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MG dau

Trong chuong trinh toan hoc pho thong, da thiic 1a mot chuyén dé quan
trong va c6 tng dung rat da dang va hiéu qui. Trong thyc tién, da thrc
va cac tng dung ctia né luon 1a van dé thoi sy va 1a chuyén dé hét siic can
thiét trong viec boi dudng hoc sinh giéi Toan & bac hoc pho thong, dong
thoi st phat hién cac tng dung da dang ctia n6 ciing luon dem lai sy hap
dan déi v6i nhiéu dbi tuong hoc sinh va gido vién khi nghién citu van dé
nay.

Muc tiéu ctia Luan van "Biéu dién mot sé dang da thic va dp dung
trong dai s6" nham trinh bay mot sd van dé lien quan dén cidc dong nhat
thitc dai s6 sinh béi da thic cing véi mot s6 ing dung ciia né6 nham tao
ra dugc mot dé tai phu hgp cho viéc gidng day, boi dudng hoc sinh trung
hoc phd thong.

Luan van gom phan md dau, két luan, tai lieu tham khao va 3 chuong.

Chuong 1 trinh bay téom tat cac tinh chat ctia da thiic dai s6. Trong
chuong nay ciing trinh bay mot s6 vi du va bai toan vé moéi lien he gitta
cac dong nhat thitc dai s6 ciing nhu cac ing dung clia cac dong nhat thic
nay.

Chuong 2 trinh bay biéu dién da thitc duong trén truc thuc, trén nia
truc duong, trén mot doan cho trude va biéu dién mot sé da thite dic biet
khéac (da thitc v6i he s6 nguyen, da thiic Trebyshev,.. . ).

Chuong 3 trinh bay mot s6 tng dung ctia da thiic trong tinh toan, wéc
lugng, giai phuong trinh va cac bai toan cuc tri.
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LG1 cam on

Trong sudt qué trinh lam luan van, to6i luon nhan dugce sy huéng dan
va gitp dé ctia GS.TSKH Nguyén Van Mau. Toi xin chan thanh bay to6
long biét on sau sac dén thay.

Toi xin cAm on quy thay, co giang day 16p cao hoc khoa 4 (2010 - 2012)
da mang dén cho t6i nhiéu kién thitc bo ich trong khoa hoc va cudc séng.

Mic dut da c¢6 nhiéu ¢6 gang nhung luan van kho tranh khéi nhitng thiéu
sot. Tac gid mong nhan duge nhitng ¥ kién déng gép ctia quy thay, co va
ban doc dé luan vin duge hoan thién hon.

Xin tran trong cam on!

Hai Phong, thang 05 nam 2012.
Nguoi viét Luan van

Pham Nguyén Phuong Thuy
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Chuong 1

Cac tinh chat ctia da thic dai s6

1.1 Dinh nghia. (Xem [2])

Cho vanh A 14 mot vanh giao hoan ¢6 don vi. Ta goi da thic (trén A)
bac n bién z 1a mot biéu thitc c6 dang :

P,(z) = apx™ + ap12" ' 4+ -+ a1 + ag (a, #0)

trong d6 cac a; € A dude goi 1a hé sd, a,, 14 hé sd cao nhat va ag 1a hé s6
tu do cua da thic.

Néua; =0; i=1,2,...,n—1vaay# 0 thi ta c6 bac ciia da thiic 1a 0.
Néu a; = 0; Vi = 0, 1,..., n thi ta coi bac clia da thitc 14 —oo va goi 1a
da thic khong.

Tap hop tat ca cac da thic véi he s6 lay trong vanh A dugce ki hieu 1a
Alz].

Khi A = K 1a mot truong thi K [z] 1a mot vanh giao hoan ¢6 don vi. Ta
thuong xét A = Z hoiic A = Q hoac A = R hodc A = C. Khi do ta c6 cac
vanh da thic tuong ting 1a Z [z], Q [z], R [z], C [z].

1.2 Cac phép tinh trén da thic

Cho hai da thuc

f(x) = apa™ + an 12"+ arr +ag

g(z) = bpa™ + by 12"+ + by + by
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Ta dinh nghia cic phép tinh sé hoc
flx) + g(z) = (an + b)) 2" + (an-1 + bp1) 2" 4+ (a1 + by) 2+
+agy + by
f(x) = g(z) = (an — bp) 2" + (an_1 — bp_1) 2"+ -+ (a1 — by) x+
+ap — by
f(@)g(x) = conz®™ + cop12® P+ 4 1z + ¢,

trong do6 ¢ = agby + a1bp_1 + - -+ arby, k=0,...,n.

1.3 Céac tinh chit co ban

Dinh ly 1.1. (Xem [2]) Gia st A 14 mot trudng, f(z) va g(z) # 0 1a hai
da thtc ctia vanh A [z], thé thi bao gio ciing ¢6 hai da thic duy nhéat ¢(x)
va r(x) thude A [z] sao cho

f(z) = g(x)q(x) +r(x)

voi degr(x) < deg g(z).

