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A. Text Encryption

To keep privacy of messages and prevent the aliens from reading them, we may use various
encryption algorithms. These algorithms encode a message into the so-called ciphertext that
is difficult (or impossible) to decode for anyone else than the intended recipient.
Transposition ciphers are a type of encryption that do not change the letters of the message
but only change their order (“shuffle” the letters). Of course, the shuffling must be reversible
to allow later decryption.

In this problem, we will consider a simple transposition cipher which shuffles the letters in
such a way that the decryption algorithm always takes every n-th letter. More specifically:
when decrypting, the first letter of the ciphertext is taken first, then the next n - 1 letters are
(repeatedly) skipped and the next letter taken, and so on until we reach the end of the
ciphertext. After that, we repeat the procedure starting with the second letter of the
ciphertext, and so on until all letters are used.

Your task is to implement the encryption algorithm for this cipher. For a given message,
produce the encrypted text (ciphertext). To make the cipher a little bit stronger, you should
convert all letters to uppercase and leave out all spaces between words.

Input Specification

The input contains several messages. Each message is described by two lines. The first line
contains one integer number N (1 £ N < 1000). The second line contains the message. The
message will be at most 10 000 characters long, it will only contain letters and spaces, and
there will be at least one letter in each message. The last message is followed by a line
containing zero.

Output Specification

For each message, output the ciphertext that, after using the described decryption
algorithm, will result in the original message (with all spaces removed and all letters in
uppercase).

Sample Input

éTU Open Programming Contest

'T'his is a secret message that noone should ever see Lets encrypt it
t1e5xt too short

0

Output for Sample Input

CMTMUIONPGECNOPNRTOEGSRTA
TESNUECHCAOLERIRGODLYSEENEEPITTEVTTSMHSESIAEAHRETSSTOSN
TEXTTOOSHORT
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B. Flip It!

Assume you have a set of cards laid out in an n by m grid. The cards are numbered and some are face
up and others are face down. We can collapse the grid into a single pile by using a series of flips, each
of which is one of the four following types:

e Top Flip : Here the cards in the top row are flipped over onto the corresponding cards on the
row beneath them. Note that if a card is face up in the top row, it becomes face down after
the flip, and vice versa. If the top row contains one or more piles of cards, each entire pile is
flipped over like a stack of pancakes as it is moved to the lower row.

e Bottom Flip : Same as the Top Flip, but now the bottom row is flipped onto the next-to
bottom row.

e Left Flip : Flip the cards in the left-most column onto the next-to-leftmost column.

e Right Flip : Flip the cards in the rightmost column onto the next-to-rightmost column.

After a series of n + m - 2 flips, the cards will be in a single pile, some cards face up and some face
down. Your job is to determine the order of the face up cards in this final pile.

Input

Each test case will start with a line containing two positive integers n and m indicating the number of
rows and columns in the grid. After this will come n rows of m integers indicating each card’s number
and its orientation. (The first row is the top row and the first value in each row is the leftmost card.)
If a value is a positive integer k that means card k is at the location face up; if a value is a negative
integer-k that means card k is at the location face down. (k will never be zero.) After these n rows
there will be one more line containing n +m- 2 characters indicating the order of flips to apply to the
grid. Each character will be either T, B, L or R corresponding to a top, bottom, left or right flip. All flip
sequences will be legal, i.e., you won’t be asked to do more than n — 1 top and bottom flips or m — 1
left and right flips. The maximum value for n and m is 20. A line containing two zeros will terminate
input.

Output

For each test case, output the case number followed by a list of the numbers of all of the face up
cards in the final deck, starting from the bottom of the deck. Follow the format used in the examples.

Sample Input Sample Output

23 Case 1: 86
4-17 -8 Case 2:
623-5 Case 3: 3
LRB
11
-3

11
3

00




Codua 1635, yan. MonmeBugeo 21
mena.: 5581 37,5521 35, ¢darkec:957 1930

l" HOB BbATAPCKW VHUBEPCUTET

DenaptameHT UHPOpmaTUKa

LLikona ,,CbcTesateniHo nporpammpaHe”
CbCTE3AHME, 13 anpun 2013 r.

C. Numbersrebmun

Anna and Bob are starting up a new high-tech company. Of course, one of their key
considerations is choosing a good name for the company. Palindromes are cool. (A
palindrome is a word that is the same when reversed, like the names of our two
entrepreneurs.) They would really the name of their company to be a palindrome.
Unfortunately, they cannot think of a nifty company name that is also a palindrome.

