Day truy hoi tuyen tinh — Phwong phap toan ti
Truong Phuac Nhan, 21/08/2017

Mot ddy s6 s =(s,,S,,S,,...) € C* duoc goi la truy hdi tuyén tinh bac k néu ton tai cac hang sb

k-1
3,8,,...8, €C thoa s, => as, véimein>0.

i=0
Van dé & day la xac dinh dang cua mot day truy hoi tuyén tinh. D¢ giai quyét van dé nay ta s& tién hanh quy
doi bai toan trén ddy so va bai todn trén cac toan tu tuyén tinh nhu sau :
bit 1:C” —C” saocho 1(s,,S,,S,,...)=(S,5.,S,,...) latodn tir dong nhat;

E:C” —C” sao cho E(s,,s,,S,,...)=(S,S,,S,;) 1a toan tur dich chuyén

thi ta c6 thé viét lai diéu kién ciia mot day truy hoi dusi dang p(E)s =0, trong do
p(E)=E*-aE""'—a,E?—..—a,l

Theo dinh 1y co ban ctia dai sé tasuyra: p(E)=(E—-AI)(E-21)..(E-4[), trong 6 4, 4,,...., 4 € C

Két qua 1: Néu 4, 4,,...., 4 la cac s6 phan biét thi mot ddy truy hoi s thoa man p(E)s=0 khi va chi khi
ton tai cac s6 ¢,,C,,...,c, € C théa s, =c A +c, 4 +...+c /)

Chirng minh :
Do p(E):C” —C” la mot toan tir tuyén tinh nén Ker (p(E))={s| p(E)s=0} la mot khong gian con.

pat eV = (14,4 ,...4 ,..).
Nhan thay rang khang dinh trong bai toan twong dwong véi viéc hé e® @ ...e" 1amot co so cua khong
gian con Ker (p(E)).

Déu tién , ta can chirarang e e Ker (p(E)).

That vay, (Ee"), =ell, = 2" =24 = je))

nén e 1a mot vector riéng cua E twong ang voi gid tri rieng A , hay (E—/lil)e(i) =0.

Sir dung tinh giao hoan ciia vanh céc da thirc, ta c6 thé viét da thic p dudidang p(E)=q(E)(E—-A7) Véi
mot da thuc g nao do.

Khido, p(E)e" =q(E)(E-4I)e" =q(E)0=0, hay e" e Ker(p(E))

Tiép theo, ta cn chi ra rang he e, e?,....e™ doc Iap tuyén tinh.

That vay , nhan thay rang khdng ton tai mot hé thie tuyén tinh gitra k sé hang dau tién cua céc day
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, e A .
e, e?,....e" , baivi det(e!)k L = & “|=TT(4-%) va A, 4,.... 4 lacac sb phan biét ,
e e e |<J
At AT

nén e® e .. e doc Iap tuyén tinh.

Sau ciing , dé chiang minh he e®,e®,....e" Ia mat co s¢ cia khong gian Ker (p(E)) ta can chi ra rang
dim(Ker( p(E)))z k.
That vay, mot day s e Ker (p(E))dugc xéc dinh boi k s6 hang dau tién cua day s6 do , theo hé thuc truy
hdi ludn ton tai cac sb o S0 €ho S; =0t ;So + a4 8+t oy g 85y, VOI K< j<oo. Do do bang cach dit

f0 =5, voi 1<i, j<k va £ =a; véi 1<i<k va k< j<oo thihe £9, @ £ jamot coso cua
khong gian Ker (p(E)). Theo Iy thuyét dai s6 tuyén tinh thi moi co s& ciia khong gian Ker (p(E)) déu co
cung Iy lugng nén e, e?...,e ciing 1a mdt co s& cia khong gian Ker (p(E)).

Dé tiép tuc giai quyét phan con lai cia van dé ta s& can dén khai niém dao ham roi rac
(0 day ta sé chi néu dinh nghia ctiia dao ham roi rac vé mat hinh thic chir khong di thiét lap dinh nghia dao
ham roi rac thdng qua cau trdc metric trén C*).




Pao ham roi rac dugc dinh nghia la toan tt D= E — |

Két qua 2: D"s=0 khi va chi khi s, =q(n) véi g la mot da thirc c6 bac nhé hon hodc bang m—1.

Chirng minh :
Nhan thiy khing dinh trong bai toan twong duong véi viéc ta chimg minh ring cac vector e, e ..., el
lap thanh mot co s¢ cua Ker(Dm) , trong d6 e = (L 213 ..., n‘,...).

m-1)

Dau tién, bang phuong phap quy nap ta s& chirarang e”,e?,....e™" e Ker (D).
That vay, voi m =1 thi khang dinh 1a hién nhién.
Gia sir khing dinh bai toan da dwoc kiém chimg véi gid tri m—1, nghia 1a €©,e®,....e™? e Ker(D™).
Bang viéc sir dung gia thiét quy nap va mot sé tinh toan nho ta duoc :
D"[e"]=D[ D™*[¢" ]|~ D[0]=0 voi 0<i<m-2
Phan viéc con lai cua ta la chang minh D" [e(m’l)] =0. Pé thuc hién dugc nhiém vy ndy dau tién ta can tim

mét biéu di&n cho D[e(mﬂ:

D[e"™V] =(E-1)er

=(n +1)m*1 —nmt
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Ap dung biéu dién vira tim duoc ta thyuc hién tinh D" [e(m’l)}:

oo [ofer ]

=2(m-1
— Dm—l ( }(k)
b
=0 (sur dung tinh tuyén tinh cua toan tor D™ va gia thiét quy nap )
Tiép theo , ta s& ching minh €@,e,....e™Y doc 1ap tuyén tinh.
That vay, néu e, e®....e™? 1a phy thuoc tuyén tinh thi ta tim duoc cac s6 a, khong dong thoi bing 0 vai
m-1 . B
0<i<m-1 sao cho Zain' =0 v&i moi n. Tuy nhién , theo dinh 1y co ban cua dai s6 thi mot da thac co
i=0
bac hitu han nhung c6 vo s6 nghiém khi va chi khi cac hé sé déu dong nhat bang 0. Diéu ndy mau thuan voi
gia thiét cac so a, khong dong thoi bang 0.
Sau cuing, theo chizng minh trong két qua 1) ta nhan thay riang dim(Ker(Dm)) =m, bai vi mot ddy thoa man

hé thirc truy hoi bac m duoc xac dinh duy nhat boi m s6 hang dau cua diy nhu ta da chi ra & trén.

Van dung phuong phap 1ap luan ta da str dung trong két qua 1) va 2) ta ¢d thé chi ra dugc rang :

Két qua 3: Gia sir ddy s thoa méan hé thic truy hdi p(E)s =0.
k

Néu p(E)=]J(E-4I)" thi s,=q,(n)4 +q,(n) % +..+q,(n) % ,trong d6 g; 1a mdt da thirc c6 bac nho

i=1
hon hoac bang m, -1

Tai liéu tham Khao :
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