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Question  AUTONUM 
Which of the following statements best describes call-by-reference?

a) The system of naming variables in C++ using “identifiers” instead of character strings.

b) A method of passing parameters in which the formal parameter contains a copy of the actual parameter.

c) The use of a symbol table to look up variable names during compilation.

d) The use of the scope-resolution operator to identify the namespace in which a variable is defined.

e) A parameter-passing mechanism that allows a function to change the value of the actual parameter.

Question  AUTONUM 
What is the most common error, according to Bjarne Stroustrup, when using istreams?

a) Failing to check whether the file is successfully opened before reading from it.

b) Failing to notice that input didn’t happen as expected because the input was of the wrong type.

c) Failure to properly initialize cin at the beginning of a program.

d) Not understanding the peculiarities of a particular compiler’s implementation of cin.

e) Failure to properly initialize a file pointer before reading from it the first time.

Question  AUTONUM 
What does the default copy constructor do?

a) Provide an alias for the original object.

b) Copy the original object and any dynamically allocated objects it references.

c) Copy the original object with NULLs in place of pointers to objects on the heap.

d) Copy the original object but not any external objects it references.

e) Go into an infinite loop because the parameter cannot be passed by value.

Question  AUTONUM 
Consider the following truth table, in which a, b, X0, X1, X2 and X3 are all variables of type bool:

a
b
a || b

false
false
X0

false
true
X1

true
false
X2

true
true
X3

What values of X0, X1, X2 and X3 would make this truth table accurately represent the C++ operator with the symbol “||”?

a)
X0 = true

X1 = true

X2 = true

X3 = true
b)
X0 = false

X1 = false

X2 = false

X3 = true

c)
X0 = false

X1 = true

X2 = true

X3 = true


d)
X0 = false

X1 = true

X2 = true

X3 = false


e)
X0 = true

X1 = false

X2 = false

X3 = false



Question  AUTONUM 
When working with arrays, what was described in lecture as the most likely result of a range error? 

a) The program may write over other valuable data.

b) The compiler will give an error message and not create an executable. 

c) The compiler will give an error message and create a flawed executable.

d) The program may round a value incorrectly, causing the autograder to deduct points.

e) The program may attempt to divide by zero, causing the program to crash without explanation.

Question  AUTONUM 
When an array is passed to a function in C++, what information is made available to the function by the parameter declaration?

I. The datatype of the array elements

II. The amount of space taken up in memory by each array element

III. The number of elements in the array

a) Item I only

b) Item II only

c) Item III only

d) Items I and II but not III

e) Items I and III but not II

Question  AUTONUM 
What change must be made in the parameter declaration if a function is to process an array whose size is not known in advance rather than an array whose size is known at compile time?

a) The array must be passed by value instead of by reference

b) The parameter must be declared as a constant reference (const … &)

c) The size of the array must be declared as a global constant so any function that references the function can immediately determine its size

d) The array parameter must be specified using the star operator (*) and not brackets ([])

e) No change is needed

Question  AUTONUM 
What does it mean when a variable is declared “static”?

a) Any variable not allocated dynamically is allocated statically.

b) Static variables exist for the entire run of a program.

c) Static variables are global within the file in which they are declared.

d) Static variables are global within the entire program.

e) Static is another name for the ordinary variables declared within functions.

Question  AUTONUM 
Consider the following code fragment:

class ComplexNumber {


double real;


double imag;

public:


ComplexNumber(double r, double i);

// Line 1


ComplexNumber(double r);



// Line 2


ComplexNumber();





// Line 3


friend ComplexNumber operator + 



(const ComplexNumber& n1,



 const ComplexNumber& n2);


// Line 4


friend ostream& operator << (ostream& outstr, 

 const ComplexNumber& num);


// Line 5

};

Suppose this class is fully implemented and used in a program, which includes the following:

ComplexNumber N1, N2(12.0, 6.0);

N1 = N2 + 1;

cout << N1 << endl;

If the output from this code fragment is (13.0, 6.0), how would you explain this?

a) The default copy constructor converts an integer to a ComplexNumber.

b) An integer can be promoted automatically to a double, and the one-parameter constructor for ComplexNumber automatically converts a double to a Complex Number.

c) The compiler provides a special function that converts an integer directly to a ComplexNumber.

d) This output would not be possible unless the class writer defined an additional function overloading the addition operator to add an integer to a ComplexNumber.

e) The compiler must automatically provide a function overloading the addition operator to add an integer to a ComplexNumber.

