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PRACTI CE PROBLEMs FOR BOSPRE 2019

These DO NOT COUNT and DO NOT APPEAR ON THE SCOREBQOARD.

You may get hel p on any aspect of these problens during
the contest, including algorithmdesign and code, from
the host site staff, as long as they have tinme for you.

practicel/ encrypt
Child s cipher.
Boston Prelimnary 2000.
Aut hor: Tomas Roki ck

practicel/asciiart
A picture is worth a thousand noves.
Boston Prelimnary 2015
Aut hor: Bob Walton with help fromthe
Easi er Problens Conmittee

practice/rel ativenei ghbor
|"mcloser than he is.
Boston Prelimnary 2011
Aut hor: Bob Wl ton
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The Child's Ci pher

As a child, I would often encrypt ny journal using a
simpl e substitution cipher. |In this cipher, vowels
(a,e,i,o,u,y) would be replaced with the next vowel, and
consonants woul d be replaced with the next consonant.
This way, words still |ooked nore or less |ike words.
For instance, the word

cat
was encrypted as

dev

The vowel y is replaced with the vowel a, and the con-
sonant z is replaced with the consonant b.

The encryption and decryption is sinple enough to be
done in your head as you wite.

But as | age, | find this nore difficult, so | am asking
you to wite a computer programthat automates the
process.

Input will be a sequence of text lines. CQutput should
be the encrypted text lines. All case, punctuation
nunbers, spaces, blank lines, and anything else in the
input file that is not a letter should be preserved.

Sanpl e | nput

* Lanmbs born on days near Easter are lion friends.
<END>
He is cold, he is bold, he is not very old.

The last |ine was bl ank.
Arose is a nose with no toes.

Sanpl e Qut put

* Menct cusp up feat pies letvis esi nobup gsoipft.
<I PF>
Ji ot dunf, ji ot cunf, ji ot puv w sa unf

Vji nmetv nopi xet cnepl.
E suti ot e puti xovj pu vuit.

File: encrypt . txt
Aut hor : Tomas Roki cki <roki cki @s. st anford. edu>
Dat e: Wed Cct 16 03:29:52 EDT 2019

The aut hors have placed this file in the public domain
they make no warranty and accept no liability for this
file.
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ASCI I Art

ASCI| art consists of a drawing nade in an ASCH| text
file, such as

You are to wite a programthat creates ASCI| art from
an input command |i ne.

For each of several test cases, a |line containing just
the test case nane, followed by a single conmmand |ine
fromwhich the art is to be created.

Assume your printer has a head that begins at the bottom
left of a blank page of ASCI|I characters and can print a
single ASCI|I character or nove one position. Then each
conmand |ine character is interpreted as foll ows:

n nove up (North) one square

e nove right (East) one square
S nove down (South) one square
w nove | eft (West) one square
any print the character

ot her

character

For exanple, the command line ‘nn*es+ is interpreted as
nove up, nove up, print ‘*’, nove right, nove down,
print ‘+

The page is 40 rows (lines) and 56 colums. There are
two special cases. A request to nove off the page is
turned into a no-operation. A request to overwite a
character previously witten in a page location is
honored as if the previous character was never written.

Thus a conmand |ine that begins with ‘ AwsB' has the sane
effect as a command |ine that begins with just ‘B
because the printer starts at the lower left so ‘w and
‘s’ become no-operations and ‘B overwites ‘A.

The conmmand |ine may not be | onger than 100, 000 char ac-
ters. |Input ends with an end of file.

For each test case, first an exact copy of the test case
nane |ine, and then the page with the draw ng produced
by the input command |i ne.

However, blank lines at the TOP of the page MJUST be
omtted fromthe output.
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Sanpl e | nput

-- SAMPLE 1 --

Aws*n| n| n*e- e-e- e-e-e*s| s| s*w W w W w

-- SAWPLE 2 -

nnnn*ne/ ne/ ne*se\ se\ se*sw sw sw* nw\ nwh nweeXeeXsw_
-- SAWPLE 3 -

[ see sanple.in]

-- SAMPLE 4 -

[ see sanple.in]

Sanpl e Qut put

/\

* *

-- SAWPLE 4 -
[see sanple.test: just ‘*' at 4 corners wth many
attenpts to nove off the page and with overwiting.]

Fil e: asciiart.txt
Aut hor : Bob Wl ton <wal t on@eas. harvard. edu>
Dat e: Sun Cct 11 01:27:20 EDT 2015

The aut hors have placed this file in the public domain
they make no warranty and accept no liability for this
file.
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Rel ati ve Nei ghbor Graphs

G ven a set of points in a plane, the associated rel -
ative nei ghbor graph has an edge between two points P1
and P2 if and only if there is NO point P3 such that

d(P3,P1l) < d(P1,P2) and d(P3,P2) < d(P1, P2)
where d(Px,Py) is the distance between Px and Py.

You have been asked to conpute the relative nei ghbor
graph of a set of points.

For each test case, first a line containing just the
test case nane, and then one |ine containing just

N
the nunber of points. Then N |Iines each containing
XY

whi ch describes the point (X Y). The points are given
identifiers 1, 2, ..., Nin the order that their coor-
dinate |ines appear in the input. Coordinates are al

i ntegers.

3 <= N <= 100
-1,000,000 <= X, Y <= +1, 000, 000

The test case name contains at nobst 80 characters.
I nput ends with an end of file.

For each test case, first a line that is an exact copy
of the test case nanme input line. Then one line for
each edge in the rel ative neighbor graph, this |line
havi ng the format

i

to specify that there is an edge frompoint i to point
j. Here 1 <=1i,j <= N

Thi s output MJST BE SORTED so that i < j and the edges
are in order of increasing i, and for equal i, in the
order of increasing j.

The test case output is ended with a line containing
just “*',
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Sanpl e | nput

-- SAMPLE 1 --
4
-1000 0
+2000 0
0 +2000
-700 1400
-- SAMPLE 2 --
5
-1000 -1000
+1000 -1000
+1000 +1000
-1000 +1000
-700 0
-- SAMPLE 3 --
5
-1000 -1000
+1000 -1000
+1000 +1000
-1000 +1000
-1300 0

Sanpl e Qut put

SAMPLE 1 --

*WN
ENJAVIEN

SAMPLE 2 - -

AR WN !
oo oo

SAMPLE 3 --

AR WN R R
GAWAN

File: rel ati venei ghbor . t xt

Aut hor : Bob Wl ton <wal t on@eas. harvard. edu>
Upgraded by Bob Walton in 2017

Dat e: Sat Oct 7 10:48:45 EDT 2017

Oiginal: Sun Cct 2 03:59:50 EDT 2011

The aut hors have placed this file in the public donain;
they make no warranty and accept no liability for this
file.
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