ProBLEM 7.4 Compute the singular points of the Steiner surface

Z(x*y? + P2+ 22 — xyz) < A?
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ProBLEM 7.5 For X = Z(fy,..., fr) € A" we define the tangent bundle of X has
the set

n AL

T(X) = {(x,0) e X x A" Y] %(x) -v; = 0 for all j}
cX;
i=1" "1

Show that T(X) is an affine variety, and describe the morphism p : T(X) — X
given by the first projection. ¥*
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8.3 Let ¢: P> -5 IP? be the rational map that sends (xp : x; : x2) to (x% :
xpXx1 : XoX2). Determine largest set of definition. Show that ¢ is birational , and
determine what curves are collapsed.
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8.4 Let ¢: P2 -5 IP? be the rational map that sends (xp : x1 : x2) to (x% — XX :
x% : x1x2). Determine the set largest set where ¢ is defined. Show that ¢ is
birational, and determine what curves are collapsed.
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8.5 Let ¢: A2 — A* be the map defined by

P(x,y) = (x,xy,y(y — 1), y*(y — 1)).
Mouw s “v

a) Show that ¢(0,0) = ¢(0,1) = (0,0,0,0), and that ¢ is injective on U =
A%{(0,0), (0,1)}.

b) Show that ¢|j; is an isomorphism between U and its image. HINT: ¢|;; takes
values in V = A*\Z(x) and the map V — A? sending (1, v,w,t) to (u,v) is a left
section for ¢|;. (u, v l)

c) Show that the image of ¢ is given by the polynomials ut — vw, w? — t(t — w)
and u?w —v(v — u).
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9.1 Assume that v is a discrete valuation on a field K. Show that the set A =
{xe K|v(x) = 0} is discrete valuation ring by showing that { x € K| v(x) > 0}

is a maximal ideal generated by one element.
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10.4 Let¢p: X — Ybea morphlsm of Varletles and r € Ny a non-negative integer.

Show that the set {y € Y | dim ¢! l/)AA r is locally closed.
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ProBLEM 10.9 Asume that p and q are two relatively prime numbers. Let
C < A? be the image of the map ¢: A! — A? given as t > (t7,#1). Show that
C = Z(x7 —yP). Prove that ¢ is a finite map and determine all fibres of ¢. %

ﬂ"k ‘M"’( ) CN&LCJ \oj
X — tP
y— ¢

p.g)=l —~>  hw b - (kj*’-x“’) % fuive

h/&_pq o w44 C ERY



