Hallgaték tehetséggondozasa és felkészitése egyetemi szintii,
szakmai tanulmanyi versenyekre az algoritmuselmélet és
programozastechnika témakoérében a 2011/2012. 8szi félévben

Jlehetségtamogato programok az 5 kiemelt kutatasi teriileten”

Szakmai dokumentacid, Engedy Baldzs, 2011/1438.

Osszefoglalas

A Szamitastudomanyi és Informécidelméleti Tanszék immaron tiz éve szervez ,,ACM szak-
kor” néven olyan kiscsoportos foglalkozasokat, amelyek célja a legtehetségesebb hallgatéink
algoritmuselmélet- és programozastechnika-tudasanak, problémamegoldd készségének fejleszté-
se, illetve a hallgatdk felkészitése napjaink legrangosabb programozasi versenyeire. A szakkor
hetente egy alkalommal, fakultativ jelleggel, érarenden kiviili foglalkozasként keriil megtartas-
ra, nincsen — a szokdsos értelemben vett — szamonkérés vagy (formélis) elkovetelmény. Ennek
ellenére az érdeklédo hallgaték még a félév végéhez kozeledve is szép szamban latogatjak a
foglalkozasokat, illetve tobb mas egyetemrol is érkeznek résztvevok.

Részletes ismertetés
A szakkor célja, felépitése

A szakkor altalanos célja, hogy fejlessze a hallgatdk készségét programozési versenyfeladatok
onallé és csapatban torténd megoldasara. Egy versenyfeladat megoldasa — egy altalanos mérnoki
feladathoz hasonléan — alapvetoen harom fézisra bonthaté:

1. a feladat értelmezése, a feladatban vazolt problémara egy absztrakt, matematikai modell
felallitasa,

2. a matematikai modellben egy hatékony algoritmus kidolgozasa a probléma megoldasara,

3. az algoritmus implementalasa egy adott programnyelven.

Az els6 fazishoz jo modellezéképesség kell, amihez nélkiilozhetetlen a diszkrét matematika egyes
teriileteinek (pl. a grafelméletnek) a mélyrehaté ismerete. A masodik fazishoz tipikusan grafel-
méleti, algoritmuselméleti, szamelméleti és csoportelméleti ismeretekre és matematikai gondol-
kodasi képességre van sziikség, a harmadik fazishoz pedig természetesen arra, hogy a hallgaté
precizen, gyorsan és hibamentesen tudjon programozni.

A foglalkozéasok soran tipikusan a feladatmegoldas mindharom fézisara hangsulyt fektetiink.
Ezzel 6sszhangban a szakkor feladatmegoldd szeminarium jelleggel zajlik, azaz elsOsorban a
gyakorlatra fokuszal, és elméleti ismereteket, versenyekhez sziikséges elméleti alaptudést a gya-
korlati feladatokhoz kapcsoléddan ad at. Az éra elején harom-négy gondosan Osszevalogatott,
kiilonboz6 nehézségii versenyfeladatot tartalmazé feladatsort osztunk ki a hallgatéknak. Ez-
utan 6nallé munka kovetkezik, ennek soran a szakkorvezetd egyénileg konzultal a hallgatokkal,
sziikség esetén potolja az elméleti hianyossagokat, aprébb otleteket ad a feladat megoldasahoz.
A foglalkozas végiil a feladatok kozos megbeszélésével az egyes megoldasok Gsszehasonlitasa-
val zarul. Amennyiben az id6 engedi, egyes feladatokhoz az implementaciét egy-egy on-line
kiértékelérendszerbe is feltoltjiik ellendrzésre.

A 2011/2012. 6szi félév soran Gsszesen 9 alkalommal tartottunk 90-120 perc terjedelemben
foglalkozast. A fiiggelékben csatolva megtalalhaté az ebben a félévben megoldott minden feladat
szivege.



Tematika

A szakkor soran megbeszélt feladatok tobbsége napjaink harom legrangosabb programozasi
versenyének archivumabol szarmazik, melyek tipikusan évente keriilnek megrendezésre, és tobb
éves, évtizedes multra tekintenek vissza. Név szerint:

1. , The ACM-ICPC Internat. Collegiate Programming Contest” — az IBM szervezi 1977 6ta,
2. ,Google Code Jam” — a Google 2008 6ta rendezi,

3. , Topcoder Open, Topcoder SRM” — a Topcoder szervezi, elébbit 2003 6ta évente, utébbit
pedig kéthetente (egyfordulds versenyek).

A versenyekhez sziikséges elméleti alapismeretek — amely témakhoz a versenyfeladatok kap-
csolédnak — az alabbiak:

B grafreprezentaciok és alapvetd grafalgoritmusok, tébbek kozott:

0 legrovidebbut-keresés, parositasok, folyamok, tobbszoros, illetve erésen Gsszefiiggo-
ség, szinezések, BFS, DFS, DAG-ok,

B dinamikus programozas, backtracking modszerek,

B mintaillesztés, szovegkeresés problémak,

B geometriai problémak,

B kombinatorika, csoportelmélet, szamelmélettel kapcsolatos algoritmikus problémak.

Ezen kiviil fontos még, hogy a versenyzokben kialakuljon az a készség, hogy felismerje, egy
adott feladathoz milyen tanult eszkozt, ismert algoritmust hasznéljon fel. Ennek érdekében
egy adott foglalkozas keretében altalaban a legvaltozatosabb problémakat allitjuk Gssze, és a
résztvevoknek azt is feladatuk kitalalni, hogy a feladat szévegezésében milyen ismert probléma
bijik meg.

Elért eredmények

A szakkorre az utébbi félévekben jard hallgaték a 2011/2012. 6szi félévben az alabbi ered-
ményeket érték el:

B 11. hely — ACM-ICPC CERC nemzetk6zi programozasi verseny
Csapattagok: Eisenberger Andras, Lam Istvan, Szebeni Szilveszter

B 26. hely — ACM-ICPC CERC nemzetk6zi programozasi verseny
Csapattagok: Jambor Attila, Méartonka Zoltan, Peregi Tamas

B 56. hely — ACM-ICPC CERC nemzetk6zi programozasi verseny
Csapattagok: Berecz Dénes, Gonczi Tamas, Tringel Balazs



Fliggelck

A félév soran megoldott feladatok
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Problem Statement (Chimney)

A construction worker was assigned the task to build a chimney. The chimney consists of
N layers of 4 bricks each. Each layer, when looked at from above, looks like this:

Layer 1 " Layer 2
o R T et T +
[ 1 | | | | B |
F—=F==12 | | A+——+-—+

I Lo
| 4+——F——t A==t -—+C |
[ 3 | D | |

Each layer, except the bottommost one, is placed on top of the previous such that the
borders coincide perfectly and each brick is placed on top of exactly two bricks from the
layer below. In the example above, brick A is placed on top of bricks 1 and 4, brick B on
top of bricks 1 and 2, C on top of 2 and 3 and D on top of 3 and 4. ‘

A brick in a given layer can only be placed after both bricks below have already been
placed. Of course, bricks on the bottommost layer have no such restrictions. There are
many orders in which bricks can be placed. For instance, if only 1 layer is to be placed,
there are 4! = 24 possible orders, because any order of the bricks is valid. However, when
more layers are used, not every order of the total number of bricks is valid.

You will be given the total number of layers n. Return fhe number of orders in which
bricks can be placed, modulo 1000000007.

‘Definition
Class: o Chimney.
Method: countWays
Parameters: long
- Returns: int

Method signature: int countWays(long n)
(be sure your method is public)

Constraints
- n will be between 1 and 1000000000000000000 (10718), inclusive.

Examples
0)
1
Returns: 24 ;
There are 4! = 4*3*2*1 = 24 ways of placing 4 bricks without dependencies.
g | |
2
Returns: 1088



2)
Returns: 110198784 |

3)
6
Returns:; 138284_50_9‘

4) .
100000
Returns: 19900327
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4947 - Hill Driving
Europe - Northwestern - 2010/2011

D Hill Driving

You're driving your car in the local hills and returning to your home town. You'd like to get back as quickly as
possible; however, you notice that you don't have much fuel left. You know the most efficient route to take.
Some parts of this route go downhill, and some go uphill. The different parts have different lengths and

slopes. How quickly can you reach home with the little fuel you have left?

