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Problem A: Attracting Opposites
The first point on your list of places to visit is Scotland which is famous for its extraordinary
creatures: Kelpies, Nessie and of course unicorns. You happen to visit their favourite forest
during the annual unicorn marriage festival with hundreds of unicorns trying to find a partner.
Unicorns have different attributes. For example, they can be tall or small, have long or short,
straight or curly hair. Their horn can be skewed clockwise or counter-clockwise. Their fur
can have glitters or not. And so on. . . There are many of those traits and each has exactly two
different types. In unicorn genetics these alleles are either supernatural (s) or miraculous (m). A
supernatural hair allele results in the straight hair trait while the miraculous allele gives a curly
hair trait. Concerning glitters: unicorns with s as the glitter allele sparkle, unicorns with m as
this allele do not. No two unicorns are exactly the same.
To find an optimal partner, every unicorn is looking for a unicorn whose attributes are exactly
the opposites. So, a tall unicorn with short straight hair and normal fur only goes with a small
unicorn with long curly hair and a glittery fur.
The ceremonies of this year’s festival will last for several days full of dancing, eating and singing
with the unicorns trying to impress each other and looking for their exact counterpart. All this is
boring stuff for you to watch. So you decide to leave early. But you are still interested in the
number of pairs that can match up at the ceremony. Therefore you take a sheet of paper and
take notes of all unicorns’ traits. Back in the hotel, you analyze the list and want to find out how
many pairs can match up.

Input
The input consists of:
• One line with two integers n and g (2 ≤ n ≤ 200 000, 1 ≤ g ≤ 23), the number of
unicorns and genes per unicorn.
• n lines describing the unicorns, each with a string of length g consisting of the letters s
and m.
It is guaranteed that no two identical unicorns attended the meeting.

Output
Print the number of possible unicorn pairs.
Sample Input 1

Sample Output 1

2 2
ms
sm

1

Sample Input 2

Sample Output 2

3 4
mssm
smsm
mmmm

0
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Problem B: Botanical Experiments
“And this is where we research the influence of the magnetic pole in combination with irregular
light exposure on vegetation of different environments.” the scientist explains. You shiver a bit.
Despite Antarctica being a cold place you and your friends decided to visit one of the research
facilities there. After all Antarctica is a continent and thus must be included in a world trip.
“On way to achieve irregular light exposure we dismissed complex computer generated randomized times but instead used socket timers. You know, those things that consist of a clock
and a socket. For each of them you can configure at which time and for how long the socket
is provided with electricity. For instance, if you use it for the light like us, with a socket timer
you can make the light be switched on every day at 8:00 and for 2 hours; the light automatically
goes dark at 10:00 because then the output socket of the socket timer is turned off. Of course, all
this only works if the socket timer itself is supplied with energy, because the clock itself needs
electricity to run!
As you can probably guess, one socket timer alone doesn’t really provide any irregularity, so we
chained them. The effect is incredible! The plants never get light exposure at the same time of
day. And the results look promising as well!” the scientist claims proudly. “So we decided to
use this technique for all our future experiments. Though we have to always make sure that the
time until the lights actually turn on for the first time isn’t too long. After all, we don’t want our
plants to wither.”

Figure B.1: Chaining of socket timers
You are unsure about the value of this research but who are you to judge? So while the scientist
continues to explain how the watering works, you try to figure out how this intricate system
operates and when the plants will actually get light for the first time.

Input
The input consists of:
• One line with one integer n (1 ≤ n ≤ 12), the number of socket timers.
• n lines, each with two integers s and d (0 ≤ s < 24, 0 < d ≤ 24), describing a socket
timer that is configured to switch on at s:00 for d hours.
The socket timers are given in order, so the first timer is plugged into the power outlet and the
light is plugged into the last one.

