IMMC 2024 Problem C (Greater China, Autumn) (English {#jf& %<8
(For Teams of Junior Secondary School Only)

Universal sports

In various sports, the athletes are divided into categories according to age, weight, gender, etc. in
order to make the competition fair, accessible and interesting. But this limits the competition
possibilities only to your peers in the same group.

(Picture from internet)

In the real life, there are situations when people from clearly different categories want to compete
fairly with each other, or in some “non-sub-categorised” competitions, there are physicality elements
that need to be made fair for participants of deferent “natural properties” to compete on the equal
footing. In sports where one interacts directly with their rival (like boxing or arm-wrestling), it is
obviously impossible to make the competition fair for participants with “too different” properties
such as physical size and strength. But in sports with quantitative results such as weightlifting, high
jump, 100-metre dash, etc., it may be possible to create a method of adjusting the results on the basis
of some measurable properties of the competitors in order to make them comparable across different
categories of competitors on an equal footing.

Tasks

1. Imagine a competition that involves lifting or throwing heavy objects as a secondary element.
Suggest a method of adjusting the weight of the said heavy object that makes exercising with
it equally challenging for different participants. Explain your choice of parameter or
parameters of the participants used in this adjustment.



Jumping competitions (long jump, high jump, etc.) are usually held without sub-categorising
the athletes into any other sub-categories except for men/women. Analyze the relevant data
and determine if a further sub-category of athletes is needed in jumping sports. If it is needed,
what parameters should it depend on?

Imagine a competition that involves jumping over some obstacles (normal jumping with
landing on one’s feet, not the modern "Fosbury flop” style of high jump) as a secondary
element. Suggest a method to calculate an “equally challenging height” of the obstacles
depending on the athletes’ measurable parameters.

Submission

Your solution paper should include a 1-page Summary Sheet. The body cannot exceed 20 pages for

a maximum of 21 pages with the Summary Sheet inclusive. The appendices and references should

appear at the end of the paper and do not count towards the 21 pages limit.

Notes
1. Results and records of various sports can be found on internet, as well as some parameters
of the athletes.
2. IMMC encourages teams to complete all challenging tasks, but accepts the submission with
partial completion.
3. “Athletes’ measurable parameters” are parameters that can be objectively measured
with reasonable precision and do not involve subjective, emotional or value judgements.
Furthermore, the parameters should be stable enough in time, so that, once measured before
the competition, the parameters can be assumed constant throughout the competition (e.g.
weight class for boxers). “Equally challenging height” gives the height of an obstacle that
would be equally challenging to jump over for athletes with different measurable parameters.
Special Note

The principles of Honor System of IMMC also applies to the use of LLMs (large language

models) or generative Al tools. If a team uses any large language model or generative Al tool in

completing the modeling tasks, from problem research, model development, programing to

paper/report writing, the team must make honest, open and transparent disclosure, including

making in-text citations and detailing relevant content in the "References" section. It should be

recognized that although large language models or generative Al have the advantages of

productivity tools, they also have obvious shortcomings and pose risks to users (such as Al-

generated content containing Al hallucinations or possible plagiarism in the produced content).

Whether or not using large language models or generative Al tools itself in the team’s work has

no impact on judges' evaluation; the judges seriously remind every team that if any Al tool

would be used, use it correctly, honestly, open and transparently.
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