Maybe at least the telephone number of their company could be a palindrome. However,
they really want their customers to be able to call them, so they want to choose the
company name so that, when it is typed using the letters printed on a phone keypad, the
result is also their phone number. (On a standard phone keypad, the following keys contain
the corresponding letters: 2: ABC, 3: DEF, 4: GHI, 5: JKL, 6: MNO, 7: PQRS, 8: TUV, 9: WXYZ.)

Input Specification

The first line of input contains a single integer, the number of lines to follow. Each following
line contains a company name, which is a string of at most 20 letters, which may be either
uppercase or lowercase.

Sample Input

2

ANBOBNA
iAmACoolCompany
Output Specification

For each company name, print a single line of output, containing the word YES if the phone
number is a palindrome, or NO if it is not.

Output for Sample Input

YES
NO



Codua 1635, yan. MonmeBugeo 21
mena.: 5581 37,5521 35, ¢darkec:957 1930

l" HOB BbATAPCKW VHUBEPCUTET

DenaptameHT UHPOpmaTUKa

LLikona ,,CbcTesatenHo nporpammpane”
CbCTE3AHME, 13 anpun 2013 r.

D. HOCJIEAOBATEJIHOCT

Jla pasriename penuiiara ¢ IbPBU €IEMEHT | W BCEKM CJE[Balll, MOJydyaBall ce KaTo ce
3aluIIe MOPeAHHUs My HOMEp B PeIuIlaTa W JBa BT C€ JOMUIIE MPEIXOJHUS EJICMECHT.
[IppBUTE YETHPH €JIEMEHTA Ha peArIiaTa U3TJICKIAT 0 CIICAHNS HAUWH:

1.1

2. 211

3. 3211211

4. 432112113211211
Harnmmere nporpama, kosito o 3ananeHnd N u K n1a Hamupa K-tara nudpa B 3anuca Ha N-Tus
€JIeMEHT Ha peaunata (pa3oupa ce, ako uMa TaKbB).

Bxon

[Iporpamara TpsiOBa 1a Moxke jJa 00pabOTBa MHOXECTBO TECTOBU NMPHUMEPHU. 3a TOPESITHUST
TECT Ha OTHACJICH pCa Ha CTaHAAPTHHUA BXOHA CC 3aJaBaT CCTCCTBCHUTC 4YHCJIA N nu K
(1 <N <100000, 1 <K < 10"). Kpas na Bxoga e mapkupa ¢ 0.

HN3xon

3a BCEKM TECTOB MPUMEp Ha OTACJICH pell Ha CTaHIApPTHHUS W3XOJ Iporpamara TpsOBa aa
u3Bene ThpceHata udpa. Ako nppkuHaTa Ha N-THs edeMeHT e mo-manka oT K, 1a ce usBene
-1.

Bxop, U3xop,
5 4 2

2 25 -1

0
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E. Watering

Enn obuuya uBeTATa, HO YeCcTo A MbP3KN Aa NOJMBA Te3W Ha Tepacata. BmecTo ToBa TA pasuuTa Ha
ObXAa oA npasu ToBa BMecTo HeA. KoraTo Banu, Enm cnegm BHMMATENHO NaZaHETO Ha Kankute m
3anmMcBa KOOpAMHATUTE Ha BCsAKa oOT Tax. CakcusTa ¢ LBETA Ha TepacaTa e (gocTa) npoabarosaTa M 3a
NPOCTOTa MOXEM A3 A CYMTaMe 3@ MHTEPBAA C Ab/KMHA L MMAMMETPaA, @ KOOPANHATUTE HA KanKkuTe —
yuncnao x mexay 0 u L, BKAtouYnTenHo.

3a ,,0THOCMTENIHO HanoeHa” Enun cumTa cakcmaTa ako HAMA HelH NOAMHTEepPBan C AbAXKMHA NO-rosama
ot D, TakbB 4Ye B Hero ga He e nagHana HUTO edHa Kanka. Korato Eam Bnau, 4e cakcuATa e cTaHana
OTHOCUTENIHO HaMoeHa, TA MOXKe Aa crpe Aa cnegu AbXKAa U A3 NPaBuM HEeLWo Apyro.