We will assume a very simple model for the fuel consumption of your car. Fuel consumption (per unit
distance travelled) will increase linearly with your driving speed v. However, there is an offset which depends
on the slope s of the hill. For example, when going downhill along a particular road, you might be able to go
at 10 km/h without expending any fuel; on the other hand, if you were travelling that same road uphill, you
would expend fuel at the same rate as if you were driving 10 kin/h faster along a flat road: More specifically,
the car's fuel consumption c in liters per kilometer is given by

c= max (0,{v +/5‘s), (1
where « is the standard fuel consumption rate on a flat road, v is your speed in km/h, s is the slope of the road,
and /4.is a positive constant. Acceleration and deceleration do not cost fuel and can be done instantaneously.
Note that your car has a maximum (safe) speed which cannot be exceeded.

input
On the first line a positive integer: the number of test cases, at most 100. After that per test case:

* One line with four floating point numbers & (0.1 < &< 100), /3(0.1 </5 100), Viae (10 S v <
200) and f (0 < f < 50): the standard (flat road) fuel consumption rate of your car, the slope factor, the
maximum speed of your car in kim/h, and the amount of fuel you have left in liters, lespectlvely

¢ One line with an integer r (1 <r < 10 000): the number of road segments.

¢ r lines with two floating point numbers x; and y, (1 < x; < 1 000, -1 000 <y < 1 000) each: the
horizontal distance and height change (both in meters) of the i-th road segment. Each road segment
has constant slope.

Output
Per test case:
* One line with a floating pbint number: the fastest time in hours in which ybu can reach town. [tis
guaranteed that if it is possible to reach town at all, it will always be possible in less than 24 hours. If

it is impossible to reach town, the line must contain "IMPOSSIBLE" instead.

Your output should have a relative or absolute error of at most 107,

Sampile in- and output

Input ' Output
3 1.414214
10.0 1.0 150 0.0 |IMPOSSIBLE

4947 - Hill Driving ' ‘ . 1/2
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5697 Number String

The signature of a permutation is a string that is computed as. follows: for each pair of consecutive
elements of the permutation, write down the letter 'I' (increasing) if the second element is greater
than the first one, otherwise write down the letter 'D’ (decreasing). For example, the signature of the
permutation {3,1,2,7,4,6,5} is ‘DIIDID’.

Your task is as follows You are given a string descnbmg the signature of many p0351b1e permuta-
tions, find -out how many permutatlons satlsfy this signature.

Note: For any posmve integer n, a permutation of n elements is a sequence of length n that contains
each of the integers 1 through n exactly once.

Input -

Each test case consists of a string of 1 to 1000 characters long, containing only the letters 'I’, 'D’ or’
representing a permutation signature.

Each test case occupies exactly one single line, without leading or trailing spaces.

Proceed to the end of file. The '?’ in these strings can be either I’ or 'D’.

Output

For each test case, print the number of permutations satlsfymg the s1gnature on a single hne In case
the result is too large, print the remainder modulo 1000000007.

Hint: ~
Permutation {1,2,3} has signature ‘II’
Permutations {1,3,2} and {2,3,1} have signature ‘ID’.
Permutations {3,1,2} and {2,1,3} have signature ‘DI’.
Permutation {3,2,1} has signature ‘DD’.
‘7D’ can be either ‘ID’ or ‘DD’.

‘“??’ gives all possible permutations of length 3.

Sample Input

II
ID
DI
DD

7D
?7

Sarhple Output

O WKLk NN
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5701 The Boss on Mars

On Mars, there is a huge company called ACM (A huge Company on Mars), and it’s owned by a
younger boss : ‘

Due to no moons around Mars, the employees can only get the salaries per-year. There are n
employees in ACM, and it’s time for them to get salaries from their boss. All employees are numbered
from 1 to n. With the unknown reasons, if the employee’s work number is k, he can get k4 Mars dollars.

- this year. So the employees working for the ACM are very rich.

Because the number of employees is so large that the boss of ACM must distribute too much money,
he wants to fire the people whose Work number is co-prime Wlth n next year Now the boss wants to
know how much he will save after the dismissal.

Input

The first line contains an integer 7" indicating the number of test ¢ases. (1 < T <£1000) Each test case,
there is only one integer n, indicating the number of employees in ACM. (1<n< 108)

Output

For each test case, output an integer indicating the money the boss can save. Because the answer is so
large, please module the answer Wlth 1,000,000,007.

Hint: v
Casel: sum=14+3*3*3*3=82
Case2: sum=1-+2*2¥2*2 1 3*3*3*3 4+ 4*4*4*4=354

: Sainple Input

2,
4
5

Sample .Oﬁtput

82
354






2047 11,

Problem Statement (CofrectMultiplicaﬁon)

Krolik found a sheet of paper with an equation containing three positive integers: "a * b = c"'
This equation might be wrong, so Krolik is trymg to make it correct by adJustmg the numbers a, b
and ¢.

You are given three ints a, b, and ¢. Return a long containing the minimum value of |A - a{ +|B - b|
+|C- c| where A, B, and C are posztzve mtegers Sat1sfymgA *B=C.

Definition

Class: ' ~CorrectMultiplication
Method: - getMinimum
Parameters: int, int, int

Returns: - - long

Method signature: long gétMmunum(mt a, int b int ¢)
(be sure your method is public)

Notes

-|x| is the absolute value of x (which is x for non-negative x and (-x) for negative x).

Constraints
-a, b, and ¢ will each be between 1 and 1,000,000,000, inclusive.

Examples

0)
19

28
522

~ Returns: 2
By ass1gmngA~ 18, B =29, and C = 522 the value of |A - a! +B-b|+|C-¢|is mmlrmzed

1)
10

30
500

Returns: 11

2)



11111
1li11
123454321
Returns: 0

3)
1600

100
10

Returns: 1089
Note that A, B, and C must be positive integers.

4)
399

522
199999

Returns: 24



4290 - Easy C‘limb’

Europe - Northwestern - 2008/2009

Somewhme in the neighborhood we have a very nice
_ mountain that gives a splendid view over the surrounding area. There is one problem though: chmbmg this
mountain is very difficult, because of rather large height differences. To make more people able to chmb the
mountam and enjoy the view, we would like to make the climb easier. \

To do so, we will model the mountain as follows the mountain consists of n adjacent stacks of stones and
each of the stacks is /; high. The successive height differences are therefore Ay, -k, (for 1 £i < n-1). We would
like all absolute values of these height differences to be smaller than or equal to some number a’

“We can do this by increasing or decreasing the height of some of the stacks. The first stack (the starting point) v
and the last stack (the ending point) should remain at the same height as they are initially. Since adding and
removing stones requires a lot of effort, we would like to minimize the total number of added stones plus the

total number of removed stones. What is this minimum number?

input
On the first line one positive number; the number of testc’as’es, at most 100. After that per testcase:

¢ One hne with two 1ntegexs n(2<n< IOO) and d (0 € d < 109): the number of stacks of stones and the

maximum allowed height difference.
¢ One line with n integers /; (0 < i, < 109): the helghts of the stacks.

Qutput
Per testcase:
* One line with the minimum number of stones that have to be added or removed or ““impossible"if
it is impossible to achieve the goal.
Sample input

3

10 2
45106694798
31

4290 - Eaisy Climb | ' 172



0

W oy
O N

6 3

Sample Output
6
_impo;sible

4

The 2008 ACM Northwestern European Programming Contest

Northwestern 2008*—20019 ;

4290 - Easy Climb 2/2



4794 - Sharing Chvoc_d_la't'e |

World Finals - Harbin - 2009/2010

Chocolate in its many forms is enjoyed by millions of people around the world every day. It is a truly
universal candy available in virtually every country around the world.

.

You find that the only thing better than eating chocolate is'to share it with friends. Unfortunately your friends
are very picky and have different appetites: some would like more and others Jess of the chocolate that you
offer them. You have found it increasingly difficult to determine whether the1r demands can be met. Itis time
to writte a program that solves the problem once and for all!

Your chocolate comes as a rectangular bar. The bar consists of same-sized rectar;gular pieces. To share the -
chocolate you may break one bar into two pieces along a division between rows or columns of the bar. You or
the may then repeatedly break the resulting pieces in the same manner. Each of your friends insists on a
getting a single rectangular portion of the chocolate that has a specified number of pieces. You are a little bit
insistent as weH you will break up you1 bar only if all of it can be distributed to your friends, with none left

over.

* For exampla, Figure 9 shows one Way that a chocolate bar consisting of 3 x 4 pieces can be split into 4 parts.
that contain 6, 3, 2, and | p1eces respecmvely by breanking it 3 tlmes (This corresponds to the first sample

input.)

Ficure 9

Enput

The input consists of multiple test casgs each descrlbmo a chocolate bar to share. Each descupmon starts wzth
a line containing a single integer n (1 =~ n =% 15), the number of palts in which the bar is supposed to be split.

This is followed by a line containing two integers x and y (1 ~100), the dlmens1ons of the chocolate

bar. The next line contains n positive integers, giving the number of pxeces that are supposed to be in each of
the n parts. :

The input is terminated by a line containing the integer zero.

' 4794 - Sharing Chocolate R - 12



Output

For each test case, first display its case number. Then,dispiay whether it is possible to break the chocolate ip
~ the desired way: display “"Yes" if it is possible, and “"No" otherwise. Follow the format of the sample output.

Sample Input

O NN ONW S

Sam‘ple'(}utput_~

Case-1: Yes
Case 2% No

Harbin 2009-2010

4794 - Sharing Chocolate

212



Problem .Statélﬁént (PerfecfPowers)

A number is called a perfect power if it can be written in the form m”k, where m and k are
- positive integers, and k > 1.

Given two positive integers A and B, find the two perfect powers between A and B, inclusive,
that are closest to each other, and return the absolute difference between them. If less than two
~perfect powers exist in the interval, return -1 instead, ‘

" Definition
Class: | PerfectPowers
Method: nearestCouple
Parameters: long, long
_ Returns: long

- Method signature: long nearestCouple(long A, long B)
(be sure your method is public) '

Notes
e 1isa perfect power.
Constraints

- A will be between 1 and 10’\18 inclusive.-B will be between A+1 and 1018,

mcluswe
Examples |
0)
’

Returnsl 3

~land 4 arethe first pair of perfect powers.
D _

8 .

’

Returns: 1

8 and 9-are the closest pair of perfect powers.
)

10

.15

Returns: -1

No pair of perfect powers is plesent in the mtewal.



3

1
1000000000000000000

,Returns: 1

This is the largest possible range, and 8 and 9 are the closest pair of perfect powers.
4 N : .

80000 ’

90000

Returns: 80



Problem Statement (PomtErasmg)

You are given a int[] y of length N. The values in y describe N points in the plane for each x=0,
1,..,N-1thereisa pomt at coordmates (x, yIx]). : :

Krolik is going to perform the following operation repeatedly'

1. Choose two of the remaining (i. ¢. not yet erased) pomts say A and B, with different y-

coordinates.
2. Cons1der the rectangle with sides parallel to coordinate axes and points A and B in two

opp051te corners.
3. Erase all points strictly inside the rectangle.

In each iteration, Krolik must choose A and B in such a way that at least one point is erased If no
more operations can be performed, Krolik will count the number of remaining points and write it -
into a notebook. Return a int[] containing all possible values of the number Krolik can write down,
in ascending order. : :

Notes

- A pomt is strictly inside a rectangle ifit is 1ns1de the rectangle and does not lie on the border
of the rectangle

~Constraints | |
* y will contain between 1 and 50 elements, inclusive.

» ' Bach element of y will be between 0 and 1,000,000,000, inclusive.

Examples

0) o
{1I 2l ll 1l O' 41 3}

Returns: {4, 6 }
Krolik will end with 4 pomts if Krolik takes the followmg steps

. Choose (1, 2) and (4 0) to erase (2, 1) and (3, 1).
* Choose (0, 1) and (5 4) to erase (1, 2).

If Krolik first chooses (0, 1) and (5, 4) to erase (1, 2) 6 pomts remain and there are no valid moves
left. '
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1) |

{ OI 0I 4' 4'. 8’ 8' 4’ 4}
Returns: {6 }

2)
{522 }

Returns: {1 }

) .
{19, 19, 19, 19, 19, 19 }

“Returns: {6 }

4)
‘ { 0[ 1‘[ 2)’ 3’ 4 }

Returns: {2 }

5) |
{ 7! 8! 8[ 7’ 6! 7’ 9I 3' 5[ O }

Returns: {3, 4, 5}

6 - ,
{3,2,3,3,4,3, 4,3,3,1,5, 3}

Returns: {4, 5, 6,»7, 9}

7 | A - .
» {51 5: 4: 4! 57 8: 5'1 57 5; 51 57 91'2; 0, 9_, 41; 5! 51 31 4! -41 4' 41 7/ 4}

Returns: {6, 7, 8, 10, 11, 12, 13, 15, 16, 17 }
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A. Qin Shi Huang's National Road System

Description

During the Warring States Period of ancient China(476 BC to 221 BC), there were seven
kingdoms in China ---- they were Qi, Chu, Yan, Han, Zhao, Wei and Qin. Ying Zheng was
the king of the kingdom Qin. Through 9 years of wars, he finally conquered all six other
kingdoms and became the first emperor of a unified China in 221 BC. That was Qin dynasty
--— the first imperial dynasty of China(not to be confused with the Qing Dynasty, the last

“dynasty of China). So Ying Zheng named himself "Qin Sh1 Huang" because "Shi Huang"
means "the first emperor" in Chinese.

Qin Shi Huang undertook gigantic —projects,
including the first version of the Great Wall of China, the
now famous. city-sized mausoleum guarded by a
life-sized Terracotta Army, and a massive national road
system. There is a story about the road system: '
 There were n cities in China and Qin Shi Huang
wanted them all be comected by n-1 roads, m order that
he could go to every city from the capital city Xianyang,
Although Qin Shi Huang was a tyrant, he wanted the
total length of all roads to be minimum,so that the road

* system may not cost too many people's life. A daoshi
(some kind of monk) named Xu Fu told Qin Shi Huang
that he could build a road by magic and that magic road -
would cost no money and no labor. But Xu Fu could

A5 only build ONE magic road for Qin Shi Huang. So Qm

Shi Huang had to dec1de where to build the magic road, Qin Shi Huang wanted the total

length of all none magic roads to be as small as possible, but Xu Fu wanted the magic road to
~ benefit as many people as possible ---- So Qin Shi Huang decided that the value of A/B (the
ratio of A to B) nmst be the maximum, which A is the total population of the two cites
comnected by the magic road, and B is the total length of none magic roads.

Would you help Qin Shi Huang? : :

A city can be considered as a point, and a road can be considered as a line segment

comnecting two points.
Input
The first line contains an integer t meaning that there are t test cases(t <= 10).

For each test case:
‘The first line is an integer n meaning that there are n cities(2 < n <= 1000).

1
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Then n lines follow. Each line contains three mtegers XY and P ( 0<=X,Y<=1000,0

<P <100000). (X, Y) is the coordinate of a city and P is the popula‘uon of that city.
It is guaranteed that each city has a d1st1nct location.

Output

For each test case, print a line indicating the above men’uoned maxxmum ratio A/B. The
result should be rounded to 2 digits after decimal point.

- Sample Input

2

4

1120
1230
2002 80
2001 100
3
1120
1230
2240

| Sample Output

65.00
70.00



5031 - Graph and Queries

Asia - Tianiin - 2010/2011

You are given an undirected graph with N vertexes and M edges. Every vertex in this graph has an integer
value assigned to it at the beginning. You're also given a sequence of operations and you need to process them
asrequested. Here's a list of the possible operations that you might encounter:

1. Deletes an edge from the graph.

The format is [D X], where X is an infeger from 1 to M, indicating the ID of the edge that you should -
delete. It is guaranteed that no edge will be deleted more than once. :
- Queries the weight of the vertex with K-th maximum value among all vertexes currently Lonnected
with vcrte\ X (incl uding X itself). :

3o

The format is [Q X K], where X is an integer from 1 to &, indicating the id of the vertex, and you may
assume that K will always fit into a 32-bit signed integer. In case X is illegal, the value for that query
will be considered as undefined, and you should return 0 as the answer to that quely

3. Changes the weight of a vertex.

The format is [C X V], where X is an integer from 1 to N, and Vis an integer within the range [ - 106 '
Oﬁ]

The operations end with one single character, E, which indicates that the current case has ended. For
simplicity, you only need to output one real number - the average answer of all queries.

input

e

There are multiple test cases in the input file. Each case starts with two integers N and # (1 SEN Y 104,
0=prg * 10%), the number of vertexes in the graph. The next N lines describes the initial weight of each
vertex (- 106 et [weightl[i] = 106). The next part of each test case describes the edges in tﬁegraph at the

beginning. Vertexes are numbered from 1 to N. The last part of each test case describes the operations to be
performed on the graph. It is guaranteed that the number of query operations [Q X K] in each case will be in
the range [ 1, 2 * 103], and there will be no more than 2 * 105 operations that change the values of the
vertexes [C X V. :

)

There will be a blank line between two successive cases. A case with N =0, M = 0 indicates the end of the
input file and this case should not be processed by your program.

Output | L

For each test case, output one real number - the average answer of all queriés-, in the format as indicated in the
- sample output. Please note that the result is rounded to six decimal places.

Explanation for samples:

5031 - Graph and Queries .18



For the first samplé'

D 3 - deletes the 3rd edge in the graph (the remaining edges are (1 2) and (2, 3))

0 12 - finds the vertex with the second largest value among all vertexes connected with 1, The answer is-20.
" ©21-finds the vertex with the largest value among all vertexes conneicted with 2.'The answer is 30. |

D 2 - deletes the 2nd edge in the graph (the only edge J;eff after this opération is (1,2))

© 3 2 - finds the vertex with the second largest value among all vertexes connected with 3, The answer is 0
(Undefined).

