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For each statement below which has a question number (e.g., Q7), write “Err” if the access is
illegal and “OK” if it is legal. There is not need to say what is printed.

class Base { // Base.h
public:
inti,j, [;
protected:
int k;
public:
Base( );
virtual ~Base( );

IR
Base::Base( ) { } // Base.cpp

Base::~Base() { }

class D1 : protected Base { // D1.h
public:

int 1, j;

DI();

virtual ~D1();

}5

D1:D1() { } // D1.cpp
D1:~D1(){ }

class D2 : public D1 {// D2.h
public:

D2();

virtual ~D2();

void print( );

s

D2::D2() { } // D2.cpp
D2:~D2(){ }
void D2::print( ) {

cout <<i;// Q1

}

#include "Base.h"
#include "D1.h"
#include "D2.h"
#include <iostream>
#include <string>
using namespace std;

int main(void) {

Base* b = new Base( );
Base* d1 = new D1();
Base* d2 = new D2();

cout << dl1->1; // Q2
cout << d1->k; // Q3
cout << d1->1; // Q4

cout << d2->1; // Q5
cout << d2->k; // Q6
cout << d2->1; // Q7

b=dlI;

cout << b->1; // Q8
cout << b->j; // Q9
cout << b->1; // Q10



For each statement below which has a question number (e.g., Q11), write the output that results
from executing the statement on the answer sheet.

class B {// B.h
public:
B();
virtual ~B();
virtual void f1();
void f2();
void f3();

3

B::B() { } // B.cpp

B:~B() { }

void B::f1() {cout <<"B::f1" <<endl;}
void B::f2()) {cout <<"B::f2" << endl;}
void B::f3() {cout <<"B::f3" <<endl;}

class C : public B { // C.h
public:

C(O);

C(int );

virtual ~C( );

void f1();

virtual void f2( );

void f3();

¥

C:CO {3
C::C(int1) { }

C:~C(){}
void C::f1( ) {cout << "C::f1" <<endl;}

void C::f2() {cout << "C::f2" << endl;}
void C::f3( ) {cout << "C::f3" <<endl;}

All statements are legal.

class D : public C { //D.h
public:

D(int);

D();

virtual ~D( );

void f1();

void f2();

virtual void f3();
15

D::D(int1i) { } // D.cpp
D:=D() { }

D:~D() {}

void D::f1() {cout << "D::f1" << endl;}
void D::f2( ) {cout << "D::f2" << endl;}
void D::f3() {cout << "D::f3" << endl;}

int main(void) { // main.cpp

Ccl(1);
D d1(1);

Cc2=dl;
c2.£2(); 1/ Q11
c2.13(); 1/ Q12

B& bR = (B&) cl;
bR.fI(); // Q13
bR.£3(); / Q14

C& cR = (C&) d1;
cRF1(); // Q15
cR.2(); // Q16

B* bP = &cl;
bP->f2(); // Q17
bP->f3(); // Q18

C* cP = &dl;
cP->f1(); // Q19
cP->£3(); // Q20



For each statement below which has a question number (e.g., Q21), write the output that results
from executing the statement on the answer sheet. All statements are legal.

class B {// B.h

public:
B();
B(int);
virtual ~B(); int main(void) {
virtual void f1(int);
virtual void fl(double); B bl(1);
¥ Cecl(l);
inti=1;
B::B() { } // B.cpp double d = 1.0;

B::B(int1i) { }
bl.f1(1); // Q21
B:~B() {} bl.f1(d); // Q22
cl.f1(d); // Q23
void B::fl1(int 1) {
cout << "B::int" << end],; B* bP = &cl;
I8 bP->f1(d); // Q24

void B::fl(double) {
cout << "B::double" << endl;

¥

class C : public B { // C.h
public:

C();

C(int );

virtual ~C();

void f1(int);

}3

C:C(){ } I/ C.cpp
C:C(inti) { }

Cu~C() {}
void C::fI(int) {

cout << "C::int" << endl;

¥



For each statement below which has a question number (e.g., Q25), write the output that results
from executing the statement on the answer sheet. All statements are legal.

