

   b = a;

   cout << "\nAfter copying a to b:" << endl;

   cout << "b=("; 

   showSample(&b); 

   cout << ")" << endl;

   a.sptr[0] = 'H';                           // Change string in a

   cout << "\nAfter modifying the string in a to start with 'H',"

        << " b has also changed:" << endl;

   cout << "a=("; 

   showSample(&a); 

   cout << ")" << endl;

   cout << "b=("; 

   showSample(&b); 

   cout << ")" << endl;

   // To avoid the two structs pointing to the same string you

   // must create a copy of the string from a, and store its pointer in b.sptr

   b.one = a.one;

   b.two = a.two;

   b.sptr = new char[strlen(a.sptr)+1];

   strcpy_s(b.sptr, strlen(a.sptr)+1, a.sptr);

   cout << "\nAfter copying members of a to b, replicating the string:" << endl;

   cout << "a=("; 

   showSample(&a); 

   cout << ")" << endl;

   cout << "b=("; 

   showSample(&b); 

   cout << ")" << endl;

   a.sptr[0] = 'h';

   cout << "\nAfter modifying the string in a once more to start with 'h',"

        << " b has not changed:" << endl;

   cout << "a=("; 

   showSample(&a); 

   cout << ")" << endl;

   cout << "b=("; 

   showSample(&b); 

   cout << ")" << endl;

   return 0;

}



The output from this solution will be:

a=(1,2,hello world!)

b=(9999,9999,rubbish)

After copying a to b:

b=(1,2,hello world!)

After modifying the string in a to start with 'H', b has also changed:

a=(1,2,Hello world!)

b=(1,2,Hello world!)

After copying members of a to b, replicating the string:

a=(1,2,Hello world!)

b=(1,2,Hello world!)

After modifying the string in a once more to start with 'h', b has not changed:

a=(1,2,hello world!)

b=(1,2,Hello world!)


4.
Define a class CRecord with two private data members that store a name up to 14 characters long and an integer item number. Define a getRecord() function member of the CRecord class that will set values for the data members by reading input from the keyboard and a putRecord() function member that will output the values of the data members. Implement the getRecord() function so that a calling program can detect when a zero item number is entered. Test your CRecord class with a main() function that will read and output CRecord objects until a zero item number is entered.

// Soln7_4.cpp

#include <iostream>                   // For stream input/output

using std::cin;

using std::cout;

using std::endl;

class CRecord

{

public:

  int getRecord();

  void putRecord();

private:

   int number;

   char name[15];

};

int CRecord::getRecord()

{

   cout << "Enter a number: ";

   cin >> number;

   if (number != 0)

   {

      cout << "And a name: ";

      cin >> name;

   }

   return number;

}

void CRecord::putRecord()

{

   cout << "The number and name are " << number 

        << " and \"" << name << "\"" << endl;

}

int main()

{

  while (true)

  {

    CRecord record;

    if(record.getRecord() == 0)

      break;

    record.putRecord();

  }

  return 0;

}



Typical output will be:

Enter a number: 22

And a name: Ben

The number and name are 22 and "Ben"

Enter a number: 45

And a name: Ann

The number and name are 45 and "Ann"

Enter a number: 0



This solution creates a new CRecord object on each loop iteration and then discards it. If you wanted to keep the CRecord objects, you could store them in an array, but you would need to provide for creating a larger array when the number of objects required it.


5.
Write a class called CTrace that you can use to show you at runtime when code blocks have been entered and exited, by producing output like this:

    function 'f1' entry

    'if' block entry

    'if' block exit

    function 'f1' exit

// Soln7_5.cpp

#include <iostream>                   // For stream input/output

#include <cstring>

using std::cout;

using std::endl;

class CTrace

{

public:

   CTrace(const char* str);

   ~CTrace();

private:

   char* pstr;

};

CTrace::CTrace(const char* str)

{

  size_t len = strlen(str)+1;

   pstr = new char[len];

   strcpy_s(pstr, len, str);

   cout << "Entry: " << pstr << endl;

}

CTrace::~CTrace()

{

   cout << "Exit: " << pstr << endl;

   delete pstr;

   pstr = NULL;

}

int main()

{

   CTrace trace("Main routine");

   if (3 > 5)

   {

      CTrace trace1("'if' block");

   }

   else

   {

      CTrace trace2("'else' block");

   }

   return 0;

}



The output from this program is:

Entry: Main routine

Entry: 'else' block

Exit: 'else' block

Exit: Main routine


6.
Can you think of a way to automatically control the indentation in the last exercise, so that the output looks like this?

    function 'f1' entry

        'if' block entry

        'if' block exit

    function 'f1' exit



You can indent the trace using a static data member of the class to hold the indentation level, so that every CTrace object increases the indentation level when it is created, and decreases it when it is destroyed, like this:

// Soln7_6.cpp

#include <iostream>                   // For stream input/output

#include <cstring>

using std::cout;

using std::endl;

class CTrace

{

public:

   CTrace(const char* str);

   ~CTrace();

private:

   char* pstr;

   static int indentLevel;

};

int CTrace::indentLevel = 0;

CTrace::CTrace(const char* str)

{

   indentLevel += 2;

   size_t len = strlen(str)+1;

   pstr = new char[len];

   strcpy_s(pstr, len, str);

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

      cout << ' ';

   cout << "Entry: " << pstr << endl;

}

CTrace::~CTrace()

{

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

    cout << ' ';

  cout << "Exit: " << pstr << endl;

   delete pstr;

   pstr = NULL;

   indentLevel -= 2;

}

int main()

{

   CTrace trace("Main routine");

   if (3 > 5)

   {

      CTrace trace1("'if' block");

   }

   else

   {

      CTrace trace2("'else' block");

   }

   return 0;

}



The output from this program is:

  Entry: Main routine

    Entry: 'else' block

    Exit: 'else' block

  Exit: Main routine


7.
Define a class to represent a push-down stack of integers. A stack is a list of items which only permits adding ('pushing') or removing ('popping') items from one end and works on a last-in first-out principle. For example, if the stack contained [10 4 16 20], then pop() would return 10, and the stack would then contain [4 16 20]; a subsequent push(13) would leave the stack as [13 4 16 20]. You can't get at an item that is not at the top without first popping the ones above it. Your class should implement push() and pop() functions, plus a print() function so that you can check the stack contents. Store the list internally as an array, for now. Write a test program to verify the correct operation of your class.

// Soln7_7.cpp

#include <iostream>                   // For stream input/output

using std::cout;

using std::endl;

class CStack

{

public:

   CStack() : next(0) {}

   void push(int i);

   int pop();

   void print();

private:

   int list[100];

   int next;

};

void CStack::push(int i)

{

   if (next < 99)

      list[next++] = i;

}

int CStack::pop()

{

   return list[--next];

}

void CStack::print()

{

   cout << '[';

   for(int i=next-1 ; i>=0 ; i--)

      cout << ' '<< list[i];

   cout << " ]\n";

}

int main()

{

   CStack s;

   s.print();

   s.push(5);

   s.push(10);

   s.push(8);

   s.print();

   cout << "top of stack=" << s.pop() << endl;

   s.print();

   return 0;

}



This will generate the following output:

[ ]

[ 8 10 5 ]

top of stack=8

[ 10 5 ]


8.
What happens with your solution to the previous exercise if you try to pop() more items than you've pushed, or save more items than you have space for? Can you think of a robust way to trap this? Sometimes you might want to look at the number at the top of the stack without removing it; implement a peek() function to do this.



To guard against popping more items than there are on the stack (known as stack underflow) or storing more than you've got space for (stack overflow), you can print out an error message and return a “safe” value, such as zero. In a real version of such a class, you'd probably use C++'s exception handling to trap this sort of error.

// Soln7_8.cpp

#include <iostream>                   // For stream input/output

using std::cout;

using std::endl;

class CStack

{

public:

   CStack() : next(0) {}

   void push(int i);

   int pop();

   void print();

   int peek();

private:

   int list[100];

   int next;

};

void CStack::push(int i)

{

   if (next < 99)

      list[next++] = i;

   else

      cout << "Error! Stack overflow" << endl;

}

int CStack::pop()

{

   if (next == 0)

   {

      cout << "Error! Stack underflow" << endl;

      return 0;

   }

   else

     return list[--next];

}

void CStack::print()

{

   cout << '[';

   for(int i=next-1 ; i>=0 ; i--)

      cout << ' '<< list[i];

   cout << " ]\n";

}

int CStack::peek()

{

   if (next == 0)

   {

      cout << "Error! Stack underflow" << endl;

      return 0;

   }

   else

      return list[next-1];

}

int main()

{

   CStack s;

   s.print();

   s.push(5);

   s.push(10);

   s.push(8);

   s.print();

   cout << "peek at top of stack = " << s.peek() << endl;

   s.print();

   cout << "pop top of stack = " << s.pop() << endl;

   cout << "pop top of stack = " << s.pop() << endl;

   s.print();

   cout << "pop top of stack = " << s.pop() << endl;

   cout << "pop top of stack = " << s.pop() << endl;

   return 0;

}


9.
Repeat Ex7-4 but as a CLR console program using ref classes.

// Soln7_9.cpp : main project file.

#include "stdafx.h"

using namespace System;

ref class Record

{

public:

  int getRecord()

  {

    Console::Write(L"Enter a number: ");

    number = Int32::Parse(Console::ReadLine());

     if (number != 0)

     {

        Console::Write(L"And a name: ");

        name = Console::ReadLine();

     }

     return number;

  }

  void putRecord()

  {

    Console::WriteLine(L"The number and name are {0} and \"{1}\"",

                                                    number, name);

  }

private:

   int number;

   String^ name;

};

int main(array<System::String ^> ^args)

{

  while (true)

  {

    Record^ record = gcnew Record;

    if(record->getRecord() == 0)

      break;

    record->putRecord();

  }

  return 0;

}

Chapter 8


1.
Define a native C++ class to represent an estimated integer, such as 'about 40'. These are integers whose value may be regarded as exact or estimated, so the class needs to have as data members a value and an 'estimation' flag. The state of the estimation flag affects arithmetic operations, so that '2 * about 40' is 'about 80'. The state of variables should be switchable between 'estimated' and 'exact'.



Provide one or more constructors for such a class. Overload the + operator so that these integers can be used in arithmetic expressions. Do you want the + operator to be a global or a member function? Do you need an assignment operator? Provide a Print() member function so that they can be printed out, using a leading 'E' to denote that the 'estimation' flag is set. Write a program to test the operation of your class, checking especially that the operation of the estimation flag is correct.

// Soln8_1.cpp

#include <iostream>                   // For stream input/output

using std::cout;

using std::endl;

#define TRUE 1

#define FALSE 0

class CEstimatedInteger

{

private:

   int val;

   int bEst;

public:

  CEstimatedInteger(int i=0, int e=0) : val(i), bEst(e){}

   void setEstimated(int e)

   {

      bEst = (!e) ? FALSE : TRUE;

   }

   void print();

   // Helper functions

   CEstimatedInteger Add(const CEstimatedInteger& b) const;

};

void CEstimatedInteger::print()

{

   if (bEst)

      cout << 'E';

   cout << val;

}

CEstimatedInteger CEstimatedInteger::Add(const CEstimatedInteger& b) const

{

   CEstimatedInteger t(val+b.val);

   if (bEst || b.bEst)

      t.bEst = TRUE;

   return t;

}

CEstimatedInteger operator+(const CEstimatedInteger& a, const CEstimatedInteger& b)

{

   return a.Add(b);

}

int main()

{

   CEstimatedInteger a=3, c;

   CEstimatedInteger b(5,TRUE);

   cout << "a=";

   a.print();

   cout << endl;

   cout << "b=";

   b.print();

   cout << endl;

   c = a + b;

   cout << "c=";;

   c.print();

   cout << endl;

   return 0;

}



The output produced by this solution is:

a=3

b=E5

c=E8


2.
Implement a simple string class in native C++ that holds a char* and an integer length as private data members. Provide a constructor which takes an argument of type const char*, and implement the copy constructor, assignment operator and destructor functions. Verify that your class works. You will find it easiest to use the string functions from the <cstring> header file.

// Soln8_2.cpp

#include <iostream>                   // For stream input/output

#include <cstring>

using std::cout;

using std::endl;

class CSimpleString

{

private:

   size_t len;

   char* buff;

public:

   CSimpleString(const char* p = 0);

   CSimpleString(const CSimpleString& s);

   ~CSimpleString();

   CSimpleString& operator=(const CSimpleString& rhs);

   void print();

};

CSimpleString::CSimpleString(const char* p) : len(0), buff(0)

{

   if (p != 0)

   {

      len = strlen(p);

      if (len > 0)

      {

         buff = new char[len+1];

         strcpy_s(buff, len+1, p);

      }

   }

}

CSimpleString::CSimpleString(const CSimpleString& s)

{

   len = s.len;

   buff = new char[len+1];

   strcpy_s(buff, len+1, s.buff);

}

CSimpleString::~CSimpleString()

{

   delete buff;

}

CSimpleString& CSimpleString::operator=(const CSimpleString& rhs)

{

   len = rhs.len;

   delete buff;

   buff = new char[len+1];

   strcpy_s(buff, len+1, rhs.buff);

   return *this;

}

void CSimpleString::print()

{

   cout << buff;

}

int main()

{

   CSimpleString s1 = "hello";

   CSimpleString s2;

   s2 = s1;

   cout << "s1 = \"";

   s1.print();

   cout << "\"" << endl;

   cout << "s2 = \"";

   s2.print();

   cout << "\"" << endl;

   return 0;

}



This produces the following output:

s1 = "hello"

s2 = "hello"


3.
What other constructors might you want to supply for your string class? Make a list, and code them up.



Here are two suggestions for extra constructors—the first constructs a string from a repeated single character, while the second creates a string representation of an integer.

class CSimpleString

{

private:

   size_t len;

   char* buff;

public:

   CSimpleString(const char* p = 0);

   CSimpleString(const CSimpleString& s);

   CSimpleString(char c, int count=1);

   CSimpleString(int i);

   ~CSimpleString();

   CSimpleString& operator=(const CSimpleString& rhs);

   void print();

};

CSimpleString::CSimpleString(char c, int count) : len(0), buff(0)

{

   len = count;

   if (len > 0)

   {

      buff = new char[len+1];

      memset(buff, c, len);

      buff[len] = '\0';

   }

}

CSimpleString::CSimpleString(int i) : len(0), buff(0)

{

   char sTmp[20];

   _itoa_s(i, sTmp, 20, 10);

   len = strlen(sTmp);

   if (len > 0)

   {

      buff = new char[len+1];

      strcpy_s(buff, len+1, sTmp);

   }

}


4.
(Advanced) Does your class correctly deal with cases such as this?

string s1;

...

s1 = s1;



If not, how should it be modified?



As coded, our assignment operator won't cope with exceptional cases such as s1=s1, because we delete the buffer before doing the copy. If we're trying to copy the same object, we'll have deleted the object's buffer before doing so. The simplest and easiest way around this is to check that the object isn't copying itself, and if it is, just return the current object:

CSimpleString& CSimpleString::operator=(const CSimpleString& rhs)

{

   if (&rhs != this)

   {

     len = rhs.len;

     delete buff;

     buff = new char[len+1];

     strcpy_s(buff, len+1, rhs.buff);

   }

   return *this;

}


5.
(Advanced) Overload the + and += operators of your class for concatenating strings.



