Problem A: String Game
Alice and Bob are playing the following game with strings of letters.
Before the game begins, an initial string and a target string are decided.
The initial string is at least as long as the target string. Then, Alice and
Bob take turns, starting with the initial string. Bob goes first. In each turn,
the current player removes either the first or the last letter of the current string. Once the length of the
current string becomes equal to the length of the target string, the game stops. If the string at the end of
the game is equal to the target string, Alice wins the game; otherwise Bob wins.
Determine who will win the game if both players are playing optimally.

Input Specification
Each test case starts with N, the number of inputs to process. Each input consists of one line, which
contains the initial string, followed by a space, followed by the target string. Each string consists of only
lowercase letters. The total input length will be less than 500000 characters.

Output Specification
For each input, output the winner, which will either be Alice or Bob.

Sample Input
5
aba b
bab b
aaab aab
xyz mnk
xyz xyz

Output for Sample Input
Alice
Alice
Bob
Bob
Alice

Volodymyr Lyubinets

Problem B: One-Way Roads
In the ACM kingdom, there are N cities connected by M two-way roads.
These cities are connected, i.e., one can reach from any city X to any other
city Y by going through some of these roads. One day, the government
wishes to assign for each road a direction, such that one can still reach
from any city to any other. You are asked to determine whether this task is possible.

Input Specification
The first line of input contains T(0 ≤ T ≤ 100), the number of test cases. The first line of each test case
consists of two integers, N(1 ≤ N ≤ 50), and M(1 ≤ M ≤ N(N − 1)/2). Each of the next M lines describes
a road, and consists of two integers, X and Y, (1 ≤ X, Y ≤ N; X ≠ Y), indicating that there is a road
between city X and Y. There is at most one road that directly connects each pair of cities.

Output Specification
For each test case, if it is impossible, output a single line NO. Otherwise, output YES on the first line,
followed by M lines describing one possible direction assignment to these M roads. Each of these M lines
should consist of two integers, X, Y, indicating that there is a one-way road from city X to city Y. These M
lines can be output in any order.

Sample Input
3
3
1
2
1
4
1
1
1
4
1
2
4
1
2

3
2
3
3
3
2
3
4
5
2
3
3
4
4

Sample Output
YES
1 2
2 3
3 1
NO
YES
1 2
2 3
3 4
4 1
2 4

Problem C: Power Eggs
Benedict bought K identical power eggs from Dropeggs.com, and now he
wants to test them by dropping them from different floors of his building.
His building has N floors numbered 1 to N. F is an unknown number in the
range from 0 to N, inclusive. Each egg will break if dropped from floor
F+1 or above, but will not break if dropped from floor F or below.
Benedict can drop each egg as many times as he wants from any floor until it breaks. He wants to know
the minimum number of egg drops necessary to ensure that he can determine F.
For example, if there are three floors and Benedict has only one egg, then he has to first throw the egg
from the first floor, then from the second floor (if the egg survived), and then from the third floor (if the
egg survived). Therefore, three drops are required in the worst case.

Input Specification
The first line contains one number T (1 ≤ T ≤ 10000) which is the number of test cases, followed by T
lines. Each of the next T lines contains two numbers: N, the number of floors (1 ≤ N ≤ 2000000007) and
K, the number of eggs (1 ≤ K ≤ 32).

Output Specification
For each of the T lines, print the minimal number of drops required, or if it's greater than 32, print the
word Impossible. After that many drops, Benedict gets too tired and cannot continue.

Sample Input
4
10 1
100 2
30 30
2000000000 2

Output for Sample Input
10
14
5
Impossible

Volodymyr Lyubinets

Problem D: Landlocked
Canada is not a landlocked country: the country touches at least one ocean
(in fact, it touches three).
There are 46 countries (including Bolivia and Mongolia, for example)
which are landlocked. That is, they do not touch an ocean, but by going
through one other country, an ocean can be reached. For example, a person
in Mongolia can get to an ocean by passing through Russia.
Liechtenstein and Uzbekistan are the only two countries in the world
which are land-landlocked. That is, not only are they land-locked, but all
countries which surround these two countries are land-locked countries. Thus, one would have to pass
through at least two different countries when leaving Uzbekistan before arriving at an ocean.
Your task is to determine how landlocked each country is on a given map. We say that a country is not
landlocked (recorded as 0) if it touches water in any adjacent cell in either a horizontal, vertical, or
diagonal direction. If a country is landlocked, you must calculate the minimum number of borders that
one must cross in order to travel from the country to water. Each step of such a journey must be to a cell
that is adjacent in either a horizontal, vertical, or diagonal direction. Crossing a border is defined as taking
a step from a cell in one country to an adjacent cell in a different country.
Note that countries may not be connected to themselves (as in a country formed of islands). In this case,
the landlocked value for the country is the minimal of each connected region of the country.

