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A. Nabupunt

MpoBeXaame eKCnepuMeHT, NyCKaKku CBETIMHEH Nb4Y B 1abUMPUHT (3a NpocToTa npeacTaBeH ypes
matpuua N x M (1 £ N, M < 500)). Bcsika KneTka morke ga 6bae npasHa (“.”), yepHa aynka (“C”) nan
ornegano, o3HayeHo ¢ eaunH ot cumeonute “/” nam “\”, B 3aBUCMMOCT OT TOBa HaKbAe € HaKNOHEeHO.

KoraTto cBetanHaTa nonaaa BBbpXy ornenano ce OTK/I0HABa No €e4UH OT C/IeAHUTE HAaYUHU!
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CBeTaMHaTa MoXe ga ce Pa3npocTpaHABa NO peaose U KOJIOHWU, KaTO KOrato AOCTUrHe A0 orneanano,
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NpPoOMeHs nocokaTta cu Ha 90 rpaayca, cnasBaiKku ropenoKasaHuTe npasuna. MpemuHaBaHeTo npes
efiHa K/eTKa A0 HelHa cbceaHa cTaBa 3a 1 cekyHAa. AKO CBETMHATa A4OCTUIHE A0 YepHa AynkKa, 6uea
norbaHata. CBeT/IMHATaA ,, Hanycka NabupuHTa“, ako AOCTUrHE 0 HAKOA FPaHMYHa K/eTKa.

BawaTa 3agaya e No 3aJ4aAeHa CTapToBa NO3MUMA, OT KOATO NycKame CBET/NMHATA, Aa onpeaenute
MaKCMMaNHUA nepuog oT Bpeme (B CEKYHAM), NPEe3 KOWTO CBETAMHATA LLe Ce ABWXKK B NaBUPUHT],
npeau Aa ro HanycHe uau ga 6bae norbaHaTa OT YepHa AynKa.

Ha nbpBuA pen Ha Bceku TecT ca 3agageHn N n M. Cneggat N peaa ¢ no M cumsona, onucealum
nabupuHTta. TlocneaHuAT pen OT MNpuMmepa CbabprKa CcTapToBaTa nosuuma (ped, KOMOHa).
MHaekcmpaHeTo 3anoysa ot 1. KpaaT Ha BXxoda e mapkupaH ¢ “END”.

3a BCEKM TecT Ha NbpBMA pen, U3BexaalTe M3bpaHata HayanHa nocoka - “U” 3a Harope, “R” 3a
HagsacHo, “D” 3a Hagony un “L” 3a HansBo, B KOATO TPsiGBa ga Hacounm nbya. Bropua pepg Tpsbea ga
CbAbprKa TbPCEHOTO Bpeme uAun ,Forever” ako ABMMKEHMETO HA CBET/IMHATA MOXKE A3 MPOAb/IKU
6e3KpaliHO AbAro Bpeme. AKO CblUecTByBaT MoBeye OT eQHO Bb3MOXKHU Hal-40bpu BpemeHa u
pPa3/IMYHK NOCOKM, TO N3bupaliTe NocoKaTa, basmpaiikm ce Ha cnegHua npuoputet: “U”, “R”, “D”, “L”.
M3BexkgaliTe No egyH NpaseH pes Mexay pesyntatute oT BCEKU fBa TECTOBM Npumepa.

Bxopa MpoabnxkeHune Ha BXoAa U3xop,
55 57 U
VAN VAR \ 17
..... AR
.C... A / R
.C. VAR \ Forever
\ / AN /
33 33
END
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B. EaHakBoCT

JdapeHa e peguua ot N (2 £ N £ 20) uenn nonoxutenHu ymcna. OT TekylaTa peamua Ha
BCAIKA MTepaums nosyyaBame HOBa, KaTo a’y = |ax — ak + 1|, 3aNo4YBalikn nocien0BaTeNHO OT
NbpBUA 1 enemeHT n a’y = |ay — a1 |. Konko utepauum ca Hy»KHK, 3a ga NOAYYUM peauua oT
e/JHaKBM enemeHTn?

3aN = 4unpeamyata 0 2 5 11 ca HyXHU cnegHuTe 8 nTepauunmn:

2 3 6 11
1 359
2 2 4 8
02 46
2 2 2 6
00 4 4
0 40 4
4 4 4 4

Bxod

Bcekn TectoB npumep ce CbCTOU OT eguH pen, Ha KOMUTO C no eanH npaseH cMmseoa Ca
pasgeneHn enemeHTuTeE Ha peauuaTa.

