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R KO BAR €0 Blc i AR TRIEN KA GI0Y THIEY
SACH GIAO KHOA MG CAC LGP 5, 9, 12 TREN TOAN QUOC

Theo 1 trinh trién khai Chuong trinh gido duc phd
théng 2018, tir ndm hoc 2024 - 2025, hoc sinh I6p
5, 9 va 12 trén cd nudc sé bdt ddu hoc sach gido
khoa (SGK) mdi. Bo Gido duc va Dao tao (GD&DT)
dd ban hanh cic quyét dinh phé duyét danh muyc
SGK 16p 5, 9 va 12 theo chudng trinh méi dugc st
dyng trong cc cd sd gido duc phd thdng.

TU ngay 19/02/2024, Nha xuit ban Gido dyc Viét
Nam (NXBGDVN) phdi hgp vdi S& Gido duc va Pao
tao cac dia phuong t chifc Hdi thdo gidi thiu cdc bd
SGK do NXBGDVN bién soan theo danh muc da dugc
B trubng Bo GD&DT phé duyét tdi lanh dao, cdn b
quan Ii va gido vién tai cdc dia phuong trén toan
quéc.

Hoi thdo duge NXBGDVN td chifc theo hinh thic
tryc tuyén nhdm cung cdp thong tin vé ndi dung, cdu
tric, nhiing diém ndi bat,... cla mdi by SGK, lam
can cif dé can b quan Ii, gido vién tai cdc cg so
gido dyc xem xét va Iya chon st dung SGK c6 hiéu
qua, phit hgp vdi d6i tugng hoc sinh va diéu kign cla
don vj minh.

Pho Glam doc So GD - DTHa Noi Pham
Quoc Todn phat biéu khai mac Héi thdo

Tai mdi budi hoi thdo, bén canh ndi dung gi6i

thigu v&8 mdi cudn SGK thudc hai bd sach K&t ndi tri

thic vdi cudc song va Chan trdi sdng tao, céc thiy
c6 gido con dugc gidi thiéu cic ngudn tai lidu hd trg
gido vién sl dung, day hoc theo SGK mdi higu qua.
Ngudn hoc lidu nay gém phién ban dién tli séch gido
khoa, sach gido vién, sach b trg; cac tai ligu gici

thigu sach, tai ligu hd trg khac duge ddng tai md trén
nén tang TAp hudn (tai dia chi taphuan.nxbgd.vn).

NXBGDVN cling huy dong tit c& cdc Tdng chi
bién, chll bién, tc gid cdc by SGK tham gia gidi
thiéu séch dé dam béo ddp ing cdc yéu ciu vé ngi
dung va thdi gian gi6i thiéu cia cdc tinh, thanh phd.

Vé phdn ki thuat, dé ddm bdo chat lugng (hinh
anh, 4m thanh, tuong tic gifa bdo cdo vién va nguoi
nghe....) tai céc budi gidi thigu tryc tuy&n, NXBGDVN
dd chudn bi hé thang 30 phong studio dat tiéu chudn
tai hai dia diém Ha Noi va TP. Hd Chi Minh.

Can b¢ quan li, gido vién nghien ctiu
SGK moi

VGi tu tudng ddi mdi, sang tao, cac by SGK Idp ©
9, 12 cla NXBGDVN s& gidp hoc sinh tich cyc ho
tap, két ndi nhiing kién thic va ki ning dugc hoc
ap dung vao thyc tién cujc sbng. Pdng thoi, giv
gido vién ddi mdi phuong phép gidng day, trién kha.
thanh cong Chuang trinh gido duc phd thong 2018.

NXBGDVN cing cdc tic gid SGK cam két cung
cdp ngudn tai ligu, hoc ligu da dang, ludn ddng hanh,
h trg dé cac thdy co tridn khai cong tac giang day
dat hidu qué cao trong ndm hoc tdi va cac ndm tiep
theo.

Theo k& hoach, dén cudi thang 3/2024, NXBGDVN
sé hoan thanh viéc gidi thitu SGK mdi dén tat cd
cac tinh/thanh trén cd nudc theo chi dao cha B
GD&DT.

BAN TRUYEN THON
(Nha xudt ban Gido duc Vigt Na
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Trong bai viét ndy chung tdi xin gi¢i thi¢u mot sb
bdi todn tht vi c6 lién quan dén ba dudng cao
trong tam gidc. Hy vong r?mg céc chu hinh trong
mdi bai todn d6 s& gitip ich cho céc ban trong ky
thi vdo 16p 10 THPT sép téi.

Bai 1. Cho tam giac ABC nhon ngi !ié’/) ceong
tron (()) co cac duong cao AD,BE,CI? cdt nhau
tai H. Pwong tron ngoqi !iép tam giac AEF cat
(0) tai diém thir hai la S. Hai dwong thing AS va
BC ¢dt nhau tai J. Goi M la trung diém ciia BC.

a) Chitng minh ba diém J,F,E thing hang va tir
giac DMEF ngi tiép.

b) Puong tron ngoqi liép tam gide AEF cdat AM
tai diém K. Chitng minh tr giac ASDM  ngi /iép
va JKM =90".

¢) Goi T la trye tam tam giac SBC. Puong thang
HT edt cac canh AB, AC tai P,Q. Chirng minh H

la trung diém cia PQ.

Lai gidi.

a) Goi giao diém cia JF véi dudng tron ngoai
tip tam gibc AEF 1a E'. Khi d6:
JAF = JE'S = AJSE' ~ AJFA (g.8)

= JS.JA=JF.JE".
Ta co: .7/_1\8=.7(,TS' = AJAB ~ AJCS

= JAJS = JB.JC.
Do d6: JF.JE'=JB.JC. Suy ra:

AJFC ~ JBE'=> JE'B = JCF.

Do d6 tir gisc BCE'F nbi tiép. Nén E' 12 giao
diém cia cic dudmg tron ngoai tiép tam giac
BFC va AEF.
Ti gidc BFEC ¢6 BFC =BEC =90° nén tir gic
BFEC nbi tiép. Do @6 E 1a giao diém cua dudng
tron ngoai tiép tam gidc BFC va AEF.
Khi @6 E=E' nénba diém J;F;E thing hang.
Ta c6: BEM = MBE (do tam gidc MBE can tai
M), md DAC = MBE = DAC =BEM (1).
Mt khac: BAD = HEF (2).

Tix (1) va (2) suy ra:
BAD + DAC = HEF + BEM
= BAC = MEF

= BDF = MEF (do EZE?:EEF)
nén tir gidkc DMEF ndi tiép.
b) Tr cdu a) ta co:
JEM = JDF => AJEM ~ AJDF.
Suyra: JF.JE=JD.JM.

TOAN HOC
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Do d6: JDJM = JS.JA

— AJAD ~ IMS (g.g) = JDA = JSM =90°
nén tir gidc ASDM ndi tiép.
Tir gidc AEHF c6 AEH + AFH =180° nén ti
gisc AEHF ni tiép. Khi d6 tir gidc ASHE néi
tiép nén ASH =180° — AEH =90°,nén HS L JA,
do d6 ba diém M,H,S thing hang.
AAIM cb AH L IM,MH 1 JA= JH L AM.
Tt gidc AEKH ndi tiép nén AKH = AEH =90°,
Khi 46 ba diém J,H,K thing hing nén
JKM =90".
c) Ké dudng kinh AX cua duong tron (O). Khi
d6: ABX =90° = BX L BA.
Do d6 BX song song vdi CH.
Tuong ty CX song song véi BH.
Do d6 tir gisc BHCX 1a hinh binh hanh.
Viviy M la trung diém cia HX.
Khi d6 MO 1a dwong trung binh tam gidc AHX,
nén AH =2MO.
Chimg minh twong ty ta cd ST =2MO.
Suyra AH=ST. Ma AH song song vdi ST
nén tir gidc AHTS I hinh binh hanh. Do d6 AS
song song v&i TH, vi vay MHT =90".
Tacé: PHD=DMH =90° —DHM

= AHP=CMH.
Ta ¢b: FAD =FCD =90° — 4BC.
AMHP ~ ACMH = P _AH _24H
HM CM BC
HQ 24H
s =% =227 Do d6 HP=HO.
Tuong tr M - BC o dé HQ

Bai 2. Cho tam giac ABC nhon, khéng can npi

tiép dueng tron (O) c6 cic duomg cao

2 T?g?ug% S& 561 (3-2024)
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AQ,BE,CF cdt nhau tai H. Duong flrzfrzg AH
ct (O) tai diém D. Hai dwong thang OD vi BC
cdt nhau tai diém J.

a) Chirng minh Q la trung diém ctia doan DH.

b) Tia HJ cat (0) tai diem K. AK cat BC tai P,
Ching minh HJ LEF va P la tam duong tron
ngoai tiép tam gidgc DHK vdi P la giao diém cia
AK va BC.

c) BE cdt (0) tai diém thir hai la V. VQ cat (0)
tai diém thit hai la S. Goi R Id trung diém ciia FQ.
Chimg minh ba diém A, R, S thang hang.

Loi giai.
7 x
X
F
R (0]
B 0 P C
S
D
K

a) Tir gidc ABQE ndi tiép nén HBO = DAC.

Lai c6 DAC = DBC, do dé DBQ = HBO.

AHBD c¢6 BQ 14 phan gidc dong thoi 1a dudng

cao nén Q 14 trung diém HD.

b) Khi d6 ta c6 JH =JD nén JHD = JDH.

Mit khiac O4 = OD nén OAD = ODA. Do dé:
DHJ = DAO, khi &6 HJ Jj OA.

Ké tiép tuyén Ax cua (O) khi dé xAB = ACB.
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Tit gide BFEC ndi tiép nén ACB = AFE,

Do d6 xAB = AFE. Suy ra:
Ax [l EF = OA LEF = HJ L EF.
Qua 4 ké dudmg thing song song voi BC cit lgi
(O) Wi X. Tacé:
ABC + AXC =180° va AXC + XCB =180°
Khi d6 lr gidc ABCX" 1A hinh thanh cén nén
S4B = sdXC.
(0) cé: 4PB =%(sd§§+sdc’-&\’)

1

= =sdXCK = XDK.
Do 6 tir gidc DJPK ndi tiép nén PKH = PDJ.

Vi BC 1a trung tryc ciia HD nén:

PH = PD,JH = JD.

APHJ = APDJ nén PKH = PHK = PH = PK.
Do d6 PH =PD=PK. Vi viy P li tim dudng
tron ngoai tiép tam gidc DHK.

¢) Chimg minh tuong ty cdu a) ta ¢ E 13 trung
diém HV. Suy ra QE la dudng trung binh cua
tam gidgc HDV nén QE /| DV = HQE = HDV.
Tir gidc BFHQ ndi tiép nén HOF = HBA.
Tir gidc ABOE ni tiép nén HOE = HBA.
Do 86 FOA=HDV.
Tir gidc BFHQ ndi tiép nén:

BFQ = BHO = AFQ = DHV.

AF VH
ido: AMAFO—-AVHD =» — = —
Khi d6 (0] o

AF VH 1 1
AF _YH i FR=2FQ, HQ==HD).
=T g \ FR=3F0 H2=3HD)

Do dé AAFR ~AVHQ = BAR = BVS.

https.//sites.google.com/site/letrungkienmath
(0) c6 BAS = BVS nén BAR = BAS,

Khi d6 ba diém 4, R, § thing hing,

Bl 3, Cho tam gidgc ABC nhon khéng can cd
AB < AC v cde dwomg can AD BE.CF ¢t
nhauw wi H I,d.y cac diem P, Q lin fwot rén
BE,CF sao cho EFPQ Id hinh birth hanh co
giao diém cia hai dwong chéo la 1. Duong trin
ngoai tiép tam gide DPQ cit BE.CF lin leot la
K,L. Duomg thing AD cat EF tai I, goi M la

trung diém ciia doan AC.

i
a) Chirng minh -’5——5 = —}1 va e giac DMEF ngi

lié'p.

b) Goi G la giao diém ctia PQ véi AD; N la giao
diém ciia DM va HC. Chimg minh KL song song
vai BC va APDG ~ ALDN..

¢) Chitng minh ba diém M KL thang hang.

Ldi gidi.

c

a) Ta cé két qua quen thugc: FH 1a phan gidc cia
FI

IFD tir 6 suy ra ﬂ=—.
HD FD

Lai c6 DMC =2DAC = DFE nén tir gide DMEF
ndi tiép.
b) Ta cé LKH = LQP = EFH.

TOAN HOC 3
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Tir gidc BFEC ndi tiép nén:
EFH =EBC = LKH = HBC
= KL song song vGi BC.
Mit khic FH = HAE = HDN = t& gidc FIND
ndi tiép = FID = FND.
Miit khic FID = JGQ = PGD nén PGD = LND.

Lai c6 DPG = DLN. Do d6 APDG ~ ALDN.

c)Tacé:@=@=Q.
HG HI FI
ADFI ~ACMN = 2F _CM. _ DM
FI MN MN
Do 46: @=@:D—H=E_
HG MN DM DN
Theocﬁubthi£=£. Do 6—D£=2£.
DN DL DM DL
Két hop cdu b) ta co:

ADPH ~ ADLM => DPH = DLM.
Ma DLK =DPH, nén DLK =DLM. Suy ra ba
diém M,K,L thing hang,

Bai 4. Cho tam gidac nhon ABC voi AB < AC néi
tiép dwong tron (O) Goi BH va CQ la hai dwong
cao cua tam giac ABC. T r'é}) tuyén tai B va tai C
cia duong tron (O) cdt nhau tai M. Poan thang
OM cdt BC va cdt duong tron ( O) lan leot tai N
va D. Tia AD cat BC tai F; AM cat BC tgi E va cat
duong tron (0) tai diém thir hai la K (K khac A).
a) Chiing minh rang:

ABKC = ACKB vi ABM = AHN.
b) Goi I la tam dwong tron ngogi tiép tam gidc
AFN. Ching minh [OM + ADN =180,
¢) Qua E ké dwong thing vuéng goc véi BC ct
OH tai G. Ching minh ba diém A,G,N thing

hang.

TOAN HOC
 cTugitre
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Lo gidi.

a) Trong dudng tron (0) c6 MBK = BAK.
Xét AMBK va AMAB cb:
MBEK = BAK vi chung BMK
| = AMBK ~ AMAB = 28 = @
AB MA
Tuong tu ching minh dugec:
AMCK ~ AMAC = K = E
AC MA
Do MB;MC 12 tiép tuyén cia dudmg tron (O)
nén MB =MC. Do d6:
%=%=>AB-CK=AC-BK.
Trong (O) c6 ACB= 4Bx. Ta ciing c6:
MB =MC,0B=0C = OM la dudng trung truc
ciia BC = N 14 trung diém ciia BC.
Do BH i dudng cao cua A4BC nén ABHC
vudng tai H, md N la trung diém ciia BC nén
NB=NC=NH ANHC
N => NHC = ACB . Do d6 NHC = ABx.
Ta co:
NEC + AHN =180°; 4Bx + ABM =180';

NHC = ABx = AHN = ABM.

nén cdn tai
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b) Ké tia MO cit dudmg trén (O) tai didm thi

hai 12 S khéc diém D => SN L BC = FNS =90'
= N thudc dudng tron dudng kinh FS.

Trong (O) c6: DAS =90" hay FAS =90°

= 4 thudc dudng tron dudng kinh FS.

Do d6 4 diém 4,F,N,S cing thude dudmg tron
duong kinh FS. Suy ra tim 7 cla dudng tron
ngoai tiép AAFN 14 trung diém cia FS

Ta c6 I 14 trung didm cia FS, O 1 trung didm
cia DS = OI 1a dudng trung binh cia ASFD

= OI /| DF = OI | AD = IOM + ADN =180".
¢) Goi G' 1a giao diém cia AN va QH.

Ta chimg minh dugc:
AABH ~ ABMN =25 _ 4B NB=nNH
BN BM
AH AB —_
——=——, mit khi = y
N BM mit khic AHN = ABM, suy ra
AAHN ~AABM. Do d6 NAH=MAB hay
G'AH = EAB.
Ta chimg minh dugc:
AAQC~AAHB=>14£=£
AH AB

= AAQH ~ AACB.
= AHQ = ABC hay AHG' = ABE.
AMHG' ~ AMBE =296 _ A0
AE 4B
. AH AN _ AG'
a = = =
AB AM ~ AE AM
Tacbé EG [/ MN, do d6 E,G,G' thing hang.
Ma G,G'e QH, suyra G' va G tring nhau.
Viy ba diém 4,G,N thing hang.

M

= EG' || MN.

Bai 5. Cho tam gidc ABC nhon ¢é diém A thay doi
va B,C ¢6 dinh. Cic duong cao AD,BE,CF cat
nhau tai H. Goi M,N lan leot la trung diém cua
BF,CE.

a) Chimmg minh tie gide AMDN ngi tiép.

b) AD cit EF tqi T. T i(.fp Iuyé'n tai D cua dieong
tron ngogi ticp tam giagc ADC eit AB tai X, Tiép
Irl_ufn tai D cua ducng tron ngoai Iiép lam giac
ADB cit AC tai Y. Chieng minh tir gige DXFT ngi
Ii(.fp va XY di qua trung diém cia doan DT,

¢) Vé phia ngoai tam gidac ABC dung hai tam giac
APB  va AQC  sao  cho

dong  dang

APB - )l@( "= 90°, Chitng minh rang dwong tron
ngoqi tiép tam gidc PDQ luon di qua mét diém co
dinh khi diém A thay doi.

Loi giai.

a) T\t gisc ABDE ndi tiép do do:
EDC = BAC; DEC = 4BC.
Ti gide AFDC ndi tiép do 46 FDB = BAC.

ADBF ~ ADEC(g.g) = 28 - BF. _ MB

DE EC NE

= ADBM ~ ADEN (c.g.c) = BMD = END.

Khi d6 tir gidc AMDN ndi tiép.

b) Vi XD 14 tiép tuyén clia dudng trdn ngoai tiép
tam gidc ADC nén xDA = ACB.

Tir gidc BFEC ndi tiép do d6 AFE = ACB.

TOAN HOC 5
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Vi viy AFT = ADX nén tit gisc DXFT néi tiép.
Khi d6 XTD = XFD.
Tuong tyr cdu 1 ta co XFD=A4FT. Do d6
X%=ﬁ‘:>XT=XD.Tu’0ng tw: YT =1D.
Do d6 XY 14 trung tryc ciia 7D nén XY di qua
trung diém cua doan DT.
¢) Goi S 1a trung diém cia BC.Liy J déi ximg
véi P qua S = tr gidc BPCJ 13 hinh binh hanh
nén CJ /| BP; CJ = BP.
AP _AQ _ AQ _4P
PB OC _QC CI
— ACQ-ACB-BCJ

Vi AAPB ~ AAQC =

Ta co: Q/E] =360°

=360° — ACQ - ACB- PBC
=360° — 4BC - ACB-24CQ
=180° - 24CQ + BAC = PAQ.

Khi d6: A4PQ ~ CJQ (c.g.c)

AQ B0 === =  mEm oms
> QJ,AQP—CQJ::»AQC POJ;

AAQC ~ APQJ (c.g.c) = PJQ = ACQ; POJ = 90".
Khi 46 PSQ =2PJ0 =24CQ.
Ti gidc ADBP ndi tiép nén ADP = ABP = ACQ
Tuong tx ADQ = ACQ. Viviy PDQ = 24CO0.
Khi 46 PDQ =PSQ = ti gidc DPOS ndi tiép.
Do d6 dudng tron ngoai tiép tam gidc PDQ ludn
di qua trung diém cua BC cb dinh khi diém 4
thay dbi.

