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A	MESSAGE	FROM	THE	CHAIR 

I t is with great excitement that I welcome 
you to the inaugural issue of Integrate, the new 
newsletter of the Department of Mathematics and 
Computer Science at York College. 

On the one hand, Integrate offers a space to 
share practical information about our department with 
you, the readers. In the pages of Integrate you can 
find information about department events, course 
offerings, opportunities, and advice for students of 
mathematics, mathematics education, and computer 
science on how to make the most of one’s academic 
career at York College and prepare for life after York. 

On the other hand, Integrate is much more 
than a collection of departmental information. It is a 
vehicle through which, together, we can celebrate the 

many accomplishments of the members of our community and shine a light on all that makes our department great. As you 
read through these pages, you will see what our amazing students and alumni have been up to and learn about the work of 
our accomplished faculty and dedicated staff. 

I would like to dedicate this inaugural issue to the amazing students in the Department of Mathematics and Computer 
Science and to the memory of Dr. Taen-Yu Dai, one of our students’ fiercest advocates. Dr. Dai joined the faculty of York 
College in 1970 and served our students and the institution until his passing in 2014. On the day I met him, while sitting in his 
office, Dr. Dai explained that his door was always open when he was in his office so that students would know that they could 
come in, anytime. It is this spirit, the spirit of openness and support, that I hope lives on in the department. 

You should find this issue of Integrate both useful and enjoyable. With contributions from students, alumni, and faculty, I 
hope, too, that you come to see Integrate as your newsletter. If you have an idea for a story, an accomplishment to share, or a 
request for an upcoming feature, please reach out to its editor, Dr. Rishi Nath or to myself. 

Sincerely, 
Lidia Gonzalez, Department Chair to the Math and Computer Science Department 
lgongalez@york.cuny.edu 

mailto:lgongalez@york.cuny.edu


   
   

   
 

 
     

  

The	 Sabbatical	 Chronicles 
Phase	 1:	 Germany 

Radoslaw K. Wojciechowski 
rwojciechowski@york.cuny.edu 
Phase	1:	Germany 
Dates: 	July 	30 -- September 18,	2017 
Locations:	Potsdam 	University,	Potsdam;	Berlin 

I arrived in Berlin just one day prior to the start of the 
conference Analysis and geometry on graphs and 
manifolds'' that I was co-organizing with Matthias Keller 
(Potsdam University) and Daniel Lenz (University of Jena) 
at Potsdam University. The conference was spread over 5 
days with about 10 talks per day and close to 100 registered 
participants from all over the world. 
Organizing a conference of this magnitude is a daunting task that can roughly be broken up into two distinct stages. One is 
the planning stage which includes formulating a scientific vision, inviting speakers, obtaining funding for the conference and 
creating a schedule. The second stage is the setting up and actual running of the conference. I contributed quite heavily to 
the first stage as Matthias and I made plans a year prior while attending another conference in St. Petersburg. I subsequently 
obtained funding from the National Science Foundation (NSF) to cover the travel and lodging costs of the US-based 
participants; a grant which I had to administer during and after the conference. 
For the second stage, on top of the three original organizers, we had three local organizers who greatly helped out. The star 
here was Moritz Gerlach who was the most involved with the practical side of running the conference, which includes things 
like arranging for snacks and coffee, setting up the video recordings, making sure that everyone got access to the internet, etc. 
The conference itself was hosted at the Campus Am Neuen Palais (the University of Potsdam has 4 campuses) in the 
Communs which is a beautiful eighteenth century baroque building. The campus is directly adjacent to the Park Sanssoucci, 
the summer palace of Frederick the Great and a UNESCO World Heritage site. On Wednesday, the third day of the 
conference, some of the participants took the afternoon off to have an excursion through the park, though many people stayed 
behind to work on mathematics. 
Having arrived the day prior to the start of the conference and lodging in Berlin as opposed to Potsdam, which meant a daily 
45-minute commute to the conference site, contributed to the fact that I spent the majority of the time of the conference in a jet 
lagged daze. Still, I managed to interact with various participants, attend all of the talks and the banquet, and spend a large 
amount of time with my thesis advisor Józef Dodziuk who reminisced about going into East Berlin to work on mathematics 
during the time of the separation. Covert math! Still, at the end of the conference, I was fairly happy that it was over so that I 
could get some rest.  As Matthias said afterwards: ``I now know what it is like to be famous, and I know that I do not want it.'' 
After the end of the conference, I stayed on in Berlin to continue working on the book that Matthias, Daniel and I started writing 
about 3 years ago. This is arduous work and we are most motivated when the three of us are present in one place. In this 
case, only Matthias and I stayed on in Berlin but it was still quite a productive time. My daily routine consisted of waking up to 
work on the book for a couple of hours, taking a break in the afternoon to go to the gym or take a bike ride around Berlin, then 
deal with emails and work on the book some more until going to bed. Every 2 to 3 days, I would visit Matthias' apartment and 
we would compare notes and discuss changes. I feel quite good about our progress during this time as we managed to 
completely revise four chapters while also writing a new chapter and outlining another. I plan to return to Germany in the 
spring at which point we hope to finish the book as I will spend time in both Berlin and in Jena. 

