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template <class T1, class T2, class T3> class 
Node {
private:
      T1  t1;
      T2  t2;
      T3  t3;
public:
 Node(T1, T2, T3);
 virtual ~Node( );
 void foo(T1, T2, T3);
 void print( );

};

template <class T1, class T2, class T3>
Node<T1,T2,T3>::Node(T1 a1, T2 a2, T3 a3) : 

 t1(a1), t2(a2), t3(a3) { }

template <class T1, class T2, class T3>
Node<T1,T2,T3>::~Node( ) { }

template <class T1, class T2, class T3> 
void Node<T1,T2,T3>::foo(T1 a1, T2 a2, T3 a3) {
 a1 = a2;  // A
 a2 = a1;  // B

}

template <class T1, class T2, class T3> 
void Node<T1,T2,T3>::print( ) {
 t1->print( );
 t2->print( );
 t3.print( );

}

int main( ) {

 Base* b = new Base( );
 A* a = new A( );

   Int i;

 Node<Base*, A*, Int> n(b, a, i); // C

n.print( ); // Q1
}

Q2:  In the constructor, called from the 
line marked C in main, what is the type
of a3 in the call from main.cpp?

Q3:  In the line marked A, is the 
assignment legal?

Q4: In the line marked B, is the 
assignment legal?

Page 1.  C++ questions. 

class Base {
public:
 virtual void print( );

};

Base.cpp
void Base::print( ) {
 std::cout << "B" << std::endl;
}

class A : public Base {
public:
 virtual void print( );

};

A.cpp
using namespace std;

void A::print( ) {cout << "A" << endl;}

class Int {
public:
 virtual void print( );

};

Int.cpp
using namespace std;

void Int::print( ) {
 std::cout << "I" << std::endl;

}
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C++ Question.  Figure 1 shows the inheritance Diagram for both Program 1 and 
Program 2.

Q5: Does Figure 2 represent a D object in Program 1, Program 2, or neither?
Q6: Does Figure 3 represent a D object in Program 1, Program 2, or neither?
Q7: Who calls the A constructor in Program 1?

(a) the B and C constructors
(b) the D constructor
(c) none of the above

Q8: Who calls the A constructor in program 2?
(a) the B and C constructors
(b) the D constructor
(c) none of the above

class A { };

class B : public A { };

class C : public A { };

class D : public B, C { };

int main( ) {

 C* c = new C( ); // Line A
 D* d = new D( ); // Line B

}

Program 1

class A { };

class B : public virtual A { };

class C : public virtual A { };

class D : public B, C { };

int main( ) {

 C* c = new C( ); // Line A
 D* d = new D( ); // Line B

}

Program 2
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// main.cpp
void foo(char c, double d) {
 std::cout << "cd" << std::endl;

}

void foo(int s, double d) {
 std::cout << "sd" << std::endl;

}

void foo(double d, int i) {
 std::cout << "di" << std::endl;

}

void foo(double d, short s) {
 std::cout << "ds" << std::endl;

}

void foo(A a1, A a2) {
 std::cout << "aa" << std::endl;

}

void foo(const A& a, const C& c) {
 std::cout << "ac" << std::endl;

}

int main( ) {
   A a;
 B b;
 C co;

   int i;
 float f;

   double d;
 char c;

 foo(i,i); // Q9
 foo(i,f); // Q10
 foo(b, b); // Q11

}
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class A {
public:
 A( );
 A(int);

};

// A.cpp
A::A( ) {std::cout << "A" << std::endl;}
A::A(int i) {std::cout << "Ai" << std::endl;}

class B : public A {
public:
 B( );

};

// B.cpp
B::B( ) {std::cout << "B" << std::endl;};

class C : public B {
public:
 C( );

};

// C.cpp 
C::C( ) {std::cout << "C" << std::endl;};
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C++ questions.  For Q12 - Q15, solid lines are C++ shared smart pointers and dotted lines 
are weak pointers.