Heka Hanpumep cakcuaATa e ¢ Ab/axKMHa 10, BCEKM HeHanoeH MHTepBas TpAbBa Aa e He No-Ababr oT 4
MUIMMETPA, U LLeNUAT AbMKA Ce CbCTOM OT 8 Kanku, nagHanun Ha KoopauHatu {10, 2, 3, 8, 4, 2, 6, 5} (8
To3u pen). Cnen NbpBUTE YETUPU KaMKK, HeHanoeHuTe uHTepsanu ca [0, 2), (2, 3), (3, 8), (8, 10). Ot
TAX UHTepBanbT (3, 8) e ¢ Ab/MKUHA no-rofama oT 4, cnepgosatenHo Ean He cumTa cakcusATa 3a
HanoeHa. Cnep najaHeTo Ha netaTta KankaTa (c KoopaunHaTtu 4), obaue, Toih 6uBa pasueneH Ha (3, 4),
(4, 8), kaTo Taka Beye HMKOWN OT UHTEPBANIMTE HE e C Ab/KUHA no-ronama ot 4. CheposatenHo Eau
MOXKe [a crnpe A3 cneam AbXAaa cnep nafaHeTo Ha 5-TaTta Karnka.

HanuweTte nporpama, KOATO NO 3agafeHa AbAXKUHATA Ha cakcmATa L, MakcMmanHoTO pasctoaHue D m
KOOpAMHATUTE Ha BCMYKM NAAHA/IN KaNKK N0 Bpeme Ha AbXAa, onpegensa cnen Koa ot Tax Enn moxe
Aa e CMOKOWHA, Ye CaKCUATA e OTHOCUTENTHO HAMoeHa, Unu BbpHETE -1 aKo AbXKOBT HE CK € cBbpuwnn
pa60TaTa n Enn TpﬂﬁBa CaMa fOa Cce NOorpu>xun Aa Hanowu LuBeTATa.

Ha nbpBua pea Ha CTaHAapPTHUA BXoA e 3aaafeH 6poAT Tectose T, KOMTO BalaTa nporpama Tpabsa
Aa 06paboTu. Bcekn oT Tax e onucaH Ha ABa peaa. Ha nbpBua oT TAX ca 3agageHn uncnata N, L D —
CbOTBETHO BPOAT Kanku, NagHaau No Bpeme Ha AbXAa, OAb/KMHATa Ha CakcuATa, U MaKCMManHaTa
Ab/XKMHA Ha HeHanoeH WHTepsan. Ha cneapsawma pen ca 3agageHn N uucna mexagy 0 u L,
BKJ/IIOUMTE/THO — KOOPAMHATMTE Ha KanKuTe B pefa B KOMTO ca nagHanu.

3a BCEKM TeCT Ha OTAEeNeH pef Ha CTaHOapTHUA M3Xo4 M3BedeTe Mo eAHO YMUCI0 — MUHUMAIHUA
MHAOEKC Ha KanKa (bpoeHo oT 1) cneg Koato Enn moske aa cnpe Aa rneja Abkaa, uam -1, ako aopu
cnef nafaHeTo Ha BCUYKM KaMKuM cakcuaTa e BCe olle HenosATa.

OrpaHuyeHus

1<T<20

1 <N <100,000
1<D<L<1,000,000,000

lMpumepeH 8x00: MpumepeH u3xoo:

2 5
8 10 4 -1
102 384265
3 15 5

6 11 7
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F. Muwku

M (1 £ M < 100000) Ha 6poit MULLKM ca Pa3nNONOXKEHN B edHa peamnua. Hakbae mexay Tax uma
napyeTa cupeHe. BCMUKM MULLIKKM MoraT Aa ce ABUKaT
efHa cneg, Apyra Camo HafiABO MM CaMO HaAZACHO U

HMKOA MULIKAa He 3aJMMHaBa Apyra. 3a BCHUUKU  Lis, L ;{E:ji 2
L A L -

MULLIKN MMa ABa BapuaHTa: :""":3 ':”"':3 ':""":3 . -*:‘f':"
L L} L] L] L]

BapuaHT (A) - Bcsika u3axpga camo egHO nap4ye 1 2 3 4 5

CUpPEHe — MbPBOTO HEU3ALEHO MapUe, KOETO CpeLHe. PN P P

BapuaHT (B) - BcaAKa wu3sXaa BCUUYKM HEU3ALEHMU > N

napyeTa CMPEHe, KOMTO CPeLLHe MO MbTA CH. Y R S

Ha egHa nosvuma MMa Hail-MHOTO efiHa MULLKA, HO NapyeTaTta cMpeHe MOXKe Aa ca noseve. CbllLo
Taka Ha efHa Mo3ULMA MOXe [a MMa eHOBPEMEHHO KaKTO MMILKA, Taka W napyeta CUpeHe.
HanuieTe nporpama, KOATO 3a BCEKM OT ABaTa BapuaHTa M3BEX/Aa NOCOKaTa Ha ABUMKEHuE U
MUHUMANHNA 6POit MULLKKN, HEW3AN HUTO €AHO Napye CUPEHe.

