Answers and Solutions
 

 

Chapter 1
 

1. S  2. H  3. S  4. S  5. S  6. S  7. H  8. S  9. H  10. H  11. H  12. S  13. 8, 256  

14. 1024  15. 4096  16. 4Gb  17. 40  18. 3, hex 03  19. 15, hex 0F  20. 47, hex 2F  

21. 129, hex 81 22. 193, hex C1 23. 11, hex 0B  24. 245, hex F5 

25. 451, hex 01C3 26. 3851, hex 0F0B 27. 32768, hex 8000 28. 65280, hex FF00 

29. 33153, hex 8181

30. (a)
'A'  65, hex 41, 01000001

(b) 00100000, hex 20

'a'  97, hex 61, 01100001

'Q'  81, hex 51, 01010001

'q' 113, hex 71, 01110001
 
31. 5  32. 32  33. -2  34. See PART1\DICT.DAT  35. Compiler 36. Linker

37. For example: 'x' = 11, 'o' = 10, blank = 00.

      Each square needs 2 bits; 9 squares need 18 bits = 2.25 bytes.  Yes.  

38. 4 bits * 512 * 512 = 128K  39. mask: hex F8, stat. register: hex B0 

40. (a) hex 19; (b) hex 03

41.
          base 3        dec        add 1

21 02 10
7  2  3
8  3  4

00 11 22 ==>
0  4  8 ==>
1  5  9

12 20 01
5  6  1
6  7  2
 
         base 5                 dec                    add 1

32 43 04 10 21
17  23   4   5  11

 18  24   5   6  12

41 02 13 24 30
21   2   8  14  15

22   3   9  15  16

00 11 22 33 44 ==>
  0   6  12  18  24 ==>
  1   7  13  19  25

14 20 31 42 03
  9  10  16  22   3

10  11  17  23   4

23 34 40 01 12
13  19  20   1   7

14  20  21   2   8
 
42.

1:
001
This is a "plus" position, because the count of 1's


3:
011
in each column is even.  The second player wins.


5:
101

7:
111
 

         First takes 5 from 7:

Second should take all from 5:


1:
001


001

3:
011


011

5:
101


000

7:
010


010
 

Chapter 2
 

1. --  2. F  3. T: the apstring class is provided by the College Board's development committee.

4. T  5. F  6. T  7. F: sometimes programmers place each item on a separate line for readability.

8. F: cout is a standard name for the display output stream, but it can be used for other

purposes by a malicious programmer.  A declaration like int cout will override its standard meaning.

9. int, return 

10.
    cout << firstName

         << ", congratulations on your first program!\n";

 
11. 

#include <iostream.h>

#include "apstring.h"

 

int main()

{

    apstring firstName, lastName;

 

    cout << "Please enter your first name: ";

    cin >> firstName;

    cout << "Please enter your last name: ";

    cin >> lastName;

    cout << firstName << ' ' << lastName

         << ", congratulations on your second program!\n";

    return 0;

}

 

12. style  13. style  14. syntax  15. style  16. style  17. style  18. syntax 

19. style: C++ is case-sensitive, so IF and if are two different words.

20. T: Same here.

21. F  22. T  23. F  24. F: a void function can use a return but does not always need it.

25. F: it's not smart enough to do it right.

26. T  27. sometimes  28. never  

29. sometimes (e.g., in the Dictionary program, after struct ENTRY.)  

30. sometimes (may come from a file).  31. always

32. compilation: if the condition is false, the code between #if and #else is just skipped.

33. read by  34. LoadDictionary(…) function 35. 2  36. --  37. --  38. --  

39. 

#include <iostream.h>

 

double Average(double x, double y, double z);

 

int main()

{

    double a, b, c;

 

    cout << "Enter three numbers: ";

    cin >> a >> b >> c;

    cout << "The average of " << a << " and " << b

         << " and " << c << " is "

         << Average(a,b,c) << endl;

    return 0;

}

 

double Average (double x, double y, double z)

{

    return (x + y + z) / 3.;

}

 

40. invalid  41. valid  42. invalid  43. valid  44. invalid  45. valid  

46. valid  47. valid 48. F: cin is the name of a standard input stream; >> is the operator.

49. T  50. T: iostream.h is the header file in which cin and cout are defined.  

51. F (could go to a file)  52. D  53. D

54. E: it depends on whether Fun and day are names of variables declared earlier;

      A: \n must be in single or double quotes. 

55. 

...

apstring fileName;

 

cout << "No errors.\n";

cout << "Enter another file name ==> ";

cin >> fileName;

cout << "\nLoading " << fileName << ".  Please wait...\n";

 

56. Missing semicolon after iMin = i.  Should return iMin. 

57. 

double CelToFahr(double x)

{

    return 32. + 9./5. * x;

}

 

int main()

{

    double degC, degF;

 

    cout << "Please enter degrees Celsius: ";

    cin >> degC;

    degF = CelToFahr(degC);

    cout << degC << "C is " << degF << "F\n";

    return 0;

}

 
Chapter 3
 

1. 65535: 16 bits represent numbers from 0 to 216- 1

2. 0: sizeof(…) applies to the type, not the value of a variable; sizeof(amt) is the same as sizeof(double)
3. invalid: should be a semicolon before long.

