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Danh sach cac ki hiéu

Ki hiéu Tén
(CH), Hé s6 g—nhi thric
T, (x) Da thitc Chebyshev

F(z,z) | Ham sinh cta day (a,(z))
(—,—) Tich vo huéng




L3i mdé dau

Ching ta biét rang li thuyét da thic xuat hién va dugc nghién ctu
trong nhiéu linh vyc ciia toan hoc va khoa hoc. Trong dé maot s6 16p da thic
c6 dang dac biét dugce nghién citu rong rai, Chfmg han 16p cac da thic doi
xting, tic 14 ching bat bién khi ta hoan vi cac bién doc lap; 16p cac da thiic
gia tri nguyen - tic 1a khi ta thay bat ki mot s6 nguyén vao da thiic ta nhan
dugc gia tri clia da thiic 14 mot s6 nguyén; va mot s6 16p da thiic khac nhu
da thitc Chebyshev.

V6i mong mudn tim hiéu mot s 16p da thic c6 dang dic bigt, dong thoi
nang cao kién thic da hoc trong chuong trinh dai hoc va cao hoc, toi chon
deé tai Mot s6 da thitc cé dang ddc biét lam luan van cao hoc ciia minh.

Cau trac luan van dugde chia thanh 03 chuong:

Chuong 1 trinh bay mot vai kién thtic co ban vé da thitc va vanh da thiic,
bac clia da thic, da thic bat kha quy va cach phan tich da thitc thanh cac
thita s6 bat kha quy. Muc cudi chuong ching toi trinh bay vé dinh nghia va
mot vai tinh chat cia 16p cac da thitc dbi xiing.

Chuong 2 trinh bay 16p da thic gia tri nguyén, trude tién, muc dau chuong
ching toi trinh bay cac da thic gia tri nguyén mot bién. Muc tiép theo trinh
bay ve da thic gia tri nguyén nhiéu bién, muc cudi chuong trinh bay vé dang
g-dong dang ctia da thitc gia tri nguyen.

Chuong 3 trinh bay 16p da thic Chebyshev, phan dau chuong ching toi
trinh bay khai niém va tinh chat co ban ctia da thitc Chebyshev. Cac muc tiép
theo trinh bay vé da thic truc giao va bat dang thiic cho da thitc Chebyshev,
muc cudi chuong trinh bay vé ham sinh.

Luan van dugc hoan thanh tai truong Dai hoc Khoa hoc - Dai hoc Thai
Nguyén dudi sy huéng dan cua TS. Nguyén Van Hoang. Toi xin bay t6 long
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biét on sau sac téi TS. Nguyén Van Hoang, thay da dinh huéng chon dé tai
va tan tinh huéng dan, giang gidi dé toi co thé hoan thanh luan vin nay.

Qua day toi xin bay t6 long biét on chan thanh téi phong cac thay co gido
day cao hoc chuyén nganh Phuong phap toan so cap, truong Dai hoc Khoa
hoc - Dai hoc Thai Nguyén da trang bi kién thic, gitp dé toi trong sudt qua
trinh hoc tap va thyc hién luan van.

Toi ciing xin giii 10i cdm on sau sic t6i Trung tam Day nghé va Gido duc
thuong xuyén huyén Yen Binh tinh Yen Bai da gitp d6, tao moi dieu kién
thuan lgi gitp toi c6 thé hoan thanh luan van nay.

Nhan dip nay toi cling xin dugce gii 16i cam on chan thanh t6i gia dinh,
ban be da luon dong vien, co vii, gitp dé toi trong qua trinh hoc tap va hoan
thanh luan van.

Thai Nguyén, thang 9 nam 2016
Tac gia

Dao Thi Diéu Thuay



Chuong 1
Kién thitc chuan bi

Trong chuong nay ching to6i trinh bay maot vai kién thitc co ban vé da thiic
va vanh da thic, bac ctia da thic, da thiic bat kha quy va cach phan tich da
thiic thanh cac thita s6 bat kha quy. Muc cudi chuong ching toi trinh bay ve
dinh nghia v mot vai tinh chat ciia 16p cac da thic ddi xting. Cac két qua
cia chuong nay chi yéu duge tham khéo tir cac tai lieu [1, 2].

