2022 BOI 2022 Day 1

O Libeck, Germany Task: vault
B April 28 - May 3, 2022 Language: en

Uplifting Excursion (vault)

Those events you attended on your arrival day were an exciting opportunity to become familiar again
with the state of the (contemporary) art. And even more: The rumors you heard there revealed that
the art collection you are interested in is stored in a secret underwater vault in the nearby Baltic Sea,
owned by an old Liibeck grain merchant family! In memory of your past as an art thief, you decided to
plan to break into this vault as a relaxing afternoon activity.*

To break into the vault, you want to use your newly acquired
submarine. Unfortunately, your submarine will need a very
specific amount of uplift L when you try to escape from
the crime scene. After all, you don’t want your submarine to
crash into the bottom of the sea or float on the water surface
where the police could catch you easily!

In order to plan your break-in accordingly, you need to know
about the uplift of the art pieces in the vault. Skilled as you
are, you were able to obtain relevant information." For every
possible uplift £ you now know how many art pieces A, with
that uplift are stored in the vault.

There surely is some pun about phishing hidden
Write a program that uses this information to either calculate here, but to be honest we’re out of our depth

the maximum number of art pieces you can steal such that
their total uplift (obtained by summing the individual uplift of every stolen art piece) is exactly L or to
decide that this is impossible.

Input

The first line of input contains two integers M and L, meaning that the uplift of every art piece in the
vault is between -M and M inclusive and that the total required uplift is L.

The next line contains 2M + 1 integers A_,,, ..., A,, where A, describes the number of art pieces with
uplift £ in the vault.

Output

Your program should output a single line. This line should consist of an integer, the maximum number
of art pieces you can steal such that their total uplift is exactly L, or the string impossible if there is
no way to achieve this.

Constraints

We always have 1< M <300,-10"® <L <10'8,and 0 < A, < 10"
Subtask 1 (5 points). M, A, <50

Subtask 2 (15 points). M,A, < 100

Subtask 3 (20 points). M < 30

* A purely hypothetical heist, of course.
™ It's not your fault that their security system uses a weak hash algorithm, is it?

1/2



20 BOI 2022 Day 1
O Libeck, Germany Task: vault
B April 28 - May 3, 2022 Language: en

Subtask 4 (20 points). M < 50
Subtask 5 (20 points). M < 100
Subtask 6 (20 points). No further constraints.

Moreover, the following holds: In each of the subtasks 3 to 6 you get 50% of the points awarded for
the respective subtask if you solve all testcases in which A, = 0 for all £ < 0. Inside CMS, this is shown
as “Group 1” of the corresponding subtask.

Examples

| Input Output
25 9

23114

35 impossible

3102002

15 5
006

In the first example, you can steal one art piece each with uplift -2, 0 and 1 respectively, two art
pieces with uplift -1, and four art pieces with uplift 2. This results inatotalof 1+1+1+2+4=9
stolen art pieces with a total upliftof 1-(-2)+1-0+1-1+2-(-1)+4-2 =5 as required.

In the second example, it is impossible to steal art pieces such that their total uplift is 5.
Limits

Time: 4s
Memory: 512 MiB
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