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Exercise 1. Draw the projective curves defined below in the 3 standard affine charts. Also
draw the tangents in intersection points with the coordinate axes.

(a) 22 — 1y — 22 =0

(b) yz? — 23 =0

Exercise 2. (a) Let Cy,Cy C P?*(C) be two smooth conics, that is, smooth plane curves
of degree 2. Prove that they are projectively equivalent, which means that there is
an automorphism A € PGL(3, C) such that A(C}) = Cb.

(b) How many classes of smooth projective conics exist in A%(R) respectively P?(R) up
to linear automorphism?

Exercise 3. Let pg,...,pn,Pnr1 € P be a collection of n + 2 points such that no subset

of n points lies on a hyperplane. Prove that there exists a unique automorphism A €
PGL(n + 1,k) such that

Apo=1:0:---:0],...,Ap, =[0:---:0:1] and Appqy =[1:---: 1]
We frequently refer to the points [1:0:---:0],...,[0:---:0: 1] as the coordinate points
and to [1:---: 1] as the scaling point.

Exercise 4. Let pi,ps,p3 € R? be three non colinear points. Prove that there exists a
unique circle passing through them.

Hint: Establish that the set of circles in an affine chart is a 3-dimensional linear system
L C P(R[z,y]<2). The base points of this system are called the circle points. Where are
they?



