NMU PROGRAMMING CONTEST #7
Saturday 18 March 2006

1. A team consists of at most threemembers. Each team will have asingle computer at its disposal to develop
solutions to the assgned problems. The team may share use of the cmputer in any way it seesfit to doso. The
tean may solve the problemsindividually or colledively at its discretion. However, atean member may not
communicate—personally, eledronicdly, or otherwise—with anyone other than a judge (via runrer) or another
member of the same team during the contest.

2. Thejudgeswill be happy to answer questions of clarification during the contest and are willi ng to asgst with
technicd difficulties, but they cannot provide ay hints or information relating to how the problems sould be
solved.

3. There ae 6 problem spedficaions and 5 hoursin which to solve them. The problems need not be of equivalent
difficulty with ead other and are given in no particular order. The tean may solve the problems with the C, C++,
or Javalangueges. Theteamis not constrained to using the same language for ead problem; ead problemis lved
completely independently of the others. If aproblemis ©lved with C or C++, the tean isto generate asingefile
cdled prob*.exe, where * (defined here and used heredter) isthe digit between 1 and 6 corresponding to the
problem being solved, a DOS exeautable file compatible with Windows XP, the system on which the problems will
be judged. If aproblemis lved with Java, the team isto generate asingefile cdled prob*.jar , an exeautable
Javafile, which will also be runinthe Windows XP environment. Compilersfor C, C++, and Javawill be provided.
The Java provided will be the most recent version at the time of the imaging of the laptops for the contest, and will
be no ealier than 1.5.0_06 It should be understoodthat the problems were defined with Javain mind, and that the
official solutionswill bein Java. Thetean may use awy printed reference materials during the mntest but is

disall owed from using the Internet and from using media (such as magnetic or optica) spedficdly designed for
computer reading.

4. The exeauted program will open an existingfile, prob*.in , for reading, and will creae and open afile,
prob*.out, for writing. The program must use these files and no athers. The use of other fileswill cause the
program to fail duringjudicial testing. Any output sent to the screen will be ignored by the judges; only the output
sent to prob*.out will be evaluated. The judge will not enter information to the program via the keyboard, so any
attempt to read from the keyboard will cause the program to hang duringjudicial testing, thus disqualifying it (see
below). If Javais used to solve aproblem, it must be run as an application, rather than an applet; applets cannot
accessor modify files. Any graphica output will be ignored; any request for GUI input will be ignored, thus
disqualifying the program, as above.

5. prob*.in and prob*.out aretext files. They will be constrained to containing only the 94 visible ASCII
charaders, the space tarader (no program will be required to parse or print a<T AB> charader) and the end-of-
line charader, which varies between systems and will be denoted by <EOLN>. In the Windows/DOS environment,
<EOL N> isadually represented by two conseautive ASCII charaders. 13,10. Most programming languages
developed for the Windows environment handle this two-byte representation naturally, with no extra dfort required
on the part of the programmer; in particular, the “\n” representation for the end-of-line charader in C/C++in
Windows does indeed refer to the required two-byte sequence. (However, Java has a peadli arity: the printin
command will generate the mrred two-byte sequence, but use of “\n” will not generate the @rred sequence A
Java program that uses “\n” will fail duringjudicial testing. The sequence“\r\n” will , however, emulate an end of
line charader perfedly.) All filesare terminated with the end-of-file marker, denoted by <EOF>, which also varies
between systems. In the Windows/DOS environment, <EOF> is handled automaticdly by the operating system,
and no spedal care need be taken to ensure that it is written properly. The tean may assume that the judicial input
file will be formatted correaly—it is not necessary to chedk for syntax errors. The output file must be formatted
exactly to spedficaion. For ead valid input fil e, there will be one and only one corred output file. A program that
yields an incorredly formatted output file will be judged to be incorred, even if the bulk of the program performs
corredly. Each problem spedficaion will contain a sample input and output fil e, but this sample need not be the
same input file used for judicial testing.