4. invalid: comma not allowed between unsigned and short.

5. invalid: there is no such data type.  6. valid  7. valid  8. --  

9. 98: ASCII code for '1'  is 49.

10. invalid: should use commas instead of semicolons.

11. valid  12. valid  13. invalid: \n must be in single quotes.

14. invalid: must use single quotes for a character constant.

15. valid  16. F  17. F: the local variable prevails and will be used within its scope.

18. F: it renames data types, not variables.

19. F: the scope is where it is defined in the program.  20. T  

21. F: the function arguments act pretty much as local variables; there would be a conflict.

22. 4  

23. 

#include <iostream.h>

 

int main()

{

    int m, n;

 

    cout << "Please enter two positive integers m and n (m > n): ";

    cin >> m >> n;

    cout << (m*m - n*n) << ", " << (2*m*n) << ", " << (m*m + n*n)

         << " is a Pythagorean triple.\n";

    return 0;

}

 

24. int temp should be double temp: otherwise the statement

 

 temp = a;

 

truncates a to an integer.

 
Chapter 4
 

1. 0.5  2. 0  3. 0:  1/2 is evaluated as 0 first.  4. 5  5. 5  6. 5  7. -5  

8. 

    cout << "Seconds in a year = "

         << double(hours) * mins * secs * days << endl;

 
9. 

    // 1./2 instead of 1/2:

    cout << "The travel distance is " << 1. / 2 * (g * t * t) << endl;

 

10. 

    short x, y;

    double x2, y2;

 

    cout << "Enter two integers x and y: ";

    cin >> x >> y;

    x2 = double(x);

    y2 = double(y);

    x2 *= x2;

    y2 *= y2;

    double sq_radius = x2 + y2;

    ...

 

11. See BMI.CPP  

12. 

#include <iostream.h>

 

int DogsHumanAge(int years)

{

    return 13 + int(16. / 3 * (years-1));

}

 

int main()

{

    int years;

 

    cout << "What's your dog's age (in years): ";

    cin >> years;

    cout << "This is close to " << DogsHumanAge(years)

         << " \"human\" years\n";

    return 0;

}

 

13. 3455: c++ increments after printing, ++c increments before printing.

14. F: b is incremented by the first statement but it is left unchanged by the second.

15. F: for w=1 it becomes 0

16. T: for a negative integer the result of % is always negative or 0.

17. F: Consider a = 6. Then (a+1)%7 = 0 while a%7+1 = 7.

18. int(x+.5)  

19. 

    int x;

    cout << "Enter a positive two-digit integer: ";

    cin >> x;

    cout << x%10 << x/10 << endl;

 

20. 

#include <limits.h>

...

    cout << "INT_MAX = " << INT_MAX << endl;

 

21. 

    int n;

    long n2;

    ...

    n2 = long(n) * long(n);    // or: n2 = long(n) * n;

 

22. 

#include <iostream.h>

#include <iomanip.h>

 

int main()

{

    double rate;

    long amt; 

 

    cout << "Enter deposit amount (dollars) ==> ";

    cin >> amt;

    cout << "Enter annual interest rate (%) ==> ";

    cin >> rate;

    rate *= .01;  // Convert from % to decimal

    rate += 1.;   // Add 1

 

    cout << setprecision(2);

    cout.setf(ios::showpoint | ios::fixed);

    cout << endl;

 

    amt *= rate;

    cout << "Balance after 1 year: " << setw(11) << amt << endl;

    amt *= rate;

    cout << "Balance after 2 years:" << setw(11) << amt << endl;

    amt *= rate;

    cout << "Balance after 3 years:" << setw(11) << amt << endl;

 

    return 0;

}

 

23. 

#include <iostream.h>

#include <iomanip.h>

 

int main()

{

    double distance, gasmileage, price; 

 

    cout << "Enter the travel distance (miles): ";

    cin >> distance;

    cout << "Enter your car gas mileage (mpg): ";

    cin >> gasmileage;

    cout << "Enter gas price ($): ";

    cin >> price;

    cout << setprecision(2);

    cout.setf(ios::showpoint | ios::fixed);

    cout << endl;

    cout << "Estimated cost of gas for the trip is $"

         << distance / gasmileage * price << endl;

 

    return 0;

}

 

24.
    ...

    cout << mins / 60 << ':'

         << setfill('0')  // set output fill character to '0'

         << setw(2) << mins % 60 << endl

         << setfill(' '); // restore the default fill char

 

Chapter 5
 

1. F: indices start from 0.  2. F: a[0] ... a[99].  3. T  4. F: See Ch. 2 No. 3.  5. T

6. invalid: missing type within <...>  7. valid  8. invalid: needs parentheses, not brackets

9. invalid: initialization in {...} is not allowed.  10. valid  

11.
    apvector<char> q(10, '?');

12.
    apmatrix<int> chart(10, 4);

13.
    apvector<int> a;           // Ok

    apvector<int> b(100);      // Ok

    apvector<double> x(100);   // Ok

    a = b;                     // Ok

    x = b;                     // Assignment operator from apvector<int>

                               //   to apvector<double> is not defined.

    x = double(b);             // Cast operator from apvector<int>

                               //   to double is not defined and

                               //   assignment from double to

                               //   apvector<double> is not defined.

14. Needs

    ...

    // Repeat as long as i is less than 16:

    while (i < 16) ...

 

as opposed to

 

    while (i <= 16) ...

 

Chapters 1-5 Review
 

1. never  2. sometimes: there are binary files that do not hold text.

3. sometimes: this is controlled by your program.  

4. sometimes: a screen or a disk may be used as a direct-access device.

5. sometimes: it may represent an extended ASCII character or an unsigned number, 

depending on how it is used.  6. Yes (1 bit for size, 5 bits for toppings)  

7. F  8. T: main()  9. F: prototype is optional when the function is defined above its first use. 

10. F  11. T  12. valid  13. invalid: "100" is a string, not a number.

14. invalid: needs single quotes around \a  15. invalid: no such thing as double int.  

16. invalid  17. invalid  18. invalid: no such thing as unsigned double.  19. valid  

20. dist *= 1.6 recalculates dist, an integer, as 4.  Hence the output will be:

 

4 mi =4 km

 
21. 

Boiling point Fahrenheit = 212

 

22. 

c = 0

23. 

    ...

    long hours;

    const int secsPerHour = 3600;

    cin >> hours;

    cout << hours << " hours is " << hours * secsPerHour 

         << " seconds\n";

 
24. 

#include <math.h>

 

double Distance(int x1, int y1, int x2, int y2)

 

{

    double dx = double(x2) - double(x1), dy = double(y2) - double(y1);

    return sqrt(dx * dx + dy * dy);

}

 

25. 8  

26. 

double AddEveryOther (const apvector<double> &a)

{

    int i = 1, n = a.length();

    double sum = 0.;

 

    while (i < n) {

        sum += a[i];

        i += 2;

    }

    return sum;

}

 

Chapter 6
 

1. 

double Max(double x, double y)

{

    if (x >= y) return x;

    return y;

}

 

2. 

bool isdigit(char d)

{

    return d >= '0' && d <= '9';

}

 

3. 

bool isalpha(char c)

{

    return (c >= 'A' && c <= 'Z') || (c >= 'a' && c <= 'z');

}

 

4. 

    ...

    // halfHour = (mins % 30 == 0);

    halfHour = (mins % 60 == 30);

 

5.
    if (x < 7)...  

 
6. 

    bool inside = (x >= left && x <= right && y >= top && y <= bottom);

 

7. 

    bool no = (ch[0] == 'N' || ch[0] == 'n') &&

              (ch[1] == 'O' || ch[1] == 'o');

 

8. 

    if (pixels[row][col] != pixels[row][col+1])

        count++;

9. 

    if ((x + 2 > a || x - 2 < b) && y >= 0)

 

10. 

    ...    

    if ( hexdigit >= '0' && hexdigit <= '9')

        x = hexdigit - '0';

    else if ( hexdigit >= 'A' && hexdigit <= 'F')

        x = hexdigit - 'A' + 10;

 

11. 

enum MAIL {FIRSTCLASS, PRIORITY};

 

double MailMeter(double ounces, MAIL type)

{

    double amt;

    int wholeweight;

    double fraction; 

 

    if (ounces == 0.) return 0.;

    if (ounces > 11) type = PRIORITY;

 

    if (type == FIRSTCLASS) {

        wholeweight = int(ounces);

        fraction = ounces - wholeweight;

        amt = .32;

        if (wholeweight > 1) amt += .23 * (wholeweight - 1);

        if (wholeweight >= 1 && fraction > 0.) amt += .23;

    }

    else if (type == PRIORITY) {

        wholeweight = int(ounces/16);

        fraction = ounces - wholeweight*16;

        amt = 3.00;

        if (wholeweight > 2) amt += 1.00 * (wholeweight - 2);

        if (wholeweight >= 2 && fraction > 0.) amt += 1.00;

    }

    return amt;

}

 

12. 

    ...

    if (row >= 1 && col < COLS-1 && grid[row-1][col+1] == 'x')

 

13. 

bool Later(int month1, int day1, int year1, int month2,

                 int day2, int year2)

{

    return (year2 > year1 ||

            year2 == year1 && ((month2 > month1) ||

                                month2 == month1 && day2 > day1));

}

 

14. Only (d) 

15. 

enum FILING {SINGLE, MARRIED};

 

long IncomeTax(long taxableIncome, FILING status)

{

    double tax;

 

    if (status == SINGLE) {

        if (taxableIncome <= 23350.)

            tax = 0.15 * taxableIncome;

        else if (taxableIncome <= 56550.)

            tax = 3502.50 + 0.28 * (taxableIncome - 23350.);

        else if (taxableIncome <= 117950.00)

            tax = 12798.50 + 0.31 * (taxableIncome - 56550.);

        else if (taxableIncome <= 256500.00)

            tax = 31832.50 + 0.36 * (taxableIncome - 117950.);

        else 

            tax = 81710.50 + 0.396 * (taxableIncome - 256500.);

    }

    else {       // if (status == MARRIED)

        if (taxableIncome <= 39000.)

            tax = 0.15 * taxableIncome;

        else if (taxableIncome <= 94250.)

            tax = 5850. + 0.28 * (taxableIncome - 39000.);

        else if (taxableIncome <= 143600.)

            tax = 21320. + 0.31 * (taxableIncome - 94250.);

        else if (taxableIncome <= 256500.)

            tax = 36618.50 + 0.36 * (taxableIncome - 143600.);

        else 

            tax = 77262.50 + 0.396 * (taxableIncome - 256500.);

    }

 

    return long(tax + 0.50);  // Round to the nearest dollar

}

 

Chapter 7
 

1. 200: on each iteration once in checking the if condition and once under if or else.   

