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Exercise Sheet 2

Exercise 1: Three parallel lines. (4 pts)
Let A,B,A′, B′ be four points in the plane such that the lines (AA′) and (BB′) are
parallel. Let C̃ := (AB) ∩ (A′B′) and Ã, B̃ be two points on a line through C̃. Let
C := (ÃB) ∩ (AB̃), C ′ := (ÃB′) ∩ (A′B̃). Show that the line (CC ′) is parallel to
(AA′).

Exercise 2: An incidence theorem. (4 pts)
Let P1, P2, P3, P4, P5, P6 be distinct points in the projective plane RP2. Suppose that
the three lines P1P2, P4P5, P3P6, as well as the three lines P2P3, P5P6, P4P1 intersect
in one point. Show that the lines P3P4, P6P1, P5P2 also intersect in one point.
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Exercise 3: Planar Desargues dualized in RP3. (4 pts)
Consider the following formulation of the Desargues Theorem as a theorem in RP3:

Given two triangles ∆ABC and ∆A′B′C ′ which lie in the same plane. If
joining lines of corresponding vertices meet in a point, then the interesecti-
ons of corresponding sides lie on a line.”

Dualize this theorem in RP3 (not in RP2!). Use the letters α, β, γ to represent the dual
elements to A,B,C, respectively. Sketch the resulting configuration.
Example: A triangular configuration in RP3 can be precisely described as: “three di-
stinct points lying in a plane, along with their three joining lines.” The dual of this in
RP3 (called a trihedron) is: “three planes passing through a point, along with their three
lines of intersection.”

	



Exercise 4: Three-dimensional version of Desargues. (4 pts)
Consider two tetrahedra in RP3 with vertices P1, P2, P3, P4 and Q1, Q2, Q3, Q4, re-
spectively, that are in perspective with respect to a point S (i.e. the lines (PiQi), i =
1, . . . , 4 all go through the point S). Show that the lines of intersection li := (PjPkPl)∩
(QjQkQl) (i, j, k, l = 1, . . . , 4 distinct) of corresponding faces of the tetrahedra lie in a
plane. State a suitable assumption of genericity for the vertices of the tetrahedra.
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