First, add these two functions to the public section of the CSimpleString class:

   CSimpleString& operator+=(const CSimpleString& rhs);

   CSimpleString concat(const CSimpleString& s2) const;



The += operator is implemented as a member function because it will always be called by a string object. The + operator, on the other hand, may be called upon to add string objects and string literals in any order, so it makes sense to make it a global operator function. Here are the implementations of these functions:

CSimpleString& CSimpleString::operator+=(const CSimpleString& rhs)

{

   char* t = buff;

   size_t length = len + rhs.len + 1;

   buff = new char[length];

   strcpy_s(buff,length, t);

   strcat_s(buff, length, rhs.buff);

   len += rhs.len;

   delete[] t;

   return *this;

}

CSimpleString CSimpleString::concat(const CSimpleString& s2) const

{

  size_t length = len + s2.len + 1;

   char* tmp = new char[length];

   strcpy_s(tmp, length, buff);

   strcat_s(tmp, length, s2.buff);

   CSimpleString t(tmp);

   return t;

}

CSimpleString operator+(const CSimpleString& s1, const CSimpleString& s2)

{

   return s1.concat(s2);

}


6.
Modify the stack example from Exercise 7 in the previous chapter so that the size of the stack is specified in the constructor and dynamically allocated. What else will you need to add? Test the operation of your new class.



When you dynamically allocate space for the stack, you'll need to provide a destructor to free the memory.

// Soln8_6.cpp

#include <iostream>                   // For stream input/output

using std::cout;

using std::endl;

class CStack

{

public:

   CStack(int n = 10);

   ~CStack();

   void push(int i);

   int pop();

   void print();

private:

   int* pList;

   int size;

   int next;

};

CStack::CStack(int n) : next(0), size(n)

{

   pList = new int[size];

}

CStack::~CStack()

{

   delete [] pList;

}

void CStack::push(int i)

{

   if (next < 99)

      pList[next++] = i;

}

int CStack::pop()

{

   return pList[--next];

}

void CStack::print()

{

   cout << '[';

   for(int i=next-1 ; i>=0 ; i--)

      cout << ' '<< pList[i];

   cout << " ]\n";

}

int main()

{

   CStack s(20);

   s.print();

   s.push(5);

   s.push(10);

   s.push(8);

   s.print();

   cout << "top of stack=" << s.pop() << endl;

   s.print();

   return 0;

}


7.
Define a Box ref class with the same functionality as the CBox class in Ex8_08.cpp and reimplement the example as a program for the CLR.

// Ex8_7.cpp : main project file.

#include "stdafx.h"

using namespace System;

ref class Box

{

public:

   Box()

   {

     Box(1.0, 1.0, 1.0);

   }

   Box(double lv, double wv, double hv)

   {

     lv = lv <= 0.0 ? 1.0 : lv;           // Ensure positive

     wv = wv <= 0.0 ? 1.0 : wv;           // dimensions for

     hv = hv <= 0.0 ? 1.0 : hv;           // the object

     lngth = lv>wv ? lv : wv;             // Ensure that

     wdth = wv<lv ? wv : lv;              // length >= width

     hght = hv;

   }

    double Volume() 

    {

      return lngth*wdth*hght;

    }

   property double height

   {

     double get() { return hght; }

   }

    property double width

   {

     double get() { return wdth; }

   }

     property double length

   {

     double get() { return lngth; }

   }

    // Overloaded addition operator

    Box^ operator+(Box^ box)

    {

    // New object has larger length and width of the two,

    // and sum of the two heights

    return gcnew Box(lngth > box->lngth ? lngth : box->lngth,

                     wdth > box->wdth ? wdth : box->wdth,

                     hght + box->hght);

    }

    // Divide one box into another

    int operator/(Box^ box)

    {

    // Temporary for number in horizontal plane this way

    int tc1 = 0;

    // Temporary for number in a plane that way

    int tc2 = 0;

    tc1 = safe_cast<int>(lngth/box->lngth)*

             safe_cast<int>(wdth/box->wdth);   // to fit this way

    tc2 = safe_cast<int>(lngth/box->wdth)*

             safe_cast<int>(wdth/box->lngth);  // and that way

    //Return best fit

    return static_cast<int>(hght/box->hght)*(tc1>tc2 ? tc1 : tc2);

    }

    // Post-multiply a box by an integer

    Box^ operator*(int n)

    {

      if(n%2 == 0)

        return gcnew Box(lngth, 2.0*wdth, (n/2)*hght);   // n even

      else

        return gcnew Box(lngth, wdth, n*hght);           // n odd

    }

    // Operator to return the free volume in a packed Box

    double operator%(Box^ box)

    { return Volume() - (this/box)*box->Volume(); }

    // Function for testing if a Box object is >= a constant

    bool operator>=(double value)

    { return value <= this; }

    // Function for testing if a Box object is <= a constant

    bool operator<=(double value)

    { return value >= this; }

    // Function for testing if a constant is > a Box object

    static bool operator>(double value, Box^ box)

    { return value > box->Volume(); }

    // Function for testing if a constant is < Box object

    static bool operator<(double value, Box^ box)

    { return value < box->Volume(); }

    // Function for testing if a Box object is > a constant

    static bool operator>(Box^ box, double value)

    { return value < box; }

    // Function for testing if a Box object is < a constant

    static bool operator<(Box^ box, double value)

    { return value > box; }

    // Function for testing if a constant is >= a Box object

    static bool operator>=(double value, Box^ box)

    { return value >= box->Volume(); }

    // Function for testing if a constant is <= a Box object

    static bool operator<=(double value, Box^ box)

    { return value <= box->Volume(); }

    // Function for testing if a constant is == Box object

    static bool operator==(double value, Box^ box)

    { return value == box->Volume(); }

    // Function for testing if Box object is == a constant

    static bool operator==(Box^ box, double value)

    { return value == box; }

    // CBox multiply operator n*aBox

    static Box^ operator*(int n, Box^ box)

    { return box*n; }

private:

   double lngth;             // Length of a box in inches

   double wdth;              // Width of a box in inches

   double hght;              // Height of a box in inches

};

int main(array<System::String ^> ^args)

{

   Box^ candy = gcnew Box(1.5, 1.0, 1.0);             // Candy definition

   Box^ candyBox = gcnew Box(7.0, 4.5, 2.0);          // Candy box definition

   Box^ carton = gcnew Box(30.0, 18.0, 18.0);         // Carton definition

   // Calculate candies per candy box

   int numCandies = candyBox/candy;

   // Calculate candy boxes per carton

   int numCboxes = carton/candyBox;

   // Calculate wasted carton space

   double space = carton%candyBox;

   Console::WriteLine(L"There are {0} candies per candy box", numCandies);

   Console::WriteLine(

    L"For the standard boxes there are {0} candy boxes per carton", numCboxes);

   Console::WriteLine(L"with {0} cubic inches wasted.", space);

   Console::Write(L"CUSTOM CANDY BOX ANALYSIS (No Waste)");

   // Try the whole range of custom candy boxes

   for(double length = 3.0 ; length <= 7.5 ; length += 0.5)

      for(double width = 3.0 ; width <= 5.0 ; width += 0.5)

         for(double height = 1.0 ; height <= 2.5 ; height += 0.5)

         {

            // Create new box each cycle

            Box^ tryBox = gcnew Box(length, width, height);

            if(carton%tryBox < tryBox->Volume() &&

                               tryBox % candy == 0.0 && tryBox/candy >= 30)

            {

               Console::Write(L"\n\nTrial Box L = {0}", tryBox->length);

               Console::WriteLine(L" W = {0} H = {1}",

                                                tryBox->width, tryBox->height);

               Console::Write(L"Trial Box contains {0} candies", tryBox/candy);

               Console::WriteLine(L" and a carton contains {0} candy boxes.",

                                                                carton/tryBox);

            }

         }

   Console::WriteLine();

   return 0;

}



This program produces the following output:

There are 42 candies per candy box

For the standard boxes there are 144 candy boxes per carton

with 648 cubic inches wasted.

CUSTOM CANDY BOX ANALYSIS (No Waste)

Trial Box L = 5 W = 4.5 H = 2

Trial Box contains 30 candies and a carton contains 216 candy boxes.

Trial Box L = 5 W = 4.5 H = 2

Trial Box contains 30 candies and a carton contains 216 candy boxes.

Trial Box L = 6 W = 4.5 H = 2

Trial Box contains 36 candies and a carton contains 180 candy boxes.

Trial Box L = 6 W = 5 H = 2

Trial Box contains 40 candies and a carton contains 162 candy boxes.

Trial Box L = 7.5 W = 3 H = 2

Trial Box contains 30 candies and a carton contains 216 candy boxes.

Chapter 9


1.
What's wrong with the following code?

class CBadClass

{

private:

   int len;

   char* p;

public:

   CBadClass(const char* str): p(str), len(strlen(p)) {}

   CBadClass(){}

};



The items in the initialization list will be processed in the “wrong” order. In other words, len won't contain the length of the string in p, becuase len will be initialized before p. Remember that the members of a class are initialized in the order of their declaration, not in the order that they appear in the initialization list. For this reason, it's a good idea to ensure that your initialization lists are in the same order as the declarations.


2.
Suppose you have a class CBird, as shown below, which you want to use as a base class for deriving a hierarchy of bird classes:

class CBird

{

protected:

   int wingSpan;

   int eggSize;

   int airSpeed;

   int altitude;

public:

   virtual void fly() { altitude = 100; }

};



Is it reasonable to create a CHawk by deriving from CBird? How about a COstrich? Justify your answers. Derive an avian hierarchy which can cope with both of these birds.



It's reasonable to derive a CHawk class from the CBird class, but not a COstrich class. This is because the fly() function sets the altitude to 100, and (as we all know) ostriches can't fly. If you were to derive COstrich from CBird, you would probably provide a fly() function which returned 0, and this might break existing code which relied on the altitude being 100.



A better derivation would be something like this:

class CAvian

{

protected:

   int wingSpan;

   int eggSize;

};

class CFlyingBird : public CAvian

{

protected:

   int airSpeed;

   int altitude;

public:

   virtual void fly() { altitude = 100; }

};

class CFlightlessBird : public CAvian

{

   // ...

};

class CHawk: public CFlyingBird

{

   // ...

};

class COstrich : public CFlightlessBird

{

   // ...

};



Now there's no reason for a user of the bird classes to suppose that an COstrich might be able to fly, and no need for us to bend the inheritance.


3.
Given the following class:

class CBase

{

protected:

   int m_anInt;

public:

   CBase(int n): m_anInt(n) { cout << "Base constructor\n"; }

   virtual void Print() const = 0;

};



What sort of class is CBase, and why? Derive a class from CBase which sets its inherited integer value, m_anInt, when constructed, and prints it on request. Write a test program to verify that your class is correct.



Class CBase is an abstract base class because it contains a pure virtual function. To derive a class from it that will not be abstract, you need to provide a Print() method.

// Soln 9_3.cpp

#include <iostream>

using std::cout;

using std::endl;

class CBase

{

protected:

   int m_anInt;

public:

   CBase(int n) : m_anInt(n) { cout << "Base constructor" << endl; }

   virtual void Print() = 0;

};

class CDerived : public CBase

{

public:

   CDerived(int n) : CBase(n) { cout << "Derived constructor" << endl; }

   void Print() { cout << "value is " << m_anInt << endl; }

};

int main()

{

   CDerived d(3);

   d.Print();

   return 0;

}



The output is:

Base constructor

Derived constructor

value is 3


4.
A binary tree is a structure made up of nodes where each node contains a pointer to a "left" node and a pointer to a "right" node plus a data item, as shown in Figure 9-7.
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Figure 9-7



The tree starts with a root node, and this is the starting point for accessing the nodes in the tree. Either or both pointers in a node can be null. Figure 9-7 shows an ordered binary tree, which is a tree organized such that the value of each node is always greater than or equal to the value of the left node and less than or equal to the value of the right node.



Define a native C++ class to define an ordered binary tree that will store integer values. You will also need to define a Node class but that can be an inner class to the BinaryTree class. Write a program to test the operation of your BinaryTree class by storing an arbitrary sequence of integers in it and retrieving and outputting them in ascending sequence.



Hint: Don't be afraid to use recursion.

// Soln 9_4.cpp

// To use rand_s function you must first define _CRT_RAND_S

#define _CRT_RAND_S             // For secure random number generator

#include <iostream>

#include <iomanip>

#include <cstdlib>              // For rand_s function

using std::cout;

using std::endl;

using std::setw;

class CBinaryTree

{

private:

  class CNode

  {

  public:

    // Node constructor

    CNode(int n) : value(n), m_pLeft(0), m_pRight(0) {}

    // List the node values in order

    void listNode()

    {

      if(m_pLeft != 0)                 // If there's a left node

        m_pLeft->listNode();           // Output its value

      cout << setw(12) << value;       // Output the current node value

      if(++listCount % 5 == 0)

        cout << endl;

      if(m_pRight != 0)                // If there's a right node

        m_pRight->listNode();          // Output its value

    }

    int value;                         // Value of the node

    CNode* m_pLeft;                    // Pointer to left node

    CNode* m_pRight;                   // Pointer to right node

    static int listCount;              // Count of number of output values

  };

public:

  CBinaryTree() : m_pRoot(0){}         // Constructor

  void add(int n);                     // Adds a value to the tree

  void add(int n, CNode* pNode);       // Adds n relative to pNode node

  // List the nodes in sequences

  void listNodes()

  {

    CNode::listCount = 0;

    if(m_pRoot == 0)

      cout << "Binary tree is empty." << endl;

    else 

      m_pRoot->listNode();

  }

private:

   CNode* m_pRoot;                     // Pointer to the roor node

};

int CBinaryTree::CNode::listCount = 0; // Initialize static member

// Add a value to the tree

void CBinaryTree::add(int n)

{

  if(m_pRoot == 0)                     // If there's no root node

    m_pRoot = new CNode(n);            // the new node is the root

  else                                 // otherwise

    add(n, m_pRoot);                   // add the node (recursive)

}

// Add a value relative to a given node

void CBinaryTree::add(int n, CNode* pNode)

{

  if(n == pNode->value)                // If value equals current node

  { // Always add equal values as left node

    CNode* pNewNode = new CNode(n);    // Create the new node for the value

    CNode* pTemp = pNode->m_pLeft;     // Save left ptr for current node

    pNode->m_pLeft = pNewNode;         // then make it point to new node

    pNewNode->m_pLeft = pTemp;         // Left ptr for new node point to old left node

  }

  else if(n > pNode->value)     // If new value is greater than right node value

  {                                    // it must go to the right

    if(pNode->m_pRight == 0)           // so if there's no right node

      pNode->m_pRight = new CNode(n);  // make the new node the right node

    else                               // Otherwise

      add(n, pNode->m_pRight);     // add it relative to right node(recursive)

  }

  else                             // New number is less than current node value

  {

    if(pNode->m_pLeft == 0)            // so if there's no left node

      pNode->m_pLeft = new CNode(n);   // make the new node the left node

    else                               // Otherwise

      add(n, pNode->m_pLeft);     // add it relative to the left node(recursive)