1.1 Da thitc va vanh da thuc

Cho A la vanh giao hoan don vi 1 va P la tap cac day (ag, a1, ..., ap, - . .)
trong d6 a; € A v6i moi ¢ € N va chi mot s6 hitu han a; # 0. Ta dinh nghia
phép cong va nhan trong P nhu sau:

(ao,al,...,an,...)—|—(b0,b1,...,bn,...):(ao—l—bo,al—I—bl,...,an—l—bn,...);

(g, @1y -y lpy .. ) (b b1y bnye o) = (Co,C1ye ey Cpye )
trong dé ¢, = > a;b;.
i+j=Fk
Khi d6, P cung v6i hai phép toan trén lap thanh mot vanh giao hoan
c6 don vi 1a (1,0,0,...), phan tit khong ctia vanh nay la (0,0,0,...). Dat



r=(0,1,0,0,...) ta c6
z* = (0,0,1,0,...);
2% =1(0,0,0,1,0,...);

2" = (0,0,...,0,1,,0,...),
& do 1, 1a ki hieu 1 & vi trf thit n. Néu ta quy uée 2° = (1,0,0,...) thi méi
phan tit @ € A c¢6 thé dong nhat véi day (a,0,0,...) (bdi vi ta c6 don ciu
vanh A — P, a — (a,0,0,...)). Nhu vay,

ax" = (0,0,...,0,a,0,...), Va€ A.
——
nSéO
Do do6
f={(ag,a1,...,an,...)=apx’ +ax+ -+ apa",

va thuong dudc viét 1a
f(@) = apz® + ayx + - + apz".
Cach biéu thi nhu vay 1a duy nhat déi v6i mdi phan ti cia f € P. Hay noi
mot cach khac,
aor’ + ayx + - + apx” = bpr' + byx + - - - + byz”
khi va chi khi
an :bn,...,al = bl,ao = bo.
Khi d6, vanh P dugc goi 1a vanh da thic clia an z trén A, ki higu A[z]. Céc
phan ti ctia vanh d6 goi la cac da thitc clia an = lay hé s6 trong A. Da thic
ax"(a € A) duge goi 1a mot don thc.

1.2 Bac cua da thic
1.2.1 Khai niém va tinh chit don gian
Cho da thic f(z) € Alx], véi

n
f(m):Zaixi:ao—l—aml%—---%—an:ﬁ” v6i a, # 0
i=0



)
khi d6 n dugce goi la bac cia da thic f(x), ki hiéu la degf(x). Hay n6i mot
cach khac, bac ctia da thic 14 s6 mii cao nhat clia x xuat hién trong da thiic.
Da thitc khong f(x) = 0 thuong dugc hiéu 1a khong c6 bac, tuy nhién cac da
thiic c¢6 bac 0 cing v6i da thitc khong duge goi chung 1a cac da thic hang.
n y m ; Z Z
V6i cac da thic f = > aix’ vi g = > bja’, ta viet f = g néu ta co
i=0 j=0
m =mn va a; = b; v61l moi 7.

Khong qua kho dé thay ring, v6i hai da thic f(x) va g(z) thi ta luon c6

degf(x) + degg(z) < max(degf(z), degg(z))

degef(x) = degf(x) néu ¢ # 0.
Dinh 1y 1.2.1. Néu A la mot mién nguyén thy A[z] cing la mot mién nguyén.
Ching minh. Gia st f(z), g(x) € Az] 1a cac da thic khac 0 ¢6 bac tuong
ing lam van :
f(x) =apz™ + - +ax+ay, an#0
g(x) = bpa" + -+ bz + by, b, #0.

Theo dinh nghia vé phép toan trén da thic ta c6
F(@)g(z) = ambpx™™ + - -+ + (agby + a1by)x + agho.