Input Specification
The first line contains N and M (1 ≤ N, M ≤ 1000).
On each of the next N lines, there are M capital letters. Each country will be represented by a unique
letter, with the exception that the letter W is reserved to indicate the water in the oceans or seas that will
be used to determine the how landlocked each country is.

Output Specification
The output consists of the country letter followed by a space, followed by the landlockedness for that
particular country. Output should be in alphabetical order.

Sample Input
7 10
WWWWWCCDEW
WWWWCCEEEW
WTWWWCCCCW
WWFFFFFFWW
WWFAAAAFWW
WWFABCAFFW
WWFAAAAFWW

Output for Sample Input
A
B
C
D
E
F
T

1
2
0
1
0
0
0

Troy Vasiga

Problem E: Jug Hard
You have two empty jugs and tap that may be used to fill a jug. When
filling a jug from the tap, you can only fill it completely (i.e., you cannot
partially fill it to a desired level, since there are no volume measurements
on the jug).
You may empty either jug at any point.
You may transfer water between the jugs: if transferring water from a
larger jug to a smaller jug, the smaller jug will be full and there will be
water left behind in the larger jug.
Given the volumes of the two jugs, is it possible to have one jug with some specific volume of water?

Input Specification
The first line contains T, the number of test cases (1 ≤ T 100 000). Each test case is composed of three
integers: a b d where a and b (1 ≤ a, b ≤ 10 000 000) are the volumes of the two jugs, and d is the desired
volume of water to be generated. You can assume that d ≤ max(a,b).

Output Specification
For each of the T test cases, output either Yes or No, depending on whether the specific volume of water
can be placed in one of the two jugs.

Sample Input
3
8 1 5
4 4 3
5 3 4

Output for Sample Input
Yes
No
Yes

Troy Vasiga

F  Robots
While you weren't watching, your N robots have developed a life of their own and spread throughout
your hometown. Each of your hometown's N intersections (numbered 0,…,N-1) contains exactly one
robot. On each intersection i, there is exactly one red signpost pointing to an intersection, ri ≠ i, and
exactly one green signpost pointing to an intersection gi ≠ i. When you press the red button on your
remote control, each robot will move to the intersection indicated by the red signpost (robots at
intersection i move to ri). When you press the green button, each robot will move to the intersection
indicated by the green signpost (robots at intersection i move to gi). Write a program that determines
whether you can make the robots all meet at the same intersection at the same time via some
sequence of commands on your remote control.
Input
The first line of input contains a single decimal integer P, (1  P  500), which is the number of
data sets that follow. Each data set should be processed identically and independently.
Each data set consists three lines of input as follows:
 The first line contains the data set number, K, followed by a single integer N which is the
number of intersections.
 The second line contains N space separated integers r0, …, rN-1 (0 ≤ ri ≤ N-1 and ri ≠ i).
 The third line contains N space separated integers g0, …, gN-1 (0 ≤ gi ≤ N-1 and gi ≠ i).
On some intersections, both signposts might point the same way (i.e. ri = gi).
Output
For each data set there is one line of output. The single output line consists of the string “YES” if you
can make all robots meet or “NO” otherwise.
Sample Input
2
1 4
1 2 3 0
3 0 1 0
2 4
1 2 3 0
2 2 1 2

Sample Output
1 NO
2 YES

Note: For the second case, the button press sequence GREEN, RED, RED, GREEN makes all robots
meet at intersection 2.
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Problem G: Milling machines
A fab lab is an open, small-scale workshop where you
can create or fabricate almost anything you want mostly
by using computer controlled tools like a laser cutter
or a 3D printer. The FAU fab lab recently got a CNC
milling machine. Using the milling machine you can
cut or remove material with different tools from the
surface of a workpiece. It is controlled via a computer
program.
I sometimes wondered what happens if multiple different shaped workpieces are sent through the same milling
Photo by aurelie ghalim on Flickr
program. For simplification assume that we have only
two dimensional workpieces without holes. A milling program consists of multiple steps; each
step describes where the milling machine has to remove material (using different tools) from the
top of the surface.