  }

}

int main()

{

  CBinaryTree tree;                  // Create a binary tree

  unsigned int number = 0;           // Stores a number to be added to the tree

  cout << "Random value inserted in the tree are:" << endl;

  // Add 100 random number to the tree

  for(int i = 0 ; i<100 ; i++)

  {

    if(rand_s(&number) != 0)

      cout << "Random number generator failed!" << endl;

    tree.add(number);

    cout << setw(12) << number;

    if((i+1) % 5 == 0)

      cout << endl;

  }

  cout << endl << "Output from the tree is:" << endl;

  tree.listNodes();

   return 0;

}



A typical example of the output is:

Random value inserted in the tree are:

  4010679561  3070074597   120012278  3983439894  1662470075

   790677319   339703528  3171588041  2912700653   158960935

  1463854695  3151609612  3545682702  3877341554   867298891

  3606277061  2245495242  3554003245  1470027107  2916906898

  1136042092  1807267175  1987975553  1186924638  1803905767

  4132063428  1058988867   797508379  1140066493  2322820394

  4223391028  2179748561  3224448885  1543172729  2029980351

  4038191077  4126257243  2975205154   890023864  2445251147

  1789569113  4292975847   703983728  3764776597  3230125854

  3959630630  1294056795  2193957245   127822911  1865273857

   645447266  2129097231  1006446747   156077121  1404226694

  3891055696   985132015  4230730627   674937490  1784957230

  3028643718  3627011761  2523495155  1933624249  2314751794

  3020533098  1919488778  1150111806  2883101245   212371990

  3244651529  2519900936  2922001986  1230295094  2835103337

  2361902346  3218859946   382286049  1327685139  2157977367

  1650277688  1324693911  4255222773  3535443182  1253760137

   786664280   317918604  2651529300  3874049922   218613357

   239538058   371991947  2038667318  2515430269   649345219

  2890431974  1458201160  4181475136  2684584117  2829983675

Output from the tree is:

 -2136989929 -2115218735 -2101010051 -2049472054 -1980215502

 -1972146902 -1933064950 -1849716149 -1779537027 -1775066360

 -1771472141 -1643437996 -1610383179 -1464983621 -1459863959

 -1411866051 -1404535322 -1382266643 -1378060398 -1372965310

 -1319762142 -1274434198 -1266323578 -1224892699 -1143357684

 -1123379255 -1076107350 -1070518411 -1064841442 -1050315767

  -759524114  -749284594  -740964051  -688690235  -667955535

  -530190699  -420917374  -417625742  -403911600  -335336666

  -311527402  -284287735  -256776219  -168710053  -162903868

  -113492160   -71576268   -64236669   -39744523    -1991449

   120012278   127822911   156077121   158960935   212371990

   218613357   239538058   317918604   339703528   371991947

   382286049   645447266   649345219   674937490   703983728

   786664280   790677319   797508379   867298891   890023864

   985132015  1006446747  1058988867  1136042092  1140066493

  1150111806  1186924638  1230295094  1253760137  1294056795

  1324693911  1327685139  1404226694  1458201160  1463854695

  1470027107  1543172729  1650277688  1662470075  1784957230

  1789569113  1803905767  1807267175  1865273857  1919488778

  1933624249  1987975553  2029980351  2038667318  2129097231


5.
Implement Exercise 4 as a CLR program. If you did not manage to complete Exercise 4, look at the solution in the download and use that as a guide to doing this exercise.

// Soln9_5.cpp : main project file.

#include "stdafx.h"

using namespace System;

ref class BinaryTree

{

private:

  ref class Node

  {

  public:

    // Node constructor

    Node(int n) : value(n), left(nullptr), right(nullptr) {}

    // List the node values in order

    void listNode()

    {

      if(left != nullptr)               // If there's a left node

        left->listNode();               // Output its value

      Console::Write(L"{0, 12}", value); // Output the current node value

      if(++listCount % 5 == 0)

        Console::WriteLine();

      if(right != nullptr)             // If there's a right node

        right->listNode();             // Output its value

    }

    int value;                         // Value of the node

    Node^ left;                        // Reference to left node

    Node^ right;                       // Reference to right node

    static int listCount;              // Count of number of output values

  };

public:

  BinaryTree() : root(nullptr){}       // Constructor

  void add(int n);                     // Adds a value to the tree

  void add(int n, Node^ node);         // Adds n relative to pNode node

  // List the nodes in sequences

  void listNodes()

  {

    Node::listCount = 0;

    if(root == nullptr)

      Console::WriteLine(L"Binary tree is empty.");

    else 

      root->listNode();

  }

private:

   Node^ root;                         // Reference to the root node

};

// Add a value to the tree

void BinaryTree::add(int n)

{

  if(root == nullptr)                  // If there's no root node

    root = gcnew Node(n);              // the new node is the root

  else                                 // otherwise

    add(n, root);                      // add the node (recursive)

}

// Add a value relative to a given node

void BinaryTree::add(int n, Node^ node)

{

  if(n == node->value)                 // If value equals current node

  { // Always add equal values as left node

    Node^ newNode = gcnew Node(n);     // Create the new node for the value

    Node^ temp = node->left;           // Save left for current node

    node->left = newNode;              // then make it refeence to new node

    newNode->left = temp;      // left for new node refer to old left node

  }

  else if(n > node->value)     // If new value is greater than right node value

  {                                    // it must go to the right

    if(node->right == nullptr)        // so if there's no right node

      node->right = gcnew Node(n);     // make the new node the right node

    else                               // Otherwise

      add(n, node->right);     // add it relative to right node(recursive)

  }

  else                                 // New number is less than current node value

  {

    if(node->left == nullptr)          // so if there's no left node

      node->left = gcnew Node(n);      // make the new node the left node

    else                               // Otherwise

      add(n, node->left);     // add it relative to the left node(recursive)

  }

}

int main(array<System::String ^> ^args)

{

  BinaryTree^ tree = gcnew BinaryTree; // Create a binary tree

  unsigned int number = 0;             // Stores a number to be added to the tree

  Random^ generator = gcnew Random;

  Console::WriteLine(L"Random value inserted in the tree are:");

  // Add 100 random number to the tree

  for(int i = 0 ; i<100 ; i++)

  {

    number = generator->Next(1, 10000);

    tree->add(number);

    Console::Write(L"{0,12}",number);

    if((i+1) % 5 == 0)

      Console::WriteLine();

  }

  Console::WriteLine(L"Output from the tree is:");

  tree->listNodes();

   return 0;

}


6.
Define a generic BinaryTree class for any type that implements the IComparable interface class and demonstrate its operation by using instances of the generic class to store and retrieve first a number of random integers, and then the elements of the following array:

        array<String^>^ words = {L"Success", L"is", L"the", L"ability", L"to" , 

                                  L"go" , L"from", L"one", L"failure", L"to",

                                  L"another", L"with", L"no", L"loss", L"of",

                                  L"enthusiasm"};



Write the values retrieved from the binary tree to the command line.

// Soln9_6.cpp : main project file.

#include "stdafx.h"

using namespace System;

generic<typename T> where T:IComparable ref class BinaryTree 

{

private:

  ref class Node

  {

  public:

    // Node constructor

    Node(T obj) : object(obj), left(nullptr), right(nullptr) {}

    // List the node objects in order

    void listNode()

    {

      if(left != nullptr)               // If there's a left node

        left->listNode();               // Output its object

      Console::Write(L"  {0}", object); // Output the current node object

      if(++listCount % 5 == 0)

        Console::WriteLine();

      if(right != nullptr)              // If there's a right node

        right->listNode();              // Output its object

    }

    T object;                          // Value of the node

    Node^ left;                        // Reference to left node

    Node^ right;                       // Reference to right node

    static int listCount;              // Count of number of output objects

  };

public:

  BinaryTree() : root(nullptr){}       // Constructor

  // Adds an object to the tree

  void add(T obj)                        

  {

    if(root == nullptr)                  // If there's no root node

      root = gcnew Node(obj);            // the new node is the root

    else                                 // otherwise

      add(obj, root);                    // add the node (recursive)

  }

  void add(T obj, Node^ node)            // Adds obj relative to pNode node

  {

    if(obj->CompareTo(node->object) == 0)    // If value equals current node

    { // Always add equal values as left node

      Node^ newNode = gcnew Node(obj);    // Create the new node for the value

      Node^ temp = node->left;            // Save left for current node

      node->left = newNode;               // then make it refeence to new node

      newNode->left = temp;          // left for new node refer to old left node

    }

    else if(obj->CompareTo(node->object) >0)

    // If new object is greater than right node object

    {                                     // it must go to the right

      if(node->right == nullptr)          // so if there's no right node

        node->right = gcnew Node(obj);    // make the new node the right node

      else                                // Otherwise

        add(obj, node->right);    // add it relative to right node(recursive)

    }

    else                          // New object is less than current node object

    {

      if(node->left == nullptr)           // so if there's no left node

        node->left = gcnew Node(obj);     // make the new node the left node

      else                                // Otherwise

        add(obj, node->left);     // add it relative to the left node(recursive)

    }

  }

  // List the nodes in sequences

  void listNodes()

  {

    Node::listCount = 0;

    if(root == nullptr)

      Console::WriteLine(L"Binary tree is empty.");

    else 

      root->listNode();

  }

private:

   Node^ root;                         // Reference to the root node

};

int main(array<System::String ^> ^args)

{

 

array<String^>^ words = {L"Success", L"is", L"the", L"ability", L"to" , 

                                  L"go" , L"from", L"one", L"failure", L"to",

                                  L"another", L"with", L"no", L"loss", L"of",

                                  L"enthusiasm"};

 BinaryTree<String^>^ tree = gcnew BinaryTree<String^>; // Create a binary tree

  Console::WriteLine(L"Strings inserted in the tree are:");

  int count = 0;

  for each(String^ word in words)

  {

    tree->add(word);

    Console::Write(L"  {0}",word);

    if(++count % 5 == 0)

      Console::WriteLine();

  }

  Console::WriteLine(L"\n\nOutput from the tree is:");

  tree->listNodes();

  Console::WriteLine();

   return 0;

}

Chapter 12


1.
What is the relationship between a document and a view?



A document is a class which holds data for an application, while a view presents the data to the user in some form. There may be more than one type of view associated with a given document.


2.
What is the purpose of the document template in an MFC Windows program?



The document template ties together the document, view and window types used by an application.


3.
Why do you need to be careful, and plan your program structure in advance, when using the Application Wizard?



You need to be careful when using Application Wizard because you can't go back and modify your choices later! If you didn't select (say) database support when you generated the application, it can be hard to go back and manually edit in all the necessary code yourself.

Chapter 13


1.
Add a menu item Ellipse to the Element pop-up.



Open the menu resource IDR_SketcherTYPE in Resource View, and add the item &Ellipse to the vacant position at the end of the Element pop-up. Open the Properties window for the menu item and assign the ID ID_ELEMENT_ELLIPSE. Add a prompt reading Draw an ellipse. Save the menu.


2.
Implement the command and command update handlers for it in the document class.



Add a definition for ELLIPSE to OurConstants.h:

   const unsigned int ELLIPSE = 109U;



Add a COMMAND handler and an UPDATE_COMMAND_UI handler to CSketcherDoc, corresponding to the ID ID_ELEMENT_ELLIPSE, by right-clicking the menu item in Resource View and selecting Add Event Handler from the context menu.



Implement the command handler as:

void CSketcherDoc::OnElementEllipse()

{

   m_Element = ELLIPSE; // Set element type as a ellipse

}



Add a command update handler as:

void CSketcherDoc::OnUpdateElementEllipse(CCmdUI* pCmdUI)

{

   // Set Checked if the current element is an ellipse

   pCmdUI->SetCheck(m_Element==ELLIPSE);

}


3.
Add a toolbar button corresponding to the Ellipse menu item and add a tooltip for the button.



Open the toolbar IDR_MAINFRAME in Resource View. Draw a new toolbar button to represent an ellipse. Drag it to the group of buttons for elements types. Change its ID to that of the corresponding menu item, ID_ELEMENT_ELLIPSE. Modify the prompt in the Properties window for the toolbar button to include the tooltip. Save the toolbar.


4.
Modify the command update handlers for the color menu items so that the currently selected item is displayed in upper case, and the others are displayed in lower case.



Use the SetText() member of the class CCmdUI to set the menu item text for each color to upper or lower case, depending on the current value of m_Color. The update handlers will be modified as follows:

void CSketcherDoc::OnUpdateColorBlack(CCmdUI *pCmdUI)

{

   // Set menu item Checked if the current color is black

   pCmdUI->SetCheck(m_Color==BLACK);

   // Set upper case for a selected item, lower case otherwise

   CString str;

   if(m_Color == BLACK)

     str = "BLACK";

   else

     str = "blac&k";

      pCmdUI->SetText(str);

}

void CSketcherDoc::OnUpdateColorRed(CCmdUI *pCmdUI)

{

   // Set menu item Checked if the current color is red

   pCmdUI->SetCheck(m_Color==RED);

   // Set upper case for a selected item, lower case otherwise

   CString str;

   if(m_Color == RED)

     str = "RED";

   else

     str = "&red";

      pCmdUI->SetText(str);

}

void CSketcherDoc::OnUpdateColorGreen(CCmdUI *pCmdUI)

{

     // Set menu item Checked if the current color is green

   pCmdUI->SetCheck(m_Color==GREEN);

   // Set upper case for a selected item, lower case otherwise

   CString str;

   if(m_Color == GREEN)

     str = "GREEN";

   else

     str = "&green";

      pCmdUI->SetText(str);

}

void CSketcherDoc::OnUpdateColorBlue(CCmdUI *pCmdUI)

{

   // Set menu item Checked if the current color is blue

   pCmdUI->SetCheck(m_Color==BLUE);

   // Set upper case for a selected item, lower case otherwise

   CString str;

   if(m_Color == BLUE)

     str = "&BLUE";

   else

     str = "&blue";

      pCmdUI->SetText(str);

}



You cannot pass a string constant directly as the argument to the SetText() member of the CCmdUI class because the parameter is specified to be type LPCTSTR. This is a Windows defined type that corresponds to LPCWSTR if UNICODE is defined and LPCSTR otherwise. You can use type CString as here to avoid compiler errors in this context, or you can apply the _T text mapping to a string constant.

Chapter 14


1.
Add the menu item and toolbar button for an element of type ellipse, as in the exercises from Chapter 13, and define a class to support drawing ellipses defined by two points on opposite corners of their enclosing rectangle.



