UBND TiNH QUANG NGAI KY THI CHON HSG CAP TiNH
SO GIAO DUC VA PAO TAO THANH LAPPOI TUYEN THAM DU KY THI
CHON HSG QUOC GIA THPT
NAM HOC 2026-2027

PE CHINH THUC

Ngay thi: 17/9/2026
Mbén thi: TOAN
Thoi gian lam bai: 180 phit

Bai 1. (6,0 diém) V&i mbi sb nguyén duong n > 2, xét phuong trinh

1 1 1

e ——=1.
x+1+2(x+2)+ +n(x+n)

a) Chimg minh phuong trinh trén lu6n c6 mdt nghiém duong duy nhét x, véimdi n > 2.

I
b) Pit y, =n*% (1-x,),Vn>2. Tinh lim y,.

Bai 2. (7,0 diém) Mot sé nguyén duong n>1 dugc goi 1a "dep" néu ton tai cic sé
nguyén duong d6i mét phan biét d,, d,, ..., d, (véi k=2) sao cho n=dd,..d, va

d?|(n+3d,), Vi=Lk. Goi S latip hop tht ca c4c s6 nguyén duong "dep".

a) Gia st neS la sé chinh phuwong khéng chia hét cho 3, n=dd,.d, va
d?|(n+3d,), Vi=1k. Chimg minh cdc sb d, (i=1, 2, ..., k) dbi mot nguyén t6 ciing
nhau va 1a céc so chinh phuong.

b) Chimng minh tip hop S ¢6 v6 han phén ti.

Bai 3. (7,0 diém) Cho hinh binh hanh ABCD c6 géc A nhon, hai dudng chéo 4C va
BD cit nhau tai O. Pudng trdn (1) noi tiép tam gidc OBC tiép xtc véi BC tai E.

a) Gié sir tam gidc ADE nhon. Goi O,, 0,, O, l4n luot 13 tim dudng tron ngoai tiép ciia
cac tam gidc ABE, ADE, CDE. Chimg minh tryc tim clia tam gidc 0,0,0, nim trén AD.
b) Ldy diém S khéc O sao cho S4 va SD clng tiép xtc véi (I). Goi K la tdm cia
dudng tron ndi tiép tam gide SAD. Ching minh OK di qua trung diém ctia 4D.

HET

Ghi chu: - Thi sinh khéng duoc sir dung tai liéu va mdy tinh cam tay.

- Giam thi khéng giai thich gi thém.



UBND TIiNH QUANG NGAI KY THI CHON HSG CAP TINH
SO GIAO DUC VA PAO TAO THANH LAP POI TUYEN THAM DU KY THI
CHON HSG QUOC GIA THPT
NAM HOC 2026-2027

PE CHINH THUC

Ngay thi: 18/9/2026
Mbén thi: TOAN
Thoi gian lam bai: 180 phiit

Bai 1. (7,0 diém) Cho tam gidc nhon ABC ndi tiép dudng tron (0). Goi M, N lan
lwot 13 trung diém cung nhé BC va cung BAC ciia dudng tron (0).

a) Goi I, J l4n lugt 1a tim dudng tron ndi tip cac tam gidc AMB, AMC. Chimg minh
bén diém 4, N, I, J ciing thudc mot dudng tron.

b) Goi (K) 1a dudng tron tiép xiic véi AM, AB va tiép xiic trong véi (0); (L) 1a
dudng tron tiép xic véi AM, AC va tiép xtc trong véi (O). Tiép tuyén chung trong
(khéc AM ) cta (K) va (L) cit MN tai Z. Chimg minh dudng tron ngoai tiép tam
gidc AZN tiép xtic véi ca (K) va (L).