2. 246: (2, 4, and 6).  3. D (count += 0.1 does not change count because it is int.) 

4. 

#include <iostream.h>

#include <math.h>

 

int main()

{

    int i, n;

    double numerator = 1., sum = 0.;

 

    cout << "Enter a positive integer: ";

    cin >> n;

    if (n <= 0)

        return 1;

 

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

        sum += numerator / i;

        numerator = -numerator;

    }

    cout << "ln 2 (from the log function) =  " << log(2.) << endl

         << "ln 2 estimate from the series = " << sum << endl;

    return 0;

}

 

5. 

double pow(double x, int n)

{

    double y = 1.;

    while (n > 0) {

        y *= x;

        n--;

    }

    return y;

}

 

6. 

double SqrtEst(double a)

{

    double r = a/2.;

    double diff;

 

    do {

        r = (r + a/r) / 2;

        diff = r*r - a;

    } while (diff > .01 || diff < -.01);

 

    return r;

}

 

7. 

    int i, n = v.length();

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

        v[i] = i+1; 

8. 

    ...

    i = 1;   // Not i = 0;

    while (i < 6) ...

 

9. 3 1 4 1  

10. 

double Polynomial(const apvector<double> &a, double x)

{

    int i, n = a.length() - 1;

    double powerX = 1., p = 0.;

 

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

        p += a[i] * powerX;

        powerX *= x;

    }

    return p;

}

 

11. 

    ...

    while (i < n) {                 // Or: while (i < n) {

        if (a[i] % 2 == 0) {        //         if (a[i] % 2 != 0)

            i++;                    //             count++;

            continue;               //         i++;

        }                           //     }

        count++;

        i++;

    }

 

12. Leading zeroes

13. 

double PositiveMax(const apmatrix<double> &m)

{

    int i, j;

    int nRows = m.numrows(), nCols = m.numcols();

    double max = 0.;

 

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

        for (j = 0;   j < nCols;   j++)

            if (m[i][j] > max) max = m[i][j];

    return max;

}

 

14. 

    char answer;

    double totalAmt = 0.;

 

    do {

        totalAmt += ProcessOrder();

        cout << "Next order (y/n)? ";

        cin >> answer;

    } while (answer == 'y');

    ...

 

15. 

    ...

    for (i = 0;   i < n;   i += 2) {

        sum += a[i];

        sum -= a[i+1];

    }

    ...

 

16. 

    ...

    for (i = N-1;   i >= 0;   i--) {

        d = a[i] +  b[i] + carry;

        sum[i] = d % 10;

        carry = d / 10;

    }

}

 

Chapter 8
 

1. 

char CreditCardType(const apvector<char> &account);

{

    char type = 'X';

    switch (account[0]) {

        case '4': type = 'V'; break;

        case '5': type = 'M'; break;

        case '3': if (account[1] == '7') type = 'A'; break;

        case '6': if (account[1] == '0' && account[2] == '1'

                       && account[3] == '1') type = 'D';

                  break;

    }

    return type;

}

 

2. 

const int daysInMonth[12] = {31,28,31,30,31,30,31,31,30,31,30,31};

days = daysInMonth[month-1];

 

3. D 

4. 

void Translate(apvector<char> &str);

 

{

    int i, len = str.length();

 

    for (i = 0;   i < len;   i++) {

        switch (str[i]) {

            case '\n':

            case '\t':

                str[i] = ' ';

                break;

            case '\\':

                str[i] = '/';

                break;

            case '~':

                str[i] = '!';

                break;

            case '\"':

                str[i] = '\'';

                break;

            default:

                break;

        }

    }

}

 

5. See PAPERSCI.CPP 

 

Chapters 6-8 Review 
 

1. Only (c) 

2. 

char Grade(int score)

{

    char ltrGrade;

    if (score >= 93) ltrGrade = 'A';

    else if (score >= 85) ltrGrade = 'B';

    else if (score >= 72) ltrGrade = 'C';

    else if (score >= 60) ltrGrade = 'D';

    else ltrGrade = 'F';

    return ltrGrade;

}

 

3. 

