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Question 1 [10 points]

aiProvide a defintion for the term algonthm.
biFProvide a defintion for the term dala shucture.

Question 2 [20 points]

a)What are the three things that define an ADT (abstract data type)?

a)What additionally defines an ADS {abstract data store)?

biA data type is a specific implementation of an ADT. Give an example (by name) of an
ADT and a corresponding data type.

oA data store is a specific implementation of an ADS. Give an example (by name) of an
ADS and a corresponding data store.

Consider the following (partial) interface definition and corresponding
implementation of a stack:

public interface 2tack<Es |
boolean 1sEmpty () ;

h

lmport java.util . ArrayList;

ilmport java.util . List;

J** b ostack backed by a linked chain of nodes. */

public class Linkedstack=E= implements Stack=E= |
JS** The list wrapped by this stack. */
private List<E- elements = new ArravLiat<E=();

public boclean isEmpty () |
return this.elements. 1sEmpty () ;

h

alls atack an ADS or only an ADT? Explain.
bils Linked2tack an ADS or only an ADT? Explain.



Question 3 [20 points]

Complete the following table by providing the ideal asymptotic performance of each
operation for each implementation.

LinearDataStore backed by:

. singly- 1
Cperation array circular linked dc-url:::rdggked

array nodes
isEmpty()
getsizel)
aetFirst()
aetlast()
aetiint)
setFirst(E)
setlast(E)
setiint, E)
insertFirstiE)
insert Firstafteriint,
Ei
insertLast(E)
insert LastBefors(int,
El
removelrirst)
removelast)
remowvelint)

|s the performance profile you provided for each implementation the only possibility?

That is, for at least one entry of the table above, argue why the operation of the
implementation might have a different asymptotic pefomance than what you listed.

Question 4 [20 points]

Faoreach function below, determine the asymptotic bounding function ithat is, the big-O

for the function). Then, place the distinct asymptotic bounding functions in order with
respect to one another, from slowest growing to fastest growing.
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Question 5 [ 30 points]

Consider the provided (partiall interface definition for a linear data store and the
corresponding implementation. Suppose we want to add an additional operation to
LinearDatastore:

S ol

/
* Inserts each element of the glven data store at the end

of
* £his data store. The elements are addsed in the =ams
order.

w

vold insertLast (ArravLinearDataZtore=zE: morzElements) ;

Assuming moreElemant g has n elements, write an implementation for this method in
terms of existing methods (listed in the above table) such that the implementation has
an amortized asymptotic peformance of O n):

public vold insertLast(ArrayLinearDataStorse<Es morsElementza)

{

S/ TCDD implement

What would be the peformance of your implementation if the type of moreEl ements
was instead S1inglvLinkedLinearDatastore?