Bai 2. (7,0 diém) C6 N ngudi ngdi thanh mot vong tron (véi N = 3), mbi ngudi cdm
k tAm thé (v6i k >2), trén mdi tAm thé dugc ghi mét sb thudc tap {1;2;3;...;N}. M&i
s6 thudc tép trén dugc ghi ding trén & tAm thé, tirc 14 ¢6 k& thé dugc ghisb 1, k thé
dgc ghi s6 2,..., k thé duogc ghi s6 N. Ca N ngudi ciing thuc hién trd choi nhu sau:
M3i lugt choi, mbi ngudi déu giir lai nhitng thé dugc ghi sé 16n nhét trong nhiing thé
ma minh dang c6 (c6 thé nhiéu hon mot thé) rbi chuyén cho ngudi bén tay trai nhitng
thé con lai. Trd choi s& dimng lai khi xuét hién it nhit mot nguai giir trong tay & thé c6
ghi s giéng nhau (c6 thé ho dang giit nhiéu hon & thé).

a) V6i N =25, k =2, chitng minh ring trd choi ludn dimg lai sau hitu han lrot choi ma
khong phu thudc vao viéc ban déu ho cim thé thé nao.

b) Tim tht ca cac gidtriciia k va N dé trd choi dimng lai sau hitu han lugt choi ma khong
phu thudc vao viéc ban dau ho cdm thé thé no.

Bai 3. (6,0 diém) Cho da thirc hé s6 thuc P(x)=x" +ax™™ +++ 4+ X + Ay, V6i

Gyps =0 VA Gyppsyys > 0. Biét rang da thire P(x) c6 2026 nghiém thyc,

a) Chiing minh ring P(x) c6 ca nghiém 4m va nghiém duong.

b) Xét day da thirc B, (x) = P(x), B,,,(x)=P(P,(x)),Vn21. Chimg minh ring da thirc
P,pys(x) c6 ca nghiém 4m va nghi€ém duong.

B

HET
Ghi chu: Giam thi khong giai thich gi thém.




Chuong

CHON DTQG QUANG NGAI 2026 — NGAY 1

[
( Baitoan 0.1. ) (Lim Olympic - Quéng Ngai TST - P1)

V6i méi s6 nguyén duong n > 2, xét phuong trinh
1 1 1 B
x+1 + 2(x + 2) +.“+n(m+n) =L
@ Chiing minh phuong trinh trén luén c¢6 mot nghiém dwong duy nhat z,, véi mdi n > 2.

@ bat y, = nﬁ(l — Zp),Yn > 2. Tinh limy,.

(¢ Lai giai.
S
7 =% R 1
@ T&J.COfn(O):Z:ﬁ>1,don22vafn(0)21.|-Z g 8

k=1

n

n
1 11 %
NEE hde, Fall) =) e = (—— ): 1.
J ki, fhll) ;k(kﬂ) ; F BtL w4l

Vi f, lién tuc nén ton tai x, € (0,1) sao cho fn(z,) = 1.

! N 1
(x+k) ™ ky+k

Do d6 f, gidm ngit trén [0, +00), nén nghiém duong z,, néi trén la duy nhat.

Hon nita, néu 0 <z < y thi v6imoi k = 1,2,...,n tacod 5 7 suy ra fo(z) > fu(y).

(2) Ta ¢6 0 < &y < 1. Mt khic, fo(zn) = 1 V& fo(1) = nj_ -, nén
L Bl ) = B B .
n4+1 " T Ml M bk +2n)(k+1)
n
1 1 1
Vi 1 ne % -
i nen;k(k+mn)(k+1)—2(1+:vn)>4
4 4 1/2026
DOdéO(l—In<n—Hhay0<yn=’n/l/2026(1—$n)<n—“.

Vi thé theo nguyén 1y kep, ta c6 lim y, = 0.
n—oo

n—oo

Nhéan xét.
r’Drén thuec té, ta cling ¢6 thé chiing minh duge giéi han lim n(1 — x,,) 1a hitu han va khac 0.