#include <iostream.h>

#include <iomanip.h>

 

int main()

{

    char next;

    const double price = .26;

    int quantity;

 

    cout.setf (ios::showpoint | ios::fixed);

    cout << setprecision(2);

    do {

        cout << "Enter quantity: ";

        cin >> quantity;

        if (quantity % 25 == 0)

            cout << "You have ordered " << quantity << " floppies -- $"

                 << price * quantity << "\n\n";

        else

            cout << "Floppies can be ordered only in packs of 25.\n\n";

 

        cout << "Next customer (y/n): ";

        cin >> next;

    } while (next == 'y');

 

    cout << "\nThank you for using Floppy Systems.\n";

    return 0;

}

 

4. 

int main()

{

    int i, n, sum = 0;

 

    cout << "Enter a positive integer under 20: ";

    cin >> n;

 

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

        cout << i;

        if (i < n)

            cout << " + ";

        else

            cout << " = ";

        sum += i;

    }

    cout << sum;

    return 0;

}

 

5. 

bool IsMedian(const apvector<int> &sample, double m)

{

    int i, size = sample.length(), count = 0;

 

    for (i = 0;   i < size;   i++) {

        if (sample[i]  < m)

            count--;

        else if (sample[i] > m)

            count++;

    }

    return (count == 0);

}

 

6. 

    int i = 1;

    w.resize(n + n - 1);

 

    while (i <= n) {

        w[i-1] = i;

        w[2*n-1-i] = i;

        i++;

    }

 

7. 

#include <iostream.h>

 

int main()

{

    int num;

    do {

        cout << "Enter a number 1-10 (or 0 to quit): ";

        cin >> num;

        switch (num) {

          case 1:

          case 2:

            cout << "Buckle your shoe" << endl;

            break;

          case 3:

          case 4:

            ...

        }

    } while (num != 0);

 

    return 0;

}

 

Chapter 9
 

1. 

bool Scramble(apvector<char> &word)

{

    int i, len = word.length();

    char temp;

 

    if (len < 4)

        return false;

 

    // Scramble all complete quadruplets:

    for (i = 0;   i < len - 3;   i += 4) {

        // "ABCD" -> "BDAC"

        temp = word[i];

        word[i] = word[i+1];

        word[i+1] = word[i+3];

        word[i+3] = word[i+2];

        word[i+2] = temp;

    }                    

 

    // Scramble the remaining two or three letters:

    if (i + 1 < len) {

        // We already have: "ABCDEF*" -> "BDACEF*".

        //   (i points to E; the last letter * may or may not be there.)

        // Now swap A and F: "BDACEF*" -> "BDFCEA*";

        temp = word[i-1];

        word[i-1] = word[i+1];

        word[i+1] = temp;

    }

    return true;

}

 

2. 

void PrintBigInt(const apvector<int> &a)

{

    int i = 0;

    while (i < N-1 && a[i] == 0)  // N-1, not N, because we need to 

        i++;                      //   print 0 when all digits are zeroes

    for ( ;   i < N;   i++)

        cout << a[i];

    cout << endl;

}

 

3. See MILTTIME.CPP  

4. 

int Difference(int a, int b)

{

    int d;

 

    if (a >= 0 && b >= 0) {

        if (a > b) d = a - b;

        else d = -(b - a);

    }

    else if (a >= 0 && b < 0)

        d = a + (-b);

    else if (a < 0 && b >= 0)

        d = -((-a) + b);

    else {        // if (a < 0 && b < 0)

        if (a < b) d = -((-a) - (-b));

        else d = (-b) - (-a);

    }

    return d;

}

 

5. 

double AverageTopTwo (const apvector<int> &scores)

{

    int i, size = scores.length();

    int imax1 = 0;        // index of the largest element

    int imax2 = 1;        // index of the second largest element.

 

    // if scores[imax2] is bigger than scores[imax1] --

    //   swap imax1 and imax2

    if (scores[imax2] > scores[imax1]) {

        i = imax1;

        imax1 = imax2;

        imax2 = i;

    }

 

    for (i = 2;   i < size;   i++) {

        if (scores[i] > scores[imax1]) {

            imax2 = imax1;

            imax1 = i;

        }

        else if (scores[i] > scores[imax2])

            imax2 = i;

    }

    return (double(scores[imax1]) + double(scores[imax2])) / 2;

}

 

6. 

bool IsPerfectSquare(int n)

{

    int p, sum = 0;

    for (p = 1;   sum < n;   p += 2)

        sum += p;

    return (sum == n);

}

 

7. 

bool IsValidISBN(const apvector<char> &isbn)

{

    int sum = 0, factor = 10, i;

 

    if (isbn.length() != 10)

        return false;

 

    for (i = 0;   i < 9;   i++) {

        sum += factor * (isbn[i] - '0');

        factor--;

    }

    if (isbn[9] != 'X')

        sum += (isbn[9] - '0');

    else

        sum += 10;

    return (sum % 11 == 0);

}

 

8. 

void SwapPosNeg(apvector<double> &v)

{

    int size = v.length(), i = 0, j = size - 1;

    double temp;

 

    while (i < j) {

        if (v[i] < 0)

            i++;

        else if (v[j] >= 0)

            j--;

        else {  // if both out of place -- swap them

            temp = v[i];  v[i] = v[j]; v[j] = temp;

            i++;

            j--;

        }

    }

}

 

9. 

void Rotate (apvector<int> &v, int d)

{

    int temp, i, n = v.length();

 

    d %= n;

 

    // At most one of the while loops will be executed.

    while (d > 0) {

        temp = v[n-1];

        for (i = n-1;   i > 0;   i--)

            v[i] = v[i-1];

        v[0] = temp;

        d--;

    }

 

    while (d < 0) {

        temp = v[0];

        for (i = 0;   i < n-1;   i++)

            v[i] = v[i+1];

        v[n-1] = temp;

        d++;

    }

}

 

10. 

void SpiralPrint (const apmatrix<char> &puzzle)

{

    int row1 = 0, row2 = puzzle.numrows() - 1,

        col1 = 0, col2 = puzzle.numcols() - 1;

    int row, col;

 

    while (row1 <= row2 && col1 <= col2) {

        for (col = col1;   col <= col2;   col++)

            cout << puzzle[row1][col] << ' ';

        row1++;

        if (row1 > row2) break;

 

        for (row = row1;   row <= row2;   row++)

            cout << puzzle[row][col2] << ' ';

        col2--;

        if (col2 < col1) break;

 

        for (col = col2;   col >= col1;   col--)

            cout << puzzle[row2][col] << ' ';

        row2--;

        if (row2 < row1) break;

 

        for (row = row2;   row >= row1;   row--)

            cout << puzzle[row][col1] << ' ';

        col1++;

        if (col1 > col2) break;

    }

}

 

Chapter 10
 

Several solutions in this chapter rely on the function

 

int random(int n);

 

that returns a random integer between 0 and n-1.

This function, if not already provided in the standard library

for your compiler, can be defined as:

 

int random(int n)

{

    return int(long(rand()) * n / (RAND_MAX + 1));

}

 
1. 

#include <stdlib.h>

 

char RandomLetter()

{

    const char alphabet[26] = {

        'A','B','C','D','E','F','G','H','I','J','K','L','M',

        'N','O','P','Q','R','S','T','U','V','W','X','Y','Z'

    };

    return alphabet[random(26)];

 

 // Or, if working in ASCII, simply:

 //   return 'A' + random(26);

}

 

2. 

#include <stdlib.h>

 

int TwoDice()

{

    return random(6) + random(6) + 2;

}

 

3. Adapt from MONCARLO.CPP:

 

double MonteCarlo(long nPoints)

{

    double x, y;

    long n, count = 0;

 

    for(n = nPoints;   n > 0;   n--) {

        x = 1. + double(rand()) / RAND_MAX;

        y = double(rand()) / RAND_MAX;

        if (y <= 1. / x) count++;

    }

    return double(count) / nPoints;

}

 

4. 

void Shuffle(apvector<int> &v)

{

    int i, size = v.length(), temp;

 

    while (size > 1) {     // Akin to selection sort

        i = random(size);

        // Swap v[size-1] and v[i]

        temp = v[size-1]; v[size-1] = v[i]; v[i] = temp;

        size--;

    }

}

 

5. See BIRTHDAY.CPP

 

Chapter 11
 

1. T  2. T  3. F: it returns a pointer  4. T  5. F  6. T  7. valid  

8. invalid: & here means "address of"  9. invalid: see No. 8  10. valid  11. valid  12. valid  

13. **  (s points to ch1; ch2 = *s sets ch2 equal to the value of ch1.  

14. 30  (p points to y; *p is set to 0; r refers to y)  15. 1.2  (max is set to the address of v)

16. 

bool Reciprocal(double &x)

{

    if (x != 0.) {

        x = 1./x;

        return true;

    }

    return false;

}

17. 

bool GetRange(const apvector<int> &v, int &vMin, int &vMax)

{

    int i, n = v.length();

    vMin = v[0];

    vMax = v[0];

 

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

        if (v[i] > vMax)

            vMax = v[i];

        if (v[i] < vMin)

            vMin = v[i];

    }

    return (vMin != vMax);

}

 

18. 

#include <math.h>

 

void SampleStats(const apvector<double> &x, double &mean, double &stddev)

{

    int i, n = sample.length();

    double d;

 

    mean = 0.;

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

        mean += x[i];

    mean /= n;

 

    stddev = 0.;

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

        d = x[i] - mean;

        stddev += d * d;

    }

    stddev /= n;

    stddev = sqrt(stddev);

}

 

19. 

void SquareComplex(double &a, double &b)

{

//    a = a*a - b*b; // "a" changes before it has been used

//    b = 2*a*b;     //    in this line.

    double a2 = a*a - b*b;

    b = 2*a*b;

    a = a2;

}

 

20. 

void RotateVector(double &x, double &y, double &u, double &v)

{

    double u1 = -y;

    double v1 = x;

    u = u1;

    v = v1;

}

 

Chapter 12
 

1. T  2. F: first is a pointer, second -- an array  

3. F: first is apstring, second -- an array.  4. Use "\\" to indicate single backslash.  

5. No. strlwr(…) changes the string to lower case.  6. invalid  7. valid  8. valid  

9. invalid: you cannot assign apstring to char * because there is no

type converter from the apstring type to the char * type.  10. valid  

11. name.length() is more efficient because the length of the string is stored with the string.

       strlen(name.c_str()) has to scan the string to find the terminating null.

12. len is a redundant argument.  It should be:

 

bool AllLetters(apstring str)

 

{

    int len = str.length();

    ...

