Day truy hdi tuyén tinh cap bon véi hé s6 khong doi
Truong Phudc Nhan, 22/09/2021

N6i dung cua bai viét 1a p‘hén nc‘zi dai cua cac bai viét “Day truy hoi tuyén tinh cap hai véi hé sé
khéng d6i” va “DAy truy hdi tuyén tinh cip ba véi hé sé khdng ddi” nén vé mit nguyén tic ching ta
van gitr nguyén cach trinh bay va tiép can van dé nhu sau:

Choa,b,c,d € C, ki hi¢u E, ,, . 4 2 tap cac day (u,,) trong C sao cho

Upss = AQUpyz + DUy, + clUpq + duy, VoI moin > 0.
Day (u,,) théa man diéu kién néu trén duoc goi 1a mot day truy hai tuyén tinh cdp bén véi hé sé hang.
1. CAu tric va sb chiéu cia E, . g-

a) Eg 5 ¢4 1a mot khong gian vector trén C.

o Eupcq # O (day sé khong nam trong Ey . 4)
o Néua € C, (u,) va (v,) la hai day bat ki thuoc E, . 4 thi chiing ta c6

/lun+4 + Un+a = A(aun+3 + bun+2 + CUn+q + dun ) + (Cll?n+3 + bvn+2 + CVn+1 + dvn )
= a(AUpys + Vpys) + b(Aupgs + Vpgo) + c(Qupyq + Vpyq) + d(Au, + v,) V&I moin > 0.

Nhu Vé.y, Aun + Un € Ea,b,c,d-
b) Ki higu (U,,), (%), (W), (Z,) 1a ba phan tir cua E, 5, . ¢ x4c dinh béi cong thic

Uy=1U,=0U,=0U; =0
Vo=0V, =1V, =0V, =0
Wy=0,W,=0W,=1W,=0
Zy=02,=0,72,=025 =1

e Giasua,p,y,6 € Csaocho aU, + BV, + yW,, + 6Z, = 0 voi moi n.

alUy + PV +yWy +6Z, =0
aU, + pV, +yW, +6Z, =0
alU, + pV, +yW, +6Z, =0
alUs; + Vs +yWs +6Z; =0

bac biét, chdng ta co: =a==y=4§ =0.

Diéu nay chi rarang (U,), (), (W), (Z,,) doc lap tuyeén tinh trong E, , ¢ q-
L Glé su (un) € Ea,b,c,d-
Ta s& chang minh bing phwong phap quy nap toan hoc: u, = uyU, + u,V,, + u,W,, + usZ, véi moi n.

Hé thie trén 13 hién nhienvéin =0,n=1,n = 2,n = 3.



u, = u U, + vV, + u,W, +usz,
Upyr = UoUnpr + Uy Vi +up Wiy +usZ; 4
Upyz = UgUniz + Uy Vigo + U Whyo +usZyy)
Upys = UgUpiz + Uy Vs + upWyis +usZ; 5

Gia str véi mot sé n nao do6 ching ta co:

Do do,
Untq = AQUpyz + DUpyp + ClUyyy + duy,
= a(uoUnss + UiVpys + UpWhys + UsZpis) + b(uoUnyy + Ui Vg + U Whyy +u3Zpys)
te(UoUnsr + uiVigr + Uup Wiy + usZnyy) + duoUp, + iV + up, Wy, + u3Zy)
= Ug(@Upsz + bUpyp + cUpiq + dUy) + ug(aVpyz + bVnyy + cVyyq + dV)
Fuy(aWpys + bWhyp + Wiy + dW,) +uz(aZps + bZyyp + cZyyq + dZy,)
= UoUnva + Ui Vig + U Wiy +UzZypyy.
Diéu nay chi rarang (U,), (), W), (Z,) sinhra Egj, c.q-
Tu hai phan tich trén, ching ta nhan thay riang (U,,), (), (W), (Z,)) 1a mot co sé cta E, 1, ¢ 4.
Nhu vay, dim¢(Eqpeq) = 4.
2. CAc phan tir diic bigt cia Ep . 4.

Lap luan tuong tw, chiing ta s& xem xét van dé: * Ligu khdng gian vector E, , . 4 ¢6 chira cAc cap s6 nhan
hay khong ?”

