
ALGEBRA I-METAPTUQIAKO, QEIMERINO EXAM. 2008-09
ASKHSEIS #10

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

ektìc an �llwc anafèretai.

* Prìblhma 1. Estw I rizikì ide¸dec daktulÐou R to opoÐo èqei an�lush
se primary ide¸dh. DeÐxte tìte ìti ass(I) = min(I) dhl. k�je ide¸dec sto sÔnolo
ass(I) eÐnai minimal.

* Prìblhma 2. Ston daktÔlio Z[x] jewroÔme to mègisto ide¸dec tou m = (2, x).
a) DeÐxte ìti to ide¸dec I = (4, x) eÐnai m-primary.
b) DeÐxte ìti to I den eÐnai thc morf c mn, n ∈ N (ginìmeno toÔ m me ton eautì
tou n forèc).

*Prìblhma 3. JewroÔme ton daktÔlio Z [x].
a) DeÐxte ìti (4, 2x, x2) = (4, x) ∩ (2, x2).
b) DeÐxte ìti ta ide¸dh (4, x) kai (2, x2) eÐnai primary ide¸dh. (Upìdeixh: Jewr ste
gnwstì ìti to (2, x) eÐnai mègisto ide¸dec toÔ daktulÐou Z [x]).
g) DeÐxte ìti h an�lush (4, 2x, x2) = (4, x)∩ (2, x2) eÐnai el�qisth primary an�lush
(minimal primary decomposition) toÔ ide¸douc (4, 2x, x2).

** Prìblhma 4. Ston daktÔlio C[x, y, z] jewroÔme ta ide¸dh I = (x, y), J =
(y, z), K = (x, y, z)2.
a) DeÐxte ìti h IJ = I ∩ J ∩ K eÐnai mia el�qisth (minimal) an�lush toÔ IJ se
primary (prwtarqik�) ide¸dh.
b) DeÐxte, epÐshc, ìti ta ide¸dh I, J emfanÐzontai se k�je �llh el�qisth an�lush
toÔ IJ se primary (prwtarqik�) ide¸dh.

** Prìblhma 5. JewroÔme ton daktÔlio C[x, y, z] kai èstw I =< xy, x− yz >.
a) BreÐte to Rad(I).
b) Gr�yte to Rad(I) wc tom  pr¸twn idewd¸n.
g) BreÐte mia el�qisth an�lush toÔ I se primary (prwtarqik�) ide¸dh.

** Prìblhma 6. JewroÔme to ide¸dec I =< x2y3, x + y + 1 > toÔ dak-
tulÐou C[x, y].
a) BreÐte mia el�qisth an�lush toÔ I se prwtarqik� ide¸dh (minimal primary
decomposition).
b) BreÐte to ide¸dec Rad(I) (dhl. breÐte toÔc genn torèc tou).

** Prìblhma 7. JewroÔme to ide¸dec I =< x2, xy >⊆ Q[x, y]. DeÐxte
ìti
a) I =< x > ∩ < x2, xy, y2 >=< x > ∩ < x2, y > eÐnai dÔo diaforetikèc el�qistec
analÔseic toÔ ide¸douc I se primary ide¸dh.
b) Gia k�je a ∈ Q deÐxte ìti I =< x > ∩ < x2, y − ax > eÐnai mia el�qisth an�lush
toÔ ide¸douc I se primary ide¸dh. Sunep¸c, to I èqei �peirec to pl joc diaforetikèc
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el�qistec analÔseic se primary ide¸dh.
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