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EXERCISES MATH 202C - 6th Assignment
Let e, be the r-th elementary symmetric function, and let p, = 2?21 xl.
Prove the Newton identity Zle(—l)k_ipiek,i = (=1)k=1kp; for all k& > 1; here
eg = 1land e; =0 for ¢ >n or 7 < 0.
Prove that every symmetric function can be written as a polynomial in the p;, 1 <
1 < n.

Find the points in C? on the variety defined by z2y — 22, 22y — 42 — 1, z — y? and
23 — 4zy, using Grobner bases.

(a) Let f,g € klz1, ..., x,]. Show that there exist well-defined (up to scalars) poly-
nomials which are ged and lem of f and g (hint: use unique factorization property in
k[x1, ..., x,]). Moreover, show that fg = ged(f, g)lem(f,g).

(b) Show that if (h) = (f) N (g), then h = lem(f,g).

(c) Calculate ged(f,g) for

f=at+aly + a2 =2ty oty —ay’ - wy?® -yt
g=x*+ 22322 — 2%y? 4+ 222* - 22y?2% Pt

(d) Let p = 22 + 2y + 2 + yz and let ¢ = 22 — zy — 2z + yz. Calculate a Grobner
basis for (f, g) N (p, q)-

Show that if f,, and f,,+1 are homogeneous polynomials of degree m and m + 1
respectively, and if ged(fp, fint1) = 1, then h = f,, + fi41 is irreducible.



