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1, Let G be the dihedral group of some regular polygon P in R%and m € N* be the number of

elements in G.
(a)Compute the number of sides of P.
(b)Compute the interior angle of P.

o s

(a)Give two isometries of R? sending z; to z,.

2, Let

(b)Is there an isometry sending z; to z, and z, to x; at the same time?

(c)Compute the orthogonal projection of x, to the line L(z,,z,) passing through z; and z,.

3, Consider the map
fA{L2,---,8 —-{1,2,---,8}
defined by

z |1)2|3[4(5|6]7]8
fx)|2]3|4]|1|8]6|5|7]

Let G be the group generated by f. Consider the G-action on {1,2,--- ,8}.
(a)Compute the number of G-orbits in {1,2,--- ,8}.
(b)How many elements of {1,2,---,8} in each G-orbit?
(c)Compute Stab(4).

4, Let f and g be two affine transformations of R?. We would like to use the following method to
see if f =g¢:

(1)Choose finitely many points z,,--- ,z; € R3.

(2)Check if f(z,) = g(a,), f(23) = g(25),---and f(z)) = g(zy,). If yes, then f = g; if no, then f # g.



In order to make this method work, at least how many points do we need? What is the minimal

possible value of k7

5, Consider the group AffR3 and its action on lines in R3.
(a)Compute Stab(L(0,e;)).
(b)Compute Stab(L(0,e;)) N Stab(L(0, e,)).

6, Consider lines in R? passing the origin. Take the affine chart

1
A:{ ]R}
T2

and call the corresponding x5 of a line passing the origin its affine coordinate.
Denote by L, Lo, L3, Ly the lines with coordinates 1,2, 3,4 respectively, and L/, L}, L, L/, the lines

with coordinates —1, —3, —2, —4 respectively.

(a)Is there a projective transformation sending (Ly, Lo, L3, Ly) to (L7, L}, L, L})? If yes, how many
such projective transformations are there?

(b)Is there a projective transformation sending { Ly, Lo, L3, L4} to {L}, L}, L, L), }? If yes, how many
such projective transformations are there?
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7, Pascal’s theorem: consider the following hexagon inscribed in a circle. Denote by a,--- , f its

vertices, and let

p = L(a,b) N L(d,e),
q=L(b,c)N Le, f),
r=L(c,d)NL(f,a).

Pascal’s theorem tells us that p, ¢, r are collinear.

(a)Mark the vertices a,--- , f and the intersections p, ¢, in the picture.

(b)Draw a new picture to show the dual theorem to Pascal’s theorem. What does the dual theorem
tell us about?
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