C 150 - changes the value of‘vertex 1 to 50.

Q 11 -finds the vertex with the largest value'among‘ all vertex connected with 1. The answer is 50.

E - This is the end of the current test case. Four queries have been evaluated, and the answer to thls caseis 20
+30+0+50)/4 =25.000.

For the second sample, caution about the Vél‘t.éx with saﬁe weighf:

01 1-the answer is 20

012 -the answér is 20

0 13-the ans@er _is 10

Sample input

3.3

MO OO0 900 U o -

10
20
30
2
3
3
3 [
12 '\ b0 o
21 o .- . :
. sample Output
1 50 , é ,
1y B v - case 1t 25.000000
. . case 2° 16.666667
o . Tianfin 2010-2011
20 :
20
12
2 3
13
011
012
Q13 -
E
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Problem Statement (SRMChallengePhase) |

Mr. Dengklek introduced you to an onlme programming contest called SRM (Spec1al
Round Match)!

~You are now in the challenge phase of the contest. There are N coders in the contest,
conveniently numbered 0 through N-1. In this phase, each coder is given an opportunity to
make challenge attempts against another coders. Each challenge attempt can be successful or
unsuccessful. In case a challenge attempt against some coder X is successful, it is said that
coder X is successfully challenged. A coder may not attempt a challenge against him/herself,

After the challenge phase is over, you remember this information:

'« The information about challenge attempts is given in String]] codersAttempted.
Concatenate all its elements to obtain a single string. This string will contain N
characters. If the i-th (0-indexed) character is "Y', the i-th coder attempted exactly one
challenge (which could be successful or unsuccessful). Otherwise, the i-th coder didn't
attempt any challenges. No coders attempted two or more challenges.

e The information about successful challenges is given in String[] codersChallenged.
Concatenate all its elements to obtain a single string, This string will contain N
characters. If the i-th (0-indexed) character is 'Y", the i-th coder was successfully
challenged exactly once. Otherwise, the i-th coder was never successfully challenged.
No coder was successfully challenged two or more times.

e Assoon as a coder had been succesfully challenged, the coder became upset and
stopped making any challenge attempts. :

« Each coder could be unsuccessfully challenged arbitrary many times. Some of the
unsuccessful challenges against a codel could be made after the coder had been
successfuﬂy challenged.

Thére were no two simultaneous challenge attempts during the challenge phase, so it can be
represented as a chronologically ordered sequence of challenge attempts. Unfortunately, you
forgot how exactly the challenge phase happened. Return the number of different possible
sequences of challenge attempts that are consistent with the information that you remember,
modulo 1,000,000,007. The information that you remember may be inaccurate, so if there are
no such sequences, return 0. See examples for additional clarification.

Censtraints

e codersAttempted and codersChallenged will each contain between 1 and 50
elements, inclusive, :
e Each element of codersAttempted and codersChallenged will contain between 1 and
50 characters, inclusive.
e The total number of characters in codersAttempted and codersChallenoed ‘will be
the same. | ,
e Each character in both codersAﬁempted and codex sChallenged will be 'Y' or 'N'.



- Examples

0)

{'nYYu}

{ HNY” }
Retufns; 1

" The only valid sequence dfchal]enge attempts is:

«  Coder 1 unsuccessfully challenged coder 0, then codér()sucessﬂJHy challenged coder 1.

D ' _
{YIYY", HNNH}
{HN", "NYY"}
Returns: 4

. Here are the four possible sequences:

» Coder 0 successfully challenged coder 2, then coder 1 successfully challenged coder 3.
- »  Coder 0 successfully challenged coder 3, then coder 1 successfully challenged coder 2.
o Coder 1 successfully challenged coder 2, then coder 0 successfully challenged coder 3.
-« Coder 1 successfully challenged coder 3, then coder 0 successfully challenged coder 2,

2)

{"YNNN"}
{IlﬁYYHI ”YH}
Returns: 0

The number of coders that were successfully challenged is greater than the number of attempts. It is
impossible. : : : ’

3)
{HN”} .
{"N”}

Returns: 1

(ryyyny o lt=g
. : . 2 Py \:’f
{ TNNY" } 7 -7 } Ao / % Z)q—/ﬂ

Returns: 24

5)

{ myyn , BNAL , "YYYY',' , NN , "YYYYY ™ }

{HNH, HY'YYYYH, IINH, "Y"/ ”N", "Y'YYY”, HNH}
Returns: 807026001



4855 -'Hyper BOX

Asia - Dhalca - 2010/2011

You live in the universe X where all the physical laws and constants are different from ours. For example all
of their objects are N-dimensional. The living beings of the universe X want to build an N-dimensional -
monument. We can consider this N dimensional monument as an N-dimensional hyper-box, which can be
divided into some N dimensional hypercells. The length of each of the sides of a hyper-cell is one. They will
use some N-dimensional bricks (or hyper-bricks) to build this monument. But the length of each of the N sides
of a brick cannot be anything othef than fibonacci numbers. A fibonacci sequence is given below:

1,2,3,5,8,13,21...

- As you can see each value starting from 3 is the sum of previous 2 values. So for N = 3 they can use bricks of
sizes'(2,5,3), (5,2,2) etc. but they cannot use bricks of size (1,2,4) because the length 4 is not a fibonacci
number. Now given the length of each of the dimension of the monument determine the minimum number of
hyper-bricks required to build the monument. No two hyper-bricks should intersect with each other or should
not go out of the hyper-box region of the monument. Also none of the hyperﬂ'cells'of the monument should be

empty.

Input

First line of the input file is an integer T (1 == 100) which denotes the number of test cases. Each test case

o

starts with a line containing V (1 N 15) that denotes the dimension of the monument and the bricks. Next

lline contains NV integers the length in éach dimension. Each of these integers will be between'1 and
2000000000 inclusive. ' '

Qumut

For each test case output contains a line in the format Case x: M where x is the case number (starting from 1)
and M is the minimum number of hyper-bricks required to build the monument.

4855 - Hyper Box 112



‘Sample Input

4

78

W s N

Sample Output

Case 1: 4
. Case 2: 2

Dhaka 2010-2011

Problemsetter: Abdullah al Mahmud
Special Thanks: Md. Arifuzzaman Arif

4855 - Hyper Box
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4812 - Hyperactive Girl

.

Helen is a hyperactive girl. She wants to schedule her activities so that at any moment of the day there is at
least one thing she can do. She does not care if her actwmes overlap in time, as long as every moment of her
day has an act1v1ty scheduled

Helen divided the day in a particular way. The day starts at time 0 and finishes at time M. Each moment of the
day is rep:escnted by a real number between 0 and M, inclusive. Helen made a list of all possible activities,
with their start and finish times. Now she must decide which subset of activities to schedule.

If an acti\;ity starts at time S and finishes at time F, then we say that it covers all moments between Sand F,

inclusive. Helen does not want to waste any activities, so she will only choose minimal subsets of activities
that cover the day to be scheduled. A subset of activities is a minimal subset that covers the day if and only if:

¢ every moment of the day is covered by at least one act1v1ty of the subset; and
® removing any of the activities from the-subset would leave at least one moment of the day uncovered.
Note that:some moments of the day may be covered by more than one actiVity.

Given the list of possible activities for one day, you must help Helen by determining how many distinct
minimal subsets cover the day. '

‘mput

Each test case is given using several lines. The ﬁrst line contaxr(;s two integers M and N, representing
respectively the highest value for a moment in the day (1 =M — ~10°) and the number of possible activities for

the day (1 =N= 100). Each of the next N lines describes one p0351ble activity and contains two 1ntegers Sand -

E, represénting respectively the start and finish times of the activity (0 ES <F gM). A
The last test cdse is followed by a line containing two zeros.
Cutput

For each test case output a single line with a single integer representing the number of minimal subsets that
cover the day. To make your life easier, print the remainder of dividing the solution by 108.

Sample Input

Wr N o ®
oW o U Wi
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FOL R O
PR oy

i

421
01
00

- Sample Output

4
1
0

South America 2010-201 1
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é] - 4809 - Electric Needs

“You are going to construct a new factory in your city. Since you have major electric needs, having the facté)ry
placed close to a power plant is important. You want to build a prioritized list of possible locations.

-The érea in which the factory needs to be located can be représent’ed as a rectangular grid of N rows and M
columns of cells. Some of those cells contain a power plant. The new factory occupies exactly one cell, and
can be placed in any empty cell (i.e., any cell that does not contain a power plant).