mailto:rwojciechowski@york.cuny.edu


   
   

    
            

              
     

The	 Sabbatical	 Chronicles 
Phase	 2: China 

Dates: 	September	18 -- October	31, 	2017 
Locations: Nanjing University, Tianjin; Fudan University, Shanghai; Renmin University, Beijing;	 University	 of 
Science and Technology of China, Hefei; Huangshan (aka the Yellow Mountains); Nanjing University of 
Information	 Science and	 Technology,	 Nanjing 

I first flew to Beijing and then went by bus to Tianjin to give a talk at the conference ``Analysis and PDEs on Manifolds'' taking 
place at Nankai University from September 21st to the 23rd. Following this, I traveled by train with Bobo Hua to Fudan 
University in Shanghai where I would stay until the end of October. I first met Bobo during the summer of 2015 when I visited 
him at Fudan for about 3 weeks. The project that we worked on at that time yielded a couple of results but not sufficient 
material to justify a paper. We then ran into each other again at a conference in Japan in March of 2017 at which point we 
exchanged ideas on another problem which I subsequently worked on with Florentin Münch, a Ph.D. student of Matthias' 
currently visiting Harvard University for a year. On the train ride to Shanghai, we discussed plans for what we would like to 
achieve in the coming weeks; recalling what we had already worked on and thinking about further problems.  

Upon arrival in Shanghai, I spent about a week reacquainting myself with what we had previously discussed (luckily 
we are both pretty good about writing things up and keeping notes as we go), then the next two weeks generating new ideas 
and proving new results with Bobo. After this, we traveled around China for about 10 days, first to visit Yong Lin at Renmin 
University in Beijing, then Shiping Liu at the University of Science and Technology of China in Hefei, then Huangshan National 
Park to hike the beautiful Yellow Mountains and then to Nanjing to visit Xueping Huang at the Nanjing University of Information 
Science and Technology. I think a major aspect of China is the sheer scale of everything. For example, Fudan University is 
referred to as a ``medium size'' university and it has about 30,000 students and Tianjin is a ``medium sized'' city which has a 
population of about 15 million. As another example, the distance between Shanghai and Beijing, which is a trip routinely made 
by many commuters via train, is approximately 750 miles. 
After returning to Shanghai, we spent the last ten days writing everything up. Here, we put together the most pertinent results 
from our work two years back, together with ideas discussed in Japan in March, the material generated with Florentin in New 
York and Boston in April and May along with the new material we had ironed out over the previous weeks. For me, 
mathematics research often works like this, with ideas developed then temporarily abandoned only to be revisited and 
harvested at a later point. Often, it can take a while for a particular result to find a place though if something is worthwhile, 
then eventually it will do so. 