CAC BAI TOAN LUYEN THEM
Bai 1. Cho tam gidc 4BC ni tiép dudng tron
(0) c6 chc dudng cao AD,BE,CF cit nhau tai
H. Dudng thing OA cit cic duomg thing
BE,CF lan luottai P,Q.
a) Chimg minh AHPQ ~ AABC vi AH 1a tiép
tuyén clia dudng tron ngoai tiép tam gidc HPQ

TOAN HOC
6 ¥ CTusilpe S4 561 (3-2024)

b) Tiép tuyén tai 4 ciia (O) cit duong thing BC
tai S. Chimng minh AAPH ~ AABS.

c) Goi T la tim dudng tron ngoai tiép tam gidc
HPQ. Goi M 1a trung diém ciia BC. Chimg
minh ba diém 4, T,M thing hang,

Bai 2. Cho tam gidc ABC véi AB< AC ni tiép
(0) dudng kinh AK . Goi H,M lan lugt 1a tryc
tim ca tam gidc ABCva trung diém BC, trung
tryc cia AH cit AB,AC lan lugt tai F.E,
dudng thing qua O vudng géc véi OA4 cit
AB,AC tai O, P. Goi I 14 giao diém cua QF va
PF, S 1a diém d6i xtmg véi Q qua O, SI cét AC
tai T, AH cit BC taiD.

a) Chirng minh ring AH =20M va BAD = CAK.

b) Ching minh CH song song vdi PF.

c) Trung truc PQ cit AD tai G. Ching minh
GOT =90".

Bai 3. Cho tam gidc ABC ngi tiép duong tron
(O) cb céc duong cao AD,BE,CF cit nhau tai
H DPudng phin gidc trong cua BAC cht
HB,HC,(0) ldn lugt tai P,Q,T(T + A). Puomg
thing qua P vudng goc v&i BP cét duomg thing
qua Q vudng goc véi CQ cit nhau tai diém K.
Goi M 1 trung diém BC,TM cit (O) tai diém
S khac T'.

a) Chirng minh tam gidc PHQ cén tai H.

S ; .. HG: SC
b) Chimg minh —==— va
D) g PO~ BC va ba diém A4, K,M

théng hang.

Bai 4. Cho tam gidc ABC nhon néi tiép duong
trdn (O) c6 cic duong cao AD,BE,CF ciit nhau
tai H. Liy diém M bit ky trén cung nhd BC.
Puong thz”'mg MC,MB cit BE,CF lan luot tai
L,K. Chimg minh dudng thing EF di qua trung

didm cta doan LK.
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HUONG DAN GIAI PE THI TUYEN SINH VAO LOP 10,
THPT CHUYEN, THANH PHO HA NOI
NAM HOQC 2023-2024

Mon: Toan (chuyén Toan); Thoi gian lam bai: 150 phuit

Chiu L. 1) Gigi phwong trinh

V,T:S—\/:'l‘\—:_i =2x-8.
2) Cho a,b va c la cac s6 thue khdc 0 théa man
diéu kign @ —c* =¢, ¢ =b*=b va b* -a* =a.

Chirng minh(a -b)(b-c)(c-a)=1.

Loi giai. 1) DPKXD: xZ%. Phuong trinh da cho

tuong duong vai:
o
Jx=3++2x-17

THI1: 4—-x=0=x=4.
TH2: L

CVx=3+2x-7
Két hop véi PKXPD ta dugc tip nghiém phuong
trinh 13 S ={4}.

=0.

+2=0 (v0 nghi¢m).

2) Tir gia thiét, ta co:
a+b+c=a* -+ -b*+b*-a’ =0.
b*-a*=a

< (a-b)(a+b)=-a

Mit khac:

=(a-b)c=a.
Tuong ty: (b—c)a=b, (c-a)b=c.
= (a=b)(b-c)(c-a)abe = abe.
Do a,b,c déu khéc 0, suy ra:
(a=b)(b-c)(c—a)=1.
Cau IL 1) Cho ba s6 nguyén a,b va c théa man

a* +b* +¢* =2abc chia hét cho 6. Chimg minh
abc chia hét cho 54.

2) Tim tat cd c@p so nguyén dwong (x,y) thoa
min X'y -x'y—4x* +5xy -y’ =0.
Loi giai. 1) Tir gid thiét ta thdy trong ba s6 a,b,c
¢6 it nhAt mét s6 chdn = abei2 (1).
Ta thiy trong ba s6 a,b,c ton tai it nhit mdt sé

chia hét cho 3. Thét vay, néu ca 3 sb a, b, ¢ déu

khéng chia hét cho 3, suy ra:
a’> =1 (mod3), * =1 (mod3), ¢* =1 (mod3)

a* +b* + ¢* —2abc =3-2abc (mod3)
=-2abc (mod3) = 0 (mod3),

(diéu nay méau thuin véi gia thiét

a® +b* +c* - 2abc:6néna® + b* + ¢t —2abc:3).
Gia st a:3=0"+c":3. Do b*=0,1 (mod3),
c*=0,1(mod3) nén b va ¢ chia hét cho 3. Suy
ra abc:27 (2).
Do (2,27) =1 nén tix (1) va (2) suy ra abc:54.
2) Tacéd: z'y—a’y—4z° +52y—y* =0

& a:y(:::2 —$+1)= (2z—y)2.
Gia sit p la udc nguyén t6 chung cla xy va
x* =x+1=> p=1 (vé li). Suy ra:
(xy,x2 —x+1)=1.

Do d62° —z+1 va xy 1a cdc sb chinh phuong.

{Jc2 —x+l=1
Suy ra: i
xy=(2x-y)

TOAN HOC
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Pextl=(2x-y)?
hoiic {x (2x-7) ,
xy=1

Timduge 2=1Vvd y=1lholic z=1vd y=4,
Thir lgi ta c6 hai ¢fip s (x, y) thda min bai todn 1a:
(xx)=(11) vd (x,»)=(1,4).

Ciu ML 1) Tim tdt ca cap 30 nguven (.\',y) SA0
cho xy la so chinh phiong va eyt la so
nguyen (o,

2) Voi cae so thie khong dm a,b va ¢ thoa man
a4 2b+3¢=1, tam gia tri lon nhdt va gid tri nho
nhat ciia biéu thirc

P= (u + 6b + ()c')(u + b+ U).
Loi gigi. 1) Bt xy=a’ (aeN). Suyra:

o +ay+y’ =(av:-+-y)2 —a’
=(z+y+a)(z+y—a).
Do zy > 0 nén x v y cling déu,
THL: x>0,y>0=>x+y-a=l=>x+y=a+l.
= (a+1)' 242’ = a=1.
Tim duge (x,5)=(1,1).
TH2: x<0,y<0. Tuong ty THI, tim dugc:
(%) =(-1-1)
Két lugn: (z,y) = (1,1) hodc (x,»)=(-1-1).

2) Theo bét ddng thitc Bunyakovsky, ta cé:

iP=(ia+9b+9c)(a+b+c)
2 2

2
Z[J—Zia +3b+30]

2(a+2b+3c)2=1

TOAN HOC
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=>P23.
3

Miit khdc, khi a=0;b=0;c=§- thi P=§.

Suy ra min P =—§-.

Ap dyng bét ding thirc Cauchy, ta cé:

4P =(a+6b+6c)(4a+4b+4c)

(sa+ 106 +10¢c)’
4

< (5a+10b+15¢)*
4

2
=>4P525(a+2b+3c) =3§=>Ps—2—5.
4 4 16

b=2ic=0 thi =2,

Miit khic, khi a =L
2°73 16

Suy ra max P =f—5.

Ciu IV. Cho tam gidgc ABC c¢é ba goéc nhon
(AB & AC), néi tiép dong tron (O). Ba dwong
cao AD,BE va CF ciia tam giac ABC cung di qua
diém H. Puwong thang EF cat dwong thang AD tai
diém Q. Goi M va I lan leot la trung diém cia cdc
doan thing BC va AH. Puong thang IM cat
dwong thing EF tai diém K.

1) Chitng minh tam gidc AEK dong dang véi tam
giac ABM.

2) Puong thang EF cdt dwong thang BC tai diém
S, dieong thing SI cdt deong thang MQ tai diém
T. Chirng minh bon diém AT,H va M cung thuge
mot dwong tron.

3) Tia TH cat dwong tén (O) tai diém P. Chimng

minh ba diéem A, K va P la ba diém thang hang.

Loi gidi.
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1) Chirng minh dugc AAEF ~ AABC.

Suyra AEK = ABM (1), Lai cé:

ME=MF‘=~;—BC, IE = IF

nén M/ 14 trung trye cia EF, Din dén K 13 trung

diém cua dogn thing EF. Suy ra % === (2).

T (1) va (2) suyra AAEK ~ AABM.
A

2) Ta cé: ID 1 SM, SK | IM (do MI 1 trung truc
cua EF) nén Q 1a tryc tim tam gidc ISM, suy ra:
QI.QD = QT.QM.

Do 4 diém I, F, D, E cling thugc dudng tron Euler
cua A4BC nén

QI.QD = QE.QF.

Do 4 diém 4, E, H, F cing thudc dudng trdn nén
QE.QF = QAQH.

Suy ra: QTQOM = QAQH

= AQTA ~ AQHM.
Suy ra tir gidc ATHM 14 tir gidc ndi tiép.
Do d6 4 diém AT,H va M cing thujc mdt

dudng tron.

3) Goi P' 1a giao diém cua 4K va TH. Do 4, T,
H, M cung thugc mdt dudng tron nén

P'TM = MAH [= -;-sd ﬁ/f]
Xét tam gidc vudng JEM c6:
IE* = IK.IM = IA?
= AIKA ~ AIAM
= AKI = P'KM = MAH.
Suy ra P'TM =P KM, din dén tir gikc TKMP'
[a tir gidc ndi tiép (*).
Ké dudong kinh AN cua (0). SA cit (O) tai
diém tht hai J. Khi d6 BHCN I hinh binh hanh
= H, M, N thing hing.
Mat khac, tt SJ.S4 = SB.SC = SE.SF suy ra J
thugc dudng tron duong kinh 4AH = 4J 1 JM, ma
AJ L JN = J, H, N thing hang. Suy ra b6n diém
N,M,H,J thing hing.
Lai c6: SJM = STM = SKM =90°. Tir (*) suy ra:
J, T, M, K, P’ cung thugc mét dudng tron.
Din t6i tir gide JTMP' nbi tiép.
Ta cé: NJP'=P'TM = MAH = 04K = NAP".
Suy ra tir gisc JANP' ndi tiép. Suy ra P'e(0).
Do d6 P'=P. Suy ra ba diém A4,K,P 14 ba diém
thiing hang,
Ci V. Cho 2023 diém nam trong mgt hinh vuéng
canh 1. Mot tam gide déu dwoe goti la phu diem M

LTy | 3 . - 3 -
new diem M nam trong tam giac hodc nam trén

canh cia tam gidc.

TOAN HOC
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V)Y Chiimg minh ton tai tam gide déw canh \;) phti gifc ndy chifa it ohiit [“%23_ +1=506 didm
it nhde 253 didm trong 2023 diém da cho trong 2023 dide 88 e,
D) Chiimg minh ton tai tam gide dén canh “7 phii
it nhat 506 diém trong 2023 didm di cho. . \,iwo
L gidi, 1)
o 5

Goi OABC la tir gihc chira 506 diém do.
D

60°

X
Chia hinh vudng canh 1 di cho thanh 8 tam giac

vudng cin nhu hinh bén. M3i diém trong 2023
diém di cho s& thudc mdt trong 8 tam gidc trén, Q
suy ra mjt trong cdc tam gidc s& chira it nhit

3—? +1 =253 (diém).

(o4

. |

Y B A

Goi ABC la tam gidc vudng cdn tai A chira 253 2 11 .
Vi AD=—>E nén trén doan AD c6 diém X

diém 6. Dyng tam gidc déu DBC nhu hinh dudi. J3
D 5
sa0 cho AX=:—21. Trén tia 4B ldy diém Y sao
cho AY=%. Khi d6 tam gidc AXY 1a tam gidc
3 n .o
déu canh — chira tir giac OABC.
7 - -
vi BC=3 JS(SJE 6§ _ 55,
Tam gidc DBC phu it nhit 253 diém va c6 4o 6 12
. 1 N . .
dai canh la 5 Tir 46 suy ra tam gidc AXY phi it nhit 506 diém
di cho.
2) Goi O 1a tdm hinh vuéng di cho. Chia hinh
vuéng thanh 4 tir gidc nhu hinh trén. Mét trong 4 TRINH HOAI DUONG
(GV THCS Gidng V&, Ha Ngi)
Gidi thigu

TOAN HOC
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PE THI TUYEN SINH VAO LOP 10 THPT CHUYEN HA NOI
NAM HOC 2023 - 2024

Mon. Toan (chuyén Tin)

(Thaoi gian lam bai: 150 phut)

Cau 1 (2,0 diém)
1) Giai phwong trinh

2x+2=(5-x)3x-2.
2) Giai h¢ phuong trinh

{x +y+3xy=9
X +y'=9

Cau 11 (2,0 diém)
1) Cho p la sb nguyén t5 16n hon 3. Chimg minh
s6 A=27"* -8 chia hét cho 21.
2) Tim tit ca cdc sb nguyén x v y théa min

X =y =2(x-y) +17.
Cau 111 (2,0 diém)
1) Cho da thirc

f(x)=x"+2x* +3x* +2022x + 2023.

Chirng minh da thitc f(x) khong c6 nghiém hiru
ti.
2) Véi cac sb thwc a,b va ¢ théa min
(@+D@G+D)(c+D)=(@-1)b-1)c-1),
tri nho nhét cta biéu thic 4 = |a| + 8] +

tim gid

.
Cau 1V (3,0 diém)

Cho hai duong tron (O;R) va (O’;R’) c4t nhau
tai hai diém phin bi¢t 4 va B (R<R’ <00").
Goi PO 1a tiép tuyén chung cia hai duong tron
(0) va (0’) véi Pe(0) va Qe(0’). Dudng
thing PQ cit dudng thing OO’ tai diém S. Qua
diém S vé& mét dudng théng ciit duong tron (O)

tai hai diém £,F va cit dudng tron (O’) tai hai
diém G,H sao cho SE < SF <SG < SH.

1) Chimg minh duong thing OF song song voi
dudng thing O'G.

2) Chirng minh SA* = SP.SQ.

3) Tiép tuyén tai diém A cua dudng tron (0) cit
duomg thing OO’ tai diém M. Tiép tuyén tai
diém A cua dudng tron (0) cét duéng thing
00’ tai diém N. Puong thing ME cit doan
EA* 14
EB' 1B
ba diém N,I,H 13 ba diém thing hang.

thing AB tai diém /. Ching minh

Cau V (1,0 diém)

Trén ban c6 hai tai keo: tai thir nhit co 18 vién
keo, ti thir hai c6 21 vién keo. An va Binh cing
choi mét trd choi nhu sau: mdi lugt choi, mét ban
s& 14y di 1 vién keo tir mét tiii bat ky hoic 1a mdi
thi 14y di 1 vién keo. Hai ban luan phién thye hién
lugt choi ciia minh. Ngudi dau tién khong thé thye
hién dugc lugt choi cia minh 1a ngudi thua cude,
ngudi con lai 13 nguoi thing cuge. Néu An la
ngudi liy keo trude, hiy chi ra chién thudt choi

ctia An dé An 13 ngudi thing cue.
TRINH HOAI DUONG
(GV THCS Gidng V6, Ha Ngi)
Gidi thigu

S6 561 (3-2024)

TOAN HOC
“etusige 11

Dugc quét bang CamScanner


https://v3.camscanner.com/user/download

D HEN =B AN pyigr i cHudl cAU HOI NHAM PHAT TRIEN

 NANG LUC GIAl QUYET VN 9E CHO HOG SINH

|
&

THEO CHUONG TRINH VA SGK MO1

'I‘RDNG DAY HOC CHU DE “QUY HOACH TUYEN TiNH" LOP 10 'I'lIPT l

L TH] HUONG (8¢ GD&DT Quing n,) ‘
LE pUC HAI (S GD&DT Quing Trj) | ‘
LE XUAN PUC (GV THPT Hai Lang, QuangJ

Chuong trinh gifo duc phd théng 2018 dinh
hudng day hoc phat trién ning lyc v phim chét
cia ngudi hoc. Ning lyc gidi quyét vin dé
(NLGQVD) 1a mét trong cic nidng lyc quan
trong trong hoc toan, chinh vi viy gido vién cin
c6 nhimg phuong phdp cu thé nhim néng cao
phat trién cho ngudi hoc. Bai todn quy hoach
tuyén tinh mot chi dé toén hoc c6 nhidu tmg
dung trong thyc té voi t0i wu hod mot muc tiéu
ndo d6. Thong qua céc bai tip cia chi dé nay,
hoc sinh c6 co hdi giai quyét nhiéu tinh hudng,
vén dé phat sinh tir thyc tidn, tir d6 ning lyc giai
quyét vin dé cia minh dugc rén luyén va phat
trién. Bai viét ban vé viéc phét trién ning luc giai
quyét van @& cho hoc sinh trung hoc phd théng
trong day hoc mén Toan chii ¢ Quy hoach tuyén
tinh. Trong qua trinh day hoc chu d& ndy, gido
vién cin 4p dung cac phwong phap day hoc linh
hoat dé gitip hoc sinh tiép cin vin dé theo nhiéu
cach khac nhau, tir d6 d& dang giai quyét van dé,
phat trién ning lyc giai quyét van dé.

1. MO PAU

Niing lyc gidi quyét van d& (GQVD) toén hoc 1a mot
trong nhitng ning lyc c¢bt 161, quan trong can phai
rén luyén va phat trién cho hoc sinh (HS) trong
day hoc mén Toan, dugc xac dinh rdtrong chuong
trinh gido duc phd thong 2018 (CTGDPT 2018)
moén Todn. Hiép hdi gido vién Toan cia My da
khéng dinh trong chwong trinh hanh dng cua ho
ring “Gidi quyét vdn dé todn hoc phdi la trong
tém cua day hoc Todn trong nha truong”
(National Council of Teachers of Mathematics,
1980, tr.1).

Bai toan quy hoach tuyén tinh & phé théng 14 kiéu
bai to4n c6 ngir canh thyc té, gin lién vai viée img
dung todn hoc, cu thé 12 bit phuong trinh va hé bit
phuong trinh bic nhit vio thyc té cugc séng. Hoc

1 2 T?glrwge S3 561 (3-2024)

sinh thudng gip khé khin khi d6i mit véi nhimg
tinh hudng thyc té chira dung bai toén t6i uu nhur
viy.

Qua mét ndm thyc hién chuong trinh phd théng
2018 hoc sinh 16p 10 14n déu tién duge tiép cén
chuong trinh mén toan trén quan diém, muc tiéu
va chuong trinh méi nén khong tranh khoéi nhimng
b& ngd. Dic biét 12 van dung cac kién thirc toén
hoc dé giai quyét cac bai toan thuc té. Hoc sinh
khéng nhing chua hiéu thu dio ma con 4p dung
né mét cach may moc. Nhitng khé khin cua hoc
sinh chit yéu 14: khong biét bit diu qua trinh giai
quyét van dé kidu nay tir dau, tinh huéng cé nhiéu
théng tin va rang budc... Pé c6 thé day hiéu qua
chu d& ndy va gitp hoc sinh vugt qua nhimg kho
khin do, ngudi gido vién cin c nhirng kiéu kién
thic khéc nhau. Bén canh viéc nim ving kién
thirc ndi dung phd bién, gido vién cin c6 kién thirc
dic thu, kién thirc vé viée hoc, kién thic vé viée
day. Xem xét danh gi4 va phat trién kién thirc cua
gido vién d& day hoc chu d& quy hoach tuyén tinh
12 vin @& cin thiét, nhim gitp gido vién hiéu sau
hon viéc day hoc chii @& nay.

