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Choose Your Best Way

Student Worksheet:
Search the Shortest Path

¢ Graph Layout
Read the city map carefully.

1. Use a marker or pen to circle your school and home of each member in your team in
the map. Find the shortest roads between each pair of the places. (If the number of your
team is less than four, please choose some typical places instead, such as parks, libraries,
etc.)

2. Sketch the corresponding graph below.
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3. Fill in the blanks with the words “places” and “roads”.
The edges of this graph represent , While the vertexes represent

4. Read the student resource sheets. Then discuss whether your graph contains an
Eulerian Path or an Eulerian Circuit.

What about Hamiltonian Path and Hamiltonian Circuit?
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5. In graph theory, if every pair of distinct vertices is connected by a unique edge in a
graph, then the graph is called a complete graph.
Is your graph a complete graph, or does your graph contain such a complete graph?

6. Measure the distances between each pair of the places and fill in the data on the
following sheet. Please pay attention to the scale of the map. If there is no direct way
between any two places, write down “-” instead.
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7. Now, do you think you can remake the graph just using the data in this sheet? If your
answer is yes, try to do it. Then you may understand how a graph can be stored in
computers. This is one possible solution, of course there are also many other solutions.

# Search the Shortest Path

Assume that now you are at school with your friends and you forget to bring your
homework. You need to go back home to pick it up and return to school. Since all of you
are very good friends, you prefer to be together, that means you need to start from
school to everyone’s home and finally return to school.

8. Think about how to find the shortest path that covers all of the places and write down
your idea. Then try to find the shortest path.
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9. Search the path using the following two different methods and calculate the length of
the path.

First method:

Start the path from school and mark the school as visited;

The path always goes to the next place that does not be marked as visited and is the
nearest neighboring place until all the places are marked as visited;

If there is no further place available, return to the last place;

Then path end at the school.

The order of places:
Length of the path:

Second method:

Find the shortest distance between any two places and mark the places as visited;
Repeat to find another shortest distance between any two places (at least one of the
places should not be marked), until all the places are marked as visited;

Check if any two places can be connected by the paths. If not, find the shortest way to
connect them.

The order of places:
Length of the path:





