
Summer 2012 Combinatorics REGS

Final Report — Douglas B. West

Overview

As in past years, the Summer 2012 REGS group in Combinatorics was large. The program
ran smoothly, following the schedule and format used in 2011. The most significant change this
year was the use of guest managers to help guide the research groups. This demonstrated that
the program can run successfully without the original organizer, provided many creative ideas
for enhancing the program, and indicated directions for the future that can maintain the value
of the program for both the department and the discipline.

We again met intensively during Week 1 every morning and afternoon. In the remainder of
the program we met morning and afternoon three days per week. Mornings were for presentation
of open problems (and later for statements of results proved), and afternoons were for research
discussions. Weekly social activities helped the students and visitors feel comfortable together.
Hosting of dinners with visiting faculty was made more systematic.

Weeks 3–5 saw one-week visits by three visiting faculty: Kenta Ozeki (accompanied by a
post-doc, Shoichi Tsuchiya), Paul Horn, and Ameera Chowdhury. Guest managers were Stephen
Hartke (weeks 1–6), Michael Ferrara (weeks 1–2 and 6–7), and Kevin Milans (weeks 1, 3, 4).
Douglas West oversaw the morning sessions, maintained the web pages, etc.

Nine students visited from other institutions (and received housing subsidies): three for
the first three weeks and the rest for the full program. In general, the longer visits are more
productive. The students who visited for the full term were very active participants. Only two
incoming UIUC students were REGS0 participants, as the department sought to direct students
to other areas. Altogether typically there were 25-30 participants on most days.

The proposed problems appear at http://www.math.uiuc.edu/∼west/regs/index.html, the
website for the Combinatorics REGS program. 49 problems were posted. The results are sum-
marized at http://www.math.uiuc.edu/∼west/regs/12results.html. All the web pages now use
MathJax to permit notation in TeX. There were result on fully one-third of the problems, but
not all are strong enough for publication.

As noted last year, the research done in the Combinatorics REGS is generally worthwhile
and often publishable but is not the deepest or most difficult in the field. Rarely are long-
standing conjectures solved. Most results are interesting and nontrivial advances on relatively
new problems. The problems presented include some long-standing conjectures, and progress
was made this year in finishing some projects that began elsewhere. Exposure to long-standing
problems provides valuable exposure for the students, but large group discussions in a limited
period of time are best suited to brainstorming about new problems. This phenomenon does
not interfere with the aim of REGS to introduce students to the research enterprise.

The main organizer (DBW) feels more strongly than ever that the greatest value of this
program to the discipline is its potential for enhancing the research experiences and broadening
the horizons of students and faculty at other institutions that do not have the resources for
large research programs. Involvement of visiting students and visiting faculty greatly leverages
the impact of this REGS program. Students from institutions too small to have such programs
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participate in a research experience that expands their horizons and usually increases their de-
termination toward academic careers. Participating faculty from other institutions see how the
program operates and may be inspired to start similar programs; they also have a valuable
opportunity to hone their mentoring skills. The UIUC math department is well situated to be
a leader of such programs. In discrete mathematics in particular, it would fit well with UIUC
being a national center for the subject.

There is interest in developing similar programs at Zhejiang Normal University in China and
at the University of Birmingham in the U.K., with potential for collaboration and/or exchange
with UIUC. Both universities have strong faculty groups in graph theory.

The remainder of this report contains detailed comments on the format of this summer’s
program, its strengths and weaknesses, discussion of participants, suggestions from the guest
managers, publications progress for papers originating in this and prior years (pages 8–12), and
feedback evaluations from 22 participants of this year’s program (pages 13–33). Since the prob-
lems and results are on the web, this report does not describe them, except for titles of possible
papers and comments by participants about what they studied.

Format and Schedule

The purpose of intensive meetings in the first week is to have enough problems proposed
so that discussion groups rapidly shrink to a size that is conducive to active participation by
all students. Problems proposed in the first week are by faculty and by students with previous
experience in the program, so new students and student visitors can gauge the appropriate level
of detail and background to present. All students present problems, which they find in various
ways and places. Many are presented during the second week, but also some during the later
weeks when faculty visitors are present.

Visiting students find the first week exhilirating. It is different from what they have ex-
perienced, and they are eager to throw themselves into the project. Intensive research is the
reason they came, and their attitude enhances the atmosphere. In contrast, some local students
find the first week exhausting; it is a sudden change from the normal routine in which they may
go off and do errands on Tuesdays and Thursdays. The difference in attitude persists in later
weeks, when sometimes the visitors are more eager than the locals to arrange group meetings
for extra discussion on Tuesdays and Thursdays.

The separation of having problem presentations in the morning and research discussions
in the afternoon remains very effective. It leaves more time for discussion in the afternoon
so that discussions are not rushed. This also enables results to come earlier in the summer
so that students can spend some time writing them. The lunch break allows students to ask
questions informally about the problems, recharge energy, and sometimes find relevant literature
before the group discussion. Also, when lunch occurs between sessions, lunch groups of multiple
students or of students with visitors become common.

Morning sessions ran 10:30am-12. This seems to be the right length for a plenary session,
allowing discussion of several problems or of notions raised in an instructional lecture. It al-
lows more flexibility in the length of presentations and is perhaps the maximum for students’
attention spans.

For the afternoon sessions, we used all four rooms on the third floor of Altgeld Hall. This
provided adequate space to break into discussion groups that could keep the decibels to a reason-
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able level while remaining accessible for the faculty managers to circulate and maintain contact.

The effectiveness of the one-week visitors was improved this year, but this aspect of the
program is not yet perfected. In some past years these visitors gave a separate lecture on Tues-
day that was more like a seminar lecture, possibly also introducing techniques for the problems
posed. This year we focused more on having students arrange meetings with the visitors on the
off days, keeping lecture material within the regular sessions. As a result, a number of students
felt that the problem presentations by the visitors took up too much time in the morning ses-
sions. Thus I would recommend going back to having a separate Tuesday lecture while making
problem presentations by visitors more concise.

A significant improvement was having the one-week visitors supply writeups of their prob-
lems in advance so that they could be posted on the web for students to consult immediately
after the presentations. Also, the program of dinners suggested last summer by Ferrara and
Hartke was very effective. Each day when there was a one-week visitor present and no social
event planned, two students were responsible for hosting dinner with the visitor at a restaurant
of their choice. Others also attended. As a result, students spent more time with visitors and
were more comfortable chatting with them and discussing research. On balance, the research
interactions for the visiting faculty seemed to be better than in past years. In particular, Paul
Horn was involved in discussions with many of the groups.

In addition to the research meetings, there was a social event each week. Instead of focusing
solely on group dinners and parties at the organizer’s home, this year the guest managers also
organized “fun” outings that were much enjoyed by the students. One week had bowling and
billiards at the Illini Union; another week had an outing for miniature golf.

Procedures

As usual, each participant presented at least one problem. The organizer presented only a
couple of problems on the first couple of days to get things started, because there were many
students who would be presenting problems and because the guest managers also had problems
to present. In light of past experience, students are told that the earlier they present their open
problem, the more attention it will receive in research discussion during the summer.

During the first week, only the more advanced students with prior experience in REGS
presented problems. By example, this showed the new students how to make presentations. The
great variety of experience levels in REGS continues to be one of its main strengths. Younger
students see how more experienced students approach problems, more experienced students and
post-docs learn better how to mentor and how to present their ideas, faculty are available to
offer broader perspective on how proposed problems relate to known problems or results, etc.

Students are told that problem presentations should be concise. Background, motivation,
and statements of what is known about the problem are encouraged, but proofs are not. Present-
ing proofs of earlier results can be appropriate later in the small group discussions. Questions
and comments from the listeners are encouraged. This often leads to examples being examined
at the board and, notably, to additional questions being posed that may be more interesting or
more tractable than the original question. Participants learn to present material at a research
level in an accessible manner.

Students have been getting better at writing up their problems, and now they often don’t
need much editing. This may be due to more of the students turning to the Open Problem
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Garden at Simon Fraser to find problems. More experienced students often bring problems
encountered in their own research or in seminars or courses.

Although it is not advertised, the page of problems is visible to the world, as evidenced
by email received from people elsewhere using it as a source of problems to work on or offering
feedback on what is known about the problems.

The Results Page at http://www.math.uiuc.edu/∼west/regs/12results.html has been main-
tained by the organizer with submissions from students. This format seems preferable to some-
thing like a wiki, since statements can be edited and improved as results mature, and the aim
is to have a summary at the end of the program. Maintaining the Results Page is facilitated by
switching gradually from problem presentations to statements of results in the morning sessions
as the summer progresses. MathJax also made this page much easier to maintain. Attention
to the Results Page and to presentation of results lessens the danger of projects becoming lost
when their groups move to auxiliary rooms for discussions.

As the Results Page indicates, some problems languish with little attention, while others
receive intensive study from large groups. Having a large variety of problems presented means
that obtaining results on a particular problem is not crucial. In particular, organizers do not
need to guess in advance what problems students will be able to make progress on.

Techniques for nagging students to write up results for publication need to be improved;
production of the actual papers is taking too long. Meanwhile, students are given some advice
in the middle of the program about how to go about writing papers, research “etiquette” to
avoiding over-long lists of authors, publication venues, etc. Communication on these topics
should be carefully planned in advance.

To stimulate writing, the REGS prize competition helps, but many students don’t write
up their work for that, especially the students not receiving funding. The organizer can inquire
about the status from time to time, but that does not always suffice. There is also the matter
of encouraging students to keep working after the summer on projects that had partial results.
Students are encouraged to give talks about their results in our research seminar during the fall.

Participants

The department’s REGS program has a rudimentary application form on the web. This is
used primarily to keep track of people; visiting students do not initially apply in this way. For
the combinatorics program, generally it is the advisor of a student who asks the organizer to
accept the student’s participation, and the student is then directed to the application form by
the organizer. If the program develops a larger outreach role, then the application process will
need to be refined. The application form can be further enhanced to facilitate this.

Housing was arranged more smoothly and less expensively this year. The group from Ne-
braska sublet an apartment, which also housed two guest managers and one of the one-week
visitors. Several visiting students had friends to stay with. The remaining student and fac-
ulty visitors stayed in Presby Hall, which is convenient, comfortable, and cheaper than other
short-term housing. At $24 per night, it is a small fraction of the cost of the Union. It is more
expensive than a sublet for people staying the full summer, but it is easier to arrange.

Visiting students included three from U Colorado Denver (first three weeks only), three
from Nebraska, two from Rutgers, and one from U Wisconsin Milwaukee. The visiting students
were very eager and enthusiastic. Three-week student visits are more productive than one-week
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visits, but not as productive as staying for the full program (though departed students continued
to interact with their groups via Skype). The students from UCD and Nebraska came with the
guest managers Ferrara and Hartke. One student from Rutgers was recommended by Doron
Zeilberger, who helped to evaluate REGS last fall; the other had a prior connection to Urbana.
The student from UWM was recommended by his advisor, who had been invited as a one-week
faculty visitor but could not attend. This student is a masters student in a small program in
computer science who now wants to do his PhD in discrete mathematics. We also had one
participant this year from our Computer Science Department.