Nhan thay rang, véi moi z € C, ddy (z™) thudc E, j, . ¢ khi va chi khi z* = az™*3 + bz™*2 + ¢z +
dz™ véi moi chi s6 n, nghia 1a z* — az® — bz? —cz—d = 0.

Phuong trinh z* — az® — bz? — cz — d = 0 duoc goi |4 phwong trinh dic trung cia céc day truy hoi
tuyén tinh cap bon thoa man u,,, = A, 3 + bUy,p + ClUyyq + duy, Vi Mmoin > 0.

Trudng hop 1. Phwong trinh dic trung c6 bén nghiém phan biét, ki hiéu 13 z4, z,, 22, Z..

Khi d6, (211, (z3), (z), (z3) doc lap tuyén tinh trong E, ,, .4 MA E, 5, . 4 CO 6 chiéu bang 4, nén (z71),
(z7), (23), (zi) lamotcosd cua E, . g

Nhu vay, véi moi ddy (u,,) nam trong E, 5, . 4, toN tai cac s6 phic A4, 15, A3, 4, € C,
un - /112{1 + )LZZ? + }132? + 1422.

Truong hop 2. Phuwong trinh dic trung ¢6 mot nghiép kép, hai nghiém don, ki hiéu la z, = z,,2,,2,4.

Khi d6, (z1), (nz}™1), (z1), (z}) doc 1ap tuyén tinh trong E, 5, . s MA E, ;, . 4 CO S0 chiéu bing 4, nén
(z]}), (nz]™1), (1), (zi) lamdt co sé cua Eg py ¢ g-



Nhu vay, véi moi day (u,,) nam trong E, ,, . 4, ton tai cac s6 phirc A4, 15, A3, 44 € C,
un = /112{1 + Aznz:{l_l + /13251 + 1422
(=4 un = (/1121 + Azn)Z{l_l + 132:? + /14_ZZ

Truwong hop 3. Phwong trinh dic trung c¢6 hai nghiém kép, ki hiéula z, = z,,z, = z,.

Khi d6, (z1), (nz}1), (z1), (nz%™1) doc lap tuyén tinh trong E, 5 .4 MA E, 1, . 4 CO 86 chiéu bang 4,
nén (z1), (nz™ 1), (z%), (nz3 1) lamot co s cta Eyp c 4-

Nhu vay, véi moi ddy (u,,) nam trong E, ;. 4, ton tai cac s6 phiic A4, 15, 13,4 € C,
Uy = 20 + Anz}t + Mgzl + Aynzi !

L u, = (/1121 + Azn)z:{l_l + (A3Z3 + ).471)2:7)}_1.

Truwong hop 4. Phuong trinh dic treng ¢6 mot nghiém boi ba, Ki hiéulaz, =z, = 23, 2, .

Khi 46, (z}), (nz}™1), (n(n — 1)zP2), (z3) doc lap tuyén tinh trong E, 1, . ¢ MA E, 1, ¢ 4 CO S6 Chiéu
bang 4, nén (z}), (nz™ 1), (n(n — 1)z}"2), (z1) 1A mdt co sé ctia Egj c.q-

Nhu vay, véi moi ddy (u,,) nam trong E, ;. 4, toN tai cac s6 phtic A4, 15, 43,1, € C,
Uy = 4z + A,nzl 4+ Aan(n — 1)z 72 + 1,27
S u, = (4,22 + nz, + Aan(n — 1))z 2 + 1,27,

Trudng hop 5. Phwong trinh diic trung chi c6 mét nghiém duy nhat, ki hiéu la z, = z, = z; = z,.

Khi d6, (z1), (nz}™1), (n(n — 1)z072), (n(n — 1)(n — 2)z]~3) doc lap tuyén tinh trong E, ,, . , Ma
Eqpca CO SO chiéu bang 4, nén (z1), (nz™ 1), (n(n — 1)zP2), (n(n — 1)(n — 2)z}3) 1a mdt co sé cua

Ea,b,c,d-

Nhu vay, véi moi ddy (u,,) nam trong E, ,, . 4, ton tai cac s6 phirc A4, 15, A3, 44 € C,
Uy = 127 + Anztt + Aan(n — Dz % + 4,n(n— D(n — 2)z] 3

S u, = [4,20 + 1,nz2 + 3n(n— Dz, + ,nn— 1D)(n — 2)]z0 3
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