
ALGEBRA I-METAPTUQIAKO, QEIMERINO EXAM. 2008-09
ASKHSEIS #5

ShmeÐwsh: Sta parak�tw oi daktÔlioi eÐnai antimetajetikoÐ me monadiaÐo stoiqeÐo,

ektìc an �llwc anafèretai.

*Prìblhma 1. Estw I = (x2 + y2 − 1, y − 1). BreÐte èna polu¸numo
F (x, y) ∈ C[x, y] me thn idiìthta F (x, y) ∈ I(V(I))\I.

*Prìblhma 2. a) BreÐte to algebrikì sÔnolo V(y − x2, z − x3) toÔ C3.
b) DeÐxte ìti I(V(y − x2, z − x3)) = (y − x2, z − x3).
g) Qrhsimopoi¸ntac ta a) kai b) deÐxte ìti to ide¸dec (y − x2, z − x3) eÐnai pr¸to
ide¸dec.

*Prìblhma 3. Pollèc apì tic prot�seic pou isqÔoun ìtan douleÔoume me
to C den isqÔoun ìtan douleÔoume me to R:
a) DeÐxte ìti an F (x1, . . . , xn) eÐnai an�gwgo polu¸numo toÔ C[x1, . . . , xn] tìte to
algebrikì sÔnolo V (F ) eÐnai an�gwgo. BreÐte èna an�gwgo polu¸numo toÔ R[x, y]
gia to opoÐo to sÔnolo V(F ) na mhn eÐnai an�gwgo algebrikì sÔnolo toÔ R2.
b) Stouc migadikoÔc èqome deÐ ìti V(I) = ∅ e�n kai mìnon e�n I = (1). DeÐxte ìti
autì den isqÔei ìtan douleÔoume stouc pragmatikoÔc.
g) BreÐte ide¸dec I sto R[x1, · · · , xn] gia to opoÐo èqoume ìti I(V(I) 6= RadI.

**Prìblhma 4. a) 'Estw S = {P1, . . . , Pr} peperasmèno uposÔnolo toÔ C2

kai Q shmeÐo toÔ C2 me Q /∈ S. DeÐxte ìti up�rqei polu¸numo F ∈ C[x, y] me
F (Pi) = 0 gia k�je Pi ∈ S kai F (Q) = 1.
b) BreÐte antipar�deigma gia ton parap�nw isqurismì sthn perÐptwsh pou to S eÐnai
�peiro uposÔnolo toÔ C2.

**Prìblhma 5. Estw F (x, y), G(x, y) polu¸numa tou C[x, y] pou eÐnai
pr¸ta metaxÔ touc. DeÐxte ìti to algebrikì sÔnolo V(F,G) eÐnai peperasmèno.
(Upìdeixh: DeÐxte ìti ta parap�nw polu¸numa eÐnai pr¸ta metaxÔ touc wc polu¸numa
toÔ daktulÐou K[y] ìpou K = C(y) to s¸ma klasm�twn toÔ daktulÐou C[y]).

**Prìblhma 6. DeÐxte ìti to parak�tw uposÔnolo toÔ C2 den eÐnai alge-
brikì

{(z, w) ∈ C2, |z|2 + |w|2 = 1}.

***Prìblhma 7. JewroÔme to ide¸dec I =< xz − y2, x3 − yz > toÔ dak-
tulÐou C[x, y, z]
a) DeÐxte ìti to I den eÐnai pr¸to ide¸dec.
b) Gr�yte to algebrikì sÔnolo V(I) wc peperasmènh ènwsh an�gwgwn algebrik¸n
uposunìlwn toÔ C3.
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