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Exercise 8.1 (131+[2] points)
Use the Szemerédi-Trotter theorem to show that »n points in the plane determine at most

(a) O(n"/3) triangles of unit area,

(b) O(n"/3) triangles with a fixed given angle .
Exercise 8.2 (121+[3] points)

(a) Using the Szemerédi-Trotter theorem, show that the maximum possible number of dis-
tinct lines such that each of them contains at least £ > 2 points of a given m-point set P
in the planes is O(m?/k3 +m/k).

(b) Prove that such lines have at most O(m?/k? + m) incidences with P.

Exercise 8.3 (14] points)

Show that an n-point set in R* may determine Q(n?) unit distances.

Exercise 8.4 (12] points)

Prove that for all m,n with n? > m and m? > n, we have

I(m,n) = Q(n*3m??).

Exercise 8.5 (13] points)
In a manner similar to the proof for point-line incidences covered in class, prove the bound
Ticire (n7 TL) = O(TL4/3),

where [circ(m, n) denotes the maximum possible number of incidences between m points and
n unit circles in the plane (be careful in handling possible multiple edges in the considered
topological graph!).



