
MATH 437 HOMEWORK 11
DUE FRIDAY, DECEMBER 9

Homework is due at the beginning of class. No late homework will be accepted. You may
collaborate on the homework, but your final write-up must be done on your own and should reflect
your own understanding of the problem. Write the names of any students you collaborated with
on your assignment, and cite any help you get.

(All solutions must be supported with a proof, a counterexample, or a detailed computation,
as appropriate. Simple Yes/No answers are unacceptable, even if the question is phrased in those
terms. Solutions should be written in complete sentences and paragraphs.)

• Reading assignment: Chapter III.11-13.

Problem 1. Suppose that F ∈ C[x, y, z] is a homogeneous polynomial defining a curve F = 0 in
the complex projective plane P2

C.

(1) Show that if F = GH is reducible then F = 0 has at least one singular point in P2
C.

(2) Show that the previous result is false for real curves. That is, give an example of a reducible
curve in P2

R with no singularity in P2
R.

Problem 2. Show that for any d ≥ 1 the Fermat curve xd + yd = zd is irreducible.

Problem 3. Suppose F ∈ R[x, y, z] is a homogeneous polynomial of degree d defining a nonsingular
curve F = 0 in the real projective plane P2

R.

(1) Show that if d is odd, then F has a real flex point in P2
R.

(2) For each even integer d ≥ 2, give an example of a nonsingular curve in P2
R of degree d which

has no flex.

Problem 4. Work on your projects. If you decide to take the final instead, you must notify me of
this by the end of class on Friday, December 9.

1


