
Mathematical Grammar School Cup in Informatics
XIII Mathematical Grammar School Cup, Thursday, June 25, 2026

Problem A. Long Jumps
Input file: standard input
Output file: standard output
Time limit: 1 second
Memory limit: 256 mebibytes

You are given two points with integer coordinates, (a, b) and (c, d). You start at point (a, b) and want to
reach point (c, d). In one move, you may jump in an arbitrary direction, but the length of every jump
must be exactly l.

Find the minimum number of jumps required to reach (c, d).

Input
The only line of input contains five integers a, b, c, d, and l.

Output
Print the minimum number of jumps required to reach (c, d).

Example
standard input standard output

0 0 9 12 5 3

Explanation
The distance between (0, 0) and (9, 12) is 15. Since each jump has length exactly 5, the answer is 15/5 = 3.

Constraints

• −109 ≤ a, b, c, d ≤ 109.

• 1 ≤ l ≤ 109.

Scoring
This problem has 100 test cases (excluding the example given above). Each test case is worth one point
and is scored separately.
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Problem B. Count T’s
Input file: standard input
Output file: standard output
Time limit: 1 second
Memory limit: 256 mebibytes

You are given an n× n matrix whose cells are colored.

Count the number of triples (i, j, d) with d > 0 such that all cells of the following shape exist and have
the same color:

• the horizontal segment in row i, from column j − d to column j + d,

• the vertical segment in column j, from row i to row i+ 2d.

In other words, you have to count downward-facing letters T whose top bar has length 2d+ 1 and whose
stem has length 2d+ 1, and all cells of the letter must have the same color.

Input
The first line contains one integer n.

Each of the next n lines contains n integers, describing one row of the matrix.

Output
Print the number of letters T in the matrix.

Example
standard input standard output

3
1 1 1
2 1 2
3 1 3

1

Explanation
There is exactly one valid letter T : it is defined by (i, j, d) = (1, 2, 1).

Constraints

• 1 ≤ n ≤ 2000.

• 1 ≤ ai,j ≤ 109.

Scoring
This problem has 4 subtasks. You get the points for each subtask if and only if your solutions evaluate
correctly on all test cases in that subtask:

• Subtask 1 [12 points]: n ≤ 80.

• Subtask 2 [22 points]: n ≤ 400.

• Subtask 3 [28 points]: There is exactly one color.

• Subtask 4 [38 points]: No additional constraints.

Notice that you will see subtask 0 when submitting the problem. This subtask is worth 0 points and
contains only one test case, i.e. the test case described in the statement above.
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Problem C. Interval Mex
Input file: standard input
Output file: standard output
Time limit: 1 second
Memory limit: 256 mebibytes

You are given an array a with n elements and q queries.

Each query contains two integers l and r. For every query, find the mex of elements between position l
and position r.

Input
The first line contains two integers n and q. The second line contains n integers, representing the elements
of the array.

Each of the next q lines contains two integers l and r, describing a query.

Output
For each query, print the mex of the subarray a[l..r].

Example
standard input standard output

5 4
0 1 4 1 2
1 3
2 5
3 5
1 5

2
0
0
3

Explanation
The queried subarrays are:

• [0, 1, 4], whose mex is 2.

• [1, 4, 1, 2], whose mex is 0.

• [4, 1, 2], whose mex is 0.

• [0, 1, 4, 1, 2], whose mex is 3.

Constraints

• 1 ≤ n ≤ 200000.

• 1 ≤ q ≤ 200000.

• 0 ≤ ai ≤ 109.

Notes
Operator mex denotes the minimum excluded value.

More precisely, for a set S of non-negative integers, mex(S) is the smallest non-negative integer that does
not belong to S.

For example:
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• mex({1, 2, 4}) = 0

• mex({0, 1, 3}) = 2

• mex({0, 1, 2, 3}) = 4

In this problem, the mex of interval [l, r] means the mex of the set of values appearing in the subarray
a[l], a[l + 1], . . . , a[r].

Scoring
This problem has 6 subtasks. You get the points for each subtask if and only if your solutions evaluate
correctly on all test cases in that subtask:

• Subtask 1 [6 points]: q = 1 and n ≤ 1000.

• Subtask 2 [9 points]: q = 1.

• Subtask 3 [13 points]: ai ≤ 1.

• Subtask 4 [13 points]: 0 ≤ ai < n and ai ̸= aj for i ̸= j.

• Subtask 5 [24 points]: n, q ≤ 5000.

• Subtask 6 [37 points]: No additional constraints.

