«Invelta” Innovation Scientific Journal Vol. 2 No.8 November (2023)

INVOLTA SCIENTIFIE JOURNAL

IDEALGA TEGISHLILIK MASALASI
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ANNOTATSIYA
Ushbu maqgolada biz idealga tegishlilik masalasini Gryobner bazisi yordamida yechish
mumkinligini ko‘rsatamiz. Bo‘linish algaritimi va Gryobner bazisidan bir vaqtning o‘zida
foydalanib, idealga tegishlilik masalasini yechishimiz mumkin: Bizga gandaydir =<
fi, -, fs > ideal va f polinom berilgan bo‘lsin, bizni qizigtirayotgan asosiy masala f polinom I
idealga tegishli yoki tegishli emasligini aniglash.
Kalit so’zlar: Gryobner bazisi, Lex tartiblash, Buxberger algoritimi,qoldig, polinom,

ideal.

ABSTRACT

In this article, we show that the ideality problem can be solved using the Grébner
basis.Using the division algorithm and the Grébner basis at the same time, we can solve the
problem of ideality: Let us be given some ideal I=<f 1,....f s> and a polynomial f, the main
problem we are interested in is determining whether the polynomial f belongs to the ideal I or
not.

AHHOTALIMUSA

B »r10li cTarebe MEI IIOKa3bIBa€M, 4TO r[po6neMa NACAJIBHOCTU MOXKET OBITH peuicHa C
HcIoab30BaHueM Oaszuca ['péOnepa. Mcmonb3ys OTHOBPEMEHHO aJITOPUTM JIEICHHUS U 0Oa3uc
I'péOnepa, MOXHO pemuTh 3amady wuaeadbHOCTU:IIyCTh HaAM JaH HEKOTOpPBIM Hjaeal
I=<f 1,...,f s> u MHorousneH f, ocHOBHas 3aga4a, KOTOpas HAaC MHTEPECYeT, 3TO OINPEACIUTh,

MNPpUHAIIIC)KHUT JIX MHOT'OYJICH fI/Iz[eany I wau Her.

Ushbu magolada biz idealga tegishlilik masalasini Gryobner bazisi yordamida yechish
mumkinligini ko‘rsatamiz. Bo‘linish algaritimi va Gryobner bazisidan bir vaqtning o‘zida
foydalanib, idealga tegishlilik masalasini yechishimiz mumkin:

Bizga gandaydirl =< f;, ..., f; > ideal va f polinom berilgan bo‘lsin, bizni
gizigtirayotgan asosiy masala  f polinom [ idealga tegishli yoki tegishli emasligini
aniglash.Buning uchun Buxbergar algoritmidan foydalanib | idealning G ={g4,...,9:} -
Gryobner bazisini topamiz.Endi f e I, bo‘lishi uchun fagat va fagat f¢ = 0 bo‘lishi kerak.

1-misol. Bizga I =< fi, f, >=<x —y? x3 —z? >c C[x,y,z],ideal va lex-tartiblash
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berilgan bo‘lsin.Ushbu f = —xyz? — xy” + xy — y3, polinomni berilgan I idealga tegishli
bo‘lish yoki bo‘lmasligini tekshiramiz. Berilgan fy =x—y? va f, =x3—
z? polinomlar I idealning Gryobner bazisi bo‘lmaydi,chunki LT(S(f;, f2))=LT(—x?%y? + z?) =
x2y?% monom <LT(f;),LT(f,)> =< x > idealga tegishli emas.Masalani yechishni I idealning
G Gryobner bazisini topishdan boshlaymiz.
S-polinomlardan foydalanib Gryobner bazislarini qo‘lda hisoblab topamiz:
1 =<f,f, >=<x—y?x3—2z%>c C[x,y,z], va lex-tartiblash,
fi=x—y* f,=x>-2% fi,f€Clxy,7]
a=(1,00), g =300 =1y=(300).
SS(ff) = S fi-5 ==y — 13— 22) = xP —x%y? — 2% + 22 = —x%y? +
7%,
[=<fi,f, >=<x—y%x3—2z%2>, S(fi,f,) = —x?y?*+z2 €l va bo‘linish algaritimidan
foydalanib oson tekshirish mumkin, (—x2y? +z2) ni F ={f;,f,} da bo‘lgandagi qoldiq
—y%+ 22 # 0 ,gateng va noldan fargli chigadi.
Demak uni f; = —y® + z2 orqali belgilab F to‘plamga qo‘shib olamiz.Endi  hosil

bo‘lgan = {fi, f>, fs} , to‘plam uchun yugoridagi gilingan amallarni ketma ket bajaramiz.

