Software Development

CSCI 201

Spring 2004

Dr. K. Narayanaswamy

Final Examination
You have 120 minutes to complete this examination.  You can use any and all reference materials.

YOU MUST ANSWER AT LEAST 7 of the 8 questions.  Each question carries 14 points for a grand total of 98 points.  If you choose to answer more than 7 questions, the best 7 out of 8 question scores will determine your total score for this test.
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Question 1.  (C++ Question) (14 points)
Read the following code segment.  Then answer the questions that follow. 

#include <list.h> 

#include <algo.h>

#include <iostream.h>

void enigma1 (int i) { cout <<  “  “  <<  i *i   ; }

bool predicate1 (int i) { if   (  (i % 4)  != 0 ) return true;  else return false;  }

bool predicate2 (int i) {  return i < 3 ? true : false ; }

main ()

{

    list<int> foo;

    list<int>:: iterator fp;

    for (int i = 1; i <= 5; i++) foo.push_back( i );

    for (int i = 1; i <= 5; i++) foo.push_front( i );

    for_each(foo.begin(), foo.end(), enigma1);        // ===  LINE 1

    cout << endl;

    fp = find_if(foo.begin(), foo.end(), predicate2);    

    for_each(foo.begin(), fp, enigma1);                   // === LINE 2

    cout << endl;

    cout << “First Count: “ << count(fp, foo.end(), 4) << endl;  //=== LINE 3

    cout << “Second Count: “ << count_if(foo.begin(), fp, predicate1) << endl; // === LINE 4

}

a) In the example shown above, supposing you wanted to change the design to work with vectors rather than lists, would the program work if you simply changed all occurrences of “list” with “vector”?  Why or why not?  (2 points)

The replacement will not work, because STL vector does not support push_front member function.  Wrong answer: -2  Wrong reason: -1

b) In the example shown above, supposing you wanted to change the design to work with deques rather lists, would the program work if you simply changed all occurrences of “list” with “deque”?  Why or why not?  (2 points)
The replacement will work, because STL deque supports both push_back and push_front member function. Wrong answer: -2  Wrong reason: -1
c) What is the output of LINE 1 of  the program as shown (2 points) 

25  16  9  4  1  1  4  9  16  25    
Wrong answers: -1/2 point each; minimum 0
d) What is the output of LINE 2 of the program as shown (2 points)
25  16  9  Wrong answers: -1 each; minimum 0
e) What is the output of LINE 3 of the program as shown (3 points)
First Count: 1  Wrong answer: -3
f) What is the output of LINE 4 of the program as shown (3 points)
Second Count: 2  Wrong answer: -3

Question 2.  (C++ Question) (14 points)

#include <vector.h> 

#include <algo.h>

#include <iostream.h>

// “range” functor is a unary predicate function object for a single “int” parameter.  When called,

// it returns “true” if its parameter value lies between the two data members stored inside it when it

// is initialized as shown in the code on lines 2, 3, and 4 below.  Sometimes the lower number of 

// range maybe the first, and in other cases, the higher number may be the first as shown below.

// The range predicate will return true if the parameter passed to it is equal to either the higher

// or lower values (in other words, the range INCLUDES the lower and higher values themselves

class range { … };   // code for range to be filled out by you as part of question c) c)cbelow

void print (int x) { cout << “ “ << x; }

main ()

{


vector<int> foo;


for (int x = 1; x <= 10; x++) foo.push_back(x % 5); 


cout << “Count 1: “ << count_if(foo.begin(), foo.end(), range(0,4)) ;        //=== LINE 1
cout << endl;


cout << “Count 2: “ << count_if(foo.begin(), foo.end(), range(1,1));       //=== LINE 2


cout << endl;

cout << “Count 3: “ << count_if(foo.begin(), foo.end(), range(3,0));         //=== LINE 3

cout << endl;

}

a) Supposing you want to change the design of the program above to use a “list” instead of a vector, will it work to simply replace all occurrences of “vector” with “list”?  Give reasons why or why not. (2 points)

