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Professor Little

Understanding Randomness

Does Randomness Exist?

As I trekked my way across campus to the science library to tutor a friend of mine in Calculus, I noticed it was raining. I pulled out my iPod because I knew the walk would be long, and the last few seconds of “September”, by Earth, Wind and Fire, finished while another song, “Mercy, Mercy, Mercy,” by the Buddy Rich Band began. During this trip, I passed behind a fellow trombonist who was on his way to jazz band rehearsal. As I finally neared the science complex, I realized I had deviated from my normal path through Wheeler and instead, I had taken the route passing Dinand library. How does this connect to randomness? Were any of these truly random occurrences?


One definition of randomness was quoted by a Contractor at Art of Problem Solving, Qiaochu Yuan: “I don’t remember where I first heard this idea, but one way to think about what it means to say that a physical process is “random” is to say that there is no algorithm which predicts its behavior precisely which runs significantly faster than the process itself. Morally I think this should be true of many “high-level” phenomena.” I like this definition of randomness because it gives the option for a currently random phenomenon to become nonrandom in the future.

One example of a random event which is now explained by an algorithm is the appearance of tornadoes. In the past, tornadoes were unexpected appearances. People did not know when a tornado would form, strike, or the level of danger of the tornadoes; however, now that weather tracking technology has improved and data has been taken from many tornadoes by Storm Chasers, an algorithm has been created. Meteorologists are now able to predict locations where tornadoes may occur if they see a cold dry polar front meet a warm moist tropical front on weather devices

This example also shows the concept of determinism, where we can use initial conditions to predict something that may appear completely random. Another example is if I threw a dart, I could make a first glance guess at where the dart may land depending on the direction I threw it. If we wanted to take this a step further, we could measure the force at which I threw the dart and the angle. Then, using this information, it is possible to generate a parabola approximating the path of the dart. We could then take this a step further, including calculations of air resistance of the dart or by taking outside factors into account such as a heater creating convection current in the room. All these little calculations and factors help increase the accuracy of our prediction and show determinism.

Of course, in a hypothetical situation, it is possible to take this idea to what most people would consider a completely random atmosphere: for example, a casino. If it were possible to measure or keep all factors affecting the roll of dies or spin of roulette constant, we could win every round in the casino. Unfortunately, our human minds are not quick enough to consider each of these factors and therefore we are incapable of taking into account the almost infinitely many factors. 
One theory that explains this inaccuracy is called the chaos theory. According to Stephen Kellert in his book, In the Wake of Chaos, the chaos theory explains “small differences in initial conditions (such as those due to rounding errors in numerical computation) which yield widely diverging outcomes for chaotic systems, rendering long-term prediction impossible in general.” An example of this theory is the butterfly effect, where one may imagine that the flapping of a butterfly’s wings is able to cause chain reactions that intensify until they create a tornado! Of course, at the same time, it is possible that the butterfly’s wing flaps will alter the tornado’s existence in a different way such as delaying or even preventing the tornado. It is also possible that it will have no effect on the tornado. In our darts example, chaos theory is all the factors that affect the dart such as a small draft from a window or our breathing.

Although it is possible to calculate the occurrence of any event (what number will appear on the dice or roulette wheel) or the effect of one event on another (the effect of throwing a dart and the result of where the dart lands), it is not plausible to calculate the occurrence of every event and taking into account every factor for perfect accuracy. Then the question becomes: Is there such thing as a truly random occurrence? One event argued as truly random is the decay of radioactive material. “The ‘old standard’ of random-number generators is radioactive decay” (enginova.com). The explanation of this phenomenon is that one atom’s decay time does not affect another atom. However, as Doug Criner also mentions on this website, “Radioactive atomic nuclei are unstable and decay in a random fashion based on quantum mechanical probabilities.” Therefore, it is once again due to our lack of understanding, or according to Mr. Yuan, the lack of algorithm that leads to radioactive decay’s randomness.

It turns out that all the occurrences on my walk to the mathematics building were predictable. The first thing I noticed when I walked outside was that it was raining. If it were the 9th-6th century BC and I was in Greek, I may have recognized the weather patterns as random or controlled by Zeus; however, I was not wearing a toga when I got outside, so I was able to predict the weather. Not only did I know that it was raining from looking out the window in my room when I put on my jacket, but I also knew because the meteorologists on the weather channel (less accurately) predicted the rain  from their radars and instruments which identify patterns of the clouds, fronts, and wind. This data was used in a sequence of steps which gave the result that there was a 100% chance of rain (which I was able to read online).

My next realization was that my iPod (on shuffle) went from the song “September” to “Mercy, Mercy, Mercy”. Most people would expect this to have been a random selection of a song; however, it is not possible for a computer to generate a truly random sequence of songs. Most random sequences generated by computer are pseudorandom, which means they are generated in a predictable fashion using mathematical formulas. In addition, Apple’s shuffle is not truly random nor is it pseudo-random. In fact, Apple changed their shuffle in order to make it appear random in the eyes of their consumers. David Braue presents the lack understanding of randomness of human beings in a CNET article: “Quick -- think of a number between one and 20. Now think of another one, and another, and another.” Most people will not repeat numbers because they do not think it is random; however, picking “one” twice is just as likely as picking a “one” and then a “nineteen” if the numbers were truly randomly chosen. Because Apple received many complaints about the same song repeating multiple times throughout one sitting, a new algorithm was created to vary artists, albums, and songs, without repeating one more than once. Therefore, the possibility of the two songs I heard should have been just as likely as hearing “September” twice in a row. 

Then, while passing by Hogan, I had a “lucky” occurrence. At the end of the first semester, I decided not to play in the jazz band anymore; however, even though I left the band, a fellow trombonist attempts to convince me to rejoin every time we meet. Because I was already almost late to the tutoring session, I wanted to avoid him. Luckily for me, he passed in front of me before I could get into his vision, allowing me to sneak past without notice. Although some people may believe my chance of meeting him was random, it really was not. If we could go back in time and calculate the events, it would make sense why this happened.


Finally, some may think the path I took to Swords was random since I was not thinking about where I was going; in fact, some may even try to reason that I took a route I normally do not take because I was deep in thought about this essay that my mind let me walk randomly. However, I ended up on this route because I have become familiar with the campus. Due to the rain and unevenness of the road, large puddles tend to form between Wheeler and the science complex. Therefore, because I knew these in advance, my subconscious took me on the route with less water so that my chance of catching a cold would be decreased.

Randomness explains statements we cannot defend using science. The goal of many research scientists is to explain what we do not understand through patterns and experiments. As we gain a better understanding of the world around us, randomness decreases and we can explain events through algorithms and calculations. 
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