Output
When all clocks are initially at 0:00, what is the shortest time (in hours) to wait until the light
switches on for more than a split second?
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Sample Input 1

Sample Output 1

2
8 2
1 1

9

Sample Input 2

Sample Output 2

2
0 1
10 1

240

Sample Input 3

Sample Output 3

2
20 8
11 5

27
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Problem C: Casino Game
As soon as you and your friends arrive in Las Vegas, Christopher starts lecturing everyone.
“Mathematically, it doesn’t make any sense to play gambling games!” He accompanies you all
into the nearest casino anyway. “Actually,” says Bob, who’s been here before, “see that woman
over there? Apparently, she’s the dealer of a strange new game that is more profitable for the
players than it is for the casino – and it’s kinda mathematical, so perhaps you’ll enjoy it. Don’t
worry about not having any chips right now, she’ll let you play without them and pay her back
later if necessary.” Intrigued, Christopher walks up to the dealer and decides to play.
“I will give you an integer sequence a of length n, and an integer k,” she says. “Your objective is
to create the longest possible subsequence s of a such that si+1 = si + k holds for all consecutive
pairs of elements in s. You will win $1 per element in s. Now, before you have to decide on
a subsequence, I will let you rearrange the numbers in a for free. Also, you may change any
element of a to any conceivable integer of your choosing, but while you can use this power
arbitrarily often, it will cost you $1 each time.” While Christopher initially has $0 in chips, he is
willing to go into debt as long as he knows he can pay it back immediately after the game.

Input
The input consists of:
• One line with the two integers n (2 ≤ n ≤ 500 000) and k (−1 000 ≤ k ≤ 1 000).
• One line with n integers a1 , . . . , an (−109 ≤ ai ≤ 109 for each i), the elements of a.

Output
Print a single integer, the maximum number of dollars Christopher can have in chips after
playing the game once and paying back any existing debt.
Sample Input 1

Sample Output 1

2 2
1 3

2

Sample Input 2

Sample Output 2

4 -5
-3 12 -3 12

2
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Problem D: Dancing Pirates
Pirates are a dangerous bunch of people. They sail the seas, capture ships and steal their freight. Sometimes they may even attack
coastal cities but most of the time they stay at their secret hideouts
plotting their next attack. But whatever you may have heard of
the frightening Pirates of the Caribbean, none of them was as dangerous as the crew of Scary McScarface. They were known for
their efficient tactics and superior combat, which was interesting,
because there were never any survivors of their attacks. So who
was telling those stories?

Scary, doing a happy dance

You were. One dark night during your ship cruise through the Caribbean you accidentally found
their secret hideout and - despite your overall lack of courage - you stayed to observe their
training. That was when their name Pirates of Dance finally started to make sense. Their combat
was incredibly well structured:
They had agreed to never take more nor less than n steps in their routine, out of which the first obviously - always had to be a fancy dance move. For every single one of these n steps, there
were a number of optional actions they had to choose from, so for example their fancy dance
move could be a Waltz, a Foxtrot, a back-flip, a head-spin, etc. whereas there might also be a
step called dangerous growl in which they had to decide whether they shouted “Uh!”, “Huh!”
or “Ha!” menacingly. Since they were aware that it wouldn’t be very frightening to first do a
Waltz and then scream “Uh!”, there were a number of rules, which options in step i could be
followed by which options in step i + 1 such that the routine stayed frightening. In addition you
overheard Scary McScarface say that as soon as a routine had been executed once, its capability
to intimidate people would vanish. So to stay on the winning side of history, they would have to
make sure, never to repeat an intimidating routine according to their rules.
You know that trying to attack their base will be futile, as long as there are still scary routines
unused by them in previous attacks. That’s why – looking at your notes – you start wondering
how many attacks on vulnerable cities and ships this world will at most still have to endure
before it will be safe to attack the Pirates of Dance and capture them successfully.
As the number of attacks may become very large and people may be intimidated by the prospect
of that many attacks you decide to compute this number modulo 109 + 7.

