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Exercise Sheet - Macaulay2

Macaulay2 is a software system devoted to supporting research in algebraic geometry and com-

mutative algebra.

You can download the program from the following web site:

http://www.math.uiuc.edu/Macaulay2/

During the school we suggest you to use the following web site:

http://habanero.math.cornell.edu:3690

This site contains a nice tutorial which allows you to getting started with notation and the basic

steps.

Exercise 1. Use this exercise to take confidence with Macaulay2.

Fix a positive integer n, then construct the ideal I of n random points in P2. Successively

compute its Hilbert function and verify that deg(I) = n.

How can you change your script to get an ideal of n random points of multiplicity m ?

Exercise 2. Using Macaulay2, compute the ideal of the twisted cubic curve C in P3. Then

• show that the projection of C from the point [0, 0, 0, 1] is a smooth conic in P2.

• show that the projection of C from a generic point is a singular cubic in P2.

Exercise 3.

• Compute the ideal of the rational normal curve C4 of degree 4 and check that it is a

determinantal variety of 2-minors.

• Compute the degree and the dimension of the second secant variety σ2(C4) to C4

• Check that the polynomial x4 + y4 ∈ σ2(C4).

• Check if the polynomial x3y − 3x2y2 + 7xy3 − 5y4 ∈ σ2(C4).

Exercise 4. Compute the degree and the dimension of all the secant varieties to the rational

normal curve C8 of degree 8 in P8.

Exercise 5. Write a program in Macaulay2 which computes the dimension of the s-secant variety

to the Veronese variety νd(Pn).
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Exercise 6. Write a program in Macaulay2 which compute the dimension of the s-secant variety

to the Segre variety Pm × Pn × Pl.

Exercise 7. Write a program in Macaulay2 which computes the dimension of the s-secant variety

to the Segre-Veronese variety νd1(Pm)× νd2(Pn).

Exercise 8. Making computational experiments, compute the number of condition imposed by a

fat point of multiplicity m to a linear system of degree d in Pn.

Exercise 9. Making computational experiments, compute the number of condition imposed by a

fat line of multiplicity m to a linear system of degree d in Pn.

Exercise 10.

• Write the equation of the 5-secant variety to the Veronese variety ν4(P2), that is the

determinant of the catalecticant matrix.

• Check that the polynomial x2yz + z4 has symmetric border rank 5.

• Check that the polynomial x2z2 + xy2z has symmetric border rank 6.