Bai viét trinh bay két qua nghién ctru mét s6 gidi
phép nhim phat trién ning lyc GQVD cua hoc sinh
khi day chi d& bai toan tuyén tinh trong
CTPT2018, gép phan b sung co s thuc tién va
gidi phdp gitp hoc sinh vuot qua nhimg kho khin
khi hoc chil dé ndy. Day hoc theo tiép can ning lyc
va phim chét dang 13 vin d& duoc quan tam cua
gido dyc nudc ta khi thye hién CTGDPT 2018.

2. KET QUA NGHIEN CU'U

2.1. Niing lwe gidi quyét vin ag va cdc thanh to cua
ning lye gidi quyét vin dd theo dinh hwéng
chwong trinh pho thong méi

Theo DG Thi Hong Minh, Biii Minh Pirc c6 thé
chia ning lyc GQVP ndi chung ciing nhu ning
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lgc GQVD toén hoc noi riéng gdm 4 niing lyc
thanh t6 sau:

- “Nang lyc nh@n biét va tim hiéu vin dé: duge thé
hién thong qua hai hanh vi co ban 1 nhin biét vén
d& va hiéu théng tin trong vén d&.

- Néng hec thiét Igp khéong gian van dé: gdbm hai
hanh vi co ban 1a: lya chon, sip xép, tich hgp
thong tin véi kién thire da hoc; xdc dinh cach thire,
quy trinh, chién lwge gidi quyét vin dé.

- Nang lwc Idp ké hoach va trinh bay gidi phdp:
gdm hai hanh vi co ban sau: 1gp tién trinh thyc
hi¢n cho gidi phdp; thyc hi¢n vi trinh by gidi
phép, didu chinh ké hoach cho phl hop véi thyc
tién khi co su thay déi.

- Nang luc danh gia va phdn anh gidi phdp: d6 1a
xem xét gidi phdp di thyc hién t6i wu hay chua,
diém ndo chua hop li, thiéu 16gic; phan anh, x4c
nhén nhitng kién thirc va kinh nghiém thu nhén
duoc va dé xudt vin dé tuong tu” (B4 Thi Hong
Minh & Bui Minh Dirc,2019).

Trong CTGDPT 2018, nang luc GQVD toan hoc
gdm bén thanh 6 sau:

(1) Néng lwc nhdn biét, phdt hién duwoc van dé:
x4c dinh dwoc cac thong tin d3 cho, thong tin cin
tim, tim hiéu céc mbi quan hé, cac sy ki¢n trong
vén dé mét cach ddy du, chinh xAc.

(2) Nang luc lva chon, @é xudt dwoc cach thuc,
gidi phap giadi quyét vin dé: phan tich, sip xép,
két ndi cac théng tin phat hién dwoc véi kién thirc
d3 biét va dwa ra gidi phap, lya chon gidi phap tot
nhit d¢ GQVD.

(3) Ndng luc thuc hién qua trinh GOQVD: sit dung
cic kién thirc, kinh nghiém, ki ning toan hoc
twong thich dé trinh bay gii phap va thyc hién
GQVD, diéu chinh giai phép phi hop véi thyc tién
khi c6 sy thay dbi.

(4) Ning lwc kiém tra, ddnh gid, khdi qudt héa va
dp dung thuc tién: &anhgia gidi phap da thyc hién
va vin d& djt ra; phan 4nh dugc gia trj cua giai
phép; x4c nhin nhimg kién thirc va kinh nghi¢m
c6 dugc sau khi GQVD; tir d6 xdy dung nén vin
& moi. (B Gido dyc va Dio tao, 2018)

Tém lai, trong bai viét nay ching toi théng nhét
theo quan diém cia CTGDPT 2018, ning luc

GQVD todn hoc cua hoc sinh trong day hoc todn

THPT noéi chung va trong day hoc toan lép 10 néi
riéng duge chu thanh bdi céc thanh td sau:

(1) Néng lwc nhan biét, phat hign duge van dé

(2) Niing hec hea chon, dé xudt dwge cach thir,
giai phdp gidi quyét vin dé.

(3) Ndng luc thuc hi¢n qua trinh GQVD,

(4) Néng lwc kiém tra, danh gid, khéi quat héa va
dp dung thyc tién.

2.2. Chu trinh gidi quyét vAn dé trong ngir cinh
bai toan quy hoach tuyén tinh

Bai toan quy hoach tuyén tinh thudc dang toan
giai quyét vin dé todn hoc nén chu trinh gii
quyét van d& tdng quat c6 thé dugc 4p dung vao
gidi quyét bai toan. Tuy vy, do tinh dic thu cua
bai todn quy hoach tuyén tinh, dac biét 1a tinh tua
thudt toan trong céch giai quyét bai toén, nén cén
thiét phai 1am 13 hon quy trinh giai quyét van dé
lién quan dén viéc giai kiéu bai todn nay, theo
huéng gitp hoc sinh ¢6 dinh huéng t6t hon va dé
dang tim ra 101 giai hon. Vi vdy, ching ti dé xuét
chi tiét hoa qué trinh giai quyét vin d& dbi véi bai
toan quy hoach tuyén tinh cho hoc sinh nhu sau:

1. Xac dinh md hinh

Buéc la: Xéc dinh bién va rang bugc: dinh ro cac
bién can t6i wu hoa va ring budc gidi han cho cac
bién nay.

Buoc 1b: Xac dinh ham muc tiéu: Xac dinh ham
can t6i wu, c6 thé 13 ham lgi nhun, chi phi hogc
hiéu sut.

2. Xay dung md hinh toi wu

Buédc 2a: Xdy dung Phuong trinh t6i wu: Tao ra
mét phuong trinh hodic b phuong trinh biéu dién
muc tiéu va rang budc cuia bai todn.

Buée 2b: Chuyén déi vé dang chudn: Thuong skt
dung dang chudn nhu dang ma trin dé c6 thé str
dung céc thut todn giai tdi wu hoa.

3. Gidi quyét bai todn

Budc 3a: Su dung ph(fn mém hodc thw vién: Sit
dung céc cong cy, phin mém hoic thu vién ¢é sin
dé giai quyét bai toan tdi wu.

Bude 3b: Thudt toan toi wu: Ap dung thut todn
t6i wu ph hgp nhu Simplex, Gradient Descent,
hoc cac phuong phép tdi wu khac.

TOAN HOC
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4, Kiém tra v dinh gid két qua

Buée 4a: Kiém tra rang bugc: dam bao két qua
thu duge dap Ung cde rang bude cua bai toan,
Budc 4b: Pdnh gid két qua: Dhnh gid mirc dd t6i
wu cua két qua va xem xét sy anh hudng cia bién
ddi céc tham sb.

5. T6i wu hoa tiép

Budc Sa: Diéu chinh va cai tién: Dya trén két qua
va danh gid, thye hign didu chinh, cai tién dé toi
uu héa hon.

Bude 5b: Lip lai qud trinh: Néu cén, Iip lai céc
bude trén dé dat duge két qua t8i vu mong mubn.
6. Dwra ra gidi phdp

Bude 6a: Trinh bay két qua: Hién thi két qué t6i
wu dugc dat duge sau qua trinh t6i wu hoa.

Budc 6b: Trién khai va thuc thi: Trién khai gidi
phép t6i wu vao thyc t& (néu 4p dung).

2.3 Thiét ké chudi cAu héi nhim gitp hoc sinh
phit trién niing lyc GQVD théng qua mt s6 bai
toan quy hoach tuyén tinh.

2.3.1. Khii ni¢m vé chudi cAu héi

“Chuéi cdu héi” 1a mot b gdm nhiéu cau hoi lién
quan dén mét chu d& cy thé hojic mét ndi dung cu
thé. Chudi cau héi thudng dugc sir dung dé kham
pha mét chu d& mot cach chi tiét, sdu séc va cb
cdu tric. Céc cau héi trong chudi thudmng dugc
thiét ké dé di tir nhimg ciu héi co ban va truc tiép
dén nhimg cdu héi phirc tap va triru twong hon,
M&i cau héi trong chudi nay din ngudi doc dén
mét géc nho ciia van d&, viéc xau chudi cic dix
kién ciia bai toan trén s& c6 nidm tin giai quyét
dugc van dé can hudng t6i gitp ngudi doc hoic
ngudi nghe c6 cai nhin tdng quan v sdu sic hon
vé bai toan djt ra. Dé tao nén chudi cau hoi khi
giai quyét cac bai toan quy hoach tuyén tinh, co s&
dé chung t6i xdy dyng 13 hudng hoc sinh thyc hién
dugc cac budc sau:

Budc Noéi dung
1 Tinh huéng thyc té
2 Chi ra c4c bién can x4c dinh cua bai toén
3 Lép bang tém tit lai bai ton theo ky hiéu
céc bién
4 Chi ra nhimg rang budc ddi véi cac bién

TOAN HOC
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5 Chi ra dai lugng cAn phai lam cho 1én
o nhét (nho nhit)

6 | Giai bai toin trong pham vi todn hoc
7 | Dua ra két lugn ddi véi tinh hudng dua ra

Tir nhitng khé khin ctia hoc sinh trong buéc diu
tiép xtic bai todn quy hoach tuyén tinh theo huéng
tiép cin ning lyc va phém chit & trén, ching t6i
dua ra chudi ciu hoi véi mét sé vi du nhim gitp
hoc sinh phét trién ning luc GQVPD thong qua vi
du v& bai todn quy hoach tuyén tinh.

2.3.2 Céc vi dy minh hoa theo quy trinh

Quy trinh ndy thuong dugce 13p di l3p lai dé tim ra
giai phap ti wu hoic gin téi wu nhét cho bai toén
quy hoach tuyén tinh.

Bt diu

Phan tich vén &

|
D& xuft va thyc hign huéng gidi quyét

]
Hinh thanh gi&i phip

Quy trinh gidi quyét van dé trong ngit canh bai
todn quy hoach tuyén tinh

Ti c4c phan tich trén, chung t6i chon ba vi du dién
hinh d minh hoa khing dinh mét lan nira vé sy cin
thit phai c6 mt quy trinh cy thé véi nhimg chi din
d& giup hoc sinh vuot qua nhimg sai 1dm va khé
khan khi tiép can bai todn quy hoach tuyén tinh gép
phén ning cao ning lwc GQVP cho hoc sinh.

Bai todn 1. Cay xanh trong cac do thi sé giup giir
cho khéng khi trong lanh bang cdch hap thu khi
cacbonic. Mot thanh 1)/15 co ngan sach 16i da la
2100 déla cho viée trong cdy Bang ling va cdy
Long ndo. Di¢n tich dat danh cho vige li'5rrg hai
logi cdy nay toi da la 450 mét vuong. Chi phi mua
va trong moi cdy bang lang la 30 déla va moi cdy
long ndo la 40 déla. Dién tich can thiét dé trong
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moi cay bang lang la 6 mét vudng va moi cay long { Cay Cay Téng
nao la 9 mét vuong. Biét rang mot cay bang lang bing ’0;8 cfng
. - 0
co the hu‘p thu khoang 300 kg khi cachonic moi D M'fg 'i_
ndm va mot cav long ndo co thé hdp thy khodang S6 lugng » Y ¥y
150 kg khi cachonic mdi nam. Hoi thanh pho nén chy (xeN) | e N)
11'(511;: bao nhiéu cady moi logi dé lwong  khi
cacbonic dicgre /ufp thu lom nhar? T Chi phi T30x | 40y 30x+40y |
1) Tém tht lai bai todn bing cach trd 10i cdc cu mua rong | (USD) | (USD) | (USD)
héi sau va sir dyng cdc ky hi¢u todn hoc: | I
Cdc bién cdn phdi xdc dinh ciia bai todn ld nhimg | | Dién tich | 6y (m?)| 97 | 6x+9
bién ndo? doi hoi (m?) (m?)
Hay hoan thanh théng tin cho bang sau: Luong. 300x 150y 300x + 150
| Ciybdng | Caylong | Téng khi | (kg) (kg) (kg)
| damg | nio | cjng_ iy
S6 lugng ciy L p %
Chi phi mua S8 2 | Biét dugc cich gidi bai todn
trong Muyc dich: Néang luc thuc hi¢n qud trinh
Di¢n tich doi GQVD; ning lyc lya chon, dé xuat dugc
hoi cdch thirc, gidi phdp gidi quyét van dé;
L khi 7 =
cacbonic bip S573 | Ngoai chch gidi 6, phat trién cach gidi khac
thu Mulc dich: Phat trién ndng lyc lwa chon, df
= . o ; v 7 R \ t di ich thic, gidi phdp giadi t
Nhitng rang bugc (diéu kién) doi véi cdc bién nay i:x: dé'.wc s gidt pliap giav quye
la gi (viét dudi dang mot hé cic bdt phuon
g ( ISHIEEE i PUVOTE ™S84 | Muc dich: Phét tridn néng lwc kiém tra, dénh

trinh)?

Muc tiéu la lam cho t6i wu (Iom nhat) dai lugng
nao?

2) Dya vao nhitng goi y & trén, hdy trinh bay mét
cach giai bai toan dua ra.

3) Hay trinh bay mot cach gidi khac so vai cach
gidi trén (néu c6 thé).

4) Hiy dua ra két ludn cudi cing di véi bai toan
datra.

Chi Muc tiéu
din |
S6 1 | Nhim gitp cho hoc sinh tém tit duoc bai

toan quy hoach tuyén tinh dd cho va ti ndi
dung yéu ciu trong cau héi djnh huéng dién
céc dif liéu vao bang tém tit nhim thyc hién
viéc day hoc bai todn quy hoach tuyén tinh
toan nhu thé nao.

Muc dich: Phat trién ndng luc nhdn biét,
\ phat hién dvgc vdn dé;

Tién nghiém bai 1am cua HS dién dugc bang
sau:

gid, khai qudt héa va dp dung thuc tién.

Bai toan 2. Bac An dw dinh fr(ing dau va ca trén
dién tich 16i da 8 sao. Néu trong dau thi can 20
cong va lai khodng 5 triéu dong trén méi sao; con
néu rong ca thi can 30 cong va thu lai khoang 7
tri¢u dong trén moi sao. Biét rang so cong béc An
b6 ra khéng qua 180. Hoi bac An phdi trong mdi
logi cdy trén dién tich bao nhiéu dé sé tién thu vé
la nhiéu nhar?

1) Tém tht lai bai todn bing cach tra 1di cdc cdu
hoi sau va st dung cac ky hi¢u toan hoc:
Cdc bién can phadi xac dinh cua bai toan la nhitng
bién ndo?

Hay hoan thanh thong tin cho bang sau:

Diu Ca Téng cfng |

Dién tich
Ngdy cong
Tién ldi

Nhitng rang bugc (diéu kién) ddi véi cdc bién nay
la gi (viét dudi dang m¢gt hé cac bat phuong
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trinh)?

Muc tiéu la lam cho t6i wu (Iom nhat) dai leong
ndao?

2) Dya vao nhitng goi y ¢ trén, hdy trinh bay mdt
cach giai bai todn dua ra,

3) Hay trinh bay m¢t cach giai khac so vdi cach
gidi trén (néu c6 thé).

4) Hay dua ra két ludn cudi cing déi véi bai todn
dét ra.

Bai todn 3. Trong mot cuge thi pha ché, moi doi
choi duwoc sw dung toi da 210g dwong phén, 9 lit
nuwoce va 24g huong li¢u dé pha ché nuwde cam va
nwée tio. Pé pha ché duge 1 1it mede cam can 30g
duong, 1 lit mede va 1g heong ligu. Dé pha ché
dwge 1 1it nude tao can 10g duong, 1 it nude va
dg hwong ligu. Moi lit nuwée cam nhdn dugc 60
diém thuang, méi lit nwde tdo nhan dwoc 80 diém
thuong. Hoi can pha ché bao nhiéu lit nude trdi
cdy méi loai dé dwgc sé diém thwomg la I6n nhdr?
1) Tom tit lai bai todn bing cach tra 1di céc céu
hoi sau va st dung cac ky hiéu todn hoc:
Céc bién cdn phdi xdc dinh cia bai todn ld nhimg
bién nao?

Hay hoan thanh théng tin cho bdng sau:

Nueéde Nudc Tong
cam cam cong
86 luong
Puong
Nucc
Huong liéu

Diém thuomg

Nhitng rang budc (diéu kién) doi véi cdc bién ndy
la gi (viét duéi dang mét hé cdc bdt phuwong
trinh)?

Muc tiéu la lam cho t6i wu (I6n nhdt) dai legng
nao?

2) Dya vao nhitng goi ¥ & trén, hady trinh bay mét
céach gidi bai toan dua ra.

3) Hay trinh bay mét cach giai khac so véi cich
giai trén.

4) Hay dua ra két lusn cudi cing ddi v6i bai todn
dat ra.

TOAN HOC
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3. KET LUAN

Pimg trudc sy ddi mdi cin ban va toan dién cua
gido dyc néi chung va mén toan noéi riéng, dodi hoi
ngudi gido vién phai di diu trén con dudng kién
thiét tri thirc. P6i v6i bai todn quy hoach tuyén
tinh, gido vién mudn day t6t chu d& ndy cén dinh
huéng duge cac cau hoi nhim chi din hoc sinh
thyc hién giai bai todn vdi myc tiéu phu hop twong
{mg céc chi din dua ra.

Két qua nghién ctru cua bai béo cho thy tinh cép
thiét va tim quan trong ning lyc gidi quyét vin dé
ctia hoc sinh trong ung dung bai todn quy hoach
tuyén tinh néi riéng va toan phd théng néi chung
théng qua gidi quyét cac bai todn thuc té. Tir d6,
tao himg thi cho ngudi hoc, ciing cb c4c kién thirc
to4n va phi hgp véi xu thé ngdy nay. Pua ra
nhitng két luan cé ¥ nghia dé thic diy day hoc cic
bai toan thyc té, ting cuong tinh Gng dung todn
hoc trong thyc tién gbép phan ning cao chit lugng
bd mo6n Toan.,

TAI LIEU THAM KHAO
1. B GD-DT (2018a). Chuong trinh gido duc phé
thong - Chuwong trinh tong thé (ban hanh kém theo
Théng tr s 32/2018/TT-BGDDT ngay 26/12/2018
cua Bo trudng B GD-DT).
2. B4 GD-DT (2018b). Chuong trinh gido duc phé
théng mén Todn (ban hanh kém theo Théng tu sb
32/2018/TT- BGDDT ngay 26/12/2018 cua B)
truéng Bo GD-DT).
3. G. Polya (2010). Sang tgo todn hoc. NXB Gido
duc Viét Nam.
4. G. Polya (1997). Gidi mét bai todn nhie thé ndo?.
NXB Gi4o duc Vi¢t Nam.
5. Borko, H., & Putnam, R. (1996). Learning to
teach. In D.C. Berliner, & R.C. Calfee (Eds.),
Handbook of Educational Psychology. New
York; Simon & Schuster Macmillan, 673-708.

6. Ball, D. L., Thames, M. H., Phelps, G. (2008).
Content knowledge for teaching: What makes it
special? Journal of Teacher Education, 59(5):
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Trong céic phép tinh trén sé nguyén thi phép chia
1 diic bi¢t nhit. Phép chia c6 mdt sé tinh chit ma
cdc phép todn khic khdng cd. Vi dy chung ta co
thé tién hanh cdng, tr, nhin véi sé 0 nhung phép
chia thi khong dugc. Phép cdng, trir, nhén trén tip
s6 nguyén cho ta s6 nguyén nhung phép chia thi
khong hin vdy. Chinh vi tinh dj bigt ¢6 ma trong
Iy thuyét sé ngudi ta di xdy dyng hin mét ly
thuyét v& phép chia cic s6 nguyén. Trong dé c6 sy
gép mit v&i rit nhiéu cong trinh cla cdc nha todn
hoc ndi tiéng nhu Pierre de Fermat, Leonhard
Euler, Johann Carl Friedrich Gauss, ... va cho t&i
tdn by gid van con nguyén gié tri.

