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J - Remoteland

Statement
What is the largest possible divisor of n! which is a square?

Categories: greedy, number theory
Difficulty: easy, medium
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e Precalculate all primes which are less than the maximum allowed
nusing Erathostenes’ Sieve.

o For all primes p, less or equal than n, compute the exponent o of
pyin the prime decomposition of n! sing the formula:

<[zl [ [5]-

o I the parity is even, we do nothing. The exponent of p; should be
ay.

o If the parity is odd, the exponent should be a; — 1 (equivalent as.
not taking p; from the set).

o All exponentiations calculated using fast (logarithmic)
‘exponentiation.

o Careful about fast /0!






image6.png
H - Peer Review

Statement

o Each paper should be reviewed by K scientists.

o Scientists should not review papers written by people they
collaborate with (including themselves), or review the same paper
more than once.

o If a paper is being reviewed too much, too litle, or by the wrong
people - tell the organizers.

Categories: graphs
Difficulty: easy
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Output for sample input:
N0 PROBLEMS FOUND (left)
@ 3 PROBLEMS FOUND (right)
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Go from author-centric (author — list of reviews)
to paper-centric (paper —» list of reviewers) ...
. and check for rule violations.
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The ith paper is not being reviewed correctly if it is being...
© reviewed too much or too litle = number of reviewers for i # K
@ reviewed by the wrong people: if r; ... 1, are reviewers for i,
O same reviewer twice = 3 u# v with r, = r,
@ author or colleague as reviewer = 3 j with inst(r;) = inst(i)
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If revs is a vector with all the reviewers for paper p, and inst.
contains the institutions for each author,
bool good(int p, vector<int> revs, vector<int> inst) {

11 check rule 1
if (revs.size()

) return fals

/1 check rules 2.1 and 2.2

sort (revs, revs.begin(), revs.end());

for (int i=(int)revs.size()-1; i>=0; i-—-) {
if (i>0 && revs[i] revs[i-1]) return false;
i€ (instlrevs(il] == inst(p]) return false;

)
return true;
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@ The input itself is O(N - K), and it can be read in linear time, since
ahash-map allows institution names to be looked up in O(1).

o Processing of each paper can be done i time O(K - log(K)) - due
to sorting. Without sorting, O(K?) time would be required to check
for duplicate reviewers.

o K was limited to small values, so both strategies were accepted
by the judge.
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A very simple algorithm to assign good reviews, if there are many small
insitutions and authors from different insitutions do not collaborate:

o shuffle all authors individually

o shuffle allinstitutions (keeping author order)

o let j be the number of authors in the largest institution

o author i is asked to review papers i + (j-1)...i + (j - k) mod N
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D - Distributing Ballot Boxes

Statement

Distribute boxes among cities:
© Atleast one in every city.
o Minimize the box most people are assigned to.

Difficulty: easy/medium.

Remark: At every city people must be distributed proportionally in an
optimal assignment.
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First approach - Give to the most needed
© Give 1 box to each city.
@ For each of the remaining boxes:
@ Find the city which needs it the most
(O(N) = TLE, O(log(N)) = AC with a priority queue).
© Give the box to that city.

Complexity: O(N + Blog N)
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Second approach - Binary search for the answer

o Take M = maximum number of people assigned to vote in one
box.

© How many ballot boxes will we need? Computation in O(N).
o Ifless than M, try larger M.
o If more than M, try smaller M.

Using Binary search we get the solution in O(Niog(B)).





