CSE 143, Winter 2009

Programming Assignment #4: Assassin (20 points)
Due Thursday, February 5, 2009, 11:30 PM

This program focuses on implementing a linked listurn in a file namedAssassinManager.java from the
Homework section of the course web site. You wékd the support fileSssassinNode.java , AssassinMain.java
andnames.txt from the Homework section of the course web gitage them in the same folder as your class.

Program Description:

"Assassin" is a real-life game often played onegsl campuses. Each person playing has a parttaoggt that he/she is
trying to "assassinate." Generally "assassinatngérson means finding them on campus in pubticaating on them in
some way, such as saying, "You're dead," or sqgitihem with a water gun, or touching them. Onghefthings that
makes the game more interesting to play in realisifthat initially each person knows only who tleeg assassinating;
they don't know who is trying to assassinate thewndo they know whom the other people are trymmgdsassinate.

The game of assassin is played as follows: You stdrwith a group of people who want to play tlaeng. For example,
let's say that there are five people playing na@atbl, Chris, Jim, Joe, Sally. A circular chainaskassination targets
(called the "kill ring" in this program) is randoynéstablished. For example, we might decide Joeldhstalk Sally,
Sally should stalk Jim, Jim should stalk Carol,da&hould stalk Chris, and Chris should stalk J@la.the actual linked
list that implements this kill ring, Chris'ext reference would baull . But conceptually we can think of it as though
the next person after Chris is Joe, the front pemsahe list.) Here is a picture of this "kilhg":
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When someone is assassinated, the links need thdreged to "skip" that person. For example, suppbat Jim is
assassinated by Sally. Sally needs a new tamete give her Jim's target: Carol. The kill rirgcbmes:
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You will write a classAssassinManager that keeps track of who is stalking whom and tiséohy of who killed whom.
You will maintain two linked lists: a list of peaplcurrently alive (the "kill ring") and a list ofidse who are dead (the
"graveyard"). As people are killed, you will motleem from the kill ring to the graveyard by reageng links between
nodes. The game ends when only one node remaths kill ring, representing the winner.

A client program has been written for you calleskassinMain . It reads a file of names, shuffles the namesd, an
constructs an object of your claassassinManager . This main program then asks the user for theesaaf each
victim to kill until there is just one player leddive (at which point the game is over and the ftestaining player wins).
AssassinMain  calls methods of thassassinManager class to carry out the tasks involved in administethe game.
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Sample Log of Execution (user input underlined):

Your program should exactly reproduce the format general behavior demonstrated in this log, aljhogpu may not
exactly recreate this scenario because of thelstwif the names thatssassinMain  performs.

Current Kill ring:
Erica Kane is stalking Ruth Martin
Ruth Martin is stalking. Jackson Mont omery
Jackson Mont omerfls stalking Bobby Warner
Bob?X Warner is stalking Joe Martin
Joe Martin Is stalkin Anlta Santos
Anita Santos Is stal ng d Mar
Tad Martin is stalking Phoebe Wallmg(ford
Phoebe Walllngford |s stalking Erica Kane
Current graveyard

next victim?

Current Kill ring:
Erica Kane is stalking Jackson Mont omeay
Jackson Montgomery Is stalking Bobby Warner
Bobby Warner'is stalking Joe Martin
Joe Martin Is stalkin Anlta Santos
Anita Santos Is s aI g artin
Tad Martin is stalking oebe Wallmg(ford

Ruth Martin

(continued)

Curre(nt kill rin
Jackson Mon qomery is stalkmg Joe Martin
Joe Martin Is stalkin
Tad Martin is stalkin hoebe Wthn%ord
Phoebe Walhngford 1 stalkmg Jackson Montgomery
CRrrrtent ratve yard lled by Joe Mari
nita Santos was ki oe Marti
Enca Kane was ﬁlk g ¥’ hoebe W r]Iln ford
\Warner was k|IIed by Jackson Montgomery
Ruth artin was killed by Erica Kane

next victim? phoebe wal | i ngford

Current kill ring:
Jackson Monsgiomer% is stalklng Joe Martin

Joe Martin is stalkin
Tad Martin is stalkin Jackson Montgomery

Current grav
Phoebe Wallingford Is stalking Erica Kane SR el was Killed by Tad Martin
Current gravey. Anita Santos w%s Ol egsb I\X i

Ruth Martin was kllled by Erica Kane

next victim? Ruth Martin
Ruth Martin is already deao——

Current Kill ring:
Enca Kane is stalking Jackson Mont% mery
Jac son Montgomery is stalking Bobby Warner
Warner'is stalking Joe Martin
Joe artin Is stalking Anita Santos
Anita Santos Is stalking Tad Matrtin
Tad Martin is stalking Phoebe Wallingford
Phoebe Walllngford is stalking Erica Kane
Current raveyar
Ruth Martin was kllled by Erica Kane