£l CLB Todn Lim - OLYMPIC - 8 0789102019 Trang 1
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( Baitoén 0.2. J (Lim Olympic - Quéang Ngdi TST - P2)
Mot s6 nguyén duong n > 1 duge goi la dep néu ton tai cac sé6 nguyén duong doi mot phan biet
dy,da,...,d; (v6i k > 2) sao cho n = dydy...d va d? | (n+3d;), Vi = 1,k. Goi S 1a tap hop tat
cA cac s6 nguyén duong dep.
@ Gia sit n € S la s6 chinh phuong khong chia hét cho 3, n = dydy...dy va d? | (n + 3d;),
Vi = 1, k. Chiing minh cac s6 d; (i = 1,2,...,k) doi mot nguyén t6 ciing nhau va la cac s6
chinh phuong.

(2) Chitng minh tap hgp S ¢6 vo han phan ti.

\.

@ Lai giai.

@ Gi4 st ton tai 1 <i < j < k sao cho di, d; c6 mot ude nguyén t6 chung p.

Tt d? | n+ 3d;, do d; | n, suyradl +3 Tuong tu, d; |

Dat D,-=d—i. Vi d; | D; nén p | D;. Mét khéc, p | d; Vadi|Di+3, suy ra p | D; + 3.

Do d6 p | 3, nén p = 3. Khi ay 3 | d; | n, mau thudn véi gia thiét 3 1 n.

Vay céac s6 dy,do, . ..,d; doi mot nguyén té cling nhau.

Bay gio n = dyds - - - d, 1a s6 chinh phuong.

V6i mdi ude nguyen t6 p cia d;, do céc d; doi mot nguyen t6 ciing nhau nén vy(n) = v,(d;).
Vi n 1a s6 chinh phuong nén v,(n) chdn. Suy ra vy(d;) chdn véi moi ude nguyeén t6 p cia d;.

Do d6 mbi d; 1d mot s6 chinh phuong,.

3
(2) Xét day (nm)mso xac dinh bdi ng = 18 VA g1 = Ny - 3+ .
Ta chitng minh bang quy nap ménh dé sau: Véi mdi m > 0, ton tai cdc s6 nguyén duong déi mot
n
phan biét dy,ds, ..., d, sao cho n,, = dids - - - d,, d? | m + 3d; v d; | ?m v6i moi .

V6i m = 0, ta ¢6 ng = 18 = 3 - 6 nén ménh dé dang véi m = 0.

Nm +3 Nm
=—+1.
3 3 *

Gia st ménh dé ding véi m, va viét ny, = dids - - - dy. Dat dpyq =
T 88 i = sl = il Bl

Véi1<i<r, titd | "T’" suy 1a d; | dypi1 — 1. Ta ¢6 numyy + 3d; = dp1 (N + 3di) + 3di (1 — dpy1).
Theo gia thiét quy nap, d? | nm + 3d;. Mat khac, d; | dr41 — 1, nén df | 3di(1 — drs1).

Do d6 d? | npmy1 + 3d;.

Déi v6i 6 dri1, ta c6 N1 + 3drs1 = drp1(nm +3) = 3d2,q, nén d2,; | nmy1 + 3dry1.

n n n
Ta ciing ¢6 d; | Tm | Ml y6i1<i <7, con dpyq | ";H
Cliibi o Nm N
udi cung, do d; | -y nén d; < 5 < —3— +1=d,41 nén d,,; khac tat cd cac sb dy,...,d,.

Suy ra ménh dé quy nap dtng, nén n,, la s6 dep véi moi m > 0.

Nm + 3

Mat khac, > 1, nén Nyyy1 > Nyn. Do d6 cac s6 n,, doi mot khac nhau.

Vay tap hop S ¢6 vo han phan ti.

Trang 2 £ LIM Olympic - CLB én chuyén, HSG



Chuong 1. Chon DTQG Quéng Ngai 2026 — Ngay 1 838 LIM EDU
[ N 2

( Baitoén 0.3. J (Lim Olympic - Quéang Ngdi TST - P3)
Cho hinh binh hanh ABCD c6 géc A nhon, hai dudng chéo AC va BD ciat nhau tai O. Dudng
tron (I) noi tiép tam gidc OBC tiép xtic v6i BC tai E.