Khi 1am viéc véi céc bai toan lién quan dén phép
chia hét, phép chia c6 du thi khoé khin nhat dbi voi
hoc sinh la nhimg bai toan cé chia lily thira boi
viéc phén tich, danh gia rit phirc tap. Nhiéu bai
todn vugt ra ngoai kha nidng tinh todn cia con
ngudi (hién tai) boi s6 liéu 16m. Khi d6 chi con
cach vén dung théng minh, khéo léo céc tinh chét,
cic dinh 1y s hoc, ... d& chi ra tinh dang dén cua
bai to4n da cho. Bai viét nay s& tim hiéu va khai
théc mot s6 bai todn nhur vay. Trudce tién ching ta
nhéc lai mét sd kién thirc can thiét.

1. Khai niém dong dur thirc

Cho s6 nguyén duong m va cac s6 nguyén a, b.
Néu khi chia @ va b cho m ta dugc cing mot sé du

thi ta n6i @ ddng du véi b theo modulo m. Ki higu
a = b (mod m).

2. Dinh ly Fermat nho
Cho p 12 s6 nguyén t8, khi d6 véi moi s6 nguyén a
thi @” =a (mod p).
Dic bigt, néu a khong chia hét cho p thi:
a" =1 (mod p).
3. Dinh ly Euler
Cho n 12 sb nguyén duong bét ky va a la s6
nguyén té cling nhau véi n. Khi dé:
a®™ =1 (modn),
trong ¢6 ¢ () 1a phi ham Euler (dugc xdc dinh 1a
sé cdc sb nguyén duong nho hon » va nguyén té
cung nhau vdi n).
Chii y. Néu n c6 dang phén tich chinh téc:
n=ppy...pg

thi ¢(n)=n(l—ij[l—i]...[l—p—i).

4. B6 dé LTE (Lifting The Exponent Lemma)
e Cho p 1a sé nguyén 6, a 1a s nguyén va a 1a sé

tr nhién. Ta goi p® 13 lily thira ding cla a va a 1a
s6 mil dung cua p trong khai trién cia a néu p®|a
nhung p**' | a. Khi d6 ta ky higu:

p*|a hoiic v,(a)=c.

«B6 8 LTE

+ Bb d& cho sb nguyén t6 p 1é

Cho a,beZ,neN’ va p 1a s6 nguyén td 1é thoa
min: p|(a-b) vd pla, pl b. Khidé:

TOAN HOC
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vp(a" —b")=v‘,(a-—b)+vp(n).
Pic bigt khi 2] n va p 1 s6 nguyén td 1¢ sao cho
p|(@+b) va pla, pl b. Khido:

vp(a" +b")=vp(a+b)+vp(n).
+ B0 d& cho s6 nguyén t§ chin p =2

Cho abeZneN vi théa min: 2|n vi
2]a, 2] b. Khi dé:

v, (a" -b") =v,(a+b)+v,(a=b)+v,(n)-1.
By gid ching ta cing xem xét ddu hiéu dic tnmg
ciing nhu két hop sir dung céc kién thirc néu trén
dé giai quyét mot s6 bai toan dudi day.

Bai todn 1. Chimg minh rang ton tai vé sé s6
nguvén dwong n dé 2024" -1 chia hét cho n.

Léi gidi. Ta s& chimg minh bing quy nap ring diy
{u,} xac dinh béi:

u, =1
u,,, =2024% —1
s& thoa mén diéu kién 2024" —1 chia két u,.
That vay:
V6in =1, khi d6 u; = 1 va hién nhién
2024 -1 =2023 : 1.
Gia sir bai toan dung tdi n = k, nghia 1a:
(2024* 1) chia két u,.
Khi d6 ta c6:
Uy, =2024" —1=v.y, (veN")
= 2024 —1=2024"" -1
=(2024% )" -1} (2024 -1)
hay (2024“" -1)}u,,. Nghia 1a khing dinh
cling dtng v&i n = k + 1. Theo nguyén ly quy nap
khing dinh ding véi moi neN".
D¢ ¥ réng {u,} la ddy ting v6 han nén bii toén
dugce chimg minh.
Véi s6 ty nhién a > 2, bing céch quy nap tuwong tyr
nhu trén ching ta cfing xdy dyng dugc mét day

18
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u, =1

ting {u,} xac dinh boi: { ‘ s& thoa
U, =a"-—

n+l
min didu kién a" -1 chia két u,. Ta c6 két qua
tdng quét hon.
Bai todn 2. Cho a la mét sé tw nhien lon hon 2.
Khi do luén ton tai vé 56 §0 nguyén duong n dé
a" —1 chia hét cho n.
Vén dé ddt ra ¢ ddy la tai sao a phdi Ién hon 27
Céu tra 16i khong kho6 bdi 1€ véi a = 2 thi day
{u,} xac dinh nhur trén khéng phai 1 déy ting, cu
thé 13 u, =1,VneN", va khi 46 bai todn khéng
con dung nira.
Bai toan 3. Chirng minh ;'5ng khéng ton tai sé
nguyén dwong n nao dé (2" —1) chia hét cho n.
Loi gidi.
Truéc hét ta chimg minh b dé sau:
Bd dé. Cho p 12 mét sb nguyén t6 1¢, d 14 sb
nguyén duong nho nhit ¢ (2¢-1):p va mla sb
nguyén duong théoa man (2" —1): p. Khi d6 m:d.
Ching minh. Thét vay, vi m > d nén ta co biéu
dién: m=kd+r (0<r<ad).
Khidé: 2"-1)-(2"-1)=2"-2"

=2kd+r _or =27 (2% -1

=27(2) -1 24 - 1)

=>2"-)-Q -D:p=2>@ -D:p.

Dodlasénhdnhitva0<r<d=r=0.
Bé @& dugc chimg minh.
Tro lai bai toan:
Gia sir phan ching: n 13 s6 nguyén, n > 2 ma
(2" =1)in = n1é. Goi p 1a udc sb nguyén td bé
nhét cta n, khi d6: (2" 1) p.
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Theo dinh ly Fermat bé thi (2" -1) ! p.
Goi d 1a sé nguyén duong nhd nhit ma
(2Y =1)} p thi theo bd d2 trén suy ra:

{nid
p-1id’

Nhung (7, p — 1) = 1 vi n khdng c6 uéc sé ndo bé
honp=d=1.Khidé (2'-1)i p = p=1. Mau
thufin! Vay diéu gia sir phan chimg 1a sai. Bai todn
dugc chimg minh.
Dén day c6 thé thiy chia khoa dé giai cac bai toan
trén dya vao két qua rét don gidn: Véi moi a, b
nguyén, n nguyén duong va a + b thi
(a" —b")f(a —b). Piéu d6 goi thém cho ching ta
mét ¥ tudng vé céch sir dung bd dé LTE dé giai
quyét mdt sb bai toan lién quan dén tinh chia hét
cua (a" —b") hoic (a" +b").
Bai toan dudi day 1a mét vi du dién hinh cua ung
dung bd d& LTE trong giai todn ma viéc sir dung
c4c phrong phép khéc c6 thé khong dé& chit nao.
Bai toan 4. Ching minh rang ton tai vé sé sé
nguyén dicong n dé 2024" +1 chia hét cho n.
Loi gigi. D& y ring 2024 + 1 =2025 = 3%.5% Ta s&
chimg minh tht ca céc s6 n c6 dang n = 3% déu thoa
min (2024" +1):n.
That vay, vin = 3* 1a mot s 18 nén st dung bd a8
LTE ta co:
v, (2024" +1) =, (2024 +1) +v, (n)
=V, (2025) +v, (n) =4+v, (n)
=4+k.
R rang: 4 + k> k = n = 3¥|(2024" +1). Bai todn

dugce chimg minh.

Ngodi ra ching ta c6 thé xét cic sé n cé dang
n = 5 cling thu dugc két qua twong ty.
Pé két lai cho bai viét ndy chang t6i dua ra mot sé
bai tap tw luyén. Hi vong ring nhimg ndi dung &
trén s& gilip ich dugc cac ban, nhét 1a c4c em hoc
sinh, sinh vién trong qua trinh hoc tap ciing nhu
nghién clru sau nay.

BAI TAP TU LUYEN
Bai tap 1. (Téng quat hoa cia Bai todn | & Bai
todn 2)
Cho a, b 12 cic sb6 nguyén duong théa min
a > 2 + b. Chimng minh ring ton tai vo s6 sb
nguyén dwong n d& a" —b" chia hét cho ».
Bai tap 2. (Tong qudt héa cia Bai todn 4)
Cho a 1a s6 nguyén duong 16n hon 1 va khong co
dang 2" — 1 (m € N, m > 2). Chimg minh ring
ton tai v6 s6 s6 nguyén duong n dé (a" +1) chia
hét cho n.
Bai tap 3. (Trich cdu 3.b, dé thi chon HSG Iép 12,
tinh Vinh Long — nam hoc 2019-2020)
Chimg minh ring ton tai v6 sé sé nguyén duong n
dé (2" +1) chia hét cho .
Bai tap 4. (Trich @ thi vé dich toan Lién X6 —
lop 8, nam 1978)
Chitng minh ring vé&i bit ky s6 tw nhién n nio thi
(1978" —1) khéng thé chia hét cho (1000 —1).
Bai tAp 5. (Trich cdu 4, @é thi IMO 1999 tqi
Bucharest - Romania)
Tim tit cd cac cdp (n, p) nguyén duong va p 12 s6

Py A
nguyén to sao cho:

nP (p-1)" +1.
. TOAN HOC
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CAC LOP THCS

Bai T1/561 (Lép 6). Cho bidu thirc

1 2 3 2025
S=Z+F+F+...+W.
. 1
Chimg minh ring § <5.
TA MINH HIEU

(GV THCS Yén Lac, Vinh Phuc)

Bai T2/561 (Lép 7). Cho a, b 1a cée s6 nguyén
théa man M =4a®+b*+2ab+4b+2 chia hét cho
5. Tim s du khi chia 2023(a—b)+2024 cho 5.
. NGUYEN NGQC HUNG
(GV THCS Hoang Xudn Hén, Diic Tho, Ha Tinh)
Bai T3/561. Goi H 12 tp hop gdm 7 diém phén biét
Ay, A, A3, As, As, Ag, A7 bat ky thudc hinh tron tim
O ban kinh R = 2024. Véi mdi i, j€{1,2,3,..., 7}, ky
hiéu d(4;, 4;) 1a khoang céch giita hai diém 4, A;.
Goi
p(H)=min{d(4,4,)|1<i,j<7}.
Hiy tim gi4 trj 16n nhét cta u(H).
NGUYEN VAN CANH
(GV THCS Long Hgu, Can Giuge, Long An)
Bai T4/561. Cho tam gidc ABC (AB khac AC)
ngoai tiép dudmg tron (0). Goi D, E, F theo thi ty
1a tiép diém cia (0) véi cac canh BC, 4B va AC.
H 1a giao diém cta DE véi BO, I 13 giao diém cia
FE véi AO. Qua E v& dudng thing song song véi
BC cét HI tai K. Chimg minh ba diém 4, K, D
thing hang.
PAO QUOC CHUNG
(GV THCS Van Phong, Dién Chau, Nghé An)

TOAN HOC
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Bai T5/561. Cho x, y, z 12 céc sd thye duong thoa
min 0<x<y<z Tim gid trj 16n nhét cia bidu

thire
1 1 1
P=—(y-2z)+—(2+x)+—=(y—x).
x y z

LATI QUANG THQ
(Phong GD&DT Tam Duong, Vinh Phiic)

CAC LOP THPT
Bai T6/561. Khong sir dung cong thic nghi¢m
cho phuong trinh bic ba, gidi phuong trinh sau
trén tap sb thyc:
2x’ —6x+5=0.
TRAN VAN LAM
(Thdi Nguyén)
Bai T7/561. Khéng diung mdy tinh hay bang sb,
hdy tinh sin3’.
LE HUY
(TP. Bén Tre)
Bai T8/561. Cho tam gidc ABC nhon (4B < AC)
véi M 1a trung diém cia BC va dudng tron
(M, MB) cit lai AB, AM, AC 1in luot tai P, K, Q.
Tia KP cit lai duong tron ngogi tiép tam giac
BMP tai E va tia KQ cit lai dudng trdn ngoai tiép
tam gidc CMQ tai F. Goi J 12 trung diém cua EF.
Chimg minh JM vudng géc véi BC.

LA PAI CUONG
(GV THPT Cam L¢, Quang Try)

Bai T9/561. Cho a, b, ¢ 14 chc s6 nguyén dwong
thoa mén a + b + ¢ = 100. Tim gié trj 16n nhét va
nho nhét cia biéu thirc

P=a*b+b*c+c*a+abc.

HOANG NGOC MINH
(GV THPT chuyén KHTN, PHQG Ha Ngi)

TIEN TO1 OLYMPIC TOAN
BAi T10/561. Cho ddly s6 (u,) dugc xdc dinh boi

U =35
U, =3u, -2"VYneN"'
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Tim tat ca c4c s6 nguyén t6 p sao cho 25|u,,.

BUI VAN PHUC
(GV THPT chuyén Ha Giang)

Bai T11/561. Tim tit ca cic ham s§ f:R—R
théa man:

f(x+y)) =2+ 26 )+ (D),
véi moi x,yeR.

BUI VAN BINH
(GV THPT chuyén Lam Son, Thanh Hoa)

Bai T12/561. Goi L 13 diém Lemoine clia tam giac
ABC. M, N, P theo thir tr 1a trung diém cua BC,
CA, AB. K 1a diém ding gic cua L ddi v6i tam
gidc MNP. Chimg minh K thuc duéng thing
Euler cua tam gidc ABC.

NGUYEN MINH HA

(Ha Ngi)

Bai L1/561 Hai diém 4, B ndm trén cing mot
dudng thing di qua ngudn 4m S vi & cling mot
phia so véi ngudn dm. Coi nguén 4m 13 ding
hudng va méi trudng khong hap thy dm. Biét mirc
cuong 46 4m tai 4 1a Ly, = 50 dB, tai B la
Lp= 30 dB. Cho C 1a mjt diém trén doan 4B ma
CB = 2CA. Tinh mirc cudng d¢ am tai C la

VIET CUONG (Ha Néi)
Bai L2/561. Poan mach AB gdm bién trd, cudn
cam thudn va tu dién méc ndi tiép. Pat vio hai dau
doan mach dién ap u =U«/§ cosat (V). Khi
R=R, thi cong suét tiéu thy trén doan mach 4B
dat cuc dai bing P,. Khi R= R, hoic R=R, thi
cong suét tiéu thu trén doan mach 4B bang nhau
bing 120 W va c6 hé s cong suit twong img la
k, =0,6 va k, =0,8. Tinh gia tri ctia P,,.

THANH LAM (Ha Néi)

PROBLEMS IN THIS ISSUE

FOR SECONDARY SCHOOL

Problem T1/561 (For 6 grade). Let

1.2 .3 2025
—Z+"4—2+F+...+ 42025 .

S

Show that § <%.

Problem T2/561 (For 7" grade). Let a, b be

integers so that M =4a’+b*+2ab+4b+2 is
divisible by 5. Find the remainder when divide
2023(a—b)+2024 by 5.

Problem T3/561. Let H be a set of arbitrary 7

different points A, Aj, A3, As, As, As, A7 lying

inside or on the circle O with diameter R = 2024.

For each pair i,j€{1,2,3,...,7}, denote d(4;, 4)) the

distance between two points 4;, 4;. Let
H(H)=min{d(4,4,)[1<i,j<7}.

Find the maximum value of u(H).

Praoblem T4/561. Given a triangle ABC with the
lengths of 4B and AC are different and (O) is its

incircle. Let D, E, F respectively be the touch
points between (O) and BC, AB, AC. Let H be the
intersection between DE and BO, and I the
intersection between FE and 4O. The line passing
through E and parallel to BC intersects HI at K.
Show that 4, K, D are collinear.

Problem T5/561. Given real numbers x, y, z

satisfying 0 <x <y <z. Find the minimum value

of the expression
1 1 1
P=—(y-2)+—(C+x)+—(y—x).
x y z

FOR HIGH SCHOOL

Problem T6/561. Without using the cubic
formula, find the real roots of the equation
2x' —6x+5=0.

Problem T7/561. Without using a calculator or a

mathematical table, compute sin3°.

(Nem tiep theo trang 38)
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Bai T1/5587. Tim cac cap so nguyen (a; b) thoa
man a'=3a> =3+2".

Loi gidi. V6i a; b 1 cde s6 nguyén thi a* - 34* - 3
13 s6 nguyén nén a'-3a*-3=2 phii 13 sb
nguyén.
Néu b 14 s6 nguyén dm thi 2° 13 phan s6, suy ra b
1a sé nguyén khong am.
Néu b 1a sb nguyén duong thi 2 14 s6 chin, tir d6
a2 a*— 3)-3 1 53 chén.
Néu a 1a s6 chin thi a’(a® - 3) 1d sb chén nén
a*(a® - 3) — 3 1a s6 1¢, khong thoa man. Néu a 1a
sb 1é thi a® = 3 1 sb chin nén a*(a* - 3) — 3 1a s6
1¢, khong thoa man. Vay b khong thé 13 s6 nguyén
duong va chi c6 thé b=0. V&i b= 0 thi
342°=3+1=4
a’(a*-3)=4.
Do a*> a*— 3 vi a*> 0 nén tir a*(a*— 3) = 4.1 chi
xéyraa2=4vé,a2—3 =1, suy ra @ = 2 hodc
a=-2. Thir lai thdy b= 0vad a =2 hojca=-2
déu thoa man dé bai. Vay bai toan c6 hai nghiém
(a; b) 12 (2; 0) va (— 2; 0).
Nhdn xét. Cic ban sau c6 1oi giai ding. Phi The:
Vit Huy Hoang, 6A, THCS Hung Vwong, TX. Phu
Tho; Phan Hodng Duwong, Nguyén Linh Vén, 6C,
THCS Thi Trén 2, Yén Lap; Vinh Phic: Nguyén
Duy Manh Luong, 6A6, THCS Yén Lac, Yén Lac;
Nghé An: Ngé Hoang Bach, Nguyén Pirc Bdo Nam,
6A, V& Huyén Trang, 6C, Nguyén Ho Khanh Ngdn,
6D, THCS Cao Xuén Huy, Didn Chau; Nguyén Sy
Bdo Long, Pham Nguyén Nguyét Linh, Nguyén Kim
Tudn Kiét, 6B, Nguyén Thi Kim Ngdn, 6D, THCS Ly
Nhéit Quang, P6 Luong; HA Tinh: Pham Dan Lé,
Ngé Dirc Hiéu, Péng Vin Hodng Phong, Hoang Thi
Phuong Chi, Pao Thi Di¢u Huyén, Nguyén Nam

TOAN HOC
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va ¢co

Qudn, V& Quang Thanh Céng, Nguyén Minh Quan,
Tran Dinh Viét Anh, Nguyén Luwong Pai, Nguyén
Trweong Tii Anh, Nguyén Thj Ha Bdo Chi, Trinh Thj
Twong Vy, Phan Ding Khéi, Nguyén Hoang Vieong,
6D, THCS Xuan Di¢u, Can Lc; Quang Ngdi: Lién
Vweong Long, 6Al, THCS Nguyén Nghiém, TP
Qudng Ngdi; Hupnh Diém Quynh, 6B, THCS Pham
Viin Ddng, Trdn Vin Phung, 6C, THCS Nguyén
Kim Vang, Nghia Hanh.