 

13. See COONEY.CPP 

14. See LINENUM.CPP  15. See FILENAME.CPP  16. See PARSEXPR.CPP 

 

Chapters 9-12 Review
 

1. 

int CountRed(const apvector<COLOR> &rgb)

{

    int i, n = rgb.length(), count = 0;

 

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

        if (rgb[i] == RED)

            count++;

    return count;

}

 

2. 

int Max5(const apvector<int> &scores)

{

    int i, n = scores.length(), sum, maxsum;

 

    for (i = 0, sum = 0;   i < 5;   i++)

        sum += scores[i];

    maxsum = sum;

    for ( ;   i < n;   i++) {

        // Update sum by adding the next element and subtracting the tail.

        sum += scores[i] - scores[i-5];

        if (sum > maxsum) maxsum = sum;

    }

    return maxsum;

}

 

3. 

void InsertMiddle(apvector<double> &v, double x)

{

    int i, len = v.length();

 

    v.resize(len + 1);

    for (i = len;   i > len/2;   i--)

        v[i] = v[i-1];

    v[i] = x;

}

 

4. 

int CountRuns(const apvector<COLOR> &pixels)

{

    int i, len = pixels.length(), count = 1;

    for (i = 1;   i < len;   i++)

        if (pixels[i] != pixels[i-1])

            count++;

    return count;

}

 

5. 

#include <iostream.h>

 

int main()

{

    int n;

 

    cout << "Part (a): ";

    for (n = 10;   n < 100;   n++)

        if (n == 2 * (n/10) * (n%10))

            cout << n << ' ';

    cout << endl;

 

    cout << "Part (b): ";

    for (n = 100;   n < 1000;   n++)

        if (n == 4 * (n/100) * ((n/10)%10) * (n%10))

            cout << n << ' ';

    cout << endl;

 

    return 0;

}

 

6. 

int CountDifferent (const apvector<int> &a)

{

    int i, j, n = a.length(), count = 1;

 

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

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

            if (a[i] == a[j]) break;

        if (j == i) count++;

    }

    return count;

}

 

7. 

#include <iostream.h>

#include <stdlib.h>

// int random(int n) {return int(long(rand()) * n / (RAND_MAX + 1));}

 

void RandomTime(int &hours, int &mins, char &a_pm)

{

    const char apchar[2] = {'a', 'p'};

 

    hours = random(12) + 1;

    mins = random(60);

    a_pm = apchar[random(2)];

}

 

int main()

{

    const int TRIALS = 300;

    int trial, hours, mins;

    char ap;

    int count = 0;

 

    for (trial = 0;   trial < TRIALS;   trial++) {

        RandomTime(hours, mins, ap);

        if ((ap == 'a' && hours >= 9 && hours <= 11) ||

             ap == 'p' && (hours == 12 || hours < 5))

            count++;

    }

    cout << 100. * count / TRIALS << "% between 9 a.m. and 5 p.m.\n";

    return 0;

}

 

8. no (*yes is the value of the first character in the string.)  9. 2000  

10. -73 (p points first to a, then to b). 

11. 

bool HasPunctuation(const apstring &str)

{

    int i, n = str.length();

    char ch;

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

        ch = str[i];

        if (ch == '.' || ch == ',' || ch == ';' || ch == ':')

            return true;

    }

    return false;

}

 

12. 

#include <ctype.h>

 

bool HasWhiteSpace(const apstring &str)

{

    int i, n = str.length();

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

        if (isspace(str[i])) return true;

    }

    return false;

}

 

13. 

bool HasDuplicates(const apstring &str)

{

    int i, j, n = str.length();

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

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

            if (str[i] == str[j]) return true;

    return false;

}

 

14. 

apstring SwapFirstLast(const apstring &name)
{
    int pos = name.find(' ');
    return name.substr(pos+1, name.length() - pos -1) +
                        ", " +
                        name.substr(0, pos);
}
 

15. See POKER.CPP  16. See POKER.CPP 

 

Chapter 13
 

1. T  2. F: they are stored in consecutive locations.  

3. T  4. F  5. T  6. bk.nChapters  7. bk.chapters[2].title  

8.
bk.chapters[bk.nChapters-1].nPages;

bk.chapters[bk.nChapters-1].firstPageNo;

 
9. 

void TOC(const BOOK &book)

{

    for (int i = 0;   i < book.nChapters;   i++)

        cout << book.chapters[i].title << ' '

             << book.chapters[i].firstPageNo << endl;

}

 

10. 

void SetPagination(BOOK &book)

{

    int firstpage = 1;

    for (int i = 0;   i < book.nChapters;   i++) {

        book.chapters[i].firstPageNo = firstpage;

        firstpage += book.chapters[i].nPages;

        if (firstpage % 2 == 0)

            firstpage++;

    }

    book.nPages = firstpage - 1;

}

 

11. 

ostream &operator<< (ostream &outFile, const BOOK &book)

{

    outFile << book.title << ": " << book.nChapters << " chapters, "

            << book.nPages << " pp.\n";

    return outFile;

}

 

12. 

enum FIELDTYPE {NUMERIC, ALPHA, ALPHANUM};

const int MAXFIELDS = 12;

struct FIELD {

    apstring name;

    FIELDTYPE type;

    int row, col;

    int width;

    apstring value;

};

 

struct FORM {

    apstring name;

    int nFields;

    apvector<FIELD> fields;

};

 

13. See TRANSACT.CPP  14. See TRANSACT.CPP  

15. See TRANSACT.CPP  16. See TRANSACT.CPP  

 

Chapter 14
 

1. D.  sells is defined and the code is interpreted as:

 

    cout << "She sells sea"

    cout << 

"shells"

    << endl;

    cout << "by the seashore" << endl;

2. Cleaner design, team development, easier testing and debugging,

    easier to maintain, reusability of modules.  