The class definition in the Elements.h header file should be:

// Class defining an ellipse object

class CEllipse: public CElement

{

   public:

      virtual void Draw(CDC* pDC);

      // Constructor for an ellipse 

      CEllipse(CPoint Start, CPoint End, COLORREF aColor);

   protected:

      CEllipse(){}          // Default constructor - should not be used

};



The implementation of the CEllipse class constructor is:

// Constructor for an ellipse object

CEllipse:: CEllipse(CPoint Start, CPoint End, COLORREF Color)

{

   m_Color = Color;           // Set ellipse color

   m_Pen = 1;                 // Set pen width

   // Define the enclosing rectangle 

   m_EnclosingRect = CRect(Start, End);

   m_EnclosingRect.NormalizeRect();

}



The implementation of the Draw() function for an ellipse object is:

// Draw an ellipse

void CEllipse::Draw(CDC* pDC)

{

   // Create a pen for this object and

   // initialize it to the object color and line width of 1 pixel

   CPen aPen; 

   if(!aPen.CreatePen(PS_SOLID, m_Pen, m_Color))

   {                                          // Pen creation failed

      AfxMessageBox(_T("Pen creation failed drawing an ellipse"), MB_OK);

      AfxAbort();

   }

   CPen* pOldPen = pDC->SelectObject(&aPen);  // Select the pen

   // Select a null brush

   CBrush* pOldBrush = (CBrush*)pDC->SelectStockObject(NULL_BRUSH);

   // Now draw the ellipse

   pDC->Ellipse(m_EnclosingRect);

   pDC->SelectObject(pOldPen);                // Restore the old pen

   pDC->SelectObject(pOldBrush);              // Restore the old brush

}


2.
Which functions now need to be modified to support drawing an ellipse? Modify the program to draw an ellipse.



Only the CreateElement() element function needs to be modified:

CElement* CSketcherView::CreateElement()

{

   // Get a pointer to the document for this view

   CSketcherDoc* pDoc = GetDocument();

   ASSERT_VALID(pDoc);                  // Verify the pointer is good

   // Now select the element using the type stored in the document

   switch(pDoc->GetElementType())

   {

      case RECTANGLE:

         return new CRectangle(m_FirstPoint, m_SecondPoint,

                                             pDoc->GetElementColor());

      case CIRCLE:

         return new CCircle(m_FirstPoint, m_SecondPoint,

                                          pDoc->GetElementColor());

      case CURVE:

         return new CCurve(pDoc->GetElementColor());

      case LINE:                  

         return new CLine(m_FirstPoint, m_SecondPoint,

                                        pDoc->GetElementColor());

      case ELLIPSE:

         return new CEllipse(m_FirstPoint, m_SecondPoint,

                                           pDoc->GetElementColor());

      default:                   // Something's gone wrong

         AfxMessageBox(_T("Bad Element code"), MB_OK);

         AfxAbort();

   }

}


3.
Which functions must you modify in the example from the previous exercise so that the first point defines the center of the ellipse, and the current cursor position defines a corner of the enclosing rectangle? Modify the example to work this way. (Hint—look up the CPoint class members in Help.)



Only the class constructor needs to be modified:

CEllipse:: CEllipse(CPoint Start, CPoint End, COLORREF Color)

{

   m_Color = Color;           // Set ellipse color

   m_Pen = 1;                 // Set pen width

   // Define the enclosing rectangle

   m_EnclosingRect = CRect(Start - (End-Start), End);

   m_EnclosingRect.NormalizeRect();

}



The modified statement uses two different versions of the overloaded operator—in the CPoint class. The expression (End-Start) returns the difference between the two points as an object of class CSize. This object is then subtracted from the CPoint object Start to offset it by the CSize value.


4.
Add a new menu pop-up to the IDR_SKETCHTYPE menu for Pen Style, to allow solid, dashed, dotted, dash-dotted, and dash-dot-dotted lines to be specified.



Open the menu IDR_SKETCHTYPE in ResourceView. Add a new pop-up to the menu bar, labeled Pen Style. Add menu items to the pop-up for Solid, Dashed, Dotted, Dash-dotted, and Dash-dot-dotted lines. Save the resource.


5.
Which parts of the program need to be modified to support the operation of the menu, and the drawing of elements in these line types?



The following modifications are necessary:

*
Add a protected member of type int, m_PenStyle, and a function to retrieve its value, to the CSketcherDoc class.

*
Add initialization of m_Penstyle to PS_SOLID in the CSketcherDoc constructor.

*
Add COMMAND and UPDATE_COMMAND_UI handlers for each of the new menu items.

*
Add a protected member of type int, m_PenStyle, to the CElement class.

*
Modify the constructors for each of the element classes to accept an argument of type int specifying the pen style.

*
Modify the CreateElement() function member of CSketcherView to call the constructors using the additional parameter for pen style.

*
Modify the Draw() functions in each of the element classes to draw using the pen style specified in the m_PenStyle member of each element class.


6.
Implement support for the new menu pop-up and drawing elements in any of the line types.



The following line must be added to the protected section of the CSketcherDoc class definition:

   int m_PenStyle;              // Current pen style



Add the following function to retrieve the pen style from the document:

   int GetPenStyle()            // Get the pen style

      { return m_PenStyle; }



The following line should be added to the constructor, CSketcherDoc():

   m_PenStyle = PS_SOLID;       // Set initial style as solid



Each command handler should be implemented using the appropriate pen style constant (these are defined in the documentation for the CPen class constructor). A typical COMMAND menu handler is:

void CSketcherDoc::OnPenstyleDashdotted()

{

   m_PenStyle = PS_DASHDOT;

}



A typical UPDATE_COMMAND_UI handler is:

void CSketcherDoc::OnUpdatePenstyleDashdotted(CCmdUI* pCmdUI)

{

   pCmdUI->SetCheck(m_PenStyle==PS_DASHDOT);

}



The following declaration should be added to the protected section of the CElement class:

int m_PenStyle;                            // Element pen style



The constructor declaration in each derived element class definition should be modified to add the extra parameter. The CCircle class is typical:

CCircle(CPoint Start, CPoint End, COLORREF aColor, int penStyle);



The typical change to the constructor to support the pen style is:

CCircle::CCircle(CPoint Start, CPoint End, COLORREF aColor,

                                                         int penStyle)

{

   // First calculate the radius

   // We use floating point because that is required by 

   // the library function (in math.h) for calculating a square root.

   long Radius = (long) sqrt((double)((End.x-Start.x)*(End.x-Start.x)+

                                     (End.y-Start.y)*(End.y-Start.y)));

   // Now calculate the rectangle enclosing

   // the circle assuming the MM_TEXT mapping mode

   m_EnclosingRect = CRect(Start.x-Radius, Start.y-Radius,

                           Start.x+Radius, Start.y+Radius);

   m_Color = aColor;          // Set the color for the circle

   m_Pen = 1;                 // Set pen width to 1

   m_PenStyle = penStyle;     // Set the pen style

}



The CreateElement() member of CSketcherView is modified to:

CElement* CSketcherView::CreateElement()

{

   // Get a pointer to the document for this view

   CSketcherDoc* pDoc = GetDocument();

   ASSERT_VALID(pDoc);                  // Verify the pointer is good

   // Now select the element using the type stored in the document

   switch(pDoc->GetElementType())

   {

      case RECTANGLE:

         return new CRectangle(m_FirstPoint, m_SecondPoint,

                         pDoc->GetElementColor() , pDoc->GetPenStyle());

      case CIRCLE:

         return new CCircle(pDoc->GetElementColor(), pDoc->GetPenStyle());

      case CURVE:

         return new CCurve(m_FirstPoint, m_SecondPoint,

                         pDoc->GetElementColor(), pDoc->GetPenStyle());

      case LINE:

         return new CLine(m_FirstPoint, m_SecondPoint,

                         pDoc->GetElementColor(), pDoc->GetPenStyle());

      case ELLIPSE:

         return new CEllipse(m_FirstPoint, m_SecondPoint,

                         pDoc->GetElementColor(), pDoc->GetPenStyle());

      default:                   // Something's gone wrong

         AfxMessageBox(_T("Bad Element code"), MB_OK);

         AfxAbort();

         return NULL;

   }

}



The typical change to the implementation of the Draw() members of the element classes is:

void CCircle::Draw(CDC* pDC, BOOL Select)

{

   // Create a pen for this object and

   // initialize it to the object color and line width of 1 pixel

   CPen aPen;

   COLORREF Color = m_Color;                  // Initialize with element color

   if(Select)

      Color = SELECT_COLOR;                   // Set selected color

   if(!aPen.CreatePen(m_PenStyle, m_Pen, Color))

   {                                          // Pen creation failed

      AfxMessageBox(_T("Pen creation failed drawing a circle"), MB_OK);

      AfxAbort();

   }

   CPen* pOldPen = pDC->SelectObject(&aPen);  // Select the pen

   // Select a null brush

   CBrush* pOldBrush = (CBrush*)pDC->SelectStockObject(NULL_BRUSH);

   // Now draw the circle

   pDC->Ellipse(m_EnclosingRect);

   pDC->SelectObject(pOldPen);                // Restore the old pen

   pDC->SelectObject(pOldBrush);              // Restore the old brush

}

Chapter 15


1.
Implement the CCurve class so that points are added to the head of the list instead of the tail.



When the points are added to the head of the list, they will be in reverse order. You must modify the constructor and the AddSegment() function to add points to the head of the list, and change the Draw() function to process the points from the tail to the head.



The code for the constructor is:

CCurve::CCurve(CPoint& FirstPoint,CPoint& SecondPoint, COLORREF aColor, int aPenStyle)

{

   m_PointList.AddHead(FirstPoint);    // Add the 1st point to the list

   m_PointList.AddHead(SecondPoint);   // Add the 2nd point to the list

   m_Color = aColor;                   // Store the color

   m_Pen = 1;                          // Set the pen width 

   m_PenStyle = aPenStyle;             // Set the pen style

   // Construct the enclosing rectangle assuming MM_TEXT mode

   m_EnclosingRect = CRect(FirstPoint, SecondPoint);

   m_EnclosingRect.NormalizeRect();

}



Here you just use the AddHead() function instead of AddTail(). The code for the AddSegment() member is:

void CCurve::AddSegment(CPoint& aPoint)

{

   m_PointList.AddHead(aPoint);    // Add the point to the list

   // Modify the enclosing rectangle for the new point

   m_EnclosingRect = CRect( min(aPoint.x, m_EnclosingRect.left),

                            min(aPoint.y, m_EnclosingRect.top),

                            max(aPoint.x, m_EnclosingRect.right),

                            max(aPoint.y, m_EnclosingRect.bottom) );

}



Again, the change is just to use AddHead() in place of AddTail(). The code for the Draw() member function is:

void CCurve::Draw(CDC* pDC, CElement* pElement)

{

   // Create a pen for this object and

   // initialize it to the object color and line width of 1 pixel

   CPen aPen;

   COLORREF aColor = m_Color;             // Initialize with element color

   if(this == pElement)                   // This element selected?

      aColor = SELECT_COLOR;              // Set highlight color

   if(!aPen.CreatePen(PS_SOLID, m_Pen, aColor))

   {

      // Pen creation failed. Close the program

      AfxMessageBox(_T("Pen creation failed drawing a curve"), MB_OK);

      AfxAbort();

   }

   CPen* pOldPen = pDC->SelectObject(&aPen);  // Select the pen

   // Now draw the curve

   // Get the position in the list of the first element

   POSITION aPosition = m_PointList.GetTailPosition();

   // As long as it's good, move to that point

   if(aPosition)

      pDC->MoveTo(m_PointList.GetPrev(aPosition));

   // Draw a segment for each of the following points

   while(aPosition)

      pDC->LineTo(m_PointList.GetPrev(aPosition));

   pDC->SelectObject(pOldPen);                // Restore the old pen

}



The GetTailPosition() function returns the POSITION value for the last member of the list, which will correspond to the first point. You then step backwards through the list by using the GetPrev() function.


2.
Implement the CCurve class in the Sketcher program using a typed pointer list, instead of a list of objects to represent a curve.



The declaration in the CCurve class for the list should be changed to:

// Type safe point pointer list

CTypedPtrList<CPtrList, CPoint*> m_PointPtrList;



The constructor will now be implemented as:

CCurve::CCurve(CPoint FirstPoint,CPoint SecondPoint, COLORREF aColor)

{

   // Add the points to the list

   m_PointPtrList.AddTail(new CPoint(FirstPoint));

   m_PointPtrList.AddTail(new CPoint(SecondPoint));

   m_Color = aColor;                   // Store the color

   m_Pen = 1;                          // Set the pen width

   // Construct the enclosing rectangle assuming MM_TEXT mode

   m_EnclosingRect = CRect(FirstPoint, SecondPoint);

   m_EnclosingRect.NormalizeRect();

}



This now creates new points on the heap that are initialized with the points passed as arguments to the constructor, and passes their addresses to the AddTail() function.



Because you are using a pointer list, you need to implement the destructor for the CCurve class:

CCurve::~CCurve(void)

{

   POSITION aPos = m_PointPtrList.GetHeadPosition();

   while(aPos)

      delete m_PointPtrList.GetNext(aPos);  // Delete CPoint objects

   m_PointPtrList.RemoveAll();              // Delete the pointers

}



The AddSegment() member of the CCurve class also needs to be modified:

void CCurve::AddSegment(CPoint& aPoint)

{

   //Add the point to the end

   m_PointPtrList.AddTail(new CPoint(aPoint));

   // Modify the enclosing rectangle for the new point

   m_EnclosingRect = CRect( min(aPoint.x, m_EnclosingRect.left),

                            min(aPoint.y, m_EnclosingRect.top),

                            max(aPoint.x, m_EnclosingRect.right),

                            max(aPoint.y, m_EnclosingRect.bottom) );

}



The Move() member function is also affected:

void CCurve::Move(CSize& aSize)

{

   m_EnclosingRect+= aSize;                        // Move the rectangle

   // Get the 1st element position

   POSITION aPosition = m_PointPtrList.GetHeadPosition();

   while(aPosition)

      *m_PointPtrList.GetNext(aPosition)+= aSize;  // Move each point

}



Lastly, the Draw() function in the CCurve class must be changed:

void CCurve::Draw(CDC* pDC, CElement* pElement)

{

   // Create a pen for this object and

   // initialize it to the object color and line width of 1 pixel

   CPen aPen;

   COLORREF aColor = m_Color;             // Initialize with element color

   if(this == pElement)                   // This element selected?

      aColor = SELECT_COLOR;              // Set highlight color

   if(!aPen.CreatePen(PS_SOLID, m_Pen, aColor))

   {

      // Pen creation failed. Close the program

      AfxMessageBox(_T("Pen creation failed drawing a curve"), MB_OK);

      AfxAbort();

   }

   CPen* pOldPen = pDC->SelectObject(&aPen);  // Select the pen

   // Now draw the curve

   // Get the position in the list of the first element

   POSITION aPosition = m_PointPtrList.GetHeadPosition();

   // As long as it's good, move to that point

   if(aPosition)

      pDC->MoveTo(*m_PointPtrList.GetNext(aPosition));

   // Draw a segment for each of the following points

   while(aPosition)

      pDC->LineTo(*m_PointPtrList.GetNext(aPosition));

   pDC->SelectObject(pOldPen);                // Restore the old pen

}


3.
Look up the CArray template collection class in Help, and use it to store points in the CCurve class in the Sketcher program.



The declaration of the CArray data member in the CCurve class is:

   CArray<CPoint, CPoint&> m_PointArray;      // Type safe point array



The second argument to the template specifies that arguments will be passed to function members of m_PointArray as references.



