


Goals for today:

1. Describe the concept of graph coloring and why it's useful.

2. Prove that a graph with a maximum degree of  can be colored with  colors.

3. Implement a graph coloring algorithm!

k k+ 1

Can you come up with an exam schedule for these 5 courses?

(X denotes an overlap in enrollment for two courses)

CSCI 145 MATH 200 PHIL 102 BIOL 104 HIST 100

CSCI 145 X X

MATH 200 X X X

PHIL 102 X X X

BIOL 104 X X X

HIST 100 X

Try it out and then vote! A: 1 color, B: 2 colors, C: 3 colors, D: 4 colors, E: 5 colors.
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Also useful for coloring maps!

The Four Color Theorem: A planar graph can be colored with 4 colors.

A planar graph is a graph in which the vertices can be embedded in the plane such

that no edges cross (edges can be curved though).
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Exercise: complete the code in the notebook (see

"exercise" link in the row for today's class) to assign

a color to each state.
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Possible Python code for our graph coloring algorithm.

def color_graph(adj):
  nodes = list(adj.keys())
  colors = {}
  degrees = {node: len(adj[node]) for node in adj}
  nodes = sorted(nodes, key=lambda u: degrees[u], reverse=True)
 
  k = len(adj[max(adj, key=lambda u: len(adj[u]))])
  for i in range(k + 1):
    if len(colors) == len(nodes):
      print(f"Completed using {i} colors (of max = {k + 1}).")
      break
    for u in nodes:
      if u in colors:
        continue
      color_ok = True
      for v in adj[u]:
        if v in colors and colors[v] == i:
          color_ok = False
          break
      if color_ok:
        colors[u] = i
  return colors
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The result!
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