Ha nbpBuMAT peg Ha CTaHAAPTHUA BXO4 e 3anuncaH 6pona Ha TecToBeTe. Ha nMbpBuMA pes 3a BCEKU TecT
MMa usano ymcno M — 6pos Ha muwkuTe. Cnespa pes cbabpKaw, M Ha 6poit Lenn nosoXuTenHu
ynucna: m;, m, Ms... M, — NO3NULMATA Ha BCAKA MULLKa B peauuaTta. Ha Tpetupart pea e uano uncno N
(1 £ N £100000) — 6posa napyeta cupeHe. Cneasa pes cbabpaw, N Ha 6poi Lenn NoNoKUTENHN
yncna: Ny, Ny, N3... N, — NO3ULUATA HA BCAKO Napye CUPeHe B peaumL,aTa C MULLIKK.

3a BCEKM TeCT Ha NbpBUA pea Ha CTaHAAPTHMA M3XOZ Ce OTrnevyaTBa pPelleHMeTo 3a BapuaHT (A) -
cmmBon  P; n uucno B;, pasgeneHun ¢ eauMH WHTepBas, KbAeTo P; e nocoKaTa Ha ABUMKeHue Ha
MULWKUTE, @ B; € MUHUMANHUAT BPOM MULLKM, KOUTO Le ocTaHaT rnagHu. Ha BTtopua peg Ha
CTaHAapPTHUA M3X04, ce OTrnevyaTBa pelleHMeTo 3a BapuaHT (B) — cumson P, n uncno B,, pasaeneHu c
e4MH NHTepBasn, KaTo P, n B, MaT CbluUTe 3HAYeHUA KaTo P; n B;. CToMHoCTMTe Ha P; u P, ca eauH oT
cumsonute L, R mam D, kbaeTo: L e Hanago, R e HagacHo, a D — MUHMMaNHMAT bpol e eaAnH U Cbly,
npu ABUKEHUE HANABO UAM HAZACHO.

Bxop U3xop,
L1
L3
389 11 12 D 1
L1

10

N O B> 0N YN
o
o
~J
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G. Soda Surpler

Tim is an absolutely obsessive soda drinker, he simply cannot get enough. Most annoyingly
though, he almost never has any money, so his only obvious legal way to obtain more soda is
to take the money he gets when he recycles empty soda bottles to buy new ones. In addition to
the empty bottles resulting from his own consumption he sometimes find empty bottles in the
street. One day he was extra thirsty, so he actually drank sodas until he couldn't afford a new
one.

Input

The first line of the input file contains an integer N (N < 15) which denotes the total number
of test cases. The description of each test case is given below:

Three non-negative integers e,f,c, where e < 1000 equals the number of empty soda bottles in

Tim's possession at the start of the day, f < 1000 the number of empty soda bottles found
during the day, and1<c<2000 the number of empty bottles required to buy a new soda.

Output

For each test case print how many sodas did Tim drink on his extra thirsty day? Look at the
sample output for details.

Sample Input

U1 o N

0 3
52
Sample Output

4
9
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H. Money Matters

Our sad tale begins with a tight clique of friends. Together they went on a trip to the
picturesque country of Molvania. During their stay, various events which are too horrible to
mention occurred. The net result was that the last evening of the trip ended with a momentous
exchange of "I never want to see you again!"s. A quick calculation tells you it may have been
said almost 50 million times!

Back home in Scandinavia, our group of ex-friends realize that they haven't split the costs
incurred during the trip evenly. Some people may be out several thousand crowns. Settling the
debts turns out to be a bit more problematic than it ought to be, as many in the group no
longer wish to speak to one another, and even less to give each other money.

Naturally, you want to help out, so you ask each person to tell you how much money she
owes or is owed, and whom she is still friends with. Given this information, you're sure you
can figure out if it's possible for everyone to get even, and with money only being given
between persons who are still friends.

The first line of the input file contains an integer N (N < 20) which denotes the total number
of test cases. The description of each test case is given below:

The first line contains two integers, n (2 <n < 10000), and m (0 < m < 50000), the number of
friends and the number of remaining friendships. Then n lines follow, each containing an
integer o (-10000 < o < 10000) indicating how much each person owes (or is owed if 0 < 0).
The sum of these values is zero. After this comes m lines giving the remaining friendships,
each line containing two integers x, y (0 <x <y < n-1) indicating that persons x and y are still
friends.

For each test case your output should consist of a single line
saying POSSIBLE or IMPOSSIBLE.

