
EXERCISES MATH 202C - 6th Assignment1. Let er be the r-th elementary symmetri
 fun
tion, and let pr =Pni=1 xri .(a) Prove the Newton identity Pki=1(�1)k�ipiek�i = (�1)k�1kpk for all k � 1; heree0 = 1 and ei = 0 for i > n or i < 0.(b) Prove that every symmetri
 fun
tion 
an be written as a polynomial in the pi, 1 �i � n.2. Find the points in C3 on the variety de�ned by x2y � z3, 2xy � 4z � 1, z � y2 andx3 � 4zy, using Gr�obner bases.3. (a) Let f; g 2 k[x1; :::; xn℄. Show that there exist well-de�ned (up to s
alars) poly-nomials whi
h are g
d and l
m of f and g (hint: use unique fa
torization property ink[x1; :::; xn℄). Moreover, show that fg = g
d(f; g)l
m(f; g).(b) Show that if hhi = hfi \ hgi, then h = l
m(f; g).(
) Cal
ulate g
d(f; g) forf = x4 + x3y + x3z2 � x2y2 + x2yz2 � xy3 � xy2z2 � y3z2;g = x4 + 2x3z2 � x2y2 + x2z4 � 2xy2z2 � y2z4:(d) Let p = x2 + xy + xz + yz and let q = x2 � xy � xz + yz. Cal
ulate a Gr�obnerbasis for hf; gi \ hp; qi.4. Show that if fm and fm+1 are homogeneous polynomials of degree m and m + 1respe
tively, and if g
d(fm; fm+1) = 1, then h = fm + fm+1 is irredu
ible.


