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Study Guide for the Final Exam

to be given  Wednesday, 8 December 2008, from 10:15 am to 12:15 pm in EN 4059
The exam will have about 16 questions.  Each exam question will be similar to one of these questions or ask about the listed topic.
Q.
Identify and discuss a numerical error problem.
Q.
Which four class methods are automatically provided by the C++ compiler.   Describe the code provided by the compiler for each of these methods.

Q.
Suppose I have a Summer class that accepts sequence entries through calls to .append( x ) and returns the sum of the entries whenever its .operator()() method is called.


What is the output of this code segment?

Sumner one, two;

for( int i=2; i<5; i++)

{


one.append(i);


two.append(one());


cout << i << “ “;


cout << one () << “ “;


cout << two () << “ “’


cout << endl;

}

Q.
class Second

{

public:


// Post: This Second has no entries.


Second();


// Post: x has been added to the entries in this 


//       Second.


void enter( double x );


// Pre:  This Second has at least two entries.


// Post: The second entry entered in this Second has


//       been returned.


double operator()() const;

protected:


long count;


double second;

};


Write code for the no-parameters constructor, the .enter( double x ) method, and the .operator()() method of Second.

Q.
Suppose we time the following code for n = 2000 and find it requires 4.73 seconds to execute.  How much time would you expect to be required for this code segment for n = 4000?

for  i = 1 to n


for  j = 1 to n



ConstantTimeTask()

Q.
What is the time complexity of each of these loop algorithms?  Assume Task() requires a constant time.  


Choose your answers from  



(( 1 ), (( log n ), (( n ), (( n log n ), (( n2 ), and (( n3 ).

a)
for  i = 1 to n


{
for  j = 1 to n



{
for  k = 1 to n




{
Task()




}



}


}

b)
for  i = 1 to n


{
for  j = 1 to i



{
Task()



}


}


for k = 1 to n


{
Task()


}
c)
k = 1


while( k ( n )


{
Task()



k = 2 * k


}

Q.
Write code to insert an item in a sorted linked list.

Q.
Give a diagram of the storage structure for a Standard Template Library vector.  Explain your diagram.

Q.
Give a diagram of the storage structure for a Standard Template Library list.  Explain your diagram.

Q.
What is the role of the .begin() and .end() methods of a container class in the Standard Template Library?

Q.
Write templated code to find a target in a container accessed via iterators.


Q.
Convert between infix expression, fully parenthesized infix expression, postfix expression, and expression tree.

Q.
Evaluate a postfix expression.

Q.
Trace a sequence of puts and gets for each of these containers.

queue


stack


priority queue

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.
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.
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 code for linear search in a vector of doubles.

Q.
Write code for binary search using a templated target and using templated random access iterators to access the container.

Q.
Give the definition of a binary tree given in lecture.

Q.
Given a binary tree, determine its size, height, number of leaves, and number of empty subtrees.  For one of the nodes of the tree, determine its children, parent, height, and depth.

Q.
Given a binary tree, write the node visitation order for a preorder, inorder, postorder, and levelorder traversal of the tree.

Q.
What is the search property of binary trees?  What is the heap property of binary trees?

Q.
Given a list of integers, draw the binary search tree produced by inserting the integers, in the order given, in an initially empty tree.


Draw the tree after the removal of the integer at the root of the tree.

Q.
Given a list of integers, draw the binary heap (tree form) produced by inserting the integers, in the order given, in an initially empty tree.


Draw the tree after the removal from the binary heap of the integer at the root of the tree.

Q.
Write pseudocode that counts the leaves in a binary tree.

Q.
Write pseudocode that calculates the shortest null path length in a binary tree.

Q.
Complete C++ code that uses a <set> to count the number of unique strings in a file.
Q.
Insert a list of numbers in a closed address hash table using a list at each entry.  The initial hash function is given.

Q.
Write C++ code for the insertion sort algorithm.

Q.
Describe selection sort, insertion sort, merge sort, and quick sort.  

Q.
Give the time complexity for several algorithms and tasks such as searching and sorting.
Q.
What is a height balanced (AVL) tree?  Identify several height balanced trees.

Q.
What is a null path balanced tree?  Identify several null path balanced trees.

Q.
What is a red black tree?  Provide a red-black coloring for a null path balanced tree.