Yes.  List is a more general data structure.  So, there should be no problem.
b) Are there likely to be any differences in performance between the “vector” version and “list” version of the program above as the amount of data is increased?  Explain. (2 points)
Yes.  The vector version will work more efficiently because the program uses “push_back” to add data, which is optimized for vectors.
c) Write the code for JUST the functor or function  object range below: (4 points)
class range {

public:

range (int v1, int v2)

{ first=v1; second=v2; }

bool operator() (int v)

{ if ( (v >= first && v <= second) ||

       




(v >= second && v <= first) )

  




return true;

return false;

}

int first, second;

};  

No constructor or operator() ( -4; incorrect operator() ( -3; incorrect constructor ( -2; did not understand range has to work for high value first or low value first ( -2; did not understand range has to return if the value is either equal to or between the range values, ( -2.  Other errors, try to use your best judgment to see how close to the right logic there
d) LINE 1 output (2 points)
Count 1: 10  Wrong answer: -2

e) LINE 2 output (2 points)
Count 2: 2 Wrong answer: -2
f) LINE 3 output (2 points)
Count 3: 8 Wrong answer: -2
Question 3.  (C++ Question) (14 points)

#include <list.h>
#include <set.h> 

#include <algo.h>

#include <iostream.h>

class pred {


int first, second, third;


public:



pred(int x, int y, int z) { first = x; second  =  y; third = z; }



bool operator () (int v) { if ( v == first + second - third ) return true;






else return false;





     }

};

void print (int x) { cout << “ “ << x; }

main ()

{


list<int> foo;


set<int, greater<int> > bar;


for (int x = 1; x <= 20; x++) foo.push_back(x % 5); 


for_each(foo.begin(), foo.end(), print);                                                     //=== LINE 1


cout << endl;


list<int>::iterator foo_ptr;


for (foo_ptr = foo.begin(); foo_ptr !=foo.end(); foo_ptr++)



bar.insert(*foo_ptr * 2);


for_each(bar.begin(), bar.end(), print);                                                     //=== LINE 2


cout << endl;


cout << “Count 1: “ << count_if(foo.begin(), foo.end(), pred(3,2,3)) ;        //=== LINE 3

cout << endl;


cout << “Count 2: “ << count_if(foo.begin(), foo.end(), pred(2,3,7));       //=== LINE 4


cout << endl;

cout << “Count 3: “ << count_if(bar.begin(), bar.end(), pred(0,0,0));         //=== LINE 5

cout << endl;

}

a) LINE 1 output (2points)
1 2 3 4 0 1 2 3 4 0 1 2 3 4 0 1 2 3 4 0  wrong answer –1/2; min 0
b) LINE 2 output (3 points)
8 6 4 2 0  wrong answer –1; min 0
c) LINE 3 output (3 points)
Count 1: 4 Wrong answer: -3
d) LINE 4 output (3 points)
Count 2: 0 Wrong answer: -3
e) LINE 5 output (3 points)
Count 3: 1 Wrong answer: -3

Question 4.  (C++ Question) (14 points)

#include <iostream.h>

#include <map.h>

#include <algo.h>

#include <string>

// The mother_map type below allows one to model the relationship between 

//  a person’s name and the name of his/her biological mother
typedef map<string, string, less<string> > mother_map;

int main()

{

mother_map mother;

mother[“John”] = “Jane”;

mother[“Joan”] = “Jane”;

mother[“Bill”] = “Jill”;

mother[“Jane”] = “Jill”;

mother[“Jim”] = “Mary”;

// … additional map assertions not shown

}
a) Write the code below to display the mother of “Mary”. (2 points)
map<string, string, less<string> > ::iterator p = mother_map.find(“Mary”);

if ( p != mother_map.end() )


cout << “Mary’s mother: “ << (*p).second << endl;
If they do not use mother_map.find(“Mary”) ( -2

b) Using the types above as shown, write the code to change Jane’s mother from Jill to Mary. (2 points)
mother_map[“Jane”] = “Mary”;  any error -2

c) Supposing we wanted to create the inverse of the “mother” relationship shown before.  Call this the “child” relationship.  What data structure would you use to represent this relationship and why?  (2 points).  

