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.output-onlyg interactiveg constructive JSluwg sweep lineg convex hull .bridgesg SCC .optimizations

(LEgual 18 Lllg>) Foundations - 5.2 L1

a.g.,L..ui Prerequisite S9icwall dasgll #

3 — strings .arrays «Jlgs «oldls> Jogri wlpsia /0 L:swLwiél C++ F1
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knapsack (LIS O(n?) .coins .1D DP

connected (grids _lc BFS/DFS .graph JI Juia3
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flow / min cut
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dolwl yaloo  (sgiuall
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Binary search) Codeforces EDU .(Range queries .Tree .Graph .DP) CSES .USACO Guide (Silver—Gold) L2
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C.1 loi_rating.py

""" 0I Rating - reference implementation (Handbook v1.0).

Every rated contest moves a player's rating part of the way toward their
performance, where performance is the rating that would be expected to beat
exactly as many established opponents as the player actually beat.

from dataclasses import dataclass

INITIAL_RATING = 1200.0

ALPHA_NEW = (0.60, 0.45, 0.35) # first three rated contests
ESTABLISHED_AFTER = 3 # contests before a player is "established"
MIN_REFERENCE = 8 # established opponents needed for Elo performance

FALLBACK_RANGE = {"L1": (800, 1600), "L2": (1200, 2000), "L3": (1600, 2400)%

@dataclass
class Player:

loi_id: str
rating: float
contests: int

INITIAL_RATING
0

@property
def established(self) -> bool:
return self.contests >= ESTABLISHED_AFTER

expected(performance: float, opponent: float) -> float:
return 1.0 / (1.0 + 10 *x ((opponent - performance) / 400.0))

elo_performance(wins: float, reference: list[float]) -> float:
"""Rating P such that the expected number of wins against ‘reference' equals ‘wins'."""
n = len(reference)
wins = min(max(wins, 0.5), n - 0.5)
lo, hi = -1000.0, 5000.0
for _ in range(100):
mid = (lo + hi) / 2
if sum(expected(mid, r) for r in reference) < wins:
lo = mid
else:
hi = mid
return (lo + hi) / 2

wins_against(score: float, others: list[float]) -> float:

return sum(1.0 for s in others if s < score) + 0.5 * sum(1.0 for s in others if s == score)
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def rate_contest(players: dict[str, Player], scores: dict[str, float],
alpha_event: float = 0.20, cap: float = 150.0, level: str = "L2") ->
list[dict]:
"""Update ‘players’ in place from one contest. ‘scores’' maps loi_id -> total IOI score.
ids = list(scores)
established = [i for i in ids if players[i].established]
changes = {%
for i in ids:
p = players[i]
ref_ids = [j for j in established if j != i]
if len(ref_ids) >= MIN_REFERENCE:
perf = elo_performance(wins_against(scores[i], [scores[j] for j in ref_ids]),
[players[j].rating for j in ref_ids])
else: 4 small contest: percentile fallback within the level's range

others = [scores[j] for j in ids if j != i]
share = wins_against(scores[i], others) / max(1, len(others))
low, high = FALLBACK_RANGE[level]
perf = low + (high - low) % share
alpha = max(alpha_event, ALPHA_NEW[p.contests] if p.contests < len(ALPHA_NEW) else 0.0)
delta = alpha * (perf - p.rating)
if p.established:
delta = max(-cap, min(cap, delta))
changes[i] = {"loi_id": i, "before": p.rating, "performance": perf, "alpha": alpha,
"delta_raw": delta, "provisional": not p.established?
est_in_contest = [i for i in ids if players[i].established]
if est_in_contest: # zero-sum correction among established players only
mean = sum(changes[i]["delta_raw"] for i in est_in_contest) / len(est_in_contest)
for i in est_in_contest:
changes[i]["delta_final"] = changes[i]["delta_raw"] - mean
for i in ids:
¢ = changes[i]
c.setdefault("delta_final", c["delta_raw"])
players[i].rating += c["delta_final"]
players[i].contests += 1
c["after"] = players[i].rating
return list(changes.values())

C.2 loi_selection.py

"""TOI Selection Score - reference implementation (Handbook v1.0).

SEL = mean of a player's best 4 normalized day scores; a day is normalized so the
best pool member that day gets 100. At least 4 attended days are required.

def selection_scores(days: dict[str, dict[str, float]], pool: set[str],
best_k: int = 4, min_days: int = 4) -> dict[str, float]:
normalized: dict[str, list[float]] = {%
for day, raw in days.items():
top = max((v for i, v in raw.items() if i in pool), default=0.0)
if top <= 0:
continue # void day: nobody in the pool scored
for i, v in raw.items():
if i in pool:
normalized.setdefault(i, []).append(100.0 * v / top)
return {i: sum(sorted(v, reverse=True)[:best_k]) / best_k
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for i, v in normalized.items() if len(v) >= min_days}

def team(sel: dict[str, float], size: int = 4) -> list[stzr]:
return sorted(sel, key=lambda i: -sel[i])[:size + 1] # team + reserve
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e 10I Syllabus 2025 — ioinformatics.org/page/syllabus/12

® I0I eligibility (age and school enrollment) — IOI Regulations

® APIO participation rules (up to 100 per delegation, top 6 official) — wcipeg.com/wiki/Asia-
Pacific_Informatics_Olympiad

®* NAOI 2026 (hosted by LOI, 58 contestants, 9 countries) — spa.gov.sa/en/N2585662, naoi2026.ly

® PAIO 2026 (2 days x 5 hours, 24 countries) — techreviewafrica.com/news/6595

® Algerian Olympiad in Informatics — algerianoi.com (training, rules, competitions) and its Discord server
(visited 5—6 October 2026)

® USACO Guide — usaco.guide - CSES Problem Set — cses.fi - 0j.uz - Codeforces EDU

® CMS (Contest Management System) — cms-dev.github.io - Dolos plagiarism detection — dolos.ugent.be

#handbook 8li8 (§ 8)gairiall @ daainall dswilly lgiw Jdull lio g=>I)3.2026 98T+ LOI Handbook v1.0
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