@ Gia st tam giac ADE nhon. Goi O1,02,03 lan lugt 14 tam dudng tron ngoai tiép clia céac
tam giac ABE, ADE,CDE. Chiing minh triyc tam clia tam gidac 010203 nam trén AD.

@ Lay diém S khac O sao cho SA va SD cung tiép xtc véi (I). Goi K la tam clia dudng tron
noi tiép tam giac SAD. Chiing minh OK di qua trung diém ctia AD.

@ Lo gidi.
(1) Xét thé hinh trén. Goi (AEB) cit AD tai X, do BE//AX = BEXA 1a hinh thang can,
= /EXD = /ABE = /XDC = ECDX la hinh thang can = X nim trén (ECD).

Ta thiy 010 la trung tryc AE, 0203 1a trung tryc ED.
ZFEO1A

= £010203 = 180° — LAED va LAEO; = 90° —
= LAED = LO,EQs.

Goi H 1a tryc tam AO10203 = Z01HO3 = 180° — £010302 = LO1EO3 = L01X 03

(do 0103 1a trung tryc EX).

= Tt gidc O103X H noi tiép = L01XH = £0,03H.

Lai ¢6 O3H //AE va 0:03 L EX = £0,03H =90° — ZAEX = LO1 XA = LO:XH = LO1 X A.

=90° — LZEXA = /DEQOs.

= H nam trén AD.

£ CLB Todn Lim - OLYMPIC - @ 0789102019 Trang 3



“ LIM EDU
;%’.—‘; Cau 1nc b5 Tode Lim

Yéj Goi (J) la dudng tron noi tiép AOAD tiép xtic AD tai F. Do O la tam d6i xing bién BC' thanh
AD nén O la trung diém IJ, EF = IE = JF.
Goi U,V,Y, Z lan lugt 1a tiép diém cta (I) véi AC, BD,SD,SA.
= SA—SD=(AZ+2Z8)— (SY +YD) = AU —VD = 0A—OD = EC — EB = AF — DF.
Goi F' 1a tiép diém cta (K) véi AD = AF' — DF' = SA— SD.
= AF' — DF' = AF — DF va AF' + DF' = AF + DF.
= AF = AF' = F’' trung F hay K, J, F thing hang.
SI _IY IE _JF
SK KP KF KF
Theo két qua quen thudc clia mo hinh tam noi, véi L la tiép diém tam bang dinh S ciia ASAD véi
AD thi SL di qua chan dudng kinh tit F ctia (K) va M la trung diém AD = MK di qua trung

diém SF theo tinh chit duong trung binh. Ma KO ciing di qua trung diém SF theo b6 dé hinh
thang nén K, O, M thing hang.

Goi (K) tiép xtic SD tai P = = 1J//SF.

Trang 4 £l LIM Olympic - CLB 6n chuyén, HSG



Chuong

CHON DTQG QUANG NGAI 2026 — NGAY 2

[
( Baitoan 0.4. ) (Lim Olympic - Quéng Ngéi TST - P4)

Cho tam giac nhon ABC nai tiép dudng tron (O). Goi M, N lan lugt la trung diém cung nhé BC
va cung BAC cta duong tron (O).
@ Goi I,J lan lugt 1a tam dudng tron noi tiép cac tam giac AM B, AMC. Ching minh bén
diém A, N,I,J cing thuoc mot dudng tron.
@ Goi (K) la duong tron tiép xic véi AM, AB va tiép xiic trong véi (O); (L) 1a dudng tron tiép
xtic v6i AM, AC' va tiép xic trong vé6i (O). Tiép tuyén chung trong (khac AM) cta (K) va
(L) cat M N tai Z. Chitng minh dudng tron ngoai tiép tam gidac AZN tiép xiic v6i ca (K) va

(L)

(£ L&i giai.