It has to be a multimap  because while every child can only have 1 mother, a mother can have many children.  So, you need a multimap.  Wrong answer: -2;  Wrong reason: -1
d) Declare the “child_map” using a similar typedef to “mother_map” using the data structure you described in c, and declare a variable “child” to be of that type.  

(2 points)

typedef multimap<string, string, less<string> > child_map;

child_map child;   Wrong typedef: -1 ; Wrong declaration of child: -1
e) Write the code to copy ALL the data from the map “mother” to the inverse data structure “child” created in d.  (6 points)
map<string, string, less<string> >::iterator p;

typedef multimap<string, string, less<string> >::value_type value_pair;

for (p = mother.begin(); p != mother.end(); p++)


child.insert(value_pair((*p).second, (*p).first) );
Make sure they use the multimap value_type correctly. Else ( -6

They have to insert the pair in the reverse order as in the child map. Else ( -5

The loop can be something other than a for loop, but you have to make sure that they loop for ALL entries of the map “mother” inserting each pair from there in reverse into the multimap.  Use your judgment to see if the logic works and give partial credit if you feel they are on the right track.  NO grace points.
Question 5.  (Java Question) (14 points)
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The above layout shows a simple GUI for a Java application called “mystery” whose declaration is as below:

class mystery extends JFrame implements ActionListener { … }

that extends JFrame.  The components shown are 3 buttons with captions “YES”, “MAYBE”, and “CANCEL”; and 4 labels with matching text fields suitable for entering the data necessary for an application respectively.

a) Assuming Swing library, declare the instance variables in the mystery class that are necessary to program the application above. (6 points)

JButton yes, maybe, cancel;

JTextField ssn, name, age, hobby;   

// they are free to choose any other names for the variables, 

// but the types should be right – also allow for separate 

// declarations for each variable rather than 3 in one as I have done

// Each wrong answer –1; minimum 0
b) Write the code within the constructor for “mystery” to allocate the instance variables (as named in Part a).  (3 points)
 yes = new JButton(“Yes”); 

 no = new JButton(“No”);

 maybe = new JButton(“Maybe”);

 ssn = new JTextField(12);

 name = new JTextField(12);

 age = new JTextField(12);

    hobby = new JTextField(12);
// They should use the same variable names they declared above.

// The length of the fields is arbitrary, BUT ssn should be long 

// enough to hold the social security number (i.e., at least 

// 8 characters)  Each wrong answer –1; minimum 0
c) Write the code within the constructor for “mystery” to layout the application as shown in the diagram so that it looks this way regardless of the size of the window (3 points)

JPanel  p1 = new JPanel(); 

p1.setLayout(new GridLayout(3, 1));

p1.add(yes);

p1.add(no);

p1.add(maybe);

JPanel p2 = new JPanel();

p2.setLayout(new GridLayout(4, 2));

p2.add(new JLabel("SSN:"));

p2.add(ssn);

p2.add(new JLabel("NAME:"));

p2.add(name);

p2.add(new JLabel("AGE:"));

p2.add(age);

p2.add(new JLabel("HOBBY:"));

p2.add(hobby);

setLayout(new BorderLayout());

add(p1, BorderLayout.WEST);

add(p2. BorderLayout.CENTER);
Need 2 panels that use GridLayout (3,1) for the buttons; and GridLayout(4,2) for the labels and textfield.  The layout for the whole application should be BorderLayout, and the 2 panels should be added to the appropriate region.  Each problem: -1; min: 0
d) Write the code within the constructor for “mystery” to register all the button events from the application with mystery itself as shown.  (2 points)
yes.addActionListener(this);

no.addActionListener(this);

maybe.addActionListener(this); 

ANY problems with syntax or not using “this” or did not use the right instance variables correctly: -2
Question 6.  (Java Question) (14 points)

class example extends JFrame implements ActionListener

{


JButton button;


JTextField field;


example ()


{



button = new JButton(“Display”);



field = new JTextField(20);



button.addActionListener(this);         //   button REGISTRATION LINE



addWindowListener(new window_handler());