U3x00

3a BCEKM TeCTOB NpMMep, Ha OTAENEH pes Ha CTAaHO4APTHMA U3X0A4, n3BeneTe TbpceHusa bpon
nTepaunm BbB popmaTa, NoKasaH B NnpumepuTte no-gony. Ako cnen 1000 ntepauunm Bce oule
He ce NOoJiy4yaBa KesaHaTa peguua OT efHaKBM yucia u3Begete ,,not attained"™ 3a
CbOTBETHUA TECT.

Bxop U3xop,

0 2 5 11 Case 1: 8 iterations
0 2511 3 Case 2: not attained
0 40 4 Case 3: 1 iteration

300 8600 9000 4000 Case 4: 3 iterations
111 Case 5: 0 iterations
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C. Speed Racer

Speed Racer must go go go rescue Trixie at the top of Mount Domo! He must get there as
quickly as possible, but his Mach 5 only holds a specific amount of fuel, and there is no way
to refuel on the way. Luckily, he knows precisely how much fuel is consumed at a particular
speed, taking into account air resistance, tire friction, and engine performance. For a given
speed v in kilometers per hour, the amount of fuel consumed in liters per hour is

avt + bV + cv? + dv

Assuming Speed travels at a constant speed, his tank holds t liters of fuel, and the top of
Mount Domo is m kilometers away, how fast must he drive?

Input

The input will be one problem per line. Each line will contain six nonnegative floating point
values representing a, b, ¢, d, m, and t, respectively. No input value will exceed 1000. The
values of ¢, d, m, and t will be positive. There will always be a solution.

The output should be formatted as a decimal number with exactly two digits after the
decimal point, and no leading zeros. The output value should be such that the Speed Racer
will not run out of fuel (so truncate, rather than round, the final result). You are guaranteed
that no final result will be within 107 of an integer multiple of 0.01.

Output

The required output will be a single floating point value representing the maximum speed in
kilometers per hour that Speed Racer can travel to reach the top of Mount Domo without
running out of gas.

Sample Input Sample Output
0.000001 0.0001 0.029 0.2 12 100 134.41
2.8e-8 7.6e-6 0.0013 0.47 11.65 20.81 257.45
1.559%9e-7 1.8195e-5 0.0022233 0.31292 58.902 85.585 | 142.65
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D. Husose

HageH e H13 ¢ gbsxknHa 40 cumBoNa, KakTo U No-mankute Hu3ose TTT, TTH, THT, THH, HTT,
HTH, HHT n HHH. 3a BceKkun oT TAX ce nHTepecyBame KOJIKO NbTU Ce CpeLla B roieMmna HU3.
Hu3oBeTe morat ga ce 3acTbnBart, T.e. aKo UMaMe ronAam Hu3 cbceroAaw, ce ot 40 cumsona H,
70 HHH we ce cpewa 38 nbTK.

Bxop

MbpBMAT pes Ha CTaHAAPTHUSA BXO4, CbabpKa 6poa Ha TectoBuTe npumepn P (1 < P < 1000).
Cneppat 2 * P pepna. MbpBUAT pea Ha BCEKU TECT CbAbpKa Homepa My. Ha chepBalwums pes e
3ag3a4eH HU3 ¢ AbAXKMHa 40 cMMBONA, CbCTOALL Ce eMHCTBEHO M camo oT cumeonnte Hn T.

U3xop,

3a BCEKM TeCT Ha OTheNeH pea Ha CTaHAAPTHUA M3xoh nporpamata Tpabsa Aa w3Bese
HOMepa Ha TecToBMS Npumep, Noc/ienBaH OT TbPCeHUs BPoi Ha CpellaHua 3a BCEKU OT
MasIkuTe HM30Be (B peaa, B KOWTO ca CNOMeHaTV No-Tope) B ro/ieMuaA HU3.

