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CS 61B Homework 5
Due 5pm Wednesday, March 4, 2009

This homework will teach you a nore secure way to encapsulate lists than the
met hod used in Homework 4, and give you practice using it to acconplish tasks
quickly. This is an individual assignnment; you may not share code wth other
students.

Copy the Homework 5 directory by doing the follow ng, starting fromyour hone
directory.

cp -r $master/hw hws .
cd hws

The |ist package contains encapsul ated DList and SList classes (both of which
inherit froman abstract List class). These classes differ fromthose we have
seen before in a critical way: each ListNode knows which List it is in. A new
invariant in our Lists is that for any ListNode x in a List |, x.nyList =1,
UNLESS x is the sentinel. For any sentinel node x, x.nyList = null. Because
every ListNode knows its List, we can nove sonme of the methods fromthe List
class to the ListNode class.

Met hods of Li st Met hods of Li st Node

|
publ i c bool ean i sEnpty() | public Ooject item()
public int Iength() | public void setlten(Object iten)
public void insertFront(Cbject item) | public ListNode next()
public void insertBack(Object item | public ListNode prev()
public ListNode front() | public void insertAfter(Cbject itemn
public ListNode back() | public void insertBefore(Qoject item
| public void renmove()
| public bool ean isValidNode()

One innovation of these classes is the existence of "invalid nodes,"” which can
be identified by the isValidNode() nethod. In Honework 4, the nethods next ()
and prev() return null when there is no node to return, whereas here they
return an invalid node. A node that has been renpved froma List is al so
invalid. Wth the exception of isValidNode(), any nethod called on an invalid
node will throw an InvalidNodeException. The itemfield of ListNode is no

| onger public, to prevent manipulation of invalid nodes.

Recal | that every ListNode knows what List it is in. An invalid node is
represented by any ListNode whose "nyList" field is null. In the DList

i mpl ementation, the sentinel is an invalid node, which sinplifies the

i mpl ementations of front(), back(), next(), and prev(). (Take a |ook at
DLi st Node. i sVal i dNode. )

Part | (2 points)

Conpl ete the inplenmentati on of the DList and DLi st Node cl asses.

In DList.java, you will need to inplenment insertFront(), insertBack(), and the
DLi st () constructor. You should be able to cut and paste your solutions from

Homework 4 with just a snall change. The inplenentations of front() and back()
are al ready provided; observe that they are sinpler than in Honework 4 because
we use sentinels as invalid nodes.

I'n DListNode.java, you will need to inplenment insertAfter(), insertBefore(),
and renove(). Your Homework 4 solutions will be a good start, but you'll need
to make changes to accommodat e t hese nethods’ nove from DLi st to DLi st Node.

The nain() nethod of list.DList contains code to help test your work.
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Unlike in previous assignnents,

that you nust neet when your Set
union() and intersect() nust
this.cardinality() + s.cardinality().
pass through "this"
proportional to this.cardinality()

For exanpl e,

of the fact that

On the other hand,
a sorted representation,

renove ListNodes from"this"

you debug Set
DList in your final

nmodi fy List.java,
nodi fy the prototypes in Set.Java,

Aft ert hought

constraint

Your main assi gnment

and you will

is to inplement a Set ADT in Set.java. Your Set class
nust use a List to store the elements of the set. Your Sets should behave I|ike
mat hemat i cal sets, which means they should not contain duplicate items. To
nake set union and intersection operations run quickly, your Sets will contain
keep them sorted in order fromleast to

element. (You will want to review the Conparable interface on the

Web page.)

need to decide on fields and i nplenment the follow ng nethods.

Set ()

int cardinality()

voi d insert(Conparabl e c)
voi d uni on(Set s)

void intersect(Set s)
String toString()

If you use SLists instead of DLists,
still run within the time bounds?
that they do?

insert() need not

List),

DLi st Node,

11
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11
11
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11

SLi st,

Constructs an enpty Set.

Nurmber of elements in this Set.
Insert c into this Set.

Assign this = (this union s).
Assign this = (this intersect s).
Express this Set as a String.

each method cones with prescribed tinme bounds
uses DLists (but not when it uses SLists).

run in time proportional to

This means you don’t have tinme to nmake a
list for each elenment of s; that would take tine

* s.cardinality(). You nust take advantage
Sets are sorted to achieve this tinme bound. This time bound
is one reason why Sets may not store duplicate itenms in their Lists.

run in constant time. Since each Set uses
insert() may need tinme proportional to the cardinality
of the Set to find the right place to insert a new element, and to ensure that
the new el enent doesn’t duplicate an old one.

is that union() and intersect() may NOT change the Set s.
Furthernore, intersect() may not create any new ListNodes (it only needs to
and uni on() should reuse all the ListNodes
inthe Set "this", creating new nodes only for elenents of s that "this" List
We will deduct points for failing to nmeet the tinme bounds or failing to
obey these constraints.

Be sure to declare variables of static type List and ListNode in Set.java, not
vari abl es of type DList,
able to switch between using DLists and using SLists by changing one
constructor call in the Set() constructor.
if you have trouble getting DList working. But be sure to use a
submi ssion unless you can’t get it working.)

or SListNode. Set.java should be

(I'n fact, you can use SList to help

Li st Node. j ava, SList.java, or SListNode.java. Do not
DLi st.java, or DListNode.java.

(for your own introspection only)

do your union() and intersect() nethods
If not,

how easy would it be to fix them so
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Submi tting your solution

Change (cd) to your hws directory, which should contain the list directory.
The list directory should contain DList.java and DLi st Node.java. You're not
all owed to change the other files, so you can’t submit them You shouldn’'t
need any other classes, but you can submt themif you want.

Make sure that your code conpiles and runs on the _lab_ machines. Then, from
your hws directory, type "submit hws". (Note that "submit" will not work if
you are inside the list directory!) After subnmitting, if you realize your
solution is flawed, you may fix it and submit again. You may submt as often
as you like. Only the last version you subnmt before the deadline will be

gr aded.
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