This year we had two REGS0 participants (students between undergraduate and graduate
work who participate in REGS before entering our graduate program in the fall). The availabil-
ity of this option has been a successful recruiting tool. REGS0 participation in the combinatorics
group was limited this year by the department; the numbers of such participants in the previous
three years were 4, 10, and 4. For smooth operation, it is important that REGS0 participants
have some prior exposure to the subject area of their summer program; they did this year.

The one-week faculty visitors this year were Kenta Ozeki (Japan, week 3, accompanied by
post-doc Shoichi Tsuchiya), Paul Horn (Harvard, week 4), and Ameera Chowdhury (UCSD,
week 5). (Previous visitors: 2011 David Galvin (Notre Dame), Andrew King (Columbia U),
Sebastian Cioabă (U. Delaware); 2010 Garth Isaak (Lehigh U), David Howard (Georgia Tech),
Oleg Pikhurko (Carnegie Mellon); 2009 Joshua Cooper (U. South Carolina).) The visitors are
chosen for expertise in techniques different from those typically used by the organizer, with a
preference for younger faculty to enhance the training in mentoring. Howard and Chowdhury
were newly minted PhDs at the time of participation; King and Horn were post-docs.

Each visitor presents several problems and may give a seminar/instructional lectures fea-
turing proof techniques and perhaps additional problems (though this year we did not have
separate lectures). This year the visitors worked more closely with the students during the
afternoon sessions than in the past. The attention to having their problems posted earlier and
the organization of evening meals to increase interaction was effective. How best to use their
presence during Tuesday and Thursday remains unperfected. The difficulty with having lec-
tures on those days is that some students have other activities then. On the other hand, some
students this year felt that longer presentations by visitors during the regular MWF morning
sessions took too much time. Perhaps a good compromise is to have the visitor give an lecture on
Tuesday morning and reserve Tuesday afternoon and Thursday for informal research meetings.

With the formal presence of guest managers, it may be that two one-week visitors would
suffice instead of three. Sometimes the problems posed by the last visitor don’t get as much at-
tention from the students. Nevertheless, one of the values in having the visitors is that students
find them more approachable than at conferences and appreciate the opportunity for interaction.
More visitors means more such exposure and contacts for the future.

The careful thought given to problems and presentations by the visitors is gratifying; the
funding for travel expenses contributes to the seriousness with which they approach the project.
The areas presented by the visitors were quite different: Ozeki presented structural problems
in graph theory and a communication problem about liars and honest men, Horn emphasized
probabilistic problems, and Chowdhury gave extremal problems on set systems. Inviting such
visitors remains an effective tool for keeping the problems diverse.

The guest managers, who were supported with mileage and per diem for meals, were expe-
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rienced participants in REGS. Stephen Hartke was a VIGRE post-doc here who has returned
each year to participate in REGS. Kevin Milans received his PhD here in 2010. Michael Ferrara
had previously made two short visits to REGS. Our post-doc Bernard Lidicky was traveling
during most of the summer and participated only briefly. He will probably participate more
fully next summer along with our new post-doc Derrick Stolee, who previously participated as
a student visitor from Nebraska. Except for West’s direction of the morning sessions, none of
our current regular faculty participated during the summer.

The guest managers contributed new ideas for enhancing the program from a variety of
viewpoints. It emerged from student feedback that the guest managers could do a better job of
circulating among the discussion groups, as opposed to sitting down with one group and working
for a while. Ideally, each group should receive a visit from a manager/organizer in each afternoon
session, inquiring about what is being studied and perhaps providing some suggestions.

Funding for local domestic students has been ample, and the housing subsidy for student
visitors has been adequate. Funding for international local students is needed. Funding for the
visitors and main organizer was increased this year but was needed to stretch farther since the
guest managers became formal participants, and hence it was a bit skimpy. The guest managers
commit a large amount of time to the program and deserve more than partial expenses.

Eight students in combinatorics received UIUC Phds in 2011 and departed. Also, the two
graduating this year were away during much of the summer. Hence there was less participation
by current senior students than in most past years. As a result, there was less natural mentoring
in which younger students work with more experienced students and observe how they approach
problems. In turn, more mentoring was needed from the guest managers. Most of our current
students are now entering the more intensive research phase of their graduate work and will be
senior students in the coming few years, restoring this balance.

Altogether, 37 people participated substantially. This year not many past participants
dropped by for brief visits. Also several of our current students attended a program in Montreal
during the first half of the summer and just participated occasionally after that; these include
Ilkyoo Choi, Michelle Delcourt, and Hong Liu. Below are this year’s regular participants.

REGS0 (0th year): Andrew McConvey, Derrek Yager.

REGS1 (1st year): Sarah Loeb, Michael Santana.

REGS2 (2nd year): Hannah Spinoza, Thomas Mahoney, Jennifer Wise, Elyse Yeager.

REGS2 (advanced): Daniel McDonald, Ben Reiniger, Greg Puleo.

UIUC International: Sogol Jahanbekan, Jaehoon Kim, Sarka Petrickova, Maryam Sharifzadeh.

UIUC Computer Science: Lars Erickson.

Nebraska students: Sarah Behrens, James Carraher, Charles Tomlinson.

Colorado students: Jennifer Diemunsch, Catherine Erbes, Timothy Morris.

Rutgers students: John Kim, Nathaniel Shar

Wisconsin Milwaukee: Drew Onderko

Post-docs: Bernard Lidicky, Derrick Stolee

One-week Faculty Visitors: Kenta Ozeki, Paul Horn, Ameera Chowdhury

Other visiting faculty: Seog-Jin Kim, Shoichi Tsuchiya

Visiting Faculty Managers: Michael Ferrara, Stephen Hartke, Kevin Milans

Overseer: Douglas West
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Guest Manager Interviews

Feedback comments from students indicate that many students saw the guest managers as
additional faculty visitors rather than as mentors. Nevertheless, their role was quite different
from that of the one-week visitors. One of their innovations was to sit down with each par-
ticipant about halfway through the program for a feedback discussion to refine the program
and address any difficulties that may have arisen. Below is their summary of these interviews,
containing a number of good suggestions, from orientation for new participants to management
of the problem presentations to mentoring during the research discussions.

===================================================

Below is the summary of our interviews with the students, and also some additional sug-
gestions that we have compiled.

Student Feedback:

1) Presby Hall was good, but somewhat expensive.

2) Mentoring Ideas for students new to REGS:

a) It would be useful to have a meeting for new participants on the first day of REGS,
prior to the first session. We would take that opportunity to discuss expectations, dispense
advice and field initial questions. Important advice would include “Pick 2” (don’t work on too
many problems), “Present problems you want to work on”, and some general advice for effective
presentations and write-ups.

b) Schedule follow-up mentoring sessions in the second week. The primary focus would be
to ensure students are integrating into groups and to make sure that new students aren’t feeling
too overwhelmed.

3) Problem presentations

a) As mentioned above, make sure that people want to work on the problem they present.

b) Students would like some additional resources to gain general background as problems
are presented. Suggestions included a readily available copy of some books, perhaps even Doug’s
supertext.

c) Emphasize that problem presentations should not be overlong, both from students and
from visitors. In particular, several students that were ready to present got delayed by long
presentations from visitors (mainly) and other students.

d) More time needs to be spent to plan the order of the problems. First, there should be a
wider variety in the first week, certainly in the first few days. Also, there were some anomalies
this year, such as long stretches with no coloring problems and days in which at least two of the
three problems were overly similar (visibility, crossing and then all at once a day of coloring).

4) Funzies and the visitor dinners were enjoyed by a number of students.

5) Visitor talks were taking up too much time.

6) Several visiting students appreciated being put in touch with each other so that they
could investigate/plan housing.

7) Visiting students felt that there was a dearth of useful information about the logistics of
the program. This included: application process, overall program length, length of visitor stays,
support and expectations for visitors. Official information about the department REGS page
may or may not apply to combinatorics REGS visitors and visiting students. Perhaps some
clarification on the combinatorics REGS page would be useful.
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Additional Suggestions from the Guest Managers:

1) Students should be appraised of some of the etiquette for working remotely. If a visitor
(faculty or student) departs and the group continues to meet, the remote collaborator should be
kept in the loop. Skype meetings should be encouraged, as should dropbox and regular email
updates on new developments.

2) Sign-up sheets for all weeks of visitor dinners should be distributed early and at the same
time. Students with funding should be required to organize at least one dinner.

3) It should be emphasized that a requirement of receiving funding is that you attend all
REGS sessions, barring a legitimate excuse.

4) Visitor problem presentations could (and perhaps should) be reorganized. Perhaps the
visitors could have 11-12 and 2-3 on Monday in which to present their problems. This would
allow them some time to present methods as needed and would prevent them from dominating
both Monday and Wednesday at the expense of student presentations as occurred this year.

5) It may make sense to have only two visitors, especially when there are external faculty
managers. There was a noticeable energy/enthusiasm gap for new problems in week 5.

6) Faculty managers should make sure that they have enough grasp on the problems to
give useful input/guidance if possible. In general, each group should be visited by a manager or
visitor during each afternoon session.

===================================================

In response to the final point in particular, the third guest manager (Kevin Milans) wrote:
“I certainly felt that when I visited some groups, I did not have insightful things to say. Surely,
some part of this is that I am new to the mentor role. On the other hand, I do not think it is
so easy for a single person to be very familiar with all active REGS problems. Perhaps, in the
future, each problem should be assigned to a mentor who would more actively guide/supervise
that problem.”

Such a formal structure would too much confine the guest managers and would miss the
point. The role of faculty managers is to visit briefly and give direction as needed, not to sit
with groups for long periods and work on the problems with them. The point about being new
to mentoring is valid but means that better training of the managers may be needed. The role
of mentors in REGS is different from typical mentoring of one person or group at a time.

Publications Progress

This is a partial list of papers that originated in REGS. Updates are given for publication
progress on some papers listed previously.

REGS 2012 - possibly 16 papers.

Behrens, Sarah; Erbes, Cathy; Ferrara, Michael; Hartke, Stephen; Reiniger, Ben; Spinoza, Han-
nah; Tomlinson, Charles; Hypergraphic sequences. Preprint.

Carraher, James; Ferrara, Michael; Morris, Timothy; Santana, Michael; Pancyclicity of 4-
connected graphs: pairs of forbidden subgraphs. Preprint.

Carraher, James; Ferrara, Michael; Morris, Timothy; Santana, Michael; Pancyclicity of 4-
connected claw-free {N(3, 2, 1), N(4, 1, 1)}-free graphs. Preprint.
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Carraher, James; Hartke, Stephen; Horn, Paul; Edge-disjoint rainbow spanning trees in complete
graphs. In preparation.

Chowdhury, Ameera; Hartke, Stephen; Stolee, Derrick; On the Manicham–Miklós–Singhi Con-
jecture. In preparation.

Diemunsch, Jenny; Sharifzadeh, Maryam; Tsuchiya, Shoichi; Wang, David; Wise, Jennifer; Elyse
Yeager; Homomorphically irreducible spanning trees. In preparation.

Erickson, Lars; Kim, John; Visibility and k-link visibility graphs. In preparation.

Erickson, Lars; Kim, John; McConvey, Andrew; Shar, Nathaniel; Tomlinson, Charles; Wang,
David; Yager, Derrek; Yeager, Elyse; Crossing numbers in linear drawings. In preparation.

Erickson, Lars; Horn, Paul; Large isomorphic edge-disjoint subgraphs. In preparation.

Ferrara, Michael; Hartke, Stephen, Reiniger, Ben; Stolee, Derrick; Yancey, Matt; Hypergraphs
with p perfect matchings. In preparation.

Ferrara, Michael; Kim, Jaehoon; Petrickova, S̆arka; Sharifzadeh, Maryam; Yeager, Elyse; Satu-
ration number for Ramsey-minimal families. In preparation.

Hartke, Stephen; Jahanbekam, Sogol; McConvey, Andrew; Reiniger, Ben; Tomlinson, Charles;
Yager, Derrek; Elyse Yeager; Modular neighbor-distinguishing edge-coloring. In preparation.

Horn, Paul; Milans, Kevin; Shar, Nathaniel; Stolee, Derrick; Forcing sets for quasirandomness.
In preparation.

Mahoney, Thomas; Tomlinson, Charles; Wise, Jennifer; Sum-paintability of outerplanar graphs.

McConvey, Andrew; Onderko, Drew; Shar, Nathaniel; Tomlinson, Charles; Variations on and a
generalization of the knights and knaves problem. Draft.

McDonald, Daniel; On-line ranking of trees. In preparation.

REGS 2011 - possibly 18 papers.

Carraher, James; Choi, Ilkyoo; Delcourt, Michelle; Erickson, Lars; West, Douglas B.; Locating
a robber on a graph via distance queries. Theoretical Comp. Sci., in press.

Carraher, James; Cranston, Daniel W.; Kinnersley, William B.; Reiniger, Benjamin; West,
Douglas B.; Game F-saturation number of graphs. In preparation.

Carraher, James; Loeb, Sarah; Mahoney, Thomas; Tsai, Mu-Tsun; West, Douglas B.; Extending
choosability results to paintability. Submitted.

Carraher, James; Loeb, Sarah; Mahoney, Thomas; Tsai, Mu-Tsun; West, Douglas B.; Sum-
paintability of graphs. Preprint.

Choi, Ilkyoo; Kim, Jaehoon; Tebba, Amelia; West, Douglas B.; Equicovering subgraphs of
graphs and hypergraphs. Preprint.

Cranston, Daniel W.; Kim, Jaehoon; Kinnersley, William B.; New results in t-tone coloring of
graphs. Submitted.

Cranston, Daniel W.; Kinnersley, William B.; O, Suil; West, Douglas B.; Game matching num-
ber of graphs. Submitted.

Cranston, Daniel W.; Reiniger, Benjamin; West, Douglas B.; Toppling games on graphs.



10

Cranston, Daniel W.; Smyth, Clifford D., West, Douglas B.; Revolutionaries and spies in trees
and unicyclic graphs J. Combinatorics 3 (2012), 195–205.

Erickson, Lars; Hannasch, David; Wise, Jennifer I.; Yeager, Elyse; Acyclic digraphs with many
linear extensions. In preparation.

Hartke, Stephen G.; Liu, Hong; Milans, Kevin G.; Stolee, Derrick; West, Douglas B.; k-
dimensional corners in subsets of d-dimensional grids. In preparation.

Hartke, Stephen G.; Liu, Hong; Petrickova, S̆arka; Coloring of fractional powers of graphs.

Kupin, Elizabeth; Reiniger, Benjamin; Stolee, Derrick; Number of chains in posets of width 2.

McDonald, Daniel; List ranking and on-line list ranking. Preprint.

Milans, Kevin G.; Stolee, Derrick; West, Douglas B.; Ordered Ramsey theory and track repre-
sentations of graphs. Submitted.

Stolee, Derrick; Automorphism Groups and Adversarial Vertex Deletions. Submitted.

Wise, Jennifer I.; West, Douglas B. Visibility number of hypercubes. In preparation.

Wise, Jennifer; Yeager, Elyse; Game matching number of paths and cycles. In preparation.

REGS 2010 - 8 papers.

Biró, Csaba; Füredi, Zoltán; Jahanbekam, Sogol; Large chromatic number and Ramsey graphs.
Graphs and Combinatorics, posted on-line April (2012).

Butterfield, Jane V.; Cranston, Daniel W.; Puleo, Gregory J.; West, Douglas B.; Zamani, Reza;
Revolutionaries and spies: Spy-good and spy-bad graphs. Theor. Comp. Sci., in press.

Choi, Jeong-Ok; Milans, Kevin G.; West, Douglas B.; Results on linear discrepancy and width
of posets. Submitted.

Hartke, Stephen G.; Stolee, Derrick; West, Douglas B.; Yancey, Matthew; Extremal graphs with
a given number of perfect matchings. J. Graph Theory (accepted).

Jahanbekan, Sogol; Kim, Jaehoon; O, Suil; West, Douglas B.; r-dynamic chromatic number of
graphs. Draft.

Kim, Seog-Jin; Park, Won-Jin; List dynamic coloring of sparse graphs. Combinatorial optimiza-
tion and applications, Lecture Notes in Comput. Sci. 6831 (Springer, 2011), 156–162.

Pechenik, Oliver; Wise, Jennifer I.; Generalized graph cordiality. Discuss. Math. Graph. Th. 32
(2012), 557–567.

Stolee, Derrick; Generating p-extremal graphs. Submitted.

REGS 2009 - 6 papers.

Cooper, Joshua; Lenz, John E.; LeSaulnier, Timothy; Wenger, Paul D.; West, Douglas B.;
Uniquely C4-saturated graphs. Graphs and Combinatorics, 28 (2012), 189–197.

Cranston, Daniel W.; Kinnersley, William B.; Milans, Kevin G.; Puleo, Gregory; West, Douglas
B.; Chain-making games in grid-like posets. Submitted.

Fox, Kyle; Kinnersley, William B.; McDonald, Daniel; Orlow, Nate; Puleo, Gregory; Spanning
paths in Fibonacci-sum graphs. Submitted.
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Kinnersley, William B.; West, Douglas B.; Zamani, Reza; Extremal problems for game domina-
tion number. Submitted.

LeSaulnier, Timothy D.; Stocker, Christopher J.; Wenger, Paul S.; West, Douglas B.; Rainbow
matchings in edge-colored graphs. Electron. J. Combin. 17 (2010), Paper #N26, 5pp.

Milans, Kevin G.; Schreiber, Daniel H.; West, Douglas B.; Acyclic sets in k-majority tourna-
ments. Electr. J. Combin. 18 (2011), Paper #P122, 8 pages.

REGS 2008 - 6 papers.

Balogh, József; Lenz, John E.; Wu, Hehui; Complete minors, independent sets, and chordal
graphs. Discus. Math. Graph Theory, 70 (2012), 29–39.

Busch, Arthur H.; Ferrara, Michael J.; Hartke, Stephen G.; Jacobson, Michael S.; Kaul, Heman-
shu; West, Douglas B.; Packing of graphic n-tuples. J. Graph Theory, 70 (2012), 29–39.

Downey, Rodney G.; Greenburg, Noam; Jockusch, Carl G.; Milans, Kevin G.; Binary subtrees
with few path labels. Combinatorica 31 (2011), 285–303.

Kinnersley, Bill; Milans, Kevin G.; West, Douglas B.; Degree Ramsey numbers of graphs. Com-
binatorics, Probability, and Computing 21 (2012), 229–253.

Kostochka, A. V.; Stocker, C. A new bound on the domination number of connected cubic
graphs. Sib. Èlektron. Mat. Izv. 6 (2009), 465–504.

Milans, Kevin G.; Pfender, Florian, Rautenbach, Dieter; Regen, Friedrich; West, Douglas B.;
Cycle spectra of Hamiltonian graphs. J. Combin. Th. B, 102 (2012), 869–874.

REGS 2007 - 9 papers.

Barrus, Michael D.; Hartke, Stephen G.; Jao, Fang-Kai; West, Douglas B.; Length thresholds
for graphic lists given fixed largest and smallest entries and bounded gaps. Discrete Math. 312
(2012), 1494–1501.

Butterfield, Jane V.; Grauman, Tracy; Kinnersley, William B.; Milans, Kevin G.; Stocker,
Christopher J., West, Douglas B.; On-line Ramsey Theory for bounded degree graphs. Elec-
tron. J. Combin. 18 (2011), Paper #R136, 22 pp.

Cranston, Daniel W.; Kim, Seog-Jin; Yu, Gexin; Injective colorings of sparse graphs. Discrete
Math. 310 (2010), 2965–2973.

Grauman, Tracy; Hartke, Stephen G.; Jobson, Adam; Kinnersley, William B.; West, Douglas B.;
Wiglesworth, Lesley; Worah, Pratik; Wu, Hehui; The hub number of a graph. Inform. Process.
Lett. 108 (2008), 226–228.

Kantor, Ida; Prague dimension of trees. Submitted.

LeSaulnier, Timothy; Prince, Noah; Wenger, Paul; West, Douglas B.; Worah, Pratik; Total
acquisition number of graphs. Submitted.

Milans, Kevin G.; Stocker, Christopher; West, Douglas B.; Wiglesworth, Lesley; Game acquisi-
tion number of graphs. (Results now under improvement by Daniel McDonald.)

Wenger, Paul; West, Douglas B; Unit acquisition in graphs. Draft.

Wu, Hehui; West, Douglas B.; Packing of Steiner trees and S-connectors in graphs. J. Combin.
Th. B, 102 (2012), 186–205.
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REGS 2006 - 6 papers.

Balogh, József; Hartke, Stephen G.; Liu, Qi; Yu, Gexin; On the first-fit chromatic number of
graphs. SIAM J. Discrete Math. 22 (2008), 887–900.

Chambers, Erin W.; Kinnersley, Bill; Prince, Noah; Mobile eternal security in graphs. Submitted
and cited but not published.

Choi, Jeong-Ok; West, Douglas B.; Decomposition of regular hypergraphs. Under revision.

Cranston, Daniel W.; Nomadic decompositions of bidirected complete graphs. Discrete Math.
308 (2008), 3982–3985.

Cranston, Daniel W.; Kim, Seog-Jin; List-coloring the square of a subcubic graph. J. Graph
Theory 57 (2008), 65–87.

Cranston, Daniel W.; Korula, Nitish; LeSaulnier, Timothy; Milans, Kevin G.; Stocker, Christo-
pher; Vandenbussche, Jennifer; West, Douglas B.; Extremal problems for overlap number of
graphs. J. Graph Theory, 70 (2012), 10–28.

REGS 2005 - 7 papers.

Barrus, Michael D.; Kumbhat, Mohit; Hartke, Stephen G.; Graph classes characterized both by
forbidden subgraphs and degree sequences. J. Graph Theory 57 (2008), 131–148.

Bunde, David P.; Milans, Kevin G.; West, Douglas B.; Wu, Hehui; Parity and strong parity
edge-coloring of graphs. Proc. 38th Southeastern International Conference on Combinatorics,
Graph Theory and Computing. Congr. Numer. 187 (2007), 193–213.

Bunde, David P.; Milans, Kevin G.; West, Douglas B.; Wu, Hehui; Optimal strong parity edge-
coloring of complete graphs. Combinatorica 28 (2008), 625–632.

Choi, Jeong-Ok; Hartke, Stephen G.; Kaul, Hemanshu; Distinguishing chromatic number of
cartesian products of graphs. SIAM J. Discrete Math. 24 (2010), 82–100.

Chambers, Erin W.; Kinnersley, Bill; Prince, Noah; Douglas B. West; Extremal problems for
Roman domination. SIAM J. Discrete Math. 23 (2009), 1575–1586.

Hartke, Stephen G.; Vandenbussche, Jennifer; Wenger, Paul; Further results on bar k-visibility
graphs. SIAM J. Discrete Math. 21 (2007), 523–531.

Liu, Qi; West, Douglas B.; Yu, Gexin; Implications among linkage properties in graphs. J.
Graph Theory 60 (2009), 327–337.

REGS 2004 - 5 papers.

Bunde, David P.; Chambers, Erin W.; Cranston, Daniel W.; Milans, Kevin G.; West, Douglas
B.; Pebbling and optimal pebbling in graphs. J. Graph Theory 57 (2008), 215–238.

Cranston, Daniel W.; Sudborough, I. Hal; West, Douglas B.; Short proofs for cut-and-paste
sorting of permutations. Discrete Math. 307 (2007), 2866–2870.

Liu, Qi; West, Douglas B.; Tree-thickness and caterpillar-thickness under girth constraints.
Electron. J. Combin. 15 (2008), Paper #R93, 11 pp.

Milans, Kevin; Clark, Bryan; Complexity of graph pebbling. SIAM J. Disc. Math. 20 (2006),
769–798.
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Vandenbussche, Jennifer; West, Douglas B.; Yu, Gexin; On the pagenumber of k-trees. SIAM
J. Discrete Math. 23 (2009), 1455–1464.

2012 Participant Reports

These reports are edited only to achieve consistent format and spacing, etc.; mostly they
are as submitted. For ease of reference, the responses are arranged roughly in decreasing order
of seniority. The organizer suggested questions for participants to consider in giving feedback,
in order to encourage more of them to respond. This explains the similarity in topics addressed
by the comments. The questions were:

How does REGS compare to research experiences you had before coming to UIUC?

What were the most and least successful aspects of REGS?

How did you benefit from the program?

How can the program be improved?

What were the advantages and disadvantages of having so many people involved?

How did the presence of visiting faculty enhance the program, and what was your interaction
with them?

Did the program provide adequate support (financial, intellectual, social) to make your experi-
ence productive?

You may briefly mention problems you worked on and results obtained, but please don’t include
proofs.

Michael Ferrara – Guest Manager (U Colorado Denver)

After visiting REGS briefly in 2007 and 2008, this was my first opportunity to participate
in an official capacity. Stephen Hartke, Kevin Milans and I served as visiting faculty managers
this summer. Our duties included giving organizational input prior to the start of the program,
overseeing the majority of the regular (M/W/F) meetings, and providing both mathematical
and professional mentoring to students in the program. Overall, this was an immensely positive
experience both for myself and for the three of my students (Jennifer Diemunsch, Catherine
Erbes, and Timothy Morris) who participated in the program during weeks 1-3.

Outside of my previous short visits, I have not had the opportunity to participate in any
program that is even remotely similar to REGS. The chance to see and (even briefly) consider
such a wide variety of problems is incredibly valuable, as is the opportunity to work closely
with such a wide variety of students and faculty. I have very few ideas to improve the program,
although the faculty managers did compile a collection of suggestions that we hope would be
incorporated by future REGS leadership. A number of these are discussed below.

Faculty Manager Role and Mentorship: Prior to the start of the summer, I admit
to being a bit apprehensive about the task of mentoring such a large and diverse group of stu-
dents as they worked on a wide variety of problems. Fortunately, I think that the combined
efforts of the other faculty managers and our three very active and engaged visiting faculty
allowed us in nearly all cases to provide detailed and useful guidance to the participating stu-
dents. Between all of the mentors, we were able to interact with all of the active groups each
Monday/Wednesday/Friday, which I feel was critical.
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At the end of the 6th week, Stephen Hartke and I made the decision to have a brief individual
meeting with each of the participating students (including unfunded students who were willing).
The students were exceptionally candid, and this allowed us to gather “in the moment” feedback
on the program, and provide timely input and advice on some things that would not have come
up in the course of our M/W/F interactions. A number of ideas came out of these meetings,
but the most significant is that we have recommended additional targeted mentoring for new
REGS participants. Especially in the early weeks, the program can be somewhat overwhelming,
and sometimes students have initial difficulty finding an appropriate pace and workload. It is
our opinion that some additional interaction with and advice from faculty managers would help
smooth over these early bumps.

One other small suggestion that I will raise here is that we (the faculty managers) might
have been able to do a slightly better job of planning the sequence of problem presentations, so
as to ensure a better variety within particular days and weeks. In my opinion this was not a
major issue, but may help contribute to a slightly smoother overall experience.

Overall, I feel that I have grown significantly as a mentor as a result of my time at REGS
this summer. The contrast between the large-scale mentoring carried out by the faculty man-
agers in REGS and my more traditional one-on-one graduate mentoring role was particularly
enlightening. I would relish the opportunity to return and participate similarly in the future.

Impact on UCD Student Participants: While this summer was an excellent experi-
ence for me personally, it had its greatest impact on my three participating doctoral students.
Our research group at UCD usually has about 6-8 students, with 3-5 at the stage of serious
engagement in research. While we have an active seminar, the opportunity to see the impressive
number and variety of high-quality problems that are presented at REGS is something that we
simply could not provide at UCD under normal conditions. Also, the UIUC combinatorics group
is among the best in the world, and for our students to have the opportunity to work closely
with students of this caliber is invaluable. Based on comments and my observations, I expect
to see positive changes to the way my students approach their mathematics. It is my hope that
they will be able to participate in the REGS program again in upcoming summers.

One small suggestion that I have with relation to visiting students (ours and otherwise)
is that managers should encourage students to stay in touch with departed visitors if they are
actively involved in projects. REGS is an immersive experience with such a large amount of
collaboration, and it is easy for participating students to lose track of collaborators that have
departed. In the three weeks between my stints at REGS, I made an effort to stay in touch (via
email and Skype) with the groups I was working with. This was undoubtedly beneficial, and
we tried to encourage students to similarly keep in touch with other departed (but still active)
visitors. It is unclear that all of the UCD students had similar fortune staying connected. I
think this should be emphasized early on in the program, and that visitors (specifically students)
should be reminded of this as they depart.

Kenta Ozeki – Week 3 Faculty Visitor (Natl. Inst. Informatics, Japan)

How does REGS compare to research experiences you had previously? In my research ex-
perience, I have attended some workshops that were seminar type. However, at almost all of
them, all participants focused on only a few problems. Although this style has a good aspect
(we can concentrate on it), there are also bad aspects; it is not easy to change the problems even
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if we run into a brick wall and find difficulty of them. On the other hand, in REGS, we could
find several interesting problems, choose suitable one as we like, and easily join some groups
attacking other problems. I think that in this style, we can expect that each participants will
get some progress. Indeed, I got a progress on my research with some students.

What were the most and least successful aspects of REGS? The most successful aspect of
REGS was, I think, that we had very exciting discussion. In the period of small group discussion,
some students who were interested in my problem came to my place, and gave their ideas to
each other. Since only students who are interested in the problem gathered in my group, the
discussion was so active and exciting, and I enjoyed it. I do not know much about other groups,
but I have seen and heard that some of them also have similar situation.

I have nothing for the least successful aspects.

How did you benefit from the program? The most important benefit for me was to meet
many active researchers and students. More than 20 people attended REGS when I visited.
Unfortunately, my visit was too short to have discussion with all participants, but I could
communicate about half of them, in particular, ones who were interested in the problems I
proposed. I am sure that the network I got during REGS will be very worthful in my future
research activity.

Other benefits for me were to find many interesting problems and the experience English
discussion. Several participants gave nice problems I did not know, and experiences to attack
them through English discussion. Since I am not a native English speaker, it was also very
beneficial to me.

How can the program be improved? The only thing I thought of as an issue of this program
is that there were too many interesting problems. Since some groups worked at the same time
in the period of group discussion, I had to choose one of them and gave up to attack others.
Although I would like to know more detail in some problems, I had too few time to ask that.
Of course, I understand that we have much advantage of the current style. (As I wrote before,
we can meet problems that we are interested in since there are many problems). But it might
be nice that we have more time to consider deeper aspects of each problem.

What were the advantages and disadvantages of having so many people involved? As I wrote
before, the biggest advantage I thought was to meet many active people. Especially, we can
discuss with some people who are interested in one problem in the period of group discussion.
Since all of the people in the group chose the problem themselves, the discussion was so exciting.
In this sense, what we could meet many problems is also the advantage.

The only disadvantage I thought of is that in the period of small group, it was slightly hard
to listen to other people if there were two or more groups in a classroom.

How did the presence of visiting faculty enhance the program, and what was your interaction
with them? Since I attended the program as visiting faculty, I do not think that it is suitable
to answer this question myself. But I hope that all participants, especially students who had
discussed with me, got something good from my presentation and problems. I would be very
glad if I could help at least some of participants.

From the other side, I was helped by the knowledge and kindness of other visiting faculty
when I attended some small groups that is not my specific research area. The discussion with
them was a great experience to me.

Did the program provide adequate support (financial, intellectual, social) to make your ex-
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perience productive? Absolutely yes. The financial support was enough to come to University
of Illinois and stay there one week. The participants of this program gave me nice experiences
through our discussions and communications. Professor West was so kind that he prepared
for me a university dormitory that was very convenient; it takes only five minutes from Math.
department on foot, and there are some restaurants and shops near there. He also set a group
dinner (Monday–Thursday) and had a party in his house (Friday).

I appreciate the organizers of REGS program, especially Professor West, to give me the
opportunity to spend beautiful time.

You may briefly mention problems you worked on and results obtained. With some students,
I mainly attacked the problem on honest-men and liars, which I proposed. That is the problem
of finding the least number of questions which guarantee who are honest-men in the room with
n people. First, we succeeded to solve one of my problems; the honest-men and no-men case.
Next we considered the case with three types of people, and in some cases, we could find good
upper bounds.

I also discussed forbidden subgraph pairs for pancyclicity of 4-connected graphs, harmo-
nious colorings and harmonious edge-colorings, increasing paths in edge-ordered graphs, and so
on.

Paul Horn – Week 4 Faculty Visitor (Harvard U)

I really enjoyed myself. I only hope that some of the students got as much out of my visit
as I did!

Prior to coming to REGS, most of my previous collaborative research experiences with
graduate students were with smaller groups at Emory or San Diego. REGS was a far larger,
more regimented, research program than I had ever really worked with before. For me, as a one-
week faculty visitor, I was very happy to be able to interact with students on some problems
that interested me and to learn and work on some new problems. I was very happy to find
students who were interested all three of the problems I presented, but this also provided some
challenges: it was quite difficult to try and work with all three groups simultaneously.

I think that the general structure of the program is quite good at the moment. There were
several groups working at close proximity due to the somewhat constrained nature of space -
this might or might not be a problem. It was somewhat fortunate for me, since ’my groups’
were all together in the same room giving me some opportunity to move between them, but I
also think it can be somewhat distracting.

