
August 8, 2006 Math 035 Assignment #9 Solutions

Chapter 7, pg. 134-135, #1-4, 7

1. Does the salesman have a route in this system? Does the inspector?
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Solution: Both the salesman and the inspector have routes; label the towns as shown,
then the salesman can use the route A, B, C, D, E, and the inspector can use the
slightly longer route B, A, C, B, E, C, D, A, D, E.

2. Does the salesman have a route in this system? Does the inspector?
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Solution: The salesman has a route; for example, he can go F, A, B, C, G, L, K, J,
H, I, E, D. The inspector, on the other hand, has no route, since eight towns (A, C,
D, E, H, I, J, and L) have odd degree (in this case, they all have degree three); our
theorem tells us that he has no route if more than two towns have odd degree. So the
inspector has no route here.

3. Can a person find a path in this house that will take him through each door exactly
once?
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Solution: In the house shown, a person can walk through each door exactly once by
starting in the lower left hand room, going up a room, then going right two rooms,
down into the lower right hand room, and finally back up into the top centre room.
The floor plan corresponds to the highway system drawn above, and the given path
becomes a route from D to A to B to C to E to B.



4. Can a person find a path in this house that will take her through each door exactly
once?
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Solution: In this house, there is no path that will take a person through each door
exactly once; if we draw the floor plan as a highway system, we get the picture shown,
in which A, C, D, and G all have odd degree. This means that the inspector has no
route.

7. Using the technique provided by the proof of Theorem 4, find a route for the
inspector of this system:
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Solution: Using the labeling shown, G and J have odd degree, and all the other towns
have even degree. The inspector must start his trip at G or J; one option (there are
many different routes we could find) would be for the inspector to start with the route
labeled G, C, D, H, L, P, O, N, M, I, E, A, B, C, H, G, F, J, G, K, J, N, I, J, at which
point he is stuck, because he’s used all the roads into J. His first side trip would then
start and end at L; one possibility is L, O, K, L. He needs a second side trip at E, so
we add in E, B, F, E, and the final route for the inspector is

G, C, D, H, L, O, K, L, P, O, N, M, I, E, B, F, E, A, B, C, H, G, F, J, G, K, J, N, I, J

There are, of course, many different routes even for this labeling, and we could have
labeled the towns differently as well.


