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Study Guide for Exam 3
to be given  Friday, 31 October 2008
The exam will have 8 to 12 questions.  Each exam question will be similar to one of these questions.

Q.
Suppose a queue is implemented using a singly linked list with pointers to the front and back nodes.  Write code for the push( item ) method.  Write code for the front() method.  Write code for the pop() method.

Q.
Give a recursive definition of the factorial function.

Q.
Consider this variation on the recursive definition of the Fibonacci numbers.

g(0) = 2


g(1) = 1


g(n) = g(n-1)+g(n-2)-1  for n>1


What is the value of g(5)?

Q.
Write a C++ function that uses linear search to find a target in a vector of doubles.  Return the index at which the target is found.  If the target does not occur in the vector, return the size of the vector.
Q.
Suppose the Node for a NULL-terminated singly linked list is defined as:


struct Node {



Element store;



Node * link;



Node( Element aStore, Node * aLink ): store( aStore ),



 link( aLink ) {



}


};


Suppose the List class that uses this Node class has a private variable



Node * first;


that is used to point to the first node of this List’s NULL-terminated singly linked list.


Draw a diagram of the linked list when the Elements in the list are the integers 14, 8, and 11.


Complete this recursive List class method that inserts element at the back of the sequence of Elements stored in this List.


void push_back( const Element & element )

Q.
For each of these tasks, should a stack, queue, or priority queue be used?


Process nested function calls.


Evaluate a postfix expression.


Serve bank customers.


Check nested parentheses.


Select the next event during a simulation.

Q.
Suppose a stack is implemented using a vector.  Write code for the push( item ) method.  Write code for the top() method.  Write code for the pop() method.

Q.
Which of these parenthesis sequences is properly nested?



( ( ( ) ( ) ( ( ) ( ) ) ) ( ) )



{ [ ] < > { ( ( ) [ ] ) < > ( ) > [ ] }



{ } [ ] ( ) < > { } ( ) < >


How many sequences of the four parentheses  [, <, ], and >  are properly nested?  Give the properly nested sequences. 
Q.
Discuss the differences between the Standard Template Library classes vector and list.  Emphasize the tasks that each is good at compared to the other.

Q.
Write a C++ code segment that removes characters from a stack<char> until an ‘x’ is removed.

Q.
What is an iterator?  What is an iterator used for?

Q.
Complete this C++ function that inserts item as the first element in longList.  As the name of the function implies, all the doubles in longList should be moved to the next higher index before placing item at index 0.

void push_front( vector<double> & longList, double item )


What is the time complexity of push_front?
Q.
Complete the following C++ function that performs a binary search in a vector.


//  pre:  list is sorted into non-decreasing order.


//         Object has the operator< method.


//  post: A value i such that list.at(i) equals target has been returned.


//           If no such i exists, -1 has been returned.


template <typename Object>


long


binSearch( vector<Object> list, const Object & target )


//

Q.
Evaluate these postfix expressions.



4  5  2  -  *  3  1  -  +



3  7  -  2  2  *  4  /  +

Q.
Give the postfix expression that matches each of these infix expressions.  Use the usual precedence rules for the infix expressions.

A  +  B  *  C

A  *  B  +  C

A  -  B  -  C

A  *  (  B  -  C  )


Give the infix expression that matches each of these postfix expressions.

A  B  C  D  -  -  *

A  B  /  C  D  /  -

Q.
Write a pseudocode function that uses a local stack to reverse the order of the entries in a queue.

Q.
The container is a stack.


put
inserts a value in the stack


get
retrieves and removes a value from the stack


The stack is initially empty.  For each  get  operation, list the retrieved value.


put  41


put  37


get
________


put 51


put 43


get
________


get
________


put  18


get
________


get
________

Q.
The container is a queue.


put
inserts a value in the queue


get
retrieves and removes a value from the queue


The queue is initially empty.  For each  get  operation, list the retrieved value.


put  41


put  37


get
________


put 51


put 43


get
________


get
________


put  18


get
________


get
________

Q.
The container is a priority_queue.  The best priority is the largest value.


put
inserts a value in the priority_queue


get
retrieves and removes a value from the priority_queue


The priority_queue is initially empty.  For each  get  operation, list the retrieved value.


put  41


put  37


get
________


put 51


put 43


get
________


get
________


put  18


get
________


get
________

Q.
Suppose a priority queue has been implemented with 
a  .push  method with linear time complexity, 
an  .isEmpty  method with constant time complexity, and  
.top  and  .pop  methods with linear time complexity.  
What is the time complexity of the following code segment?

Priority Queue pq;

for  i = 1 to n


cin >> item


pq.push( item )

while( ! pq.isEmpty() )


cout << pq.top()


pq.pop()

Q.
Write a recursive function that returns the largest value in a non-empty NULL-terminated linear linked list.

Q.
Explain the operation of Binary Search.  What is the time complexity of this search technique?  

Q.
Write a C++ function that writes the following pattern to cout.

1

2

22

3

33

333

4

44

444

4444

etc. to

nnnnnnnnnnnnn

void pattern( short n )

{

Q.
What is the difference between a copy constructor and operator=?