Erlca K\avnerr\]%as kllle b %h%%%es\/gﬁlk/lngrf](t)rgmer
Wi
Ruth X/Iarﬁn was ﬁled %y I:)rlca Kane g y

next victim? Bar ack Ghanm
Unknown person.————

Curre(nt kill rlnq
Jackson Mo qomery is stalkmg Joe Martin

Joe Martin Is stalkin

Tad Martin is st Ikin Jackson Montgomery
Current graveyal

tht)etga V\{al ing ford IWasbkll‘I]ed by Tad Martin

ita Santos wa oe
Enca Kane was ﬁlk c?g ¥’hoebe Weﬂlln ford
\Warner was k|IIed by Jackson Montgomery

next victim? bobby war ner Ruth artin was killed by Erica Kane
Current Kill rin ;
Erica Kane |sgstalk|ng Jackson Montgomer next victim? Joe Martin
Jackson Montgomery is stalkin Joe arti Current Kill rin
i%‘ftyggr']rt‘o'g |sas|t(altpk|nAn'i'tgd an Jackson Mon g{gomer is stalking Tad Martin
Tad Martin is stalking hoebe Wallln ford CL?rder'\lAt%rrtanves t%”('n Jackson Montgomery
CFulr]r%%tt)e \g\l/\aéh%%ord % stalking Erica Kane Joe Martin was killed by Jackson Mont&omery
X/I arnér was killed by Jackson Montgomery Knﬁgt)seayl\{gglquafgr(jl vggsbkltll%d ?\X Tad artin
Ruth artin was killed by Erica Kane Enca K\?Vnerr\{eérls krlled b h?]%%esvgrarlk/lngrfr(t)rgmer
: w
next victim? ERI Ca kaNE Ruth X/Iarﬁn was ﬁled %y I:)rlca Kane g y
Current kill rin
Jackson Mon omery is stalking Joe Martin next victim? Lackson mont gomery

Joe Martinis s alkln Anlta Santos
Anita Santos Is s talkin Martin Game was won by Tad Martin

Tad Martin is stalking ghoebe Wallingford Final v ard is as follows:
Phoebe Wallingford iS stalkmg Jackson Montgomery ﬂgg I%I artin c\)/\l?agokql]lgg was k'llsegnb%gﬁl{i (')\/Irﬁgr'n

Current graveyard:
Erlca Ge was killed by Phoebe Wallingford Pnogbsea\r/]\{gglgv%gr Iwgsbkl ,\X Ta attin®
Bobb XAWarner was killed by Jackson Montgomery Erica Kane was killed hoshe Walllngford
Ruth Martin was killed by Erica Kane BobeAWarner was kllled by Jackson Maontgomery

next victim? ANl TA SANTCS Ruth Martin was killed by Erica Kane

Implementation Details:
You must use our node classsassinNode (provided on the course website) which has tHevieghg implementation:

public class AssassinNode {
public String namne; /I this person's name )
public String killer; /I name of who killed this person (null if alive)
public AssassinNode next ; // next node in the list
public AssassmNodeéStrlng name) ) -
public AssassinNode(String name, AssassinNode n ext) { e }

For this assignment we are going to specify exaathat fields you can have in youtssassinManager class.
You must have exactly the following two fields; yare not allowed to have any others:

» areference to the front node of the kill ring
» areference to the front node of the graveyaud ( if empty)
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Implementation Details (continued):

Your class should have the following public methods

publ i c Assassi nManager (Li st <String> nanes)

In this constructor you should initialize a newasssn manager over the given list of people. Yammstructor should add

the names from the list into the kill ring in thrense order in which they appear in the list. Fareple, if the list contair]
['John", "Sally", "Fred"] , then in the initial kill ring we should represahtat John is stalking Sally who
stalking Fred who is stalking John (in that orde¥You may assume that the names are non-emptygstand that the
are no duplicates. You should throwlBegalArgumentException if the list isnull  or has a size of 0.

public void printKillRi ng()

In this method you should print the names of thepgein the kill ring, one per line, indented byotapaces, with outppt

of the form 'hame is stalkingname". For example, given the five names on the previgage, the initial output is:

Joe is stalking Sally
Sally is stalking Jim
Jim is stalking Carol
Carol is stalking Chris
Chris is stalking Joe

public void printGaveyard()

In this method you should print the names of thepfe in the graveyard, one per line, with each lirdented by tw
spaces, with output of the forrmame was killed byname". It should print the names in the opposite @ thder in
which they were killed (most recently killed firshen next more recently killed, and so on). titdd produce no outp
if the graveyard is empty. For example, from thevppus names, if Jim is killed, then Chris, theard, the output is:

Carol was killed by Sally
Chris was killed by Carol
Jim was killed by Sally

public bool ean kill R ngContains(String nane)
In this method you should retutue if the given name is in the current kill ring afatke otherwise. It should igno
case in comparing names; for example, if passsdy" , it should match a node with a name'sdlly”

publ i c bool ean graveyardContai ns(String name)
In this method you should retutrue if the given name is in the current graveyard &sk otherwise. It shoul
ignore case in comparing names; for example, @di<aRoL" , it should match a node with a name'©érol"

public bool ean i sGaneOver ()
In this method you should retutmie if the game is over (i.e., if the kill ring hassjuone person) arfdise  otherwise.

public String w nner()
In this method you should return the name of thener of the game, owll if the game is not over.

public void kill(String nane)

In this method you should record the killing of {herson with the given name, transferring the gefsam the kill ring
to the front of the graveyard. This operation stiawt change the relative order of the kill ring ( the links of who i
killing whom should stay the same other than thegewho is being killed/removed). Ignore caseamparing names

You should throw atilegalStateException if the game is over, or dhegalArgumentException if the given

S
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name is not part of the kill ring (if both of thesenditions are true, théegalStateException takes precedence).

Thekill method is the hardest one, so write it last. theejGRASP debugger amdlintin  statements liberally to
debug problems in your code. You will likely haadot of NullPointerException errors, infinite loops, etc. and will

have a very hard time tracking them down unlessayreicomfortable with debugging techniques and JSRA
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JGRASP's Debugger:

In JGRASP's debugger you can use a structure vitaveee what your list looks like by dragging offigaur fields from
the debug window outside the window. By defauét tlewer won't show you theame in each node (it'll show a "?"
mark instead). Fix this by clicking the wrenchrigcthen in the "Value Expressions" box, typenode_. name

Click OK, and you should see the names in the no¥es can also drag the Width scrollbar to seentii@es better.

[d Viewer (by name): manager [dl Presentation View Configuratic LMW (@ Viewer (by name): manager
I:I:l @ | = %’hwmth = Structure rFieIds Display ‘ D:l @ 1) e qﬁ' Width ‘:‘\_{:)\7
P . L N —
Animatinngling “Eonfigure the structure to view mapping E Structure Type fnimationgTeme
| “ | | g | | ? | | ? | Value Expressions (separate with #) |Erica | |Ruth | |Jackm |
|_nuda_.name‘ |v|
killRingFront Node Class killRingFront
<0> <1> <2> <3> |AssassinManagerSAssassinche |V| <0> <1> <2>
T ] el oo Pl i
Node Index Labels H
| OK | ‘ Apply NL‘ Reset | ‘ Cancel | ‘ Help
%

Other Constraints and Tips:
This is meant to be an exercise in linked list rpafation. As a result, you must adhere to theofaihg rules:

* You must use oukissassinNode class for your lists. You are not allowed to nfipdt.

* You may not construct any arraysrayList s, stacks, queues, sets, maps, or other datawsesitb solve this
problem; you must solve it with linked lists. Ymay not modify the list oftring s passed to your constructor.

« If there aren names in the list ofstring s passed to your constructor, you should createtlgxa new
AssassinNode objects in your constructor. As people are killgol have to move their node from the kill ring
to the graveyard by changing references, withaeatang any new node objects.

Your constructor will create the initial kill ringf nodes, and then your class may not create amg naxles for the rest of
the program. You are allowed to declare as macal leariables of typ@ssassinNode (like current  from lecture) as
you like. AssassinNode variables are not node objects and therefore donlit against the limit of nodes.

You should write some of your own testing codassassinMain  requires every method to be written in order to
compile, and it never generates any of the exceptymu have to handle, so it is not exhaustiveu ¥ay share your
testing code with others on the message boardngpas the code does not give away the detailswf g@gram solution.

A word of caution: Some students try to store tiierikg in a "circular” linked list, with the lis$ final element storing a
next reference back to the front element. But we disage you from implementing the program in this wa
strongly suggest that you follow the normal coni@nbf havingnull in thenext field of the last node. Most novices
find it difficult to work with a circular list; iis easy to end up with infinite loops or other hu@$ere is no need to use a
circular list, because you can always get backéoftont via the fields of youkssassinManager . If you feel strongly
that you want to use a circular list, you are aédvio do so, but it is likely to make the prograander to write.

Style Guidelines and Grading:
Part of your grade will come from appropriatelylimtng linked lists and nodes as described previou®kedundancy is
another major grading focus; some methods aresiamijar, and you should avoid repeated logic ashmagpossible.

You should follow good general style guidelines hsuss: making fieldgprivate and avoiding unnecessary fields;
appropriately using control structures like loopd é /else statements; properly using indentation, good égiaames
and proper types; and not having any lines of ¢odger than 100 characters.

Comment your code descriptively in your own wortlshe top of your class, each method, and on comgetions of
your code. Comments should explain each methahs\hor, parameters, return, pre/post-conditions, exceptions.
For reference, our solution is around 130 lineg/lpncluding comments but excluding thesassinNode class).
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