Notice that you will see subtask 0 when submitting the problem. This subtask is worth 0 points and
contains only one test case, i.e. the test case described in the statement above.
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Problem D. Hydra
Input file: standard input
Output file: standard output
Time limit: 2 second
Memory limit: 512 mebibytes

You are given two rooted trees, each with n vertices.

In one operation, you may choose any leaf in the first tree, remove it from its current position, and attach
it elsewhere in the first tree.

When attaching a leaf as a child of some vertex, you may choose its position among that vertex’s children.

Find the minimum number of operations required to transform the first tree into the second tree.

The order of children is significant.

Important note. Vertex labels are used only to describe each input tree separately. They do not define
a correspondence between the first tree and the second tree. In other words, only the rooted ordered tree
structure matters.

For example, if the root has three children in both trees, then the first child of the root in the first tree
must correspond to the first child of the root in the second tree, the second child to the second child, and
so on. The actual vertex numbers may be different.

Input
The first line contains one integer n.

Then follow n lines describing the first tree. For each i from 1 to n, the i-th of these lines contains an
integer ki, followed by ki integers listing the children of vertex i in left-to-right order.

After that, another n lines describe the second tree in the same format.

It is guaranteed that both descriptions are valid rooted trees with root 1.

Output
Print the minimum number of operations required to transform the first tree into the second tree.

Example
standard input standard output

4
2 2 3
1 4
0
0
1 2
2 3 4
0
0

1

Explanation
In the first tree, the root has two children. Its left child has one child, while its right child is a leaf.

Move that right child leaf under the left child of the root, placing it after the existing child. The result is
exactly the second tree, so the answer is 1.

Constraints
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• 1 ≤ n ≤ 5000.

Scoring
This problem has 5 subtasks. You get the points for each subtask if and only if your solutions evaluate
correctly on all test cases in that subtask:

• Subtask 1 [13 points]: n ≤ 10.

• Subtask 2 [11 points]: The second tree is a list.

• Subtask 3 [16 points]: The second tree is a perfect binary tree.

• Subtask 4 [31 points]: n ≤ 100.

• Subtask 5 [29 points]: No additional constraints.

Notice that you will see subtask 0 when submitting the problem. This subtask is worth 0 points and
contains only one test case, i.e. the test case described in the statement above.
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Problem E. Hydra
Input file: standard input
Output file: standard output
Time limit: 1 second
Memory limit: 256 mebibytes

You are given two rooted ordered trees, each with n vertices.

In one operation, you may choose any leaf in the first tree, remove it from its current position, and attach
it elsewhere in the first tree.

When attaching a leaf as a child of some vertex, you may choose its position among that vertex’s children.

Find the minimum number of operations required to transform the first tree into the second tree.

Input
The first line of input contains one integer n.

Then follow n lines describing the first tree. On the i-th of these lines, first an integer ki is given, denoting
the number of children of vertex i in the first tree, followed by the list of these children in left-to-right
order.

Then follow another n lines in the same format, describing the second tree.

In both trees, vertex 1 is the root.

Output
Print the minimum number of operations required to transform the first tree into the second tree.

Example
standard input standard output

5
2 2 3
1 4
1 5
0
0
2 2 3
0
2 4 5
0
0

1

Explanation
Move the leaf corresponding to vertex 4 from the second child of the root to the third child of the root.
More precisely, remove it from the children of vertex 2 and insert it as the first child of vertex 3.

Constraints

• 1 ≤ n ≤ 5000.

Notes
Although the input uses vertex numbers to describe the trees, these labels do not matter when comparing
the two trees. Only the rooted ordered structure matters.

More precisely, two rooted ordered trees are considered equal if and only if:
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• their roots have the same number of children, and

• for every position j, the j-th child of the root in the first tree is equal to the j-th child of the root
in the second tree by the same rule recursively.

So the first child of the root in one tree is compared with the first child of the root in the other tree, the
second with the second, and so on. The actual vertex numbers are only an input encoding of the structure.

Scoring
This problem has 5 subtasks. You get the points for each subtask if and only if your solutions evaluate
correctly on all test cases in that subtask:

• Subtask 1 [5 points]: n ≤ 10.

• Subtask 2 [33 points]: n ≤ 100.

• Subtask 3 [13 points]: The second tree is a list.

• Subtask 4 [18 points]: The second tree is a complete binary tree.

• Subtask 5 [31 points]: No additional constraints.

Notice that you will see subtask 0 when submitting the problem. This subtask is worth 0 points and
contains only the example test case from the statement.
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