   
   

    
    

 

The	 Sabbatical	 Chronicles 
Phase	 3: Japan 

Dates: 	November	1 -- December	24, 	2017 
Locations: Hokkaido University, Sapporo 

I arrived in Sapporo on November 1st, two days prior to the start of the conference ``Global properties in potential 
theory of continuous and discrete spaces'' taking place at Hokkaido University for two days. This conference was co-
organized by Jun Masamune who I first met in Bielefeld, Germany in the spring of 2009 and subsequently worked on a project 
which resulted in a paper published in 2013. As with Bobo, we also have a project going back roughly two years at this point 
which should find a home eventually. An interesting development here is that one of the questions that naturally arose in our 
work turned out to be a problem that can be found in a graduate level textbook. However, as we learned from an expert at the 
conference in Hokkaido, he could not solve the problem solely with the material that was contained in the textbook up to that 
point but rather had to go quite beyond what was presented there. As such, it is still not clear what the optimal solution is and 
we will see where this leads. 
Hokkaido University has a beautiful, leafy, sprawling campus with mountains in the distance. Sapporo is known for agriculture 
and winter sports and we've had signs of snowflakes just this morning. In order to finish our paper with Bobo and Florentin, 
prior to commencing the work with Jun, I've been revisiting a paper by Dodziuk/Mathai which was one of the first math 
research papers that I ever read in the subject area that I currently work on, approximately 12 years ago. This is another 
aspect of mathematical research that I very much enjoy, the opportunity to repeatedly return to certain sources to draw further 
inspiration from and the fact that you can work on the same problem over a long stretch of time. For some people this might 
seem boring but I enjoy the sustained effort. 



    

  
     

    
      
      
    
    

  
     
     
     
      
      
    
    
     
     
     
     
    
      

    
    
      
      
   
    
    
     
      
    
     
       
     
      
    
    
    
     
       
      

       
       

  
  

“The only person you should try to 
be is better than the person you 

were yesterday.” 
-Karan	 Patel 

                   
      

Announcement of Upcoming Courses 
Summer 2018: 
CS 271 (Com Sci I), 
MATH 104 (Coll. Alg.), 
MATH 111 (Int. Stats. & Prob.), 
MATH 115 (Quant. Meth. Dec. Mkng.), 
MATH 120 (Pre-Calc, WEB), 
MATH 121 (Calc I). 

Fall 2018: 
CS 172 (Com Sci I),	 
CS 261 (Data Comm. I), 
CS 291 (Com Sci II), 
CS 341 (Alg & Data Structures), 
CS 357 (Prin. of Program Lang.), 
CS 371 (Business Prog.), 
CS 381 (Software Dev.), 
CS 391 (Obj. Oriented	 Prog.), 
CS 397 (Assembly Lang. Prog.), 
CS 452	 (Unix Op. Sys.), 
CS 457 (Automata & Computability), 
CS 485 (Com. Arch.), 
CS 492 (Adv. Top. In	 Computing) 
Math 102 (Int. Alg.), 
Math 104 (Coll. Alg.), 
Math 111 (Int. Stats. & Prob.), 
Math 115 (Quant. Meth. Dec. Mkng.), 
Math 120 (Pre-Calc), 
Math 121	 (Calc I), 
Math 122 (Calc II), 
Math 150 (Math & App.), 
Math 210 (Prob. & Stat. I), 
Math 221 (Calc. III), 
Math 225 (Disc. Math. Struc.), 
Math 271 (Top. In Foundational Math I), 
Math 302 (Actuarial Math I), 
Math 311 (Math. Meth. Phys. Sci), 
Math 313 (Operations Research), 
Math 333 (Linear Algebra), 
Math 336 (Modern Algebra), 
Math 423 (Adv. Calc. I), 
Math 479 (History & Philosophy of Math), 
Math	 486 (Seminar In Cont. Math) 
Note: The Seminar in Contemporary Mathematics will be taught by Dr. Wojciechowski. It will be on Spectral Graph Theory.	 
He has provided the following description. 

“We will introduce graphs and basic associated matrices including the adjacency and Laplacian matrix. We will then discuss how the 
spectrum of the matrix reflects the geometry of the graph. In particular, we will ask the question if the spectrum of the Laplacian 
uniquely determines the graph. “ 



  Alumni Profiles: 

Yonghong L McDowell 

What is your current position? 

I am a Doctoral Candidate in Mathematics Education at 
Teachers College at Columbia University in New York. I am 
also an Adjunct Lecturer at the Math & Computer Science 
Department at York College. 