Bxopa MpoabnxkeHne Ha BXoAaa U3xop,
2 1 2 POSSIBLE
53 3 4 IMPOSSIBLE
100 4 2
-75 15
-25 20
-42 -10
42 -25
01 0 2
13
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I. Rain Fall

Rainfall is measured in millimeters. The rain is collected in a vertical transparent tube with
millimeter markings, and once the rain has stopped falling, one can check the height of the
water in the tube.

In our problem, the tube unfortunately has a leak at height L millimeters (mm). If the water
level is above the leak then water drains from the tube at a rate of K millimeters per hour
(mm/h).

We want to figure out how much rain fell during a particular rainfall. We assume that the tube
is high enough that it does not overflow. We also assume that rain falls at an (unknown)
uniform rate during a rainfall, and that water does not evaporate from the tube. The height of
the leak itself is also negligible.

The first line of the input file contains an integer N (N < 40) which denotes the total number
of test cases. The description of each test case is given below:

A line with five positive numbers: L K T; T, H where

e Lis where the leak is (mm)

e Kis the rate at which water leaks (mm/h)

e T;isthe duration of the rainfall (h)

e T,isthe time between the end of the rainfall and the observation of the water level
(h)

e Histhe water level in the tube when we observe it (mm)

Each number is at least 0.01 and at most 1000.00, and each is given with two decimals.

For each test case print one line with two floating point numbers F; F, where F; is the
smallest rainfall in millimeters that would result in the given observation, and F; is the largest
rainfall in millimeters that would result in the given observation. Values with either absolute
or relative error smaller than 10°® are acceptable.

Sample Input Sample Output
2 80.000000 80.759403
80.00 0.50 2.00 1.50 80.00 100.000000 100.000000

150.00 1.00 100.00 150.00 100.00
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J. Key Task

Some of the university buildings are old as well. And the navigation in old buildings can
sometimes be a little bit tricky, because of strange long corridors that fork and join at
absolutely unexpected places.

The result is that some first-graders have often difficulties finding the right way to their
classes. Therefore, the Student Union has developed a computer game to help the students to
practice their orientation skills. The goal of the game is to find the way out of a labyrinth.
Your task is to write a verification software that solves this game.

The labyrinth is a 2-dimensional grid of squares, each square is either free or filled with a
wall. Some of the free squares may contain doors or keys. There are four different types of
keys and doors: blue, yellow, red, and green. Each key can open only doors of the same color.

You can move between adjacent free squares vertically or horizontally, diagonal movement is
not allowed. You may not go across walls and you cannot leave the labyrinth area. If a square
contains a door, you may go there only if you have stepped on a square with an appropriate
key before.

Input

The input consists of several maps. Each map begins with a line containing two integer
numbersRand C (1 < R, C < 100) specifying the map size. Then there are R lines each
containing C characters. Each character is one of the following:

| Character I Meaning
IHash mark || # [Wall
IDot | . |[Free square

|Uppercase letter|| BYRG |Blue, yellow, red, or green door
ILowercase letter| byrg |[Blue, yellow, red, or green key
lUppercase X || X |[Exit

|
I
|Asterisk | * [['Your position |
|
|
|

Note that it is allowed to have

e more than one exit,

e noexit at all,

e more doors and/or keys of the same color, and

o keys without corresponding doors and vice versa.
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You may assume that the marker of your position ("*") will appear exactly once in every map.
There is one blank line after each map. The input is terminated by two zeros in place of the
map size.

Output

For each map, print one line containing the sentence "Escape possible in S steps.”, where S is
the smallest possible number of step to reach any of the exits. If no exit can be reached, output
the string "The poor student is trapped!" instead. One step is defined as a movement between
two adjacent cells. Grabbing a key or unlocking a door does not count as a step.

Sample Input

3 20

HHEHH A AR AR
#XY.gBr.*.Rb.G.GG.v#
SRRk

00
Sample Output
Escape possible in 9 steps.

The poor student is trapped!
Escape possible in 45 steps.
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K. Savings Account

Suppose you open a savings account with a certain initial balance. You will not make any
withdrawals or further deposits for a number of years. The bank will compound your balance
(add the annual interest) once a year, on the anniversary of the opening of the account. Your
goal is to achieve a certain target amount in your savings account. In how may years will the
target amount be achieved?

Input

The input will contain one test case per line. Each line will contain three numbers: the initial
balance, the annual interest rate (as a percentage of the balance), and the target amount,
separated by blank spaces. These will be positive numbers; they may or may not contain a
decimal point. The target amount will be greater than the initial balance. The input is
terminated by end-of-file.

Output

For each line of input, your program will produce exactly one line of output: This line will
contain one positive integer value: the number of years required to achieve the target amount.

Sample Input

200.00 6.5 300
500 4 1000.00

Sample Output

7
18