}


public void actionPerformed (ActionEvent a)


{



if (a.getSource() == button)



   JOptionPane.showMessageDialog(null, “Text in field:” +









field.getText());


}


class window_handler extends WindowAdapter


{



public void windowClosing (WindowEvent w)



{




System.exit(0);



}


}


}
a) Supposing we wish to retain class window_handler as a nested class as shown above, but we want it implement WindowListener as below, complete the code for the class to have the same impact as it does in the above example. (4 points)
class window_handler implements WindowListener

{

// should have empty definitions for ALL the functions 

// of WindowListener

// except for windowClosing.  Any functions missing: -3

public void windowClosing (WindowEvent w)



{




System.exit(0);


}

public void windowActivated (WindowEvent w) {}

public void windowDeactivated (WindowEvent w) {}

public void windowIconified (WindowEvent w) {}

public void windowDeiconified (WindowEvent w) {}

public void windowClosed (WindowEvent w) {}

public void windowOpened (WindowEvent w) {}

}
b) Supposing you wish to handle the “button” events above in a class called “action_handler” outside the class “example” as below.  Complete the class declaration of “action_handler” so that the result of the program is the same as shown in part a. (4 points)
class example

{


…

}

class action_handler implements ActionListener

    {

example app;

action_handler(example e) { app = e; }

// following actionPerformed MUST use app. to access the variables 

public void actionPerformed (ActionEvent a)


{



if (a.getSource() == app.button)



   JOptionPane.showMessageDialog(null, “Text in field:” +









app.field.getText());

}

}
Did not implement the constructor for action_handler: -4

action_handler does not implement ActionListener or provide actionPerformed: -4 all other errors: -2 each; minimum: 0

c) Show the replacement of the “button REGISTRATION LINE” below to match the “action_handler” as defined as in part b. above  (1 points)
class example

{

example ()


{ …



                                             //   button REGISTRATION LINE


   …


}

      }
button.addActionListener(new action_handler(this));  

// any error: -1 

Supposing you wish to handle the “button” events above in a nested class called “action_handler” within class “example” as below.  Complete the class declaration of “action_handler” so that the result of the program is the same as shown in part a. 

(4 points)
class example

{

    class action_handler implements ActionListener

    {

public void actionPerformed (ActionEvent a)


{



if (a.getSource() == button)



   JOptionPane.showMessageDialog(null, “Text in field:” +









field.getText());

}

        }
// does not implement ActionListener: -4  or missing actionPerformed: -4

// other errors: -2

d) Show the replacement of the “button REGISTRATION LINE” below to match the “action_handler” as defined as in part d. above. (1 points)
class example

{

example ()


{ …



                                             //   button REGISTRATION LINE


   …


}

      }
button.addActionListener(new action_handler()); 

// any error -1

Question 7.  (Java Question) (14 points)

class puzzle extends Thread

{

    int seed = 0, count;

    String id;

    puzzle (String x, int i)

    {

        id = new String(x);  count = i;

    }

    public void run ()

    {

        for (int I = 1; I  <= count; I++)  seed = seed + I;

        System.out.println("Output from Thread " + id + " is " + seed);    // OUTPUT LINE

    }

}

class my_application

{

    static puzzle object1, object2, object3;

    my_application ()

    {

        object1 = new puzzle ("Puzzle 1", 5);

        object2 = new puzzle ("Puzzle 2", 4);

        object3 = new puzzle ("Puzzle 3", 6);

    }

    public static void main (String args[])

    {

        my_application m = new my_application();

        object1.start();  object3.start();  object2.start();

    }

a) What is the output produced by OUTPUT LINE above for thread object1? (3 points)
Output from Thread Puzzle 1 is 15  // any mistake: -3
b) What is the output of OUTPUT LINE above for thread object2 ? (3 points)
Output from Thread Puzzle 2 is 10  // any mistake: -3
c) What is the output of OUTPUT LINE above for thread object3 ? (3 points)
Output from Thread Puzzle 3 is 21  // any mistake: -3
d) Describe the combined, complete output produced by my_application and explain any potential uncertainties in your answer. (5 points)
The output will always contain the individual lines from a, b, and c BUT in any order because there is no coordination between the threads.  Therefore, even though object1, object2, object2 are started in that order, their OUTPUT does not have to appear in that order.