Input
Your notes on the rules for the routines that the pirates have agreed upon consist of:
• The number of steps 1 ≤ n ≤ 314 on a single line.
• One line containing n space-separated integers 1 ≤ ai ≤ 50 (1 ≤ i ≤ n) denoting how
many options the pirates have agreed upon in step i.
Afterward, there will be n − 1 blocks. The ith block will describe, which options in step i may
be followed by which options in step i + 1 such that the routine stays frightening.
The ith block consists of ai lines of the following form:
• The jth line will start with an integer 0 ≤ m ≤ min(ai+1 , 25) - the number of possible
follow-up options in step i + 1 to the jth option in step i
• m distinct space-separated integers 0 ≤ bk < ai+1 (k ≤ m) follow, describing that option
bk in step i + 1 is safe to be used after option j in step i.
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Output
Write out the number of attacks before the pirates will run out of intimidating routines, assuming
that the pirates have not yet performed a routine according to these rules. This number should
be printed modulo 109 + 7.
Sample Input 1

Sample Output 1

2
1 1
1 0

1

Sample Input 2

Sample Output 2

2
2 2
2 0 1
0

2

Sample Input 3

Sample Output 3

3
2
3
1
2
1
1

6
3 2
0 1 2
0
0 1
1
0
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Problem E: Eruption
The next stop on your trip around the world is the beautiful village Baños de Agua Santa in
Ecuador. Upon arrival you witness a huge catastrophe there. Baños is located on the foothills of
the active Tungurahua volcano, which erupted just yesterday. Luckily no one was injured, but
the whole city got covered in ashes. The cleanup has already begun, but there is still a lot of
work to do.
The streets have already been cleared, but the rows of houses are more complicated. All houses
in a street stand in one straight line. First, heavy bulldozers repeatedly moved over this line of
houses from one end to the other carrying away more and more ashes. What remains is the least
possible amount of ashes that – together with the underlying houses – still form a smooth surface
for the bulldozers to cross. Bulldozers can only move along a horizontal surface or ascend and
descend on ramps inclined at a 45 degree angle. Right now the bulldozers can still cross from
left to right, but removing any more ashes would make this impossible (see the picture below).
Now that the work with the bulldozers is finished, the next step is to clean up the remaining
ashes. You are given a side view of the street with the houses before the eruption. In order to
help estimate the amount of work remaining, you have to determine the area that is covered with
ashes when seen from this view.

Figure E.1: Side view of the second sample input.

Input
The input describes one row of houses with two lines:
• The integer n (1 ≤ n ≤ 500 000), the number of height values along the street.
• The heights hi (0 ≤ hi ≤ 500 000). The buildings in the interval [i, i + 1] form a flat
surface of height hi . A height of 0 indicates the ground level.

Output
Print a single number – the area that is still covered by ashes after the bulldozers finished their
work. Output the result with exactly two decimal digits.
Sample Input 1

Sample Output 1

4
1 0 0 1

2.00

Sample Input 2

Sample Output 2

12
1 3 1 0 0 0 1 0 4 0 0 2

21.75
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Problem F: Feng Shui
All the travelling has taken its toll on you and your friends, so
as you arrive in China, you decide to take it easy for a while. You
rent a cheap apartment for the next couple of months, planning to
use it as a starting point for several short trips around the country.
As you enter your new place for the first time, you immediately
realize why it was so cheap: there is hardly any furniture! Now
you have to start shopping. . .
You just had your new sofa delivered from the furniture store and
it is now standing in your living room. You still haven’t decided
where to ultimately put it though, because you want to figure out
the perfect spot first.

