1931 ACY Na+ional Scholas*ic Programming Cor¢es+ 1
Checkarbhoard Feagions %X

Coasider a 10x10 checkerhoard, =2achk square of which is colored
either black or white, A region of +he checkertoard is any
collectior of contiguous squar2s. (Two squares are 10* considsreq
cortigudus if +hey share a corner but do no+* share an edg=,) A
reyion is 2 hole if all i*s =zqnares are white and if every edge not
*o*ally within *h2 region is =2ither on the checkerbracd boundary or
is saar=21 by a black square. For example, +he chackarhcard below
cortains 8 holes.
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Yo1 are +o0o +write a program *tha* finds the number of holes in
such 2 checkarboard and prints *he number of white sgynares ia each
hole, Fer *he figure above, your program should prirt *hat *hers
Az 8 hales, confaining 3, 1, 1, 2. 6, 7, 8, and 29 sSqguares. {(Th=
holes may be printed ir any order, rot necessarily ir asceniing

order by number of scuares.)

The input corsists of ten cards, representirg +the 1st, 2nd,
3rd, ..., 10tk row of sguares of the checkerboard. BPBach cacd
contains tap 1*s and O's in eolumns 1=-10, Peor a givan tTow, column
i rzpressrts th2 color of +*+he squar2 in ¢he i-%h column of +he
chackzrboard. Rlack is represanted by 1, whki*e by 0. The ippu+t ig
read from unit 5, and your pripr%er is unit 6. You nay assum2 *hkers
22 N0 Scrans dinp (thie Aapat
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B

Manufacturer's Rreak-Ever Analysis

This problem is +o calcula*e *he tbreak-even Juartity for a
givan oprecduct *c be manufac*ured. The hreak-even Juartity ig tha+
poir+ 3¢+ whizh *h2 to*al coe+ is egual to *otal revenuyss., Thus, *hs
breakevar pecint identifies *+he minimum quan+ity of a preduct fthat

must b2 sold %o make *he firm's revenue equal *o *he *o0+*al cos% nt
preduzizg *ka+ prodnct.

Th2 *o5+a3]l ravanue (P) is =2gqnal to *hLe sales orize rer uni (™)
times *he guantity to te produced (Q). The *o5+al cys+ (C) is equal
to *h=2 fix2d operating cost (F) plus “he variable cos=« rer uni* (V)
*imes the quanti*y +o be precduced (0) «

Th2 bPkreak-evar point is found wher +o*tal reverue (P) equals or
excesds total eost (C), The profi+t or loss per Hnis (Y can be
caleulat=2? by subtrac*ing the total cost (C) divided bv the quantity
=2 be prodnced, from the sales price per uni+ (9.

For *his problem, you are given the fixed opara*ina cos* (%),
the variable cos* oer urit (V), +he sales price per uni+ ®), ani
“he rTange (N) of units to bo considered (i.e,, *he rarge of 1 to N
units i1re +c be produced). You are *o crea*e a *abla indica*ing the
total cos*, <otal revenue, total profi* (or loss} and EricEis (or
lo=ss) oer unit Zfor the range indicated. Divide *a1e range into 25
2qual steps for *this aralysis. 7T€ N is ne* divisible bv 25, use
st=ps taa* are ths irtegers closest £o (k*N) /25 for k=02 et s 2l5,

Y

Tha Irnpnf comas fren arit 5, ir ehe focllowing format.

Produc+* name 2041

Fixed opera*ina costs (F) F10.2
Vacriable cost per unit (V) FS.2

Sales price par unit (D) FS5.2

Pange (N) of uni+s *+o consider T4

Cutpu* *o be printed orn uni* 6 is A table with +ha prodnct nam=
at top ard appropria*e headings for TOTAL COST, TOTAL REVENUE, TOTAL
PRRRET T (OB  LOSS), PRIGE-TT {2R LOSS) PERS UNLET. The *atle is +o
contain 25 rows, correcpording *o0 *ha2 25 incramen*s of +he range
Print a3 s*ar (*) nex* to *he row *that is closest ¢35 *+te hreak-even
point, Tf *wo rows are eauidis*an* from (meaning wi*hin one-hal¥f
cant* of) *he break-oven point, prin+t a star naext *o ho+t.
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Tnterpreter C

- - 0. W

Ta2 f£51lowing is a BNF dascrip*ion of a very simple prcaramming
larquage.