S(fi, f,)F = 0, bo‘lishini tekshirish giyin emas. Endi  S(f;, f;) ni hisoblaymiz. « = (1,0,0),
B =(060) =y=(160).

6 6
=S(f1, f3) =%'f1 _%'fg =y5(x —y?) + x(—y°® + 2%) = xy® —y® — xy® + xz% =

xz%? — y8, bo‘linish algoritimini qo‘llasak  S(fy, f3)¥ = 0, natijani olamiz.Endi S(f5, f5) ni
hisoblaymiz, « = (3,0,0), 8 = (0,6,0) =y = (3,6,0).

s( ):ﬂ. _ Xy e 6(x3 — 22) + x3(—y6 + 22) = x3y6 — y672 — x3y6
>SS fa) =75 - e =y —2) + a7 (=Y +27) = x7y° —y®z" —x7y° +

x3z%2 = x322 — y622,  yana bo‘linish algoritmini qo‘llab ushbu S(f,, fz)F = 0, natijani
olamiz.Demak olingan natijalar quyidagicha: F = (f1, f2, f3) ;uchun barcha 1 <i <
j<3larda S, f)F =0 .ga teng bo'ldi. ={fy,fo, fa} = {x —y%x® — 2% -y + 22} -
polinomlar I =< f,f, >=<x—y?x3—2%> idealning Gryobner bazisi ekanligi kelib
chigadi..

Topilgan bazisni to‘g’ri hisoblanganini tekshirish uchun Meple 12 dasturidan
foydalanishimiz mumkin.Buning uchun Meple 12 da Gryobner paketini ishga tushiramiz va
quyidagi natijani olamiz.

G={fifofz} ={x—y*x®—2z%y®-2?}

Endi bo‘linish algoritmidan foydalanib f ni G ga bo‘lamiz.
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f=xfi+0-f—xy-f3+0.

Qoldiq nolga teng chiqganligidan f € I, ekanligi kelib chigadi.

2-misol. I =<fi,f, >=<x3—xy? xy—z%x*—y?z>c Clx,y,z], va lex-
tartiblash bo‘Isin.Ushbu f = x2y?z + xy3 polinomni f € 1? , idealga tegishli yoki tegishli
emasligini  tekshib ko‘ramiz. Berilgan idealning yasovchilari  Gryobner bazisini tashkil
gilmaydi.Meple 12 dan foydalangan holda Gryobner bazisini topamiz.

G={fufofs fu} ={xy — 2%, y* —y?z,—y?z + y*x? x* —xy?}.

Ushbu bazis keltirilgan Gryobner bazisini tashkil giladi.

Bo‘linish algoritmidan foydalangan holda f ni G ga bo‘lamiz va quyidagi natijaga ega
bo‘lamiz.

f=x-fi+0-f,+0-f5+y-fo +2xy°.

Qoldiq nolga teng chigmadi, demak bundan kelib chigadiki f € I ekan.

3-misol. Ushbu f = x%yz — 2xy? + 2x ,polinomni
I =<fi,fo,fs >=<xz—y,xy+2z%y—z>cC(C[x,y,z] idealga tegishli yoki tegishli
emasligini tekshirib ko‘ramiz. Berilgan to‘plam elementlari 1 idealning Gryobner bazisini
tashkil gilmaydi. Biz uning G Gryobner bazisini Meple 12 dan foydalangan holda topamiz va
quyidagi natijaga ega bo‘lamiz

G={fufofs}={xz—-2y-222°+z}
Bu bazis | idealning keltirilgan Gryobner bazisidan iborat bo‘ladi.
Endi f ni topilgan G ga bo‘lib berilgan savolni javobini izlaymiz:

3

f= (xzy + xy — E) fi+ (—2xy +3xz)-f, + (gx) fz + 2x + 1.5z,

Qoldiq 2x + 1.5z ga teng chigdi demak bundan kelib chigadiki f & I bo‘lar ekan.
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