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Question 1
[10 points]

alProvide a definition for the term algonthm.
biFrovide a definttion for the term data structure,
a)What are the three things that define an ADT (abstract data type)?

Question 2
[20 points]

What is the asymptotic performance of the following operations of each data structure?
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Faor lists, the key is the index of an element (a value of type int), and the value is the

element.



Jushity your answers far ihe Clear operation.

Question 3
[30 points]

The "next” node of the last node of a singly-linked list is mall. Suppose we set the
"next” node of the last node to be the first node, effectively turning the chain of nodes
into a circular chain of nodes. Further, instead of storing a reference to the first element,
our singly-linked list will store a reference to the fast element. Which of the operations of

our circular singly-linked list still have an asymptotic performance of Oin)? Can anything
be done to improve the asymptotic performance of those methods to O 117

Question 4
[10 points]

What is the nsk of using recursion? When is it appropriate to use recursion?

Question &
[20 points]

True/False. If a statement is false, describe why it is false.

a)The emror conditions for the operations of a list are the same as the error conditions
for the corresponding operations of a BST.

BiThe keys of a BST must have a total ordenna.

oA good hash function evenly distributes values.

diEvery tree is a graph.

eillsing recursion to implement the methods of a balanced BST is appropriate.
fi Using recursion to implement the methods of a BST is appropriate.

qiEvery tree is a list.



hiThe height of a binary search tree determines the performance of the operations of
the tree.

i1 These aren't the droids vou're looking for.

a)hs k-ary tree (that is, a tree in which each node can have kchildren) can be
represented as a binary tree, even if & is greater than 2.

Cuastion 6
[30 points]

Consider the fdlowing interface for an undirected graph:

public interface Graph<N, Ex i

_I'r**
* Gete the nodes of thie graph.
v/
Setcll> getlcdes(] ;
,I'r**
* Zete the =dge betwsen two nodees, or null if no such
edge
¥ exists.
*/

E getEdge (N nodel, W nocdei);

A setis iterable:

public interface Set<E> extends Iterable<Es i

,I'r**
* Jete an iterator over the elements of thie =set.
wf

Iterator<E= iteratarl) ;

}

An iterator makes a pass over each element of a collection in sequence by successive
calls of its next (1 method:



