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First, when M = N , the memory of Takahashi equivalents to 1 ≤ p1 ≤ ... ≤ pK ,

so the problem can be solved applying Dynamic Programming (DP). Specifically,
update the maximum total score up to the i-th throw when i of the elements in {pn }

are chosen, in the order 1, 2, ..., N , in O(N K) time.

We will deal with the second partial score and onward. We can still apply DP, but
we will introduce a minor change as follows, according to Takahashi’s memory:
dpi,j := the maximum total score up to the i-th throw when (pj = i)
The recurrence relation is dpi,1 = Ai , dpi,j = j ·Ai +max dpk,j−1 (1 ≤ i−k ≤ M, j ≥

2). By naively update the table in O(N M K) time, we can obtain the second partial
score.
Now, consider filling table in the ascending order of j. Since the bottleneck of

time complexity, the calculation of max, is performed on a consecutive segment, each
value in the table can be found in O(log N ) time, and the problem can be solved in
O(N K log N ) time. Furthermore, since the two endpoints of the consecutive segment
is monotonically increasing, we can apply the “sliding minimum” technique to find
each series of max in linear time. Therefore, the problem can be solved in O(N K)
time, which is enough to earn full credit.
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We will perform binary search on the answer. That is, we will determine whether
the resulting integer is at least X. Let the sequence on which some step of compression
is performed be (a1 , a2 , ..., aK ). When we let bi = max(ai , ai+1 ),
bi ≥ X ⇔ (ai ≥ X) or (ai+1 ≥ X)
Also, when we let bi = min(ai , ai+1 ),
bi ≥ X ⇔ (ai ≥ X) and (ai+1 ≥ X)
Therefore, whether the resulting integer is at least X, is equivalent to the following:
consider the sequence ci such that ci = (ai ≥ X?1 : 0). If we carry out the compression
on this sequence, is the single integer obtained from the compression equal to 1?

Thus, we can solve the problem if we can carry out the compression on a binary
sequence c. Let X0 be the set of the contiguous segments consisting of 0 in c, and X1
be the set of the contiguous segments consisting of 1 in c. We will consider how they
are transformed during the compression. Here, we will treat the segment consisting
of c0 that covers 0, [0, s], as [− inf, s]. Similarly, we will treat the segment consisting
of cn−1 that covers n − 1, [t, n − 1], as [t, inf]. i) When an ‘M’ step is performed

An element [s, t] in X0 becomes [s, t − 1], and an element [u, v] in X1 becomes

[u − 1, v]. If an element in X0 becomes empty, it disappears and the neighboring
segments in X1 are merged. ii) When an ‘m’ step is performed

An element [s, t] in X0 becomes [s − 1, t], and an element [u, v] in X1 becomes

[u, v − 1]. If an element in X1 becomes empty, it disappears and the neighboring
segments in X0 are merged.

Thus, we can simulate the process by maintaining when each segment in X0 and
X1 disappears or merges. Since the segments disappears in ascending order of length,
1

we can use a data structure such as Priority Queue to maintain the segments in
ascending order of length, and check in each step if there are segments whose length
become 0. Also, when a segment disappears, we can use a data structure such as
Set to maintain the sets of segments in X0 and X1 in the initial state, to merge the
appropriate segments assuming the disappearing segment does not exist in the first
place.
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