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Bang PT

Thi sinh dudc stt dung két qua cta cic ciu trude trong ching minh cla ciu sau. Néu mét ciu
dugce chitng minh khéng dua vao két qua ctia cac ciu trude thi ¢é thé dung dé chiing minh cac
cau trude.

Quy tac dau Descartes va mot so ung dung
A. Quy tac diu Descartes

Cho

P(z) = ap + a1z + axx®* + -+ - + a,z" (D
13 mot da thitc hé s6 thue. S6 thuc r dude goi 1a mot nghiém bdi m clla P(x) néu P(z) =
(x— r)mQ(a:) trong do Q(x) la mot da thitc ma Q(r) # 0 va m la mot sb nguyén dlIOng (dugc
goi la so b01 ctia nghiém r). Gia su tht ca cac nghiém duong (d6i mot khac nhau) cua da thitc
P(x) bao gom Ty, T2, ..., 2 (k> 0), vGi so boi tuong tng la m,, M2y .. M. Khi do, ta goi
dai lugng N(P) = m —|— Mg+« + My 1a sb nghlem du’dng, tinh ca b01 cta P(x) (di nhién,

N(P) = 0khi k = 0). ) nghlem duong, tinh ca boi clia da thic khong (da thitc P(xz) = 0)
dudc quy uée la N (0) = 0.

Ta dinh nghia sb 1an d8i diu cda day sb thuc ao, A1y.eeyln la sb bb (i, Jveio <i<j<n
sao cho a;a; < O0vaa, = 0khii < k < j. SO lan do6i dau cta day so thuc ag, ai,...,a,
sé dugc ki hiéu 1a W (ao, a1, ..., a,). V6i P(z) la da thiic dugc cho 6 (1), ta dit W(P) =
W (ao, a1, .. .,a,). N6i cich khac, W (P) 1a s6 1an déi dau clia day cac hé s6 cta da thiic P(x).

Cac ki hiéu va dinh nghia trén dugce st dung cho toan bo cac bai toan sau.

Bai PT.1. Chting minh rang

a) W(agp,a1y...,a,) = W(—apny, —0p_1,...,—0ag).



b) W{(ao,a,...,a,) = W(poao, p1ai,. .., Pnay) NEU Po, P1,- - - , Py la cac s0 duong.

Bai PT.2. Chting minh rang

a) W(P) > W (P’), trong d6 P’(x) ki hiéu dao ham cta da thttc P(x).
b) N (P) la mét s6 chin néu aga,, > 0; N (P) la mét s6 1é néu aga,, < 0.
Bai PT.3. Chiing minh rang néu W (P’) = N(P’) (mod2) thi W(P) = N(P) (mod2).

Bai PT.4. (Quy tic diu Descartes) Chitng minh rang

a) W(P) > N(P);
b) W (P) — N(P) la mét sé chén.

B. Ung dung vao viéc tinh s6 nghiém ctia mét da thic
Bai PT.5. Da thttc '° — 22 — £ — 1 ¢4 bao nhiéu nghiém duong?
Bai PT.6. Chting minh rang da thtc
Q(x) = 30x" — 42°% — 19752* — 30x* — 4z — 2019
c6 dung mot nghiém thuc.
Bai PT.7. Cho sb nguyén duong n > 4. bit
P,(x) = Pl ognttn _ ggn®=3n® _ ganiin _ 5an®o1 4 ganl 47,
Chitng minh rang P, (x) > 0 véi moi « > 0.

Bai PT.8. Cho da thtic hé sb thuc R(x) = ¢ + 1™ + cax™2 + --- 4+ ¢c,x™n, trong do
0<m; <my < ...<m,théaminm; =i (mod 2) v6i moi 1 < ¢ < n. Gid st ¢y # 0.
Chiing minh rang R(x) c6 khong qua n nghiém thuec.

Bai PT.9. Cho céc sb nguyén duong m; < mo < ... < m,,. Ching minh ring ton tai cc sb
thuc cg, €1, 2, . . . , €, sa0 cho da thic ¢y + ¢; 2™ + cax™2 + -+ - + ¢, 2™ ¢6 dung n nghiém
duong.

Hét

Ghi cha: Cdn bé coi thi khéng gidi thich gi thém.