You can also add a protected data member to keep track of how many points you have in a curve:

   int m_nPoints;                             // Number of points



The constructor needs to be modified to:

CCurve::CCurve(CPoint& FirstPoint,CPoint& SecondPoint, COLORREF aColor)

{

   m_PointArray.SetSize(10);

   m_PointArray[0] = FirstPoint;    // Add the 1st point to the array

   m_PointArray[1] = SecondPoint;   // Add the 2nd point to the array

   m_nPoints = 2;                   // Set the point count

   m_Color = aColor;                // Store the color

   m_Pen = 1;                       // Set the pen width

   // Construct the enclosing rectangle assuming MM_TEXT mode

   m_EnclosingRect = CRect(FirstPoint, SecondPoint);

   m_EnclosingRect.NormalizeRect();

}



By setting the initial size of the array, you avoid unnecessary creation of array elements. The default situation allocates array elements one at a time. You can specify a second argument to the SetSize() function to define the number of additional elements to be created when it becomes necessary. If you omit the second argument, the framework will decide how many to create, based on the initial array size.



The CArray template provides overloading for [] so that you can use indexing to reference members of the array. The AddSegment() member of CCurve can be implemented as:

void CCurve::AddSegment(CPoint& aPoint)

{

   //Add the point to the array and increment the count

   m_PointArray.SetAtGrow(m_nPoints++, aPoint);

   // Modify the enclosing rectangle for the new point

   m_EnclosingRect = CRect( min(aPoint.x, m_EnclosingRect.left),

                            min(aPoint.y, m_EnclosingRect.top),

                            max(aPoint.x, m_EnclosingRect.right),

                            max(aPoint.y, m_EnclosingRect.bottom) );

}



The SetAtGrow() member of CArray sets the array element specified by the first argument to the value passed as the second argument. If the first argument is beyond the extent of the array, the array will be automatically increased in size.



As in the previous exercises, you also need to modify the Draw() and Move() members. Here's the first of these:

void CCurve::Draw(CDC* pDC, CElement* pElement)

{

   // Create a pen for this object and

   // initialize it to the object color and line width of 1 pixel

   CPen aPen;

   COLORREF aColor = m_Color;             // Initialize with element color

   if(this == pElement)                   // This element selected?

      aColor = SELECT_COLOR;              // Set highlight color

   if(!aPen.CreatePen(PS_SOLID, m_Pen, aColor))

   {

      // Pen creation failed. Close the program

      AfxMessageBox(_T("Pen creation failed drawing a curve"), MB_OK);

      AfxAbort();

   }

   CPen* pOldPen = pDC->SelectObject(&aPen);  // Select the pen

   // Now draw the curve

   // Set the position counter to the first element of the array

   int aPosition = 0;

   // Move to the first point in the curve

   pDC->MoveTo(m_PointArray[aPosition++]);

   // Draw a segment for each of the following points

   while(aPosition < m_nPoints)

      pDC->LineTo(m_PointArray[aPosition++]);

   pDC->SelectObject(pOldPen);                // Restore the old pen

}



And these are the changes you need to make to Move():

void CCurve::Move(CSize& aSize)

{

   m_EnclosingRect += aSize;          // Move the rectangle

   // Set a counter to the 1st element

   int aPosition = 0;

   while(aPosition < m_nPoints)

      m_PointArray[aPosition++] += aSize; // Move each point in the array

}

Chapter 16


1.
Implement the scale dialog using radio buttons.



Modify the scale dialog resource so that it appears as shown here:
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Make sure that each radio button has a unique ID, such as IDC_SCALE1, IDC_SCALE2, or so on, and then add functions to handle the BN_CLICKED message for each radio button (to do this you right-click each button and select Add Event Handler from the context menu). The implementations for these are all very similar. For example, the first two are:

void CScaleDialog::OnScale1()

{

   m_Scale = 1;

}

void CScaleDialog::OnScale2()

{

   m_Scale = 2;

}



Modify the OnInitDialog() member of CScaleDialog to check the appropriate radio button, based on the current scale, as follows:

BOOL CScaleDialog::OnInitDialog()

{

   CDialog::OnInitDialog();

   // Check the radio button corresponding to the scale

   switch(m_Scale)

   {

      case 1:

         CheckDlgButton(IDC_SCALE1,1);

         break;

      case 2:

         CheckDlgButton(IDC_SCALE2,1);

         break;

      case 3:

         CheckDlgButton(IDC_SCALE3,1);

         break;

      case 4:

         CheckDlgButton(IDC_SCALE4,1);

         break;

      case 5:

         CheckDlgButton(IDC_SCALE5,1);

         break;

      case 6:

         CheckDlgButton(IDC_SCALE6,1);

         break;

      case 7:

         CheckDlgButton(IDC_SCALE7,1);

         break;

      case 8:

         CheckDlgButton(IDC_SCALE8,1);

         break;

      default:

         CheckDlgButton(IDC_SCALE8,1);

         AfxMessageBox(_T("Invalid scale set."));

   }

   return TRUE;  // return TRUE unless you set the focus to a control

                 // EXCEPTION: OCX Property Pages should return FALSE

}



Delete the code from the DoDataExchange() member of CScaleDialog that handled the previous version of the dialog controls, so it becomes:

void CScaleDialog::DoDataExchange(CDataExchange* pDX)

{

   CDialog::DoDataExchange(pDX);

}



That completes all the necessary modifications. Compile and run Sketcher as normal to see the new dialog in operation.


2.
Implement the pen width dialog using a list box.



Modify the pen width dialog resource to the following:
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Assign a suitable ID, such as IDC_PENWIDTH to the list box, and make sure the Sort property has the value False. Now delete the m_PenWidth data member of CPenDialog and the functions handling the previous BN_CLICKED messages for the radio buttons. Don't forget to delete them from the class definition, as well as from the message map in the implementation file. Save the two files.



Add a new Value category variable, m_PenWidth, of type int and corresponding to the list box ID, IDC_PENWIDTH—to do this right-click on the new list box in Resource View and select Add Variable from the context menu. The variable will store the index to the selected list box item, and will also represent the pen width.



Modify the OnInitDialog() member of CPenDialog to add the strings to the list box, and highlight the string corresponding to the current pen width:

BOOL CPenDialog::OnInitDialog()

{

   CDialog::OnInitDialog();

   CListBox* pLBox = (CListBox*)GetDlgItem(IDC_PENWIDTH);  // Initialize aBox

   pLBox->AddString(_T("Pen Width 0"));     // Add the strings to the box

   pLBox->AddString(_T("Pen Width 1"));

   pLBox->AddString(_T("Pen Width 2"));

   pLBox->AddString(_T("Pen Width 3"));

   pLBox->AddString(_T("Pen Width 4"));

   pLBox->AddString(_T("Pen Width 5"));

   pLBox->SetCurSel(m_PenWidth);        // Highlight the current pen width

   return TRUE;  // return TRUE unless you set the focus to a control

                 // EXCEPTION: OCX Property Pages should return FALSE

}


3.
Implement the pen width dialog as a combo box with the drop list type selected on the Styles tab in the properties box. (The drop list type allows the user to select from a drop-down list, but not to key alternative entries in the list.)



Change the pen width dialog resource again by removing the list box that you added in the solution for the previous exercise and replacing it by a combo box with the same ID. The dialog will look like this:
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It's important to allow enough space in the dialog for the combo box to drop down; otherwise, you will not see the complete list. Do this by clicking the down arrow and increasing the size of the area displayed.



You could delete the existing m_PenWidth member of CPenDialog and add it back as the variable to support the combo box, but because the differences are so slight the shortest way to implement the support for the combo box is to modify the existing code. The DoDataExchange() member of CPenDialog should be modified to:

void CPenDialog::DoDataExchange(CDataExchange* pDX)

{

  CDialog::DoDataExchange(pDX);

  DDX_CBIndex(pDX, IDC_PENWIDTH, m_PenWidth);

}



This calls DDX_CBIndex() instead of DDX_LBIndex(), because we're now using a combo box, not a list box. The only other modification necessary is to the OnInitDialog() member of CPenDialog:

BOOL CPenDialog::OnInitDialog()

{

  CDialog::OnInitDialog();

  // Initialize ComboBox

  CComboBox* pCBox = (CComboBox*)GetDlgItem(IDC_PENWIDTH);

  pCBox->AddString(_T("Pen Width 0"));     // Add the strings to the box

  pCBox->AddString(_T("Pen Width 1"));

  pCBox->AddString(_T("Pen Width 2"));

  pCBox->AddString(_T("Pen Width 3"));

  pCBox->AddString(_T("Pen Width 4"));

  pCBox->AddString(_T("Pen Width 5"));

  pCBox->SetCurSel(m_PenWidth);        // Highlight the current pen width

  return TRUE;  // return TRUE unless you set the focus to a control

                // EXCEPTION: OCX Property Pages should return FALSE

}



The first of the new statements creates a pointer to a CComboBox object instead of a pointer to a CListBox object and casts the pointer returned by GetDlgItem() accordingly. The pointer name has been changed to pCBox for consistency. You also have to change all the succeeding statements which refer to it, of course.

Chapter 17


1.
Add some code to the OnPrint() function so that the page number is printed at the bottom of each page of the document in the form “Page n.” If you use the features of the CString class, you can do this with just three extra lines!



The lines of code you need to add to the OnPrint() function in the CSketcherView class are shown shaded:

  // Output the document file name

  pDC->SetTextAlign(TA_CENTER);           // Center the following text

  pDC->TextOut(pInfo->m_rectDraw.right/2, -20,

              (static_cast<CPrintData*>(pInfo->m_lpUserData))->m_DocTitle);

  CString PageNum;

  PageNum.Format(_T("Page %d"), pInfo->m_nCurPage);

  pDC->TextOut(pInfo->m_rectDraw.right/2,-1050, PageNum);

  pDC->SetTextAlign(TA_LEFT);             // Left justify text



Using CString, it's easy! You create a string object, initialize it using the member function Format() with the m_nCurPage value you are already using elsewhere in OnPrint(), and output it just as you did with the document title (although in a different position, of course).


2.
As a further enhancement to the CText class, change the implementation so that scaling works properly. (Hint—look up the CreatePointFont() function in the online help.)



This is a matter of working out how and where to specify the font to be used. In fact, you need to do it twice: once in the CText::Draw() function and then again in CSketcherView::OnLButtonDown() to make sure the text rectangle gets set up correctly. Here are the changes to CText::Draw():

void CText::Draw(CDC* pDC, CElement* pElement)

{

  CFont aFont;

  aFont.CreatePointFont(100, _T(""));

  CFont* pOldFont = pDC->SelectObject(&aFont);

  COLORREF Color(m_Color);          // Initialize with element color

  if(this==pElement)

    Color = SELECT_COLOR;           // Set selected color

  // Set the text color and output the text

  pDC->SetTextColor(Color);

  pDC->TextOut(m_StartPoint.x, m_StartPoint.y, m_String);

  pDC->SelectObject(pOldFont);

}



The new code simply creates a new object of the CFont class, calls its member function CreatePointFont() to select a default 10 point font, selects it into the device context before the text is output, and selects it out again afterwards. Four very similar lines get added to CSketcherView::OnLButtonDown():

void CSketcherView::OnLButtonDown(UINT nFlags, CPoint point)

{

  CClientDC aDC(this);           // Create a device context

  OnPrepareDC(&aDC);             // Get origin adjusted

  aDC.DPtoLP(&point);            // convert point to Logical

  // In moving mode, so drop the element

  if(m_MoveMode)

  {

    m_MoveMode = FALSE;                // Kill move mode

    m_pSelected = 0;                   // De-select element

    GetDocument()->UpdateAllViews(0);  // Redraw all the views

    GetDocument()->SetModifiedFlag();  // Set the modified flag

  }

  else

  {

    CSketcherDoc* pDoc = GetDocument();// Get a document pointer

    if(pDoc->GetElementType() == TEXT)

    {

      CTextDialog aDlg;

      if(aDlg.DoModal() == IDOK)

      {

        // Exit OK so create a text element 

        CFont aFont;

        aFont.CreatePointFont(100, _T(""));

        CFont* pOldFont = aDC.SelectObject(&aFont);

        CSketcherDoc* pDoc = GetDocument();

        CSize TextExtent = aDC.GetTextExtent(aDlg.m_TextString);

        // Get bottom right of text rectangle - MM_LOENGLISH

        CPoint BottomRt(point.x+TextExtent.cx, point.y-TextExtent.cy);

        CText* pTextElement = new CText(point, BottomRt,

                              aDlg.m_TextString, pDoc->GetElementColor());

        // Add the element to the document

        pDoc->AddElement(pTextElement);

        // Get all views updated

        pDoc->UpdateAllViews(0,0,pTextElement);

        aDC.SelectObject(pOldFont);

      }

       return;

     }

     m_FirstPoint = point;             // Record the cursor position

     SetCapture();                     // Capture subsequent mouse messages

   }

}

Chapter 18


1.
This is the last time you'll be amending this version of the Sketcher program, so try this. Using the DLL we've just created, implement a Sketcher document viewer—in other words, a program that simply opens a document created by Sketcher and displays the whole thing in a window at once. You needn't worry about editing, scrolling, or printing, but you will have to work out the scaling required to make a big picture fit in a little window!



Start off by generating a new MFC SDI application. You can turn off printer support if you like, and the name really isn't important. The files and classes here assume a project called SkView. It's important to have the setting for including Unicode libraries the same as for the application that created the sketches that you plan to view because this affects the data that is written to the file. If you set the option differently, your document viewer program will not be able to deserialize the sketch file.



Copy the DllImports.h file into the project folder and add it to the project; insert #includes for this file into SkView.cpp, SkViewDoc.cpp, and SkViewView.cpp. Just like in the chapter, amend the project settings so the ExtDLLExample.lib file is linked in, and don't forget to copy ExtDLLExample.dll to the Debug directory once that's been created.



