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Instructions

If you have competedin this contestin thepast,you maynoticethatthis year’s problemsaremoredifficult
thantheproblemsusedin previousyears.This is intentional.

Becausetheseproblemsaremoredifficult, youshouldnotexpectto finishthemall. Thejudgeswill not
expectyou to submitsolutionsto all of the problems.Although you shouldtry to get asmany problems
completedasyou can,your teamwill probablyachieve a higherscoreif you concentrateon completely
solvinga subsetof theproblemsassignedratherthansubmittingincompletesolutionsto all theproblems.

We suggestthatyou readall theproblemsbeforeyou begin, thenselecttheonesyou feel you aremost
ableto implement.After youfinish those,thenwork on theproblemsthatyouarelessfamiliarwith.

Scoring

Theprogramsyour teamsubmitswill bescoredusingthefollowing rubric:

Individual Program Scoring Criteria
Item Points
Correctnessof Program 60
CommentsandStyle 30
Efficiency of Program 10
Total 100

Thetotal scorefor your teamwill bedeterminedby addingthescoresfor eachof theprogramswhich
your teamsubmits.Thesetotal scoreswill beusedto determinethefirst, second,andthird placeteams.
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Problem 1

Thisproblemis to write a simplecashregisterprogram.
Your programwill prompt the userfor a list of purchases.Eachpurchasehastwo identifiers: a non-

negative numberrepresentingthe price of the purchase,anda letter representingwhetherthe purchaseis
taxableor not. Taxablepurchasesusetheletter ’ t’, while non-taxablepurchasesusetheletter ’n’. Theuser
will never entera dollar sign,andtheuserwill never enterwhite spacebetweenthepriceandthe type for
eachpurchase.

Your programmustallow theuserto purchaseasmany itemsastheuserwantsto. Theuserendsthe
input by enteringa purchase(taxableor non-taxable)with a priceof

�
dollars. At this point, you program

computesthetotaldueby charging a � percentsalestaxon thetaxablesub-totalandaddingthenon-taxable
sub-totalto this.

Your programshouldoutputthe total of both the taxableandnon-taxableparts,thesalestax due,and
thetotaldue.Thefollowing shows how a typicalprogramsessionlooks:

programoutputs: Enter a purchase followed by its type:
userinputs: 10.40t
programoutputs: Enter a purchase followed by its type:
userinputs: 2.00n
programoutputs: Enter a purchase followed by its type:
userinputs: 1.15t
programoutputs: Enter a purchase followed by its type:
userinputs: 4.50t
programoutputs: Enter a purchase followed by its type.
userinputs: 0t
programoutputs: Taxable total: $ 16.05
programoutputs: Sales tax: $ 0.96
programoutputs: Non-taxable total: $ 2.00
programoutputs: Grand Total: $ 19.01
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Problem 2

Derived from ProblemB, ACM International Collegiate ProgrammingContest, Asia Regional Contest,
Kyoto,1999-12-04

Peoplein Silverlandlike squares.They have squarehouses,squarecars,andsquarecoins.Not only are
thecoinssquarein shape,thecoinshave thevaluesof perfectsquares.

Coinsaremintedwith valuesof all squarenumbersupto ��� ( ���	� ), i.e., � -creditcoins,
 -creditcoins, � -
creditcoins, ��� -credit-coins,��
 -creditcoins, ��� -creditcoins, 
�� -creditcoins, ��
 -creditcoins,and ��� -credit
coins. Becauseof the valuesof thesecoins,thereis often morethanoneway to pay a certainnumberof
creditswith coins.Notethatacertainsetof coinsshouldonly becountedonce,independentof thesequnce
thecoinsareusedin.

For example,therearefivedistinctcombinationsof coinsto pay12 credits:

� twelve � -creditcoins,

� one 
 -creditcoinandeight � -creditcoins,

� two 
 -creditcoinsandfour � -creditcoins,

� one � -creditcoinandthree � -creditcoins,

� three
 -creditcoins

Thefollowing wouldnotbeanotherdistinctsequence:

� a � -creditcoint, two 
 -creditcoinsandthenthree � -creditcoins,

Write aprogramto countthenumberof waysto payacertainamountwith Silverlandcoins.
Your programshouldinput from the usera credit amount,which mustbe positive andlessthan � ��� .

Youshouldverify thattheinputdoesmatchtheserequirements.Yourprogramshouldoutputthenumberof
waysto paytheamountinput in Silverlandcoins.
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Problem 3

For this programa ”date” is representedby threeintegers,themonth,day, andyearof thedate. Thusthe
dateFebruary 14, 1999 is representedby 2 14 1999 .

Write aprogramwhichinputstwo suchdatesfrom thekeyboardandoutputsthenumberof daysbetween
thetwo datesto theuser. Theuserwill alwaysenterthedatessothat thefirst dateenteredoccursbeforeor
on theseconddateentered.

Thenumberof days”between”thedatesincludestheseconddatebut not thefirst date;the following
examplesof programinput shouldillustratethis:

Program run 1
programoutputs: Input the First Date:
userinputs: 1 1 2000
programoutputs: Input the Second Date:
userinputs: 1 1 2000
programoutputs: There are no days between those dates.

Program run 2
programoutputs: Input the First Date:
userinputs: 1 5 1999
programoutputs: Input the Second Date:
userinputs: 1 7 1999
programoutputs: There are 2 days between those dates.

Program run 3
programoutputs: Input the First Date:
userinputs: 2 28 2000
programoutputs: Input the Second Date:
userinputs: 3 1 2000
programoutputs: There are 2 days between those dates.

Program run 4
programoutputs: Input the First Date:
userinputs: 2 28 1900
programoutputs: Input the Second Date:
userinputs: 3 1 1900
programoutputs: There is 1 day between those dates.

(Continuedon next page)

5



(Problem1, continued)
Your programmustcorrectlyhandleleapyears. A year if a leapyear if eitherof the following two

conditionsis true:

1. Theyearis divisible by 
 but not by � ��� ; i.e the remainderupondividing theyearby 
 is
�
, but the

remainderupondividing theyearby � ��� is not
�

2. Theyearis divisible by 
 ��� , i.e. theremainderupondividing theyearby 
 ��� is
�
.

Thefollowing examplesillustratetherulesfor leapyears:

1. ������� is nota leapyear, becauseit is notdivisibleby 
 or 
 ��� .

2. ������� is a leapyearbecauseit is divisibleby 
 but notby � ��� .

3. ��� ��� is nota leapyearbecauseit is divisibleby 
 andby � ��� .

4. � ����� is a leapyearbecauseit is divisibleby 
 ��� .
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Problem 4

Thepriceof asinglestockcanvarygreatlyfrom dayto day. Yourprogramshouldinput thepriceof astock
for several consecutive days,thenoutputthebestday to buy andsell thestockin orderto make themost
profit.

Note that the programcannotmerelyfind the day with the highestprice andthe day with the lowest
price; the saleof the stock mustcomeafter the purchaseof the stock,not before. You programshould
outputthedayof thebuy, thebuying price,thedayof thesale,thesellingprice,andtheprofit from thesale.

Yourprogrammustallow theuserto enterasmany daysworthof dataastheuserwantsto.
Hereis anexampleof theprograminputandoutput:

programoutputs: Please enter the price for each day.
programoutputs: End your input with a 0.
userinputs: 10
userinputs: 2
userinputs: 5
userinputs: 3
userinputs: 7
userinputs: 4
userinputs; 0
programoutputs: You should buy on day 2 at a price of 2
programoutputs: You should sell on day 5 at a price of 7
programoutputs: You will earn 5 dollars for this sale
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