10th homework
Due date: 5/26

Exercise 1. Let aq,...,a,, 01,...,8, € C be 2n complex numbers.
Let . .
f@) =T -0 o) =[[-8)
i=1 j=1

be two polynomials of degree n. Let Ry, be the resultant of f and g.

Show that I
det Ry =+ [ [ [J(cs — 8).

i=1 j=1
Exercise 2. Let f(X) and ¢g(X) be polynomials in C[z| with n =
deg f = degg. Let r(z) be the remainder of the division of f(x) by
g(x). Prove that

det Ry, = (—1)"det Ry,

Here Ry 4, Ry, € Moy (C).

Exercise 3. Let A € M,,(C) and B € M,,(C). Let f(z) = cha(z) and
g(x) = chp(x) be the characteristic polynomials of A and B respec-
tively. Consider the linear transformation 7' : M,,«,(C) — M, x,(C)
defined by T'(X) := AX — X B. Show that

det Ry, = £detT.

The following exercises are the applications of Jacobi-Darboux The-
orem discussed in the classroom:

Exercise 4. Let f(x) = 2° + bz + ¢ € C[z]. Show that f(x) has no
multiple roots if and only if 4b% + 27¢% # 0.

Exercise 5. Find the number of (z,y) € C? such that
z—y+22+1=0, 22y +y—1=0.



