BIOS 426/826
HW8: Graph Theory
Due on November 19th 11:59PM

Name: 
We will use “igraph” package in R to calculate some important values for a given graph. You may get useful information of all functions in the “igraph” package at http://igraph.sourceforge.net/doc/R/00Index.html . The graph is saved as a list of edges in a file named “graph.list”, which is a plain text file and you may open it with any text edit program. 
First, please manually plot the graph described by the edges listed in the file of  “graph.list”.  (If your computer uses MS Windows OS, please use the file of “graph_windows.list”. ) Please use MS Powerpoint (or other similar tools) to manually plot this graph.

Second, let’s learn how to use igraph in R. Please use the following commands and see the results. If a command is not complete, please fill it with the correct information and make it work.

(1) Include igraph package.
> library(igraph)

(2) Read edge list to create a graph. Please fill the file name with full directory in the command before using it. What does the option of “directed=FALSE” work for?
> myG=read.graph("???", format="edgelist", directed=FALSE)

(3) Plot the graph. Please compare this figure with your manually plotted network.
> plot.igraph(myG)

(4) Calculate the degrees. What is the degree of node “4”? If you want to get the degree of one node, such as “4”, by this command, how do you use this “degree” function?
> degree(myG)

(5) Calculate graph connection density.
> graph.density(myG)

(6) Calculate shortest path with Dijkstra Algorithm. What is the length of shortest path between nodes “1” and “5”?
> shortest.paths(myG, algorithm="dijkstra")

(7) Calculate the diameter of the graph. 
> diameter(myG, directed=FALSE)

(8) Calculate betweeness. Which node has the largest betweeness? What does it mean?
> betweenness(myG, directed = FALSE)

(9) How many cliques (order>=3) are there in your graph.  You need to finish the following command, and let it output the cliques whose order >= 3.
      > cliques(myG, ???)

(10) Find the minimum spanning tree. Can you plot this tree?
      > myT=minimum.spanning.tree(myG)

To submit your answers to this homework assignment, please show graphs you made, answer questions, show me R commands and your output of R commands with screen snapshots. 