<digis>
SVAIED xe
<oper> 3
<numbery 1:= <digik> | <digit> <digis>

Fasede I e g e
5

] 3
D |
<constituen*> = <number> | <var>

{exrvressior>
{3%tatzman+*> :

ccrnstitnen+d> | <constituernt> <oper> <cons*ituen+>
ar> = <2xpression> | STCP

ots *hat thz followirng are valid s+a%ements (with *he cbvicus
23ninas) ir +he larguage

whils ¢he fcllowing are not valid sta*ements in *he langunage

K=31 (K is nct a valii variable)

R=952 (nrumber must ke nn more +han two digirs)
C==-2A (unary mirus not defined)

D=A+B*C (onlvy one opesra*osr allowed)

A = P + T (no spaces allow=d)

Y29 arie %o write amp  interpreter for this lapawage. The
interpra*er shoull accept valid s+tatemerts, down *+hrough <+ha Firss+
STOP statement. 4dhen the STOP s encoupntered, i* shonld prin* each
variabl> assignzd a3 value, as well as i*s curren+ valus=.

For example, given the following statements,

=5
D=6%R
C=D+60
STa9
th2 projyram should print

o M >
nwon
(o)
[@}0)]

39

You ar= nc*t to execu+te a s*ta*ement 1f i* reguiras +he values of
a variable +hat has not ye* been assigned a valuaz. Your progranm
will b2 given ornly valid s+a*2ments in ~his 1languaqge You mav

assume thi* a STOP statement is presen+ in the inpnt. You mav also
assune trat +hre magnitude of =2ach variahle in *ha i-te:pre atien. - ig
no% mors *han niags digits, ard can be contaired in a sinagle in*eger
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An auto manufacturer ic conductipg a mileage experiman+ in
which 3 rnumher >f wvehiclas are *o be drivan in normal us2. Fach
dziver 4ill be assiared a car anrd will record information abeu+*
gaselins conrsumption, operating conditions, ea*tec, Tn par-iecnlar,
2ach “im2 *h2 drivar buys gasolire, +he driver racoris +he oiometar
reading, %be nupber ©of gallons purchased, whether o~ neot *he *ank
was £i1l2d, and *h> ourchase price. You are *o writs a Tccgzam 9o
tabula*2 agasoline <consumption information €for all cars A~f *he
experiman+,

53s Mileage

Tnou* +5 +tha program is from cards cead from uni* €. The inpu*
is as follows.

)
[0}
Lp ]
=3
0
ot -1

cols. 4-6 car rumber (in*eger tetween 0 and 999, inclusivsa)

cols, B=13 odcmeter re2ading wher gasoline purchased (implied
decimal poin* batweer ccls. 12 2aad 13)

cols. 15-17 gallons purchasad (implied dacimal pcir* Dbe*ween
-epls. 16 and 17)

Sols. 19=22 ecost 1irn dollars (implied decimal roint b°+ween
columrs 20 and 21)

cel. 24 'P' if +tank was filled: ' ' otherwise
Ths inpa* con*tains ore cr mors cards of +his forma+. Cards ara
grouped in packets; each pack=st cortairs ¢he desczip*ion of one car
rumbar, 2and =zach car is dAsscrib=d in only ons packaz. Within 13
packet cards are ir ascerdirg order by cdometer readirg.  Tnput Sis
termirated by a card contairira a negative car nunbar, You mavy
assune +ha+ ths iapu* is ip the €orma* specified and it centains nn
errors. The first card will give only ar ini+ial oiometer reading
and th2 irdicatisw 'F', desno*ing tha* tho tank was £nll a*t +that
pcint. Ycu may further assume +hat no odometer resets *o0 zero
during *he experimsnt,
Dutpu* for 23ach car in th2 exparimen* should be as follows.
CA2 NUMBFP xxX
GALLONS

ODIMETEPR PORCHASED FXLL @p? COST MPG

LXK K. Y =S TNTE TAL

XX XXX, X XX, X 2727 XX XX XXX

q oo etcl
XX XX Xiw X XX. X ZZZ XX XX b5 (39,4
XX XXX. X XXX. X XXXX.XX X« (ETOUARD

whar2 «x's indicate positions of digits and zz2z rapresents 'YES! ar
! You may assume that *the number of digits spezifisd 4in each
above fields is suffician%, No+e *tha* *he MPG column should
nt mil=age between fill up's, and shculd be orin+ted cnly whan
Jure can he calculated. The FTNAL lins cor*ains +the nuamher
s drcivea, the mumber of gallons of gasoline purchas=3, +he
total cost cf the gasolire, and *the miles per gallan cemputed.  £ram
1tial ‘odomater <o *he most racent £ill ugp. Soacirg of vou=
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Team S+tandinacs

You will be given 30 records on inpn* uni® 5, Tha first 20 ara
in the f2)llowing fornat,

cols., 1-12 +eam-A rame, alphanumeric (left jus*ifial)
cols. 13-14 %eam-A score, integer (right justifiad)
cols. 15-20 hlanks, iarcred

cols., 21-32 +2am-B rame, alphanumeric (lef+ jus t:f
cols, 33-34 *cam-B score, integer (righ* Justifisd
epls, 35-80 blarks, ignecred

ied)
)