What is your educational background? 

I received my B.S. in Mathematics Education in 2014 from 
York College. After that I received my MA in Mathematics 
in 2015 from Teachers College at Columbia. Now I am 
studying for a Doctorate at Teachers College. 

Where were you raised? 

I was raised at a small town of Chengdu City, the Peoples 
Republic of China. 

When did you first realize you wanted to study math or 
computer science? 

When I started to go to York College for my Bachelor Degree, I first realized I wanted to study math.  

What are your future plans? 

I am planning to finish my Ph.D. degree and to become a full-time professor. I would like to work on research 
across the fields of mathematics and mathematics education in depth, in order to promote teaching mathematics at 
college level, and to support students’ learning. 

What advice do you have for current York math and computer science students? 

I would suggest that current York math and computer science students who experience difficulties in learning 
should not hesitate to seek help from our department. We, the faculty at the Math and Computer Science 
Department, are here to support their academic success. 

How can students reach you if they have questions about their careers? 

If students have questions about their careers, they can reach me on Tuesday and Thursday at 12:00pm-1:30pm at 
Math & Science Department or via email: ymcdowell1@york.cuny.edu to make an appointment. 

mailto:ymcdowell1@york.cuny.edu


  Alumni Profiles: 
Khaiel Younis 

What is your current position? 

I am an Information Technology System Analyst at Catholic 
Health Services of Long Island . 

What is your educational background? 

I received a Bachelor’s degree in Computer Science with a 
minor in Communications Technology from CUNY York 
College in 2015. In 2017 I got my Master’s degree in Medical 
Informatics from SUNY Downstate Medical Center. 

Where were you raised? 
Raised in Dominica, the nature island of the Caribbean! 

When did you first realize you wanted to study math or computer science? 

From a very young age (before I was ten) I was fascinated with computers and how they worked, it was 
from then I knew this was the area I wanted to focus my studies. 

What is the best advice you got at York? 
Always double check what academic advisement tells you with the Registrar. 

What are your future plans? 
To teach an Introduction to Computer Science or Medical Informatics course at York College. 

What advice do you have for current York math and computer science students? 
-Do as much internships as you can from as early as possible. 
-Be best friends with your professors, professionally. 
-Utilize your professors, they are well connected and can be get you into more place than you know. 

How can students reach you if they have questions about their careers? 
Best way to reach out to me is through Linkedin. Create an account if you haven’t already! 
www.linkedin.com/in/khaielyounis 

www.linkedin.com/in/khaielyounis
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Discrete	 Math	 Day	 Reflection 

-Queen-Shatiyah Bean 

Editor’s note: On Saturday, October 21st, several York College students travelled to Queens College to attend Discrete Math 
Day organized by Queens College Prof. Chris Hanusa. Here is a reflection of one student, Queen-Shatiyah Bean, Class of 
2018. 

Upon attending Discrete Math Day at Queens College on October 21st, I was exposed to new people, ideas, theorems, and 
even languages as I watched and listened to two guest speakers. Needless to say, I had a good time and found the topics of 
discussion to be quite interesting. It was evident that the speakers had thought out, organized and put a lot of study and effort 
into the work they presented. I hope to one day, myself, develop the expertise on a particular math subject at a level where I 
can elaborate and demonstrate to others the way that they did. 
The first speaker, Melvyn Nathanson focused his presentation on 
Ramsey’s contribution to number theory. In particular, he spoke 
about other mathematicians who applied Ramsey’s theorem to 
their own studies. Paul Erdos is a mathematician who’s 
conjecture (still unsolved) infers that if “A” is a set of positive 
integers �!, �! , �!… then there exists a subset “B” and a 
subset “C” within the set of “N” natural numbers. This set denotes 
additive basis as long as the subset B + C is contained in A. This 
is said to apply to two types of bounded sets - syndetic, and 
piecewise syndetic. Ramsey’s theory also led to other further 
studies such as that conducted by Nesetril and Rodl in which they 
provided a proof in multiplicative number theory. Ramsey’s 
theories led to the coined phrase “Ramsey Numbers” which is 
denoted as R(k,l) and is widely used in mathematics. Frank 
Ramsey contributed to number theory as well as graph theory 
The second speaker, Martha Yip, used the Delta conjecture, also 
known as the Shuffle conjecture to define a crystal structure on 
ordered multiset partitions. She used the works of Haglund, 
Remmel, Wilson, Rhoades, and Shimozono. She used 
illustrations such as a Dyck path to show the process. I noticed I 
was able to follow as she worked through it but I still had some 
questions here and there. I plan to further study it (probably after 
the semester finishes) to try to be able to compute the sum of the 
ordered multiset partition with the use of the formula ����,� �; �, � in the special case where q=0 as she did. The computation 
did not seem hard, but the transformation of formulas and the changes in theorems/conjectures that were used were a bit 
difficult to keep up with. 