Question  AUTONUM 
Suppose an implementation has been written for the ComplexNumber class shown in the previous problem, and suppose the following code fragment appears in the main function of a program that uses the class:  

        ComplexNumber* anArray = new ComplexNumber[20];

        anArray = anArray + 1;

When compiled and run, what does the second line of this code fragment do?

a) Its behavior is undefined unless we provide a copy constructor.

b) It adds 1.0 to the real part of the first element of the array (anArray[0]).

c) It shifts the address of the whole array in memory by 1.

d) It causes the variable anArray to point to the second element of the array.

e) It produces a syntax error because the value of anArray cannot be changed by assignment.

Question  AUTONUM 
Suppose a function has been written to overload the extraction operator (as described in lecture) for the ComplexNumber class from Question 9.  In reading from an input stream, the function sometimes reads several items before determining that the input cannot be interpreted as a valid ComplexNumber.  In a particular instance, the function might execute the following input operations, skipping over whitespace, to process a series of characters from an input stream:

1. Read a character (report an error if that character is not a left parenthesis)

2. Read a floating-point number (report an error if the input cannot be read as a floating-point number)

3. Read a character (use the floating-point number as the real part of a ComplexNumber if the character is a left parenthesis; otherwise if the input is not a comma, report an error)

4. Read a floating-point number (report an error if the input cannot be read as a floating-point number)

5. Read a character (report an error if the character is not a right parenthesis)

6. Use the two floating-point numbers as the real and imaginary parts of a ComplexNumber

If the function gets to step 5 and reads a hyphen, what should the function do?  (You should interpret “report an error” to mean that the function places the input stream in an error state.)

a) Set badbit to true
b) Set errorbit to true
c) Set failbit to true
d) Set goodbit and badbit to false
e) Set goodbit, failbit and errorbit to false
Question  AUTONUM 
Which of the following is a true statement about linked list nodes in C++?

a) Linked list nodes can be implemented as structs, but not as classes.

b) Linked list nodes can be implemented as classes, but not as structs.

c) Linked list nodes must have a member variable capable of storing the address of another node.

d) Linked list nodes must contain a member variable that uses a template for storing actual data.

e) The address of each linked list node must be stored in an element of a dynamically allocated array of pointers.

Question  AUTONUM 
Which of the following operators cannot be overloaded?

a) [] 
(square brackets)

b) * 
(asterisk)

c) . 
(period, a.k.a. “the dot operator”) 

d) >>
(two greater-than symbols, a.k.a. “the extraction operator”) 

e) + 
(the addition operator)

The following code fragment is used in Questions 14 and 15. 

class Bob {

  public:

    Bob(int a, int b);

    Bob(const Bob& bob);

    friend Bob operator+(const Bob& b1, const Bob& b2);

    friend ostream& operator<<(ostream& outstr, const Bob& bob); 

  private:

    int A, B;

};

Bob::Bob(int a, int b) {

  cout << “Bob(“ << a << “,” << b << ”) called” << endl; 

  A = a;  B = b;

}

Bob::Bob(const Bob& bob) {

  cout << “Copying Bob: “ << bob << endl;

  A = bob.A;  B = bob.B;

}

Bob operator+(const Bob& b1, const Bob& b2) {

  Bob temp(b1); 

  temp.A += b2.A; temp.B += b2.B;

  return temp;

}

ostream& operator<<(ostream& outstr, const Bob& bob) {

  outstr << “(“ << bob.A << “,” << bob.B << “)” ;

  return outstr;

}

int main()

{


Bob b1(1,2), b2(3,4); 
// Line 1


b1 = b1 + b2;


