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A: Tak and Hotels (ABC Edit)

If N < K, the answer is NX. Otherwise the answer is KX + (N — K)Y.

B: Beautiful Strings

For each lowercase letter ¢ from ’a’ to ’z’, count the number of occurrences

of ¢ in s, and check if the number is even.

C: Tak and Cards

This problem can be solved by dp.

Let dp[i][j][k] be the number of ways to choose j numbers among the first
1 numbers such that the sum becomes k. You can update this array from
smaller 4, and when i > 0, dpli][j][k] = dp[i —1][j][k] +dp[i — 1][j — 1][k — x]-
(Make sure that you don’t access to negative indices).

Then, the answer is the sum of dp[N][t][At] for 0 < ¢ < N.

Exercise: the algorithm above is O(N?). Can you improve it to O(N?3)?

D: Digit Sum

Consider two cases: b < sqrt(n) or b > sqrt(n).

The former case is easy. Just try all possible values of b.

In the latter case, when you write n as a base-b number, the number of
digits will be at most two.

If you write n as a base-b number, you get n = pb + ¢ for some p,q < b.
From the statement, you get p 4+ ¢ = s. By comparing these two equations,

you get n — s = (pb+ q) — (p + ¢), which is equivalent to (p — 1)b=n — s.



Thus, except for the special case n — s, b must be a divisor of n — s, and
again you can try all possible divisors of n — s as candidates for b.

The total complexity is O(sqrt(n)).

E: Tak and Hotels

Assume that a; < b; (the other case is similar).

First, for each 4, we compute right(7): the maximum integer that satisfies
distance(i,right(i)) < L. Tt means that if you start the hotel 4, you can
reach up to the hotel right(i) in a single day. This can be computed using
binary search.

In this task, you want to compute the minimum k such that right*(a;) >
b;.

For each i and ¢, you need to precompute the value of rigtht (7). Then,
you can compute the answers for queries using binary search.

The total complexity is O((N + Q) log N).

F: Best Representation

The key observation in this task is that, unless all characters in w are the
same, the minimum number of elements is always 1 or 2.

Let n be the length of w. If neither of the first n — 1 characters of w and
the last n — 1 characters of w are good, in other words, if both the prefix of
length n — 1 and the suffix of length n — 1 are periodic, we can prove that
all characters in w are identical.

The key lemma for the proof is the following:

e Let p,q are coprime integers, and let s be a string of legnth at least
p+q— 1. If both p and ¢ are periods of s, all characters in s are

identical.

The remaining part of the proof is an exercise for readers.

Thus, if we can get all good prefixes and good suffixes of w, we can solve
the task.

In order to check if a given string s is good, for each divisor d of len(s),
you need to check if s[0,len(s) — d) and s[d,len(s)) are the same. You can
compare two strings in O(1) time after you pre-compute rolling hashes, so
in total this problem can be solved in O(nlogn).

Another way to compute all good prefixes/suffixes is to use Z-algorithm

(again, an exercise for readers).



