INTRODUCTION TO NETWORKS:

CELL PHONE SIMULATION

Name: __________________________

Background
A Network is defined as a system of distinct members that are associated or related through the particular relationships that connect them.  The members of a network are referred to as nodes and are most commonly represented by circles, while the relationships between members are referred to as edges and are represented by the arrows that connect them.  Depending on the relationship being represented between the members in the network the edges may be diagrams with arrow at one or both ends.
The food web below is a network:
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Questions
1. Add a key to the network above that includes the node and edge descriptions

2. If the population of seaweed increases, what would be the likely change in the limpet population?  Why?
3. If the population of limpets increases, what would be the likely change in the crab population?  Why?

4. If the population of crab increases, what would be the likely change in the mussel population?  Why?

5. Based on your answers to the previous questions, please describe how a massive die out of the seaweed population could change the mussel population (even though they are not directly linked).  Explain changes.
Activity Questions

1. The circles in your network are called nodes.  How many nodes are in your network?

2. The lines connecting the circles are called edges.  How many edges (both incoming and outgoing – counted separately) are connected to 6E?

3. This network of nodes and edges shows us how information may be passed around the classroom.  With this in mind, if 1C hears an interesting rumor, and this rumor gets passed around via cell phones, will everyone hear about it?  Explain in some detail.

4. If 4B is removed from the network, will it affect who in the class hears the rumor from 1C?  If so, who will it affect?
5. If 4D is removed from the network, will it affect who in the class hears the rumor from 1C?  If so, who will it affect?

6. If the teacher wanted to confiscate a student phone (other than 1C’s) in order to stop this rumor from spreading throughout the class, whose phone would be the best to take?

7. List 3 different possible routes for a message to get from 2C to 7B. 

Homework Questions

1. Create one challenge questions involving this cell phone network (make it as tough as you’d like).  You will present this question tomorrow for another group to solve.  Be sure to use number/letter labels in the question you create.
2. For each of the following prompts diagram a network with the number of nodes given and only one edge between each node.  Then for each diagram determine the total number of edges in the diagram.












Total Edges


Two nodes









____

Three nodes









____

Four nodes









____

Five nodes









____

Six nodes










____
3. Use your internet skills to determine how many different functional proteins are found within a common cell?  

4. Assuming that each protein is a node and that they can each interact through a single edge, can you easily determine how many total edges are contained within such a network?  What modern technology would aid in making such calculations?
Part II

Your teacher just decided to give a pop quiz in biology tomorrow.  Student 5C heard her mention this in the hall today after school.  Answer the following questions assuming that 5C passes the message on to everyone in his/her phonebook then everyone who hears the message passes it on to everyone in their phone book, etc...  (you can use the “phone tree” function for this).
1. Will the whole class know about the quiz by tomorrow?  (hint: leave the “statistics” window open to answer the next 3 questions)

2. Which person(s) will receive the most phone calls about the quiz?  How many calls does this person receive?

3. Which person(s) will make the most phone calls about the quiz?  How many calls does this person make?

4. Which person(s) will make the fewest phone calls about the quiz?  How many calls does this person make?

5. If one phone call takes 30 seconds to make, how long will it take for the first message to get from 5C to 2A?  (show your work)

6. If student 4D’s phone runs out of batteries and he/she can’t make or receive any calls, how many students will find out about the pop quiz? 

7. If student 3E is grounded and can’t use his/her phone, how many students will find out about the pop quiz? 

Part III – Using Phone Attributes

1. Sprint PCS’s cell phone towers are struck down by a meteorite.  Will this change who can call who?   Are any groups now isolated from each other?  (give examples: can group 6 contact group 1?)  

2. Sprint PCS rebuilds its cell phone towers, but one week later AT&T Wireless is bought out and all of its customers temporarily lose their service.  Which outage has a bigger impact on our overall cell phone network: Sprint or AT&T Wireless?  Explain.

3. Not all of the phones in our classroom network have analog roam capabilities.  If our class goes on a field trip to rural Montana, where only the phones with roaming capability will work, will this change who can call who in our network?  Explain.
4. List the students to whom 5C will be able to pass a message.
5. Will students in group 7 be able to pass a message to students in group 2?

6. Will students in group 7 be able to pass a message to students in group 5?

7. On this field trip, student 3E takes a picture of a cool rock formation and sends it to everyone he/she can (and they, in turn, send it to everyone they can).  How many students will receive the picture?  Realize that not all phones can take/send/receive photos.
8. Student 2D receives a funny email and forwards it to everyone in his/her phone book (and they, in turn, forward it to everyone in their phone books).  Which students will receive the email forward?  Realize that not all of the phones have email capabilities.