The n2x* 10 records Lkave the following format,

cols. 1-12 t+eam name, alphanumeric (lef+ Jjus+ified)
cols. 13-20 blarks, igrnered
cols. 21-32 tearm name, alphanumeric (lef+ justified)

Thes first 297 records cons+ti*ute +he records of 20 or €awer +eams in
20 diffsren* gam2s, cne game per record. For exampls, a record with
contants

FLORIDA 17 AIJRUPN 14

would indica*e that FLCPIDA defeated AUFURN by a score of 17 to 14
Th2 winaing *eam will nct nec2ssarily he listed first., There are no
ti2s, and no team plays *he same team more than once.

Th: last 10 records corras pond to gueries aboat +he "fac*g"
presentad 3in +*+he firet 20 records. Fach record will cortain “wo
t23am rames, You are +o datermine whether

(2) one *eam has d=fea*ted the o*her,

(by on= *eam has 3a3feated the 2*ther indirectly, meaning *ha+ i+ has
12€23+2d a +¢=2am tha* has d=fea+ed the other, or that i+ has
def2a+2d a *eam *ha* has dafeated a team tha*t has dafea*ed +*he
othar, =tc,

{c) =2ach team has defeated *+he other irdirectly, or

(4 n=ither team has defeated +he cther ei*har directly or
indiTcecEly.

In “t=s2 four cases, you are *o print a line on unit € for each
inpus Juery, as apprepriats, recsembling one of the following
formats,

(a) tejp-A D3IFTAT®D team-B

{b) t23m-A DEFEATED *eam-B INDIRECTLY

(< teap=A AND *cam=R HAVE DERSARMED FACH OTHER TENDERIECTLY
(d) “23am=-A AND *eam—B ARF NROT COMPARABLE
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FAdi+*ing Mumbers '

Tha purpose 5f this problam is «o edit an integer rurher  using

a "mask" *o produce cutput ir a forma* wi+h commas, a decimal poin*,

sz, esyli*ahle for brinting, Wsits a proarapr *o z=ad a2 ccllectian of

z#cocls ip ke *following format:

colis, = =110 intager rumber, cigh® Justified; ary leading
nonsignificant colnmns may be either spaces cor =zaros.
You 1may assume the value is small enough +o fi*+ in+tn 2
sirgle INTEGER variable,

cols. 11=25 mask (=2nding with a space)

cals. 235=80 spaces (ignored)

Thz mask will be lef* Justifi=23 in the field and will conesist of +ha

Chafactarsy YZ vV, tgr 1 v b and Y., Gharacters in  the mask aro

procz2ss2d from l=ft +¢o0 right agains< *the Aigits. PRach 2 ¢r 9 in +ha

mask applies to ors digift ir *ho input ir*eger; the aumter of digits
proc2ss2d 3in *he integer 1is equal to the total number ¢f Z and 3
charagtare in tha wack, If th> mask has n Z dné 9 characters, +hen
the rightmest Bn digits ©of *“be irteger rumber ars sdi*ad. Ths
followina rules govern rrocessing.

s 7 charaeteczs are te¢ bo Faplacad with either a 1digit fram *ts
integar pumbss (if the digit 15 not a leading Zaro or spaca) or
with a space (if tke digit is a leading zoro Br space) .

"

will be. raplaced sith a digi* from *be integer
n 1f the digi* wonld ordinaczily bs corsidered 1a
2ro. All zeros in the integer number prccessed af-er
er ir thes mask are conrsidered +o be non-leading

2. 3 characte
runrber, 2ave
l2ading =z
13 3 charact
z2aros.,

3. Tha v.' —and '.' characetsrs are ¢ be Foplaced wi*h a svaca 3
only leading zeros have b=22n processed; otherwisa, +hey sl
apoear in *he ou*pu* ir *th=s positicr they apbpear in +he mask.

£
it

Qs
~

4. Th=a '-' =sign, 1f presant, must appear at *he ond of the mas
an] should bs replaced wi*h a space if *he numbar 3is rposi*ive
prtherwise 1t shewuwld appear in *he position it appears ip =
mask,

D

o
D =

}4-

Fach card in *he deck should be read ard process=2d as Aascribheid
abcve. Fach edi*ted field should be printed irn a +%able similar *o
al+*hough the spacing of.individual i*ers mav differ
slightly. The inpu* ccres from uni®t 5: *he output gdoss *e uni+ R,
A totally blank inou*t card marks “he epd of +he inpux data.
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Number Mask Edited Value
0234557 72Z2,279.99 2,385.67
-1234557 Z,999.339- 1,234,567~
123 27,299,986 21,23
1234557 Z,999,93¢- 1,234,567

1234557 7,399 4,567