// Line 2

}

Question  AUTONUM 
Consider the code fragment shown above. What would be output while Line 1 is executing?

a)
Bob(1,2) called
Bob(3,4) called

c)
Bob(3,4) called
Bob(1,2) called
Copying Bob: bob

e)
Bob(1,2) called
Bob(3,4) called
Bob(1,2) called 
Bob(4,6) called


b)
Copying Bob: (1,2)
Copying Bob: (4,6)

d)
Copying Bob: (1,2)
Copying Bob: (3,4)
Copying Bob: (4,6)




Question  AUTONUM 
Consider the code fragment shown on the preceding page.  What would be output while processing the statement labeled Line 2?

a)
Copying Bob: bob

Copying Bob: bob

Bob(1,2) called

Bob(4,6) called

c)
Bob(3,4) called
Bob(4,6) called
Copying Bob: bob

e)
Bob(1,2) called
Bob(3,4) called
Bob(1,2) called 
Bob(4,6) called


b)
Copying Bob: (1,2)
 

d)
Copying Bob: (1,2)

Copying Bob: (4,6)






Question  AUTONUM 
Suppose the following two statements appear in a program:

int a[20];


// Line 1

*(a + 4) = 0;

// Line 2

What would be the effect of the statement labeled Line 2? 

a) Setting the contents of a[0] to 0

b) Setting the contents of a[1] to 0

c) Setting the contents of a[3] to 0

d) Setting the contents of a[4] to 0

e) Segmentation fault

Question  AUTONUM 
Consider the following class definition:

template<class T>

class ADT {


public: ADT(double size);


private: T data; 

};

The proper syntax to create an instance of this class is:

a) ADT thing(2.0);   

b) <int>ADT thing(2.0); 
c) ADT<int> thing(2.0); 

d) ADT thing<int>(2.0); 

e) None of the above
The following code fragment is used in Questions 18, 19 and 20. 

class Bob{

   private:

      int* Value;

   public:

      Bob();

      Bob(int);

      int getValue();

};

Bob::Bob()

{

   Value = new int(10);

}

Bob::Bob(int A)

{

   Value = new int(A);

}

int Bob::getValue()

{

   return *Value;

}

int main()

{

   Bob* Bob1 = new Bob;






// Line 1

   Bob Bob2(*Bob1);  







// Line 2

   cout << "Bob1 Value: " << Bob1.getValue() << endl;

// Line 3

   delete Bob1; 








// Line 4

   int *iptr = new int[500];





// Line 5

   cout << "Bob2 Value: " << Bob2.getValue() << endl; 

// Line 6

}

Question  AUTONUM 
In the program shown above, the statement labeled Line 3 gives a syntax error.  How do we fix this statement if we want it to print out the value for Bob1?

a) cout << "Bob1 Value: " << (*Bob1).getValue() << endl;  

b) cout << "Bob1 Value: " << *(Bob1.getValue()) << endl;  

c) cout << "Bob1 Value: " << *Bob1->getValue() << endl;  

d) cout << "Bob1 Value: " << (*Bob1)->getValue() << endl; 

e) cout << “Bob1 Value: “ << Bob1->*getValue() << endl; 

Question  AUTONUM 
Consider the code fragment shown on the previous page.  Assume a correction is made to Line 3 so we do not get a syntax error.  What would this program do at run time?

a) The program prints the line Bob2 Value: 10
b) The program prints the line Bob2 Value: followed by garbage

c) Nothing is printed except for Segmentation fault
d) Any of the above could happen

e) None of the above will happen

Question  AUTONUM 
Consider the code fragment shown on the previous page.  Suppose the main function is modified as follows:

   int main()

   {

      Bob Bob1;









// Line 1

      Bob Bob2[2] = {Bob1, 3};






// Line 2

      cout << "Bob2[0] is: " << Bob2[0].getValue() << endl;

// Line 3

      cout << "Bob2[1] is: " << Bob2[1].getValue() << endl;

// Line 4

   }

When compiled and run, what will the program do?