NGUYEN VIET HAI

Bai T2/557. Cho tam gidc ABC. Céc diém D, E
lan hegt nam trén cac canh AB, AC. Goi O la giao
diém cua BE va CD. Biét rang AE = BD,

A
—D=& dién tich cdc tam gigac ABC va OBC
CE 9’

lan heot la 10em® va 3cm?. Tink ty 56 BQ

Loi gidgi. Dat Syuc = x. A
Ta co:
D
AD SOAC_x
B 8.0 3 E
OBC )
2 c
AE _Soup _10-x-3 7-x
CE  Sppe 3 3 -
Dod6£.£=£.7——-£
BD'CE 3 3
v ADAE_AE 4D _ 10
BD'CE CEBD 9’ °Wm
-x 10
%,_7-—"=-5<¢x ~7x+10=0 (x—-2)(x—5)=0.
Tadugcx =2 vax=35. Thay vdo (¥) tacé
AD 2 . _ 4D
—:—hac—=_
BD 3 BD

Nhdn xét. Co6 mt ban giri 16 giai nhung lai tinh
nhdm ra dép s6 sai.

VU PINH HOA
BAi T3/557. Tim hé thice lién hé gitta cdc 56 a, b.
¢ (khong phy thugc vao x, y, z) biét

z 0y Yy X $ .7z
a=b—+c¢=,b=c=+a—,c=a—+b=,
y . @ Xy X
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Lol gidgi. T a=b£+c-—}i,lu cO:
y z

3 )
a’=[b£—) +(c£) +3bc[[;.7:.+c~_‘i
E z y z

Z Yy 122 2))2
- b;*"; b )—';+c Tz-—bc)ﬂabc

=a bzi-i- )
= I ¢ ;{—bc +3abe.

2 2
R 2 y
Suy ra: @’ =ab’ 7 +ac’ T+ 2abe (1),
Bién ddi tuong ty, ta co:

bJ_b 2.)’2 2x2
=0¢" = +ba =5 +2abe (2);
x y

3 2 X! z}
¢’ =ca’— +cb? =5 +2abe (3).
4 X
Cong theo vé cua (1), (2), (3), ta ¢b:
2 2 2 2
a+b'+c =abzz—z+ac2%—+bc’y—+ba2£—
y z Xty
2 2
X
+ca’ =+ cb? 2—2 +6abc.
¥4 X

Miit khéc:

abc = (b£+cl)(c—y- + aﬁj(af + bfj
y z)Ux yN\ z x
x2

2 2 2
= 2abc+(abzz—2-+ac2!—2-+bczy—2+ba2—2+
Yy z X Yy

2 2
x z
+ca® = +cb? —zj

z x
Cho nén:
2 2 2 2
z x
ab2—2+a02!—2—+bczy—z+ba2—z—+
Yy Z X Yy

+ca® x_j +cb? z_z =—abc.
z X
Tir 86, ta nhan dugc: a’ +5° +¢* = Sabe.
Nhén xét. Bai ndy rat it cdc ban tham gia giri bai.
M¢t cach lam khac nhu sau: T ba hé thitc da cho,
z _atva’-dbc y bi+b'-4dac,
c

tinh dugc: — = £
y 2b x 2

_{_c:t c? —4ab
y 2a '

Do 2221 nén din dén h¢ thirc gia a, b, ¢
y'xz

khong phy thudc x, y, z. Tuy nhién, v&i cich ndy két
qui dua ra con qué phirc tap. Tuyén duong céc ban

sau;
Hung Yén: Lé Tudn Hiép, 8C, THCS Boan Thj

Pidm, Yén My; TP. Hd Chi Minh: Nguyén Chénh
Thién, 9/12, THCS L& Quy Pén, Quén 3.
PHAM TH] BACH NGQC

BAi T4/557. Cho tam gide ABC can tai A. Ké tia Bx
vuong goc voi BA. Goi D la diem doi xung cua C
qua Bx, E la trung diém clia canh AB. CE cat AD
tai F. Ching minh te giae BDCF ngi tiép trong mot
dicong tron.

Loi giai.

Cich 1. Theo gi thiét ta co ADBC cin tai B. Goi K 1a
trung diém ctia BD. Ta cb:
CBD _ ZBx =90°—CBa=24C
2 2
Tir d6 suy ra AABC «» ABDC (g.2).
Vi E, K 1an lugt 14 trung diém cua 4B, BD, theo
tinh chét tam giac ddng dang, ta co:
A CEA »» A CKB.
Do 46 CKB=CEA. Suy ra tit gidc BKCE 1A ti
gitc ndi tiép.
Mit khdc, EK 12 dudng trung binh cla tam gidc
ABD nén KE /] AD. Ta co6:
DFC = AFE=FEK (1).
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Vi tir gidc BKCE ndi tidp nén CEK =CBK (2).
Tix (1) va (2) suy ra CFD=CBD,do d6 tir gidc
BDCF 14 t gidc ndi tiép.

Céch 2. Goi (0) 1A dudng tron ngogi tiép tam giac
BCD, vi tam gidc BCD cin tai B nén
O e BX. Suy ra 4B, AC tiép xtic v6i dudng tron
(O) tai B, C tuong tmg. Goi F, 14 giao diém thir
hai cia AD véi (0), E; 1 giao diém cta CF) v6i
AB. D& thiy FBE, = BCF, , suy ra:

AE\BF, «» AE\CB (g.8),
din t6i E\F\. E\C=E\B* (3).
Mit khac, tx ABC = BDC ta cé6 BAC = DBC.
Suyra AFE, =CFD= CBD = ET;{E‘
Suy ra AAE\Fy v ACE\A (g.g), tr 46 ta co:

E\F\. E.C=E\A* (4).

Tir (3) va (4) suy ra E1d = E;B, do d6 E,
F, = F. Tc 1a tit gisc BDCF ndi tiép.
Nhdn xét. Cic ban co 15i gidi tot déu dén tir trudng
THCS Ly Nhit Quang, D6 Luong, Nghé An: Hoang
Van Nhdn, 9C, Bui Thj Thuy Linh, Pham Xudn Hoang,

Nguyén Vén Lam, 9A, Nguyén Thi Bing Tém, Nguyén
Tét Han, 8C.

=E, nén

NGUYEN THANH HONG

" Bai T5/557. Cho hai s6 thuc duong a, b thoa man

1+ab

a < bva <3. Tim gia tri nho nhat cua

—-a
(1+a®)(1+b%)
a(a+b)

Léi gidgi. Tix gia thiét suy ra V3b>Ba+ab+1

twong duong véi @ >3+b +l.
a a

biéu thirc P =

Ap dyng bét ddng thirc Cauchy cho ba s6 duong &
vé phai, ta co:

‘/_bzf+b+ >332,

a
Din téi %za. Tir day suy ra:
TOAN HOC )
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2
p_(1=ab) +(a+b)
a(a+b)
2(a+b) a+b 1+2
a(a+b) a a
>4,

Diu “=” xdy ra khi v& chi khi L =b=+/3, ddng
a

thoi 1-ab=0. H¢ phuong trinh nay tuong
duong véi a= —Ji,b =\/§
Gié trj nho nhit ciia P 12 4, dat dugc khi
a= g,b =3
Nh@n xét. Ngoai cach giai trén, tir gia thiét ta suy ra

. b+«/—
V3b-12a(b++3)> 0 nén _'J"b 2
T d6 4p dung bit déng thirc Cauchy, ta dugc:

b b2+\/-b _b*+3+36-3
o1 J3b-1
2~/—b+\/_b 3_

3b-1
Ti day thi twong ty nhu 15i giai trén, ta suy ra
P>4. Ngoai ra thi bat thirc

ding
(1+az)(1+b2) =(1+a2)(b2 +l) 2(a+b)2 thu dugc
tir bit ding thirc Bunhyakovsky.

Bai toan ndy d&, nhung khéng c6 nhiéu hoc sinh
tham gia gidi. TAt ca cac 15i giai t&i toa soan déu
dtng, tuy nhién cé mét 1&i giai bj nhdm sb trong
phéin két luan d4u bing xay ra. Céc ban cin tht cin
than kiém tra ki ludng lai rdi méi giri bai.

Cac ban sau c6 10i giai ding: Nguyén Chdnh Thién,
9/12, THCS Lé Quy Dén, Quin 3, TP. Hd Chi
Minh; Phgm Xudn Hodng, Nguyén Vin Lam, 9A,
THCS Ly Nhat Quang, P6 Luong, Nghé An, Lwong
Thanh Nhd, 9B, THCS Hanh Trung, Nghia Hanh,
Quéing Ngii.

NGUYEN TIEN LAM
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Bai T6/557. Giai phuong trinh
ij‘ —4x" +6x° =3x +3Yx =1 +x =5+ “/5

Loi gigi. Didu kién x21, Phuong trinh twong
duong véi

Y- +x-1430x-T+x-1=4412,

bit t=x-1, 120.Phuong trinh try thanh:

Ve +e+3Vt+e=4432 (%

a(\/’t“+t—{/§)+3(\/?_1)+(;_1)=0
' +t-2 ( ) +(t-1)=0
Jt +t +,312 +¢ i/_ \/-+1
(t-1) e bt ——41]=0
e +of (v g Vi1
Vi 120 nén
e+ +t+2 3

+ +1>0,

§/(t‘+t)2 +{/5(t“—+t)+i/z Ji+1

tadugec t—-1=0<>¢=1 hay x-1=1.

Véay phurong trinh c6 nghiém x =2.

Nhén xét. 1) D& thdy
trt-2=(t-1)(F +1 +1+2).

2) Trong cAc bai toan c6 chira cin thirc, ta rit hay sir

dung céc ding thic:

= J_—\/—+\/_

A+B

3/_J_+€/_
{/_+\/_+\/—

.....

(4,B20; A+B>0);

Ya+¥B=

” A*+B*>0);
(4 )

Y4-Y5 -

( A* + B >O).

trén. MOt s6 ban khéng st dung phép dit
t=x-1, 20 nén viéc bién dbi phirc tap hon.

4) C6 thé thiy vé trai cia phuong trinh (*), ham sb
£(8)=3* +1 +3V1 +1 don diéu tang va
f(1)=4+32=VP
t>1= f(t)> VP, t<1= f(t)<VP.

Do d6 ¢ =1 1a nghi¢m duy nhit cua (*).

Céc ban sau ddy c6 bai gidi tbt:

HA Tinh: Bui Van Ding, 10T1, THPT chuyén Ha
Tinh; Ngh¢ An: Nguyén Thi Bang Tém, 8C, Hoang
Thai Thueng, 9A, THCS Ly Nhit Quang, D6
Luong , Ngé Van Truong, 10A1, THPT Hodng Mai,
TX. Hodng Mai; Quing Binh: Pham Thi My Hanh,
12 Ton 2, Nguyén Thanh Hai, PG Thi Thanh Thao,
Podn Ngoc Duy, 12 Toan 1, THPT chuyén Vo
Nguyén Gidp; Gia Lai: Nguyén Gia Bdo, 10Al,
THPT Nguyén Chi Thanh, TP, Pleiku; Phii The:
Trdn Ngoc Ti, Nguyén Tién Manh, 8A, THCS
Nguyén Quang Bich, Tam Nong; S6c Tring:
Triwong Vinh Tho, 10A1, THPT chuyén Nguyén Thj
Minh Khai; Da Niing: Hupnh Bd Anh Tudn, 16p 11,
THPT Hoang Hoa Tham, Son Tra.

NGUYEN ANH DUNG
Bai T7/557. Tinh céc goc ca tam gide ABC biét
ScotA+8cotB+9cotC=12 (1).

Loi giai (Cha Bui Van Ding va Pham Thi My
Hanh). Trude tién ta chimg minh
Bb d& Trong moi tam gidgc ABC ta luén cé

cot Acot B +cot BeotC +cotCcotA=1. (*)
Chiing minh. Vi A+B=180°—C nén

cot( 4+ B)=cot(180" - C)
cot Acot B -1

cot A+ cotB
<> cot AcotB—1=—cot AcotC —cotBcotC

<> cotAcot B+cot AcotC +cotBeotC =1.
Viy bd dé dugc chimg minh.
Két hop bd d& véi gia thiét (1), ta co:
(5cotA+8cotB+9cotC)’ =144
& 25cot® A+ 64cot’ B +81cot? C +80cot Acot B
+90cot Acot C +144cot Beot C
=144 (cot Acot B + cot Beot C + cot Acot C)
& 25cot A+ 64cot® B +8lcot® C - 64cot Acot B
—54cot AcotC=0
& 16(cot A—2cot B)' +9(cot A—3cotC)' =0
& cotA=2cotB=3cotC.

=—cotC
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Sir dung déng thirc (1) ciia dau bai, ta di dén:

cotA=1,cotB=l,cotC=l.
2 3

Vay ta co dap sb: A= 45°,

B= arccot% ~ 63°26'5.82" ~ 63°26',

~

C= arccotl ~71°33'54.18" =~ 71°34",

Nh@n xét. Ban Hupnh Trén Gia Huy bién ddi chan
phuong hon nén hoi dai hon cach trén mdt chit,
nhung 13 céch giai t6t. Mot sé ban sit dung bit ding
thirc hoiic bién ddi din dén 10 giai dai.
Céc ban c6 tén dudi déy c6 101 giai tét:
Ha Tinh: Bai Vian Diing 10T1, THPT chuyén Ha
Tinh; Nghé An: Ngé Vin Truomg, 10A1, THPT
Hodng Mai, TX. Hoang Mai; Phi Yén: Hupnh Trin
Gia Huy, 10 Toan 1, THPT chuyén Lwong Vin
Chanh. Quéng Binh: Podn Ngoc Duy, Nguyén
Thanh Hai, B6 Thi Thanh Thdo, 12 Toan 1, Pham
Thi My Hanh, 12 To4n 2, THPT chuyén V& Nguyén
Giép.

TA DUY PHUQNG

Bai T8/557. Cho ABC

max{;l,lg’, E‘}<1200. M la diém nam trong tam

tam  gidac Vot

giac sao cho BMC =CMA= AMB=120". Chirng

minh rang:

(MB +MC—MA)2 +(MC+MA—MB)2
BC cA
( MA+MB —MC)Z
e ST S |l
AB
Loi gidi. Dit MA = x; MB = y; MC = z. Sir dung
dinh 1y ham s6 cosin cho céc tam gidc MBC,
MCA, MAB tac6: BC*=y*+yz + 2,
CA® =2 +zx+x°, AB*=x*+xy+y*
Bit ding thirc cin ching minh & d2 ra tr& thanh:

(y+z—x)° (z+x y): (x+y z)?
V4 yz+2° p—— x+xy+y

—>1 (%),

TOAN HOC
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B C

Ap dung bit ding thirc Schwarz ta c6:
Hz=x)® & (y+z)’
V+yz+z? x(x+y+z) X +y 7 +xp+yzzx’
(z+x-yy ¥y (z+x)
Przx+x’ y(x+y+z) X +y +zAxp+yzizx
(x+y-2* 2 (x+y)
Xrxp+y? z(x+y+z) X +y +2+xy+yziox
Cong theo vé ba bit ding thirc trén ta thu dugc:
(y+z—x) (z+x y): (x+y z)
V: +yz+2° z +2zx+x° x +xy+y
(Y+Z) +(Z+x) +(x+y)* -
X+ + 2+ xp+yzHzx

Tir d6 ta co:

(y+z—x)
y: + yz+2°

(z+x y)
z +zx+ x>

(x+y z)’ _>1.
x +xy+y

Bt ding thuc (*) dugc ching minh. Dé dang
kiém tra ding thirc xay ra khi x=y = z, lic @6
tam gidc ABC déu va M 14 tAm cta tam gidc déu
ABC.

Nhén xét. Piém M 1bi trong dé& bai dugc goi 1a
diém Torricelli cua tam gidc ABC. Céc bai gidi g
vé& Toa soan déu trinh bay twong ty nhur 13 giai trén.
Céc ban sau c6 10i giai tot:

Ngh¢ An: Ngé Van Truomg, 10A1, THPT Hoang
Mai, TX. Hoang Mai; Quéng Binh: Podn Ngoc
Duy, Nguyén Thanh Hai, P6 Thi Thanh Thdo, 12
Toén 1, Pham Thi My Hanh, 12 Toan 2, THPT
chuyén Vo Nguyén Giap, TP. Pdng Héi; Thira
Thién Hué: Tricong Duy Thdi, 10T1, THPT chuyén
Qudc hoc Hué, TP. Hué; Quang Ngai: Luwong Thanh
Nhd, 9B, THCS Hanh Trung, Nghia Hanh; Phu
Yén: Hupnh Tran Gia Huy, 10 To&n 1, THPT
chuyén Luong Vén Chanh, TP. Tuy Hoa.

HO QUANG VINH
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Bai TY/557. Tim gia tri nhé nhdt ciia ham s6 f(x)
trén khoang (0; +):

8(x* +x) +(2x+1)°
2x +2x+1)*

Loi gidi. Cdch 1. Viét lai ham sé f{x) duéi dang:
2 42x ) 2x+1 Y
f(x)=( : J+( £ ) =a' +b’

f(x)=

2x* +2x+1 2x  +2x+1
2x* +2x _ 2x+1
2x* +2x+1’ —2x2+2x+l'
Vi xe(0; +) néna>0,b>0va g+ b =1.

voi a=

Theo bt déing thirc Bunyakovsky ta co:

(@ +b)a+b)2(a* +b* ) =1=a’ +b° 2
2=(a® +b})(1* +1%) 2 (a+b) = a+b< 2.

Do d6: a +b3>—
A
Déuu=ﬂxéyra©a=b¢> x:_.l_.

5

Vay min f (x)—T
Céch 2 (Cha ban Hupnh Bd Anh Tuan). Ta cé:
2 2 2

Fe)= 24(x +2x(22:; xll ﬂ; )63(2x+1)
3[8(x +x)° +(2x+1)’](2x+2)
2x* +2x+1)*

f’(x)=0<:>x=—l,x=—%,x=0,x= . .

—, X=——.
2 V2
lim f(x)=1, lim f(x)=1.

x=0" X

Ta c6 bang bién thién ciia ham f{x):

X

') -
fx)
| V2

Viy min f(x)—T khi x——T

Cdch 3 (Cua ban Pham Thi My Hanh). Theo
bat ding thirc Holder, ta c6:

-

2 e2x ) 2x+l )’
21 (x)= + X
e [(2x2+2x+1] (2x’+2x+1
B 2 3 k)
3 2x° +2x +( 22x+1 a+1)
2x* +2x+1 2x* +2x+1)
/ 2 3 2 3
2x“+2x 2x“+2x 1+
\2x2+2x+1 12X +2x+1)
ol 2541 JJ( 2x+1 );1
2 +2x+1) \ 28 +2x+1)
| 2x*+2x 2+( 2x+1 T
12X +2x+1 2x* +2x+1

_A4x +8x° +8x7 +4x+1 _
4x* +8x’ +8x* +4x+1

I\

:>f(x)>— Déu “=" xdy ra & x=

N3
Véy min f (x)—ﬁ
Nhdn xét. 1) Loi giai bai toan theo cach 1 va cach 3
1a twong dbi ngidn gon. Pa s6 cic ban giai theo cich
1, chi ¢6 ban Tudn gii theo céch 2 va ban Hanh giai
céa hai cach 1a cach 1 va cach 3. Riéng cach 2 ding
dao ham yéu ciu k¥ ning bién dbi (tinh dao ham) va
k¥ ning giai phuong trinh (f'(x)=0) thuin thyc.

