Defense of the Ancients

As you don't like butthurt, choose a subset of size K with the smallest total amount of butthurt produced.
More formally, choose a subset P C {1,2,...,n}, |P| = K which minimizes

F(P)=) a, Y b,
peP peEP
Input

The first line of input contains two integer numbers N and K (1 < K < N < 1000). Each of the next N
lines contains two integer numbers a; and b; (1 < a;, b; < 10°),

Output

On the first line, output the minimum value F(P). The next line must contain exactly K integer numbers
in ascending order: the numbers of the chosen guards. If there are several possible answers, output any
one of them.
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Angel and Demon

Once again, we are in the dance class of professor Padegras to solve the problems of the great maestro.
This time, at first glance, he faces a classic matching problem: there are N boys and N girls in his class,
and for each possible pair of a boy and a girl, Padegras knows if they have a mutual sympathy to each
other (and so, they can dance together). Looks like the only thing he needs is to know if there exists a
perfect match.

The good news for the professor are that there is an Angel watching over him. The Angel enjoys making
new sympathies in the professor's class.

The bad news for the professor are that there is also a Demon who dislikes the Angel. The Demon spoils
existing sympathies.

More formally, there are K days left before the graduation ball in Mvodsk State University. On each
day, the Angel makes exactly one new sympathy, and the Demon destroys exactly one existing sympathy.
At every point of time, all sympathies are mutual. Note that the Angel can not make a sympathy that
already exists at that moment,

The Angel and the Demon are actually playing a game, The Angel is said to be the winner if, after both
players perform all their K moves, there is a perfect match in the sympathy graph. If there is no perfect
match, the Demon wins.

The professor knows that one of the players always performs his move in the morning and another one in
the evening, but he does not know who moves when. In both possible cases, determine the result of the
game assuming that both players play optimally.

Input

The first line of input contains a single positive integer number 7" denoting the number of test cases. It is
followed by T test case descriptions.

The first line of each description contains two integer numbers N and K (0 < K < 10).

The next N lines describe the relations in the class at the beginning of the game, each line contains
exactly N characters which are 1 or 0. The j-th character of the i-th of these lines is 1 if the boy number
i and the girl number jhave a sympathy to each other, and is 0 otherwise. It is gnaranteed that there will
be at least one 1 and at least one 0, so both the Angel and the Demon are always able to make a move,

The sum of the values of N2 for all test cases will not exceed 100 000.

Output

For each test case, print exactly one line containing two words separated by a space. First, print the result
of the game where the Angel moves first, After that, print the result of the game where the Demon moves
first. The result of the game is the name of the winner. Each name must be either “Angel” or “Demon”,
without quotes.
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Game With A Fairy

This is an interactive problem.

You met a fairy in a beautiful forest glade. The fairy is in good mood and would like to give you a present,
but not before you best her in a game though.

There are n trunks in the glade; the trunks are numbered from 1 to n. Some of the trunks (possibly all,
and at least one) contain magical treasure. You can choose several trunks (possibly all) and list their
numbers to the fairy. If none of them contain treasure, then you are unlucky and do not get any treasure.
However, if more than one of the chosen trunks contains treasure, the fairy thinks you are too greedy and
does not give you any treasure either. If exactly one of the trunks chosen by you contains treasure, then
you get the treasure and are expelled from the forest (that is, the game ends).

You can make at most 200 guesses before the night falls and the fairy becomes annoyed with you. It is

guaranteed that the fairy is honest and does not move any treasure after you enter the forest. Can you
best the fairy and get the precious treasure?
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Two Airlines

In Berland, there are two airlines: Aeroshipping and Wicktory (it was called Kindplane earlier). Since
Berland is a developed country, for each pair of cities, there is an airline which provides flights between
them. Since Berland is an economical country, for each pair of cities, there is only one such airline.

The cities of Berland are numbered from 1 to n (so there are n cities in Berland). One tourist wants to
travel around Berland, that is, he wants to visit each city exactly once and finish his trip in the city where
he started. The starting city can be chosen arbitrarily.

As the tourist doesn't want to annoy the airlines’ staff, he wants to change airline no more than once.
Unfortunately, the tourist does not know which airline controls each of the possible flights. To learn that,
he can ask questions of the form “which airline controls the flight from city « to city ¢"7 Obviously, the
tourist doesn’'t want to waste too much time, so he decided to ask no more than 2n such questions.

Help the tourist to make such a route! It is guaranteed that the answer exists.
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House Moving

There are N houses numbered 1 through N. The distance between the house i and the house j is |i — j|.

You want to assign M families to these houses. There are P; people in the i-th family. No two families
can be assigned to the same house.

Your objective is to maximize the distance of residents. For each (unordered) pair of two people among
the M families, compute the distance between their houses. The distance of residents is defined as the
sum of these values for all pairs.

Compute the maximum possible value of the distance of residents.
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e 2< N <108
e 2 < M < min(N, 1000)

e 1< P <100
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Eel and Grid

There is an H x W grid. Let (i, j) be the cell at the intersection of the i-th row (0 < < H —1) and the
j-th column (0 < j < W —1). Initially, there is an eel at the cell (0, 0). The eel repeats the following
process.

e If the current cell is painted, end the process.
e If the current cell is not painted, paint the cell and move to another cell. If the current cell is (i, j),

the new cell must be either ((i + 1) mod H, j) or (¢, (j +1) mod W).

Count the number of ways to paint all cells and end the process at the cell (0, 0), modulo 10? + 7. Two
ways are considered distinct if the path traveled by the eel are distinct.
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Travel in Sugar Country

There are N towns numbered 1 through N. There is a bidirectional road between towns 7 and ¢ + 1,
and its length is D;. Thus, for each pairs (a, b) (@ < b), the distance between towns a and b is
D(a,b] = Da + Da+1 +ie Db—l-

At each town there is a sugar shop. An ant wants to visit J{ distinct shops.

The ant wants to choose a set of K distinet shops and the order to visit them. For exam-
ple, if it decides to visit the shops 5),...,Sk in this order, the total distance it travels will be
D(S},Sg) + D(SQ,S{’,) +...+ D(SK_l, SK).

In how many ways the total distance it travels become a multiple of M? Print the answer modulo 10 +7.

e 2< N <100
e 1< M<30
e 2<K<10,K <N
e1<D, <M

e All values in the input are integers.
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Eels
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