Sec. 5.2 #5-10, 19, 20
5. We use the associativity of this operation to regroup, together with the multiplication table for D3 on p. 141 to simplify. Note that the operation is not commutative, so order of elements cannot be interchanged. 
a. FR2FR = [F(R2F)]R = [R]R = R2
b. RFRFRFRF = [(RF)(RF)] [(RF)(RF)] = [1][1] = 1

c. FR5FR10 = F(R3R2)F(R3)(R3)(R3)R = F(1 R2)F(1)(1)(1)R = [F(R2F)]R = [R]R = R2
d. R-2FR2 = (R-2)FR2 = (R)FR2 = (RF)R2 = R2F

e. R2FR-3FR2 = [(R2F)(1)(F)]R2 = [R2][R2] = R4 = R

[image: image5.emf]6. Answers may vary. Here’s how you might build one from a triangle. Be sure your figure has 3-fold (120 degree) rotational symmetry and also reflection symmetry, just like the equilateral triangle.
7. The figure has 6-fold rotational symmetry, which means that a 60 degree rotation will produce a symmetric image. 
8. The cyclic group C6 consists of the elements {1, R, R2, R3, R4, R5}. The multiplication table is:

	
	1
	R
	R2
	R3
	R4
	R5

	1
	1
	R
	R2
	R3
	R4
	R5

	R
	R
	R2
	R3
	R4
	R5
	1

	R2
	R2
	R3
	R4
	R5
	1
	R

	R3
	R3
	R4
	R5
	1
	R
	R2

	R4
	R4
	R5
	1
	R
	R2
	R3

	R5
	R5
	1
	R
	R2
	R3
	R4


[image: image6.emf]9. Answers may vary. We need a figure that has 6-fold rotational symmetry but no reflection symmetry. Start with any asymmetric object, and keep rotating it around a fixed point in 60 degree increments. Here are two examples produced from the same starting point.
[image: image7.emf]
Start with:
It produces:
…or maybe:  

10. To get 8-fold symmetry, we start with an asymmetric object and rotate by 360/8 = 45 degree increments. Here are two examples from the same base shape as #9 (just rotated in 45 degree increments about a couple of different points).

[image: image1.emf][image: image2.emf] 

19. The figure on the left has three lines of reflection (through the center and each of the three radiating segments) and 3-fold rotation symmetry, so its Rosette group will be D3, the dihedral group with a 3-fold rotation. The figure on the right only has rotational symmetry, so its rosette group is the symmetric group C3. 
 [image: image3.png]SR




20. The figure on the left has two lines of reflection symmetry (vertical, horizontal) as well as two rotational symmetries (0 and 180). It represents the dihedral group D2. The figure on the right has 4-fold rotational symmetry but no reflection symmetry, so it is the symmetric group C4. 
[image: image4.png]



The multiplication elements of the dihedral group D2 are { 1, R, F, RF}.
