Exercise0 Show that the set of all dilation-translations v = Av + b with A # 0 of
an affine plane form a group under composition.

Exercisel Let Djv= 2 (’U = (i)) + (1) be a dilation in R2. Find another
dilation Dyv = A(v—p) + p such that (Dy o Dy)v =v+ (é) :



Exercise 2 In this exercise, we will study the affine plane F?, where F is the field
F={(a,b):a,belFs} with (a,b) + (a’d’) = (a+a’,b+ V") and (a,d) - (a’,b") =
(aa” — bb’,ab” + a’b). Note that this field has 9 elements.

How many point are in F??

How many lines are in F2?

How many lines are in 2 that pass through the origin (0,0)?
How many points lie on each line?

R N



Exercise 3 Consider the triangle with vertices p; = (1,2), p, = (2,3), and p; = (4,1)
in the affine plane [Fg over the field F; with 5 elements. The side p;p; is being
divided by the points ¢;; in the proportions 715 = 1, 753 = 2, and 73, = 3. Are
the three lines p;t93, Pots;, and pst;o concurrent? If yes, determine their common
intersection.
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