Problem 1. Assume X and Y are two affine varieties and that ¢ : X — Y is a morphism. Show
that ¢ is a closed embedding if and only if the map ¢* : A(Y) — A(X) between the coordinate rings
is surjective.
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Problem 2. Consider the algebraic set X = Z(I) C A3 given by the ideal
I = (y—a®yz* 22°) C Clz,y, 2]

Find a decomposition of X into irreducible components and compute its dimension.
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Problem 3. Find all the singular points on the curve

C=Z(z'"+y*z — 2%yz) C P?
and show that ' is rational (i.e., birational to P).

7 _ ’L__
& = U - xyr =1xl ¥ —y2)

m = = %L;"J; — X/L% = 2(%&__&)

72 1 - G
o 2= vy =gl

Asswme jﬁ'w} Yook XYz =+ 0.
UI]?\ ok;wz,) (o:; aX. a=t)

K'E) ‘{)Ms 7’101' 7<"’ = %XQ X= At A9 x=o

~ contadichm

[{i X=0" — Lﬁ:o =) ‘H,\g_ Toin-{: (O:O:l)/

) whidh lies on
Ig, lg:o (and X#O‘) =) 2=0

C.

o Y poink (1:0:0) ) bk Vhis does

vot  lie on C.

I,:g +=0 (owﬂ xu‘\*o\: kj:’) =) >(:.'0
h (.°‘°'-|5 b the cmtp C)\i/\%ula” Ya‘m-l;,

CW\ﬁ{«QMf Une OYW\ Gek D-P(E) = A\

~)y (C Obnw/v» \0%, Xq+‘0%~><zy

= conhadihon .



e (o;njg (0,0) s YWM[’I/\CI‘J’% ? (: «i’ag)(uﬂ
50 we zx%zr}( Uk C 6 orvonal % y=ax
W ale W= o

~— X+ O ax = x/s(,huag Y
A we %&- MM, ?mewhd%dwm
AN ¢

a ) (a—a%/ alﬁav)

T 5 1 an open sedb by Gnshadhon, so (U mibionad,
[hvevee : ¢ -7 A\‘ BciM
Zn=2

U‘(%\ ) ;L d-1

X

C C /\\Z OQQDSYQQ, d
(00) € C wakks g\xcf l«> d-1
co \@\\“_m}k (same WU

(f /¢

—)



. Fo ] s . .
Problem 4. Consider V C A% x P! given by the equation

u..-,.r" —wy =10

where (ug : u,) are homogeneous coordinates on P! and x,y are affine coordinates on A2
(i) Show that V is irreducible and compute its dimension.
(ii) Describe the fibers of the morphism 7 = p, : V' — A2 and show that V' is rational.
(iii) Describe the fibers of the morphism p = p, : V' — P!, Which fibers are singular?
(iv)* Find all sections of p, i.e., morphisms o : P! — V so that po o = idp.
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