Input
The first line consists of two integers W and S, where W gives the number of workpieces and
S the number of steps in the milling program (1 ≤ W, S ≤ 104 ). The next line consists of
two integers X and Y , where X gives the width and Y gives the maximal possible height of
workpieces (1 ≤ X, Y ≤ 100).
Then follow W lines, each describing one workpiece. Each workpiece description consists of X
non-negative integers specifying the surface height in that column.
Then follow S lines, each describing one milling step of the milling progam. Each milling
step description consists of X non-negative integers si (0 ≤ si ≤ Y ) specifying the amount of
surface to cut off in each column (relative to the height of the milling area, i.e. Y , not relative to
the top of the workpiece). See Fig. I.1 for details.

Output
For each workpiece, output one line containing X integers specifying the remaining surface
heights (in the same order as in the input).

Figure I.1: Second workpiece in first sample: initial workpiece followed by milling in each
column – the value in the milling program determines the vertical position of the cutter head.
Sample Input 1

Sample Output 1

2
3
4
4
2

2 1 4
2 1 3

1
4
4 4
2 3
3 0

Sample Input 2

Sample Output 2

1 3
10 100
11 22 33 44
1 100 1 100
58 58 58 58
42 42 42 42

11 0 33 0 42 0 42 0 34 0
55 66
1 100
58 58
42 42

77 88
1 100
58 58
42 42

99 100
1 100
58 58
66 42

Problem H: Upside down primes
Last night, I must have dropped my alarm clock. When the alarm went off in the morning, it
showed 51:80 instead of 08:15. This made me realize that if you rotate a seven segment
display like it is used in digital clocks by 180 degrees, some numbers still are numbers after
turning them upside down.

Figure K.1: Prime number 18115211 on a seven segment display (see third sample).

Figure K.2: 18115211 turned upside down (i.e. rotated by 180 degrees) gives 11251181, which
is not prime.
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My favourite numbers are primes, of course. Your job is to check whether a number is a prime
and still a prime when turned upside down.

Input
One line with the integer N in question (1 ≤ N ≤ 1016 ). N will not have leading zeros.

Output
Print one line of output containing “yes” if the number is a prime and still a prime if turned
upside down, “no” otherwise.
Sample Input 1

Sample Output 1

151

yes

Sample Input 2

Sample Output 2

23

no

Sample Input 3

Sample Output 3

18115211

no

I  Sum Kind of Problem
For this problem you will compute various running sums of values for positive integers.
Input
The first line of input contains a single integer P, (1  P  10000), which is the number of data sets
that follow. Each data set should be processed identically and independently.
Each data set consists of a single line of input. It contains the data set number, K, followed by an
integer N, (1 <= N <= 10000).
Output
For each data set there is one line of output. The single output line consists of the data set number,
K, followed by a single space followed by three space separated integers S1, S2 and S3 such that:
S1 = The sum of the first N positive integers.
S2 = The sum of the first N odd integers.
S3 = The sum of the first N even integers.

Sample Input

Sample Output

3
1 1
2 10
3 1001

1 1 1 2
2 55 100 110
3 501501 1002001 1003002
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J  RATS
The RATS (Reverse Add Then Sort) function takes as input a decimal integer (usually with digits in
increasing order) and returns a decimal integer with digits in increasing order
To compute the value:
1) Reverse the digits of the input value.
2) Add the reversed value to the input value.
3) Sort the digits of the sum into increasing order (dropping any leading zeroes).
RATS(12334444): 12334444 + 44443321 = 56777765 -> 55667777
RATS(44556): 44556 + 65544 = 110100 -> 111
This problem deals with sequences where the first value is arbitrary and each succeeding value is the
RATS of the previous value. For example:
12334444, 55667777, 123334444, 556667777, 1233334444, 5566667777, …
123, 444, 888, 1677, 3489, 12333, 44556, 111, 222, 444, 888, …
The first sequence is the creeper. It provably goes to infinity in this regular pattern. The second
sequence enters a cycle which first repeats a value at the tenth term of the sequence. It is
conjectured that every RATS sequence either eventually enters the creeper and goes to infinity or
cycles as in the second sequence.
Write a program which computes the first M terms of a RATS sequence given the starting value.
Your program should also detect if the sequence repeats a value in the first M terms or enters the
creeper in the first M terms.

Greater New York Regional

Input
The first line of input contains a single decimal integer P, (1  P  10000), which is the number of
data sets that follow. Each data set should be processed identically and independently.
Each data set consists of a single line of input. It contains the data set number, K, followed by a
single space, followed by the number of terms to compute (including the initial value), M,
(1 <= M <= 60), a single space, followed by the initial value for the RATS sequence, a decimal
integer with digits in increasing order. The decimal integer will have at most 40 digits although
intermediate terms may have more.