You need to add five member variables and three member functions to the document class definition, all of which you've used before:

// Attributes

protected:

  COLORREF m_Color;

  unsigned int m_Element;

  CTypedPtrList<CObList, CElement*> m_ElementList;

  int m_PenWidth;

  CSize m_DocSize;

// Operations

public:

  POSITION GetListHeadPosition()

     { return m_ElementList.GetHeadPosition(); }

  CElement* GetNext(POSITION& aPos)

     { return m_ElementList.GetNext(aPos); }

  CRect GetDocExtent();    // Get the bounding rectangle for the whole document



The GetDocExtent() function implementation is as you have seen before:

CRect CSkViewDoc::GetDocExtent()

{

  CRect DocExtent(0,0,1,1);            // Initial document extent

  CRect ElementBound(0,0,0,0);         // Space for element bounding rectangle

  POSITION aPosition = m_ElementList.GetHeadPosition();

  while(aPosition)                 // Loop through all the elements in the list

  {

    // Get the bounding rectangle for the element

    ElementBound=(m_ElementList.GetNext(aPosition))->GetBoundRect();

    // Make coordinates of document extent the outer limits

    DocExtent.UnionRect(DocExtent, ElementBound);

  }

  DocExtent.NormalizeRect();

  return DocExtent;

}



Because you're dealing only with documents held in files, you don't need to do any initialization in the document class constructor. However, you should add code to the destructor that deletes the element list cleanly:

CSkViewDoc::~CSkViewDoc()

{

  POSITION aPosition = m_ElementList.GetHeadPosition();

  while(aPosition)

    delete m_ElementList.GetNext(aPosition);

  m_ElementList.RemoveAll();

}



You also need to add code to the document class to enable serialization from a file (there's no need to be concerned with saving files because you never alter them in this application). The implementation of the Serialize() function in the CSkViewDoc class looks like this:

void CSkViewDoc::Serialize(CArchive& ar)

{

  m_ElementList.Serialize(ar);

  if (ar.IsStoring())

  {

    // TODO: add storing code here

  }

  else

  {

    ar >> m_Color

       >> m_Element

       >> m_PenWidth

       >> m_DocSize;

  }

}



You need to add and implement an override for OnOpenDocument() in the document class so that you have somewhere to delete the old document before opening a new one. This will ensure that element objects for the current sketch are not left lying around when you view a new sketch. The code you need to add is exactly the same as the code in the destructor:

BOOL CSkViewDoc::OnOpenDocument(LPCTSTR lpszPathName)

{

  POSITION aPosition = m_ElementList.GetHeadPosition();

  while(aPosition)

    delete m_ElementList.GetNext(aPosition);

  m_ElementList.RemoveAll();

  if (!CDocument::OnOpenDocument(lpszPathName))

    return FALSE;

   return TRUE;

}



The view class requires a little more work, although not much. For a start, it doesn't need any new member variables, although you will need to add an override for the OnPrepareDC() function. Once again, nothing needs adding to the constructor, and this time the destructor can be left empty as well. You should add some code OnDraw(), but only the same as you had in Sketcher itself:

void CSkViewView::OnDraw(CDC* pDC)

{

  CSkViewDoc* pDoc = GetDocument();

  ASSERT_VALID(pDoc);

  POSITION aPos = pDoc->GetListHeadPosition();

  CElement* pElement = 0;

  while(aPos)

  {

    pElement = pDoc->GetNext(aPos);

    if(pDC->RectVisible(pElement->GetBoundRect()))

      pElement->Draw(pDC);

  }

}



OnPrepareDC() bears a little more inspection, and looks like this:

void CSkViewView::OnPrepareDC(CDC* pDC, CPrintInfo* pInfo)

{

  CView::OnPrepareDC(pDC, pInfo);

  pDC->SetMapMode(MM_ANISOTROPIC);

  CSize DocSize = pDoc->GetDocExtent().Size();

  DocSize.cy = -DocSize.cy;

  pDC->SetWindowExt(DocSize);

  CRect WinRect;

  GetWindowRect(&WinRect);

  double xScale = (static_cast<double>(WinRect.right - WinRect.left))/

                                    (DocSize.cx);

  double yScale = -(static_cast<double>(WinRect.bottom - WinRect.top))/

                                    (DocSize.cy);

  // Choose smaller scale factor to apply to both axes

  double scale = xScale<yScale ? xScale : yScale; 

  long xExtent = static_cast<long>(DocSize.cx*scale);

  long yExtent = static_cast<long>(DocSize.cy*scale);

  pDC->SetViewportExt(static_cast<int>(xExtent), static_cast<int>(-yExtent));

}



The new lines here are the ones that handle the scaling. GetWindowRect() returns in its argument the coordinates in pixels of the view window. From these values, you contrive to produce two scaling factors (in general, they're different for the x and y directions) that could be used to map the document stored in DocSize to your view window—the expressions come down to (window width/document width) and (window height/document height), with all measurements in pixels. You apply the same scaling factor that is the minimum of the x and y scale factors to both the height and the width so that the presentation of the sketch is not distorted.



That's everything required for the problem as specified, although you might like to include the text scaling you introduced in the exercises for the previous chapter as the text is disproportionately large at these scales otherwise.

Chapter 19


1.
Using the Products table again, add a “stock control” dialog to the application. This should be reachable through a button on the products dialog and must itself contain a button to go back to the products dialog. The fields it should display are the product ID, product name, reorder level, unit price, and units in stock. Don't worry about filtering or sorting at the moment; just get the basic mechanism working.



There are a number of things to do to the DBSample application to complete this exercise. Start by adding a new button labeled something like Stock Info to the products dialog, and amend its ID appropriately. Right-click on the button and add a handler for the BN_CLICKED message and add this code:

void CProductView::OnStockinfo()

{

  static_cast<CMainFrame*>(GetParentFrame())->SelectView(STOCK_VIEW);

}



For this to work, you must also define a new constant in OurConstants.h:
// Arbitrary constants to identify record views

const unsigned int PRODUCT_VIEW = 1;

const unsigned int ORDER_VIEW = 2;

const unsigned int CUSTOMER_VIEW = 3;

const unsigned int STOCK_VIEW = 4;



You can then add code to handle it in CMainFrame::SelectView(). The new class for the stock control dialog will be called CStockView:

void CMainFrame::SelectView(unsigned int ViewID)

{

  CView* pOldActiveView = GetActiveView();       // Get current view

  // Get pointer to new view if it exists

  // if it doesn't the pointer will be null

  CView* pNewActiveView = static_cast<CView*>(GetDlgItem(ViewID));

  // If this is 1st time around for the new view, 

  // the new view won't exist, so we must create it

  if (pNewActiveView == NULL)

  {

    switch(ViewID)

    {

       case ORDER_VIEW:      // Create an Order view

          pNewActiveView = new COrderView;

          break;

       case CUSTOMER_VIEW:   // Create a customer view

          pNewActiveView = new CCustomerView;

          break;

       case STOCK_VIEW:      // Create a stock view

          pNewActiveView = new CStockView;

          break;

       default:

        AfxMessageBox(L"Invalid View ID");

        return;

    }

    // Switching the views

    // Obtain the current view context to apply to the new view

    CCreateContext context;

    context.m_pCurrentDoc = pOldActiveView->GetDocument();

    pNewActiveView->Create(NULL, NULL, 0L, CFrameWnd::rectDefault,

                                                  this, ViewID, &context);

    pNewActiveView->OnInitialUpdate();

  }

  SetActiveView(pNewActiveView);                 // Activate the new view

  pOldActiveView->ShowWindow(SW_HIDE);           // Hide the old view

  pNewActiveView->ShowWindow(SW_SHOW);           // Show the new view

  pOldActiveView->SetDlgCtrlID(m_CurrentViewID); // Set the old view ID

  pNewActiveView->SetDlgCtrlID(AFX_IDW_PANE_FIRST);

  m_CurrentViewID = ViewID;                      // Save the new view ID

  RecalcLayout();

}



Don't forget that you'll need to add an #include directive for StockView.h to MainFrm.cpp. Next, create a new class called CStockSet, with CRecordset as its base. You can do this by selecting Add | Class . . . from the context menu for the project in Class View and selecting MFC ODBC Consumer as the template. Choose to use the Products table from the Northwind database for the class. Once you've done that, add a public member variable of type CStockSet to the CDBSampleDoc class:

public:

  CStockSet  m_StockSet;



The next step is to create the dialog form in the project for viewing stock status. Go to the Resource View and insert a new dialog called IDD_STOCK_FORM by selecting Insert Dialog from the context menu. Make sure its Style and Border are set to Child and None, respectively, delete the default controls, and add new ones so it looks something like this:
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Give the five edit controls and the button sensible IDs that do not conflict with any existing IDs for the application. Next, you can manually add StockView.h and StockView.cpp files to the project in which you'll define a new class to the project called CStockView with CRecordView as the base. The CStockView class definition in StockView.h is like this:

// CStockView record view

#pragma once

class CStockSet;

class CDBSampleDoc;

class CStockView : public CRecordView

{

  DECLARE_DYNCREATE(CStockView)

public:

  enum { IDD = IDD_STOCK_FORM };

  CStockSet* m_pSet;

public:

  CStockView();  

  CStockSet* GetRecordset();

  virtual CRecordset* OnGetRecordset();

  protected:

  virtual void DoDataExchange(CDataExchange* pDX);    // DDX/DDV support

  virtual void OnInitialUpdate();

// Implementation

protected:

  virtual ~CStockView(){}

#ifdef _DEBUG

  virtual void AssertValid() const;

  virtual void Dump(CDumpContext& dc) const;

#endif

};



The initial implementation of the CStockView class in StockView.cpp will be:

// CStockView implementation

#include "stdafx.h"

#include "resource.h"

#include "OurConstants.h"

#include "Mainfrm.h"

#include "StockView.h"

#include "StockSet.h"

#include "DBSampleDoc.h"

IMPLEMENT_DYNCREATE(CStockView, CRecordView)

CStockView::CStockView(): CRecordView(CStockView::IDD), m_pSet(NULL)

{

}

CStockSet* CStockView::GetRecordset()

  {

    ASSERT(m_pSet != NULL);

    return m_pSet;

  }

  CRecordset* CStockView::OnGetRecordset()

  {

    return m_pSet;

  }

void CStockView::DoDataExchange(CDataExchange* pDX)

{

  CRecordView::DoDataExchange(pDX);

   DDX_FieldText(pDX, IDC_STOCKNAME, m_pSet->m_ProductName, m_pSet);

   DDX_FieldText(pDX, IDC_STOCKID, m_pSet->m_ProductID, m_pSet);

   DDX_FieldText(pDX, IDC_STOCKUNITPRICE, m_pSet->m_UnitPrice, m_pSet);

   DDX_FieldText(pDX, IDC_STOCKUNITSINSTOCK, m_pSet->m_UnitsInStock, m_pSet);

   DDX_FieldText(pDX, IDC_STOCKREORDERLEVEL, m_pSet->m_ReorderLevel, m_pSet);

}

void CStockView::OnInitialUpdate()

{

  BeginWaitCursor();

  CDBSampleDoc* pDoc = static_cast<CDBSampleDoc*>(GetDocument());

  m_pSet = &(pDoc->m_StockSet);

  // Set the database for the recordset

  m_pSet->m_pDatabase = pDoc->m_DBSampleSet.m_pDatabase;

  CRecordView::OnInitialUpdate();

  if(m_pSet->IsOpen())

  {

    CString strTitle = m_pSet->m_pDatabase->GetDatabaseName();

    CString strTable = m_pSet->GetTableName();

    if(!strTable.IsEmpty())

      strTitle += _T(":") + strTable;

    GetDocument()->SetTitle(strTitle);

   }

  EndWaitCursor();

}

// COrderView diagnostics

#ifdef _DEBUG

void CStockView::AssertValid() const

{

  CRecordView::AssertValid();

}

void CStockView::Dump(CDumpContext& dc) const

{

  CRecordView::Dump(dc);

}

#endif //_DEBUG



The next step is to return to the IDD_STOCK_FORM dialog and add a handler for the Show Products button on the form to the CStockView class, and you can implement it like this:

void CStockView::OnProducts()

{

  static_cast<CMainFrame*>(GetParentFrame())->SelectView(PRODUCT_VIEW);

}


2.
Refine the preceding project so that the stock control dialog automatically displays information about the product that was being shown in the products dialog when the button was pressed.



Add the public member variable m_ProductIDparam, of type long, to the definition of CStockSet. Initialize it and the parameter count m_nParams in the constructor in StockSet.cpp:

CStockSet::CStockSet(CDatabase* pdb)


: CRecordset(pdb)

{

  m_ProductID = 0;

  m_ProductName = L"";

  m_SupplierID = 0;

  m_CategoryID = 0;

  m_QuantityPerUnit = L"";

  m_UnitPrice = 0.0;

  m_UnitsInStock = 0;

  m_UnitsOnOrder = 0;

  m_ReorderLevel = 0;

  m_Discontinued = FALSE;

  m_nFields = 10;

  m_nDefaultType = snapshot;

  m_ProductIDparam = 0L;

  m_nParams = 1;

}



Set up the parameter by adding a couple of lines to the CStockSet::DoFieldExchange() function:

void CStockSet::DoFieldExchange(CFieldExchange* pFX)

{

  pFX->SetFieldType(CFieldExchange::outputColumn);

// Macros such as RFX_Text() and RFX_Int() are dependent on the

// type of the member variable, not the type of the field in the database.

// ODBC will try to automatically convert the column value to the requested type

  RFX_Long(pFX, _T("[ProductID]"), m_ProductID);

  RFX_Text(pFX, _T("[ProductName]"), m_ProductName);

  RFX_Long(pFX, _T("[SupplierID]"), m_SupplierID);

  RFX_Long(pFX, _T("[CategoryID]"), m_CategoryID);

  RFX_Text(pFX, _T("[QuantityPerUnit]"), m_QuantityPerUnit);

  RFX_Double(pFX, _T("[UnitPrice]"), m_UnitPrice);

  RFX_Int(pFX, _T("[UnitsInStock]"), m_UnitsInStock);

  RFX_Int(pFX, _T("[UnitsOnOrder]"), m_UnitsOnOrder);

  RFX_Int(pFX, _T("[ReorderLevel]"), m_ReorderLevel);

  RFX_Bool(pFX, _T("[Discontinued]"), m_Discontinued);

  pFX->SetFieldType(CFieldExchange::param);

  RFX_Long(pFX, _T("ProductIDparam"), m_ProductIDparam);

}



Next, you need to add code to the override for the OnInitialUpdate() in CStockView to define a filter:

void CStockView::OnInitialUpdate()

{

   BeginWaitCursor();

   CDBSampleDoc* pDoc = (CDBSampleDoc*)GetDocument();

   m_pSet = &pDoc->m_StockSet;  // Initialize the recordset pointer

   // Set the database for the recordset

   m_pSet->m_pDatabase = pDoc->m_DBSampleSet.m_pDatabase;

   // Set the current Product ID as the parameter

   m_pSet->m_ProductIDparam = pDoc->m_productSet.m_ProductID;

   // Filter on the Product ID field

   m_pSet->m_strFilter = "ProductID = ?";

   CRecordView::OnInitialUpdate();

   if (m_pSet->IsOpen())

   {

      CString strTitle = m_pSet->m_pDatabase->GetDatabaseName();

      CString strTable = m_pSet->GetTableName();

      if (!strTable.IsEmpty())

         strTitle += _T(":") + strTable;

      GetDocument()->SetTitle(strTitle);

   }

   EndWaitCursor();

}



As in the example in Chapter 19, you need to add an OnActiveView() handler to CStockView. Here's the code you need to insert:

void CStockView::OnActivateView(BOOL bActivate, CView* pActivateView,

                                                CView* pDeactiveView)

{

   if(bActivate)

   {

      CDBSampleDoc* pDoc = static_cast<CDBSampleDoc*>(GetDocument());

      // Set current Product ID as parameter and requery the database

      m_pSet->m_ProductIDparam = pDoc->m_DBSampleSet.m_ProductID;

      m_pSet->Requery();

      CRecordView::OnInitialUpdate();

   }

   CRecordView::OnActivateView(bActivate, pActivateView, pDeactiveView);

}


3.
Implement a system whereby the user of the database is warned in the stock control dialog about the present stock being near or below the reorder level. You'll have noticed by now that some of the stock reorder levels are set to zero; don't display a warning in those cases.