1

5

2

3

8

2

9

5

7

3

1

2

A solution for the first sample

Your living room has rectangular shape, and the floor is made up of a regular grid of square tiles.
The footprint of the sofa has the shape of a polygon, where each side length is a multiple of the
side length of the floor tiles, and the sides always meet at a right angle.
In order to create perfect harmony in your living room, you want to furnish it according to the
traditional Chinese system of Feng Shui. You have already consulted a Feng Shui expert, and
after inspecting your home, she has assigned a Qi (life force) value to every floor tile in the
room. She explained that the best harmony is attained if the sofa is placed in such a way that it
is perfectly aligned with the floor tiles and the sum of the Qi values of tiles covered by the sofa
is maximal.
The sofa can be freely moved in any direction, but it may not be rotated. Find the maximal
possible sum of Qi values.

Input
The input consists of:
• A description of the room, consisting of:
– one line with two integers h, w (1 ≤ h, w ≤ 1 000), the height and width of the grid
of floor tiles;
– h lines, each containing w integers q1 , . . . , qw (−1 000 ≤ qi ≤ 1 000), the Qi values
of the floor tiles.
The upper left corner of the room has coordinates (0, 0) and the lower right corner has
coordinates (h, w).
• A description of the sofa, consisting of:
– one line with one integer n (4 ≤ n ≤ 30), the number of corners of the sofa;
– n lines, each containing two integers x, y (0 ≤ x ≤ h, 0 ≤ y ≤ w), the corners of
the sofa, given in counter-clockwise order.
It is guaranteed that the polygon defined in this way does not touch or self-intersect, every
edge is either vertical or horizontal, and no three consecutive vertices are collinear.

Output
Output the maximal possible Qi value.
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Sample Input 1

Sample Output 1

3
1
8
7
6
0
2
2
1
1
0

18

4
5 2 3
2 9 5
3 1 2
1
1
3
3
2
2

Sample Input 2

Sample Output 2

1 2
-5 -3
4
0 1
0 0
1 0
1 1

-3
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Problem G: Gulliver’s Travels
As you arrive in Pretoria, South Africa, a stranger
bumps into you in the street and drops off a messenger bag. You try to give it back, but the person
is already gone in the crowds. Looking inside the
bag in hopes of finding some clues leading you to
its owner, you find some very old papers, which
seem to be somebody’s memoirs. Fascinated at first
glance, you decide to spend the evening in your
hotel room, reading the stories you just uncovered.

European Logic
DD-MM-YY

Japanese Logic
YY-MM-DD

American „Logic“
MM-DD-YY

Year
Day
Month

Month
Day

Year

Month
Day
Year

It turns out that the memoirs are the long-lost letters of Gulliver, telling stories of his travels
through Africa, which he begins with an anecdote about the Lilliputian quarrel over the practice
of breaking boiled eggs. Despite the long lasting tradition of breaking the boiled egg on the
larger end, the Emperor once decided that all eggs are to be broken on the smaller end after his
son cut himself when observing the old tradition. This decree caused many rebellions in the
land of Lilliput, and the two factions were called Little Endians and Big Endians – obviously
corresponding to the smaller or bigger end of the egg.
Gulliver is very amused about the connections between this story and the date formats used by
countries around the world. The endianness of a date format refers to the time unit with which it
begins, so the format DD-MM-YY is little-endian, YY-MM-DD is big-endian, and MM-DD-YY is
middle-endian. Here, DD stands for days, MM for months, and YY for years. In total, one could
conceive of six different date formats, one for each permutation of YY, MM and DD.
Gulliver mentions that when dating his memoirs he always used the date format of the country
he was telling his stories from. However, he occasionally omitted the name of the country,
so you do not know the actual date of record. Even so, you can still draw some conclusions
about the date format based on the numbers, for instance 13 could never correspond to a month.
Given a date from Gulliver’s memoirs, which are the formats that he could have used to write it?
Based on the age of the paper, you always assume the year to be 16YY, so for the purpose of this
problem the leap years are exactly those years which are divisible by four.1

Input
The input consists of one line, containing the date string. The string is always in the format
a-b-c, where a, b and c each consist of exactly two decimal digits.