Output
For each data set there is one line of output.
If the sequence enters the creeper (has a term of the form 1233+444 or 5566+7777) in the first M
terms, the output is the data set number, a space, the upper case letter C, a space and the index of
the first term to enter the creeper.
If the sequence repeats a value in the first M terms, the output is the data set number, a space, the
upper case letter R, a space and the index of the first repeated term.
Otherwise, the output is the data set number, a space, and the Mth term of the sequence.
In the first two cases the index of the initial term is 1.

Sample Input
3
1 30 123
2 30 1
3 30 11233455677899
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Sample Output
1 R 10
2 C 20
3 666677888

K  Immortal Porpoises
As everyone knows, immortal porpoises live on the other side of straight lines and eat live seagulls,
although Federal Law prohibits transporting the gulls to them (but that's another story).
The well-known scientist Leo O. Pisa studied immortal porpoises at great length, and made a number
of interesting discoveries. He found, for example, that a single pair of porpoises brings forth a pod of
2 babies every year, and that it takes a full year for the babies to mature and start producing pods of
their own. Therefore, if you start with one pair of newborn porpoises, at the end of the 1 st year, you
would still have one pair of porpoises (now mature and ready to procreate). At the end of the second
year, you would have a nice new pod of newborns. But you would also have a pair of mature adults!
Next year, they would have a second pod of newborns, but their 1st pod would be ready to start
producing pods of their own.
Each year, all the porpoises that were around last year are still there. But in addition, all the
porpoises who were around two years earlier have babies! However, to prevent the world from being
overrun with immortal porpoises, whenever their numbers reach one billion (10 9) pairs or more, one
billion of the pairs mysteriously disappear. Strangely enough, some years the population disappears
completely. When that happens, in the next year a single pair miraculously appears. In fact, for any
given year, Y, the number of living porpoise pairs is fib(Y) mod 109, where fib(Y) is the Yth
value in the well-known Fibonacci sequence.
Suppose each picture represents the number of pairs alive at the end of the year. Then our yearto-year Porpoise Population chart would look something like this:
Year Pair Count Porpoise Pairs Alive
1
1
1
2
2
3
3
4
5
5
8
6
13
7
21
8
…
433494437
701408733
134903170
836311903
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…

…
43
44
45
46

…
…
…
…

Your job is to write a program that determines the number of immortal porpoise pairs alive at the end
of a given number of years, assuming that you start with a newborn pair at the beginning of the 1st
year. Since immortal porpoises believe that the universe will exist for exactly
248 = 281,474,976,710,656 years, you need not deal with years later than that.
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 should be processed identically and independently.
Each data set consists of a single line of input consisting of two space-separated values. The first
value is an integer, K, which is the data set number. The next value Y, (1  Y  248), is the
number of years the porpoises have been alive.
Output
For each data set there is a single line of output. The line consists of the data set number, K, a single
space, and the number of immortal porpoise pairs alive at the end of Y years.

Sample Input
11
1 1
2 2
3 8
4 20
5 46
6 60
7 3749999998
8 3749999999
9 3750000000
10 3750000001
11 281474976710656

Greater New York Regional

Sample Output
1 1
2 1
3 21
4 6765
5 836311903
6 8755920
7 499999999
8 500000001
9 0
10 500000001
11 309764667

L  Running Steps
The coach wants his team members to run up the stadium steps taking either one or two steps with
each stride so that:
a)
b)
c)
d)

The number of two step strides taken by each leg is the same.
The number of one step strides taken by each leg is the same.
The number of two step strides is no smaller than the number of one step strides.
Start with the left leg.

The coach wants to know for a given (necessarily even) number of steps how many different ways
there are to run the steps and satisfy his rules.
For example, with six steps (three for each leg), there are 4 possibilities:
2211, 2112, 1221, 1122 (right leg strides are in highlighted type)
With eight steps (four for each leg) there is only one possibility since there must be at least as many
two step strides as one step strides:
2222
For this problem, you will write a program that calculates the number of different ways there are to run
the steps that satisfy the coach’s four criteria.
Input
The first line of input contains a single integer P, (1  P  10000), which is the number of data sets that
follow. Each data set should be processed identically and independently.

Each data set consists of a single line of input. It contains the data set number, K, followed by an
even integer which is the total number of steps to be run, S, (2  S  100).
Output
For each data set there is a single line of output. The single output line consists of the data set
number, K, followed by a single space followed by the number of different ways of running the steps
that satisfy the coach’s four criteria.
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Sample Input
5
1 6
2 8
3 10
4 12
5 60

Greater New York Regional

Sample Output
1 4
2 1
3 9
4 37
5 40197719157