Néu r(x) = 0 ta n6i f(x) chia hét cho g(z).
Gia st a 1a phan ti tiy ¥ ctia vanh A, f(2) = a, 2" +a, 12" 4 - +aix+
ap 1 da thiic tiy ¥ ctia vanh A [z], phan t& f (a) = a,a® + a,_1a™ ! +
-+ 4 aja + ag c6 duge bang cach thay x bdi a duge goi 1a gia tri ctia f(x)
tal a.
Néu f (a) = 0 thi ta goi a la nghiém ctia f(z). Bai toan tim nghiém cta
f(z) trong A goi la giai phuong trinh dai s6 bac n

ap " 4+ ap 12" 4t ar +ag=0 (a, #0)
trong A.

Dinh ly 1.2. (Xem [2]) Gia st A 1a mot truong, a € A, f(x) € A[z]. Du
s0 ctia phép chia f(z) cho (x — a) chinh 1a f (a).

Pinh 1y 1.3. (Xem [2]) SO a 1a nghiém ctia f(x) khi va chi khi f(z) chia
hét cho (z — a).
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Gia st A 1a mot truong, a € A, f(x) € A[z] va m 1a mot s6 tu nhien 16n
hon ho#c bang 1. Khi d6 a 14 nghiem boi cap m ctia f(x) khi va chi khi
f(x) chia hét cho (z — a)™ va f(z) khong chia hét cho (z —a)™ "

Trong trudong hgp m = 1 thi ta goi a 1a nghiém don con khi m = 2 thi a
dugc goi 1a nghiem kép. S6 nghiem ctia mot da thiic 1a tong s6 nghiém ctia
da thiic d6 ké ca boi ctia cdc nghieém (néu c6). Vi vay, ngusi ta coi mot da
thic c6 mot nghiém boi cap m nhu mot da thic c6 m nghiém trung nhau.

e Lugc do Horner
Gia st
f(z) = apa™ + 1" P+ Faztag €A ]

(v6i A 1a mot truong). Khi d6 thuong gan diang ciia f(x) cho (z —a) 1a
mot da thic c6 bac bang n — 1, ¢6 dang :
q(z) = by 4 b+ ag
trong do
bn—1 = ap, by = abpy1 +apy, k=0,1,...,n—1
va so du r = aby + ap.

Dinh 1y 1.4 (Dinh li Viete). (Xem [2])
a) Gia st phuong trinh

ant" + ap_ 12"+ ar+ag =0 (a, #0) (1.1)
c6 n nghiém (thyc hodc phic) x1, xs, ..., x, thi
( Uy
Ei(z):=x1 4+ 20+ -+, =
Qn,
ap—2
Ey(z) :=mwo + x93+ -+ + 1y, =
X On (1.2)
ao
E,(x) :=z29. .. 2, =(-1)"—
\ an
b) Ngugc lai, néu cac sb x1,x9,..., T, théa man hé trén thi ching la

nghiém ctia phuong trinh (1.1). He (1.2) ¢6 n thanh phan va & vé trai clia
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thanh phan thi k& c6 C* s6 hang.
c) Cac ham Ey(z), Es(x), ..., E,(x) duge goi 1a ham (da thic) ddi xing
so cap Viete bac 1,2, ..., n tuong tng.

Dinh 1y 1.5. (Xem [2]) Moi da thtic bac n déu c¢6 khong qua n nghiem
thue.

Hé qua 1.1. Da thitc ¢6 vo s6 nghiém 1a da thic khong.

Hé qua 1.2. Néu da thiic ¢c6 bac < n ma nhan cling mot gia tri tai n + 1

diém khac nhau ctia déi s6 thi da thic dé 1a da thic hing.

Hé qua 1.3. Hai da thic bac < n ma nhan gia tri bing nhau tai n + 1
gia tri khac nhau ctia d6i s6 thi dong nhat bang nhau.

Dinh ly 1.6 (Gauss). (Xem [2]) Mbi da thic f(x) € C[x] bac n ¢6 dung
n nghiém (tinh ca bdi cia nghiém).

Dinh 1y 1.7. (Xem [2]) Moi da thic f(z) € R[z] c6 bac n va ¢6 hé sb
chinh (hé s6 bac cao nhat) a, # 0 déu c6 thé phan tich (duy nhat) thanh
nhan tu

f(z) = anH(x — dl)H (z* + by + cx)

v6i d;, b, cp €R, 2s+m =mn, b7 —4dcp <0, m, n € N*.