Output
Print all the possible date formats, in any order. The six date formats are:
YY-MM-DD, YY-DD-MM, MM-YY-DD, MM-DD-YY, DD-YY-MM, DD-MM-YY.
Sample Input 1

Sample Output 1

29-07-02

YY-MM-DD
YY-DD-MM
DD-MM-YY

1

Recall that in leap years February has 29 days (28 days otherwise). The other months have 31 days each,
except for April, June, September and November, which have 30. Days and months are numbered starting from 01.
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Sample Input 2

Sample Output 2

02-02-03

YY-MM-DD
YY-DD-MM
MM-YY-DD
MM-DD-YY
DD-YY-MM
DD-MM-YY

Sample Input 3

Sample Output 3

98-76-54
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Problem H: Hungry Hungry Turtles
Amelie wants to visit the beautiful island region of Polynesia.
The area of Polynesia is well known for the huge biodiversity
of its various islands. There are several species that can only be
found in this part of the world. Unfortunately, a lot of them are
endangered – especially the turtles of this region.
Most of the time, the turtles of Polynesia live together with other
animals on some islands. Each turtle species lives on exactly
one island, but it’s possible that several species live on the same
island together. When it comes to eating, the behavior of turtles is
very special. The plants the turtles eat do not always grow on the
same island the turtles live on, so they may have to swim through
the sea to a different island.

Sea Turtle swimming by
U.S. Fish and Wildlife
Service Southeast Region
cc by 2.0

The main predators of turtles are sharks. The sharks attack and eat the turtles while they swim.
Last year, the number of attacks was so high that some species are facing extinction.
The population of Polynesia loves their turtles and their highest priority is to protect them.
Therefore, they want to install special shark defense systems between islands to keep the
turtles safe from attacks. Unfortunately, they can’t afford to place them between every possible
connection of two islands.
The Polynesians observed the behavior of turtles and sharks more precisely. They noticed that
turtles use only certain connections between the islands to get to their foodplace. Through
these connections it’s possible for each species of turtles to reach all islands. The sharks wait at
exactly one of those sea connections and attack the turtles, though the Polynesians are unsure
which one it is. On the one hand, turtles are smart animals, so they know where the sharks wait
and always avoid this connection if there is another way to get to the food island – even if that
way is longer than the original one. On the other hand, turtles are very hungry, so if there is no
alternative they will swim through the shark-infested waters anyway, which is very dangerous!
To protect all turtles and spend as little money as possible, the residents decide to place shark
defense systems only at the necessary connections, the connections the turtles will use in any
case even if sharks wait there. Regrettably, the residents cannot figure out which connections
must be protected and which can be ignored, so they ask Amelie for help.
Amelie loves turtles, so she decides to help the Polynesians find the minimum number of defense
systems required to protect all turtle species from the sharks.

Input
The input consists of:
• One line with two integers n, m (1 ≤ n ≤ 200 000, 0 ≤ m ≤ 200 000), the number of
islands and the number of connections the turtles can use between these islands.
• m lines, each with two integers a and b (1 ≤ a, b ≤ n, a 6= b), giving a connection
between islands a and b.
• One line with one integer s (1 ≤ s ≤ 200 000), the number of species of turtles.
• s lines, each with two integers f and t (1 ≤ f, t ≤ n), describing a species that lives on
island f and eats at island t.
Connections are bidirectional. No connection appears more than once. It is guaranteed that each
island is directly or indirectly reachable from every other island.
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Output
The number of shark defense systems that must be installed to protect all turtles.
Sample Input 1