There are many different ways to approach this; here's a fairly easy method. Add a new edit control to the stock dialog and label it something like Stock Status. Right-click on the edit box and select from the context menu to add a new Value category variable f type CString called m_StockStatus. Then you can simply add a few lines to CStockView::DoDataExchange():

void CStockView::DoDataExchange(CDataExchange* pDX)

{

   CRecordView::DoDataExchange(pDX);

   m_StockStatus = "Situation normal";

   long StockBalance = m_pSet->m_UnitsInStock - m_pSet->m_ReorderLevel;

   if (m_pSet->m_ReorderLevel != 0)

   {

      if ((StockBalance > 0) && (StockBalance < 11))

         m_StockStatus = "*Warning: low stock*";

      if (StockBalance < 1)

         m_StockStatus = "**Urgent: reorder now**";

   }

  DDX_FieldText(pDX, IDC_STOCKNAME, m_pSet->m_ProductName, m_pSet);

  DDX_FieldText(pDX, IDC_STOCKID, m_pSet->m_ProductID, m_pSet);

  DDX_FieldText(pDX, IDC_STOCKUNITPRICE, m_pSet->m_UnitPrice, m_pSet);

  DDX_FieldText(pDX, IDC_STOCKUNITSINSTOCK, m_pSet->m_UnitsInStock, m_pSet);

  DDX_FieldText(pDX, IDC_STOCKREORDERLEVEL, m_pSet->m_ReorderLevel, m_pSet);

  DDX_Text(pDX, IDC_STOCKSTATUS, m_StockStatus);

}



If all has gone well, you'll have a dialog that looks something like this:
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Chapter 20


1.
Modify the update application in this chapter so that the dialog for adding a new order always displays the customers in alphabetical order, and the dialog always displays the first customer each time it is displayed.



To display the customers in alphabetical order you need to specify an appropriate value for the m_strSort member of the customer recordset object before the recordset is opened. To do this you modify the OnGetRecordSet() function in the CCustomerView class:

CRecordset* CCustomerView::OnGetRecordset()

{

  if(m_pSet == NULL)                   // If we don't have the recordset address

  {

    m_pSet = new CCustomerSet(NULL);   // create a new one

    // Sort records by company name

    m_pSet->m_strSort = _T("[CompanyName]");

    m_pSet->Open();                    // and open it

  }

   return m_pSet;                       // Return the recordset address

}



To ensure that the dialog always displays the first customer when it is displayed, you can change the SelectView() function in the CMainFrame class so that it calls the OnMove() function for the new active view to move to the first record whenever the new order dialog is to be displayed:

void CMainFrame::SelectView(ViewID viewID)

{

  CView* pOldActiveView = GetActiveView();     // Get current view

  // Get pointer to new view if it exists

  // if it doesn't the pointer will be null

  CView* pNewActiveView = static_cast<CView*>(GetDlgItem(viewID));

  // If this is first time around for the new view, the new view 

  // won't exist, so we must create it

  // The Order Details view is always created first so we don't need

  // to provide for creating that.

  if (pNewActiveView == NULL)

  {

    switch(viewID)

    {

      case NEW_ORDER:               // Create view to add new order

         pNewActiveView = new CCustomerView;

         break;

      case SELECT_PRODUCT:          // Create view to add product to order

         pNewActiveView = new CProductView;

         break;

       default:

         AfxMessageBox(_T("Invalid View ID"));

         return;

    }

    // Switching the views

    // Obtain the current view context to apply to the new view

    CCreateContext context;

    context.m_pCurrentDoc = pOldActiveView->GetDocument();

    pNewActiveView->Create(NULL, NULL, 0L, CFrameWnd::rectDefault,

                                                  this, viewID, &context);

    pNewActiveView->OnInitialUpdate();

  }

  SetActiveView(pNewActiveView);                 // Activate the new view

  if(viewID==NEW_ORDER)

  {

    static_cast<CCustomerView*>(pNewActiveView)->SetNewOrderID();

    // Move to 1st record in the recordset

    static_cast<CCustomerView*>(pNewActiveView)->OnMove(ID_RECORD_FIRST);

  }

  else if(viewID == SELECT_PRODUCT)

    static_cast<CProductView*>(pNewActiveView)->InitializeView(); 

  pOldActiveView->ShowWindow(SW_HIDE);           // Hide the old view

  pNewActiveView->ShowWindow(SW_SHOW);           // Show the new view

  pOldActiveView->SetDlgCtrlID(m_CurrentViewID); // Set the old view ID

  pNewActiveView->SetDlgCtrlID(AFX_IDW_PANE_FIRST);

  m_CurrentViewID = viewID;                      // Save the new view ID

  RecalcLayout();

}


2.
Modify the example to display the total value of a new order on the view to select products for the order (which corresponds to CPrductView).



You can add a couple of additional controls to the IDD_PRODUCT_FORM dialog form to display the total price:
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I gave the new edit control the ID IDD_TOTALVALUE and then added a new member, m_TotalValue, to the CProductView class associated with the new edit control. You add the variable by right-clicking the edit control and selecting Add Variable . . . from the context menu. You must select Value as the Category for the new variable, and it should be of type double.



You can modify the InitializeView() member of CProductView to reset the new data member:

void CProductView::InitializeView(void)

{

  // Get a pointer to the document  

  CDBSimpleUpdateDoc* pDoc = static_cast<CDBSimpleUpdateDoc*>(GetDocument());

  m_OrderID = pDoc->m_Order.m_OrderID;

  m_CustomerName = pDoc->m_Order.m_ShipName;

  m_Quantity = 1;                                // Must order at least 1

  m_Discount = 0;                                // No default discount

  m_OrderAdded = false;                          // Order not added initially

  m_TotalValue = 0.0;                            // Reset total value

  UpdateData(FALSE);                             // Transfer data to controls

}



You can accumulate the total order value in the OnSelectproduct() member of CProductView:

void CProductView::OnSelectproduct()

{

  UpdateData(TRUE);                              // Transfer data from controls

  // Get a pointer to the document  

  CDBSimpleUpdateDoc* pDoc = static_cast<CDBSimpleUpdateDoc*>(GetDocument()); 

  if(!m_OrderAdded)                              // If order not added

    m_OrderAdded = pDoc->AddOrder();             // then try to add it

  if(m_OrderAdded)

  {

     pDoc->AddOrderDetails(m_pSet->m_ProductID,

                           m_pSet->m_UnitPrice,

                           m_Quantity,

                           m_Discount);

    // Add unit price to total value

    m_TotalValue += m_Quantity*m_pSet->m_UnitPrice*(1.0-m_Discount);

    // Now reset the values in the quantity and discount controls

    m_Quantity = 1;

    m_Discount = 0;

    UpdateData(FALSE);                           // Transfer data to controls

  }

}


3.
Extend the example in this chapter to enable the employee to be selected from the records in the Employees table.



First, you must add a new CEmployeeSet recordset class corresponding to the Employees table in the Northwind database. You can do this by selecting Add | Class . . . from the context menu in Class View using the MFC ODBC Consumer template. Don't forget to change the CStringW types for data members to CString and to comment out the #Error directive in the .cpp file. You only need the employee ID and the first and last names, so you can also adjust the class members for fields, the DoDataExchange() function, and the constructor accordingly.



You can add a statement to the CEmployeeSet constructor to specify a sort string:

CEmployeeSet::CEmployeeSet(CDatabase* pdb)


: CRecordset(pdb)

{

  m_EmployeeID = 0;

  m_LastName = L"";

  m_FirstName = L"";

  m_nFields = 3;

  m_nDefaultType = snapshot;

  m_strSort = _T("LastName, FirstName");

}



Next, you can add a public CEmployeeSet member, m_EmployeeSet, to the CDBSimpleUpdateDoc class.



To allow the selection of an employee name you can add a list box control with the ID IDC_EMPLOYEENAME to the IDD_CUSTOMER_FORM dialog form along with a descriptive static text control. It should then look something like this:
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You can add a definition for a constant to the ViewConstants.h file to represent no employee ID:

#pragma once

enum ViewID{ ORDER_DETAILS, NEW_ORDER, SELECT_PRODUCT};

const long NO_EMPLOYEE_ID = 999999L;



The employee ID will be stored in a public data member, m_pEmployeeID, of the CCustomerView class, so add it to the class as type long; you can initialize it to NO_EMPLOYEE_ID. You also need to add a public Control category variable for the list box with the name m_EmployeeCtrl (right-click on the list box in Resource View and select Add Variable from the context menu). The class definition should then look like this:

class CCustomerView : public CRecordView

{

  //DECLARE_DYNCREATE(CCustomerView)

public:

  CCustomerView();  

  virtual ~CCustomerView();

public:

  enum { IDD = IDD_CUSTOMER_FORM };// Form Data

  CCustomerSet* m_pSet;

// Operations

public:

  CCustomerSet* GetRecordset(); 

#ifdef _DEBUG

  virtual void AssertValid() const;

  virtual void Dump(CDumpContext& dc) const;

#endif

protected:

  virtual void DoDataExchange(CDataExchange* pDX);

public:

  virtual CRecordset* OnGetRecordset();

public:

  virtual void OnInitialUpdate();

public:

  // Stores order date

  CTime m_OrderDate;

public:

  // Stores date order required

  CTime m_RequiredDate;

public:

  DECLARE_MESSAGE_MAP()

public:

  afx_msg void OnSelectproducts();

public:

  afx_msg void OnCancel();

public:

  long m_NewOrderID;

public:

  void SetNewOrderID(void);

public:

  long m_EmployeeID;

public:

  CListBox m_EmployeeCtrl;

};



You can use the m_EmployeeSet member of the document object in the OnInitialUpdate() member of the CCustomerView class to populate the list box with employee names:

void CCustomerView::OnInitialUpdate()

{

  BeginWaitCursor();

  GetRecordset();

  CRecordView::OnInitialUpdate();

  if (m_pSet->IsOpen())

  {

    CString strTitle = m_pSet->m_pDatabase->GetDatabaseName();

    CString strTable = m_pSet->GetTableName();

    if(!strTable.IsEmpty())

      strTitle += _T(":") + strTable;

  GetDocument()->SetTitle(strTitle);

  }

  CEmployeeSet* pEmployeeSet = &static_cast<CDBSimpleUpdateDoc*>(GetDocument())->m_EmployeeSet;

  if(!pEmployeeSet->IsOpen())

    pEmployeeSet->Open();

  // Set up list box with employee names

  // First entry is not a name

  int listIndex = m_EmployeeCtrl.AddString(_T("Choose a name"));

  m_EmployeeCtrl.SetItemData(listIndex, NO_EMPLOYEE_ID);

  if(!pEmployeeSet->IsBOF())

  {

    AfxMessageBox(_T("Employees recordset is empty"));

    EndWaitCursor();

    return;

  }

  pEmployeeSet->MoveFirst();

  // Insert names and IDs in the list box

  while(!pEmployeeSet->IsEOF())

  {

    listIndex = m_EmployeeCtrl.AddString(

      pEmployeeSet->m_FirstName + _T(" ") + pEmployeeSet->m_LastName);

    m_EmployeeCtrl.SetItemData(listIndex,

                     static_cast<DWORD_PTR>(pEmployeeSet->m_EmployeeID));

    pEmployeeSet->MoveNext();

  }

  m_EmployeeID = NO_EMPLOYEE_ID;

  EndWaitCursor();

  // Initialize time values  

  SYSTEMTIME Now;

  GetLocalTime(&Now);                            // Get current time

  m_OrderDate = m_RequiredDate = CTime(Now);     // Set time as today

}



You must also modify the OnSelectproducts() and OnCancel() handlers in the CCustomerView class to deal with employee names:

void CCustomerView::OnSelectproducts()

{

  // Verify that an employee name has been selected

  if(m_EmployeeID == NO_EMPLOYEE_ID)

  {

    AfxMessageBox(_T("You must select an employee name."));

    return;

  }

  // Get a pointer to the document  

  CDBSimpleUpdateDoc* pDoc = static_cast<CDBSimpleUpdateDoc*>(GetDocument());

  // Set up order field values from CCustomerSet object  

  pDoc->m_Order.m_CustomerID = m_pSet->m_CustomerID;

  pDoc->m_Order.m_ShipAddress = m_pSet->m_Address;

  pDoc->m_Order.m_ShipCity = m_pSet->m_City;

  pDoc->m_Order.m_ShipCountry = m_pSet->m_Country;

  pDoc->m_Order.m_ShipName = m_pSet->m_CompanyName;

  pDoc->m_Order.m_ShipPostalCode = m_pSet->m_PostalCode;

  pDoc->m_Order.m_ShipRegion = m_pSet->m_Region;

  pDoc->m_Order.m_EmployeeID = m_EmployeeID;

  // Set up order field values from CCustomerView dialog input

  pDoc-> m_Order.m_OrderID = m_NewOrderID;           // Generated new ID

  pDoc-> m_Order.m_OrderDate = m_OrderDate;          // From order date control

  pDoc-> m_Order.m_RequiredDate = m_RequiredDate;    // From required date ctrl

  // Reset Employee Names list box

  m_EmployeeCtrl.SetTopIndex(0);                    // Move to first item

  m_EmployeeID = NO_EMPLOYEE_ID;                    // Reset ID to no selection

  static_cast<CMainFrame*>(GetParentFrame())->SelectView(SELECT_PRODUCT);

}



Here's the modified OnCancel() handler:

void CCustomerView::OnCancel()

{

  // Reset Employee Names list box

  m_EmployeeCtrl.SetTopIndex(0);                    // Move to first item

  m_EmployeeID = NO_EMPLOYEE_ID;                    // Reset ID to no selection

  static_cast<CMainFrame*>(GetParentFrame())->SelectView(ORDER_DETAILS);

}



Finally, you should add an event handler for the LBN_SELCHANGE message for the list box to the CCustomerView class and implement it like this:

void CCustomerView::OnSelchangeEmployeename()

{

  m_EmployeeID = 

static_cast<long>(m_EmployeeCtrl.GetItemData(m_EmployeeCtrl.GetCurSel()));

}


4.
Extend the example further to allow the shipped via field in an order to be chosen from the records in the Shippers table.



This will seem very familiar. First, you can add a CShippersSet class to the project corresponding to the Shippers table in the Northwind database and then change CStringW members to CString and remove the #error directive from the .cpp file. Modify the constructor to set the sort the records in company name order:

CShippersSet::CShippersSet(CDatabase* pdb)


: CRecordset(pdb)

{

  m_ShipperID = 0;

  m_CompanyName = L"";

  m_Phone = L"";

  m_nFields = 3;

  m_nDefaultType = snapshot;

  m_strSort = _T("CompanyName");

}



You must add a public CShippersSet member, m_Shippers, to the CDSimpleUpdateDoc file.



Add another list box, IDD_SHIPPERS, and static text box to the IDD_CUSTOMER_FORM dialog form to provide a shippers name selection facility. The form will look something like this:
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You can add a control variable with the name m_ShippersCtrl for the new list box. You can also add a member of type long, m_ShipVia, to the CCustomerView class that will store the shipping company ID.