' Numbering rows from 1 to N and columns from 1 to M, the location of a cell can be described by two integers.
Cell (i, j) is the cell in row i and column j. The distance between cell (i, j,) and cell (i;, /) is max (| iy - i1 L1 j,

- j,l) where | x| represents the absolute value of x. The electric priority of a location is its minimum distance to

a power plant, : o ‘

With this in mind, you will number all possible locations with consecutive integers starting from 1. You will
do it in ascending order of electric priority. Among locations with the same electric priority, you will number
them in ascending order of their row numbers. Among locations with the same electric priority and row
number, you will list them in ascending order of column numbers.

In the following picture you can see a 4 x 7 grid. Black cells are the cells in Which there is a power plant,
Dark gray cells have an electric priority of 1, light gray cells an electric priority of 2 and white cells an electric
priority of 3. The number inside each cell is the number assigned by you to the location. '

" You will receive several queries about the prioritized list built. In each query you will be given a number
representing a position in the prioritized list and you have to calculate which location was assigned the given
position, ' S

input

Each test case is given using several lines, ’Ehe ﬁrstéine contains three integers N, M and P, representing the
number of rows and columns of the grid (1 =N, M — 10%) and the number of existing power plants

< : : ,
1-—-pP = 20). Each of the next P lines contains two integers R and C representing the row and column
< ol
numbers of the location of a power plant (1 SR ZNand1=C f:M). Within each test case, all power plant
locgtior}& are different. The next line contains a single integer Q representing the number of queries

(1 =Q —50). Then follows a line with Q integers p;,..., pq representing positions in the prioritized list

4809 - Electric Needs : R 17



(1 SpiSNxM-P). »'

The last test case is followed by a line containing three zeros.

Quitput
For each test case output Q + 1 lines. Line i of the first Q lines must contain two integers representing the row
and column numbers of the location that was assigned number p;- The last line for each test case must contain

a single character “~' (hyphen).

$ampie input

CVOUKRFERREPEO NS

7 2
5 v
4
6 11 16 21 26 .
000000000 1000000000 1
1 ) :
99999999999999999
00
Sample Cutput
. ~ N
14
33
4 5
27
4 7
4 1

1000000000 1000000000

South America 2010-2011
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Problem 1: Alien Game

Aliens on the Unknown planet have a tradition of playing a game called Loiten. It is played by two ,
- players who alternate turns. There are N buckets with apples standing in one line in front of the
players. They are numbered from left to right with integers starting from 1.

In one turn a player can select one of the buckets which is not the first and not the last and has a
positive number of apples in it, and move all of that bucket's apples to the bucket adjacent to the left
and at the same time move all of them to the bucket adjacent fo the right. That's right, the number of
apples can be negative as it is a really strange planet. Thus, if there are 3 consecutive buckets with

* the number of apples being x, y, z, then you can perform the move if'y is greater than zero. The
resulting capacity of the buckets will be as follows xty, -y, z+y. The first player Who can't make a
move loses.

~ You happen to know one of the aliens from the Unknown planet named Popo. He is a very good
Loiten player, and has reached the Loiten Finals, On the day prior to the game, he found out the
number of apples in each of the buckets. Unfortunately, his memory is not that good, and he can't
remember the number of apples in the P-th bucket. He just remembers that it is a number with -
absolute value not greater than F.

- Now, he is askmg you to help him to calculate his chanees The players at the Finals are so good
that they only make optimal moves to maximize their chance of winning. If neither player can win,
the game is considered a draw. You are to find the number of possible apple counts for the bucket
with an unknown number of apples where Popo w1ll win. Popo is'also sure that he is the one to
make the first turn,

Input

‘The first line of the input file consists of a single number T, the number of test cases. Each test case
begins with a line containing two integers N, the number of buckets and P, the number of the bucket
with the unknown amount of apples. It is followed by a line containing N integers, the numbers of

apples in the corresponding buckets. The Pt number on this line is the positive integer F and
corresponds to the constraint on the number of apples in the P-th bucket.

Output

Output T lines, with the answer to each test case on a smgle line, the number of possrble values for

- unknown bucket

Constraints
T=50

1< P <N <2,000.

1< F < 1,000,000,000,000.

The number of apples in each bucket at the start of the game has an absolute value not greater than
1,000,000,000,000. '






Q| 4815-Kids' Wishes
Lt At ot A 10001

Kevin is a kid. He has lunch at school together with many more kids. They use to go outdoors and have lunch
sitting on the ground. They love to form a big circle in which each kid has exactly two neighbors, one on'the

~ left and one on the right. Sometimes the teacher has problems arranging the circle because some kids wish to
sit down next to other kids. Each kid may wish to sit down next to at most two other kids, because each kid
has just two neighbors in the circle. The teacher wants to-know whether it is possible to arrange the circle in
such a way that all kids' wishes are satisfied. You clean up the place when the lunch ends. Since you want to
finish your work as early as possible, help the teacher in answering that question.

Input

Each test case is given using several,,lm es. The ﬁrst line contains two mtegers K ind W representing
respectively the number of kids (3 = K= 109) and the number of wishes (0 = W = 105). Kids are 1dent1ﬁed

with number; LS betwcen 1 and K. Each of the next W lines describes a different wish using two distinct mtegers
Aand B (1 =AB= = K); these values represent that kid A wishes to sit down next to k1d B. Each kid has at

most two wishes.
The last test case is folIowed by a line containing fWo ZerOs.
Cutput

For each test case output a single line containing an uppercase "Y' if it is possible to arrange a circle in such a
way that all kids' wishes are satisfied, or an uppercase "N' otherwise.

Sample Input

s

;. o
. . 0, =
O'wmr—\v—lmwwi—-](\)r—ll\:p
www

(O

OI—“UJU)NI——‘NO\IOI—'

000000000 0

.o

* Sample Output

"N
Y
Y

South Afnerica 2010-2011
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Problem 2: Safest Place

While en route to the 295th annual Galactic Dance Party on Risa, you find yourself -
unceremoniously yanked out of hyperspace and, according to your sensors, surrounded by N space
bombs. Apparently caught in a trap laid out by some dastardly and unknown enemy, and unable to
return to hyperspace, you must find the safest place in the vicinity to weather the detonation of all
the space bombs. Your unseen opponent has constructed a cube-shaped space anomaly that you are
unable to leave, so your options are limited to points within that cube.

Before the bombs explode (all simultaneously), you have just enough time to travel to any integer
point in the cube [0, 0, 0]-[1000, 1000, 1000], both inclusive. You must find the point with the
maximum distance to the nearest bomb, which your captain's intuition tells you will be the safest
point. : :

Input

The first line of the input file consists of a single number T, the number of test cases. Each test
consists of single number N, the number of bombs, followed by 3*N integers descnbmg the
positions of the bombs

Output

Output T integers, one per test case each on its own lme representmg the square of distance to the
nearest bomb from the safest point in the cube.

Constraints
T=50 |

] <= N <=200

All bombs coordinates will be in'[O, 1000], both inclusive.

-







4813 - Ingenious Métrb

The King of Logonia will inaugurate soon a new and revolutionary metro, based on an 1nvent1on of the Royal
Engineers, which allows teletransportation, :

The new metro consists of a very long tunnel with a station at each kilometer, There are also T _
teletransporters, which are located at some of the stations. In each station there is a keyboard with T keys,
where each key corresponds to one teletransporter. The figure below 1llustrates a metro system with three
teletransporters located in stat1ons marked A, B-and C.

2 1 0 1 2 3 a4 5 & 7 8 9 10 11 12 13 1.

The metro works as follows. The user goes in a station (the start station) and presses the key correspondmg to
the teletransporter he wants to use. The user is then teletransported to the station which is at the same distance
from the teletransporter as the start station, but on the opposite side relative to the teletransporter. More
precisely, if the location of the start station is i and the user presses the key corresponding to the

-+ teletransporter located in position j, he will be taken to the station located at position 2 x j - i. For example, if
the user is in station 6 and wants to go to station -2, he can use the teletransporter C (goes from 6 to 10) and
then the teletransporter A (goes from 10 to -2)

The King, however, knows that it is possible that there is no sequence of teletransporters that will take the

user from a given station X to a given station Y, To avoid that the users keep trying to go where they cannot

go, he wants to make a program available in the Internet to help users. The King wants you to write a program
which, given the position of each teletransporter, answers a series of queries, For each query the start and the _
destination stations are glven and your program must determine if it is p0531ble for the user to go from start to

destination, '
Input
Each test case is given using sevegal hnes The first line contains two intege ers de Q indicating respecnvely
the number of teletransporters a-7- 105) and the number of quenes (1-=Q- 10) The second line
<

contains 7 dlfferent mtegers t, indicating the position of the teletransporters (- 107 —t —107). Each of the Q

' followm g Imes descnbes a query and ¢ <0nta1ns two distinct integers S and D indicating the position of the start
and destination stations (- 107 = §, D = 107)

~ The last test case is followed by a line containing two zeros.
Output

For each test case output a single line containing the answers to the Q queries, in the same order that the
queries were given in the input. For each query you must output an uppercase "Y' if it is possible to reach the
destination station from the start station using the metro, or an uppercase "N’ otherwise.