In the future I would definitely attend another math convention of this sort. I think it is good to open undergraduates up 
to the world of mathematics from a different viewpoint. These presenters were far more advanced and definitely motivated me 
to want to advance in my studies. I want to be able to clearly understand everything that they say and even mimic it in my own 
way just to get the satisfaction that I understand, and know how to do it. Hopefully upon graduating, going to graduate school, 
and continuing my studies this will not be far out of reach. 



  Faculty Profile: 

Vivian Y. Wang 
vwang@york.cuny.edu
What is your current position? 

I am an Assistant Professor in Mathematics at York College. 

What is your educational background? 

I have a PhD in Mathematics from Oklahoma State University. Before that I studied 
at the University of Science and Technology in Beijing, China. 

Where were you raised? 

Beijing, China 

When did you first realize you wanted to study math or computer science? 

After I graduated from college, where I studied engineering, I decided to pursue a 
Doctorate in math. 

What is your favorite thing about York? 

I like the diversity. I also like the communication between students and faculty 
members. 

What are your current academic interests? 

I do research in Nonlinear Dynamics, Stochastic Control Theory and its applications, and Data Analysis. 

You are teaching a class on Actuarial Mathematics in Fall 2018. Why should students take this class? 

If students are interested in applications of mathematics to insurance and finance, they should come and learn more. There 
are numerous careers in this area. 

What advice do you have for current York math and computer science students? 

ll required courses and do practice problems, as many as possible, when you are 

How can students reach you if they have questions about their careers? 

I hold office hours each week and students can also reach me via my York email (VWang@york.cuny.edu) anytime. 

Find your true mathematical interests, take a 
young. 

mailto:VWang@york.cuny.edu
mailto:vwang@york.cuny.edu
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Adjunct Profile: 
Katuska Campana 
kcampana@york.cuny.edu 

What is your current position? 

Adjunct Lecturer 

What is your educational background? 

I have a Bachelor in Information System with a minor in Math 
from York College. 
I am currently doing my Master in Math and Education at 
Lehman College. 

What courses do you teach? 
Math 104 
Math 111 
Math 115 
Math 119 
Math 120 

Where were you raised? 

Guayaquil, Ecuador 

When did you first realize you wanted to study math or computer science? 

It just happen without planning, I just started taking a lot math classes, so I can help others (tutoring). I 
changed my major to Information System; I was an accounting major before. I think that taking Calculus 
I with Dr. Coen was the first thing that made me take more math classes. He made the math so easy! 

What are your future plans? 

I would love to do my Doctorate in Math and Education at Columbia University 

What advice do you have for current York math and computer science students? 

You must love what you choose to be and if this is math or computer science just be in love with those 
subjects, so you will never feel that you are working. But the most important thing is to share your 
knowledge with those who need it. 

How can students reach you if they have questions about their careers? 

Students can reach me after class or before class, but most of the time they ask me for help for their 
homework. 

mailto:kcampana@york.cuny.edu
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A	 Summer REU	 in	 Duluth, Minnesota 

-Rishi Nath 

Every summer, a small collection of some of the best math undergraduates from across the country 
spend their summers at University of Minnesota at Duluth, doing research, and often publishing papers 
at some of the top mathematical journals. Alums of the Duluth REU (Research Experience for 
Undergraduates) include Manjul Bhargava, winner of the 2014 Fields Medal, the most prestigious prize 
in Mathematics, usually awarded to a mathematician under 40. 