It seems somewhat difficult having people move in and out of problems at a pretty constant
rate. It makes it a bit harder to build a team to work on a problem that needs a somewhat more
delicate approach. I had some meetings with students on “off days”, but I think the fact that the
4th of July fell during my visit made extra meetings more difficult. I think that the every other
day approach typically taken would be a bit better than the Monday/Tuesday/Friday schedule
we were forced to take due to the holiday.

I very much liked having a large group of students involved in the program, but not knowing
students interests makes it quite a bit more difficult to choose the right problems to match the
interest of the large group. Likewise, not knowing the students’ backgrounds sometimes made
it difficult to match the “right” sub-problem with the right person.
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Overall, it was a great opportunity for me. I appreciated the opportunity to work with
eager and bright young students. We had some success on problems, which makes it all the
more rewarding! I also think it’s a great program - one that I would have gladly participated in
as a graduate student. If the opportunity came up to participate again, I would gladly accept.

Ameera Chowdhury – Week 5 Faculty Visitor (U California San Diego)

How does REGS compare to research experiences you had previously? REGS is unique in
offering sustained interaction with many different research groups.

What were the most and least successful aspects of REGS? I liked the large group format
for the open problem sessions. It gave a chance to see what everyone is working on.

I think the graduate students would benefit from more faculty interaction. In particular,
I think the students should work more closely with faculty in choosing research questions. Se-
nior faculty should help students understand which questions are interesting to the research
community.

How did you benefit from the program? I was able to present my work as well as questions
I think are interesting. This led to a collaboration with Derrick Stolee and Stephen Hartke.

I was also able to interact with other research groups and offer my advice on their questions.
I have not had the opportunity to be a research mentor before, so this was new.

How can the program be improved? There should be more faculty interaction. Advice from
senior faculty would help prevent students from spending large amounts of time on uninteresting
questions or special cases. Senior faculty could also suggest more approachable questions that
are still interesting.

What were the advantages and disadvantages of having so many people involved? The ad-
vantage to having so many people involved is that you get access to a large pool of research
questions and talent. On the one hand, you will be exposed to research questions outside your
area of specialization. On the other hand, you are also able to easily identify people with differ-
ent talents, who might be able to help you make progress on your own questions. For example,
after mentioning that I was interested in working with people with computer expertise, Derrick
Stolee and Stephen Hartke approached me, and we started a collaboration.

I don’t see any disadvantages to the current size of the group.

How did the presence of visiting faculty enhance the program, and what was your interaction
with them? The only other visiting faculty during my visit was Stephen Hartke. We had several
productive research meetings with Derrick Stolee about the MMS conjecture. Stephen was also
present during my first research mentoring meeting with Michael Santana.

The visiting faculty help expose the graduate students to different areas of combinatorics
of which they might not be aware. In particular, they expose the students to different questions
and different tools.

Did the program provide adequate support (financial, intellectual, social) to make your ex-
perience productive? Yes, absolutely, on all counts. I particularly liked the social aspect of the
program. It helped me meet a lot more people.

You may briefly mention problems you worked on and results obtained. Derrick Stolee,
Stephen Hartke, and I made some progress on the MMS conjecture. A more detailed description
of our results is forthcoming.



18

Shoichi Tsuchiya – Unsupported Post-Doc Visitor (Science U Tokyo)

How does REGS compare to research experiences you had previously? Good points: We
can work with young researchers together. In particular, it is excellent for graduate students to
have joint works with various researchers.

Bad points: The group works in which we can participate are limited since there are many
small groups. When there are many interesting problems, this is trouble.

The flight connection from Chicago to Urbana-Champaign is not so good.

What were the most and least successful aspects of REGS? The most successful aspects:
REGS gives opportunities for discussing mathematics to young researchers.

The least successful aspects: It is unclear which problems are discussed on Tuesday and
Thursday.

How did you benefit from the program? I could work with some researchers (include
graduate students), and we obtained a new Theorem. I could learn some open problems.

How can the program be improved? It is better to upload the information about when a
problem is introduced. Then, the enough time of preparation (for problems presented by other
researchers) can be taken.

It is better to make web site such that we can write in status of progress of discussing
problems. Then, it is easier to participate in group works from the middle.

What were the advantages and disadvantages of having so many people involved? The
advantages: We can interchange with various researchers. We can learn with many problems.

The disadvantages: It is difficult to grasp the following information (especially on Tuesday
and Thursday). Which problems are discussed? Who is discussing the problems? Where is the
room for discussing the problems?

How did the presence of visiting faculty enhance the program, and what was your interaction
with them? Researchers with different research background bring problems, ideas, and so on
which are new for us. So, we can have a chance to study new things and create new results.

Did the program provide adequate support (financial, intellectual, social) to make your expe-
rience productive? The program gave me opportunities for discussing mathematics with some
researchers.

You may briefly mention problems you worked on and results obtained. In REGS, I and some
graduate students characterized P5-free graphs with no HIST under the condition of minimum
degree at least 2.

Dan McDonald – REGS2 Student (finished 3 years UIUC)

This was my fourth year participating in REGS, which once again left a positive impression
on me. I feel the development of my research skills is greatly accelerated through the opportunity
afforded by the REGS program to focus entirely on research during the summer. The financial
support provided is very adequate, and it allows me to not have to teach or perform activities
that would distract from research.

Last year I learned about problems on vertex rankings from Robert Jamison, a professor
visiting from Clemson University (a vertex ranking of a graph is a labeling of its vertices with
positive integers such that any path whose endpoints have the same label contains a larger
label). I worked on those problems last year and have incorporated that work into my thesis
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research. That experience influenced me this summer to present and work on an on-line version
of the vertex-ranking problem, the results from which should also find their way into my thesis.

I also worked briefly in other problem groups, though I spent the majority of my time
working on my problem. Although I was interested in on-line ranking, I seemed to be the only
student who was, as there were more than enough other problems to work on for mine to not
attract anyone else. It was refreshing, then, to have the REGS mentors come to talk with me
every once in a while so that I could bounce ideas off of them and receive advice. Furthermore,
even hearing others present problems I didn’t end up working on as well as progress eventually
made on those problems helped improve my knowledge of graph theory.

As far as suggestions to the program, it seemed unnecessary to meet twice a day once people
were done presenting problems to work on.

Tom Mahoney – REGS2 Student (finished 2 years UIUC)

This has been my favorite year of REGS, and it is now a really comfortable research envi-
ronment. The visiting managers was a successful idea that provided a lot of day-to-day variety
and kept things moving at a good pace. This summer’s program has allowed me to further
explore paintability and related problems. This exploration has led to two papers that are in
preparation, one on online sum-paintability with Greg Puleo, and the other on sum-paintabilty
with Jennifer Wise and Charles Tomlinson.

The daily schedule was ideal. Meeting daily for the first week and three days a week after
that provided a good “jump-start” and allowed for flexibility after the initial week. Restricting
results and problem presentations to the morning kept the afternoon free for group research.

Results (some of these need to be added to the results page): Greg Puleo and I studied
online sum-paintability, which we call “spo”. Our results include exact values of the spo of
paths, cycles, complete graphs, and complete split graphs. We also give lower and upper bounds
on spo(Kr,s).

Charles Tomlinson, Jennifer Wise, and I studied sum-paintability. We calculated χsp(K2 ∨

Kr) = 2r+min{a+b: a ≥ b and ab−
(

b+1
2

)

> r}. We showed that wheels are sp-greedy, building
on the result that fans are sp-greedy from last summer. Finally, we proved that every maximal
outerplanar graph whose weak dual is a path is sp-greedy.

Jennifer Wise – REGS2 Student (finished 2 years UIUC)

I enjoyed the REGS program again this year. The schedule worked well to give time to
present problems, think about problems over lunch, then work on problems. At the beginning
groups were again big, but that evened out as more problems were presented. I heard a number
of interesting problems. I worked on a couple that will likely have papers and, even though no
paper is likely to result from them (since a lot of the work mostly just ended up reproving things
in not so interesting ways), there were a couple more that stimulated.

The visitors were a definite plus whether they stayed for a week or a month as they brought
different perspectives and new problems. The results presentations seemed a bit different per-
haps than in previous summers but it was still nice to hear what other groups were finding. I
think part of this was that results reports seemed to start earlier than in previous summers since
we had a big group leaving so early.
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The support (financial, intellectual, social) was perfectly adequate. The dinners (both large
group and smaller groups for more personal interaction with the visiting faculty) were fun and
it was nice to get the less formal time with the guests. The funzies and deputy leaders were also
good touches.

Elyse Yeager – REGS2 Student (finished 2 years UIUC)

One of the best things about REGS 2012 was the visiting faculty. Many of the visitors
had worked with UIUC students and professors in the past, and had a feel for problems that
we would find interesting. The visitors who were newer to Illinois brought problems with dif-
ferent flavors. This diversity added immensely to the REGS experience–there were comfortable
problems that nicely fit our backgrounds, but also problems that seemed completely new to us.

The visiting faculty were also incredibly friendly and competent. I worked quite a bit with
Michael Ferrara, and would feel comfortable working with him on problems outside of REGS.
All the visiting faculty I worked with were careful to be helpful but not overpowering, pushing
us along when we were stuck but not taking over the problem.

Participating in a variety of groups was a good learning experience for me. By working with
different groups of people over the course of several weeks, I was able to gain some perspective
on the different ways my peers interact with each other and with open problems. I saw the
relationships between individuals both help and hinder progress, and was forced to navigate
difficult group dynamics in several cases myself. It was also nice to see different working styles–
people who prefer to work alone, others who thrive in front of a crowd.

This summer, I was able to apply some of my experiences from last summer’s REGS. Last
summer, I concentrated most of my energy on one problem, and let the other ones that were
interesting to me slip by. This year, I focused for a long time on two problems (one on Ramsey
saturation, another on airport crossing number) but also spent solid chunks of time on other in-
teresting problems, two of which yielded nice solutions (HIST-free graphs and MNDE-colorings).
I was also more assertive this summer about wrangling group members, and so was able to keep
people focused on problems I really wanted to work on. That skill will come in handy.

REGS has been immensely helpful to me, in that it is the only experience I have had where
I get to focus so totally on research. During the semester I have such a heavy workload, even
fun problems can seem like chores. Having a time set aside during the summer, with no classes
and enough support that I didn’t have to get an outside job, was wonderful. It reminded me
why I’m still in school. I have several results from REGS that could eventually go in my thesis,
and I have a backlog of fascinating problems that I want to look at further.

The format of the combinatorics REGS seems to have been perfected over its existence, and
I can’t suggest any improvements to the schedule. 7 weeks is just about right, more problems
in the first week makes sense, and problems in the morning with work sessions in the afternoon
is a perfectly fine arrangement. With a large number of visiting students and faculty, I was able
to work with a variety of people, but there were not so many participants that it felt alienating.

The only glaring problem was the inequity in funding. The participants were overwhelm-
ingly American citizens, which is a shame and certainly a detriment to the experience as a whole.
Those international students who came without funding were at a disadvantage, because they
had other jobs to worry about. I understand, however, that this comes with the conditions of
the NSF grant, and is therefore not a problem the university can solve.
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Sarah Loeb – REGS1 Student (finished 1 year UIUC)

How does REGS compare to research experiences you had previously? This summer I worked
in a couple of small groups. In previous research experiences, I was either working in a group of
3–5 or one-on-one with a professor. In contrast, this summer the three projects I worked most
on were a group of three (one professor and two students) and two groups of two students.

Another difference this summer is that we were unable to make significant progress on the
problems I worked on. While this was frustrating at times, I think that it was beneficial to get
an idea of what it is like to work on a problem for a couple of months and continue to try to
find new ways to approach it.

What were the most and least successful aspects of REGS? I really like the variety of problem
presentations. It is also helpful to have a set time and place to be doing work with others.

The visitor problems ran rather long this summer. Even though students were encour-
aged to present early, there were times where there was very little time for students to present
problems. I think that it might work better to have additional meetings or time set aside for
presenting when there are multiple visitors.

How did you benefit from the program? I worked closely with a number of students at UIUC.
While I did not take as much advantage of the visitors, I feel that the connections I made with
people here will be helpful going forward particularly as access to physical meeting with Doug
will be limited in the next few years.

Additionally, I think that it was good to try to balance a few problems and move among
them as progress was stopped in some areas. By letting a problem sit for a few days, I was able
to come back to it with new ideas.

How can the program be improved? Having the mentors worked well in general, but it might
be helpful to designate a mentor for each problem. Frequently someone would come in and ask
how we were doing, then leave without much discussion. Having a designated person could mean
that someone was kept informed about the progress of a problem and be better equipped to
check in with their groups. Additionally, when a group got stuck, there would be someone who
knew what had been attempted and who might be able to suggest a new direction.

It also might be nice if the summer schedule was moved up a week or half a week so that
REGS ended in July–towards the end of summer a number of students were preoccupied with
moving as many leases end on July 31st.

What were the advantages and disadvantages of having so many people involved? It is ad-
vantageous in that it is easier to find people interested in the similar types of problems. It can
be difficult to juggle large groups, which are frequent in the first week as relatively few problems
have been presented.

How did the presence of visiting faculty enhance the program, and what was your interaction
with them? I did not work with most of the one-week visitors. However, it was interesting to
hear problems presented by professors at different schools. I attended some of the group dinners.

I interacted more with the visiting managers. I discussed my problem with Steven and Mike
prior to presenting. It was useful to get their input on directions to suggest and ways to look
into other sources for more background. I think that the visiting managers did a good job in
organizing people. One flaw was that there was not a lot of emphasis on shorter presentations,
which lead to many days were there were three student presentations. I also did not get a lot of
continuing feedback from them about paintability or improper list coloring.
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I worked with Kevin and Jennifer on the problem of increasing paths in edge-ordered graphs.
It was beneficial to have the visiting managers as professors who could work in person for an
extended period on the problems that interested them.

Did the program provide adequate support (financial, intellectual, social) to make your ex-
perience productive? The financial support of the program was sufficient for my summer needs
and meant that I did not have to pursue work outside of REGS. Intellectually, I think that
there was adequate support, although I would have liked more interaction with faculty on the
problems that I was interested in. Socially, I believe that the dinners with the speakers were
a good way to interact with the week-long visitors. I continued to enjoy the dinners hosted at
Doug’s house. I also enjoyed the occasional ”funzies” that replaced the group dinners. These
social interactions were a good place to hear about how others were progressing and to get to
know some of the visiting students better.

You may briefly mention problems you worked on and results obtained. I worked with Jen-
nifer on Improper Choosability. We were able to show that Km,m is not (k, d)∗-choosable when

k ≥ (d+1)
(

2k−1
k

)

. We also showed that if d = m/t and k ≥ 2t−1, then Km,m is (k, d)∗-choosable.

I worked with Tom on paintability of complete multipartite graphs with part size 3. We
have a remover strategy that, on small graphs, appears to use at most χℓ(K3∗t) tokens at each
vertex. However we were unable to test this on larger graphs, and do not know how to prove
that it works in general. In the last week I started looking at paintability of hypergraphs.

I worked with Kevin and Jennifer on increasing paths in edge-ordered graphs. We recovered
the previously known upper and lower bounds, but did not make any improvement.

Michael Santana – REGS1 Student (finished 1 year UIUC)

How does REGS compare to research experiences you had previously? I did REGS last
summer, and even so, found this year to be much more profitable for me. Last summer was my
first year at UIUC and much of my time and thoughts were spent on simply adjusting to my
new surroundings. This summer I was able to focus on my research, and I knew how to best
manage my time.

How did you benefit from the program? I gained some really good collaborators in Nebraska
and Denver as a result of this summer. We were able to use Skype and stay in touch even when
two of them went back home. It was really nice to make some good connections with people
outside of Illinois that will hopefully continue in the future.

How can the program be improved? I don’t know that this is something the program can
really take responsibility of, but it was noticed that there were some people in attendance that
didn’t show up a lot. I don’t know whether or not they were receiving funding, but it was
certainly a topic brought up in the group meetings as well as the breakout sessions. Like I said,
this could be more a personal issue as opposed to a particular aspect of the program, but I got
the feeling that it was becoming a bigger issue as the summer went on. I don’t know that this
would fix it, but perhaps it could be stressed that those who are receiving funding are essentially
being ”employed” for the summer, and so, should view this time as a job. I don’t know if most
of the students have been employed outside of school, but it would certainly provide a different
outlook on receiving money and benefits.

What were the advantages and disadvantages of having so many people involved? The oppor-
tunities for collaboration is probably the greatest advantage to the number of people. Personally,
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all three of my collaborators ended up being from different universities.

There really wasn’t much disadvantage to having a lot of people, except maybe in the aspect
that there were a lot of problems presented. The disadvantage that presents is the possibility of
being stretched too thin if you’re interested in a lot of different problems at once.

How did the presence of visiting faculty enhance the program, and what was your interaction
with them? I thought that the visiting faculty were great, and I really enjoyed interacting with
them. I thought that the dinners for visiting faculty was a really good idea, and I would like to
see that continue.

Did the program provide adequate support (financial, intellectual, social) to make your ex-
perience productive? Absolutely.

You may briefly mention problems you worked on and results obtained. The majority of my
summer was spent working with James Carraher, Michael Ferrara, and Timothy Morris on the
following: what are the forbidden subgraphs of a 4-connected, pancyclic, claw-free graph? We
were given a list of all possible forbidden subgraphs and were able to determine whether or not
all but one of the subgraphs was indeed a forbidden subgraph.

I also spent a little time on harmonious colorings. In particular, I looked at the conjecture:
h(G) is at most h′(G) for all graphs G except for when G is a forest. Here, h(G) denotes the
harmonious chromatic number of G, and h′(G) denotes the harmonious edge-chromatic number
of G. The only result we were able to obtain is that if G has diameter 2 and L(G) has diameter
2, where L(G) is the line-graph of G, then the conjecture holds. In particular, the conjecture
holds for multipartite graphs that are not forests.

Andrew McConvey – REGS0 Student (entering UIUC)

How does REGS compare to research experiences you had before coming to UIUC? REGS
was the most collaborative research environment that I have ever been a part of. I participated
in an REU as an undergraduate and my Master’s program was research intensive. However, both
of these projects were relatively independent, working with my supervisor and at most one other
researcher. REGS was completely different in that respect. Just about every problem I worked
on attracted a group of four or so people. There are definitely pros and cons to the amount of
collaboration, but it definitely served to generate a lot of ideas and make quick progress. Along
those lines, REGS was much more results oriented than the other research programs I have
participated in. While most of my other experiences focused on development as a problem solver
and mathematician, REGS assumed a high base knowledge and focused solely on outputting
results/papers.

What were the most and least successful aspects of REGS? The program was very successful
in introducing a huge quantity of problems. This made it relatively easy to find several that were
interesting to me. In fact, there were often more interesting problems than I could possibly find
time to work on. The group mentality allowed for a lot of ideas to be generated and to receive
input from a large number of sources. One downside of this approach, however, is that I found
it difficult to focus on one problem. It was not until the final weeks, when few new problems
were being presented, that I felt comfortable spending a lot of time on a single problem.

How did you benefit from the program? As a REGS0 student, it was very beneficial for me
to get adjusted to life in Champaign during the summer, rather than waiting until the semester
is around the corner. Mathematically, the program introduced me to a ton of new interesting
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problems. I was able to learn a lot and accomplished quite a bit (much more than I anticipated
before the summer). I also hope to publish at least one, possibly two papers from the results
obtained over the course of the program.

How can the program be improved? Regarding the actual problem-solving sessions, I think it
would be beneficial to allow for some time for individuals to become acquainted with a problem
before breaking into groups to work on them. I often found that I was still trying to get a handle
on the problems while others with previous exposure to the problem were quickly thinking about
techniques and approaches. It was difficult to bridge that gap because I was always several steps
behind the people with prior knowledge of the problem. On a different note, I think it would
be very helpful to have out-of-class events during the first week (or two). As a REGS0 student,
I knew no one in the department and I think it would have been advantageous to interact with
people outside of the classroom.

What were the advantages and disadvantages of having so many people involved? As I men-
tioned above, I think the collaboration was one of the big advantages of the program. At times,
however, I found this a bit overwhelming. With so little time to become familiar with a problem,
it was difficult to catch up with groups who had been thinking about a problem for some time.

How did the presence of visiting faculty enhance the program, and what was your interaction
with them? I think that visiting faculty greatly helped to maintain the energy of the program
throughout the middle part of the summer. After several weeks of presenting problems and
working amongst ourselves, it was great to be presented new problems, usually of a completely
different flavor. Also, after thinking about older problems for several weeks, the new ideas and
opinions of the visiting faculty members was often incredible helpful.

Personally, I worked fairly closely with Dr. Kenta Ozeki on the Honest Men & Liars prob-
lem that he presented. The problem was extremely interesting and I found it to be very different
from any of the other problems presented. In addition, our work on Rainbow Spanning Trees
was greatly influenced by a result of Dr. Paul Horn, though I did not get the chance to discuss
it with him personally.

Did the program provide adequate support (financial, intellectual, social) to make your ex-
perience productive? I found the financial support of the program to be adequate, especially as
it is comparable to the stipend that I will be receiving throughout the school year. I can not say
a single bad thing about the intellectual support of the program. I was surrounded with smart
and engaging math students and professors. It fostered a great atmosphere to learn about new
problems and produce lots of results. Frankly, I was less impressed with the social aspects of
the program, especially outside classroom sessions. As a REGS0 student, I was completely un-
familiar with Urbana-Champaign and the University of Illinois. I think I would have benefitted
greatly from a few more social events, especially during the first week or so of the program.

You may briefly mention problems you worked on and results obtained. The two main
projects that I worked on were Modular Neighbor-Distinguishing Edge (MNDE) Colorings and
the Honest Men & Liars Questions. As part of the MNDE group, we worked on the open ques-
tions of Jones, Kolasinski, Okamoto, and Zhang (2011) regarding the minimum k such that a
weighing of the edges from the integers modulo k induces a proper vertex coloring. We were
able find a characterization for when the minimum such k is equal to the chromatic number and
determine the value for all other graphs, completely answering their questions.

As part of the Honest Men & Liars group, we started off looking at specific situations
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containing two or three types of people, finding a relatively good upper bound on the number
of questions needed to identify each person. We then turned our attention to a more general
statement of the problem and were able to characterize when the situation given by an arbitrary
matrix is solvable in quadratic time, linear time, or not solvable.