Add a definition of a constant to ViewConstants.h file representing the absence of a shippers ID:

#pragma once

enum ViewID{ ORDER_DETAILS, NEW_ORDER, SELECT_PRODUCT};

const long NO_EMPLOYEE_ID = 999999L;

const long NO_SHIPPERS_ID = 999998L;



You must modify the OnInitialUpdate() function in the CCustomerView class to:

void CCustomerView::OnInitialUpdate()

{

  BeginWaitCursor();

  GetRecordset();

  CRecordView::OnInitialUpdate();

  if (m_pSet->IsOpen())

  {

    CString strTitle = m_pSet->m_pDatabase->GetDatabaseName();

    CString strTable = m_pSet->GetTableName();

    if(!strTable.IsEmpty())

      strTitle += _T(":") + strTable;

  GetDocument()->SetTitle(strTitle);

  }

  CEmployeeSet* pEmployeeSet = &static_cast<CDBSimpleUpdateDoc*>(GetDocument())->m_EmployeeSet;

  if(!pEmployeeSet->IsOpen())

    pEmployeeSet->Open();

  // First entry is not a name

  int listIndex = m_EmployeeCtrl.AddString(_T("Choose a name"));

  m_EmployeeCtrl.SetItemData(listIndex, NO_EMPLOYEE_ID);

  if(pEmployeeSet->IsBOF())

  {

    AfxMessageBox(_T("Employees recordset is empty"));

    EndWaitCursor();

    return;

  }

  pEmployeeSet->MoveFirst();

  // Insert names and IDs in the list box

  while(!pEmployeeSet->IsEOF())

  {

    listIndex = m_EmployeeCtrl.AddString(

      pEmployeeSet->m_FirstName + _T(" ") + pEmployeeSet->m_LastName);

    m_EmployeeCtrl.SetItemData(listIndex,

                     static_cast<DWORD_PTR>(pEmployeeSet->m_EmployeeID));

    pEmployeeSet->MoveNext();

  }

  m_EmployeeID = NO_EMPLOYEE_ID;

  // Open shippers recordset

  CShippersSet* pShippersSet = &static_cast<CDBSimpleUpdateDoc*>(GetDocument())->m_Shippers;

  if(!pShippersSet->IsOpen())

    pShippersSet->Open();

  // First entry is not a name

  listIndex = m_ShippersCtrl.AddString(_T("Choose a shipper"));

  m_ShippersCtrl.SetItemData(listIndex, NO_SHIPPERS_ID);

  if(pShippersSet->IsBOF())

  {

    AfxMessageBox(_T("Shippers recordset is empty"));

    EndWaitCursor();

    return;

  }

  pShippersSet->MoveFirst();

  // Insert shippers and IDs in the list box

  while(!pShippersSet->IsEOF())

  {

    listIndex = m_ShippersCtrl.AddString(pShippersSet->m_CompanyName);

    m_ShippersCtrl.SetItemData(listIndex,

                     static_cast<DWORD_PTR>(pShippersSet->m_ShipperID));

    pShippersSet->MoveNext();

  }

  m_ShipVia = NO_SHIPPERS_ID;

  EndWaitCursor();

  // Initialize time values  

  SYSTEMTIME Now;

  GetLocalTime(&Now);                            // Get current time

  m_OrderDate = m_RequiredDate = CTime(Now);     // Set time as today

}



The OnSelectproducts() function should be changed to:

void CCustomerView::OnSelectproducts()

{

  // Verify that an employee name has been selected

  if(m_EmployeeID == NO_EMPLOYEE_ID)

  {

    AfxMessageBox(_T("You must select an employee name."));

    return;

  }

  // Verify that an employee name has been selected

  if(m_ShipVia == NO_SHIPPERS_ID)

  {

    AfxMessageBox(_T("You must select a shipping company."));

    return;

  }

  // Get a pointer to the document  

  CDBSimpleUpdateDoc* pDoc = static_cast<CDBSimpleUpdateDoc*>(GetDocument());

  // Set up order field values from CCustomerSet object  

  pDoc->m_Order.m_CustomerID = m_pSet->m_CustomerID;

  pDoc->m_Order.m_ShipAddress = m_pSet->m_Address;

  pDoc-> m_Order.m_ShipCity = m_pSet->m_City;

  pDoc-> m_Order.m_ShipCountry = m_pSet->m_Country;

  pDoc-> m_Order.m_ShipName = m_pSet->m_CompanyName;

  pDoc-> m_Order.m_ShipPostalCode = m_pSet->m_PostalCode;

  pDoc-> m_Order.m_ShipRegion = m_pSet->m_Region;

  pDoc-> m_Order.m_EmployeeID = m_EmployeeID;

  // Set up order field values from CCustomerView dialog input

  pDoc-> m_Order.m_OrderID = m_NewOrderID;            // Generated new ID

  pDoc-> m_Order.m_OrderDate = m_OrderDate;           // From order date control

  pDoc-> m_Order.m_RequiredDate = m_RequiredDate;     // From required date control

  // Reset Employee Names list box

  m_EmployeeCtrl.SetTopIndex(0);                      // Move to first item

  m_EmployeeID = NO_EMPLOYEE_ID;           // Reset employee ID to no selection

  // Reset Shippers list box

  m_ShippersCtrl.SetTopIndex(0);                      // Move to first item

  m_ShipVia = NO_SHIPPERS_ID;              // Reset shipper ID to no selection

  static_cast<CMainFrame*>(GetParentFrame())->SelectView(SELECT_PRODUCT);

}



You must also update the OnCancel() function:

void CCustomerView::OnCancel()

{

  // Reset Employee Names list box

  m_EmployeeCtrl.SetTopIndex(0);                    // Move to first item

  m_EmployeeID = NO_EMPLOYEE_ID;                    // Reset ID to no selection

  // Reset Shippers  list box

  m_ShippersCtrl.SetTopIndex(0);                    // Move to first item

  m_ShipVia = NO_SHIPPER_ID;                        // Reset ID to no selection

  static_cast<CMainFrame*>(GetParentFrame())->SelectView(ORDER_DETAILS);

}



Finally, you can add an event handler for the Shippers list box control to the CCustomerView class and implement it as:

void CCustomerView::OnSelchangeShippers()

{

  m_ShipVia = m_ShippersCtrl.GetItemData(m_ShippersCtrl.GetCurSel());

}

Chapter 21


1.
Modify Ex21_01 so that it displays a dialog that you have created as a dialog form when the Help | About menu item is clicked.



Add a new form to the project pressing Ctrl+Shift+A and selecting UI as the category in the dialog that is displayed. The template that applies is Windows Form, and I chose the name HelpAboutDialog for the new item. When the form is displayed, change the Text property value to something sensible for the title bar contents, such as "About a Winning Application." You can also set the StartPosition property value to CenterParent. Because this is going to be a dialog and not an application window, set the FormBorderStyle property value to FixedDialog. The dialog window should not be minimized or maximized by the user when it is displayed, so set the MinimizeBox and MaximizeBox properties in the Window Style group to False to remove the capability. A dialog should be closed through the button that you provide in the dialog window, so set the ControlBox property value to False to remove the control and system boxes from the title bar.


Add a button to the form with the Text property value as OK. You could also change the name property value to OKbutton. Next, you can change the AcceptButton property value for the HelpAbout form to OKbutton. You can then add a label control to the form with suitable text, so the form will look something like the illustration that follows.
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Add a new private member to the Form1 class that is of type HelpAboutDialog^ and has the name helpAboutDialog; this will store a handle to the dialog object that you will create. You can create an instance of the dialog in the Form1 class constructor by adding one statement:

      helpAboutDialog = gcnew HelpAboutDialog;



Finally you need to change the implementation of the aboutMenuItemClick() handler to display the new dialog:

System::Void aboutMenuItem_Click(System::Object^ sender, System::EventArgs^ e) 

{

  helpAboutDialog->ShowDialog(this);

}


2.
Modify Ex21_01 so that the dialog that displays for the Choose context menu item uses a ListBox control instead of the text box and displays the complete set of legal values that can be chosen.



Remove the text box from the UserValueDialog form and replace it by a list box. Change the name of the list box to something meaningful such as choices. You should also alter the label to reflect the fact that the user must choose one of the values in the list box. With the easy bit done, you can now address the harder bit, making it work.



The list box will need to be loaded with legal values each time the dialog is to be displayed. The values that are legal depend on the limits set for the set of buttons to which the button that was clicked belongs; of course, legal values must exclude the current button values. Thus, the set of legal values that apply when the user wants to choose a value for a button will have to be determined in the chooseValue_Click() function in the Form1 class. Because the handle to the list box is private to the UserValueDialog class, you'll need to add a public method to set the list box values.

    void SetValues(ArrayList^ Values)

    {

      choices->Items->Clear();

      IEnumerator^ values = Values->GetEnumerator();

      while(values->MoveNext())

        choices->Items->Add(values->Current);

      choices->SetSelected(0, true);               // Select the first value

    }



The function expects a handle to an ArrayList collection to be passed as the argument, and the values that the collection contains are added to the list box after clearing any existing values.



You need to change the implementation of the chooseValue_Click() function in the Form1 class to set up the values for the list box in a ArrayList collection object and then call the SetValues() function for the dialog object. Here's how you could do that:

  System::Void chooseValue_Click(System::Object^  sender, System::EventArgs^  e) 

  {

    array<int>^ values;                  // Array to store current button values

    array<Button^>^ theButtons;          // Handle to aray of buttons

    ArrayList^ legalValues = gcnew ArrayList;

    int upperLimit = 0;

    int lowerLimit = 0;

    // Check if the button is in the lottoValues group box

    if(lottoValues->Controls->Contains(contextButton))

    {

      // the button is from the lotto group...

      array<Button^>^ buttons = {lottoValue1, lottoValue2, lottoValue3,

                                 lottoValue4, lottoValue5, lottoValue6};

      theButtons = buttons;              // Store array handle at outer scope

      values = GetButtonValues(buttons); // Get array of button values

      lowerLimit = lottoUserMinimum;

      upperLimit = lottoUserMaximum;

    }

    // Check if the button is in the euroValues group box

    else if(euroValues->Controls->Contains(contextButton))

    {

      // The button is in the Values group...

      array<Button^>^ buttons = {euroValue1, euroValue2, euroValue3,

                                 euroValue4, euroValue5};

      theButtons = buttons;              // Store array handle at outer scope

      values = GetButtonValues(buttons); // Get array of button values

      lowerLimit = euroUserMinimum;

      upperLimit = euroUserMaximum;

    }

    // Check if the button is in the euroStars group box

    else if(euroStars->Controls->Contains(contextButton))

    {

      // The button is in the Stars group...

      array<Button^>^ buttons = { euroStar1, euroStar2 };

      theButtons = buttons;               // Store array handle at outer scope

      values = GetButtonValues(buttons); // Get array of button values

      lowerLimit = euroStarsUserMinimum;

      upperLimit = euroStarsUserMaximum;

  }

  // Load relevant values for the list box into the collection

  for(int i = lowerLimit ; i<= upperLimit ; i++)

  {

    if(Array::IndexOf(values, i) < 0)

      legalValues->Add(i);

  }

  userValueDialog->SetValues(legalValues);   // Pass values to dialog

  legalValues->Clear();                      // Empty the collection

  // Display the dialog

  if(userValueDialog->ShowDialog(this) == ::DialogResult::OK)

  {

    // Determine which button value should be replaced

    for(int i = 0 ; i<theButtons->Length ; i++)

      if(contextButton == theButtons[i])

      {

        values[i] = userValueDialog->Value;

        break;

      }

    Array::Sort(values);               // Sort the values

    // Set all the button values

    for(int i = 0 ; i<theButtons->Length ; i++)

      theButtons[i]->Text = values[i].ToString();

  }

 }



With these changes the application should work as required.


3.
Investigate the properties and functions available for the WebBrowser control and modify Ex21_01 to allow a URL to be entered through a TextBox so that the WebBrowser control displays the page at the URL that was entered.



You can add a TextBox to the menu strip by right-clicking menuStrip1 in the Design view of Form1 and selecting Edit Items . . . from the context menu. Select TextBox from the drop-down list of items you can add, and click on the Add button. You can then change the (Name) property value to something more meaningful such as urlTextBox. You will want to get the text from the text box whenever the Return key is pressed so set the value of the AcceptsReturn property to true. You can set the value of the Text property to a string that represents the URL of the page you want to display on the Web Page tab initially.



To recognize when the Return key is pressed in the text box you can add an event handler for the KeyDown event; you can do this by selecting the events button in the Properties window for the TextBox control. You can implement the handler like this:

private: System::Void urlTextBox_KeyDown(System::Object^  sender, 

                                      System::Windows::Forms::KeyEventArgs^  e)

{

  if(e->KeyCode == Keys::Return)

    webBrowser->Url = gcnew Uri(urlTextBox->Text);

}



The KeyCode property for the parameter, e, identifies the key that was pressed by a value from the Keys enumeration. When the Return key is pressed, this value will be Keys::Return, and in this case you use the value of the Text property for the text box control to create a Uri object that you store as the value of the Url property for the WebBrowser control. This will cause the page identified by the Uri object to be displayed. You could also switch the active tab to the Web Page tab when the Return key is pressed in the text box if you want. In this case the implementation of the urlTextBox_KeyDown() handler function would be:

private: System::Void urlTextBox_KeyDown(System::Object^  sender, 

                                      System::Windows::Forms::KeyEventArgs^  e)

{

  if(e->KeyCode == Keys::Return)

  {

    webBrowser->Url = gcnew Uri(urlTextBox->Text);

    tabControl1->SelectTab(webTab);

  }

}

Chapter 22


1.
Modify Ex22_04 so that the column headers are displayed in a 12-point italic font.



The solution to this exercise applied to the original Ex22_04 is trivial as there is no programming involved. You just have to change the Font property values for the Label controls on the form appropriately—the Size property value needs to be changed to 12 and the Italic property value to True. Because the label text will require more space, you will also need to move the Label controls so the text doesn't overlap other controls on the form.


2.
Modify Ex22_05 so the columns are wide enough to accommodate the text in each cell.



This is another exercise that requires no programming. You can just change the value of the AutoSizeColumnsMode property for the DataGridView object to DisplayedCells and the cell widths in each column will accommodate the text.


3.
Modify Ex22_05 so that alternate rows of data on each tab page appear shaded. 



This you can also accomplish without programming. You can change the value of the AlternatingRowsDefaultCellStyle through the properties window for the DataGridView control on the form. Clicking the ellipsis that displays when you click the value cell for the property will display the dialog shown as follows.

[image: image11.png]CellStyle Builder

© Appearance
BackColor
Font
ForeColor
‘SelectionBackColor
SelectionForeColor
B Behavior
Format
& pata
Nullvalue
& Layout.
Alignment
Padding
WrapMode

[ 192,255,255
(none)

Notset
0,0,0,0
Notset

Preview

‘This preview shows properties from inherited CellStyles (Table, Column, Row)

Normal:

et

Selected:
#ree

oK cancel







Changing the BackColor property value in the dialog will cause alternate rows to be shaded in this color.


4.
Create a Windows Forms application that displays the Suppliers table from the Northwind database.



You should have found this very easy, too. Create a new Forms project for the exercise and press Shift+Alt+D to open the Data Sources window. Add the Northwind database to the project with the Suppliers table checked.



Drag the Suppliers dataset from the Data Sources pane to the form for the application. DataGridView and BindingNavigator controls will be created automatically in the project. Set the Dock property for the DataGridView control to Fill and the Text property for the form to something suitable such as "View Suppliers." All that remains is to build the project and your done—you have a fully operational program to view the contents of the Suppliers table.
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