class B { // B.h void f1(B b) { // main.cpp
public: b.i=0;
int i; };
B(int);
virtual ~B(); void 2(B& b) {
1 b.i=0;
53
B::B(intj) : i(j) { } // B.cpp
void f3(B* b) {
B:~B() {} b->1=0;
53

int main(void) {

B b(4);
B& bR =b;

f1(b);
cout << b.i << endl; // Q25
b.i=4;

f1(bR);
cout << bR.i << endl; // Q26
bR.i=4;

f2(b);
cout << b.i << endl; // Q27
b.i=4;

f2(bR);
cout << bR.i << endl; // Q28

bR.1=5;
cout << b.i << endl; // Q29

}



For each statement that is a question, what is printed by constructors or destructors when the
statement executes. For Q30, what is printed when foo is called? For Q33, what is printed by
the cout statement when foo is called. All statements are legal.

class B {

public: #include "B.h"
nt 1; #include "C.h"
B(); #include <iostream>
B(int); #include <string>
B(B&); using namespace std;
virtual ~B();

¥ void foo(B par) { // Q30

. cout << par.i << endl;
B::B() {cout << "B" << endl; i = 0;} !

B::B(int j) : 1(j) {cout << "B(int)" << endl;}
B::B(B& b) {
cout << "B(&B b)" << end];
this->i=-b.i;}

int main(void) {

Bbl(1); // Q31
L Ccl(1); /71 Q32
B::~B() {cout << "~B" <<endl;} foo(b1); // Q33
class C : public B { }
public:
C();
C(int );
virtual ~C();
IR

C::C() {cout << "C" <<endl;}
C::C(int 1) : B(1) {cout << "C(int)" << endl;}

C::~C() {cout << "~C" << endl;}

Q34: what, if anything, is anything printed after the call to foo when b1
and c1 are popped off the stack?



Answer the questions below using the code below. All statements are legal.

class Weird { // Weird.h
private:

int 1;
public:

Weird( );

Weird(int);

virtual ~Weird( );

Weird operator+(Weird);
Weird getl( );

friend Weird operator*(Weird, Weird);

friend ostream& operator<<(ostreamé& os, const
Weird&);
K

Weird::Weird( ) {i=0;}; // Weird.cpp
Weird::Weird(int j) : i(j) { }
Weird::~Weird() { }

Weird Weird::operator+(Weird w) {
int res = this->1 * w.i;
return Weird(res);

}

Weird operator*(Weird w1, Weird w2) {
intres=wl.i+ w2.i;
return Weird(res);

}

ostream& operator<<(ostreamé& os, const Weird& w) {
return os << w.1i;

}

#include "Weird.h"
#include <iostream>
using namespace std;

int main(void) {

Weird wi1(3);
Weird w2(5);
Weird w3(7);

cout << wl+w2 <<endl; // LINE A
cout << wl+w2*w3 << endl; / LINE B

}

Q35: If the overloaded * was declared in
the Weird class, how many parameters
need to be specified by the programmer?

Q36: In LINE A, which of w1 and w2 is
passed as the this pointer to the function?

Q37: What is printed by LINE A?
Q38: What is printed by LINE B
Q39: Could the overloaded << operator

be declared as a member function of the
Weird class? Answer “yes” or “no”.



Answer the questions below using the code below. All statements are legal.

class Exp { // Exp.h
public:

Exp();

virtual ~Exp( );
string msg( );

I8

Exp::Exp() { } // Exp.cpp
Exp::~Exp() { }
string Exp::msg( ) {return "E1";}

class Exp2 { // Exp2.h
public:

Exp2();

virtual ~Exp2();
string msg( );

I

Exp2::Exp2() { } // Exp2.cpp
Exp2::~Exp2() { }

void foo( ) { // main.cpp
throw 1.0;

}

void heave(int 1) {
if (1==0) throw Exp();
if (i==1) throw 2;
if (1 == 2) throw Exp2( );
foo();

}

int main( ) {
for (int1=0; 1< 3; i++) {
try {
heave(i);
} catch (int 1) {
cout << "caught it " <<1i<<endl;
} catch (Exp e) {
cout << e.msg( ) << endl;
}
}

return O;

Q40: What is printed in the try-catch clause when i = 0?