-

Danh sach cac ban giai ding bai nay la:

Pa Ning: Hupnh Bd Anh Tudn, 11, THPT Hoang
Hoa Tham, Son Tra; Quang Binh: Pham Thi Thanh
Hdi, B4 Thi Thanh Thdo, 12 Toéan 1, Pham Thi My
Hanh, 12 Toan 2, THPT chuyén V6 Nguyén Gidp;
Nghé An: Ngé Van Truomg, 10A1, THPT Hoang
Mai, TX. Hoang Mai, Phgm Xudn Hodng, Hoang
Thai Thueng, 9A, THCS Ly Nhit Quang, D6
Luong; Phi Yén: Huynh Tran Gia Huy, 10T1,
THPT chuyén Luong Vin Chanh; Thira Thién Hué:
Triweong Duy Thdi, 10T1, THPT chuyén Quéc hoc
Hué; Quang Ngii: Luong Thanh Nhd, 9B, THCS
Hanh Trung, Nghia Hanh.

TRAN HUU NAM
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Bai T10/5357. Tim cac so nguvén to a, b, ¢, d théa

man phwong trinh

o o J bl
COS === 4 Y CO§ ===+ YCO§ === 22 e

7 1 7 d
Lo gidi (Dya teén 10 gidi cia ban DG Tién Diing,
THPT chuyén Lé Quy Pon, Ba Rja - Viing Tau).
Xét phuwong trinh cos 4x = cos3x (1), Ta cé:
(1) <> 8cos* x = 8cos? x+1=4cos’ x~3cosx

& (cosx—1)(8cos’ x+4cos® x—4cosx—1)=0(2).

vi 2, 3% 4 5% 1 nghiem cda (1) nén i 2)
Y
suy ra:

6
1 =2cosz£, t, =2cos4—”, l =2cos—
7 7 7

1a 3 nghi¢m cua phuong trinh:
£ +t2-2t-1=0.
Theo dinh 1y Viéte ta c6:
L+t +t=-1
Lt +ht +1t =-2 (3).
Lot =1
PatA=3t +3ft, + 1, ; B=3ut, +3furt, +Yus,.
Str dung céac hé thirc ¢ (3) ta nhén duoc:
A =34B-4; B* =34B-5.
Do d6: A’B* =(3AB —4)(34B -5)
= (4B-3)' =-7= 4B=3-31
= £ =34B-4=3(3-37)-4=5-337.
Vaya=5;b=3;c=7,d=2.
Nhdn xét. Chi c6 hai ban tham gia giai bai toan nay.
Tuy nhién chi c6 ban Diing c6 18i giai diing
PANG HUNG THANG
Bai T11/557. Tim tdt cd cic ham so f:R—R
théa man  [(2/(x)+y)=3x+1(/(¥)-x) (1) voi
moi x,yelR,
Loi gidi (Theo da sb céc ban). Gia sir f{r) thoa
min (1). Trong (1) thay y béi —2f(x) ta thu dugc:
f0)=3x=f(f(-2f(x))-x),VxeR (2).

TOAN HOC
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Tir (2) suy ra / 1a toan 4nh. Ta ching minh f 13

don énh.
Gia sit f(a@)=f(b). Do f14 todn 4nh nén ton tai
celR dé& f(c)=a+b.
Tir (1), thay x béi a va y bdi ¢ ta thu duge:
S@2f(@)+e)=3a+ f(f(c)-a) ().
Vi thay x bdi b va y bai ¢ ta thu dugce:
S2fb)+e)=3b+ f(f(c)-b) (4).
Ta co:
f(f(c)-a)=f(a+b-a)=f(b) = f(a)
=f(f(e)-b)
nén tir (3) va (4) suy ra a = b, tirc f'1a don 4nh.
Trong (1) cho x = 0 ta thu dugc:
fQIO+»)=/(),VyeR
hay f(y)=y+2f(0). Thé vao (1) ta thu dugc
f(0)=0, tirc f(x)=x véimoi xeR.
Nhin xét. Piy 13 dang phuong trinh ham mét bién
véi cip bién tw do chira hé thirc sinh béi ham hop.
Pa sb cdc ban déu c6 cach gidi trong tu dua vao
tinh toan 4nh va don 4nh cta /' cho két qua ding.
Céc ban sau ddy c6 10 gidi dung: Binh Binh: Trdn
Ngoc Tuyén, 11T, THPT chuyén Lé Quy Pon; Ha
Tinh: Nguyén Phudc Luong, Nguyén Viét Thanh,
11T1, THPT chuyén Ha Tinh; Nam Dinh: Pham
Manh Binh, 10T2, THPT chuyén Lé Hong Phong;
Phi Yén: Hupnh Tran Gia Huy, 10T1, Nguyén Tan
Nguyén Chwong, 11T1, THPT chuyén Luong Vin
Chanh; Quéng Binh: Nguye:n Thanh Hdi, 12T1, Pé
Thi Thanh Thdo, Poan Ngoc Duy, Pham Thi My
Hanh, 12T2, THPT chuyén V5 Nguyén Gidp; Thira
Thién Hué: Nguyén Ngoc Gia Bdo, 12T1, THPT
chuyén Qudc hoc Hué; Ba Ria - Viing Tau: Lé
Thanh Pat, 11T1, THPT chuyén L& Quy Pén.
NGUYEN VAN MAU

Bai T12/557. Cho tam giac nhon, khong cdn ABC
noi tié}) dwong tron (0), H la tryc tdm va BE, CF
la cac duong cao cua tam giac. M, N lan lwot la
trung diém ciia AH, EF. P doi xitng véi N qua BC.
a) Chitng minh rang BMP=NMC.

b) Goi K la giao diém thit hai cia AN va (O).
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Chirng minh rang dwong tron ngoaqi tiép cua cdc
tam giac PBF, PCE cing di qua m¢t diém trén
MK.

Lai gidi. (Theo ban Nguyén Tdn Nguyén Chuong,
11T1, THPT chuyén Lwong Vin Chénh, Phi
Yén).

Trong 141 gidi ndy cdc ki higu XYZ va (XYZ) theo
thit twr chi dudng thing di qua ba diém thing hang
X, Y, Z va dudmg tron di qua ba diém khéng thiing
hang (XYZ); ki higu XX chi tiép tuyén tai X cua
dudng tron (XY2).

Ta cn c6 hai bd dé.

Bd d@ 1. Cho tam gidc ABC. H la giao diém ciia
duong cao BE, CF. X, Y, Z theo thir ty la trung
diém cia AH, BC, EF. Khi d6

1) X, Y, Z thing hing va XYZ L EF.

2) XEY = XFY =90°.

B& d& 2. Cho tam giac ABC, (0y), (0y) la cdc
duomg tron theo thir ty tiép xic véi BC tai B va C.
N la giao diém khdc A cua (Oy) va (0,). P 1a diém
@6i ximg ctia N qua BC. Khi dé

1) N thugc trung tuyén xudt phdt tir A cia tam
gidc ABC.

2) P thugc duong doi trung xudt phdt tir A cia
tam gidc ABC.

Phép chimg minh cic bd dé trén rit don gian,
khong trinh bay ¢ day.

Tro lai gidi bai todn T12.

1) Goi Q 14 trung diém cia BC.

Theo bd d& 1, M, N, Q thing hang va
MNQ L EF. Lgi theo bd d& 1, chi ¥ ring
BFC = BEC = 90°, ta co:
QB = QF = OM QN = QE* = QC*.

Viy cdc dudmg tron (MNB) va (MNC) theo thir ty
tiép xtic véi BC tai B va C.
Do d6, theo bd d& 2, MP 1a duimg ddi trung xudt
phét tr M cua tam gidc MBC.
Didu do ¢6 nghia 14 BMP = CMN. -
2) Goi D, G theo thir tyr 1a giao diém cua AH, EF
va BC; R 1a giao diém thir hai cuia AH va (0); L 1a
giao diém thi hai cia MK va (GNQ).
D& thdy céc tam gidc AEF va ABC dong dang.
T d6, cha ¥ ring N, Q theo thir ti I3 trung diém
cua EF, BC, suy ra: NAB = NAF = Q/AZ'
Do d6 AN 13 dudmg 61 trung ctia tam gisc ABC.
Vay tir gidc ABKC diéu hoa.
T 46, cha ¥ ring (GDBC)=-1, suy ra:

R(AKBC) =—1=R(DGBC) = R(AGBC).
Viay R, K, G thing hang.
Tir @6, theo hé thitc Maclaurin, suy ra:

GD.DQ = GB.GC = GK.GR.
Néi cach khac D, O, K, R cung thugc mot dudng
tron. Két hop véi R/I-D\Q =90°, suyra:
GKQ = RKQ =90°.
Két hop véi @=5N\Q=F"‘N\Q=90°, suy ra K,
P, N, G, O, L cing thugc m¢t dudng tron (1).
D& thdy MLMK = MN.MQ = ME>.
Diéu d6 ¢6 nghia 1a ME tiép xuc véi (EKL) (2).
D& thiy B, C, E, F cing thugc mdt dudng tron.
Do d6:
(EC,EN)=(EC,EF)=(BC,BF)=(BC,BA)
= (KC,KA) = (KC,KN)(mod 7).

Noi cich khic E, C, N, K cing thudc mdt duong
tron (3).
T (1), (2) va (3), chi ¥ ring tam gidc MAE cén
tai M, AM, NP cing vudng goc véi B; N va P d6i
xung vdi nhau qua BC, suy ra:
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(LP,LE)=(LP,LK)+(LK,LE)
= (NP, NK)+(EK,EE)(mod )
= (NP, NK)+(EK,EM)
= (NP, NK)+(EK, EC)+(EA, EM ) (mod )
= (NP, NK)+(NK,NC)+(AM , AE)
= (NP,NC)+(AM, AE)(mod )
=(NP,BC)+(BC,NC)+(AM ,BC)+(BC, AE)(mod )

- % +(BC,NC) +—’25 +(BC, AE)

= (BC,NC)+ (BC,EC)(mod )

= (PC,BC)+(BC,AE)= (PC,EC)

= (CP,CE)(mod ).
Do 46 L thudc (PCE). Tuong tu, L thudc (PBF).
Viy cdc dudng tron (PBF), (CPE) cung di qua
diém L thugc MK (dpcm).
Nhgn xét. 1) Bai toan ndy twong ddi khé, c6 9 ban
tham gia giai. Mot vai ban sir dung phép nghich déo
tdim A phuong tich AB.AF = ACAE ciing cho 15i
giai kha gon gang.
2) Xin néu tén tAt ca céc ban: Ha Tinh: Nguyén Viét
Thanh, Nguyén Phuéc Luwong, 11T1, THPT chuyén
Ha Tinh; Quang Binh: Nguyén Thanh Hai, D6 Thi
Thanh Thado, Poan Ngoc Duy, 12T1; Pham Thi My
Hanh, 12T2; Hoang Kim Ljc, 11T1, THPT chuyén
V& Nguyén Gidp; Ba Ria — Viing Tau: Lé Thanh
Dat, 11T1, THPT chuyén L€ Quy Dén.

NGUYEN MINH HA

Bai L1/557. Cdc diém A, B, C, D trén mat nuéc
tgo thanh hinh thang cin ABCD (ddy AB, CD).
Biét AB = 50 cm, CD = 30 cm, duong cao hinh
thang h = 20 c¢m. Tai hai diém A, B nguoi ta dat
hai nguén séng két hop, dao dong nguoc pha
nhau va phat séng co buédc séng A =3 cm. Tinh
56 diém ¢o bién dj dao déng cuc dai trén day nho
()

) 1
Loi gidi. Tai cac diém c6 cyc dai :% =k+ 5
= AC=20\/5 cm; BC=10,/5 cm (hinh v&).
AC-BC

7,452 -7,95 <k<695.

Vay trén CD c6 14 diém cyc dai.

TOAN HOC
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Nh@n xét. Chiic mimg cac ban Pham Van Anh, 12
Ly, THPT chuyén Nguyén Quang Diéu, Pong
Thép; Hupnh Bé Anh Tudn, 11, THPT Hoing Hoa
Thém, Son Tra, Pa Niing; Hoang Ngoc Gia Huy, 11
1y 2, THPT chuyén Qudc hoc Hué, Thira Thién Hué
da c6 10i giai ding cho dé ra ki nay.

PINH THI THAI QUYNH

Bai L2/557. Dién nang tic mgt tram phat dién
duoc diea dén mot khu dan cu b&ng dwong day
truyén tai mot pha. Néu dién ap tai noi truyén tai
tang tu U lén 2U thi $6 ho dan duoe tram cung
cdp di cong sudt dién tang tir 93 hé lén 120 h.
Coi rang cong sudt dién truyén di tir tram phat
khong daoi, cong sudt tiéu thu dié¢n cua moi hé dan
nhie nhau va khéng doi. Hé sé6 céng sudt trén
dwong truyen tdi khong doi. Khi tang dién dp tai
no'i Iruyé‘n tai 1én 3U thi sé hé dan duoc tram phat
cung cdp di eéng sudt dién la bao nhiéu?

Léi gidi. Cong suét hao phi khi truyén tai:

AP = RZL: .
Lic dau, dign ép U: P =AP+93P (1).

Khi di¢n ap 2U: @:%4.1209]0 ).

Khi dién 4p 3U : @=%+ng (3).

Tir (1), (2) suy ra: AP =369 Két hop véi (3) ta
dugc: x =125 (h¢ dung dién).

Nhgn xét. Chic mimg cac ban: Pham Vin Anh, 12
Ly, THPT chuyén Nguyén Quang Diéu, Ddng
Thap; Pé Thi Thanh Thdo, 12 Toan 1, THPT
chuyén V6 Nguyén Giap, Quéing Binh, Nguyén
Ngoc Phuong Anh, 10A1, Trung tam GDTX, Quén
O Mon, Cin Tho d3 c6 10i giai ding cho & ra ki
nay.

NGUYEN XUAN QUANG
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Nhic dén Fermat, tén ddy du
13 Pierre de Fermat, 1a mt
nhd todn hoc Phdp, thi ai
ciing nhé dén ong véi dinh 1y
Fermat 16n ndi tiéng. Bai
todn lam dau dau nhidu nha
toan hoc trong gan 300 nim,

Pierre de Fermat
(1601-1665)

né duge phat biéu nhu sau:
Vi moi so nguyen dwong n
lon hon 2, phwong trinh X" +y" =z" khong co
nghi¢m nguyén dwong (x,y,z).

Bai todn ban diu dugc 6ng phat bidu bén 1& mot
cudn sach va néi ring da chimg minh xong no, tuy
nhién 1& sich qua hep dé viét di chimg minh chi
tiét. Va két qua, dé chimg minh dugc dinh ly
Fermat I16n, nha todn hoc nguoi Anh, Andrile
Wiles phai mat 8 nim rong ra lam viéc cling cong
su, bai cong b chimg minh dAu tién dai gén 200
trang!

Su ndi tiéng cua dinh ly Fermat I6n d6 ciing
khéng 1am Iu m& di mét dinh 1y rét ndi tiéng cua
ong, 1a dinh ly Fermat bé, mét trong nhing dinh ly
quan trong bac nhét trong S8 hoc so cdp. Fermat
phat biéu dinh 1y ndy trong mgt btrc thur giri Bessy
vao nim 1640 (xem [1]), va n6i ring khong viét
chimg minh vi n6 qué dai!

Nhu vdy, Fermat phat biéu hai dinh 1y, mot bé va
mét 16m, mot cé cach chung minh qua dai va mdt
c6 cach chimg minh ngin (dai hon mot cai 18
sach). Ca hai lam cho c4c nha toan hoc dwong thoi
v& ddi sau himg thi, dén tan bay gid ching ta con

b et s vt 4 e B e B B

Glﬂl I 0 DG 0 O 1 FERMATBE

TRUONG VAN CUONG (G THCS Nguyén Khuyén, Chue S, Gla w)
TRAN TH] THANH MINH (GV THPT Nguyl Bink Khiém, Gia Lai) |

m\n MINH VO (GVTHPT Trin. cau Vi, amf)/

dam mé no, dic bidt 1a cic nha 1am todn, cic thiy
day toan va cac em hoc sinh chuyén toén.

Trong bai viét ndy ching toi sé giGi thigu mot vai
{mg dyng cua dinh Iy Fermat bé, nhur tim chir 86
tan cing cta mot s6 ty nhién 16n, tim s nguyén
td, tim s6 du cla céc sb hang trong diy sb
Fibonacci va gidi phuong trinh nghi¢m nguyén.

1. Pinh ly va cac cach chirng minh

Dinh Iy 1.1 (Pinh Iy Fermat bé). Cho p la 5o
nguyén t6, khi doé voi moi s6 nguyén a khong la
béi cua p ta co:

a” =1

(mod p) (I1.1).
Nhdn xét 1. Phuong trinh (1.1) ding véi moi s6
nguyén t6 p vi moi s6 nguyén a khong 14 bdi cia
p. Nhimg s6 p théa man (1.1) ma khong phai 12
s6 nguyén t6 thi chiing ta goi né la s6 gia nguyén
td.
Nhin xét 2. T phuong trinh (1.1) ta suy ra:

a’ =a (modp) (1.2),
do vay phuong trinh (1.2) ciing ding dé phét biéu
cho dinh ly trén.
Nhén xét 3. Véi pla sb nguyén t6 nhd, thi viée
chimg minh dinh Iy 1.1 1a twong ddi d& ding.
Chiing han ta bién déi:

@’ -a=a(a-1)(a+1).
Khi d6 vi né 1a tich cia 3 sb nguyén lién tiép nén
n6 chia hét cho 3.
Tuong ty nhu viy:

a-a =a(a2 —1)(a2 +l),
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do d6 ta chi xét s6 dir 14 2 v 3 khi Iy achia cho

5. Ma hién nhién khi 46 @* +1chia hét cho 5.

Trén diy 1A cde nhin xét nhd dé ching ta tiép ciin
dén cich chimg minh cia dinh 1y. Biy gid ching
ta &i chimg minh ding thire (1.2) véi nhimg céch

diic trung nhét.
Chieng minh 1. Ta s& chimg minh (1.2) bing

phuong phip quy nap theo a va ¢b dinh s6 nguyén
td ple
RO ring véi a = 1thi (1.2) ding.
Gia sir ménh d¢ dung véi a =k > 2 nghia 13 ta ¢6
4, =k" ~k=0(mod p).
Ta s& chimg minh (1.2) ding v&i a=k+1. Tht
vily, ta ob:

.4,”-4=((k+1)’—k—1)—(k"—k)

=(k+1)’-k?-1=ic;k'.
=1

Ta dé y ring véi moi /€{l,2,..,p-1},tacé C!
14 s6 nguyén duong va

o - 2(p=1)(p-2)-(p-1)
’ T :

B&i vi pla sd nguyén t§ nén p khong chia hét
cho bit ky sd nguyén ndo tir 1 dén /, do d6 bit

budc (p—l)(p-lf)---(p—l)

viy C, =0 (mod p) hay 4,,, - 4, =0 (mod p).
Tuong tyr vay ta sé€ chimg minh (1.2) ding véi
a=k—1. Thit viy, ta cé:
A -4 =((k—1)’-k+l)—(k’—k)
=(k-1)" —k? +1

Sy

l=]

Vi C, =0(mod p) nén 4, , - 4, =0(mod p).

1d s& nguyén va vi

Theo nguyén 1y quy ngp ta c6 diéu phai chimg
minh.

