Csci 201 Spring 2000: Final Exam                                                        Name_______________________

All Problems are worth 10 points

Problem 1

In C++, what is the evaluation of the following expressions? 

1.  (4 + 2 / 3) + 1 + 6 / 7 ;
ANS  5

2.  1 % 3 + (8 / 10) % 10 ;
ANS  1

3.  4.2 / 2 * 2;


ANS  4.2

4.  1 / 2  + 1 % 2 + 2.0;

ANS  3.0

5.  1 && 0 || 6 < 6

ANS  0 or false

6.  5 != 1+4  ||  !1  &&  3+6;
ANS  0 or false

7.  6 < 9 < 2;


ANS 1 or true

8.  bool y = 2 || !1+0;

ANS  1 or true

9.  10 % 4 % 2 ;


ANS  0

10. int y;   int x = y = 5;

ANS  5

Problem 2

Consider the following function specifications and function definitions: 

int RandInt(int min, int max);

// post: returns a randomly generated integer x, such 

//       that min<x<=max

void Output(double number)

{

   cout << number << endl;

}

void Output(string words)

{

   cout << words;

}

void print(double number1, double number2)

{

   Output("Half of ”);

   Output(number1);

   Output(“ is ”);

   Output(number2);

}

void half(double number)

{

   double result = number / 2;

   print(number, result);

}

void numbers()

{

   half(RandInt(1,2));

   half(RandInt(2,3));

}

void Mystery()

{

   numbers();

}

If the function Mystery() is called, what will be printed?

ANS  

Half of2.0

is 1.0

Half of3.0

is 1.5

Problem 3:

What will be printed by the following program. 

#include <iostream>

using namespace std;

void print(double numbers[], int max)

{

    for (int i = 0; i<max; i+=1)

  cout << numbers[i] << “ ” ;  

    cout << endl;

}

void assignment(double numbers[], int max)

{

    for (int i = max-2; i>=0; i-=1) {

       if(numbers[i] % 2 != 0)

     numbers[i] = numbers[i+1];  

}

}

int main()

{

   const int Size 10;

   double ArrayNumbers[Size]={0,1,2,3,4,5,6,7,8,9};

   print(ArrayNumbers, Size);

   assignment(ArrayNumbers, Size);   

   print(ArrayNumbers, Size);

}

ANS

0 1 2 3 4 5 6 7 8 9

0 2 2 4 4 6 6 8 8 9

Problem 4:

Consider the program below

void Mystery(string word)

{

   int len = word.length();

   int pos = word.find("_");

   if (pos != string::NPOS)

   {

      string temp="";

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

         if (word.substr(i,1) == “_”)

            temp += “ ”;


     else      

            temp += word.substr(i,1);

      }

      word=temp;

   }

      cout << word << “ ” << len;

 }
Show the output of the cout statement for the following call to Mystery:

   Mystery("One_fish_two_fish");

ANS

One fish two fish 17

Problem 5:
Assume that you are given a function IsPrime() whose prototype is given below. You do not need to write the function IsPrime() and you can assume that it works correctly. Write the function TwinPrimes() whose header is given below.  TwinPrimes() takes as input two numbers, and it returns true if the two numbers are prime numbers and they differ by two; it returns false otherwise.  For example, TwinPrimes(11,13) returns true, and TwinPrimes(11,17) returns false.

bool  IsPrime(int number)

// pre:  number is a legal integer number

// post: returns true if number is a prime number and false otherwise

bool TwinPrimes(int first, int second)

// pre: first and second are legal integer numbers 

// post: returns true if first and second are both prime numbers and

//         |first-second| == 2.

ANS

bool TwinPrimes(int first, int second)

{

   int difference;

   if (first > second)

       difference = first – second;

   else 

       difference = second – first;

   if ( difference == 2  && IsPrime(first) && IsPrime(second) )

       return true;

   else

       return false;

}

Problem 6:

Indicate the output of the cout statements below.  Assume the statements are a part of the program that compiles and runs. 

int funcA(int x)

{

   x += 7;

   return x;

}

void funcB(int &y, int z)

{

   y = 0;

   z = 0;

}

void funcC(int y, int &z)

{

   int temp=z;

   z = y;

   y = temp;

}

int main()

{

   int r = 7, s = 11;

   cout << r + s << "= r + s" << endl;

   r = funcA(s);

   cout << r << " " << s << endl;

   funcB(r,s);

   cout << r << " " << s << endl;

   funcC(r,s);

   cout << r << " " << s << endl;

   return 0;

}

ANS

18= r + s

18 11

0 11

0 0

Below is one possible definition of the Letters class used in assignment 5.

class Letters

{

  public:

    Letters(const string& s);

    // post: assign myMisses = 8, myString = s and myDisplay 

    //       = "_ _ _ _ _ _", where the number of _'s in 

    //       myDisplay equals the number of letters in 

    //       myString

    bool GuessLetter(const string& letter);

    // post: returns true if letter is in myString,  

    //       otherwise returns false

    void PrintDisplay();

    // post: prints myDisplay to the monitor

    void PrintString();

    // post: prints myString to the monitor

    void SetString(const string& s);

    // post: assigns myString = s

     int GetMisses();

    // post: returns myMisses

    bool GameWon();

    // post: returns true if myString has been guessed, 

    //       otherwise returns false

    bool Game Lost();

    // post: returns true if myMisses >= 8, otherwise

    //       returns false

    bool GameOver();    

    // post: returns true if the game is over, otherwise 

    //       returns false

private:

    string myDisplay;

    string myString;

    int myMisses;

};

Questions 7 through 10 make use of the Letters class defined above.
Problem 7

If I define an object of this class as follows:

Letters let("hello");

Write code that assigns the string "goodbye" to let's myString variable.

ANS

Let.SetString(“goodbye”);

Problem 8

Add the key word "const" to the end of the function headers in the Letters class whenever it would be appropriate to do so.  For example, write 

Letters(const string& s) const;

 if that would be correct based on the post condition of that function.

ANS

    void PrintDisplay() const;

    void PrintString() const;

    int GetMisses() const;

    bool GameWon() const;

    bool GameLost() const;

    bool GameOver() const;

Problem 9

Write an implementation of the member function GameOver() for the Letters class.

ANS

    bool Letters::GameOver()

    // post: returns true if the game is over, otherwise 

    //       returns false

   {

      if ( GameWon() || GameLost() )

         return true;

      else

         return false;

   }

Problem 10

Write a function called Ahead() that takes two Letters objects as input (i.e., it has two formal parameters that are of type Letters) and returns the Letters object with the fewest misses.  In the event of a tie, either object can be returned. This function is not a member of the Letters class.

ANS

Letters Ahead(Letters object1, Letters object2)

{

     if ( object1.GetMisses() > object2.GetMisses() )

         return object2;

     else

        return object1;

}

EXTRA CREDIT

Write a function called Half() that reads the words in a file and prints the last half of the words to the monitor.  The name of the file will be passed as a parameter to Half().  Use tvectors to implement the function.  The header of the function is given below along with an example of its output. 

void Half(string filename);

Given a file containing "I like tests on Monday but not on Friday."

The program should print out (include the extra word in the output if the file contains an odd number of words):

Monday

but

not 

on 

Friday.

ANS

WE will not have any tvector questions on the exam.