a) It will give a syntax error on Line 2 because we cannot mix variables of type int and Bob in the same initialization.

b) It will give syntax errors on Line 3 and Line 4.

c) It will output:
Bob2[0] is: 10
 


Bob2[1] is: 3  

d) It will output: 
Bob2[0] is: 10
  


Bob2[1] is: 10   

e) It will output:
Bob2[0] is: 10
  


Bob2[1] is: 0   

Question  AUTONUM 
Consider the following declaration:

int *arr[10];

What is arr?  (For this question, pointers are not to be considered integers)

a) A pointer to the first element of an array of 10 integers 

b) A pointer to an array of 10 integers

c) An array of 10 pointers to integers

d) The value of the first element in an array of 10 integers

e) A pointer to a pointer to an array of 10 integers

The following code fragment is used in Questions 22, 23 and 24. 

int main() {

   char ch;

   int i;

   // Skip whitespace

   while ( isspace(ch) && ch != '\n' ) {

       cin.get(ch);

   }

   while ( !cin.eof() ) {

     // some code

     cin >> i;

     if ( --- Insert Code Here --- ) {

        exit(1);

     }

     // More error checking...

     // Rest of the program

}

Question  AUTONUM 
Consider the code fragment shown above.  In the first while-loop, on some systems, there is an infinite loop and on others the code works fine.  Why is this?

a) Because the while-loop does not check for eof
b) Because the variable ch is undefined

c) Because the isspace function has not been initialized by its constructor

d) Because cin.get already discards whitespace

e) More than one of the above are correct

Question  AUTONUM 
Consider the code fragment shown above.  If the programmer is attempting to satisfy the specifications for project 5 in EECS 280, what is the most likely code to be inserted into the if statement in the second while-loop?

a) cin.eof()
b) cin.fail()
c) cin.reset()
d) ! cin.fail()
e) i < 0 

Question  AUTONUM 
Consider the code shown on the previous page.  The program goes into an infinite loop on some inputs and not others.  This behavior is identical when tests are run on different systems.  The problem is tracked to these lines of code.  What should be added to the area titled "More error checking" to solve this problem?

a) if ( cin.eof() )
b) if ( cin.fail() )
c) if ( cin.reset() )
d) if ( ! cin.fail() )
e) if ( i < 0 )
Question  AUTONUM 
Consider the following code fragment:

int i = 5;

float f = 12.0;

i = (( i / 6 ) * f ) * (( i * f ) + ( i + f * 2 )) ;

cout << i << endl;

What is the output if this code is compiled and run?

a) 890

b) 89

c) 0

d) 6060

e) 34.0

Question  AUTONUM 
Which noted computer scientist gave a guest lecture for EECS280 this semester?

a) Nicholas Wirth

b) Ada Lovelace

c) Bjarne Stroustrup

d) Neo from the Matrix

e) Donald Knuth

Question  AUTONUM 
How do you indicate the “end” of a C++ (aka standard) string?

a) Append a zero character to the string: str = str + ‘\0’;
b) There is no need to indicate the end of a C++ string; the string length is fixed at constructor time

c) Set the length of the string in the first byte: for example, str[0] = 100; sets the length to 100

d) The length of the string is maintained internally as characters are added and removed from the string

e) Use the c_str and realloc functions to set the size of the underlying C-style string

The following code fragment is used in Questions 28 through 32. 

struct ListNode {

int element;

ListNode *next;

}

ListNode *Head;

ListNode *curr, *prev;

Question  AUTONUM 
Consider the code fragment shown above.  Suppose curr contains a pointer to a node in the middle of the linked list.  Which of the following lines is guaranteed to advance curr to the next node in that list.

a) curr = curr + sizeof(ListNode);
b) curr = &curr->next;
c) curr = (*curr).next;
d) curr = curr.next;
e) None of the above