I have traveled to Duluth to work with the students there for three of the last four 
summers, at the invitation of Professor Joe Gallian, the director of the program. My 
contribution has been to suggest unsolved problems in the area of core partitions, and to 
serve as a kind of mentor. Two of the students who worked on problems I suggested, 
Levent Alpoge and Amol Aggarwal, eventually received the Morgan Prize, the top 

national award for undergraduate research. 

In total six papers have been published by Duluth participants in the area of core partitions. This past 
year I was invited to write a survey paper for a special issue of the American Mathematical Monthly. The 
Monthly was founded in 1894 and is one of the oldest and most widely read mathematics journals in the 
country. My paper, entitled “Advances in the theory of cores and simultaneous core partitions” 
described the results of these young researchers. 

One of the distinct features of the Duluth REU is a weekly field trip. This is mandatory since otherwise 
many of the students who prefer to stay in their room and work. 

I enjoyed my time in Duluth, working with enthusiastic and talented young people. I look forward to 
going back, and to seeing some of the young mathematicians I met there in other places along the way. 



  
        

    

Thinking	About 	Graduate	School? 
Whether 	it’s a	 master’s degree	 or	 PhD,	 here	 are	

seven	 ways	 to	 prepare. 
-Rishi Nath 

Graduate school offers students a chance to delve deeper into a subject that interests them. It also provides another 
credential for someone seeking employment in an area of specialization. But what are the differences between the options? 
And how does one prepare? Here we try to demystify the process. 
A Master’s Degree usually requires completing one or two years of coursework followed by the writing of an expository thesis. 
A Ph.D. (Doctor of Philosophy) requires passing several qualifying exams and then doing original research with an advisor 
culminating in a doctoral thesis consisting of original material. This usually takes 5 to 7 years total to complete. Typically, 
Master’s programs do not offer financial support. Doctoral programs in mathematics and computer science do offer stipends, 
usually between $15,000 and $23,000 per year, but they are competitive. If you join a Doctoral program, one can often get a 
Master’s along the way. 
Here are seven steps in making yourself more competitive for a graduate school application. 

1) Coursework 
You should take as many courses in your area of interest as possible, not just the minimum amount. This will impress 
admissions committees and give you a chance to strengthen your major GPA as well as give you better background should 
you enter graduate school. 

2) Letters of recommendation 
It is important to have two or three faculty members who will write letters of support for you. You should think about this along 
the way and build relationships with your professors. It is also important that you waive your right to see any letter you ask for. 
Otherwise, the admissions office will not take the letter with any weight. 

3) Summer Programs and Independent Studies 
What you do with your time off is as important as what you do with your time in school. Summer programs like REUs 
(Research Experience for Undergraduates, see pg ) are a great way to improve your experience and find out what you like to 
do. Also, taking independent studies with your favorite professor is a good way to improve your understanding and build a 
relationship that might lead to a letter of recommendation. 

4) Graduate Record Examination (GRE) 
Many graduate schools require the GRE examination as a part of the application process. There are two kinds of GRE tests. 
One is called the General, which is a review of basic mathematics, English and logic. The General exam is required by most 
Ph.D. and some Masters programs. The second is called the Subject, which can be taken in a variety of topics, including 
Mathematics and Computer Science. This is a more difficult exam, which requires a specific preparation process, and 
familiarity with upper level courses. It is generally required by more competitive programs. The General exam is a 
computerized exam which is offered at test centers year-wide. The Subject exam is a written exam given on specific dates 
(usually twice in the fall and once in the spring).  Practice material for both exams can be found online. 

5) Statement of Interest 
A statement of interest is a short essay which describes your background and your future plans. 

6) Campus Visits 
If you are interested in attending graduate school at a specific place, you can often schedule a visit to the school. 

7) Keep track of deadlines and plan early. 
Applications are due early for Ph.D. programs, sometimes in December of the previous year. That means that students should 
start making plans at least two years in advance. Also, sometimes a Master’s Degree can be a good place to pick up extra 
classes and background before applying to a doctoral program. 

