Laser-cutting: for which of these pictures is it possible to
trace the entire shape with a single, non-back-tracking line?

Vocabulary

Graph

Degree of a Vertex
Eulerian Path
Eulerian Cycle
Hamiltonian Path
Hamiltonian Cycle
Planar Graph

Dual Graph

Euler’s Formula
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Extra Challenges

1. Construct a graph with each of the following properties or if such a
graph cannot be constructed, explain why:

Hamiltonian | Hamiltonian | Eulerian Eulerian
Path Cycle Path Cycle

A —K- - —K- ¥
B —-¥-- —¥-- —-¥-- no
C —¥- no —¥- ¥
(] —¥-- no —-¥-- no
E —X— —A— no no
F no no —X— —A—
] —¥-- no —¥-- no
H —*— nao no no
1 no no —X— no
] na nao no no

2. Construct a graph on 8 vertices with as many edges as possible,
but such that the graph does not have a Hamiltonian path.

3. Is it possible to tour the city of Konigsberg crossing over each of
Konigsberg’s 7 bridges exactly once? If so, how; if not, why not?

i s 2 RN | ;E ﬂ.'uqfrm
gy ﬂ.ﬂ ﬂrﬂ-ﬂ Aqmm-;-h

"“iﬁ%-i"'i""l

q}‘la"' .-r':r'
hj’}-n."\-\. I"I'{ g 5
4:_ =
1




ible to
n-back-tracking line?

POSS

g: for which of these pictures is it

race the entire

/
N
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Finding Eulerian Path
Laser-cutting: for which of t
eeeeeeeeeeeeeeeeeeee ith a single, non-back-tracking line?
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Additional Copies:
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Finding Hamiltonian Paths
Which of these graphs has a Hamiltonian path and/or cycle?
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