Vi A 14 mién nguyén va a,,, b, # 0 nén a,,b, # 0, do d6 f(z)g(x) # 0.
Vay Alz] cling 1a mot mién nguyén. Dinh 1y duge ching minh. l
Tt dinh 1y trén ta c6 tinh chat sau vé bac ciia da thiec.
Meénh dé 1.2.1. Néu degf(z) = n,degg(xz) = m, thi deg(f(x)g(z)) =
n—+m.

Ta nhan xét rang, néu A khong 14 mot mién nguyén thi ménh dé tren
khong con diang. That vay, xét cac da thitc 22 + 1 va 3z + 1 1a cac da thic
bac nhat trong Zg[x] nhung tich clia ching lai 14 mot da thite bac nhat.

Dinh nghia 1.2.1. Gia sit A 1a mot vanh giao hoan ¢6 don vi va B 1a mot
vanh giao hoan c¢6 don vi chita A lam vanh con. Phan tit ¢ € B dudgc goi 1a
nghiém cta da thic f(x) € A[z] néu va chi néu f(c¢) = 0.
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Dinh 1y 1.2.2 (Bezout). Cho A la mién nguyén. Phan ti c € A la nghiem
clia da thic f(x) € Alx] néu va chi néu f(x) chia hét cho x — ¢ trong vanh
da thic Alz].

Dinh nghia 1.2.2. Phan t1t ¢ € A 1a nghiém boi k ctia da thic f(x) € Ax]
néu va chi néu f(x) chia hét cho (z — ¢)¥ nhung f(x) khong chia hét cho
(x —c)**! trong vanh da thitc Ax]. Néu k = 1 thi ¢ goi la nghiem don, k = 2
thi ¢ duge goi la nghiém kép.

Néu ¢q, ¢s, . . ., ¢, 1a nhitng nghi¢m trong mién nguyéen A cta f(z) Z 0 véi
cac boi s6 theo thi tu ki, ks, ..., k, thi

f@) = (z—a)(z =)™ (& = &) " g(x)

vii g(x) € Alx] va g(¢;) # 0. Do d6 nghiém cua da thic f(z) khong vuot
qué bac ctia da thitc f(x) va néu hai da thiic ¢6 bac khong qua n bang nhau
tai n + 1 phan tt phan biét clia mién nguyén A thi ching bang nhau.

1.2.2 Phan tich da thitc thanh cac thita sé6 bat kha quy

Cho f(x) va g(x) 1a cac da thiic mot bién véi cac heé s6 trén truong K.
Ta ndi rang f(x) chia hét cho g(z) néu g(z) # 0 va ton tai h(x) € K[z] sao
cho f(x) = g(a)h(x).

Dinh 1y 1.2.3. Cho f(x) va g(z) la cdc da thic mot bién vdi cdc hé so trén
truong K vdi g(x) # 0. Khi dé, ta luon viét duge f(x) = g(z)p(x) + r(z)
vdi p(x),r(z) la cac da thic cé hé so tréen K ma degr(z) < degg(z).

Da thic d(x) goi 1a mot u6e chung cua f(z) va g(z) néu ca f(z) va g(z)
cung chia hét cho d(z). Ubc chung d(x) ctia f(x) va g(x) duge goi la udc
chung 16n nhat néu d(x) chia hét cho bat ki wdc chung nao khac cta f(z) va
g(x). Mot phuong phap néi tiéng dé tim wéc chung 16n nhat 1a thuat toan
Euclide. Ta mo ta phuong phap nay nhu sau: Gia st rang deg f (z) > degg(z).
Dat r1(z) 1a phan du sau khi chia f(x) cho g(x) va dat ro(x) 1a phan du
sau khi chia g(x) cho ri(x), va tdng quat dat r..1(z) 13 phan du sau khi
chia ri_1(z) cho ri(x). Vi bac cua cac da thic r;(z) la gidm ngit, nén véi
n nao do, ta c6 rpy1(x) = 0, tic 1a r,_1(x) chia hét cho r,(z). Ta thay



