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Chapter 18:

Problems: Symmetries of Borders

This file contains a selection of problems related to Chapter 18.  These may be used when making up exams.

Border Types

· Using the code table below, identify the symmetry type of these borders.
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Code Table for Border Patterns

	First
	Second

	m    crossline symmetry
	m   centerline symmetry

	1     no crossline symmetry
	g    glide reflection symmetry

	
	2    half-turn symmetry

	
	1    no additional symmetry


· Carla was confused.  She could see that the border given below had half-turn symmetry (around any of the dots.)  However, when she put type m2 on the exam, the teacher market it wrong.
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(a)
What is the correct border type for this border?

(b)
Explain to Carla how to make sense of this (including why m2 is wrong).


Your Explanation:

· A border of type mg is given below.  Which of the four types of symmetries (translation, reflection, rotation, glide reflection) does this border have?

List all that apply.

[image: image7.wmf]
· Jane is confused about classifying the border pattern below.  She can see that the border has half-turn symmetry since it can be rotated about the center of the “cross” or “plus sign” shape.  Because of this symmetry, she thinks that it is of type m2.  

But m2 is not the correct type.
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(a)
What is the correct type for this border?

(b)
Give an explanation for Jane about how to do these kinds of borders.


Your Explanation:

· In your own words and in terns of using tracing paper, describe how to tell the difference between a border of type 12 and of type 1g.

· Complete the following border so that it is type mg:
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Generating Rectangles

· Three generating rectangles are given below.  Imagine that each is repeated many times on each side, left and right, so that three different borders are generated.  By each of the generating rectangles, indicate what type of border will be generated.  The border code table is given below for your information.
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Code Table for Border Patterns

	First
	Second

	m    crossline symmetry
	m   centerline symmetry

	1     no crossline symmetry
	g    glide reflection symmetry

	
	2    half-turn symmetry

	
	1    no additional symmetry
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· A rectangle is given below which can be used to generate a border by repeating the rectangle both left and right.  Draw a figure in this rectangle so that the resulting border would be of type 1m. 

Clearly describe the type of design which must be put in the rectangle so that the generated border is of type 1m.

Your Description:
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· In each of the two boxes below, draw an example of a figure which, when repeated both left and right, would give a border of type mm.
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True or Not?
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·               For the following statements 

· If true, simply write true, or

· If false, write false and draw an example showing the statement is false.

· Borders of type m1 have half-turn symmetry.

· If a border has symmetry mm, then it has glide reflection symmetry.

· If a border has symmetry mm, then it has rotational symmetry.

· Parallelograms have half-turn symmetry.

· Borders always have translational symmetry.

· For any border, the centerline is a line of reflection.

Possible?
· For each of the following statements, decide if it is possible or not. 

· If it is possible, write POSSIBLE and draw a picture.

· If it is not possible, write NOT and give a reason.

[image: image28.wmf]A border of type mm which does not have half-turn symmetry.
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