3. B: SomeFun() is declared static, so there is no conflict.  4. C  5. E  

6. D  7. To prevent double inclusion  8. T  9. T  

10. F: an inline function's code is expanded "inline" (duplicated) each time the function is called.  

11. T  12. T  13. E  

 

Chapter 15
 

1. T  2. F  3. T  4. T  5. F: only in member functions.  6. F  

7. sometimes  8. never  9. always  

10. sometimes (the whole class definition may be in the source file)  

11. never  12. sometimes  13. encapsulation  14. automatically  

15. goes out of scope  16. private  17. change  18. style  19. style: a potential source of nasty bugs.  

20. style  21. style  22. style: can be placed in different source modules and compiled separately.  

23. A  24. A (getX(…) needs a prototype)  

25. 

void POINT::MoveTo(double ax, double ay)

{

    // double x, y; this extraneous declaration shields class members x,y.

    ...

 

26. delete (without brakets) calls the destructor only for mList[0];

      delete [] (with brackets) calls the  the destructor for each element of mList.

      This is important if mList contains elements of user-defined type.  Both forms

      properly deallocate memory for the array mList itself.

27. E  28. T  29. T  30. F  31. F: "accessor" is a rather informal designation.  

32. F  33. sometimes  34. sometimes  

35. sometimes: usually when the constructor allocates it.  

36. sometimes  

37. sometimes: some classes may have only functions, e.g. QUICKSORT in Ch. 27.  

38. --

 

Chapter 16
 

1. T  2. T  3. T  4. F  5. F: it's the opposite.  

6. 

template <class ANYTYPE>

ANYTYPE abs(ANYTYPE a)

{

    if (a < 0) a = -a;

    return a;

}

 

7. 

template <class ANYTYPE>

double Average(ANYTYPE a, ANYTYPE b)

{

    return (double(a) + double(b)) / 2;

}

 

8. 

template <class ANYTYPE>

ANYTYPE max(ANYTYPE a, ANYTYPE b)

{

    if (a >= b) return a;

    return b;

}

 

9. Yes  10. Yes  11. Yes  12. No: the > operator is not defined for apvector's.  

13. Yes  14. No: the > operator will compare the values of pointers (i.e. addresses), not strings. 

15. See PART2\SORTS.CPP  

16. 

// POINT.H

template <class SOMETYPE>

class POINT {

 

  private:

    SOMETYPE x, y;

 

  public:

    POINT() {x = 0; y = 0;}

    POINT (SOMETYPE ax, SOMETYPE ay) {x = ax; y = ay;}

    SOMETYPE GetX() {return x;}

    SOMETYPE GetY() {return y;}

    void MoveTo(SOMETYPE ax, SOMETYPE ay) {x = ax; y = ay;}

};

 

17. 

template <class COORD>

SEGMENT::Stretch3()

{

    COORD dx = x2 - x1;   // COORD xMid = (x1 + x2)/2;

    x1 -= dx;             // x1 = xMid + 3*(x1 - xMid);

    x2 += dx;             // x2 = xMid + 3*(x2 - xMid);

    COORD dy = y2 - y1;   // COORD yMid = (y1 + y2)/2;

    y1 -= dy;             // y1 = yMid + 3*(y1 - yMid);

    y2 += dy;             // y2 = yMid + 3*(y2 - yMid);

}

 

Chapters 13-16 Review
 

1. No: x is already used as BigInt.  2. Yes  3. Yes  4. Yes  5. Yes  6. Yes  

7. 

#include <iostream.h>

#include <iomanip.h>

...

ostream &operator<< (ostream &outFile, const STUDENT &s)

{

    outFile.setf(ios::left, ios::adjustfield);  // Left justify

    outFile << setw(40) << s.name;

    outFile.setf(ios::right, ios::adjustfield);

    outFile.setf(ios::fixed | ios::showpoint);  

    outFile << setprecision(2) << setw(6) << s.GPA << endl;

    return outFile;

}

 

8. 

bool operator< (const STUDENT &s1, const STUDENT &s2)

{

    return s1.GPA < s2.GPA;

}

 

9. C  10. By surrounding its text with #ifndef-#define-#endif  

11. 

void NastyMessage()

 

{

    cout <<

#ifdef HITDISK

      "Please send $25.00 to have the data on your hard drive restored"

#else

      "Thank you for using X-SELL by Ransom Software"

#endif

         << endl;

}

 

12. B  13. never  14. sometimes  15. sometimes  16. sometimes  17. sometimes  

18. 

int main()

{

    LADDER ld(30);

    cout << ld.Add();

    return 0;

}

