1S0020 Program Design and Software Tools
Midterm, Fall, 2004

Name:

Instruction
Therearetwo partsin this test.
The first part contains 22 questions worth 40 points — you need to get 20 right to get the full
points. (Estimated max time: 25 Min)
The second part contains 6 questions worth total of 60 points.(Estimated max time: 40 Min)

Good Luck!

Part |
(Total marksis40)

1. Thecompile stageiswhen .
(a) the object codeis linked with code for functions in other files
(b) the C++ program is translated into machine language code
(c) the program is executed one instruction at atime
(d) the program is placed in memory

2. Inwhich of thefollowingisy notequal to5 after execution? Assumex isequal to 4.

@y = 5;
(b)y = X++;
(C)y = ++X;
(dy = x = 5;

3. Variablesare also known as
(@ Ivalues, but can be used asrvalues
(b) Ivalues, and cannot be used asrvalues
(c) rvalues, and cannot be used aslvalues
(d) constant variables

4. Anidentifier's storage class
(a) determines the period during which that identifier existsin memory
(b) determines whether an identifier is known only in the current source file or in any
source file with proper declarations
(c) determines where the identifier can be referenced in aprogram
(d) al of the above

5. Which of thefollowing isnot true of st at i ¢ local variables?
(a) they are accessible outside of the function in which they are defined
(b) they retain their values when the function is exited
(c) they areinitialized to zero if not explicitly initialized by the programmer
(d) they can be of typei nt

6. A reference parameter
(a) isan diasfor its corresponding argument



10.

11.

12.

13.

(b) isdeclared by following the parameter’ s type in the function prototype by an ampersand (&)
(c) cannot be modified
(d) both () and (b)

What value does functionwhat Dol Qut put return when called with avalue of 4?
i nt what Dol Qut put ( int number ) {
if ( nunber <= 1)

return 1,
el se
return nunber * what Dol Qut put ( nunmber — 1 );
}
@1
(b) 24
(©0
(d) 4

Three of the following expressions have the same value. Which of the following’'s value is different
from the others?

@*&Ptr

(b) & Pt r

(©*Ptr

(d)Ptr

Assuming thatt isanarray andt Pt r isapointer to that array, what expression refers to the address
of the fourth element?

@*( tPtr + 3 )

(b)tPtr[ 3]

©&Ptr[ 3 ]

@@*Ct +3)

Non-st ati ¢ member variables declaredpri vat e

(@) can never be accessed directly or indirectly by the client.

(b) can never be modified directly or indirectly by the client.

(c) can be accessed and/or modified by any object of adifferent class.

(d) can be accessed and/or modified by publ i ¢ member functions and by f r i ends of the class.

A class may contain multiple constructorsiif
(a) they have different names.

(b) they have different argument lists.

(c) they have the same argument list.

(d) they have different return types.

Returning referencestonon-const privat e data

(a) allowspri vat e functionsto be modified.

(b) isonly dangerous if the binary scope resolution operator (: : ) isused in the function prototype
(c) allowspri vat e member variablesto be modified, thus “breaking encapsulation.”

(d) resultsin acompiler error.

If thelinefri end cl ass A; appearsincl ass B,andfriend cl ass B; appearsincl ass
C then

(@class A isafriendof cl ass C.

(b)cl ass C cancalcl ass A’'sprivate member functions.

(cclass A canaccessprivate variablesof cl ass B.

(dcl ass B canaccesscl ass A'sprivat e variables.



14.

15.

16.

17.

18.

19.

The code fragment

Increment::Increment(int ¢, int i) : increment (i) {
count = c;

}

tellsyou

(@1 ncrement isaconst variable.

(b) I ncrenent mustbeaconst function.
(9 i ncrement may or may not be adestructor.
(d)i ncrement may beaconst variable.

If the functionsa(),b() andc() allreturnreferencestoanobject Test (usingthet hi s pointer)
and functiond() isdeclaredvoi d, which of the following statements has correct syntax?
@a().b(). Test;

(b) Test.d().c();

(c)Test.a().Test.d();

(@) Test. a().b().d();

stati c member functions:

(a) canusethet hi s pointer.

(b) can only accessother st at i ¢ member functionsandst ati ¢ variables.
(c) cannot be called until their classisinstantiated.

(d) can be declaredconst aswell.

An overloaded + operator takes a class object and adoubl e asoperands. For it to be commutative

(i,e,a + b andb + a bothwork),

(&) oper at or + must be amember function of the class from which the objects are instantiated.

(b) oper at or + must be a non-member function.

(c) theoper at or + function that takes the object as the |eft operand must be a member function, and
the other oper at or + must be a non-member function.

(d) bothoper at or + functions must be non-member f ri end functions of the class.

Suppose you have a programmer-defined datatype Dat a and want to overload the << operator to
output your datatypeto the screenintheform “cout << dataToPrint”; andallow cascaded
function calls. Thefirst line of the function definition would be

(@ ostream oper at or <<(ostream &out put, const Data &dataToPrint)

(b) ost ream &oper at or <<(const Data &dataToPrint, ostream &out put)
(c)ostream oper at or<<(const Data &dataToPrint, ostream &out put)

(d)ost ream &oper at or <<(ostream &out put, const Data &dataToPrint)

There existsadatatype Dat e and member function| ncr emrent . The ++ operator is being
overloaded to postincrement an object of type Dat e. Select the correct implementation.
(@ Date Date::operator++( int ) {

Date temp = *this;

I ncrement ();

return *tenp;

}

(b) Dat e Date::operator++( int ) {
I ncrenment ();
Date tenp = *this;
return tenp;

}

(cDate Date::operator++( int ) {
Date temp = *this;
return this;



temp. I ncrement ();
}
(dDate Date::operator++( int ) {
Date tenp = *this;
I ncrement () ;
return tenp;

}

20. Insde afunction definition, and for an object with data element x, which of the following is
not equivalentto t hi s->x ?