Question  AUTONUM 
Consider the code fragment shown above. Head is a global variable that points to a linked list (possibly an empty list) of ListNodes.  Suppose we have created a function called "Reset" that we intend to use to destroy all the nodes in the linked list pointed to by Head.  This function must free all the memory used by the linked list nodes.  Here is our first attempt at the function:

void Reset() {

   ListNode *temp;

   while(Head != NULL) {

      temp = Head; 

      delete temp;

      Head = Head->next;

   }

}

What is wrong with this code?

a) If Head is NULL at the beginning of the function, we will be accessing unallocated memory.

b) We are deleting each node too early in the loop; we need to access the node's next pointer before we delete it.

c) We cannot assign temp to Head because pointers to complex data types cannot be copied.

d) We are using a while loop when we should be using a do-while loop.

e) We need to check if cin is in a fail state or the while loop might become infinite.

Question  AUTONUM 
Consider the code fragment shown on the previous page.  We wish to write a function called "InsertFront" for inserting a node at the front of the linked list.  This function takes a single integer argument as a parameter that will become the value of the element member of the new node.

void InsertFront(const int& newElement)

{

   ListNode *newNode = new ListNode;   // Line 1

   newNode->element = newElement;      // Line 2

   // NEED CODE HERE!                  // Line 3

   Head = newNode;

}

What would be the most appropriate line of code for the third line of this function?

a) Head->next = newNode;
b) Head->next = &newNode;
c) newNode = &(Head->next);
d) newNode->next = Head;
e) newNode->next = Head->next;
Question  AUTONUM 
Consider the code fragment shown on the previous page.  Suppose we want to write a function called "Find280" that returns a pointer to the first node whose element member is 280, and if no such node exists, the function should return NULL.

ListNode * Find280() {

   ListNode *curr = Head;    // Line 1

   while(curr != NULL) {     // Line 2

      // INSERT CODE HERE!   // Line 3

      curr = curr->next;

   }

   return NULL;

}

What would be the most appropriate code to place at Line 3 in place of the comment?

a) if (curr->next->element == 280) return curr->next; 

b) if (*(curr->element) == 280) return &curr; 

c) if (&(curr->element) == 280) return curr;
d) if (curr->element == 280) return &curr; 

e) if (curr->element == 280) return curr; 

Question  AUTONUM 
Consider the code fragment shown at the top of page 12.  Suppose we have created a new linked list node on the heap as follows:


ListNode* newNode = new ListNode;

Later the value of newNode’s  element member was set to 280, and now we wish to insert the new node into an existing list containing several dozen nodes.  We have two other linked list node pointers called “prev” and “curr” that point to actual nodes in the list (neither is NULL), such that next member of the node indicated by prev points to the same node as curr does.  We want to place the new node in the list immediately after the node indicated by prev and before the node indicated by curr.  Which of the following accomplishes this?

a) prev->next = newNode; newNode->next = curr;
b) prev->next = newNode; newNode->next = curr->next;
c) newNode->next = prev; prev->next = curr;
d) prev = newNode; newNode->next = curr;
e) cout << "None of the above." << endl;
Question  AUTONUM 
Consider the following code fragment:

int i;

cout << "Program begins" << endl;

while ( ! cin.eof() ) {

   cout << "Enter a number ";

   cin >> i;

   cout << "You typed " << i << endl;

   if ( i < 0 ) throw -1;

}

cout << "Program ends" << endl;

Suppose this code is compiled and run, and the following series of numbers is entered from the keyboard:

100 200 -300 400

What will the last line of output?

a) Abort
b) You typed 400
c) You typed –300
d) Error: Uncaught integer throw 

e) Program ends 

The following code fragment is used in Questions 34 and 35. 

template <class T>

class kNode { 


public:



T element;



LinkNode* next; 

};

Question  AUTONUM 
What role does “T” play in the code fragment shown above?

a) template prefix

b) template protoype

c) type parameter

d) iterator

e) None of the above

Question  AUTONUM 
Consider the code fragment shown at the top of the page.  What constraints are placed on “T” in this code?