TOAN H
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Luu y 1. Két qui C) =0(modp)véi moi s
nguyén t6 p 1a mdt két qua dom gidn nhumg cye
ky higu qua trong viée gii cde bai todn chia hét,
Chimg minh 2. Ta i biét {0,1.2,..,p-1}1d h¢
thiing dv diy & modulo p . Do d6 véi a khong la
bicia p thi {0,a,2a,....(p~1)a} 14 bé thing du
ddy di modulo p. Suy ra cdc s6 dur khi chia cho p
cta {0,a,2a,...,(p-1)a} 1 {0,1,2,..,p~1}. N
vily:
a2a..(p-1)a=1.2.(p-1)(modp)
a”'(p-1)!=(p-1)!(mod p).
Vi (p-1)'khéng chia hét cho p. Ta suy ra

hay

a®"' =1(mod p). Ta c6 diéu phéi chimg minh.

Hé qua 1.2. Cho n la s6 nguyén va duge phén
tich thanh tich ciia cdc s6 nguyén 6 p,, p..... p,,
Khi 46 gic si

nghia la n=pp,..p,.

(pj—l)l(n—l),Vje{l,Z,...,k}t}n' voi moi so

nguyén a tacé a" —a=0 (modn).
Chimng minh. Néu a khéng 13 bi cua », khi do
theo dinh 1y 1.1 ta cé:
a”" =1(modp, ),V €{L2,...k}.
Te ¢ vi (p,-1)|(n-1).% €{L2...k} nén

= l(modpj ),Vj € {1,2,...,k} . Suy ra:

a*“'=1 {modlil'pj ]

=1

Ta 6 diéu phai chimg minh.
2. M{t vdi irng dung cita dinh 1y Fermat bé
2.1. BAi todn chia hét
Thi dy 1. Chimg mink ring voi moi s6 nguvén a
ta c6 @’ + Sa chia két cha 6.
L gidi. Ta chi cin chimg minh két qui trén ding
véi nhimg s nguyén akhdng 1a bdi cda 6. Vi
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ciing béi vi @’ +5a=a’ —a+6anén ta s& chimg
minh @’ -a =0(mod6).
Pidu d6 dugc suy ra t dinh ly Fermat bé, hay tir

nhin xét 3, vi @’ —a tich cia 3 s§ nguyén lién

tiép nén chia hét cho ca 2 va 3. Ma bgi vi 2 va 3 1
chc s8 nguyén t6 nén ta ¢6 diéu phai chimg minh.
Thi du 2. Ching minh r(‘}ng V&i moi $0 tw nhién
thi a* va a ¢d chit so tin cung giong nhau.

Loi gidi. Xét s6 tin cdng ca cdc s6 nguyén thi ta
xét s6 du cua né khi chia cho 10. Vi viy bai todn

1a chimg minh a* - a =0 (mod10).
Theo dinh ly Fermat bé thi a° —a =0 (mod5). Va
hién nhién a° va @ c6 cing tinh chin 18 nén
a*-a=0(mod2). Vi2 va 5 1 hai s6 nguyén to
nén ta c6 diéu phai chimg minh.
Thi du 3. Tim s6 du khi chia 3% cho 43.
Loi gigi. Ta s& lam giam liiy thira xudng bing
cach dé ¥ ring 43 14 sb nguyén t6 va

2024 =48.42+8.
Theo dinh ly Fermat bé thi 3 =1(mod43). Vi

viy 3 =3%(mod43). Tiép tuc ha bac xudng, ta
c6: 3° =81%;81=38(mod 43)

= 3' =(38)" (mod43).
Ta suy ra 3" =25(mod43). Nhu vy s6 du cin
tim 1a 25.

Thi du 4. Tim tat ca cae s6 nguyén té p sao cho
487 +1 chia hét cho p*.
Loi gidi. Gia st p 1 s nguyén to théa man @&
bai. RS rang 48 khong la bgi cua p, khi d6 theo
dinh 1y Fermat bé, ta co:

487 = 48(mod p) = 48”" =48 (mod p).
Vi vy theo yéu cau bai to4n:

48" =—1(mod p) = 48” =—-1(mod p)

= 48 =~1(mod p) = 49 = 0(mod p).
Ta suy ra p=7, thir lai thdy théa min, vi vy
p =714 gid trj cAn tim.
Thi dy 5 (TST Thira Thién Hué, 2021). Cho p ld

/f
t a 4% Q@ \ " ;2022
so nguyén dweong, dat S(p)= ) i**.

-
a) Chimg minh rang S(7) khéng chia hét cho 7.

b) Tim tdt ca s6 nguyén té p, p <2022 sao cho
S(p)khéng chia hét cho p.

Loi gidi.,

a) Ta c6 2022=0(mod6)vi viy theo dinh ly
Fermat bé, ta c6 i** =1(mod7),Vie{l,2,...,6}

cho nén:

:
S(7)=Y i =1+1+1+1+1+1+0(mod7) hay

i=1
S(7)=6(mod7). Vay S(7) khong chia hét cho 7.
b) Gia st p 14 s6 nguyén t6 thoa man yéu cau bai
toan. Ta xét cac trudng hgp sau:
-Néu p =2 thi hién nhién

S(2) =1 +2™ =1 (mod2),

nén S(2) khong chia hét cho 2.
-Néu p la s6 nguyén t6 1&. Thyc hién phép 2022
chia p-1, ta dugc: 2022 = k(p — 1) + r v6i
0<r< p-1.Khidé:

S(p)= i(i”-')* i (mod p)

= Ei’ (mod p) (1).

il
Lic ndy néu r=0thi §(p)=p—1(mod p).

Baéy gi¢ ta xét kha ning 0 < r < p—1. Ta s€ chimg
minh §(p)=0(mod p).

Thét vy, {1,2,...,p—1} 1d h¢ thing du thu gon
modulo p nén v6i a 13 mdt clp nguyén thiy

modulo p thi a’,a%,..,a”"" ciling 13 mét hé
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thing du thu gon modulo p theo mdt thir ty ndo
d6. Cho nén ta co:
-1 -1
ii’ = S(a’)‘ (mod p)
i=1 i=l
P a’

S‘::" = a;r = (mod p) (2).

i=1

hay

Lic ndy vi 0<r< p=1 nén pkhdng ld wdc cua
a’ —1va a"khong 14 bdi cua p nén theo dinh ly
Fermat bé ta co:

a® =a" (mod p)<> a” —a" =0(mod p).

-1
Do @6 theo (2) ta dugc ii" =0(mod p) va tir (1)

i=1
tasuyra S(p)=0 (modp).
Do d6 nhimg sé nguyén t6 p thoa méin yéu cdu
bai toén 13 nhimg s6 ma p—-1 la wéc cia 2022,
Vi phén tich 2022=2.3.337 cho nén xay ra cac
trudmg hop sau v&i ru y p—1 13 sb chén:
p-1=2; p-1=23; p—-1=2.337..
Kiém tra v&i tinh nguyén t§, ta chi nhén
p=3;p=7két hop v6i nhin xét ban déu
pe{2,3,7}.

2.2. Ung dung cho diy s6

Thi du 6. Cho day sé Fibonacci (F,), .. vOi cac

6 hang dwgc dinh nghia theo céng thirc:
F=LF=LF,=F, +F,neN"

Chitng minh rang véi p la cdc s6 nguyén 1o co

dang Sm=*1 thi F, =0 (mod p).

Lai gidi. Ap dung céch tim cong thic tdng quat

cua diy sb Fibonacci, ta co:

e
Pl -\/——5- 2 2
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= :/‘_g[(c;:_, +C) (V5) +..+Co(5))

~(C + Gy () .+ CI Y]
29 +C) (f5) ..+ CLE Y
) Js

- p-3
= 2(0,',_, +C,.\5+..+C}53 J= 2ic’“,‘5’.
Véi luu ¥ ring vaimoi 0<k < p—1ta cé:
C, =0(mod p)=> C_, + C)-} =0(mod p) .

Do d6:

1=C,,=-C,_ (mod p)= C}_, =-1(mod p);

C,.,=1(mod p); C}_, =-1(mod p);...
hayla C2''=-1(modp). Ta suy ra:

p-3

27'F = —2(1+5+ 5 4.+ ST)(modp)

p-1

5

ZH:20 ot =2

- (mod p) .

Té1i day, vi (p,2)=1;(p,5)=1 nén

p-1 p-l
2

52 =1(modp)=>52?
Chirng minh hoan tét.
Thi du 7. Cho day sé (u,)Vvédi cdc 50 hang duye

-1=0 (mod p).

dinh nghia theo cong thirc:

uy=Lu,==-Lu, =6u +35u, _ .nxl.
Chirng minh rang i, = 2010 (mod2011).
Léi gidi. Y tuong 101 gidi 1a tir cong thire s6 hang
tdng quat ctia ddy sé (xdc dinh qua cic nghiém
cua phuong trinh diic trung) ta xdc dinh nghiém
nguyén théa min diéu kién bai toan. D& thdy sb
hang tdng quét cia ddy sb (u,) c6 hé s vo ty nén
ta xét day phu (v,) dugc xéc dinh nhur sau:

Vo=l ==Lv,, =6u +au, ,n21.
Muc dich cua ta 1a 48 phuong trinh diic tnmg:

x'=6x-a=0

c6 nghi¢m nguyén va v, =u, (mod2011),Vn.
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Ta chon @ =2016va kiém tra dwgc phuong trinh
x} =6x-2016=0c6 nghi¢m x=-42; x=48, Vi
viy ta dugc s6 hang tdng quat cia diy (v,) 1a:
- 41.48" +49.(-42)"
" 90 ’

Béi vi 2011 1a s6 nguyén t6 nén (2011,90)=1va
2010 =~1(mod2011) t¥ d6 ta chi cin chimg
minh:

41.48%" +49.(-42)"" +90=0(mod2011).
Ap dung dinh Iy Fermat bé ta co:

41.48% +49,(=42)"" +90

= 41.48? +49.(—42)" +90 (mod2011)
= 94464+ 86436+ 90 (mod2011)
=0 (mod2011).

Vay ta ¢6 diéu phai chimg minh,

)20|2

Thi du 8. Cho day 56 (”,. )"GN. Voi cdc s6 hang
dwegc dinh nghia theo cong thrc:

u =5u,=1Lu,,=2u,-3u,,,Yn22.
Ching minh rang ., =0 (mod11).
Loi gidi. Ta xét ddy phu (v,) dwoc x4c dinh nhur
sau:

v=5v,=1Lv,,

=2v, +av, ,Vn2l.

Muc dich 13 ¢ phwong trinh d3c trung:
x*-2x-a=0

c6 nghiém nguyén va v, =u, (modl11).

Ta chon a =8 v kiém tra dugc phuong trinh

x222x-8=0
¢6 nghiém x, =-2;x, =4. Vi vay ta dugc ) hang
5 , 74" — 6.(—2)"
tong quat: v = ——?—

Béi vi 11 14 s8 nguyén t6 va (11,8)=1nén ta chi
cn ching minh:

74" -6,(-2) =0 (mod11).
Ap dung dinh ly Fermat bé, vi 2002 =200.10+2,
nén ta co:

)2002

7.4 - 6,(-2)"" =7.4'~6.2* (mod 11)
=88 (mod 11)=0 (mod 11).
Vil ta ¢6 diéu phai chirg minh.
2.3. Bai todn tim nghiém nguyén
Nhu ching ta di biét, phuong trinh sau khéng co6
nghi¢m nguyén duong x* + y’ = 2.
Cuy thé hon diéu 46 c6 nghia 14 véi moi s6 nguyén
duong x vdy, x’ +y° khéng l1a 13p phuong cia
bit ky 50 nguyén duong z nao.
Trong bai viét ndy, v6i cic sd nguyén tb p, véi
i=1ln ching t6i s& thiét 1ap nghiém cua phuong
trinh dang: x" + y" = fl[p;f (%),
trong d6 f 1a mét da thirc cho truéc.
B6 dé 2.3.1. Cho p la s6 nguyén 6 cé dang
6k +5, ke N. Khi d6 néu x,y la cic sé nguyén
théa man x* +y’ =0 (mod p) thi
x+y=0 (modp).

Chimg minh. D& dang thdy dugc néu
x=0 (modp) thi y=0 (modp) nén suy ra
x+y=0 (modp).
Xét trudng hop x#0 (modp), y#0 (modp).
Ap dung dinh 1y Fermat bé ta co:

x"" = y*"' (mod p) hay x*** = y**** (mod p) (1).
Khi @6 néu p=3(2k+1)+2 thitacé:

P =y’ (modp) = 5 =y (mod p) (2).
Nhén ca hai vé cho x, x#0 (mod p) ta duge

= x%*** = —xy** (mod p) (3).

Tir (1) va (3),taco: x*** = y*** (mod p)
%+ (mod p)

6k+3

Vé x6k+4 & -

tasuyra: yoH =

(mod p)
&y (y+x)=0 (mod p) (4).

Vi y #0 (mod p) nén tir (4)ta suy ra:
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x=y=0(modp).
Ta c6 diéu phai chimg minh.
H¢ qua 2.3.2. V6i p 14 sd nguyén t c6 dang
6k +5,keN. Néu ¢ 12 s6 nguyén t6 thda min

2<g<p thitrén N phuong trinh
x+y'=p(x+q’)
pP-q pt+q

;y:

2 2

p+q. _P-4
2 ay 2 "

Thi du 9. Tim tdt ca cdc nghi¢gm nguyén ciia

c6 nghi¢m x =

hodc x=

phuong trinh x* + y* =3xy +3.

Léi gigi. Néu x=0 (mod3)thi ta suy ra
y=0 (mod3), khi 46 vé trdi cia phuong trinh da
cho chia hét cho 27 con vé phai thi khong. Do do6
x,y#0 (mod3). Theo dinh ly Fermat bé ta cé

x*=1 (mod3);y* =1 (mod3) va vi
x>+’ =0 (mod3) nén theo bd dé 2.3.1 ta dugc
x+y=0 (mod3). Ta gid st x+y=3kkelZ
Khi ¢6 vi ¥’ +y° =(x+y)(x2—xy+y2) nén ta
dugc k(x2 —xy+y2)=xy+1.
Do x* —xy+y* 2 xy nénnéu |k|>1 thi

|k|(x2—xy+y2)22|xy|2|xy+1|
nén phuong trinh da cho v6 nghiém.
Ta chi con kiém tra cac trudng hop:
Khi £=0 thi x+ y=0, ta dugc:

x=Ly=-1 hofic x=~1;y=1,
Khi £=1 thi x+ y =3, tadugc:

x=1y=2 hodc x=2;y=1.

Khi k=-1 thi x+y=-3, thay vao ta dugc
phuong trinh v6 nghiém.

Thi du 10 (TST Thai Lan 2013), Tim tdt ca cdc
s6 nguyén duong x, y thoa mén phuwong trinh

x*+y =4(x2y+y2x—5).
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Ldi gidgi. Néu x=0 (mod2) thi
y=0 (mod2), khi d6 vé tréi cia phuong trinh da
cho chia hét cho 8 con vé phai thi khéng. Do d6
X,y #0 (mod2). Theo dinh 1y Fermat bé va gia
thiét ta co:

x=y (mod2) x’ =x"y (mod2)

{x’ =-y’ (mod2) {x’ =-y’ (mod2)

suy ra

=x'+y" =0 (mod2). Vi x*+y* =(x+y)' -2x
nén tasuyra: x+y=0 (mod2).
Lai sir dung bién déi:
x*+y =(x+y)[(x+y)2 —3xy]
vd x’+y’ =0 (mod4) nén ta dugc:
x+y=0 (mod4).
Gia sir ton tai meN dé x+y=4m. Khi d6
phuong trinh d3 cho twong duong véi:
m(x2 +y* —xy)=4mxy—5

= m(x2 +° —Sxy) =-5.

Piéu ndy c6 nghia 1a chi xay ra hai truémg hop:

m=1 x+y=4
=
x*+y*-5xy=-5 |xy=3

- x=1ly=3

x=3;y=L
m=5 x+y=20
Hogcla§ , | = 401 -
x'+y° =5xy=-1 xy=—7-

Vay phuong trinh cé nghiém:
x=1y=3 hodc x=3;y=1.

Thi du 11. Tim tdt ca cdc nghiém nguyén dwong
ciia phwong trinh x* +y* =91 1(xy +49).

Loi gidgi. Ap dung hé qua 2.3.2, ta duge cic
nghi¢ém: x =459,y =452 hodc x =452,y =459.

Thi du 12. (TST Théi Lan 2013 ngay 7). Tim tat
cd cdc s6 nguyén duong x, v,z thoa man phuong

trinh: x* (y“ +z’)=2012(,1:v:+2).
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Lai gidi. Ta bién ddi phuong trinh da cho nhu sau:
x[¥ (y +2) - 2012yz | =2°503, (1).
Pidu d6 c6 nghia 1d x khong cb udc s6 nguyén td
ndo ngodi cdc ude ¢d thé 1a 2 va 503.
Néu nhu x=2 thi x'=0 (modl6). Do d6
(y'+2')=0 (mod16), trong khi do:
2012 (xyz +2) = 22.503.xyz + 2°.503
#0 (mod16).
Tuong tw vy, néu nhu x = 503, x =2.503 hoic
x=22503 thi ¥’ =0 (mod503*). Do do:
x (y3 + z’) =0 (mod5032),
trong khi d6:2012(xyz +2) =22.503.xyz + 2°.503
#0 (mod5032).

Tir nhimg 13p luén trén, ta cé thé suy ra x=1 hoic
x=2. Ta chi con xét hai phuong trinh sau

Yy +20=2012(yz+2) (2);

Yy +2°=503(yz+1)  (3).
Vi 503=5 (mod6) cho nén theo bd d&2.3.1 ta cé
y+z chia hét cho 503. Gia sir tn tai s6 nguyén
duong t décho y+z=503t. Khidé:

y+z° =(y+z)l:(y—z)2 +yz:|

= 503t|:(y ~z)'+ yz].

Tacé: ()« tl:(y—-z)2 +yz:|=4(yz+2)

<:>t(y—z)2+(t—4)yz=8 (4);
@ et (y-2)" +3z]= (2 +1)
@t(y—z)2+(t—l)yz=l ).
o Xét (4), 1o ring 1a ¢t-4<0, vi néu nhu
t-421 thi tr (4) ta phai oo

1<(t-4)yz<8= y,z<8= y+2z<16. Piéu nay
mau thudn véi y+2z=503t Vi vady 1<t<4. Tu
(2)tacd y*+2z°:2 nén y va z cé cing tinh chin,
lé. Suy ra y+z=0 (mod2), do 6 ¢=2 hodc
t=4.

- Véi t =2, ta dugce hé phuong trinh:
y+2=503.2 y+z=1006
{Z(y-2)2-2yz=8©{(y—2)’—yz=4
y+z=1006

=10062—4-

{y+z=]006
4

=
1006> -5yz=4  |yz

Hé nay khéng c6 nghi¢m nguyén,
- Véi t =4, ta dugc h¢ phuong trinh:
y+z=5034 y+z=2012
{4()'—2)2 =8©{(y-2)2 =2
H¢ nay khong c6 nghi¢m nguyén.
o Xét (5), rorangla r-1<0, vi ndu nhu #-12>1
thi t¥ (5) ta phai co Os(t—l)yzSI = y,z<1.
Diéu nay mau thudn véi y + z = 503z,
Vivay t=1, ta dugc hé¢ phuong trinh:
y+2z=503
{( y-z) =1

Giai h¢ nay ta c6 nghi¢m:

y=252;z=251 hofic y=251;z=252.
Vay céc bd sb nguyén dwong (x, ¥, z) céan tim 1a:

(2,252, 251), (2, 251, 252).
3. Bai tap tuong tw
Bai 1. Tim tit ca c4c nghiém nguyén cua phuong
trinh x* +y’ =2013.
Bai 2. Tim nghi¢m nguyén ciia phuong trinh:
x*+y’=2xy+8.
Bai 3 (IMO 1997). Chimg minh ring véi phuong
trinh sau khong c6 nghiém nguyén duong
x*+y* +2° =2003.
Bai 4 (Thi HSG Qudng Binh, lép 9, 2020). Giai
phuong trinh nghi¢m nguyén duong
X +y =x*+y* +42x.
Bai 5 (Thi THPT chuyén Tin, Gia Lai, 2020). Gii
phuong trinh nghiém nguyén duong
X (v +2°)=2020(x9z + 2).
S 561(3-2024)
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Bai 6. Gidi phuong trinh v6i nghi¢m nguyén
x4y =7(14xy +3).

