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Since the results are generally expected, our hypothesis stands, i.e. there is
correlation between leaf shapes and tree structures: leaf shapes tend to maximize
sunlight exposure of this tree. This provides insights into why leaves have different
shapes. A larger pool of tree profiles should be studied using this model before
we can draw a solid conclusion on the exact relationship. However, that is beyond
the mathematical context of this topic, we leave it for readers who are interested

to investigate further.
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Model Victory

Sarah Loke

Students Xu Wenji, Lu Jingyi and Zhang Jing did the Department of Mathematics (National
University of Singapore) proud, scoring victory for the first time in the 2012 Mathematics Contest
in Modeling (MCM). The trio clinched the Ben Fusaro Award, one of the highest awards in the
contest, outperforming more than 3,500 teams that the MCM attracted from institutions around
the world. They took part in MCM, which is primarily an online contest, held from 9 to 13 February
2012, on the advice of Professor Bao Weizhu, Department of Mathematics.

Overcoming challenges

As part of the contest, Wenji, Zhang Jing and Jingyi chose to tackle the continuous modelling
problem that sought to find answers to the question, “How much do the leaves on a tree weigh”.
Wenji, a Year 3 student majoring in Quantitative Finance and also the leader of the team, said of
their participation: iTaking part in MCM is like doing a scientific research in a condensed version.
The experience will definitely benefit us in our future careers.”

Over the five-day of the contest, the trio brainstormed, consulted numerous reference books and
past literatures and went through various sub-models as a team. One big challenge they had to
overcome was to simulate the branching structures of trees. Zhang Jing, a Year 3 Mathematics
major was able to use his talents in coding a programme for simulation algorithm and simulated
the branching structures of trees. Jing is an expert of Matlab, a high-level technical computing
language and interactive environment for algorithm development, data analysis and visualisation.
He said: “Coding the programme for simulating the branching structures of trees using Matlab
was definitely not easy; it was a most challenging task for me. I consulted various reference books,
and combining that with what I had learnt previously, I managed to complete the simulation for
my team.”

Good news

When they received news of how well they did in the MCM, Jingyi, Year 3 and Quantitative
Finance major, summed up her experience. She said: “I was interested in modeling, although I
had little idea of it at first. Now, I know so much more about modeling and how it can be applied
to solve real-life problems. From the contest, I discovered my analytical side, which I did not
know I have.”

They received a certificate for their win. In addition, their solution paper will be featured in The
Undergraduate Mathematics and its Applications Journal, more commonly known as The UMAP
Journal, along with commentaries from the author and judges.

On the secret of their success, Wenji said: “The key to our winning the award is that the three of
us have strengths that complement each other. I am proud of my team and am honoured to have
worked with each of them.”

So, what would the answers offered by the winning team have served? An accurate model to
measure the weight of the leaves of a tree will aid botanists in monitoring the health of trees,
consistently and conveniently, by surveying the biomass of the leaves. Ecologists will also be able
to use such models to observe environmental changes and ecological phenomena. These applications
will greatly benefit botany or environment-related studies.

This article first appeared in OmniScience (September 2012), an online publication produced by
the Faculty of Science at the National University of Singapore.

Mathematical Medley ) Volume 39 No.1 June 2013

17