Q12: What are the reference counts for nodes A, B and C in Figure 1? (give the numbers)
Q13: What are the reference counts for nodes A, B and C in Figure 2? (give the numbers)
Q14: What are the reference counts for nodes A, B and C in Figure 3? (give the numbers)
Q15: What are the reference counts for nodes A, B and C in Figure 4? (give the numbers)
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class C : public B {
public:
 C( );
 void f4( ); 

};

// C.cpp
C::C( ) { } 
void C::f4( ) {
 std::cout << "C4v" << std::endl;

}

int main( ) {
 A* aP;
 B* bP = new B( );
 C* cP = new C( );

 bP->f1('a'); // Q16
 bP->f1(1); // Q17
 bP->f2( ); // Q18
 bP->f3(bP); // Q19
 bP->f3(cP); // Q20

 aP = bP;
 A aP->f4( ); // Q21

}

class A {
public:
 A( );
 void f0( );
 virtual void f1( );
 virtual void f1(int);
 virtual void f2(float);
 virtual void f3(A*);

private:
 virtual void f4( ); // define in derived, 

// call from passed in.
};

// A.cpp
A::A( ) {std::cout << "A" << std::endl;}

void A::f1( ) {std::cout << "A1v" << std::endl;}

void A::f1(int i) {std::cout << "A1i" << std::endl;}

void A::f2(float f) {std::cout << "A2f" << std::endl;}

void A::f3(A* a) {
 std::cout << "A3A" << std::endl; a->f4( ); a->f1(2);

}

void A::f4( ) {std::cout << "A4" << std::endl;}

class B : public A {
public:

 B( );
 virtual void f1(char);
 virtual void f2( );
 virtual void f3(B*);
 virtual void f4( ); 

};

// B.cpp
B::B( ) {std::cout << "B" << std::endl;};

void B::f1(char c) {std::cout << "B1c" << std::endl;}

void B::f2( ) {std::cout << "B2" << std::endl;}

void B::f3(B* b) {std::cout << "B3b" << std::endl;}

void B::f4( ) {std::cout << "B4" << std::endl;}
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Q22: A Java program has a large data structure referenced to by a static variable r.  What can be
done to let the memory used by the large data structure be reallocated, if needed?
(a) call delete on r, i.e, “delete r”
(b) call free on r, i.e, “free r”.
(c) set r equal to null.
(d) invoke the garbage collector, and only add the code below to the program:

Runtime r = Runtime.getRuntime();
r.gc();

(e) none of the above.

Q23: Garbage collection is good because:
(a) Heap allocated objects are only deleted when they are not reachable, eliminating dangling pointer
issues;
(b) It saves the programmer from having to manually manage memory;
(c) It reduces the chance of having memory leaks;
(d) It reduces or eliminates bugs arising from memory management;
(e) All of the above;
(f) None of the above.

Q24: When the garbage collector runs
(a) All unreachable objects are collected on every run of the GC;
(b) At least some unreachable objects are collected if they exist;
(c) There is some overhead for garbage collection.
(d) a and c;
(e) b and c.
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class T1 implements Runnable {

 static Object obj = new Object( );
 static int count = 0;

 public void run( ) {
 for (int i = 0; i < 10000000; i++) {

 count++;
      }
 } 

}

class T2 implements Runnable {

 public void run( ) {
 for (int i = 0; i < 10000000; i++) {

 T1.count--;
      }
 } 

}

class Main {

 public static void main(String args[]) throws InterruptedException {
      Thread t1 = new Thread(new T1( )); 
      Thread t2 = new Thread(new T2( )); 

      t1.start( );
      t2.start( );
      t1.join( );
      t2.join( );

 System.out.println(T1.count); // A

      T1.count = 0;
      t1.run( );
      t2.run( );
      t1.join( );
      t2.join( );

 System.out.println(T1.count); // B
   }
}

Q25.  In the line marked A, is the value of 
T1.count printed:
(a) 0
(b) Less than 0
(c) Greater than 0
(d) It can be 0, less than 0 or greater

than 0.

Q26.  In the line marked B, is the value of 
T1.count printed:
(a) 0
(b) Less than 0
(c) Greater than 0
(d) It can be 0, less than 0 or greater than 0.
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The difference between this code and the code on the previous page is the 
synchronized statements (shown in bold italics in T1 and T2.)

class T1 implements Runnable {

 static Object obj = new Object( );
 static int count = 0;

 public void run( ) {
 for (int i = 0; i < 10000000; i++) {

         synchronized(obj) {
 count++;

         }
      }
 } 

}
class T2 implements Runnable {

 public void run( ) {
 for (int i = 0; i < 10000000; i++) {

         synchronized(T1.obj) {
 T1.count--;

 }
      }
 } 

}
class Main {

     public static void main(String args[]) throws InterruptedException {
 Thread t1 = new Thread(new T1( )); 
 Thread t2 = new Thread(new T2( )); 

 t1.start( );
 t2.start( );
 t1.join( );
 t2.join( );
 System.out.println(T1.count); // A