Sample Output 1

2 1
1 2
1
1 2

1

Sample Input 2

Sample Output 2

6
1
1
2
1
4
4
5
3
1
1
4

1

7
2
3
3
4
5
6
6
2
6
5
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Problem I: ISS Experiments
On your journey from Asia to North America, you were in a hurry and unfortunately took the
wrong gate. Realizing this too late, you ended up on a flight to the International Space Station.
As the next flight back to Earth is scheduled for next month, you have some spare time and start
experimenting with small geckos.
You take an ordinary strip of paper and place geckos all over it on both sides – in zero gravity it
is easy for them to stick to the paper. The geckos can move around their side of the strip without
any problems, but they cannot switch to the other side. After a short while, the geckos start to
play a game of last-gecko-standing. Two geckos start a fight until one of them loses adhesion
and flies around uncontrollably. These fights continue until no two geckos can meet anymore.2
After a few tests, you go one step further: You stop restricting yourself to one strip of paper and
glue some of the paper strips’ ends together to form paper networks with larger and even twisted
surfaces. The two sides of your paper strips have two distinct colors – red and yellow. You take
the papers one by one and add them to your network. For this, you take one end of the strip and
fix it on top of one connection point with the yellow side facing away from the point. Then you
take the other end and glue it to a gluing point as well, but this time you decide whether to have
the red or yellow side facing away.
At every connection point, you arrange the strips glued there in a star-like manner as shown
below. Naturally, geckos can switch there between all connected strips, but they can never
switch around the edge of a strip to the opposite side. After the fights, all geckos remaining on
paper strips are declared winners, and you wonder how many winners your network will have.

(a) Star-like gluing points with two, three
and five strips connected and different colors facing upwards.

(b) The first sample input. Only one gecko
will survive on this loop.

Input
The input consists of:
• One line with two integers n, g (1 ≤ n ≤ 200 000, 1 ≤ g ≤ 100 000) giving the number
of paper strips and the number of junctions where strips are glued together.
• n lines, each with a character t and two integers a and b (1 ≤ a, b ≤ g, t ∈ {S, D}),
describing a paper strip where one end is glued to the ath junction with the yellow
side facing away, and the other end is glued to the bth junction with the same (S) or a
different (D) color facing away from the point.
You may safely assume that at least two ends meet at every junction.

Output
Print the number of geckos to be declared winners.
2

No geckos were harmed during the experiments. Submissions are tested with imaginary geckos.
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Sample Input 1

Sample Output 1

1 1
D 1 1

1

Sample Input 2

Sample Output 2

2 2
D 1 2
D 1 2

2

Sample Input 3

Sample Output 3

2 2
S 1 2
D 2 1

1
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Problem J: Japanese Catwalk
After a long day of looking at boats in a Japanese coastal city, you and your friends arrive back
at the hotel, preparing to go to bed. However, you soon notice something is wrong: Denise is
gone! Where is she? Could she be lost and all alone in a foreign country?
This is bad.
Panicking, you run out of the hotel and start yelling in the streets.
“Denise! DENISE!”
Where could she be?!
Denise, notorious boat thief, is going for a walk on
one of the best islands in the world: Tashirojima. It
is also known as Cat Island because of its large population of stray cats – in fact, there are more cats than
humans! However, Denise doesn’t believe that all parts
of Tashirojima are equally beautiful. Instead, she has
assigned unique beauty values to all places of interest
marked on her map. Naturally, there are also some
bi-directional paths on the island, each one connecting
two places of interest to one another.

Cats in Tashirojima
Photo by Sayoko Shimoyama

Now, Denise plans her walk in a rather simple way:
Whenever she finds herself in one of the places of interest marked on her map, she first makes
sure to pet all the cats inhabiting that place. Then she compares it to all the other places it
is directly connected to. If her current position is more beautiful than all of them, she stops.
Otherwise, she checks which of those other places has the highest beauty value, and continues
her walk along the path leading her there.
Now, obviously, one question remains: How many cats will Denise pet on this walk?

