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Abstract

Background Group theory, which is called the theory of symmetry, may be
useful in the understanding, classification, and generation of patterns since
symmetry is one of the important factors of pattern design. In this article, we
propose and solve the following research questions.

- What kinds of symmetries are in patterns?

- What are the seven types of frieze patterns?

- What are the examples of the Korean traditional frieze pattern for each type?

- How can we generate new patterns from the given motif by applying symmetry?

Methods To answer the first and the second questions, we study some
facts in group theory which are related with pattern understanding. For the third
question, we search for and classify the traditional patterns for each type from the
relics of South Korea and North Korea. To answer the last question, we produce
various patterns from the given motif through symmetry.

Results Translation, rotation, reflection, and glide reflection are the types of
symmetry found in patterns. There are seven types of frieze patterns. We present
the Korean(South and North) traditional frieze patterns for each type. We also
show how to generate new patterns by applying translation, rotation, reflection, or
glide reflection.

Conclusion A mathematical approach to patterns is logical, systematic
and objective. By presenting patterns for all types of friezes, we can claim
the objectivity of a variety of Korean traditional patterns. We also assert that
mathematical classification makes it possible for computers to create various
patterns.
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Figure 1 Frieze and fundamental domain
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Figure 5 Reflection by ¥ — axis
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Table 1 Notations for frieze types
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