   }
}

Q27.  In the line marked A, what is the value of 
T1.count that is printed:
(a) 0
(b) Less than 0
(c) Greater than 0
(d) It can be 0, less than 0 or greater than 0.
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The difference between this code and the code on the previous page is shown in bold 
italics in T1 and T2.

class T1 implements Runnable {

 static Object obj = new Object( );
 static int count = 0;

 public void run( ) {
 for (int i = 0; i < 10000000; i++) {

 synchronized(obj) {
 count++;

         }
      }
 } 

}

class T2 implements Runnable {

   static Object obj = new Object( );

 public void run( ) {
 for (int i = 0; i < 10000000; i++) {

 synchronized(obj) {
 T1.count--;

 }
      }
 } 

}

class Main {

   public static void main(String args[]) throws 
InterruptedException {

 Thread t1 = new Thread(new T1( )); 
 Thread t2 = new Thread(new T2( )); 

 t1.start( );
 t2.start( );
 t1.join( );
 t2.join( );
 System.out.println(T1.count); // A

   }
}

Q28.  In the line marked A, is the value of 
T1.count printed:
(a) 0
(b) Less than 0
(c) Greater than 0
(d) It can be 0, less than 0 or greater

than 0.
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class T1 implements Runnable {

 static int count = 0;

 private synchronized void counter( ) {
 for (int i = 0; i < 10000000; i++) {

 count++;
      }
   }

 public void run( ) {
 counter( );

 } 
}

class T2 implements Runnable {

 private synchronized void counter( ) {
 for (int i = 0; i < 10000000; i++) {

 T1.count--;
      }
   }

 public void run( ) {
 counter( );

 } 
}

class Main {

   public static void main(String args[]) throws 
InterruptedException {

 Thread t1 = new Thread(new T1( )); 
 Thread t2 = new Thread(new T2( )); 

 t1.start( );
 t2.start( );
 t1.join( );
 t2.join( );
 System.out.println(T1.count); // A

   }
}

Q29.  In the line marked A, is the value of 
T1.count printed:
(a) 0
(b) Less than 0
(c) Greater than 0
(d) It can be 0, less than 0 or greater

than 0.
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class T1 implements Cloneable {
 static int[ ] siv = {0, 1, 2};
 int[ ] iv;

   T1(int i) {
 iv = new int[2];
 for (int j = i; j < i+2; j++) {

 iv[j-i] = j;
      }
   }

 public Object clone( ) 
      throws CloneNotSupportedException {

 super.clone( );
 T1 t = new T1(0);
 siv = new int[2];
t.iv = new int[2];
for (int i = 0; i < siv.length; i++) {
 siv[i] = i;
t.iv[i] = 2*i;

      }
 return t;

   }

   public String toString( ) {
        return " "+siv[0]+", "+iv[0];
   }
}

class Main {

 public static void main(String args[]) 
         throws Exception {

 T1 t1 = new T1(10);
 T1 t2 = new T1(100);

 System.out.println(t1); // Q30
 System.out.println(t2); // Q31

 t2 = t1;
 t1.siv[0] = 10;
 t1.iv[0] = 90;
 System.out.println(t1); // Q32
 System.out.println(t2); // Q33

 t2 = (T1) t1.clone( );
 t1.siv[0] = 20;
 t1.iv[0] = 20;
 System.out.println(t1); // Q34
 System.out.println(t2); // Q35

   }
}
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class T1 {
 private void f1( ) {

 System.out.println("T1");
   }
;
 public void f2( ) {

 System.out.println("T1");
   }

 public void f3(int i) {
 System.out.println("T1");

   }

 public void f5( ) {
 f1( ); f2( );

   }
}

class T2 extends T1 {

 public void f1( ) {
 System.out.println("T2");

   }

 public void f2( ) {
 System.out.println("T2");

   }

 public void f3(short s) {
 System.out.println("T2");

   }

 public static void f4( ) {
 System.out.println("T2");

   }
}

class Main {

 public static void main(String args[])
         throws Exception {

 T1 t1 = new T1( );
 T2 t2 = new T2( );
 short s = (short) 1;

 t1.f1( ); // Q36

 t1 = t2;
 t1.f1( ); // Q37
 t1.f3(1); // Q38
 t1.f3((short) 1); // Q39
 t1.f4( ); // Q40

   }
}
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