Czech ACM Student Chapter Czech Technical University in Prague

@ Charles University in Prague Technical University of Ostrava
1 Masaryk University University of Zilina
Slovak University of Technology Comenius University

Pavol Jozef Safirik University in Kosice

CTU Open Contest 2025

Ornithology

ornithology. (clcpplpy), Ornithology. (javalkt)

Vojtéch Jarnik (1897-1970) is regarded as one of the most influential Czech mathematicians.
He made great contributions to the topics of mathematical analysis and number theory, but
he is perhaps best known for his algorithm for finding a minimum spanning tree. This was
in response to the publication of Bortuvka’s algorithm by another great Czech mathematician,
Otakar Boruvka.

Much less known is their shared interest in ornithology, particularly in higher dimensions. High-
dimensional crows are known for their tendency to align themselves along a straight line in one
dimension. Moreover, they like to maintain their respective distances from each other.

Now, given the positions of several crows, Vojtéch and Otakar were curious what the minimum
total number of steps would be for the crows to form a single line in which all their original
pairwise Manhattan distances would be preserved. In a single step, a crow can move by a
distance of 1 along a single coordinate axis.

Formally, a crow is represented by a vector of D integer coordinates. In a single step, one crow
is chosen and one of her coordinates is increased or decreased by 1. Any number of crows can
share the same space.

We ask for the minimum number of steps required so that the crows reach a position satisfying
the following conditions:

e For all crows, their coordinate vectors are equal in all but one coordinate.

e For each pair of crows, their Manhattan distance is the same as it was before the start of
the process. The Manhattan distance between crows a = (aq,...,ap) and b = (by,...,bp)
. D
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Input Specification
The first line contains two integers N and D (1 < N - D < 10%), the number of crows and the

number of dimensions. Each of the next N lines contains D integers, each between —10° and
10? inclusive, representing the coordinates of one crow.

Output Specification

Output a single integer — the minimum number of steps required for the crows to reach a
configuration satisfying the required properties. If it is not possible, output —1.



Sample Input 1 Output for Sample Input 1
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Sample Input 2 Output for Sample Input 2

33 16
10 5 6
20 3 4
301 2






