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A Fantasy World Application of the Theory of Random Walks University

Introduction

Motivation

Mathematics is fun, so is our research on random walk problems.

The theory of random walks has a lot of useful applications in Physics, Biology or even some logistical problems.

However, most of them are too serious for this poster.

Instead, we will guide you through some basics of random walk theory, in a format of a fantasy story, a long long time ago...
The idea of this application comes from a chat with my best friend Alphonse over an afternoon tea on a sunny day.

Finding her love
The problem

« Alphonse then said he struggled to continue the story, because Dorothy may never see Edward again, especially because she needs to find
the tower first.
After a bit of thought, I replied to Alphonse that I may be able to help him with my research on random walks.
Suppose for each step Dorothy walks, she picks a random direction, North, East, South or West, with equal probability, and walks with the
same step size, regardless of the direction chosen.
In the literature of Mathematics, this is called a simple symmetric random walk (SSRW) in a 2-dimensional lattice.
Now we introduce the following theorem (amended into an easy word form) by a famous mathematician George Pdlya in 1921.

Polya’s Recurrence Theorem
SSRW in d-dimensions is recurrent for d = 1; 2 and transient for d > 2.

The word recurrent here means with probability one the walker would return to the starting point (or any other point).

Transient means there is a positive probability that the walker will never return!

Looking at Alphonse’s confusing face, I tell him just to remember the following quote by another humorous mathematician Shizuo Kakutani,
as it is somehow equivalent’ to the theorem.

A drunken man will find his way home, but a drunken bird may get lost forever.

So in conclusion, Dorothy will find the tower eventually.

Ending
Further thoughts

o A: Mathematics is really fun and useful. However, your research must be much more complicated than this.

« H: Not much actually. using the same context of the story, I think about the journey of finding the tower, we also need Dorothy to swim
across the Ocean of madness, pass through a labyrinth of trees and some underground passages in Wiggler Woods, maybe escape from a
doppelganger emerged from her own shadow, and fight against a few more legendary evil creatures. Not much really.

o TLTA

o Oh, are you expecting the ending of the story?

« After a long long journey, Dorothy found and saved Edward. They escaped from the mystery tower, and live together happily ever after,
with less alcohol, maybe.
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