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Statistics: 102 submissions, 41 accepted, 18 unknown
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= Problem: Given a graph with n nodes and edges, and h
house numbers for an edge, determine whether house
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= Problem: Given w < 10000 integers 0 < h; < 10*8, find the maximum in at most 12000 queries:
“Is integer h; less than y?”
= First idea: binary search per column: n - log,(n) queries.

= Only search the range above the current maximum?
= In fact, we can only do 1.2 query per column. Most columns must be handled in 1 query exactly!

= Better idea: First test if a column is better than the current best. If not, skip it.

= Problem: The maximum could increase in each column!
= Solution: Randomize the order of columns! Now, only In(w) increments are expected!

= Total expected queries: n+ In(w) - log,(n).

Statistics: 140 submissions, 7 accepted, 80 unknown
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points.

= Naive quadratic solution is too slow, and sweepline methods are complicated!

= To get a faster solution, make use of the fact that the input is random.

= Observation: Because the points are i.i.d. uniformly random, the answer is less than 10°. *

= Solution: Local bruteforce

Split the volume into 100 x 100 x 100 boxes of size 107 x 107 x 107, and iterate over the pairs in
each box.

Problem: The minimum distance may cross a boundary between boxes.

Solution: Iterate over all pairs of points in touching boxes as well.

Expected running time: O(k - (n/k)? + k) = O(n?/k + k), where k is the number of boxes.

Note: due to the birthday paradox, there will practically always be a box with at least 2 points.

1Or at least, almost always ;-)
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= |nstead of 4-deep nested loops, we can use a dictionary of tuples.



G: Grinding Gravel

Problem Author: Daan van Gent, Onno Berrevoets

Problem: Given n < 100 integers, split them into groups of size k < 8 making as few cuts as
possible.
Equivalent problem: Given n integers, partition them into as many groups as possible with sum a
multiple of k.
Greedy 1: Each number x > k is replaced by x mod k. Count the numbers with each remainder.
Greedy 2: For x < k/2, we can pair up x and k — x. Each x = 0 is its own group.
We are left with at most 4 different values: 1 or 7, 2 or 6, 3 or 5, and at most one 4.
Now, do a DP on state [ci, ..., ck—1], the counts for each remainder.

= For each precomputed (minimal) subset with sum 0 mod k remove it and recurse.

= Simpler alternative: Merge the largest remainder with another one, and update the state. — Too

slow when counts are 1 x 4,30 x 5,30 x 6,30 x 7.
= Instead: merge the least-occurring element with one of the others.

= Even simpler: remove any one of the remaining elements. If this makes the total sum be 0 mod k,
add one.

Instead of 4-deep nested loops, we can use a dictionary of tuples.

Statistics: 5 submissions, 1 accepted, 1 unknown
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Jury work
= 721 commits, of which 434 for the main contest
= 604 secret test cases (last year: 693) (= 50% per problem!)
= 165 jury solutions (last year: 177)

= The minimum? number of lines the jury needed to solve all problems is
14+34+5+14+4+4+27+34+14+15+18 4 =143

On average 11.9 lines per problem, up from 9.6 in BAPC 2021 or 6.6 in preliminaries 2022

2 After codegolfing



The proofreaders The jury

Jaap Eldering Boas Kluiving

Kevin Verbeek Jorke de Vlas

Mark van Helvoort Ludo Pulles

Nicky Gerritsen Maarten Sijm

Thomas Verwoerd Ragnar Groot Koerkamp

Reinier Schmiermann
Ruben Brokkelkamp
Wessel van Woerden

Want to join the jury? Submit to the Call for Problems of BAPC 2023 at:

https://jury.bapc.eu/


https://jury.bapc.eu/

