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Math 466 - Fall 2019 - METU

Final Exam

1. True or False?

(a) If an isometry of R? interchanges distinct points P and @, then it fixes the
midpoint of the line segment PQ).
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(b) An orientation preserving isometry of R? that fixes two distinct points must
be identity.
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(c) Every isometry of R?, which is not a reflection, can be written as a product of
two reflections.
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2. Let G7 and G5 be wallpaper groups and let ¢ : G; — G, be a group isomorphism.

A
(a) If t € Gy is a translation, then show that ¢(t) € G5 is a translation.
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(b) If r € Gy is a reflection, then show that ¢(r) € Gy is a reflection.



3. For each of the following, name the frieze group, determine the translation subgroup
G NT and determine the point group J = 7(G). t
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Recall the following examples: Fj or pl, “FFFFFF”. F} or pllm, “BBBBBB”.
F? or plml, “VVVVV”. F or pllg, “FEFEFL”. F, or p2, “SSSSSSS”. FY}
or p2mm, “HHHHHH”. F2 or p2mg, “VAVAV A",



4. Weset a =e; —ey, B =ey —e3, and v = e3 and B = {a, 8,7}. You are given that
W = (sq, Sg, 8) is a finite reflection group. (This constriction is referred as Bs.)

(a) Find the angels in between each pair of vectors from the basis B.
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(b) Determine the matrix representations [s,)s, [ss]s and [s,]s.
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(c) Determine the Coxeter graph of Bs.
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5. For each of the following, name the wallpaper group, choose a suitable lattice, put
a dot at each lattice point, find a fundamental region, indicate all the centers of
rotations and all the mirrors within this fundamental region.

(a) Each rectangle is of size 1 x 2.
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(b) Each polygon is regular. The triangles meet the squares at the midpoint of
their edges.
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