Q41: What is printed in the try-catch clause when j = 1?

Q42: Would declaring void heave(int i) as void heave(int i) throw(int, Exp, Exp2)
guarantee that only these exceptions are thrown? Answer “yes” or “no”.

Q43: Would it be legal to add a finally clause to the try-catch? Answer “yes” or

[13 ”»

no-.



Answer the questions using the code, which is a template description, below. The code

is legal.

template <class T1, class T2> class Tuple {

private:
T1 v1;
T2 v2;
public:
Tuple(T1, T2);
virtual ~Tuple();
void print( );
2

template <class T1, class T2>
Tuple<T1,T2>::Tuple(T1 a1, T2 a2)

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

template <class T1, class T2>
void Tuple<T1,T2>::print( ) {

cout<<vl << ", "<<v2 << endl;

}

:vi(al), v2(a2) { }

Q44: If a program uses this template by specifying code like Tuple<int, String> in our

program, what is the type of v1?

Q45: If a program uses this template by specifying code like Tuple<int, String> in our

program, what is the type of v27?

Q46: Does T2 have to be the name of a class? Answer “yes” or “no”.



Answer the questions using the code below. The code is legal.

public class T1 extends Thread {
public static int count=0;
public T1() { }

private void update( ) {
int v = count;
try {
sleep(10);
} catch (Exception e) { }
v++;

count = v;

}

public void run( ) {
for (int1=0; 1 < 1000; i++) {
update( );
h
b
h

public class T2 extends Thread {
public static int count=0;

public T2() { }

private synchronized void update( ) {

int v = count;
try {
sleep(10);
} catch (Exception e) { }
v++;

count = v;

}

public void run( ) {
for (int i = 0; i < 1000; i++) {
update( );
}

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

T1tl 1=new T1();
T1tl 2=new T1();
tl l.start(); t1_2.start();

tl _1.join( ); t1_2.join( );
System.out.println("T1.start, "+T1.count); / LINE A

T1.count = 0;
tl l.run(); t1_2.run();
System.out.println("T1.run, "+T1.count); / LINE B

T2t2 1 =new T2();
T2t2 2 =new T2();
t2 1.start( ); t2 2.start( );
t2_1.join( ); t2_2.join( );
System.out.printin("T2, "+T2.count); // LINE C
}
}

Q47: Answer which is most true of what is printed by

LINE A:

(a) Exactly 2000

(b) A value that is greater than or equal to 0 and less
than or equal to 2000

(c) Any value is possible to be printed

Q48: Answer which is most true of what is printed by

LINE B:

(a) Exactly 2000

(b) A value that is greater than or equal to 0 and less
than or equal to 2000

(c) Any value is possible to be printed

Q49: Answer which is most true of what is printed by

LINE C:

(a) Exactly 2000

(b) A value that is greater than or equal to 0 and less
than or equal to 2000

(c) Any value is possible to be printed.

9



Answer the questions using the code below. T3 is the same as T2 except for the bold
code in T3's update function. The code is legal.
public class T3 extends Thread {

public static int count=0;
private static Object o = new Object( );

public T3() { }

private void update( ) {
synchronized(o) {
int v = count;

try {
sleep(10);
} catch (java.lang.InterruptedException e) { }
v+t
count = v; Q50: Answer which is most true of
} what is printed by LINE A:
! (a) Exactly 2000.

(b) A value that is greater than or

public void run( ) { equal to 0 and less than or equal

e o . to 2000.
for (inti =0; i < 1000; i++) { (c) Any value is possible to be
update(); printed.
h
}
h

class Main {

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

T3t3 1 =new T3();
T3t3 2=new T3();
t3 1.start();
t3 2.start( );

t3_1.join( );

t3 2.join( );
System.out.printin("T3, "+T3.count); / LINE A

10



All answers should be on this sheet. Put your name on the sheet.
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