Question 8.  (Java Question) (14 points)
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Shown above is an application “restaurant”, which extends JFrame.  It allows people to order a meal from a selection of different choices.  Entrees choices include Chicken and Vegetarian, but not both.  One can also select any number of side orders, such as Fries, Onion Rings, and Drink.  When the restaurant type is selected,  the selected restaurant, entree selection, and the appropriate side orders are appended to the text area.

Assume the declaration of “restaurant” looks as follows:

class restaurant extends JFrame

{


JTextArea meal_selection;     // the text area to show current selection


JList meal_type;

// code for restaurant constructor goes here

restaurant ( )

{


// Constructor code will go here

}

// code for nested class “meal_selection_handler” goes here

// main method


public void static main (String args[])


{



restaurant foo = new restaurant();



foo.setVisible(true);


}

}
a) Show ALL the instance variables necessary to program the entrée selection so that only one of the Chicken or Vegetarian options can be selected. (2 point)
JRadioButton chicken, veggie;  

// names can be different and separately declared; type mistake -2

b) Show the instance variable declaration for the Swing GUI object(s) to show the side order selections? (3 point)
JCheckBox fries, rings, drink;   // names can be anything;

// each variable can be separate of course.

// any problems in type -3

c) Write the code in the “restaurant” constructor to initialize the instance variables of the “restaurant” class as shown, and the variables that you have declared from a) and b).  Ensure that anything needed to make Chicken and Vegetarian options mutually exclusive is also included in your code.  Nothing else is needed (3 points)
JRadioButtonGroup jg = new JButtonGroup();

chicken = new JRadioButton(“Chicken”); 

veggie = new JRadioButton(“Vegetarian”);

jg.add(chicken);

jg.add(veggie);
// no RadioButtonGroup: -3; wrong use: -2;  other errors use your judgment

d) Write the code for the nested class “meal_selection_handler”.  Whenever a new meal type is selected from the JList, this handler appends a text string about the current restaurant, entrée, and side orders to the text area “meal_selection”.  (3 points)
// these pieces DON’T have to be done in functions of course.  

// I am just showing you the logic of what they have to do.

string get_ entrée ()

{


if (chicken.isSelected()) return “Chicken”;  


return “Veggie”;

}

string get_side ()

{


string result = “”;


if (fries.isSelected()) result = result + “Fries”;


if (rings.isSelected()) result = result + “ Onion Rings”;


if (dring.isSelected()) result = result + “ Drink”;


return result;

}

string get_meal ()

{


if (meal_type.getSelectionIndex() = -1) 


return “NONE”;


return meal_type.getSelectedValue().toString();

}

class meal_selection_handler implements ListSelectionListener

{


public valueChanged (ListSelectionEvent e)



{



if ( e.getSource() == meal_type )



{




if (e.getValueIsAdjusting()  == false )




{





if (meal_type.getSelectionIndex() != -1)






meal_selection.setText

(meal_selection.getText() +   get_meal() + get_entrée() + get_side() );




}



}


}

     }
Make sure that they programmed the ListSelectionListener; otherwise –3

If they missed getSource() –1 ; getValueIsAdjusting() –1

Other errors, use your judgment…

e) Write the code to replace the current restaurant type selections in “meal_type” to have just the following items: “Burmese” “Vietnamese” “Ethiopian” “Brazilian” (3 points)
DefaultListModel model = new DefaultListModel();

model.addElement(“Burmese”);

model.addElement(“Vietnamese”);

model.addElement(“Ethiopian”);

model.addElement(“Brazilian”);

meal_type.setModel(model);
If they don’t use DefaultListModel, make sure they remove ALL the items from the existing list and add the new items to it.  The above is the preferred way.  Partial credit, use your judgment…
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