6. Shortly before the beginning of the mntest, ead team will recave its laptop and a padket containing a copy of
theserules. Theteamsare encouraged to set up their laptops, and test the compiler. If there isaproblem with the



laptop, either at thistime or during the contest itself, the team should contad a runner immediately; the runrer will
send someone from the tech team to solve the problem. Just prior to the beginning of the competition, ead team
will send one representative to a designated locaion to receve their padket. All teamswill be given their pacets
simultaneously, and the 5-hour countdown will begin at that second. Within this padket will be three ©pies of the
problem spedfications, and some scratch paper. When a solution has been developed for a particular problem, the
tean will flag arunrer who will give them aflash drive on which the tean will store ather a prob*.exe or
prob*.jar file. Theteam will aso give therunner ashed of paper stating the team name and problem number. The
runrer will deliver the paper and flash drive to a judge, who will mark the time of recept. No ather files sould be
placeal on thisdrive; in particular, the source @de itself should not appea on the drive. The judge will exeaute the
submitted program against a preexisting prob*.in file. The generated prob*.out file will be mmpared against the
one and only corred output file. The team will be informed in writing (via runrer) whether it has siccesully
generated the corred output file, and in the event that the output fil e isincorred, no information beyond the fad that
it isincorred will necessarily be reveded to the team, thoughthe judge may at his’her discretion gve avague hint
(e.g. “itinfiniteloops’). Any runtime aror in the program will cause the solution to be judged incorred, even if
the @rred output fileis generated despite this. The sample solutions al run“instantly” on the official input file;
any submitted program that takes longer than 10 seconds to exeaute will be considered an incorred solution. (In
previous yeas, the programs had only 5 seaonds to run; however, the programs generated by the C/C++ compil er
have a“initialization delay” of about 5 seaonds when run on Windows XP. The new time refledsthis.) The official
input fileswill not be reveded to the teans or to any member thereof urtil after the cmpetition has terminated. The
tean will be dl owed to submit as many solutions as they like to a problem (with a penalty, seebelow).

7. All communicdion between the judges and contestants will occur viaintermediaries, known as runrers. Any
question or request must be made in writing and handed to a runrer who will deliver the messageto ajudge. The
judge's response will also beinwriting. At no time during the competiti on are the judges and contestants to
communicate faceto-face The runners may also be used to oltain paper copies of programsin progress A team
may request a flash drive to store afileto be printed; the runrer will return with the printout.

8. All attempted solutions will be achived by the judges. There will be no known error in the problems by any of
the judges prior to the competition, but if an error is discovered in either the problems or the judging during the
course of the competition or during the murse of a challenge dterward, the achived solutions will be reexamined
and the scores retabulated based on these results. Aside from this retabulation, no further remedy will be off ered.
(In particular, if ateam uses alarge part of its resources to ferret out a non-existent bugin an improperly rejeced
solution, it will not be off ered compensatory time.) However, as gated, care will be taken to prevent errors from
occurring before the competition begins, so that, we hope, this stuation will not arise.

9. Any attempt by the exeauted program to copy or damage the preexisting input file in any fashion or to demean
the integrity of the ntest in any way will result in the immediate disgualificetion of the submitting team.

10. Scoringis determined by apair of integers asfollows: The count for ead team is the number of problems
solved. Thetotal for eat tean isthe total number of minutes required to solve eat problem starting from the
beginning of the mntest. A penalty of 20 minutes is added to the total for ead ursuccessul attempted solution of a
problem, provided that a corred solution of that problem is eventually submitted. More predsely: at the beginning
of the competition, count and total are initialized to zero. Upon the evaluation of a wrred submisgon, count is
incremented by one, total isincremented by the number of minutes between the start of the contest and the
submisgon of the exeautable, and total is further incremented by 20 for ead incorred solution to the problem
submitted prior to the corred one.

11. Teamrankingisdetermined by ead team's count, with the highest count being ranked first. Ties are broken by
total, in favor of the team with the lowest total. Any subsequent ties remain urbroken. With thisin mind, itisto
the team's advantage to seek out and complete the eaier problems first, asthiswill result in asmaller total.
However, keep in mind as well that difficulty is amatter of individual perception, and that the problems are givenin
no particular order.

12. Schools may submit as many teams as they careto. Schod rankingis determined by summing the count values
and summing the total values of the three highest-ranking teams affili ated with that school. These aygregate values
are used as above to rank the participating schods. Schools that submit fewer than threeteams are thus



disadvantaged in the schoadl ranking; however, schoals that submit more than threeteams have no grossadvantage,
in that most schoals can predict which of their teamswill be the threehighest-ranking. Note that ties only occur if
both count and total areidenticd, so if there is more than one teamin third place it does not matter which is added
to the aggregate score.

13. Schoadls are not constrained to submitting a number of contestants that is divisible by three Teams must not
contain more than threemembers, but may contain fewer. Additionally, individuals unaffili ated with ateam may
attend as well and may form teams with other unaffili ated individuals from their own or other schoadls or from no
schoal. Such hybrid teams are entitled to their team ranking and to any formal adknowledgement thereof, but their
scores cannot be figured into the aygregate score for any school under any circumstance

REMINDERS

1. When a program fails, the team will be only betold that it failed; no spedfic reason will necessarily be
given. You may have made a simple carelesserror such asthose described below.

2. Failure to format the output file exactly as gedfied will cause the program to fail .
3. Failure to name the submisson, input, and output files exactly as gedfied will cause the program to fail.

4. Reading input from the keyboard or spedfying input from a Graphical User Interfacewill cause the
program to fail.

5. Screen and graphical output will be absolutely ignored.
6. You will be penalized for programsthat fail .

7. <EOLN> and <EOF> in the spedficationsrefer to the end-of-line and end-of-file markers. They do not
represent theliteral strings“<EOLN>" and “<EOF>". Similarly, each spacein the sampleinput and output
fileswill be represented by -.

INSPIRATION AND DIFFERENCES

This competition is modeled on the ACM International Programming Contest. Here ae some ways in which this
competiti on differs from the one sponsored by the ACM.

1. Thewinrer(s) of this competition do not compete in a higher competiti on foll owing this one. This buck stops
here.

2. Inthis contest, acording to the official rules, no reason will necessarily be given whatsoever for a program
failure, asthe ACM has sveral (overlapping and confusing, in my opinion) categoriesin which errorscan lie.
However, in the past, the contest judge (who is also the author of these rules) hasn't had the heat to be brutally
binary in al judgments. The judge reservesthe right to give nonspedfic information pertaining to afail ure &long
asitisdoneinafair and impartial manner.

3. All problemsin this competiti on are spedfied completely without ambiguity. Thereis one and only one crred
output file for every valid input file. The ACM competition allows for a cetain amourt of ambiguity.

4. Thereisno designation in this competiti on between official and unofficial teans. All teams are welcome to
participate. The only cavea isthat hybrid teans from multi ple schools or containing ron-students as members may
not contribute to any aggregate schoadl score.

5. All registered students are digible to compete for the schodl they attend. The ACM competition limits the
participation of graduate students.



REDIRECTING INPUT AND OUTPUT
Many participants in these competiti ons wonder how to read program input from afile axd how to write program
output to afile, rather than using standard input and output. Hereis how to doit in some langueges; if you're using a
different languege, you'll have to look it up on your own.

C:

FILE *in, *out;

i.n = fopen ("problin*,"r");
out = fopen ("problout","w");

fecant (in,..):
fprintf (out,...);

C++:

ifstreamin ("problin);
ofstream out ("probLlout");

in>> ..
out <<...

Java: (Noticethe new way to redired input provided in Java 5!!);

Scanner in = new Scanner (new File ("problin"));
PrintStream out = new PrintStream (new Fil eOutputStream ("problout™));

= in.nextLing();
out.println (...);

Java programmers dhould be sure to learn about the new Scanner class it appeasto be much easier to use than the
old BufferedRealer class(which is gill avail able).
Sample Questions

My Web Page dways has old problems and solutions from this and from other similar competitions. Ched it out:
http://euclid.nmu.edu/~apoe

Using TextPad

TextPad isthe world's easiest editor/compil er. Just foll ow these simple guidelines and you should have no trouble
submitting programsin the contest.

1. Every fileyou makeisatext file. There aeno “Projed” filesor any other nasty bloated thing you have to worry
about.



2. Usethe File menuto creae new documents, to open existing documents or to save documents. Javafiles sould
endin .java. You can save C/C++ fileswith .c, .cpp, or .cc.

3. Usethe Tools menuto compile and run C, C++, and Java. If you are using Java, compil e the Javafil e containing
the main method. The compiler will corredly compad all the generated classes (including onesin diff erent source
codefiles) into asingle exeautable Jar file.

4. Whenyou hand in asolution in C or C++, put the exeautable (.exe file) on your disc. Nothing else. Don't waste
my time with the source @de. If you are using Java, put the .jar file on your disc.

5. That'sit!!!!
Submitti ng Solutions Addendum

AlthoughNMU is broke, it recently approved the purchase of flash drives gedficdly for this contest. There will be
no more tedious burning of CD'sl When atean is realy to submit, it will signal arunner who will hand it aflash
drive. A member of the team will then plug the flash drive into a USB port, and then drag and drop the gpropriate
file (prob*.exe or prob*.jar) onto the drive. The runrer will return this drive dongwith a shed of paper
identifying the team and the problem to the judge. Note that runners themselves may or may not have technicd
expertise and may or may not be eleto asgst the team in transferring the fil e.