@ Goi AT cét (O) tai G, AJ cat (O) tai H. Ta dé ¢6 GI = GB = GM va HJ = HM = HC ma
AG, AH dang giac néen GB = HC = GI = HJ, lai ¢c6 N la trung diém cung 16n BC nén N ciing la
trung diém cung 1én GH = NG = NH = ANGI = ANHJ (c.g.c) = ZNIG = ZNJH = ANJI
noi tiép.

(2) Goi AN, AM cét BC tai E, D.

Xét phép nghich dao cyc A phuong tich AB - AC va lay déi xitng qua phan giac ZBAC ta c6:

£ CLB Todn Lim - OLYMPIC - 8 0789102019 Trang &
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?«’
B « C,(0) + BC nén (K) bién thanh dudng tron bang tiép (Q) cia AADC va (L) bién thanh
dudng tron bang tiép (P) cia AABD.

AP PU
Goi U,V la hinh chiéu cta P,Q len AT = A0 - oV Goi PQ cét BC tai E' = E’ 1a tam vi tu
E'P AP
ngoai cua (P) va (Q) = ﬂ = —— = AF' 1a phan giac ngoai ZPAQ = E' tring E.

E'Q QV AQ
Goi tiép tuyén chung ngoai khac BC' cta (P), (Q) cit AD tai T, cit (ADE) tai X = AE, DX la
hai duong cao ADET do (ADE) la duong tron dudng kinh DE. Ta thay anh ctia tiép tuyén chung
trong d ctia (K) va (L) sé 1a dudng tron di qua A tiép xic trong véi (P) va tiép xtic ngoai vdi (Q)
nén anh ctia d chinh la dudng tron Euler tam giac DET theo dinh 1i Feuerbach. Ma Z 1a giao diém
ctia d v6i M N nén anh ctia Z chinh la X, 1a giao diém ctia (ADE) va (Euler) cha ADET. Ma EX
tiép xtc véi ca (P) va (Q) nén (AZN) tiép xtc véi ca (K) va (L).

[{ Bai toén 0.5. ] (Lim Olympic - Quéng Ngdi TST - P5)

C6 N ngudi ngodi thanh mot vong tron (N > 3), mdi ngudi cam k tam thé (k > 2), trén mdi tam
thé duge ghi mot s6 thuoe tap {1,2,3,..., N}. Mdi s6 thuoc tap trén duge ghi ding trén k tam
thé, tic 1a ¢6 k thé duge ghi s6 1, k thé duge ghi s 2, ..., k thé duge ghi s6 N. CA N ngudi cling
thue hién tro choi nhu sau: Mdi lugt choi, mdi ngusi déu giit lai nhitng thé duge ghi s6 16n nhat
trong nhitng thé ma minh dang c¢é (c6 thé nhiéu hon mot thé), roi chuyén cho ngusi bén tay trai

nhitng thé con lai. Tro choi sé ditng lai khi xuat hién it nhdt mot ngudi gitt trong tay k thé c6 ghi
s6 gidng nhau (c6 thé ho dang giit nhiéu hon k thé).
@\J V6i N = 25, k = 2, chitng minh réng tro choi luon dimg lai sau hitu han lugt choi ma khong
phu thudc vao viéc ban dau ho cam thé thé nao.
(@ Tim tat ca cac gia tri ctia k vi N dé tro chai dimg lai sau hitu han lugt choi ma khong phu
thuoc vao viéc ban dau ho cam thé thé nao.

@ L& giai.
(\ D Ta sé giai bai toan trong trudng hgp tong quat la k = 2 va N la s6 18.

Dat N = 2m + 1. Gia sit phan chiing rang tro choi khong bao gis dimg.
Hai thé mang s6 N ditng yén tai hai nguoi khac nhau. Sau d6, hai thé mang s6 N —1 sé dugc chuyén
qua nhitng ngudi dang git thé N cho téi khi chiing dén nhitng ngudi khong giit thé c¢6 s6 16n hon.
Khi 4y ching ding yén. Néu ching cliing ditng yén tai mot ngudi thi tro choi da dimg, nén ching
phai nim tai hai ngudi mdi khac nhau.
Tiép tuc nhu vay, sau hitu han lugt, tat ca thé mang cic s6 m+2,m+3,...,2m+ 1 déu ding yén.
C6 m s6 nhut vay, nén 2m = N — 1 thé trén nim tai N — 1 nguoi khac nhau.
Goi A 1a ngusi duy nhat con lai.
Xét hai thé mang s6 m + 1. Tai bat ci ngudi ndo trong N — 1 ngudi trén, thé m + 1 déu nhd hon
mot thé dang dudce git ¢ dinh, nén né phai duge chuyén tiép.
Vi thé ca hai thé m + 1 cudi cing déu di t6i A.
Khi thé thi nhat t6i A, né duge giit lai. Sau d6 thé thit hai ciing téi A, nén A giit hai thé cing
mang s6 m + 1. Trd choi dimg, mau thuan.

Vay néu k = 2 va N 1é thi tro choi luon dimg.

Trang 6 £l LIM Olympic - CLB 6n chuyén, HSG



Chuong 2. Chon DTQG Quang Ngai 2026 — Ngay 2 3&) ll\llvl)U

’C2> Ta sé chiing minh ngoai trit truong hop k = 2 va N 1&, thi tro choi déu khong dimg lai.
¢ Truong hgp 1: N chén.

Dt N = 2m. Chia N nguoi thanh m nhém, mdi nhém gom hai nguoi.

Ta duing m s6 16n nhat lam +1,m +2,...,2m.

V6i mdi s6 r € {m+1,m+2,...,2m}, lay k thé mang s6 r va phat cho hai ngudsi trong mot

nhom: mot nguoi nhan 1 thé, ngusi kia nhan k — 1 thé.

Nhu vay mdi ngudi déu cé it nhat mot thé mang s6 16n hon m, nhung khong ai c6 di k thé

cting s6. Cac vi trf con thiéu duge dién bang toan bo cac thé mang cac s6 1,2,...,m.

Trong qué trinh choi, cAc thé mang s6 16n hon m luon 1& nhitng thé c¢6 s6 16n nhat tai ngudi

dang giit chiing, nén chiing diing yén mai mai. Moi thé mang s6 khong vugt qua m déu nhd

hon céc thé ¢6 dinh nay, nén sau mdi lugt ching déu duge chuyén sang ngudi bén trai.

Do d6, phan cac thé nhé ma mdi ngudi dang gitt chi chuyén nguyén sang ngudi bén trai sau

mdi lugt. Ban dau mdi ngudi ¢ it nhat mot thé 16n, nén c6 nhiéu nhat k£ — 1 thé nho. Vi vay

khong bao gid ¢6 ngudi ndo nhan duge k thé nhéd cung s6.

Mit khac, véi mdi s6 16n, k thé clia sé6 d6 duge chia cho it nhat hai ngudi va luon ding yén,

nén ciing khong thé c6 ngusi ndo giit di k thé cling s6.

Vay v6i cach chia ban dau nay, tro choi khong bao gis dimg.

& Truong hop 2: N 1é va k > 3.

Viét N =2m + 3.

Chia N ngudi thanh mot nhém gom ba ngudi va m nhém, médi nhém gom hai ngudi.

C6 tat cd m + 1 nhém, lay m + 1 s6 16n nhat trong {1,2,..., N} v gan mdi s6 cho mot nhém.
# V6i méi nhém gdm hai ngudi, chia k& thé mang s6 tuong ting thanh hai phan 1 va k — 1.
# V6i nhém gdm ba ngudi, chia k thé mang s6 tuong ting thanh ba phan 1,1,k — 2. Do
k > 3, ca ba phan déu khac rdng vA mdi phan déu c6 it hon k thé.

