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If you are interested in organizing a workshop for EYH 2013, please fill out the form below and 
submit it to eyh.workshops@gmail.com by November 1, 2012. If you have any questions please 
contact Alex or Julia at the above email address. Please submit all applications in PDF form with 
the workshop name as the filename. 
 
Title: Edges Of Glory 
 
Author(s) For each author please list: Name, e-mail, cell phone numbers (for at 
least two leaders for emergency purposes), rank [undergrad class year, graduate 
student years here, etc.], detail any prior EYH involvement/experience working 
with middle schoolers 
 

1. Tia Sondjaja, ms999@cornell.edu, 909-525-0548, 5th year Ph.D. student in ORIE. 
-Prior EYH involvement: Buddy (2009, 2010) 
-I was involved in a similar program for high school girls, in which I assisted with a workshop 
that introduces the idea of mathematical proof via a problem in graph theory. 
-I was a TA at a summer math program for 5th and 6th graders (Johns Hopkins’s CTY program), 
in which I was responsible for creating and leading hour-long enrichment activities to 
complement the main program.  Some of these activities involved fun math puzzles, introduction 
to graph theory and applications, binary numbers, mathematical proofs, etc. 
 

2. Xiaoting Zhao, xz337@cornell.edu, 646-280-6714, 3rd year Ph.D. student in ORIE 
 

3. Alice Paul, ajp336@cornell.edu, 1st year Ph.D. student in ORIE 
 

4. Kenneth Chong, kcc66@cornell.edu, 3rd year Ph.D. student in ORIE 
 

5. Jessica Chu, yc499@cornell.edu, 4th year undergraduate student in ORIE 
 
 
Workshop Status: Please select one that best describes your workshop: 
  
 Completely new workshop with new workshop leaders! 

 
General Subject Area (e.g. Chemistry):  Applied math/operations research 
 
Topic (e.g. Polymers): Optimization 
 
Approx. Desired Group Size:  around 15 
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Please note if your workshop has any particular limitations for min/max number of 
students: no particular limitation, but more than 20 might be a bit more challenging to handle 
 
 
 
1. What is the main goal of your workshop?  In 2-3 sentences describe what the 

participants should know, be able to do, etc., after attending. 
 
The goal of the workshop is to introduce the students to areas of math that they might not see in 
standard school curriculum and the breadth of its applications in real life.  In particular, they will 
learn about the cake-cutting problem, the shortest path problem, the travelling salesman problem, 
where these problems come up in real life, and how we can go about solving them.  In addition to 
exposure to the topic, they will be involved in hands-on activities in which they are encouraged to be 
creative and to hone their problem-solving skills. 
 

2. Description of workshop for our brochure. Please keep these short, concise, and 
engaging. These are what the girls will use to choose their preferences! For 
examples, see last year’s descriptions: 
http://www.ccmr.cornell.edu/education/eyh/Student_Workshops.php 
 
Mathematics shows up everywhere in our lives.  In this workshop, we will be unraveling the mystery 
of how mathematics can help us carry out tasks in an optimal way.  For example, if you are given a 
piece of delicious, chocolate cake to share with your friend, what will be the best way to divide it?  
How if you have to split a chore fairly with your sibling?  How can we figure out the quickest way to 
go from our house to school?  You will learn how these problems can be approached and solved using 
math.  (And if you think math only involves numbers, you’ll find that we will also be having fun with 
cakes, colors, and pictures!) 

 
3. Please provide us with a bulleted summary of your planned activities during the 

workshop and the learning objectives for each one. We would like to use these 
to get an idea as to what the exact content of the workshop would be, please be 
as detailed as possible. Remember, you will have an entire hour. 

 
1. Fair Division/The Cake-cutting problem ( < 20 minutes) 

• Describe what the problem is: suppose you have a cake that you would like to 
share with your friend.  How would you go about doing it “fairly”? 
• As a large group, brainstorm about what “fair” could mean 
• In pairs, discuss how to divide a small cake/a large cookie fairly (using actual 

cupcakes/cookies) 
• Get together as a large group to share and discuss the solutions and approaches 

that they explored. 

http://www.ccmr.cornell.edu/education/eyh/Student_Workshops.php
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aders) will finish by highlighting what we have done today 

• Present one classical solution: One person cut the cake into two pieces in a way 
that they decide, the second person get the first chance at choosing which piece she 
wants (the first person gets what remain).  [The first person is then incentivized to cut 
the cake into two pieces of “equal” value.] 
• Ask the students to contribute in discussion about what they think about this 

solution and how this solution compares to theirs. 
• Ask the student to divide another cupcake/cookie with their partner using the 

method above. 
• Learning objective: This exercise encourages them to think about modeling a 

problem and representing a notion (of fairness) mathematically, and how the classical 
solution above encourages a fair behaviour. 