Input
The input consists of:
• One line with the integer n (1 ≤ n ≤ 100), the number of places of interest.
• One line with n integers b1 , ..., bn (1 ≤ bi ≤ n for each i), the ith value giving the beauty
value of the ith place of interest.
• One line with n integers c1 , ..., cn (0 ≤ ci ≤ 10 000 for each i), the ith value giving the
number of cats inhabiting the ith place of interest.
• n lines, each with an integer mi (0 ≤ mi ≤ 100) giving the number of paths connecting
the ith place of interest to other places, followed by mi integers pi,1 , ..., pi,mi (1 ≤ pi,j ≤ n
for each j) giving the indices of those other places in increasing order.
Denise’s initial position is the place of interest with index 1. No two places share the same
beauty value. There is never more than one path connecting the same two places, but each path
is given in both directions. No path connects a place to itself. The total number of unique paths
does not exceed 1 000.

Output
Print a single integer: the number of cats Denise will pet on her walk.
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Sample Input 1

Sample Output 1

3
1
1
2
2
2

2
2 3
10 1
2 3
1 3
1 2

Sample Input 2

Sample Output 2

3
1
1
1
2
1

12
2 3
10 1
2
1 3
2

Sample Input 3

Sample Output 3

3
2
1
1
2
1

1
1 3
10 1
2
1 3
2
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Problem K: Know The Scoreboard
You are in a pub with your friends, planning your next trip around the world together, when a
strangely dressed woman approaches you. “I have something you might be interested in. You
look just the type,” she says. She then continues to tell you about the most famous programming
contest in the world: The Taurida Subregional 2017. Fingers will be burned and minds broken
during that contest! It is held outside, rain or shine, but a real programmer can take it.
Of course you would like to travel to this Taurida as soon as possible and cheer for the glorious
contestants! Your heart drops as you figure out where it will be: Crimea. Foreign office strictly
advises against all travel to that region. Fortunately, all programming contests award teams
with a balloon for each problem they solve, so you can just fly directly over the contest site and
compute the scoreboard by counting the teams’ balloons.
Conveniently, the teams’ work stations are arranged in a 10x10 grid and each work station is
5m by 5m. There are 100 teams, numbered 0 to 99 in row-major order to give them unique IDs.
You have quickly measured all the balloons’ coordinates, now you just need to write a program
that computes the number of solved problems per team!

Figure K.1: Visualization of Sample Input 1.

Input
The input consists of:
• One line with one integer n (1 ≤ n ≤ 1 000), the number of balloons.
• n lines, each with two integers x, y (0 < x, y < 50), specifying a balloon at row x and
column y.
It is guaranteed that no balloon’s coordinates lie on a line separating two adjacent work stations.

Output
For every team that has solved at least one problem, print one line with two integers, the first
being the team’s ID and the second being the number of problems they have solved so far.
Sample Input 1

Sample Output 1

6
1
4
3
4
6
8

0 2
1 1
3 1
11 2

1
3
6
16
8
6
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Sample Input 2

Sample Output 2

3
1 1
1 1
3 3

0 3
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Problem L: Leaning Tower
You just arrived in Pisa, Italy, to visit the famous Leaning Tower. As you and
your friends set foot on the Piazza dei Miracoli, you see that the whole area
surrounding the tower has been taped off, and the Carabinieri are not letting
anybody anywhere close to the tower.
Disappointed that you will not be able to climb the tower, you ask one of the
bystanding tourist guides about the reason for the blockade. He points to the
side of the tower, where a sequence of numbers has been written in bright
colours. He explains that this has been happening for weeks now, with new
numbers always appearing shortly after authorities have removed the old ones.
Naturally, this phenomenon has sparked a wide range of theories about its
cause, with explanations ranging from vandalism to divine intervention to (of
course) aliens. The residents of Pisa are also speculating about the meaning
of the numbers. The guide promptly presents you with his own theory: the
sequences are simply mathematical expressions involving multiple successive exponentiations, so called power towers. Such a power tower is always
2
evaluated from top to bottom, e.g. 43 = 49 = 262 144.
To strengthen his case, the guide wants to find the numerical values of the power towers that
have appeared so far, in hopes of uncovering some sort of pattern among these values. He tried
using a calculator for this – however, he noticed that many of the values did not make any sense,
and some were even negative!
You are quick to point out that he is having problems with integer overflow, because some of
the values are outside of the range representable by his calculator. Internally, the calculator
uses signed 32-bit integers, which can be used to represent any integer value in the range
[−231 , 231 − 1]. Now the guide wants you to help him find all the cases in which overflow occurs.