Derrek Yager – REGS0 Student (entering UIUC)

Previous to REGS, I was also a participant in the Nebraska IMMERSE program. There, I
felt like the focus was much more focused on the actual understanding of research already done.
Hence, I felt like it was an excellent precursor to the REGS program, because now I am expected
to use some of the skills from IMMERSE to understand the existing research, but then through
working with my peers, further move along said research.

In general, I liked the setup of the program. It allowed for ample time to both see a vast
array of problems while also providing enough time to thoroughly discuss the problems of inter-
est to each individual. However, I did feel quite overwhelmed during the first week when we met
daily. Now, I do think that meeting daily was essential in order to get plenty of problems out
on the table at the onset. Nevertheless, I think I would have benefited from being forced to take
a break in the afternoon. Being in a new environment, surrounded by intimidating intellects,
and tackling altogether novel problems is quite stressful, and I think I would have enjoyed and
benefited from a little breather. These little breaks have developed naturally as the summer
progressed, but during that first week, most of my groups made me feel like I needed to be
working continuously during the 3-hour period.

Although I had done some research in my Master’s program, it did not have near the
breadth as that I experienced with REGS. I would have never seen all of these problems if not
for REGS. And although my research skills are so very far from what I would like, the REGS
program has given me an initial push in the right direction which I hope will carry benefits for
many years to come.

As I said, the first week could benefit from little ten-minute breaks in the afternoon. Aside
from that, I know that there was a workshop on a day that I could not attend, and I think
that more of these could have been helpful. Perhaps the program could improve by holding
workshops on how to write a paper for academic journals or even refresher courses in certain
proof methods or techniques. I know I could have enjoyed some mini-lesson in probabilistic
methods since I have very little experience with such things.

The large size of the REGS group allowed for a diverse set of personalities along with a
diverse set of problems. I enjoyed the atmosphere very much. Aside from the obvious dis-
advantage of finite space, the only real disadvantage that I can think of was the difficulty of
getting everyone together at the same time. However, I do not even consider this a major fault.
Although people working on multiple problems sometimes led to scheduling conflicts or a full
plate, the person dealing with the situation was able to either multi-task by floating between
groups or just be flexible with their time outside of the mandatory periods.

The visiting faculty added yet another facet to the program. It is very interesting to see
even more problems and also to work alongside very impressive mathematicians.

I feel as though I was adequately supported financially. Intellectually, I was motivated to
challenge myself but not forced to do so. One could slack off in this program, but that would
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defeat the purpose of coming to begin with. Socially, the program provided sufficient gatherings,
and everyone was friendly enough so that we would get together outside of structured activities.

I have mainly worked on what we have called “The Honest-men and Liars game”. In the
basic version, there is a room filled with people. Then, you can ask the question “Is this per-
son honest?” to any single person about any other person. The person being asked responds
honestly if they are honest, dishonestly if they are a liar, always yes if they are a yes-man, or
always no if they are a no-man. In fact, there is one variation where the person being asked
can respond in any way they want, thus really messing with things. We looked at various types
of rooms and also more general personality types and tackled the problem of determining how
difficult it is to label each person with their proper title based solely on their responses and
some knowledge on the bounds for the number of each type of person. We’ve addressed Honest-
No, Honest-Liar-Yes, Honest-Liar-No, and the generalized problem which has an answer matrix
instead of a more rigid rule to determine each person’s behavior.

I have also worked on the airport crossing number. This deals with rectilinear drawings,
and any edge-edge crossing contributes 2 to the ACN, whereas an edge crossing an edge that
only exists in the graph’s complement contributes 1 to the ACN. We have found various simple
bounds based on the rectilinear crossing numbers. Also, we have found graphs with ACN of 0.
These graphs include: wheels, caterpillars, theta graphs, and more. More generally, we have
looked at situations in which the graph has ACN of 0. For one, we know that neighbors of
vertices of degree 4 are themselves of degree at most 3.

Lawrence Erickson – Computer Science Student (UIUC)

How does REGS compare to research experiences you had previously? REGS is the most
useful tool available to me to perform mathematics research in a social setting and find coau-
thors. I am from the CS department, which as far as I know has no similar program that
gathers together a large amount of people for the purpose of collaboration on combinatorics
(even though the topics studied in REGS has a significant overlap with some of the the work
being done by the algorithms and theory researchers of the CS department).

What were the most and least successful aspects of REGS? Most successful: Finding lots of
interesting open problems. Putting a large group of people together in a way that encourages
socializing and collaboration.

Least successful: The large number of problems, and the relatively short timespan of the
program each summer encourages the production of theorems that can best be described as
“low-hanging fruit”, as opposed to really deep results. This isn’t necessarily a bad thing, but
REGS does not seem like the venue where some decades-old open problem is going to be solved
(though the social groundwork that it lays might encourage future collaboration that could solve
such a problem).

How did you benefit from the program? I got a journal paper out of last year’s REGS. This
year looks to be even more productive. There are three things that I am working on that each
have a high probability of turning into publications. In addition, I met a large number of people
and was introduced to a lot of new problems.

How can the program be improved? At some point in the 3rd or 4th week, the REGS
program cuts off the presentation of new problems, as by that point most people are seriously
working on older stuff. This is a good thing. Something similar should be done with the prob-
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lems presented by the visiting faculty. Some of the visitors presented 1-2 problems on each of
the three days of REGS when they were here. Since they are only around for a short amount of
time, perhaps they should only present their problems on the first day of their attendance.

Alternately, if they could be convinced to stay longer than a week, that would work too,
although I doubt that their schedules would allow it.

What were the advantages and disadvantages of having so many people involved? The ad-
vantage is that the large volume of people leads to a large number of good open questions. Also,
since there are so many people, for almost any question, there exists some subgroup that is
interested in working on it.

The main disadvantage is that the popular questions tend to attract groups so large that
it becomes unwieldy when turning the results into a publication.

How did the presence of visiting faculty enhance the program, and what was your interaction
with them? One of the visiting faculty (Paul Horn) provided one of the problems that I was
most interested in (finding connected isomorphic subgraphs). I worked extensively with him
and we came up with some good results.

I did not work as closely with the other visitors, but many of the problems that they
suggested were interesting. I will look into some of them further when I have more time.

Did the program provide adequate support (financial, intellectual, social) to make your ex-
perience productive? I did not ask for nor require financial support. The group dinners/social
events/etc. provided more than ample social support. The setup of REGS ensured a high level
of intellectual support.

You may briefly mention problems you worked on and results obtained. I suggested the prob-
lems about describing and classifying k-link visibility graphs of point sets in polygons, working
with Jon. We have managed to show that the k-link visibility graphs for even k are interval
graphs when the polygon is a spiral (and vice versa, for each even k and each interval graph
G, there exists a polygon and set of points whose k-link visibility graph is G), the union of two
interval graphs when the polygon is monotone, and circle-polygon graphs in general. Further-
more, we have found a large family of forbidden induced subgraphs in the general polygon case.
These induced subgraphs are all circle-polygon graphs, so the last inclusion is proper.

Paul Horn brought up the question of finding the largest pair of isomorphic connected sub-
graphs in a graph with m edges. We showed that each caterpillar with m edges has a pair of
isomorphic connected subgraphs with c((m/logm)(2/3)) edges a piece (c is a constant), and that
there exists a caterpillar with m edges with no pair of isomorphic connected subgraphs of size
greater than c′(logm)(1/3)m(2/3). We will be expanding our work to other types of graphs.

I am working on the Airport Crossing Number suggested by Elyse Yeager (a variation of
the rectilinear crossing number problem whose exact formulation is probably too complicated to
explain here). We have a long list of results, particularly in the characterization of the graphs
whose Airport Crossing Number is 0. I’m not sure that any one of them individually is earth-
shattering by itself, but all together, they shed a lot of light on the problem.

James Carraher – Visiting Student (U Nebraska)

This is my second summer participating in the REGS program, and it was again a great
experience. Most of my research experiences are either in small groups or with my advisor.
REGS has the benefit that you can work with several people on many different problems in
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larger groups. The most successful aspect of REGS is that the program is well organized and
everyone is motivated to work hard. One drawback to REGS is towards the end of the summer
it becomes difficult to concentrate on the presentations and results.

This summer I collaborated on two problems. The visitors Paul Horn and Kenta Ozeki
had great ideas and guidance on these problems. Having the opportunity to work with both of
them was fantastic. I look forward to collaborating with them and my other group members on
these problems outside of REGS. Having the opportunity to meet other graduate students is my
favorite part of the REGS program. The social events this summer have been a great way to
interact with everyone in the program. I especially enjoyed bowling and mini golf. The visiting
faculty members were great this summer. The idea of having the students taking the visitors
out to eat is a great idea. It creates an opportunity to interact with the visitor and interact
with them without working on their problem.

The program provided adequate support for me to attend and stay during the summer.
I would like to thank the department at UIUC and Doug West for the opportunity to attend
REGS. It has been a wonderful experience.

Sarah Behrens – Visiting Student (U Nebraska)

This was my first summer participating in REGS, and I am very glad this was how I chose
to spend my summer. I previously had individual and small group research experiences, but
this was much better with more people involved. Problems were often presented in the morning,
leaving the afternoons to work on new and old problems. The worst part for me was having to
choose between so many interesting problems. It was very good practice to determine what was
worth pursing versus when it was time to move on to a different problem. Ultimately, I spent a
significant amount of time on two problems, some time on the problem I presented, and a little
time on a handful of other problems.

One of the greatest benefits for me was the networking and collaboration. I was able to
work with students from several different states and plan to continue work with some in the
future. Before REGS, I was primarily limited to collaboration within my university. Beyond
working with other students, I was also able to work with the visiting faculty. In fact, the
problem I spent the most time on was presented by a visiting faculty member that was there
for most of the summer, and the second problem I spent the most time on was presented by a
post-doc that visited for a week. It was wonderful to be able to work with these two people, as
well as the other students. I got exposed to more proof techniques, and received input on how
to approach new problems and what makes a publishable paper.

REGS was very well planned. Not only did it provide a great intellectual stimulation for
the summer, it also provided adequate funding and social aspects. When I first heard about
REGS, I was a little concerned about funding since I was a visiting student and would need to
find summer housing. Fortunately REGS provided financial support so that I would not have
to be concerned about my travel and housing expenses. There were also group dinners several
times throughout the program. Every Friday night there was a dinner or fun activity planned
so I was able to spend time with the other participants on more than research. It was nice that
there was enough planned to keep us busy, yet we had a flexible enough schedule to have our
own time as well. Overall, REGS was outstanding and I am hoping I will be able to participate
in REGS again in future summers.
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Nathaniel Shar – Visiting Student (Rutgers U)

This was my first year attending REGS. I heard about the program independently from
Elizabeth Kupin, who attended the 2011 REGS, and from her advisor, Doron Zeilberger. They
both strongly recommended it. I also learned a lot about the program by reading reports from
previous years; these are an important resource for visitors who are considering REGS.

My previous research experience has consisted of one-on-one work with a postdoc or pro-
fessor, so the group work added a new dimension. It was a pleasant surprise to find out just
how productive the small-group discussions were compared to individual work. In the groups
I participated in, about half of the key ideas were discovered individually, but about half were
genuinely shared discoveries to such an extent that it wouldn’t be possible to say whose ideas
they were. When that happens, it’s very exciting.

