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Professor of Mathematics at the University of California Los Angeles, Andrea Bertozzi, spoke about applications of mathematics in the real world as a part of SMU’s Allman Family Lecture series Wednesday evening.
Bertozzi, who holds a Ph.D. in mathematics, earned all of her degrees from Princeton University, and now teaches and conducts research at UCLA. Her lecture, titled “Mathematics in Everyday Life,” included information about her research and how it applies to current events and issues.
The research serves as an example of how mathematics can “connect to real world problems,” according to Bertozzi, including the problems in recent headlines, such as the Gulf of Mexico oil spill.

After displaying several images of beaches affected by the spill, Bertozzi said her research sought to discover methods of preparing a beach for an oil spill that might prevent excess damage and make the spill easier to clean, as well as methods of cleaning an existing oil spill.
Bertozzi conducted experiments which included specific concentrations of sand combined with certain amounts of oil to determine how the two materials interact. Silicon oil was used in the experiments instead of crude oil for health and safety reasons. “It’s a little toxic,” said Bertozzi, with a hint of sarcasm.

The experiments resulted in the discovery of how sand mixed with oil behaves at varying concentrations.

“We’re not at the point where we can tell the oil clean-up people what to do yet,” said Bertozzi, adding that the discovery was valuable because it is important to understand such interactions before moving forward in the research process.
Bertozzi also uses math to research and analyze crime. Her work on predicting and analyzing criminal behavior earned a spot on the cover of Science Magazine. Bertozzi later found out that she had unknowingly been in a competition for the cover with her sister, a chemist at Berkeley, who had submitted her own research as a cover story for the publication.
The equations that Bertozzi and colleagues developed to analyze criminal activity work by assigning a value to each home in a neighborhood based on how “attractive” it might be to a burglar.

“You might think, ‘attractive – that’s good!’” said Bertozzi. “But it’s what is attractive to burglars. Not good.”
The equations allow a person to systematically evaluate which houses might be targeted for burglary. After a house in the neighborhood is burglarized, according to Bertozzi, attractiveness values for the surrounding houses are affected.
These equations led to a computer program, which gives a user visual data of criminal “hot spots” in a city or area. The software can then predict what will happen if police are sent to the area. In some cases, crime is only dispersed by a police presence. In others, the crime is suppressed entirely. According to Bertozzi, the software can help predict, through the use of Bifurcation Theory, what the outcome will be in any given situation.
The software is now used by the Los Angeles Police Department. “One thing we discovered about working on crime is that the base line is pretty low,” said Bertozzi. She noted that there is a lot of room for improvement in software pertaining to crime.

Bertozzi’s lecture concluded with a presentation of her research regarding swarming in biology. 

Swarming examples that were presented included flocks of birds, schools of fish and herds of wildebeests. The intricate formations of these swarms are scientific and can be predicted and recreated through the use of mathematics, according to Bertozzi.
“Each fish does not wake up and say ‘I’m going to swim in a mill pattern because it’s going to get on the cover of Science,’” said Bertozzi.
Rather, a sophisticated equation involving energy and drag can recreate these formations on a computer screen. 
The purpose of understanding these swarms is to understand how to construct what Bertozzi calls, “unmanned vehicles,” which are cars or robots operated with sensors and computer commands as opposed to human direction.
The audience at the lecture, which was free to the public, included SMU undergraduate and graduate students, professors, high school students from the area, and members of the Dallas community.

Andres Ruzo, a second-year graduate student, thought the lecture was “very animated and engaging.”

“I thought this was going to be a typical math talk,” said Ruzo, “but she did a great job of making it interesting. I thought she was really impressive.”

