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A Long Jumps

We are given two points and a fixed jump length. We need the minimum number of jumps needed to reach the target.

1 Full solution

Let D be the Euclidean distance between the start point and the target point:

D2 = (c− a)2 + (d− b)2.

Each jump has fixed length l.
We handle the following cases:

• If D = 0, the answer is 0.

• If D = l, the answer is 1.

• If 0 < D < l, the answer is 2.

For D > l, the minimum number of jumps is the smallest k such that k · l ≥ D, so:

answer =

⌈
D

l

⌉
.

In implementation, we can compute this value using D =
√
D2. This gives a constant-time computation.

Complexity: O(1).

1



XIII Mathematical Grammar School Cup in Informatics

B Count T’s

We need to count all downward-facing letters T whose cells have the same color.

1 Subtask 1

For n ≤ 80, brute force all triples (i, j, d). For a fixed triple, first check that the whole shape is inside the matrix. Then
iterate over the top bar and the stem and check that every cell has the same color as (i, j).

There are O(n3) possible triples, and checking one shape takes O(n) time.
Complexity: O(n4).

2 Subtask 2

For n ≤ 400, we can avoid checking the same segments from scratch many times. Precompute for every cell the number
of equal-colored consecutive cells to the left, to the right, and downward. Then for a fixed center (i, j), every possible
d can be checked in O(1) using those three values.

There are O(n3) choices of (i, j, d).
Complexity: O(n3).

3 Subtask 3

All cells have the same color. Then the color condition is always satisfied, so validity depends only on whether the
shape fits inside the matrix. For each center (i, j) we compute the largest possible d:

dmax = min

(
j − 1, n− j,

⌊
n− i

2

⌋)
.

The center contributes dmax valid letters T .
Complexity: O(n2).

4 Full solution

We use the same idea as in Subtask 2, but instead of iterating over all values of d, we directly compute the maximum
valid d for each center. We need maximal d > 0 such that:

• top bar from (i, j − d) to (i, j + d) has same color,

• stem from (i, j) to (i+ 2d, j) has same color.

For each cell compute:

• leftLen[i][j]: maximal same-color segment ending at (i, j) from the left,

• rightLen[i][j]: maximal same-color segment ending at (i, j) from the right,

• downLen[i][j]: maximal same-color segment starting at (i, j) downward.
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Then the largest valid d for (i, j) is:

dmax = min

(
leftLen[i][j]− 1, rightLen[i][j]− 1,

⌊
downLen[i][j]− 1

2

⌋)
.

All d = 1, 2, . . . , dmax are valid, so the total number of T’s with the center of the top bar at (i, j) is dmax. We sum
this contribution over all cells.

Complexity: O(n2) time and O(n2) memory.
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C Interval Mex

For each query [l, r], we need mex(al, . . . , ar).

1 Subtask 1

When q = 1 and n ≤ 1000, we can solve the only query directly. Iterate through all the non-negative integers and for
each one check if it appears in the interval.

Complexity: O(n2).

2 Subtask 2

Still q = 1. The same direct approach works even for the full value of n, because we inspect every array position at
most once and then scan possible mex values from 0 to n.

Complexity: O(n).

3 Subtask 3

When ai ≤ 1, the mex of any interval is always one of 0, 1, or 2. We compute prefix counts of zeros and ones. For
query [l, r], we check whether zero appears and whether one appears in the interval:

• if zero does not appear, the answer is 0,

• otherwise, if one does not appear, the answer is 1,

• otherwise, the answer is 2.

Complexity: O(n+ q).

4 Subtask 4

When values are pairwise distinct and in [0, n) the mex of the interval is smallest value from the set
a1, a2, ..., al−1, ar+1, ..., an−1, an, or the value n if l = 1 and r = n.

Complexity: O(n+ q).

5 Subtask 5

For n, q ≤ 5000, process each query independently. Clear a boolean array, mark all values in the interval that are at
most n, and then scan for the first unmarked value.

Complexity: O(nq).

6 Full solution

Observe that for any interval of length at most n, mex is at most n. So values > n can be ignored.
Process array positions from left to right as current right endpoint r. Maintain for each value x ∈ [0, n]:

last[x] = last position where x appeared up to r.

If value x did not appear yet, last[x] = 0.
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For a fixed query [l, r], value x is absent from the interval iff last[x] < l. Therefore:

mex(l, r) = min{x ≥ 0 | last[x] < l}.

Build a segment tree over values 0..n storing last[x].

• On reading ar = x (if 0 ≤ x ≤ n), update position x to value r.

• For each query ending at r, find the first index where stored value is < l.

This “first below threshold” search is done by descending the segment tree using subtree minima.
Process array from left to right. At position r:

• if 0 ≤ ar ≤ n, update last[ar] = r in the tree,

• answer all queries ending at r with one tree search each.

Complexity: O((n+ q) log n).
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D Hydra

We are given two rooted ordered trees (order of children matters). In one operation, we can move one leaf in the first
tree.

1 Subtask 1

For n ≤ 10, we can solve the problem directly with BFS over tree shapes. Since vertex labels do not matter, encode a
rooted ordered tree with a bracket sequence: a vertex is represented by a pair of brackets containing the encodings of
its children in order.

For one BFS step, try all possible operations:

• choose a leaf,

• remove it from its current parent,

• insert it as a child of any vertex, in any possible position among that vertex’s children.

After every operation, encode the resulting tree again. BFS gives the minimum number of operations.
Complexity: exponential in n.

2 Subtask 2

For n ≤ 100, we can use the following observation. If we decide which vertices will not be moved, these vertices have
to form a common rooted ordered subtree of the two input trees. Therefore, if the maximum possible number of such
vertices is K, the answer is n−K.

Define:
dp[u][v] = maximum number of fixed vertices if subtree u is matched with subtree v.

The roots u and v are matched, and then we have to match two ordered lists of children. This can be done with an
LCS-style dynamic programming for every pair (u, v).

Complexity: O(n3) is enough for this subtask.

3 Subtask 3

When the second tree is a list, the common rooted ordered subtree that stays fixed must also be a list. Therefore, we
only need to keep one root-to-leaf path in the first tree.

Let depth[u] be the maximum number of vertices on a downward path that starts at u. Then:

depth[u] = 1 + max depth[child].

For a leaf, depth[u] = 1. The maximum number of vertices that can stay fixed is depth[1], so the answer is:

n− depth[1].

Complexity: O(n).
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4 Subtask 4

When the second tree is a perfect binary tree, every vertex in the second tree has either 0 or 2 children. For a fixed
pair (u, v):

• if v is a leaf, then dp[u][v] = 1,

• otherwise, let the two children of v be x and y.

We need to choose two children of u, in this order, to match with x and y. We can scan the children of u from left to
right. While scanning, keep the best value of dp[child][x] seen so far, and try to pair it with the current child matched
to y. If no such ordered pair of children exists, we only keep the root match.

This computes the transition for (u, v) in O(deg(u)) time.
Complexity: O(n2).

5 Full solution

No additional constraints. We need the general version of the previous ideas: for every pair (u, v), match the ordered
list of children of u with the ordered list of children of v.

Define:

dp[u][v] = maximum number of vertices that can stay fixed when transforming subtree u into subtree v.

If we know this for children, then for (u, v):

• We must keep roots u and v, contributing 1.

• Children of u and v form two ordered lists.

• Matching these lists is an LCS-style DP, where matching child ai with bj gives value dp[ai][bj ].

So:
dp[u][v] = 1 + weighted-LCS(children(u), children(v)).

We process vertices in postorder in both trees, so every child state is already computed when calculating its parent
state.

Let K = dp[1][1] be the maximum number of vertices that can remain in place. Every other vertex can be
repositioned by leaf-move operations, so the minimum number of operations is:

n−K.

Complexity: O(n2) time and O(n2) memory.
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