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[39 points, + 1 for writing your name]
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1. Consider the transformation matrix T = 27 2n |- @nd point z (shown on the axes below)
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a) Draw the image of Tz on the same axes, and describe the effect of matrix T (be specific) [3 pts]
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b) What is the period of T? [1] z

c) Tisthe generator of the group G. Name a groupﬂtri:s isomorphic to group G. [2]
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2. Consider the transformation matrix R = [ . ,zr z,r], and point w (shown on the axis below).
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a) Draw the image of Rw on the same axes, and describe the effect of matrix T (be specific) [3]
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b) What is the period of R? [1] gL
¢) Risthe generator of the group H. Name a group that is isomorphic to group H. [2]
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3. Matrix T (from problem 1) and Matrix R (from problem 2), taken together, generate group J. [3]
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Group J has ,L\ elements, and is isomorphic to f{jﬁ/{/t?(;*iaf‘ s Vadhind 5’{ 1} o,
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4. Matrix R is from problem 2, and Matrix S is a reflection across the x-axis. What is the effect of Matrix SR? As always

be specific. [3]
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5. Cons.lder the following transformation matrices in 3-D:

- 00 1 3.0 0 : \)
A= o 1 0 B=|0 1 o] c=[o 1 o] b2 e (LM
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a) How many elements are in the group generated by... [2 each] ; ]
A alone? B alone? A and B together?
4 0 <
b) Describe the effect of matrlx C. Would C gener a group? Justify your answer. [3] ;
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6. Below are examples of a unit square preimage (A and B) being transformed mto an |mage (A‘ and B’ ) af‘ter being
transformed 2 times in succession. For each picture, write the 2 matrices (in the correct order) that, when multiplied

together, accomplish the depicted transformation. [3 pts each]
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