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I nstructions

If you have competedn this contesin the past,you may noticethatthis years problemsaremoredifficult
thanthe problemsusedin previousyears.Thisis intentional.

Becauseheseproblemsaremoredifficult, you shouldnot expectto finishthemall. Thejudgeswill not
expectyou to submitsolutionsto all of the problems. Although you shouldtry to getasmary problems
completedas you can, your teamwill probablyachieze a higherscoreif you concentrateon completely
solvinga subsef the problemsassignedatherthansubmittingincompletesolutionsto all the problems.

We suggesthatyou readall the problemsbeforeyou begin, thenselectthe onesyou feel you aremost
ableto implement.After you finish those thenwork on the problemsthatyou arelessfamiliar with.

Scoring
The programsyour teamsubmitswill be scoredusingthefollowing rubric:

Individual Program Scoring Criteria
ltem Points
Correctnessf Program 60
CommentsandStyle 30
Efficiengy of Program 10
Total 100

Thetotal scorefor your teamwill be determinedoy addingthe scoresfor eachof the programswhich
your teamsubmits.Thesetotal scoreswill beusedto determinehefirst, secondandthird placeteams.



Problem 1

This problemis to write a simplecashregisterprogram.

Your programwill promptthe userfor a list of purchasesEachpurchasehastwo identifiers: a non-
negative numberrepresentinghe price of the purchaseanda letter representingvhetherthe purchases
taxableor not. Taxablepurchasesisetheletter’t’, while non-taxablgourchasesisetheletter’'n’. Theuser
will never entera dollar sign,andthe userwill never enterwhite spacebetweenthe price andthe type for
eachpurchase.

Your programmustallow the userto purchaseasmary itemsasthe userwantsto. The userendsthe
input by enteringa purchasedtaxableor non-taxablewith a price of 0 dollars. At this point, you program
computeghetotal dueby chaging a6 percentsalestax onthetaxablesub-totalandaddingthe non-taxable
sub-totatto this.

Your programshouldoutputthe total of both the taxableand non-taxableparts,the salestax due,and
thetotal due. Thefollowing shavs how atypical programsessionooks:

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: Ot

programoutputs: Taxable total: $ 16.05
programoutputs: Sal es tax: $ 0.96
programoutputs: Non-taxable total: $ 2.00
programoutputs: Grand Total: $ 19.01



Problem 2

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

Peoplein Silverlandlike squaresThey have squarehousessquarecars,andsquarecoins.Not only are
the coinssquardan shapethe coinshave the valuesof perfectsquares.

Coinsaremintedwith valuesof all squarenumberaupto 81 (= 92), i.e., 1-creditcoins,4-creditcoins,9-
creditcoins,16-credit-coins 25-credit coins,36-creditcoins,49-creditcoins,64-creditcoins,and81-credit
coins. Becauseof the valuesof thesecoins, thereis often morethanoneway to pay a certainnumberof
creditswith coins. Notethata certainsetof coinsshouldonly be countedonce,independensf the sequnce
thecoinsareusedin.

For example therearefive distinctcombinationf coinsto pay 12 credits:

e twelve 1-creditcoins,

¢ one4-creditcoinandeight1-creditcoins,

e two 4-creditcoinsandfour 1-creditcoins,

e oneY-creditcoinandthreel-creditcoins,

e three4-creditcoins

Thefollowing would not be anotherdistinctsequence:

e al-creditcoint,two 4-creditcoinsandthenthreel-creditcoins,

Write a programto countthe numberof waysto pay a certainamountwith Silverlandcoins.

Your programshouldinput from the usera creditamount,which mustbe positive andlessthan 300.
You shouldverify thattheinput doesmatchtheserequirementsyYour programshouldoutputthe numberof
waysto paytheamountinputin Silverlandcoins.



Problem 3

For this programa "date” is representedby threeintegers,the month,day, andyearof the date. Thusthe
dateFebruary 14, 1999 is representedly 2 14 1999 .

Write aprogramwhichinputstwo suchdatesrom thekeyboardandoutputsthenumberof daysbetween
thetwo datesto theuser The userwill alwaysenterthe datessothatthefirst dateenteredoccursbeforeor
ontheseconddateentered.

The numberof days”between”the datesincludesthe seconddatebut not the first date;the following
examplesof programinput shouldillustratethis:

Programrun 1
programoutputs: | nput the First Date:

userinputs: 1 1 2000
programoutputs: | nput the Second Date:
userinputs: 1 1 2000

programoutputs: There are no days between those dates.

Program run 2
programoutputs: | nput the First Date:

userinputs: 15 1999
programoutputs: | nput the Second Dat e:
userinputs: 1 7 1999

programoutputs: There are 2 days between those dates.

Program run 3
programoutputs: | nput the First Date:

userinputs: 2 28 2000
programoutputs: | nput the Second Date:
userinputs: 3 1 2000

programoutputs: There are 2 days between those dates.

Program run 4
programoutputs: | nput the First Date:

userinputs: 2 28 1900
programoutputs: | nput the Second Date:
userinputs: 3 1 1900

programoutputs: There is 1 day between those dates.

(Continuedon next page)



(Problem1, continued)
Your programmust correctly handleleapyears. A yearif aleapyearif eitherof the following two
conditionsis true:

1. Theyearis divisible by 4 but not by 100; i.e the remaindempondividing theyearby 4 is 0, but the
remaindemupondividing theyearby 100 is not0

2. Theyearis divisible by 400, i.e. theremaindeupondividing theyearby 400 is 0.
Thefollowing examplesillustratetherulesfor leapyears:

1. 1999 is notaleapyear becausdt is notdivisible by 4 or 400.

2. 1996 is aleapyearbecausdt is divisible by 4 but notby 100.

3. 1900 is notaleapyearbecausd is divisible by 4 andby 100.

4. 2000 is aleapyearbecausét is divisible by 400.



Problem 4

Thepriceof asinglestockcanvary greatlyfrom dayto day Your programshouldinputthe price of a stock
for several consecutie days,thenoutputthe bestday to buy andsell the stockin orderto make the most

profit.

Note that the programcannotmerelyfind the day with the highestprice andthe day with the lowest
price; the saleof the stock must comeafter the purchaseof the stock, not before. You programshould
outputthe day of the buy, the buying price,theday of the sale the selling price,andthe profit from the sale.

Your programmustallow the userto enterasmary daysworth of dataasthe userwantsto.

Hereis anexampleof the programinputandoutput:

programoutputs:
programoutputs:

userinputs:
userinputs:
userinputs:
userinputs:
userinputs:
userinputs:
userinputs;

programoutputs:
programoutputs:
programoutputs:

Pl ease enter the price for each day.
End your input with a O.
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2
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You should buy on day 2 at a price of 2
You should sell on day 5 at a price of 7
You will earn 5 dollars for this sale



