CSE382 Makeup Examination, Fall 2008


Name:

Instructions:

If I suggested to you, at the end of your oral examination, to do a makeup examination, then you may not pass this course unless you do a good job with this makeup examination.  Please complete no later than December 24th and upload to the college server.  You may draw diagrams by hand, if you wish.  If you do that you will need to scan the resulting pages (the Kimmel computer lab has a scanner you can use for that purpose) for electronic submission.  Otherwise you may use Visio for any diagrams required.  If I did not suggest that you do a makeup, then relax, you did well in the oral exam and you can enjoy the Christmas holiday.


Abstract Data Types

· If you are implementing a queue in C++ what member functions and member data will you provide?
· How would you implement assignment for the queue?
· What is the complexity of your assignment?
Lists
· Draw diagram for a singly linked list
· Could you use this as the basis for a stack?
· What is the order of complexity for push on that stack?
· How would you modify the list to make it doubly linked?
· Would that change the order of complexity for push?
Graphs

· Draw a diagram representing the design of a graph.
· What is an acyclic graph?
· How would you perform topological sort on an acyclic graph?
· Describe Tarjan’s strongly connected components algorithm. 
Priority Heaps

· What is a priority heap – what is its elemental property?
· How would you make an insertion in a priority heap?
· Why might you use one?
· Explain how heap sort works.
Binary Search Trees

· What is a Red-Black Tree (RBT)?
· How is that related to 2-3-4 trees?
· Write pseudo code for insertion in a RBT. 
Hashtables

· Draw a diagram representing the storage structure of a hashtable.  You may use either of the two commonly described structures.
· What is the order of complexity for HT insertion, assuming that the table does not automatically resize when it starts to get full?
· What makes a good hash function?
· When would you use a hashtable? 
Linear Vector Spaces

· What is a LVS?
· How do you define the operations on a LVS?
· When will a solution to the equation Ax=y exist?  When will it be unique?
· What is an inner product?  Can you describe the projection of v1 on v2, given that they are members of a Hilbert Space?
· What is Gaussian Elimination (you may describe LU Decomposition if you prefer)? 
Writing C++

· Write an index operator for an m-node class.
· Why would you write two index operators?
Standard Template Library

· How do you insert a key-value pair in a map?
· Name two traits in the map class.
· What is an iterator?
· What is the standard range idiom associated with iterators in the STL? 
.Net System.Collections

· Name as many of the collections classes as you can.
· Do the Collections namespaces have containers based on Balanced Trees? 
Complexity

· Define complexity
· What is the complexity class NP
· Explain why search in a balanced binary tree is O(log n). 
Pseudo Code

· Write pseudo code to pop an element off a queue.
· Write pseudo code to display the elements of a BST in sorted order.
Writing Code

· Write code for a template-based stack.
· Write code for a template-based array class that allocates its capacity on the heap