Bxop U3xop,

4 100000O0O0 38
1 238 0000O0O0O
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH | 3 6 5

2 4 4 5
TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT
3
HHTTTHHTTTHTHHTHHTTHTTTHHHTHTTHTTHTTTHTH
4
HTHTHHHTHHHTHTHHEHHTTTHTTTTTHHTTTTHTHHHHT

4 7 4 7 4 1
6 3 53 6 6
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E. BeHAUHT malunHa

MpoayKTn, npegnaraHyn oT aBTomaT ce NPoAaBaT 3a LAN0 YMCIO0 neBoBe. ABTOMATbT BpbLua
pecto noa popmata Ha MOHETU OT eAWH /IeB, KaKTO U BAHKHOTM OT MO NeT U AeceT feBa.
HanuweTe nporpama 3a aBTOMaTa KaTo Ca CMas3BaT cneaHuTe ase ycnosua: Mpu BCAKa
OTZie/IHa NOKYyMKa PectoTo A3 Ce CbAbp)Ka MO-ManKo OT 5 MOHEeTH, U No-manko oT ABe
6aHKHOTM OT 5 neBa.

Bxop,

Bcekn oTaeneH pen Ha CTaHAAPTHMA BXO4 OMMCBA €AMH TECTOB NMPUMMEp, CbAbpXKall Ase
Lenn MONOMKUTENHU umcna. [MbpBOTO € CTOMHOCTTA Ha MNOKyMnKaTa, a BTOPOTO — MnapuTe
BbBeAeHM B aBTOMaTa. Kpaa Ha BXoA4a e pes, CbAbprKall, ABe HYW.

Usxop

3a BCEKM TeCToB Mpumep M3Bexaante No eauH OTAeNeH pef, CbCTOoAlL Ce OT: HoMepa Ha
nopeaHuUa TecT, pectoTto, BPOoAT Ha AeceT U neT NeBoBUTE HGAHKHOTU, KAaKTO M TO3U Ha
MOHETUTE OT eAuH /1IeB, BbpHATKU OT aBTOMaTa 3a KOHKpeTHuUA npumep. M3xoabT aAa 6bae
dbopmaTmnpaH, KaKTo e NMoKasaHo No-4ony.

Bxop, U3xopm,

72 100 Case 1: 28 =2 * 10 + 1 * 5 + 3 * 1
37 200 Case 2: 163 =16 * 10 + 0 * 5 + 3 * 1
5 50 Case 3: 45 =4 *» 10 + 1 * 5 4+ 0 * 1
00
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F. CpeaHo apuTMeTH4HO

Ha Bceku oTaeneH He npaseH peg Ha CTaHAAPTHMA BXo4 We 6baaTt 3aafeHn He noBeye oT
500 usmexkgy cumsonute “A”, “B”, “C”, “D” wnn “F”, pazgeneHn c no He noseye oT 3
MHTepBana. Bcekn ot TAX HOocK cboTBeTHO NO 4, 3, 2, 1 1 0 TOUYKK. 33 BCEKM TECTOB nNpumep,

n3BeaeTe Ha oTAeNeH pea, CPeaHOTO apPUTMETUYHO HA TOYKMTE Ha CMMBOIMTE C TOYHOCT 2

3HaKa, B MOKa3aHnA no-g4ony d)op!v\aT:

Bxop,

U3xop,

Case 1: 2.00
Case 2: 1.83
Case 3: Unknown letter grade in input

3a6enexka: AKO HAKOW OT HenpasHMTe CMMBOAM € pasiuyeH OT u3bpoeHuTe no-rope

cumBoOAn, To n3BegeTe “Unknown letter grade in input”.
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G. Nim-B* Sum

This problem has nothing to do with siting sewage plants, power lines or wind farms. NIM is an ambigram .

The game of NIM is played with any number of piles of objects with any number of objects in each
pile. At each turn, a player takes one or more (up to all) objects from one pile. In the normal form of
the game, the player who takes the last object is the winner. There is a well-known strategy for this
game based on the nim-2 sum.

The Nim-B sum (nim sum base B) of two non-negative integers X and Y (written NimSum(B, X, Y)) is
computed as follows:

1. Write each of Xand Y in base B.
2. Each digit in base B of the Nim-B sum is the sum modulo B of the corresponding digits in the
base B representation of Xand Y.