Input
The input consists of:
• one line with one integer n (2 ≤ n ≤ 100), the length of the sequence written on the
tower;
• one line with n integers a1 , . . . , an (1 ≤ ai ≤ 100), the numbers on the tower as they
appear from bottom to top.

Output
If the value of the power tower fits into the range of signed 32-bit integers, output that value.
Otherwise, output “too large”.
Sample Input 1

Sample Output 1

3
4 3 2

262144

Sample Input 2

Sample Output 2

3
2 100 100

too large
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Sample Input 3

Sample Output 3

3
1 10 10

1

Sample Input 4

Sample Output 4

7
7 3 1 6 2 4 5

343
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Problem M: Modular Safecracking
Korea, a land known for weird but wondrous gadgets. Who would have
thought that the hotel you and your friends are staying at has a special safe in
each room? Not only can one set the combination to a number that has up to
16 digits, the safe also provides a small hint system in case of weak memory:
If one puts in a 3-digit query q, the safe internally divides the combination
by q and displays the remainder of the division. How neat is that?

1

2

3

4

5

6

Apparently the previous guest in your room didn’t reset their combination
7 8 9
and the hotel staff hasn’t noticed yet. This gives you some time to think
? 0 !
about the safe system. Upon further inspection you notice that some keys on
the keypad are broken, so these can be used neither for a query nor for the
combination. Also, the number of times one can input a query is limited to 10 and the number
of attempts to input the combination is limited to 1. This is probably to prevent abuse.
You come to the conclusion that the safe is in fact not safe, and to prove this point to the others
you decide to crack the safe in your room.

Interaction Protocol
Your submission will be interacting with a special program called the grader. This means that
the output of your submission is sent to the grader and the output of the grader is sent to the
standard input of your submission. This interaction must follow a specific protocol:
First, the grader sends a description of the safe in the following format:
• One line containing two integers n, d (4 ≤ n ≤ 16, 1 ≤ d ≤ 3), the length of the secret
combination and the number of broken keys on the keypad respectively.
• One line containing d distinct digits, the digits on the broken keys.
Then, your submission must send requests of the following two types:
• One line of the form “? q”, where q is a three-digit number. q is allowed to have leading
zeroes, but it must not be 000. The grader will respond with a number r (0 ≤ r < q), the
remainder of dividing the secret combination by q.
• One line of the form “! c”, where c is an n-digit number (padded with zeroes if necessary),
the secret combination determined by your submission.
The numbers q and c must not contain any of the digits with broken keys (this includes leading
zeroes in case the 0-key is broken). It is guaranteed that the secret combination does not contain
any of these digits.
After every request you should flush the standard output to ensure that the request is sent to the
grader. For example, you can use fflush(stdout) in C++, System.out.flush() in
Java, sys.stdout.flush() in Python, and hFlush stdout in Haskell.
Your submission may send at most 10 requests of the first type.
Your submission must send exactly one request of the second type. After sending this request, it
must terminate with exit code 0 as usual.
Your submission will be accepted if it follows the protocol above and it guesses the secret
combination correctly. If it sends any invalid request or guesses the combination incorrectly, it
will be judged as “Wrong Answer”.
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Sample Input 1

Sample Output 1

4 3
5 6 9
? 800
537
? 042
35
? 123
107
? 008
1
! 1337
In the example interaction above, the output of the grader is on the left and one possible accepted
output of a submission is on the right.
The empty lines on both sides only serve to emphasize the chronological order of requests
and answers. The grader will never output any empty lines.
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