Hopefully these steps will be helpful along the way. Also feel free to approach myself or any other Professor at York College if 
you have any further questions. 
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A	 Mathematical Tidbits: Visibility & Illumination 

-Joseph Malkevitch 
malkevitch@york.cuny.edu 

Imagine that you have to provide security for the interior space on the floor of an art museum which is in the form of a 
simple polygon. Intuitively you can imagine that there are sensors, also referred to as guards, which are to place on the floor of 
the museum. If the beam coming from the sensor is interfered with it sets off an alarm. The sensors can be thought of as 
sending out beams of laser light or sound which "guard" the points of the floor that they pass over. The beam can cover a full 
360 degrees about the point where the beam is located. There are different assumptions one can make about the effect on the 
signal from the beam hitting a single vertex, several single vertices or even a section of edge of the polygon. We will assume 
that vertices or edges of the polygon do not interfere with the beam. The beam cannot provide security at points that are 
outside (i.e. the exterior) of the polygon. A typical museum floor is illustrated in Figure 1. The visibility polygon from F extends 
all the way to a point on side NO. It is good practice to see if you can determine for yourself the visibility polygon from vertex F. 

To clarify the meaning of what is going on considers the floor plan of the museum shown in Figure 1. Imagine that a sensor is 
placed at vertex B of the polygon. What points will the sensor at B protect? Intuitively, we think of what can be seen as all 
points along lines emanating at B even if the lines pass through points of the boundary of the polygon. Placing a sensor at B 
allows one to guard points which are inside or on the boundary of the "visibility" polygon from B, which can be described as the 
polygon with vertices BCDyxPAB. (See Figure 2) In particular the points along the line segment Dy are visible from B despite 
the point D "interrupting the beam" from B. Although one can place a guard at any point in the interior of the gallery, we will 

consider only the case where the guards are placed at vertices of the polygon. 
(See Appendix.) 

In Figure 1 the vertices of the polygon with labels F, H, J, L, M are collinear, that 
is, lie along one straight line. 

Given any simple plane polygon with n vertices, what is the largest number 
number of guards that might be needed for such a polygon? For a fixed polygon P we would be Figure 1 
interested in the smallest number of vertex guards necessary to "see" all of the interior of the 
polygon. However, for a fixed n, we are interested in how "convoluted" the polygon might get, so 

that we would need a lot of guards. 

If the n-gon is convex clearly one only needs one guard and that guard can be placed at any of the vertices of the polygon. 
We are asking what is the worst number (largest number) of vertex guards that might be needed for any n-gon. This problem 
was first raised by Victor Klee in 1973. Klee had a guess as to what the answer was but he was not able to prove his 
conjecture. Can you reconstruct what his conjecture was for yourself? 

The answer is that Klee conjectured that the largest integer less than or equal to n/3 guards are sometimes necessary and 
always sufficient to guard an n-sided museum. (Thus, given a polygon with n sides, floor function of n/3 guards are required for 
some n-gons and one never needs more than floor function of n/3 vertex guards to guard an n-gon.) 

Note that the question raised above is not the question of what is the minimum number of guards to guard a specific polygon 
with n sides. Rather Klee's question is to determine what is the number of guards that is sometime necessary and always 
sufficient to guard an n-gon. 

mailto:malkevitch@york.cuny.edu
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Note, that any 3-gon, 4-gon or 5-gon, whether or not it is convex or not will require only one guard. There are, however, some 
6-gons which require two guards. Furthermore, there is an easy construction to see that that there are polygons with 3n sides 
(n>1) which require n guards. 

The history of this problem is rather interesting. After Klee made his conjecture, several years went by with the conjecture 
being open. Eventually, Vasek Chvátal found a proof for the conjecture. This piece of work was very interesting in that it used 
clever but relatively easy mathematical arguments to resolve the truth of the conjecture. Several years additional went by 
before Steve Fisk gave a new proof of Klee's conjecture which was amazingly simple. 

The strategy of Fisk's proof is easy to describe. 

