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EXERCISE ANSWERS


Exam Preparation Exercises

2.
True

3.
Local variable

A variable declared within a block and not accessible outside of that block


Global variable

A variable declared outside all functions


Lifetime



The period of time during program execution when an identifier has memory allocated to it


Scope



The region of program code where it is legal to reference an identifier


Side effects


Any effects of one function on another that are not part of the explicitly designed interface between them (for example, use of global variables, or modification in a function of a parameter that should be a value rather than a reference parameter)


Name precedence

The precedence that a local identifier has over a nonlocal identifier with the same name when the local identifier is referenced within its block

4.
x = 3 after the call to DoReference.


x = 16 after the call to DoValue.


x = 17 after the call to DoLocal.


x = 7 after the call to DoGlobal.

6.
Within the function, n is decremented down to zero. Because n is passed by reference rather than by value, the caller's second parameter contains zero upon return from the function.

8.
Function definition:


float Power( float base,


             int   exponent )


{


    float answer = 1.0;


    int   i = 1;


    while (i <= exponent)


    {


        answer = answer * base;


        i++;


    }


    return answer;


}


Function call:


m = Power(k, l);

9.
a.
-0.5


b.
0.5

10.
a.
A return statement with an expression after the word return is used in value-returning functions, not void functions.


b.
This value-returning function is missing a return statement to return the function value.

Programming Warm‑Up Exercises

1.
In this rewrite of the program without globals, the name of the MashGlobals function no longer reflects what is happening. Perhaps it should be renamed MashParameters?


#include <iostream>

   using namespace std;


void MashGlobals( int&, int&, int );


int main()


{


    int a;


    int b;


    int c;


    cin >> a >> b >> c;


    MashGlobals(a, b, c);


    cout << "a = " << a << ' ' << "b = " << b << ' '


         << "c = " << c << endl;


    return 0;


}


void MashGlobals( /* inout */ int& a,


                  /* inout */ int& b,


                  /* in */    int  c )


{


    int temp = a + b;


    a = b + c;


    b = temp;


}

2.
float Epsilon( /* in */ float high,


               /* in */ float low  )

4.
Below are two versions of the function body, the first being more direct.


#include <cmath>   // For fabs()


  



bool NearlyEqual( /* in */ float num1,


                     /* in */ float num2,


                     /* in */ float difference )


{


    return (fabs(num1 ‑ num2) < difference);


}


or

{


    if (fabs(num1 ‑ num2) < difference)


        return true;


    else


        return false;


}

6.
For portability, the function below uses the precondition that x ( 0.0. If x is a negative number in the expression int(x), the direction of truncation (toward or away from zero) is machine-dependent. To eliminate the stated precondition for this function, you could include the header file cmath and use the expression int(fabs(x)).


float FracPart( /* in */ float x )


// Precondition:


//     x >= 0.0


// Postcondition:


//     Function value == fractional part of x


{


    return x ‑ float(int(x));


}

7.
float Circumf( /* in */ float radius )


// Precondition:


//     radius is assigned (in principle, radius >= 0.0)


// Postcondition:


//     Function value == 2.0 * pi * radius


{


    const float PI = 3.14159;


    return 2.0 * PI * radius;


}

9.
The FifthPow function could be written using a loop, but it's more straightforward to write a single expression containing repeated multiplication.


float FifthPow( /* in */ float x )


// Precondition:


//     x is assigned


// Postcondition:


//     Function value == x to the power 5


{


    return x * x * x * x * x;


}

10.
Below are two versions of the function body.


int Min( /* in */ int int1,


         /* in */ int int2,


         /* in */ int int3 )


// Precondition:


//     int1, int2, and int3 are assigned


// Postcondition:


//     Function value == smallest of int1, int2, and int3


{


    int smallest = int1;


    if (int2 < smallest)


        smallest = int2;


    if (int3 < smallest)


        smallest = int3;


    return smallest;


}


or

{


    int smallest;


    if (int1 < int2)


        if (int1 < int3)


            smallest = int1;


        else


            smallest = int3;


    else


        if (int2 < int3)


            smallest = int2;


        else


            smallest = int3;


    return smallest;


}

11.
a.
if (isdigit(inChar))



    DoSomething();

b.
if (isalpha(inChar))



    DoSomething();

c.
if (isupper(inChar) || isdigit(inChar))



    DoSomething();


or


if (isalnum(inChar) && !islower(inChar))



    DoSomething();

d.
if ( !islower(inChar) )



    DoSomething();
12.
#include <cmath>   // For sqrt()


  



bool IsPrime( /* in */ int n )


// Precondition:


//     n is assigned


// Postcondition:


//     Function value == true, if n is a prime number


//                    == false, otherwise


{


    int trialDivisor;    // A trial divisor to test


    int limit;           // Greatest divisor to test


    if (n < 2)                     // If n < 2, it's not prime


        return false;


    limit = int(sqrt(float(n)));   // Only need to check up to sqrt(n)


    trialDivisor = 2;


    // Test divisors starting with 2. If we exceed limit, n is prime


    while (trialDivisor <= limit && n % trialDivisor != 0)


        trialDivisor++;


    return (trialDivisor > limit);


}

Case Study Follow-Up
1.
Function PrintLast:


// Precondition:


//     The reading marker is on a character in the first name


//  && There is at least one blank between the first and last names


//  && The last name is followed immediately by '\n'