4813 - Ingenious Metro ’ B : 1/2



Sample Input

11
-2
-6 2

.52

10 20 30 40 50
10 15

20 40

53

05 -3 -84

-1 499

4 237

-1 =591

00

Sample OQutput

K 2 <

Y
N Y

- South America 2010-2011
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L 4953 - Wormly

J Wormly

Jonly is writing his first computer game, For the opening scene he wants to have the main character, Wormly,
. cross Bridgely, the bridge. Wormly is a worm made of b equal circular bubbles and L legs. At all times each
leg has to be under one of the bubbles, and under each bubble there can be at most one leg. Bridgely was
supposed to be composed of n planks with the width of each plank equal to the diameter of each of Wormly S
bubbles. However, some of the planks are mlssmg

At every moment, Wormlyean do exactly one of the following:
. Move one of its legs forward over any number of (possibly missing) planks. After the move, the leg
should be on a plank and underneath one of Wormly's bubbles A leg isn't allowed to overtake other
legs.

® Move all of its bubbles forward one plank while its legs remain on the same planks After the move
each leg must still be under one of Wormly s bubbles

— 1 AT A,

~ Figure 1: In this example, the only possible move for the last leg is to position b. (The plank at position a is
missing, so the leg cannot move there. To get to position ¢, the last leg would have to overtake the first leg.)
Also, in this example, moving all the bubbles forward is not allowed because Wormly's last leg would end up
: - without a bubble over it '
Now Jonly is wondering how long the animation takes until Wormly reaches the end of Bridgely. Initially
~ Wormly's bubbles are directly above the leftmost b planks of the bridge and its legs are on the leftmost L
. planks. At the end of the animation Wormly's bubbles have to be directly above the nghtmost b planks and its
- legs have to be on the rightmost L planks.

The left- and rightmost L planks of Bridgely are not missing.

4953 - Wormly ’ ' BERR V-3



“Input
On the first line a positive integer: the number of test cases, at most 100. After that per test case:
® One line with three integers L, bandn (1 <L <b <n <1 000 OOO) the number of legs, the number of
bubbles and the length of the bridge respectively.

* One line with a string consisting of n characters, either *0" or “1', describing Bridgely. A one indicates
a plank and a zero indicates a missing plank, '

Output
Per test case:

o One line with an mteger the minimum number of steps it takes Wormly to cross Bridgely. If it is

impossible to get across while satisfying the constraints, the line must contain "IMPOSS IBLE“
1nstead :

‘Sample in- and output

Input |Qutput

I3 1

1 2 2|IMPOSSIBLE
11 5

235
11011
135
{11011

Northwestern 2010-2011
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3 4379 -iSharp

You are developing a new fashionable language that is not quité unlike C, C++, and Java. Since your language
should become an object of art and fashion, you call it i# (spelled i-sharp). This name combines all the modern
naming trends and also hints at how smart you are. Your language caters for a wide auditory of programmers
and its type system includes arrays (denoted with ** [ ]"), references (denoted with “*&"), and pointers (denoted

~ with > *"), Those type constructors can be freely combined in any order, so that a pointer to an array of
references of references of integers (denoted with “ints&s []*") is a valid type. Multiple variables in i* can
be declared on a single line with a very convenient syntax where common type of variables is given first,

_followed by a list of variables, each optionally followed by additional vanable specific type ¢ constructors For
example, the following hne

inté a*[]&, b, c*;

" declares variables a , b, and ¢ with types ‘int&& []*", Vintg", and’ “inte*" correspondmgly Note, that
type constructors on the right-hand sides of variables in i# bind to variable and their order is reversed when
they are moved to the left-hand side next to type. Thus ““int*s& a"is equivalent to ““int as&*". However,
you discover that coding style with multiple variable declarations per line is confusing and is outlawed in
many corporate coding standards. You decide to get rid of it and refactor all existing i* code to a single
variable declaration per line and always specify type constructor next to.the type it refers to (instead of the
right-hand side of variable). Your task it to write such refactoring tool. ’

Ainput

The input file contains several test cases, each of them as described below. The input contains a single line
with a declaration of multiple variables in i# . The line starts with a type name, followed by Z€r0, 0N, Or More
" type constructors, followed by a space, followed by one or more variable descriptors separated by **, "
(comma) and space, and terminated by **; "(semicolon). Each variable descriptor contains Vanable name,
followed by zero, one, or more type constructors. Type name and variable names are distinct and consist of

“

lowercase and uppercase English letters from “a" to >*z" or “"A" to >*Z". The line contains at most 120
characters and does not contain any extra spaces.

Qutput
For each test case, the output must follow the descrlptwn below. The outputs of two consecutive cases

will be separated by a blank llne.

Write to the output a line for each variable decldred in the input. For each variable write its declaration on a
single line in the same format as in the input, but with all type constructors next to its type. Separate type with
all type constructors from a variable name by a single space. Do not write any extra spaces.

Sample Input

ints a*[l&, b, c¥;
Double[][] Arrayl];

4379 - iSharp : 1/2



Sample Qutput
' int&&[]*va; |
int& b;

int&* c;

Double[][][] Array;

Northeastern Europe 2008-2009
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3392 - Triangular Sums

Mmﬂma—m 1 \- ' . =4 )

The n-th Tnangular number T(n)=1+...+ n, is the sum of the first n integers. It is the ‘number of pomts ina
triangular array with n pomts on side. For example 7(4):.

X
X x
X X X
N XX XX
Write él-p;o gram to compute the weighted sum of trianguiar numbers:
| W(n) = SUMIk = 1.insk * Tk + 1)]
Input
The first liﬁe of input conta'ms a-siﬂgle integer N, (1 i*'-:'N S 1000)‘ which is the number of datasets th4at. follow.
Each dataset consists of a siﬁgle line of Vinputrcontaining a single integer n, (1 En 2300), which is the number
of ppints on a-side of the tri;mgle.
Outgﬁu*ﬁ |

For each dataset output on a single line the dataset number ¢! through N), a blank, the value of n for the
dataset a blank, and the weighted sum, W{(n), of triangular numbers for n.

Sample Input

=0 WD

0
Sample Outpm

3 45

4 105
35 210

4 10 2145

N

Greater New York 2006-2007
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4596 - Headshot

You have a revolver gun with a cylinder that has n chambers. Chambers are located in a circle on a cylinder.
Each chamber can be empty or can contain a round. One chamber is aligned with the. gun's barrel. When
trigger of the gun is pulled, the gun's cylinder rotates, aligning the next-chamber with the barrel, hammer -
strikes the round, making a shot by firing a bullet through the barrel. If the chamber is empty when the
hammer strikes it, then there is no shot but ]ust a ““click".

You have found a use for this gun. You are playing Russian Roulette with your friend. Your friend loads
rounds into some chambers, randomly rotates the cylinder, aligning a random chamber with a gun's barrel,
puts the gun to his head and pulls the trrgger You hear “click" and nothing else -- the chamber was empty
and the gun did not shoot. »

' Now it is your turn to put the guri to your head and pull the trigger. You have a choice. You can either pull the
trigger right away or you can randomly rotate the gun's cylinder and then pull the tngger What should you
" choose to maxrrmze the chances of your survwal‘7

,m;r)u%:

'Th input file contains several datasets. A dataset contains a single line wrth a string of n drglts 0" and 1" ¢
2 =71 == 100). This line of digits represents the pattern of rounds that were loaded into the gun'’s 's chambers.

0" represent an empty chamber, ** 1" represent a loaded one. In this representation, when cyhnder rotates
before a shot, the next chamber to the right gets aligned with the barrel for a shot. Since the chambers are
actually located on a circle, the first chamber in this string follows the last one. There is at least one **0" in

~ this string.
Gutput
For each dataset, write to the output file one of the followihg words (withour quotes)'

“SHOOT" -- if pulling the trigger right away makes you less likely to be actually shot in the head with
the bullet (more likely that the chamber will be empty).
® “ROTATE" -- if randomly rotating the cylinder before pulling the trigger makes you less 11kely to be
actually shot in the head with the bullet (more likely that the chamber will be empty).

4596 - Headshot : : 2



¢ “EQUAL" - if both of the above choices are equal in terms

‘Sample input

0011
0111
000111

Sample Output

- EQUAL

ROTATE

" SHOOT

of probability of being shot.

