
Syzygies Jan–Apr 20231

Midterm exam2

Instructions3

1. �is is a take-home examination. You are allowed to use results proved in the following books4

and your class notes, but nothing else: [Eis95], [Eis05], [Mat80], [Mat89], [Ser00]. Please cite5

appropriately.6

2. You are not allowed to discuss among yourselves.7

3. If you know Macaulay2 or Singular, youmay use them to help with calculations, if you want to8

avoid calculations by hand. If you use these computer algbera systems, youmust include the code9

in your submission, and it must work as it is when I run it.10

4. Considerable textual match in the solution to any question (or part of a question) with the so-11

lution from another student or any source other than those mentioned above will be treated as12

plagiarism.13

5. Violation of the abovewill be treated as academicmisconduct andwill result in getting an F in the14

course.15

6. If you have questions, please ask me.16

7. Submit in class on Tuesday 2022-Mar-14.17

8. Total marks: 7518

Questions19

1. (10 points) [Eis95] Exercise 19.1520

2. (10 points) [Eis05] Section 2D Exercise 421

3. (20 points) [Eis05] Section 2D Exercise 8 (Each part is worth 5 marks.)22

4. (20 points) Read [Eis05] Section 2C. Show that the Hilbert function of 7 points in linearly general23

position in P3 is indeed the one given in that section. You can look at Exercise 9 of Section 2D for24

hints.25

5. (5 points) Explainwhere theunmixedness theorem[Mat89,Chapter 17] fails fork[[𝑢, 𝑣, 𝑥,𝑦]]/(𝑢𝑥,𝑢𝑦, 𝑣𝑥, 𝑣𝑦).26

6. (10 points) Let 𝑆 = k[𝑥1, . . . , 𝑥𝑛], with deg𝑥𝑖 = 1 for each 𝑖. Let𝑀 be a finitely generated graded27

𝑆-module. Show that reg𝑀 = max{ 𝑗 − 𝑖 | 𝛽𝑖, 𝑗 ≠ 0, ht Ann𝑀 ≤ 𝑖 ≤ pd𝑀}. Hint: Consider28

Hom𝑆 (𝐹•, 𝑆) for a minimal free resolution 𝐹• of𝑀.29
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