For me, the most important benefit of the program was networking. Of course, one can
meet people at conferences, but there one does not get the benefit of a shared working expe-
rience. I know I will stay in touch with a lot of people from this program, and I’m sure some
of these connections will be beneficial to me in my career. Of course, I do not mean to dismiss
the research experience itself as unimportant – I think I grew a lot as a mathematician over
just a few weeks – but I feel that the connections I made will ultimately more important than
the mathematical experience, and even more important than the one or two papers that will
hopefully emerge from my work here.

The presence of visiting faculty and students was extremely important, in my opinion, be-
cause they brought a diversity of problems and interests. In many cases, the problems presented
by Illinois students were already familiar to the other Illinois students, and some of them had
been discussed in previous years of REGS. As a first-time participant, I appreciated that there
were also some problems with which no one was familiar, since working on those problems was
more comfortable than intruding on an already-established group. Two of my most fruitful
collaborations were on problems presented by visiting faculty (Kenta Ozeki and Paul Horn).

One way to improve the program would be to ensure the presentation of more problems in
areas other than graph theory. It is clear that most of the Illinois students are enthusiastic about
graph theory and have a very strong background in it, but for someone like me with a back-
ground in other areas of combinatorics, the relentless parade of graph-theoretic problems got a
bit monotonous. The organizer did encourage people to present non-graph-theoretic problems,
but this suggestion was mostly ignored by the participants.

John Kim – Visiting Student (Rutgers U)

REGS is completely different from the two research experiences I have been involved with.
At the Summer Program for Undergraduate Research (SPUR) at MIT, I was assigned a graduate
student mentor who introduced me to a problem, which I worked on all summer. We would
have daily meetings to discuss progress and roadblocks and offer ideas to each other. At the
Duluth REU, I was given a paper to read and expected to solve the unsolved problems presented
in the paper. There were weekly meetings to present results and you could bounce ideas off of
visiting faculty and your peers. The results however, were largely your own, and if a paper was
published, you would often be the sole author.

REGS on the other hand, was completely different from what I was expecting. It had an
impressive number of open problems to work on, no formal mentors, and almost exclusively
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collaborative work. I found many advantages to this style of research. I was free to choose
problems that were interesting to me and work on them with others also interested in them.
Because of this, I was more enthusiastic about working on the problems. Also, the afternoon
sessions where we collaborated on the problems were great because we could share and feed
off of each other’s ideas. One person might have a method for how to start a problem, and
another person, who never considered the method before, might be able to take it and finish the
question.

With so many problems however, I felt as though the program lacked focus. I need some
time to make significant progress on a problem and with so many problems, it was difficult to
do so. While there was always the option to work on previous problems during the afternoon
sessions, we were encouraged to work on different interesting problems, which made it hard to
choose which of the problems to continue to pursue. I think maybe 30 or so problems would
be a sweet spot for giving enough choice while still providing enough time at the end of the
program to really get involved with a small handful of problems.

I really enjoyed having the visiting faculty. They served as experts in their fields and could
offer a great deal of insight into the methods for attacking their problems. It as nice to have
suggestions for what other avenues to pursue when we were stuck and to see how they thought
about the problems. I felt that they taught me a good deal of math I was unfamiliar with and
were very pleasant and helpful to work with.

As a visitor, I felt that the 1500 dollar stipend was enough to cover my travel, food, and
lodging expenses. Of course I wish there was money to be made, but with how much was
accomplished and the opportunity to work with so many others who are excited to do math
together, I have no regrets about coming here.

Thank you for the opportunity!

Drew Onderko – Visiting Student (U Wisconsin Milwaukee)

How does REGS compare to research experiences you had previously?

The two major differences between my previous research experiences and REGS were (i)
the amount of collaboration which took place and (ii) the variety and number of problems being
worked on. Working in such a collaboration-focused environment was a new experience for me,
and one which I found to be very worthwhile and productive.

Coming from a smaller research university, especially one where there’s not a large following
of discrete mathematicians, REGS was an immensely positive and exciting experience for me.
REGS was a very unique opportunity for me to collaborate with the number and quality of
students and faculty that I did. It’s not often that I get to make the sort of research contacts
that REGS afforded me, and these are contacts that will continue to be of great value to me
throughout my academic career.

How did you benefit from the program? REGS was an invaluable opportunity for me to
network, collaborate, and gain experience in presenting problems and results. I also have a
much better sense of the level of background knowledge that is expected and necessary to per-
form graduate research. I am much more aware of my strengths and deficiencies, and can now
effectively work to correct the latter. It was a very worthwhile and eye-opening experience to
perform research as a visiting scholar, and I have a much better sense of what I’m looking for
in a future PhD program.
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What were the most and least successful aspects of REGS? I found the day-to-day structure
of the program to be extremely effective. The largest hurdle to approaching a new problem
is often the time-consuming process of performing an initial literature review. By having each
attendee present at least one problem, the time-consuming process of performing an initial liter-
ature review and becoming familiarized with a problem was efficiently tackled, making it much
easier for attendees to work on variety of problems.

What were the advantages and disadvantages of having so many people involved? Advan-
tages included the wide range of backgrounds and interests among the attendees. It’s also much
less easy to get stuck on a problem when there are four different pairs of eyes looking at it. No
notable disadvantages.

How did the presence of visiting faculty enhance the program, and what was your interaction
with them? The visiting faculty were invaluable in terms of their ability to (i) provide direction
and suggestions with how to approach problems, (ii) draw on their familiarity with a wide range
of topics and previous work, and (iii) provide in-depth explanations and mini-lectures on an
as-needed basis.

Did the program provide adequate support (financial, intellectual, social) to make your ex-
perience productive? Yes, my stipend was adequate to cover my cost of living for the length of
my stay. Intellectual and social stimulation were never issues. Once-a-week social events were
perfect in their frequency.

You may briefly mention problems you worked on and results obtained. At various points
throughout the program I was involved with work on Vizing’s Conjecture, open problems related
to rainbow spanning trees, the Erdos-Faber-Lovasz conjecture, a conjecture on harmonious col-
orings, and open problems related to the ”honest-men and liars” problem. A handful of results
were obtained on the honest-men and liars problem and a paper is likely to result. I am also
involved in ongoing work on the Erdos-Faber-Lovasz conjecture and a conjecture on harmonious
colorings.

Jennifer Deimunsch – Three-Week Student Visitor (U Colorado Denver)

What were the most and least successful aspects of REGS? The first week was a bit over-
whelming with the sheer number of problems being presented, however, I was unable to attend
the full duration of the program. I think the first week of problems every day would have been
less overwhelming if I knew I wasn’t leaving just a few weeks later.

How did you benefit from the program? I not only gained many new friends and collabora-
tors, but I also learned quite a bit regarding the various problems that I considered. I was part
of a few results, which was also helpful.

What were the advantages and disadvantages of having so many people involved? It was
great to meet so many other graph theorists and collaborators, however, some problems had
so many people working on them that it seemed difficult to be fully involved in the research
without completely solving the problem without the others. So at times, it felt like too many
people were working on a single problem.

How did the presence of visiting faculty enhance the program, and what was your interaction
with them? The visiting faculty were great! I only attended to REGS for the first 3 weeks, but
was able to interact with some of the visiting faculty, which was extremely beneficial. I very
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much enjoyed working with them research-wise, as well as getting to know them at dinners and
other social events.

Did the program provide adequate support (financial, intellectual, social) to make your ex-
perience productive? I received plenty of support for my time attending REGS. I loved where
I temporarily lived, and enjoyed all of the various problems provided to work on. I also was
very pleased with the social events during the time. It was nice to balance work and research
with the opportunity to meet and interact with others in a purely social setting, such as din-
ner/lunch outings and Friday evening social events. I also enjoyed playing various sports with
others through the week. These provided a break from work, and caused the research to be
more organic, friendly, and collaborative.

Catherine Erbes – Three-Week Student Visitor (U Colorado Denver)

I had a great experience and learned quite a lot.

I am very grateful to have been given the opportunity to come to REGS, even though I was
only able to come for three weeks. Working with graduate students from other schools was very
exciting for me; coming from a small school with only a handful of graduate students in graph
theory, it was great to be exposed to a greater variety of problems and research styles. The
immersive nature of the program was one of my favorite things- I have rarely have the chance
to focus all my energy on doing research instead of also trying to teach, take classes, etc.

The faculty mentors were all great to work with; Professor Stephen Hartke in particular
provided us with excellent guidance on the hypergraphic degree sequences problem. This is the
problem that I spent most of my time working on, and the one that we got the most results for.
I intend to keep in touch with this group so that we can continue to work on the problem. The
only visitors (aside from students) that I got to meet were those from Japan; I did not get the
chance to work with them on any math, but I did get to socialize with them since they were
staying in the same building as we were.

The biggest frustration for me was that, as a person away from home, I had a lot of free
time to work on problems on Tuesdays and Thursdays but many of the local students seemed to
view these days as time to run errands or take care of non-math things. This made it difficult
for us to get together to work on anything, which was a disappointment since I was only there
for a short time, and feel that valuable collaboration time was lost.

Ultimately, being at REGS gave me opportunities I would not have otherwise had: I got to
work with new people and make contacts I hope to maintain in the future; one of my research
groups obtained some new results that we may be able to cultivate; and I saw many new open
problems. Even though I did not get to work on all of the problems I was interested in, I can
always refer to the website if I want to revisit any of them. This, and getting to meet so many
new people, are the main far-reaching benefits of the program.

Timothy Morris – Visiting Student (U Colorado Denver)

I have had little experience with similar structured research programs and as such can
only compare to unstructured times. The structure of problem sessions and work sessions was
extremely valuable for me, as it allowed me to both see other problems and work effectively on
the problems I found most fascinating. This structure also allowed small groups of people who
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were really interested in particular problems to work together. In my case, this meant a great
deal of quick work, as the small group I was in was able to quickly develop a dynamic that
allowed us to make real progress. This small group time was the most successful aspect of the
program for me.

The least successful aspect for me was that we continued to see new problems long after
that was valuable for me. As I was there for only three weeks, by about the middle of the second
week, it would have been nice to be able to just drill deeper into what I was already working on.
On the other hand, I probably would not feel this way if I had been there the entire summer.

I personally benefited from the program not only by meeting collaborators and seeing prob-
lems, but also by seeing that I ”fit in” with graduate students from other universities. I suspect
many graduate students, like myself, wonder how they stack up against students who go else-
where, and this gave me an opportunity to see and feel like I actually belong in the community
of graduate students.

To improve the program, I would like to see problem sessions become optional after a couple
of weeks so that groups who are making progress may concentrate on their work. For me, this
would have meant that I could have had more accomplished before I left when it is significantly
easier than working through skype.

The advantages of having so many people there were that it was easy to find people who
were truly interested in the same things I was. Thus it was very easy to develop small groups
that would work well together. The visiting faculty, honestly, had little effect on my research
with the exception of Kenta Ozeki and Mike Ferrara, this is because most of the visiting faculty
were not involved in my area of research, but those who were, were extremely helpful.

The support was fabulous. Especially in the way the local students invited the visiting
students into their social lives from the start which made it much easier to relax and not burn
out. This down-time I think is as important for my productivity as the actual work.