Northeastern Europe 2009-2010

4596 - Headshot
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A. Equilateral , - : ’ ‘ ‘ http://c h24.org/‘e_C/htm1/A;h'

lof1l

You are given N rods with sizes S1,52,S3 ...

You need to create the 'larrgest e.qliilateral

A. Equilatefal

SN. You can connect two rods with sizes Si and
Sj to turn them into one rod with size Si+Sj.

triangle possible out of the rods. So connect
the rods in a way that you have 3 rods w1th
exactly the same size.

You do not need to utilise ell the rods.

Input

Each 1nput will contain several test cases.

The first line -of each test case w111 contain one number N indicating the

amount of rods. The next line will contain N numbers (S1 ... SN) s_eparated by

spaces. The last line of the mput will contain a 0.

Lookmg into the inputs you can verlfy that 1 <= S1 <= 100 and 4 <= N <=
100. ‘

Output

For each test case print one line with the size ofv the side of the biggest

- equilateral trlangle that can be built out of the given rods. If no equilateral’

triangle can be built then print 0.
Example input

5
11111
4
1234
8 .
24493762
0

Example outptut

(o)

03/04/11 13:£






% e 4S90-Busine‘s's Center |

) . ~- .

International Cyber Police Corporation (ICPC) had built a new mega-tall business center to host its
headquarters and to lease some space for extra profit. It has so many floors, that it is impractical to have a
separate button in each of its m elevator cars for each individual floor. Instead, each elevator car has just two
buttons. One button in i-th elevator car makes it move up u; floors, the other makes it move down d; floors.
The business center is so high, that we can ignore its height for this problem (you will never reach the top .
floor), but you cannot go below the ground floor. All floors are numbered by mteger numbers starting from
Zero, Zero bemg the ground floor.

You start on the ground ﬂoor Of the business center. You have to choose one elevator car out of 7z to ride on.
You cannot switch elevators cars after that. What is the Iowest floor above the ground floor you can get to
after you press elevator car buttons exactly n times?

input

Input contains several(,datgsets separategl by 2 blank line. The first hne of each datasct contains two mteger
numbers nandm (1 =n-— IOOOOOO 1 =m ==2000) -- the number of button presses and the number of

elevator cars to choose from ']:he following m Imes describe elevator cars. Each hne contains two mteger
numbers i; and d; (1 —u,;, d, ~ 1000) '
Cutput

For each dataset, write to the output file a single positive integer number -- the number of the lowest floor
above ground floor that can.be reached by one of m elevators after pressing its buttons exactly » times.

Sample Input
10 3
15 12

15 4
7 12

' Samp!e Output

- 13

Northeastern Europe 2009-2010
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4864 - Bi.,,t.Coul_’ltiIvl'g‘ |

Start with an integer, N, which is greater than 0. Let N, be the number of ones in the binary representation of
Ny So, if Ng=27, N; = 4. For all i > 0, let N, be the number of ones in the binary representation of N . This
sequence will always converge to one. For any starting number Ny, let K be the minimum value of i — O for

which N; = 1. For example, 1fNo =31,then Ny =5,N,=2,N; = 1, so K=3.

Given arange of consecutive numbers, and a value X, how many numbers in the range have a K value equal to
X? ' :

input

There will be several test cases in the ibnput. Each test case will consist of three integers on a single line:
LO HI' X

. _ N < , . ’
Where LO and HI (1 =10 =HI =1018) are the lower and upper limits of a range of integers, and X

< ‘
- (0—X = 10) is the target value for K. The input will end with a line with three 0s,

Cutput

For each test case, output a single integer, reprcscnting the number of integers in the range from LO to HI
(inclusive) which have a K value equal to X in the input. Print cach mteger on its own line with no spaces Do
not print any blank lines between answers.

Sample Input

31 31
31.31
27 31
27 31 2
1023 1025 1
1023 1025 2
000

oW

S&%émpie'@umui

H W o o

Southeast 2010-2011
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Grmter I\ew Yerk
Programming Conieet

Hoelstra University
i%emwpstead;rﬁv

E ¢ The Next Permutatioh

For this problem, you will write a program that takes a (possibly long) string of decimal digits, and
outputs the permutation of those decimal digits that has the next /larger value (as a. deCImaI number)
than the input number. For example :

123 -> 132
‘279134399742 ->. 279134423799

It ispossnb_le that no permutatlon of the input d|gi’ts‘has a larger value. For example, 987.
Input

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 up to 80 decimal digits which is the mput value. :

'

Output

For each data set there is one line of output. If there is no larger permutation of the input digits, the
output should be the data set number followed by a single space, followed by the string BIGGEST. If
there is a solution, the output should be the data set number, a single space and the next larger
permutation of the mput digits.

Sample Input _ ' : Sample Output
3 , : C , 1 132
1 123 : o : 2 279134423799
2 279134399742 ‘ : 3 BIGGEST
13 987 : :

‘Greater New York Regional , ' E » The Next Permutation
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Q1 49s3. Wormly
EJll‘.Qnﬁ__N.Ql:thmtﬁm_ZQlﬂlZDll

J ‘Wormly

Jonly is writing his first computer game. For the opening scene he wants to have the main character, Wormly,

cross Bridgely, the bridge. Wormly is a worm made of b equal circular bubbles and L legs. At all times each

. leg has to be under one of the bubbles, and under each bubble there can be at most one leg. Bridgely was
-supposed to be composed of n planks with the width of each plank equal to the d1ameter of each of Wormly S
~ bubbles. However, some of the planks are Imssmg s ,

At every moment, Wormly can do exactly one of the following:

e Move one of its legs forward over any number of (possibly missing) planks. After the move, the leg
should be on a plank and undcrneath one of Wormly's bubbles A legisn't allowed to overtake other
legs. .

e Move all of its bubbles forward one plank while its legs remain on the same planks After the move
each leg must still be under one of Wormly's bubbles '

-\ /wa JTb c

Figure 1: In this example, the only possible move for the last leg is to position b. (The plank at position a is
missing, so the leg cannot move there. To get to position ¢, the last leg would have to overtake the first leg.)
Also, in this example, moving all the bubbles forward is not allowed because Wormly's last leg would end up
without a bubble over it,

Now Jonly is wondering how long the animation takes until Wormly reaches the end of Bridgely. Initially
Wormly's bubbles are directly above the leftmost b planks of the bridge and its legs are on the leftmost L
planks. At the end of the animation Wormly's bubbles have to be directly above the rightmost b planks and its
legs have to be on the rightmost L planks,

The left- and rightmost L planks of Bridgely are not missing.

4953 - Wormly ' .12



-1 35

Input
On the first line a positivc integer: the number of test cases, at most, 100. After that perv test case:
‘® One line w1th three mtegers L,bandn (1 <L <b<n<1000000): the number of legs the number of
bubbles and the length of the bridge respectively.

* One line with a string consisting of n characters, either *0' or *1', descnbmcy Bridgely. A one indicates
a plank and a zero indicates a missing plank.

- Output
Per test case:

* One line with an integer: the minimum number of steps it takes Wormly to cross Bridgely. If it is
. impossible to get across while satisfying the constraints, the line must contain "IMPOSSIBLE"
1nstead

Sample in- and output

i

Input [Output
3 Y _
1 2 2|IMPOSSIBLE
11 5
235
11011

S (11011

Northwestern 2010-2011
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4868 -'Palindro.metver

North America - Southeast - 2010/2011

While driving the other day, John looked down at his odometer, and it read 100000. John was pretty excited
about that. But, just one mile further, the odometer read 100001, and John was REALLY excited! You see,
John loves palindromes - things that read the same way forwards and backwards. So, given any odometer
reading, what is the least number of miles John must drive before the odometer reading is a palindrome? For
John, every odometer digit counts. If the odometer reading was 000121, he wouldn't consider that a
palindrome. ' :

Input

There will be several test cases in the input. Each test case will consist of an odometer reading on its own line.
Each odometer reading will be from 2 to 9 digits long. The odometer in question has the number of digits
given in the input so, if the input is 00456, the odometer has 5 digits. There will be no spaces in the 1nput and
no blank lines between input sets. The mput will end with a line with a single 0.

Output

For each test case, ou{put the minimum number of miles John must drive before the odometer reading is a
palindrome. This may be 0 if the number is already a palindrome. Output each integer on its own line, with no
~ extra spaces and no blank lines between outputs.

Sample Input

100000
100001
000121
00456
0

- Sample Output

1
0
- 979
44

Southeast 2010-2011
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Problem Statement (PermutavtionSignature)

‘The signature of a permutation is a string that is computed as follows: for each pair of
consecutive elements of the permutation, write down the letter 'z’ (increasing) if the second
element is greater than the first one, otherwise write down the letter 'p' (decreasing).

‘For example, the signature of the permutation {3,1,2,7,4,6,5} is "Di IDID".