// Postcondition:


//     The remainder of the first name and blank(s) between names have


//         been skipped


//  && The last name has been printed


Function FindLast:


// Precondition:


//     The reading marker is on a character in the first name


//  && There is at least one blank between the first and last names


// Postcondition:


//     The remainder of the first name and blank(s) between names have


//         been skipped


//  && ch contains the first character of the last name


Function PrintName:


// Precondition:


//     ch contains the first character of the last name


//  && The reading marker is on the second character of the last name


//  && The last name is followed immediately by '\n'


// Postcondition:


//     ch has been printed, followed by the remaining characters in the


//         last name

2.    a.  
Function CheckDigits is added, which returns true if the characters passed of a character string

     
are all digit characters, otherwise, returns displays an error message and returns false. CheckDigits is         called after every input of a character digits string (e.g., year).

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

// ConvertDates program

// This program reads dates in American form from an input file and

// writes them to an output file in American, British, and ISO form.

// No data validation is done on the input file

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

#include <iostream>

#include <iomanip>    // For setw()

#include <fstream>    // For file I/O

#include <string>     // For string type

using namespace std;

void Get2Digits( ifstream&, string& );

void GetYear( ifstream&, string& );

void OpenForInput( ifstream& );

void OpenForOutput( ofstream& );

bool CheckDigits ( string );

void Write( ofstream&, string, string, string );

int main()

{

    string   month;         // Both digits of month

    string   day;           // Both digits of day

    string   year;          // Four digits of year

    ifstream dataIn;        // Input file of dates

    ofstream dataOut;       // Output file of dates

    OpenForInput(dataIn);

    OpenForOutput(dataOut);

    if ( !dataIn || !dataOut )                   // Make sure files

        return 1;                                //   were opened

    dataOut << setw(20) << "American Format"     // Write headings

            << setw(20) << "British Format"

            << setw(20) << "ISO Format" << endl << endl;

    Get2Digits(dataIn, month);                   // Priming read

    if (!CheckDigits(month)) return 0;

    while (dataIn)                               // While not EOF...

    {

        Get2Digits(dataIn, day);

        if (!CheckDigits(day)) return 0;

        GetYear(dataIn, year);

        if (!CheckDigits(year)) return 0;

        Write(dataOut, month, day, year);

        Get2Digits(dataIn, month);

        if (!CheckDigits(month)) return 0;

    }

    return 0;

}

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

int CheckDigits( /* in */ digitChars)

// This function checks to see if the string passed contains on digit characters

//                                                      

// preconditions: none

//                                                        

// postconditions: An error message is output if the string contains non-digit    

// characters, and false returned. Otherwise, a value of true is returned.

{ 

  for (int i = 0; digitChars.length(); i++)

    if ((digitChars.substr(0,1) < ‘0’) || digitchars.substr(0,1) > ‘9’)

  {

     cout << i << "th character is not a valid digit";

     return false;

  }

  return true;

} 
         b. 
Functions CheckDate and LeapYear added to check for valid day and month values. Supporting 

function LeapYear is added, given that the proper number of days for the month of February 

depends on whether the the year is a leap year or not. (The function prototypes for these new functions must be declared at the top of the program with the existing function prototype 

declarations. The LeapYear function is based on the fact that years divisible by 4 but not divisible 

by 100 are leap years, unless the year is divisible by 400, then the year again is a leap year.

CheckDate must be called from the appropriate places in function main.)
//******************************************************************

bool LeapYear ( /* in */ int year )

// This procedure checks to see that the days for the month passed is valid. 

//                                                      

// preconditions: 1 <= year <= 12                                                       

// postconditions: Returns true is year passed is a leap year, otherwise,   

// returns false. 

{ if (((year % 4) == 0) && (year % 100) != 0)) || 

                     (year % 400 == 0) )

                    return true

                  else

                    return false;

               }                                                                
//******************************************************************

bool CheckDate ( /* in */ string days, /* in / string month,

                 /* in */ string year )

// This procedure checks to see that the month and year digit strings are

// valid, and that the number of days for the month/year passed is also valid.

//                                                      

// preconditions: days and month are digit character string of length two

//                year is a string of length four

//                                                        

// postconditions: An error message is printed if month is invalid, or days is

// invalid for month, and false returned. Other, a value of true is returned.

{ 

   int intMonth, intDays, intYear;

   intMonth = (month.substr(0,1) – int('0'))*10 + (month.substr(1,0) – int('0'));

   intDays = (days.substr(0,1) – int('0'))*10 + (days.substr(1,0) – int('0'));

   intYear = (year.substr(0,1) – int('0'))*1000 + 

             (year.substr(1,0) – int('0'))*100 +

             (year.substr(2,0) – int('0'))*10 +

             (year.substr(3,0) – int('0'));

   if (intMonth < 1 || intMonth > 12)

                  {

                    cout << "Month invalid!";

                    return false;

                  }

                 // Check Days

    switch (intdays)

    {

     case 4: case 6: case 9:

     case 11: if (intDays == 30) 

                return true;

              else

                return false;

     case 1: case 3: case 5: case 7: case 8: case 10:

     case 12: if (intDays == 31) 

                return true;

              else

                return false;

     case 2: if ((LeapYear(intYear) && intDays == 29) ||

                 (!LeapYear(intYear) && intDays == 28))

                return true;

             else;

                return false;

 } 
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