2. The shortest path problem ( <  20 minutes) 
• Motivate the problem by finding the “best” route between two locations (e.g., 

Kennedy Hall and Rhodes Hall) using google maps.   
• Note that there are various ways we can define “best”.  Ask the students to 

brainstorm ideas of what “best” could mean.  (E.g. one of these is the route that gives 
the “shortest path” between the two locations.  Another would be the “shortest-time 
path” between the two locations.  Or, the most scenic route.) 
• Introduce what graphs are (a collection of dots that can be connected by lines) 
• Model the routing problem on a map as a graph problem, representing locations 

by dots, roads between locations by lines, and distance between locations by numbers 
on the lines.   State that this problem is commonly called the “shortest path problem” 
• Divide students into groups of 2 or 3.  (Workshop leaders will go around and 

help or give feedback to each group to help them move along as needed, and to 
encourage participation, discussion, and collaboration within the group) 
• Give each group two shortest path problems (Problem 1 and Problem 2) and let 

them try to solve them by hand.  Problem 1 will be easy and straightforward, whereas 
Problem 2 will be a bit harder to do by hand.  In this hands-on activity, they will be 
using colored pencils and paper.  (10 minutes) 
• Get together as a large group to discuss the solutions or approaches that they 

explored. (5 minutes) 
• Learning objective: This exercise should highlight (1) that the problem is 

nontrivial and (2) that it might be helpful to have an organized method for solving the 
problem. 

3. Introduce Dijkstra’s algorithm for solving the shortest path problem (10 minutes) 
• Explain the algorithm by doing an example using Problem 2 in front of all

groups.  Note that this method is more efficient than eyeballing the map (5 minu
• Give each group a third problem (Problem 3) in which they can use the method 

just described to find a shortest-path.  We can do this activity either using paper and 
colored pencils, or on the computers (using Java applets)  (5 minutes) 
• Learning objective: This exercise exposes them to the notion of “al

organized method for solving a problem in general, and for solving the shortest-path 
problem in particular. 

4. Conclusion (5 minutes) 
• We (workshop le
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• Show a brief clip from the TV show Numb3rs where the shortest path problem 
and Dijkstra’s algorithm comes up.  (This is a show about a mathematician who helps 
cops solve crimes.)  

5. The travelling salesman problem 
• We will only cover this part if the workshop finishes much earlier than we 

expected. 
• Describe what the travelling salesman problem is: Taylor Swift (or Justin 

Bieber?) plans to visit five cities for her concerts by bus.  However, she will only 
hold the concerts if she can visit all five cities then return to the first city within two 
weeks.  Can you help her find the shortest tour of these five cities?  (5 minutes) 
• Using the graph for Problem 1, ask them to try to find the shortest tour. (5 

minutes) 
• Point out that although this problem sounds similar to the shortest path problem, 

it is much harder to solve. 
• Learning objective: This exercise should give them a sense that some problems 

are (deceptively) much harder to solve than another problem which looks very 
similar. 
 

Total: 55 minutes [5 minutes padding in case some parts take a bit longer than we expected.]  In the 
event that we run out of time, we will shorten or scrape out part 3 (Dijkstra’s algorithm). 

 
4. What prior knowledge (if any) do you expect the girls to have to complete your 

workshop?  
 
The students are not expected to have any prior knowledge about graph theory.  They only need to 
know basic arithmetic. 
 

5. What materials do you anticipate needing to obtain to make the workshop as 
interactive and engaging as possible?  What unique resources will you take 
advantage of available at the Cornell campus?  Note: A typical budget per 
workshop is about $50 however exceptions will be made for engaging 
workshops using unique scientific supplies. 
 
Colored pencils/markers, paper (usual printer paper), whiteboard markers, fun stickers, candies.  We 
may need to use a computer lab so that they can play with some applets on the computers (but the 
same activity can also be done with pencil and paper). 
 

6.  EYH also puts on a smaller conference at the Lansing Correctional Facility the 
week before the EYH conference.  Would you be interested in presenting your 
workshop there?  There are strict guidelines for the types of supplies that can be 
brought into the facility so all workshops may not be eligible. 
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 Please consider our workshop for both the primary conference or EYH  
 Lansing.  

 
7. Every year we get a few very similar workshop applications.  In order to keep 

the widest range of offerings to the participants, we are often not able to accept 
both applications, even if they are both very strong.  In the event that we get 
another application similar to yours, would you be interested in teaming up with 
another group to provide a joint workshop? 
 
We are certainly interested, although (needless to say) we would be very excited to run our own. 
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8. Would you require the assistance of general volunteers for extra hands or any 
other reason during your workshop? 
 
No. 
 
 

9. Returning workshops only: We would like a few experienced workshop 
leaders to serve as “mentors” to the new workshop leaders.  You would discuss 
their plan with the new leaders at our leaders meeting in February and share 
your experiences to strengthen their workshop.  You could also stay in touch 
with these leaders throughout the spring and offer to attend a practice session.  
Is this something that you are interested in (will not affect selection)?   

 
 
 
 
Any other comments on the workshop preparation/experience from years past you 
would like to share with us? 
 
 
 
 
 
If you are uncertain as to what an appropriate difficulty/education level is for these 
workshops, please feel free to contact us at the e-mail address listed at the 
beginning of this application. We look forward to reading your application! 

● Alex and Julia 