a) T must be replaced with the name of a class

b) T cannot be replaced with the name of a class

c) T must be replaced with the name of a datatype that is built into the C++ language

d) T must be replaced with the name of a class from the standard library or a built-in type

e) T can be replaced by the name of any type or class, built in or created

Question  AUTONUM 
Consider the following code fragment:

template <class T>

void addressOfStuff(T& stuff)

{


cout << "Address of Stuff: " << &stuff << endl;

}

For what datatypes can the addressOfStuff function be instantiated?

a) Any datatype

b) Any datatype for which the insertion operator is defined

c) Any datatype for which the “address-of” operator (&) is overloaded

d) Any datatype for which the “address-of” operator and insertion operator are defined

e) Any datatype for which cout is defined

The following code fragment is used in Questions 37 and 38. 

#include <vector>

using namespace std;

template <class Tptr, class T>

Tptr find(Tptr begin, Tptr end, const T& target)


// Line 1

{


while( begin != end && *begin != target )



begin++;


return begin;

}

int main() {


vector<int> vec;





// Line 2

// initialization of array and other operations are omitted ...

int* vptr  = find( vec.begin(), vec.end(), number );
// Line 3

...


}

Question  AUTONUM 
Consider the code fragment shown above.   Suppose this code is in a file named “xyz.cpp”.  When this code is compiled, an error message appears indicating that the statement labeled Line 3 contains an ambiguous reference to an overloaded function.  Why does this occur?

a) This error could only occur if there is another explicit declaration of a find function with the same parameter types in the file xyz.cpp
b) The namespace std always contains a definition for a find function with identical parameter types.

c) The header file vector contains a definition for a find function with identical parameter types.

d) The header file vector contains a template for a find function that can be instantiated with identical parameter types

e) The compiler is making a mistake

Question  AUTONUM 
Consider the code fragment shown above.  How could you correct the problem described in the previous problem so Line 3 invokes the find function whose prototype is in Line 1?

a) Insert “xyz::” in front of the word find in Line 3.

b) Insert “main::” in front of the word find in Line 3.

c) Insert “vec::” in front of the word find in Line 3.

d) Insert a scope-resolution operator in front of the word find in Line 3.

e) Insert a scope-resolution operator in front of the word find in Line 1.

Question  AUTONUM 
In project 7, the objects which were stored in a “container” were of what type?

a) NamedList

b) StatisticsVector

c) NamedListNode

d) string

e) vector<int>

Question  AUTONUM 
In project 6, the following operations might be part of the process of doubling the size of the DynArray:

I. allocate the new array

II. copy the elements from the old array to the new array

III. delete the new array

IV. set all values in the new array to zeros

V. delete the old array

Which of the following shows a sequence of steps in the proper order that will accomplish the task?

a) I, II, III, IV, V

b) I, III, IV, V

c) I, IV, II, V

d) I, II, IV, V

e) IV, V

Question  AUTONUM 
Consider the following code:

cout.setf(ios::fixed);

cout.setf(ios::right);

cout.setf(ios::showpoint);

cout.precision(3);

cout << setw(8) << 3.33 << setw(8) << 12 << setw(8) << 0 << endl;

What will be the output if this code is compiled and run?  (Let ‘*’ represent a single blank space).

a) ***3.330***12.0******0.0
b) ****3.33***12.0******0.0
c) ***3.330**12.000***0.000
d) ***3.330******12*******0
e) ****3.33*****12.******0.
Question  AUTONUM 
Which of the following is not a “container class” in the C++ standard library?

a) queue

b) vector

c) list

d) array

e) multimap

Question  AUTONUM 
Consider the following graphical representation for a singly linked list:







In lecture, we saw that both queues and stacks can be implemented using singly linked lists.  Suppose you want to implement a queue and a stack based on a singly linked list as shown above and in lecture.  The node pointer head is to point to the “top” of the stack and to the “front” of the list.  Which of the following statements would be true of the code you would need to write?

a) The enqueue and push functions would be the same

b) The dequeue and push functions would be the same

c) The dequeue and pop functions would be the same

d) The enqueue and pop functions would be the same

e) The node pointer tail is not needed for the queue

head
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