(@ *this.x
(b) (*this).x
(c) x

@ (* (& (*this) ) ).x

21. Thedel et e operator
(a) can terminate the program.
(b) can delete an entire array of objects declared using new.

(c) must be told which destructor to call when destroying an object.
(d) is called implicitly at the end of a program.

22. st ati ¢ member functions:
(8) can usethet hi s pointer.
(b) can only access other st at i ¢ member functionsand st at i ¢ variables.
(c) cannot be called until their classis instantiated.
(d) can be declared const  aswall.



Part 11
Total points 10 x 6 = 60

1. Writethe output for the following program

int i;

for (i=2; i <10; --i){
cout << "Here: " << i << endl;
i =i + 2

}

return O;

2. Write the output for the following program module

int sum = O;

int i =1, j = 1;

while ( (i =5) !'=10) {
sum = sum + i;
if (sum == 20) break;
j++

}

cout << i << ":!" << j << endl;

3. Givethe output of the following program module.

int main() {
i nt count
i nt &cRef
int i = 0;
while (count < 1000) {
if (i) {
cRef = cRef * 10;
i = 0;

10;
count ;

}
el se {
count = count * 10;
i =1
}
cout << (++count)++ << endl n;
}
cout << (++count)++ << endl n;
return O;

}

4. What isthe output of the following program:

int x = 500;
mai n() {
int x = 100;
{ char x ="'Z";
{ int x = 300;

}

cout << "One: " << x << "

cout << "Two: " << X << " " << i

}

return O;

Output:

Here: 1
Here: 2
Here: 9

Output: 54

Output:
101
1021
1023

Output:
One: 300 500
Two: Z 500

DX << endl;

endl ;




Consider class Cr eat eAndDest r oy that we discussed in class — it has a constructor and a destructor

function. When an object of this class is created its constructor takes two strings as arguments and prints a
message. For example, the statement

Creat eAndDestroy c(1, “(In Exanple)”);
would call itsconstructor, which will simply print out the message

Object 1 constructor runs <In Exanpl e>

Its destructor will, on the other hand will simply print out the message
Obj ect 1 destructor runs <In Exanpl e>

Write the sequence of creation and destruction of objects if the following code is run. Write exactly what it
would print.

int main()

{
cout << "\ nMAI N FUNCTI ON: EXECUTI ON BEG NS" << endl ;
Creat eAndDestroy first( 1, "(local automatic in main)" );
static CreateAndDestroy second(2, "(local static in main)" );
create(1);
cout << "\nMAI N FUNCTI ON: EXECUTI ON ENDS" << endl ;
return O;

} // end main

/1 function to create objects
void create(int i)

{
cout << "\nCREATE FUNCTION. EXECUTION BEGANS i =" << i << endl;
if (i >2) {
cout << "\nCREATE FUNCTION. EXECUTION ENDS i = " << i << endl;
return;

Creat eAndDestroy x1( i*4, "(Local automatic in create)" );
static CreateAndDestroy fifth( i*5, "(static in create)" );

switch(i) {
case 1:
{ static CreateAndDestroy x2(i*6, "(static - switch case 1");
create(i+1);
br eak;
}
case 2:
{ static CreateAndDestroy x3(i*7, "(static - switch case 2");
create(i+1);
br eak;
}
defaul t:
static CreateAndDestroy x4(++i *8, "(static - DEFAULT");
create(i++);
br eak;
}
cout << "\nCREATE FUNCTI ON: EXECUTION ENDS: i = " << i << endl;

} // end function create



i constructor runs Clocal automatic in main>
2 constructor runs Clocal static in mainl

FUHMCTION: EHECUTION BEGIHS i =

4 constructor runs CLocal automatic in createl
5 constructor runs {static in createl

[ constructor runs (static — switch case 1

FUNCTIOM: ESECUTION BEGIMWS i = 2
8 constructor runs {Local automatic in createl
14 constructor runs (static — switch case 2

FUNCTION: EXECUTION BEGIMS i = 3

FUNCTION: EXECUTIOM ENDS i = 3

FUNMCTIOM: EHECUTION ENDS: i = 2
8 destructor runs C{Local automatic in createl

FUMCTIOM:=: ENECUTION EHWDS: i = 1
4 destructor runs CLocal automatic in createl

AIN FUNCTION: EXECUTION ENDS

i destructor runs Clocal automatic in main>
14 destructor runs {static — switch case 2

b destructor runs {static — switch case 1

5 destructor runs (static in createl
2 destructor runs Clocal static in mainl

< | i

2. Consider the following two statement with regards to your Conpl ex classimplementation

A. Complex (*XXptr[5])(Compl ex &)

{add, substract, multiply}

B. Complex (*XXptr[5])(Conplex &) {add, substract, multiply, equal}

Would they be considered syntactically correct statements? If they are correct, describe what the statements
mean? If not, state what is the wrong with the statements?