Your task is to reverse this computation: You are given a String signature containing the
signature of a permutation. Find and return the lexicographically smallest permutation with
the given signature. If no such permutation exists, return an empty int[] instead.

Notes

-For any positive integer N, a permutation of N elements is a sequence of length N that _
contains each of the integers 1 through N exactly once.-To compare two permutations A and
B, find the smallest index i such that A[ ] and BJ[i] d1ffer If A[l] < Bl[i], we say that A is
lexicographically smaller than B, and vice versa.

‘ Constraints

-signature will contain between 1 and 50 characters, inclusive.-Each character in signature
will be either '1' or 'D',

Examples

0)

"IIIII" : ‘
Returns: {1, 2, 3, 4, 5, 6 }

9]

"DI‘H‘ .

Returns: {2, 1, 3 }

There are two permutations with thls 31gnature {3,1,2} and {2,1,3}. You must return the
lexicographically srnaller one.

2)

"IIIID" :

Returns: {1, 2, 3, 4, 6, 5 }

3)
"DIIDID" :
Returns: {2, 1, 3, 5, 4, 7, 6}
This is the signature from the problem statement. Note that the correct answer is not the
permutation from the problem statement. :






Problem Statement (NetworkSecurity)

TopCoder Security Agency (TSA) has been hired to secure a network system In thlS network, there.

are several client computers and server computers which for the sake of conciseness will be called
clients and servers, respectively. There are several one directional data cables in the network:

between clients and from clients to servers. A data path in the network is defined as a series of 2 or

more computers C1, C2, C3, ..., CN such that for each i between 1 and N-1, there exists a data cable

from Ci to C(i+1). To avoid infinite data loops, the network is acyclic, that is, there does not exist a
data path that originates and ends at the same computer. A client Cis connected to a server S if there
exists a data path originating at C and ending at S

TSA is going to secure the network by installing data gates on some of the cables. The network is
said to be secure if for every pair of connected client and server, there exists at least one data path
between thern which uses at least one cable on which a data gate is installed.

There are N clients numbered 0 through N-1 and M servers numbered 0 through M-1. The data.
cables are given as String[] clientCable and String[] serverCable. The j-th character of thei-th
“element of clientCable is "Y' if there exists a data cable from client i to client j, or N' otherwise.
" The j-th character of the i-th element of serverCable is 'Y’ if there exists a data cable from client i
to server j, or 'N' otherwme ~

Return the minimum number of data gates that needs to be installed to make the network secure.

Definition
Class: . - NetworkSecurity
Method: ~ secureNetwork

- Parameters: String[], String[]
Returns: : int

Method 81gnature int secureNetwork(S’mng[] chentCable Strmg[] serverCabIe)
(be sure your method is public) ‘

Constraints . _
-clientCable will contain between 1 and 50 elements, inclusive.-Each element of clientCable will
contain exactly N characters, where N is the number of elements in clientCable.-Each character in
clientCable will be 'Y" or N'.-The i-th character of the i-th element of clientCable will be N'.-
serverCable will contain the same number of elements as clientCable.-Each element of
serverCable will contain between 1 and 50 characters, inclusive.-All elements of serverCable will
contain the same number of characters.-Each character in serverCable will be 'Y' or 'N'.-The
network will be acyclic as described in the problem statement.



0)

. {"NYN”'
, llNNNn
;"NYN"}

{ llYN 1
, IIYN "
, IINY Il}

Returns: 2

All thre¢ clients are connected to server 0 and only client 2 is connected to server- 1. If the data
gates are installed on the two cables as shown in the picture above, then each of the following data
paths between a client and server will contain at least one cable on which a data gate is installed:

+ C0->C1->S0
+ C1->80
- C2->C1->S0
+ C2->81

1)
. {HNNII
; IINNII}

{II NNNH
, "NNNII }

Returns: 0 ‘ ‘
“No client is connected to any server and hence the network is secure.

)
{"NYNN"
, IINN.NNH

, uNNNYn
,"NNNN“}

{uYYNn
-"nNNNuV
,HNNYH
,”NNN"}

Returhs: 3



4888 - Railroad |
North Aerica < Rocks Mountatn - 20102011

A train yard is a complex series of railroad tracks for storing, sorting, or loading/unloading railroad cars. In
this problem, the railroad tracks are much simpler, and we are only interested in combining two trains into
one. ' ,

F 3

1, 1,1

R /IIHIIIIIIIIIIIIIIIIIIIIIIII
'THHIIHIIIIIIIHHII||IHI><

\IHIIIHHIHI||H||H|||l|l

2,2,2
Figure 1: Mefging_faﬂroad tracks.:

The two trains each contain some railroad cars. Each railroad car contains a single type of products identified
by a positive integer up to 1,000,000. The two trains come in from the right on separate tracks, as in the
diagram above. To combine the two trains, we may choose to take the railroad car at the front of either train_
and attach it to the back of the train being formed on the left. Of course, if we have already moved all the
railroad cars from one train, then all rcmaining cars from the other train will be moved to the left one at a
time. All railroad cars must be moved to the left eventually. Depending on which train ¢on the right is selected
at each step, we will obtain different arrangements for the departing train on the left. For example, we may
obtain the order 1,1,1,2,2,2 by always choosing the top train until all of its cars have been moved. We may
also obtain the order 2,1,2,1,2,1 by altcrnately choosmg railroad cars from the two trams

To fac1htate further processing at the other train yards later on in the trip (and a_Iso at the destination), the
supervisor at the train yard has been given an ordering of the products desired for the departing train. In this -
problem, you must decide whether it is possible to obtain the desired ordermg, given the orders of the
products for the two trains amvmg at the train yard. :

lnput‘

The input consists of a number of cases. The first line contains two positive integers N, N, which are the
number of railroad cars in each train, There are at least 1 and at most 1000 railroad cars in each train. The

- second line contains N, positive integers (up to 1,000,000) identifying the products on the first train from
front of the train to the back of the train. The third line contains Nz positive integers identifying the products
on the second train (same format as above). Finally, the fourth line contains N, +N,, positive integers giving
the desired order for the departing train (same format as above).

The end of input is indicated by N, = N, = 0.

Output

| 4888 - Railroad : , : : 172,



For each case, print on a line possible if it is possible to produce the desired order, or not possible if

not.

Sample input

(SR
.
N
=

OHNKRWRENRW
O HNDWNRFNDW
[ R

Sample Ou_tput

possible
not possible

Rocky Mountain 2010-2011

'4888 - Raifroad
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30, - 5119 - Zombie Containment

Associated with the zombie apocalypse is the notion of a critical mass of zombies: once the number of
- zombies exceeds a certain threshold 7, all is lost. Your city is in a precarious state: its current population is

37. Even worse, you suspect someone in the city may be infected, although you have no idea who it may be.

Once the symptoms manifest, it will be too late for that person, as well as for everyone else in the city that
person can reach. -

To prevent the possibility of reaching critical mass, you are going to divide the city into 3 regions via a set of

walls. The city is triangular, and so you are going to divide the city into 3 smaller triangles by choosing a
single splitting point and erecting straight walls between that point and the three vertices of the outer wall.
This must be done immediately, i.e., there is no time to relocate people. Canyoufind a sphttmg point such
that the three resulting regions each have exactly Tpeople‘7

}ﬁput

The input consists of multiple test cases. Each test case is formatted as follows:

-~

* Line 1: An integer n, 3 =n :;:—30000, denoting the number of people. n is always a multiple of 3.

o Lmea 2 to 4; Two numbers x; and y; denoting the coordinates of the i-th corner of the c1ty, with
-10 —‘xl, ¥; — 10. The three corners are specified in counterclockwise order.

<
¢ Lines 5 to n + 4: Two numbers x; and y, denoting the coordmates of the i-th person, with 10= X

Y 10 All people he in the interior of the city triangle.

5119 - Zombie Containment

1/2



Input is followed by a single hne with a *0', which should not be processed. It is guaranteed that no two
people will be collinear with any of the corners of the city. In particular, it is guaranteed that for any two
people Land J and any corner A, the angle JAJ will be at least 10-7 rad.

Output

For each test case, print out a single line with two numbers x and y denoting the splitting point of the city.
Each person must lie in the interior of one of the three generated triangles. Assume a person is a single point
with zero radius, and that a wall is a line with zero thickness. It is guaranteed that there exists a splitting point;
in fact, it is guaranteed that there exists a splitting point such that if the point were moved by 107 in any
direction, it would still be a splitting point. Any splitting point that partitions the people into 3 sets of equal
size will be Judgcd correct.

Sample Input

. o
O o ooy O
(@]
o
N = I
OO0 o+ « O
o0

OB DNDORFEOW
[N

Sample Output

3.0 3.0

Pacific Northwest 2010-2011
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