1.4 Uéc, uéc chung 16n nhat

Dinh nghia 1.1. (Xem [2]) Khi da thic

1

P,(x) = apx" + a12" " + -+ ap_1x + a, (ag #0)

dugc viét dudi dang
Po(z) = g(x)q(x)
véi degg > 0 va degg > 0 thi ta néi g 1a ude ctia P,(x) va ta viét
9(x)| P(x) hay P, (x)ig(z).
Néu g(x) |P(z) va g(x)|Q(x) thi ta néi g(x) 1a wde chung cia P(z) va

Q(x).
Néu hai da thitc P(z) va Q(z) chi ¢6 wée chung 1a cac da thiic bac 0 thi
ta no6i rang ching nguyén t6 cing nhau va viét (P(z), Q(x)) = 1.
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Dinh Iy 1.8. (Xem [2]) Diéu kién can va du dé hai da thic P(x) va Q(z)
nguyén t6 cing nhau la ton tai cip da thiic u(x) va v(x) sao cho

P(z)u(z) + Q(z)v(r) = 1.

Néu hai da thic P(z) va Q(x) (khong dong nhat véi 0) ¢6 uée chung d(x)
1a da thiic chia hét cho tat ca cac ude chung khac thi d(x) duge goi la ude
chung 16n nhat ctia P(x) va Q(x). Ciing nhu vay, ta c6 udc chung 16n nhat
cua bo nhieu da thiic.

Mot s6 tinh chat co ban.

Tinh chat 1.1. (Xem [2]) Néu céc da thitc f(z) va g(x) nguyén to ciing
nhau va cac da thic f(z) va h(z) nguyén t6 cing nhau thi cac da thic
f(z) va g(x)h(z) cling nguyén t6 ciing nhau.

Tinh chéat 1.2. (Xem [2]) Néu cac da thitc f(x), g(x), h(z) théa man
dieu kien f(x)h(x) chia hét cho g(x), g(x) va h(x) nguyén t6 cing nhau
thi f(x) chia hét cho g(z).

Tinh chat 1.3. (Xem [2]) Néu da thic f(z) chia hét cho cac da thiic
g(x) va h(x) v6i g(x) vad h(z) nguyéen t6 cing nhau thi f(x) chia hét cho
g(x)h(z).

Tinh chat 1.4. (Xem [2]) Néu céac da thitc f(z) v& g(x) nguyén to ciing
nhau thi [f(z)]™ va [g(z)]" s& nguyén t6 cung nhau v6i moi m,n nguyén
duong.

1.5 Quy tic dau Descartes

Xét day s6 thuc ag, a1, as... (httu han hodc vo han) cho trudc.

Dinh nghia 1.2. (Xem [2]) Chi s6 m (m > 1) dugc goi 1a vi tri (chd) doi
dau ctia day néu c6 a,,_1a,, < 0 hoic la

Am—1 = Am—-2 = " * = Qpm—(k+1) — 0

U@, < 0 (Mm >k >2).
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Trong truong hop thit nhat thi a,,—1 v& a,,, con trong truong hop thit hai
thi a,, 1 v& a,, 1ap thanh vi trf d6i ddu. S6 1an ddi dau (bang sb vi tri doi
dau) ctia mot day nao do van khong thay ddi néu cac s6 hang bang 0 dugc
bé di con nhitng s6 hang con lai van bao toan vi tri tuong hd clia chung.
Ta c6 cac tinh chat sau day.

Tinh chat 1.5. (Xem [2]) Cac day ag, a1, as, . .., 0, VA Ay, dy_1, - - . , Ao CO
cling mot s6 lan doi dau.

Tinh chéat 1.6. (Xem [2]) Khi gach bé cac s6 hang ctia day, s6 lan doi
dau khong tang len.

Tinh chat 1.7. (Xem [2]) Khi dit vao gitta cac sb hang clia ddy mot sb
luong tiy ¥ cac s6 hang bang 0, s6 vi tri doi dau ctia day ciing khong thay
doi.

Tinh chat 1.8. (Xem [2]) S6 vi tri ddi dau sé khong thay doi néu beén
canh mot s6 hang nao dé ctia day ta dat mot s6 hang méi ¢6 ciing dau vdi
s6 hang do.

Tinh chat 1.9. (Xem [2]) Néu py > 0, p; > 0, po > 0... thi cac day

ap, ai, as...

Qoppo, aipi, aspz. ..

c6 cting nhitng vi tri doi dau.

Tinh chat 1.10. Day ag, a1 +ag, as+ai, ..., G+ ap_1, Gy €6 s6 Vi tri
doi dau khong 16n hon so vé6i day ag, a1, as, ..., a,.

Dinh nghia 1.3. (Xem [2]) Ta goi sut ddi dau va vi trf doi dau clia da
thic
P(2) = a,2" + ap_ 12" "+ ... + a1z + ag

chinh 1a sy doi dau va vi tri doi dau cta diy he so6
Qp, Ap—1, ..., A1, AQ-

e Quy tac ciia dau Descartes
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