For example:
NimSum (2, 123, 456) = 1111011 = 111001000 = 110110011 = 435
NimSum (3, 123, 456) = 11120 = 121220 = 102010 = 300
NimSum (4, 123, 456) = 1323 = 13020 = 10303 = 307

The strategy for normal form Nim is to compute the Nim-2 sum T of the sizes of all piles. If at any
time, you end your turn with T =0, you are guaranteed a WIN. Any opponent move must leave T not
0 and there is always a move to get T back to 0. This is done by computing NimSum(2, T, PS) for each
pile; if this is less than the pile size (PS), compute the difference between the PS and the Nim-2 sum
and remove it from that pile as your next move.

Write a program to compute NimSum(B, X, Y).

The first line of input contains a single integer P, (1 < P £ 1000), which is the number of data sets that
follow. Each data set is a single line that contains the data set number, followed by a space, followed
by three space separated decimal integers, B, X and Y. 2 < B < 2000000, 0 £ X £ 2000000, 0<Y <
2000000.

For each data set there is one line of output. It contains the data set number followed by a single
space, followed by N, the decimal representation of the Nim sum in base B of Xand Y.

Sample Input Sample Output
4 1 435

1 2 123 456 2 300

2 3 123 456 3 307

3 4 123 456 4 429

4 5 123 456
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H. Alien Communicating Machines

Aliens on the planet Hex have sixteen fingers. As a result, they have developed a system of
writing numbers with sixteen digits (0, 1, 2, 3,4, 5,6, 7,8,9, A, B, C, D, E, F, in ascending
order). Like the decimal system that we use, a number is written as a sequence of digits, and
the value of a number is determined by the following rules:

e The value of a single-digit number is just the value of that digit.

e The value of number a consisting of a number b followed by a digit d is the value of b
multiplied by a fixed base, plus the value of d. In our decimal system, the base is ten,
whereas in the system used by the Hex aliens, the base is sixteen.

Still other planets have other aliens with different numbers of fingers. These aliens use the
same rules for writing numbers, but each uses a different base.

You have the important job of promoting universal peace by improving communication
among all of these aliens. Specifically, you are to write a program that translates numbers
written by one alien into numbers that can be understood by a different alien.

Input Specification

The first line of input contains a single integer, the number of test cases to follow. Each test
case is a single line containing three numbers x, y, and z. Both x and y are written in decimal,
and are the bases used by the two aliens. Each is at least two and at most thirty-six. The
number z is written in base x, using the letters A through Z as the digits with value 10
through 35. The number z will be no greater than four billion.

Sample Input

1

16 10 11

Output Specification

For each line of input, output a line containing a single number, equal in value to z, but

written in base y.

Output for Sample Input
17
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l. Pills

Aunt Lizzie takes half a pill of a certain medicine every day. She starts with a bottle that
contains N pills.

On the first day, she removes a random pill, breaks it in two halves, takes one half and puts
the other half back into the bottle.

On subsequent days, she removes a random piece (which can be either a whole pill or half a
pill) from the bottle. If it is half a pill, she takes it. If it is a whole pill, she takes one half and
puts the other half back into the bottle.

In how many ways can she empty the bottle? We represent the sequence of pills removed
from the bottle in the course of 2N days as a string, where the i-th character is W if a whole
pill was chosen on the i-th day, and H if a half pill was chosen (0 < i < 2N). How many
different valid strings are there that empty the bottle?

Input

The input will contain data for at most 1000 problem instances. For each problem instance
there will be one line of input: a positive integer N < 30, the number of pills initially in the
bottle. End of input will be indicated by 0.

Output

For each problem instance, the output will be a single number, displayed at the beginning of
a new line. It will be the number of different ways the bottle can be emptied.

Sample Input Output for Sample Input

132

1

14

2

5

0 3814986502092304

O W WN b O
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J. Non-negative Partial Sums

You are given a sequence of 7 numbers @< ... < an1. A cyclic shift by #£
positions (0 <4 <72 - 1) results in the following sequence: &< @+1< ... < an
1¢° @< @< ... < a1. How many of the 7 cyclic shifts satisfy the condition
that the sum of the first 7 numbers is greater than or equal to zero for
all 7 with 1 <¢ <n?

Input

Each test case consists of two lines. The first contains the number n (1
<n <10°, the number of integers in the sequence. The second contains 7
integers ag¢ ... < ap1 (1000 < ai £ 1000) representing the sequence of
numbers. The input will finish with a line containing O.

Output

For each test case, print one line with the number of cyclic shifts of the
given sequence which satisfy the condition stated above.

Sample Input

Sample Output

N