Nhu vay mdi ngusi déu giit it nhat mot thé mang mot trong m + 1 s6 16n nhét, nhung khong
ai gitt di k thé cting s6. Ta dién cac vi tri con lai bing tat ca cac thé mang nhitng s6 nhé hon.
Hoan toan twong tu trudng hop trén, cac thé mang m + 1 s6 16n nhat ditng yén mai mai, con
céc thé nho hon chi chuyén vong quanh ban tit ngudi nay sang ngudi bén trai.

M&bi ngudi ¢6 it nhat mot thé 16n, nén tai moi thoi diém phan thé nhd chuyén t6i mot ngusi
c6 khong qua k — 1 thé. Do d6 khong thé xuét hién k thé nhd ciing s6 tai mot ngusi. Cac thé
16n ciing da dudc chia cho it nhat hai ngudi nén khong thé tao ra k thé cling s6 tai mot ngudi.
Vi vay ton tai cach chia ban dau dé tro choi khong bao gis dirng.

Tit day ta suy ra dugc tit ca cac gia tri can tim 1a k = 2 va N 18.

€3 CLB Toén Lim - OLYMPIC - @ 0789102019 Trang 7



%9 LIM EDU

[
( Baitoén 0.6. J (Lim Olympic - Quéang Ngdi TST - P6)

Cho da thitc he s6 thuc P(z) = 220% 4 122920 ... 4 gogosz+ asgag VO asgas = 0 VA asgesasgag > 0.
Biét ring da thic P(z) ¢6 2026 nghiém thuc.
@ Chiing minh rang P(z) c6 cd nghiégm am va nghiém duong,.
@ Xét day da thic Pi(z) = P(z), Pyr1(z) = P(Py(z)), véi moi n > 1. Ching minh ring da
thitc Pagos(z) c6 cd nghiém am va nghiém duong.

.

(£ Lai giai.
Goi cac nghiem thue ctia P 1a 21, 29, . .., 22026 (k€ i boi). VI agges # 0, tat ca cac x; déu khac 0.
2026 4
@ Theo Viete, ta ¢6 asgs = 122 - -+ 2026 VA A2025 = —12026 Z —,
=i
2026
Do asgosasges > 0, suy ra Z = < 0. Mat khac, vi agge4 = 0 nén
i=1 """

1
0 = ag024 = a2026 Z wo—
1<i<j<2026 ~ ¥

1
Vi vay Z =0.
1<i<j<2026 Lty

T day suy ra duge P ¢6 it nhat mot nghiém am va it nhat mot nghiem duong.

Goi a < 0 1a nghiém am nhé nhat va 8 > 0 1a nghiém duong 1én nhéat cia P.

®

Ta c6 nhan xét sau: V6i mdi t > 0, phuong trinh P(z) = ¢ ¢6 it nhat mot nghiém am va it nhét

mot nghiém duong. That vay, ta co
Pla) = P(B)=0<1,
trong khi do P la da thitc monic bac chdn nén

lim P(z)= lim P(z)= +oo.
T—>—00 T—~+00

Theo dinh 1y gia tri trung gian, trén (—oo, ] ¢6 mot nghiém cta P(z) = ¢, va trén [3,+00) cing

c6 mot nghiém, trong d6 nghiém thit nhat am va nghiém thit hai duong.

Bay gio dat t9p = 0. Do 8 > 0 va P(8) =0, ta chon ¢t; = 8 > 0 sao cho P(t;) = to.

Tiép tuc, néu da chon t; > 0, theo nhan xét trén ta c6 thé chon mot nghiem duong tj41 > 0 cla

phuong trinh P(z) = t;. Bang cach dé ta thu duge
P(tjy1) =t;, j=0,1,...,2024,
vei t1,to,...,ta005 > 0.

Cubi cling, xét phuong trinh P(z) = t9925. Theo nhan xét trén, phuong trinh nay sé c6 mot nghiem

am u < 0 va mot nghiém duwong v > 0. Khi dé

Popae(u) = Pagas(P(tao2s)) = 0, Pa26(v) = Pag2s(P(ta02s)) = 0.
Vay Pspo6 ¢6 cd nghiém am va nghiém duong.
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