Step 1: Use internal diagonals of the the polygon to triangulate the polygon. This means that every region of the polygon after 
adding the diagonals is a triangle. (The fact that any plane simple polygon can be triangulated was known for a long time. 
However, an especially easy proof of this fact can be obtained by using Gary Meister's "Two Ears" Theorem. A vertex v of a 
polygon is called an ear if the line joining the ends of the two edges at v lies totally within the polygon. Meister's showed that 
every polygon with at least 4 sides has at least two ears. Using the two ear theorem one can easily use mathematical induction 
to show that any polygon can be triangulated. 

Step 2: Color the vertices of the triangulated graph with 3 colors. In fact, after choosing the three colors that go on the vertices 
of any triangle, the coloring of all the remaining vertices is completely determined. 

Step 3: Assign vertex guards to whichever set of colors in Step 2 has the 
fewest elements. Since every triangle has all three colors on it, placing 
guards at the vertices which correspond to the smallest color set will guard 
the whole polygon. 

The floodlight problem is a natural extension of the guards problem 
motivated by the fact that it is unrealistic to assume that visibility about a 
point can extend for a full 360 degrees. The nature of this problem is to 
assume that a vertex of the polygon one can place a floodlight, which opens 
a fixed angle strictly between 0 and 180 degrees. Thus, one has a question 
about how to position various fixed angle lights at vertices so as to illuminate 
the interior of the polygon. 

There are many generalizations of the original problem of Klee. O'Rourke's book listed in the 
references is a very readable account though many more results have been obtained in the period since that book was written. 

Appendix: 

Visibility region for a guard which not located at a vertex. Notice that a guard can "see" in a full 
360 degree range about a point which is a reasonable mathematical assumption but probably 
not a reasonable "physical assumption. 

References: 
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   Opportunities for Students 

NSF Research Experiences for Undergraduates (REU) in Parallel and Distributed 
Computing 

Overview 

The Research Experience for Undergraduates (REU) on Parallel and Distributed 
Computing is a National Science Foundation (NSF) funded research program at Auburn 
University. There are nine positions for the 9-week program. The undergraduate 
research assistants are initiated towards research under the guidance of faculty from 
Computer Science, Electrical and Computer Engineering and Physics. The research 
assistants collaborate with their advisers and are expected to contribute to the field of 

Parallel and Distributed Computing. Women, minorities, and students from "undergraduate" institutions 
are especially encouraged to apply. 

REU in Mathematics, June 11 - August 3, 2018 
The mathematics REU at Fresno State is an exciting eight-week long program with the following goals: 

• actively involve students in mathematics research 

• improve student writing, presentation, and technical skills through structured workshops 

• increase awareness and intention to participate in mathematics graduate degree programs among underrepresented 
minority students and other participants. 

We provide participants with free housing during the REU, a $4000 stipend, a $500 travel allowance to the 
REU, and a $500 travel allowance to a conference. 

We organize a series of guest lectures in order to expose our participants to a wide range of research topics 
in mathematics. 

Students will have opportunities to participate in social activities such as hikes in the nearby Sierra Nevada 
mountains, pickup soccer, ultimate frisbee, and backyard barbecues. 

This REU program is supported by a grant from the National Science Foundation (DMS-1460151). 

You may contact Tamas Forgacs at tforgacs@csufresno.edu if you have any questions. 

mailto:tforgacs@csufresno.edu


   

 

 

 

 

 

Opportunities for Students 
Mariela Polanco-Ferreyra Memorial Travel Fund 

Deadline to Submit May 28, 2018 

This award memorializes Mariela Polanco-Ferreyra, our former student who passed unexpectedly in 
2016. It is being funded by the Simons Collaboration Grant for Mathematics run by Dr. Radek 

Wojciechowski. It is designed to encourage students to participate in conferences for mathematicians 
and computer scientists. The scholarship is to help cover travel, registration and lodging costs of 

attending a conference, up to $500. 

Criteria Eligibility: 

• Applicant must be a Mathematics or Compute Science major 
• Applicant must be interested in pursuing a career in mathematics of Computer Science 
• Applicant will be interviewed to determine travel plans 
• Applicant will prepare an Itinerary 
• Preference given to women 

Application Requirements: 

1. Write a short statement 
2. Provide a letter of recommendation 

Submit applications to: Rishi Nath: Rnath@york.cuny.edu 

mailto:Rnath@york.cuny.edu
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