Bai 7 (IMO, SL 2014). Tim s6 nguyén t§ p va

cic s nguyén duong x,y théa min x"'+y vd

x+ "™ déu 12 liy thira v6i s& mii nguyén duong

cua p.

Bai 8. Tim s8 nguyén duong a,b,n va sé nguyén

A
t6 p sao cho @™ +b*"

=p".

Bai 9. Cho p 1A cdc sb nguyén t6 1¢. Vi mdi sé
nguyén duong k, dit S, =1* +2* +..+(p-1)".
Chimg minh ring S, =p-1(modp) néu
k=0 (mod p—1) va trong céc trudng hop con lai
thi S, =0 (mod p).

Bai 10 (TST Lao Cai, vong 1, 2021).

a) Cho n la mét s6 nguyén duong théa min n >1
va 2" +1=0 (modn). Chimg minh ring

n=0 (mod3).
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PROBLEMS . ..

Problem T8/561. Given an acute triange ABC
with AB < AC and M is the midpoint of BC.
Suppose that the circle (M, MB) intersects AB,
AM, AC agian at P, K, Q respectively. The ray KP
intersects the circumcircle of BMP again at E and
the ray KQ intersects the circumcircle of CMQ
again at F. Let J be the midpoint of EF. Show that
JM is perpendicular to BC.

Problem T9/561. Given positive integers a, b, ¢
satisfying a + b + ¢ = 100. Find the maximum and
the minimum values of the expression

(Tiép theo trang 21)

P=a’b+b*c+c’a+abe.
TOWARDS MATHEMATICAL
OLYMPIAD
Problem T10/561. Given the sequence (u,)

determined as following

38
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b) Tim tit ca cdc s6 nguyén dwong x,y théa min
3 —1=y2"
Bai 11 (TST Ldo Cai, vong 2, 2021). Tim tit ca
cc s6 nguyén td p,q sao cho

(5” -~ 2")(5” -2") =0 (mod pg).
BAi 12 (TST Phi Yén 2021). Cho a 1a s6 nguyén
bt ky, ching minh ton tai hai s6 nguyén p,q cia
a®™ —1 sao cho (p—1)(g—1) chia hét 2021.
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kR kkk

u, =5
{um =3u, -2",VneN"
Find all the prime numbers p so that 25|u,,.
Problem T11/561. Find all functions f:R—R

satisfying f((x+y)) =" +2/ (1) +(/ ()’
for every x,yeR.

Problem T12/561. Let L be the Lemoine point of
the triangle ABC. Suppose that M, N, P
respectively be the midpoints of BC, CA4, AB. Let
K be the isogonal conjugate of L with respective to
the triangle MNP. Show that K belongs to the
Euler line of 4ABC.

Dr. NGUYEN PHU HOANG LAN
(University of Education, VNU, Hanoi)
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MR e B

LUC PUC BINK

Trong bai viét ndy ching tdi xin gisi thi¢u mot két
qua dep vé ngil gifc déu ma ching toi tam goi 1
dinh ly “Ldu ngii gidgc” hay dinh ly “Cdi xay gid”.
Sau dy 13 ndi dung két qua nay.

DINH LY. Cho ngii gidc déu A A, A A, A, ngi ticp
dweong tron (O; R) ¢6 chu vi P, di¢n tich S va diém
[ ndm trong ngu giac. Goi 1,,1,.1,,1,,1, lin lept
la hinh chiéu vuong goc cua 1 trén cdac canh
AA, A A AA A A A A (cde hinh chiéu déu

thuge cac canh trong 1ng).

Khi do
a) Al + A0, + Ay + A, + A

P
=4L+4@+¢@+4h+4@=5,

b) Sy, +S)00, + S, + S, + S8,

o{n

=Sy + S t S, t S, +Su, =

Chirng minh.

(12/43 Hat Bis trieng, TX. Quéng Tef, Quang Try)
NGUYEN HUU CUONG
(L 19-39 Lé Dudn, P. Bén Nghé, .1, TP, 1o Chi Minh))
Ay
A1 .\~
U
Hs s Hi
I .
A5 jos0' ) 2
0
2N\
I <
Hy T IHz
2
44w 4y
Hinh 1

Goi H 1 hinh chiéu cua I trén 4,0. Khong mit
tinh tdng quat gid sir 40<AH.
a) Goi H,,H,,H,,H,,H, lin lugt 1a hinh chiéu
cia H trén cic canh AA,, A, A, A A, A A, A4
(h.1). Xét higu:
(AL, + A1y + ALy + AT+ A )
~(AH, + A4H, + AH, + AH, + AH,)
=(A|1| _A1H1)+(A112 _A'sz)
+(A313 - A3H3)+(A414 —A4H4)+(A515 ‘AsHs)
=-IH +LH, +LH,+,H - IH, ().
pit IH = x, taco:
HII, = HA A, = 54° = I,H, = xsin54%;
HII, = I1I, - HII, = 72" -54° = 18°
= I,H, =xsin18°; L,H, =x.

IHH, = 54° = I,H, = xsin54°;

H,HH, =72" = IHH, =18’ = [ ,H, = xsin18’,
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Suyra: VT(1) = —xsin54° + xsin18° + x Tix (2) va (3) suy ra diéu phai chimg minh.
+x5in18° — xsin 54°. b) Ky hi¢u di¢n tich tam gidc ABC la § ., dién

Vi sin2.18° =cos3.18° tich tir gidkc ABCD 14 S ,,.,.Ddt OH =y (h.3).

<> 2sin18° cos18° =4cos’ 18° - 3cos18°

&> 25in18° =4cos?18° -3

/y
©4sin218°+25in18°—1=0®sin18°=ﬁ_—1. H,
Lai ¢ sin54° = cos2.18° =2cos’18° -1 A,
_o[10+2V5) | _5+1
16 4 -
K
Trdé: VT(1)=x(1+2sin18" - 2sin54°) H,
L
Y PUP e WP L2 ) Y 4
4 4 3

Viy Al + AL, + Al + A1 + Al

=AH +AH,+AH, + A H, + AH (2)
Tiép theo goi 0,,0,,0,,0,,0; lan lugt 1a hinh
chiu cia O trén cic canh 4 A4,,4,4,, 4,A4,,

Truéc hét ta co: OHF =18° = OF = ysin18°

= HH, = FK = Rcos36° - ysin18’;

OK =36" = 0K = 0
A, A4 (h2) 4, = Rcos36';
4 DIH =36"; EHI = 36" = AEIH = ADHT
0 0, = El =DH;1,H, = I,H, = xc0s36°;
Hs Hl

II, + II; = (HH, + EI) + (HH, - DH)
= II, + II; = HH, + HH  =2HH,.

Twong ty: I, +II, = HH, + HH, =2HH,.
O4 Q % Tiép theo (h.4) ta cé:

Hinh 2
Tacé: (AH, + AH, + A,H, + A, H, + AH,)
— (40, + 4,0, + 4,0, + 4,0, + 4,0;)
=0H,+0O,H,+0O,H,-0,H, - O,H;
=(0H, -O;H,)+(0,H, -0,H,)=0.

Suyra: AH, +A,H, + AH, + AH, + AH,

P
= 40, + 40, + 40, + 40, + 40> ()
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SM,I. - SHA.H, = SA.:M . SHM,:,M

=80 +Sune = Su, i = Smnt

hay: Sid, Smm, = SA,HI _S:m,u, (1).
Tuong
Sty = Suaty = Sam + S,  (2)
Sity = S, ==Spu + Sy, (3)
SM-I. - S"&H.. == m*t Suu‘u. (4)
Siaty = Suan, = St =S, (5.
Tiép tuc co:

1
=9 HiLH, _Sfm,n, =‘511H| (IIl +HH,)

1
e ACAY

=-2I,H,. HH, = -2x.cos36".HH,
=-2x.c0s36".cos36° 4 H
=-2x.cos’36° (R+y);
Sy, + Sy, = 2xsin 18°HH,
=2xsin18° (Rcos 36° - ysin18°)
Sy, =*-HH, = x.(OH, - y)
= x(R cos36’ - y).

Suy ra:

* Sfm,ﬁz + SHu.H, + SHII,H,

_SHII|H| - SHII,H,
= x| Reos36° (—2¢0s36° +2sin18’ +1) -

)

- y(2 cos’ 36° +2sin”18° +1):|

‘/§+1+2‘/§'1-+1J—

4 4
—y[2.6+2‘/§+2.6—2‘/§+1

= x[R cos36° [—2.

16 16

= —SH’TI,H, = SH!I,H, + SHI],H; + Smr.ﬂ. + SHII,H,
__5
T2
Mit khac (h.5):

)

(6).

A

e AN

As
%
<
1 X
A4 H3 A3
Hinh 5

1
SA,III =EX(R+y);

Symt Sy = 2(%x.GH) = x(OG + OH)

= x(R cos72° + y);

1
St = S =2 (5 x.HzH)
= —x(OH, - OH)
= —x(R cos36° —y).
Suy ra:

SA,:H + SA;IH t SA,:H - SA,HI _SA.HI =

=%x(R+y)+x(Rcos72" + y)—x(Rcos36' —y)

=5—D—’+xR(l+sin18° —cos36']
2 2

_Sy, of1 5-1 5+1
2 2 4 4

5
=>8,mt Son tSuum = Sam —Sam =‘%y" .

T (1) + (2) + (3) + (4) + (5) va ap dung (6) + (7)
ta dugc:

S“u’l + S":’: + S“l’: + S“J; + SM;’:
= SHA,M, + SHA,H, + SHA,H, h SHA.H. G5 Sm,ﬂ, (™.
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Tiép theo (h.6) do 4,H, 14 truc déi x(mg cia ngil
gidc déu A,4,434445 nén ta co:

Suan, = Suan,s Stuagtr, = Staa,
Sm,u, = ity > Srum. =Su.f,u,§

Sm,u, = Smlu,'
Suy ra:

S
) (*).

Suag, ¥ Sty + Suap, ¥ Suagr, + Sian, =

T (*) va (**) ta c6 diéu phai ching minh,

Hinh 6

sje s s ok s s s s ok e se ol s s ot ke s s e oo ok e sk ot s e e sl sk ok e s ke ke o s ol ke sk s s st e se o o sk st sl se sk sk e sk ok sk ek sk sk ok kR ok okokoR R ROk kR g

TIN TUC:
CUQC SONG HIEN TAI CUA THIEN TAI TOAN
9 TUOI PO PAI HQC, 15 TUOT HQC TIEN ST

Wang Pok Lo (sinh nim 2005) 1a thién tai To4n dd
dai hoc niim 9 tudi. Sau 10 nim, hi¢n chang trai la
nghién ctru sinh tién si nganh Khoa hgc sirc khde
cdng d(’ing tai Pai hoc Edinburgh (Anh).

Wang Pok Lo 1a thién tai Toan hoc ngudi Anh gdc
Hong Kong. 1 tudi, nam sinh thudc nhiéu bai tho
tiéng Trung va thanh thao tinh toan tudi lén 2. Qua
trinh hoc tai Tiéu hoc Towerbank, Pok hoan thanh
chuong trinh phd théng & tudi 1én 8.

Biét tai ning cua con, bé me mua sach gido khoa dé
Pok ty hoc Todn co ban. 9 tudi, Pok dd vao khoa
Toan cua Dai hoc Mé (Anh). Pé tré thanh sinh vién
dai hoc, lac nay, Pok phai tham gia thém vong phong
vén va thuyét trinh. |

Khi dugc héi cam nhan dd dai hoc, Pok cho hay:
"Tdi bt ngd vi cic thi sinh déu gioi. Tuy nhién, t6i
nghi diéu quan trong phai
khiém tén véi nhiing
thanh tich bin thin dat
duogc. Toi s€ luon phat huy
diém manh va han ché

diém yéu".
Wang Pok Lo hi¢n la nghién cieu sinh tién si nam
cudi tai Pai hoc Edinburgh (Anh). Anh: Edinburgh
News

42
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Ngodi ra, Pok con vugt qua ky thi Toan cao cép ¢
tudi 11. 2 ndm sau, nam sinh tiép tuc gy 4n tuong
khi 1a thi sinh nho tudi dat chimg chi hang nhit Toan
hoc & Anh. Sau 4 nim dai hoc, & tudi 13, Pok tét
nghiép nganh Toan tai Pai hoc M& (Anh).

Sau khi c6 bing cir nhin, Pok hoc 1én thac si tai Pai
hoc Edinburgh (Anh). Théng 12/2019, nam sinh tét
nghiép thac si nganh Théng ké Y té. Gia dinh tng
hd, Pok hoc tiép tién sT tai Pai hoc Edinburgh. "T6i
s€ lap ké hoach hoc tap cho chuong trinh tién si. T6i
cam thdy hdo hic vi dugc tiép xiic véi nguoi gidi
hon minh", nam sinh cho hay.

Chia sé v&i Edinburgh News, nim 2024, Pok dit
muc tiéu hoan thanh bing tién si. Nam sinh cho biét,
sau khi t6t nghiép tién s7 sé hoc tiép nganh Tim mach
va Thén kinh dé tuong lai tr& thanh béc si, nhim
'gitip d& strc khoe ctia xd hdi néi chung'.

Khong chi cham hoc va thich nghién ciru, Pok con
danh thoi gian choi piano va nghe nhac cb dién. Doi
v&i nam sinh, am nhac 13 liéu thudc thu gidn sau
nhimg gi hoc tip va 1am vige cing thing.

Trong mit thiy cé Pok 13 hoc sinh dic biét. B&i niém
dam mé Todn cua nam sinh 1a nguén cam hing cho
thiy ¢6. "Nha trudng ty hio vé Pok va nhiing thinh
tich em dat dugc", ong John Wood - Hi¢u truong
Truong Trung hoc Cong ddong Queensferry
(Scotland, Anh), chia sé.

Nguon: Bdo Vietnamnet
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TIENG ANH QUA CAC BAI TOAN
BAI SO 102

PROBLEM. Anne has glued together some cubes and has obtained the solid shown on the below. She

turns it around to check it out from different sides. Which view can she not obtain??

(A) o]

Solution. We can check directly that Anne can
obtain the view B, C, D, and E and cannot obtain
the view A. Therefore, the answer is A4.

Remark. The exercise is selected from an IKMC
math past paper for grade 7 and grade 8.

(D)

TU VUNG

cube © khéi lap plrong
NGUYEN PHU HOANG LAN

(University of Education, VNU, Hanoi)

S ok e e s 3k o o e ok sk ok ok ok sk ok ok ok

BAI DICH SO 100

BAI TOAN. Cho ndm diém mdt hudi trén mot
leéi 6 vuong. Ching minh rang ton tai it nhat hai
diém sao cho trung diém ciia doan thing tao béi
hai diém do ciing la diém mat hedi.

Lai gigi. Cb dinh mit phing toa d¢ trén ludi 6
vudng. Khi d6 toa d6 cac diém mét ludi 13 cac sb
nguyén chin hoic cac s nguyén 18, vi du:

A(2; -4), B(4; 3), C(=2; 5), ...
Va vdi vi du trén, trung diém cia doan thing BC

4+(-2) 3+5)_
7 2 J—(1,4)-

¢6 toa do: (

Do d6 trong truéng hop nay trung diém cia doan
thing BC ciing 12 diém mét luéi.

Bing cach quan sat ndy, ta thiy trudng hop “ti
nhit” xdy ra khi bdn diém déu tién c6 toa d6 ndm
trong cdc dang sau:

(1&; 18), (1&; chén), (chan; 1¢), (chan; chin).
Nhung dang toa d6 ctia diém thir nim phai 1 mot
trong bén dang trén, nén ching han ta chon toa d6
diém tht ndm c6 dang (1 ; chén). Khi d6 trung
diém ctia doan thing néi diém thir hai va diém thu
nim ciing 12 diém mit ludi.

Nhin xét. Ki ndy hai ban Nguyén Quic Hoang
Anh, 9A, THCS Ly Nhat Quang, D6 Luong, Ngh¢
An va ban Nguyén Himg Cuong, xi Nhon My, TX.
An Nhon, Binh Pinh c6 bai djch tét, giri bai vé Tod
soan sém. Xin hoan nghénh hai ban.

HO HAI (Ha Nji)
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BAI 'l‘OAN Sl. Tim gid tri lon nhat, gid trj nho

nhat cria ham so y = x* /2 |\l

Cich 1. Str dung bt dang thic.
Ta ¢ y= xz,/2 ~|x| 0. Déu bing xiy ra khi
x =0 hodc x=12. Viy E\;ﬂy:O.

Ta o6ty =¥ (2=) = R (E=4H)
1 \/[|4+|:4+|:4+M+(8—4M) _6ni0
% . 5

125 °

Déu bing xay ra <:>|x|=8—4]x[©x=:l:%.

Viy maxy= 6410 '
[-2 2] 125
Cich 2. Sir dung tinh chdt ham s chan.

TXD: D=[-2;2].Ta c6 ham s6 y=x J2——|34 1a
ham s6 chin. Viy ta tim gi4 trj 16n nhét, gia trj
nho nhit cia him s y = xz\/2—_|x| trén [0;2].

8x — 5x

242—-x

=>y'=0<:>x=—§-; Ta ciing co:

y(0)=y(2)= O;y(%J -

ax y = —J— min y
2] " 125 7 (o]
0

125

Tach: y=x’'V2-x=y'=

vai xe(0; 2)

64+/10

125

Suy ra m

Viy maxy =

[_2;2] miny=0.

(23]

u'u

Ik

Cdch 3. Si dung y = |u(x)‘ = y'=

X

Ta c6: y=x2\/m=>y.=2x\/2__|q+x’.—z\/%

TOAN HOC
" CTusilpe
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x|x]  8x- 5x|x|

=2x2=|x| -
LY =r RV =

xtic djnh trén (~2;2)\{0}; y'=0¢>x=i§.

_(8)_64v10
“N5)7 125
6410
\Y =—" miny=0,
Wy ="s 0 B
Iu khi u >0
Cach 4. S dung u|
[—u khi u<0

. x*\2-x khi x€[0;2]
acd: y=

x*\/2+x khi xe[-2;0)
8x —5x*
2J2-x

8x + 5x?

22+ x
y'=0<:x=:t%; y' khong xac dinh tai x =12.

Tacéd: y(-2)=y(0)=y(2)=0;

e

5)7N5)" 128
6410 s

(Ex RN TY I =~ b

Cich 5. Dt t =|x| véi t [0;2]. Khi dé:

fe)=v2-t= f'(t)= 2:/%,

khi x €[0;2)
=>y'=

khi x e (-2;0)

Viy m

véi t e(0;2)
8
=>f'(t)=0©t=§.

64410

Tacs: £(0)=/(2)= Of(j w0

64\/_

Suy ra max f(¢) = .

(0:2]
6410

Viy max y=————,
Y ENY T 12s

Cach 6. Djt t=\/2—|xl vai te[O;\E]. Khi d6:

f=2-ll= 5 =(2-¢) = 1) =(2-¢) s
=£ —4r' +4t = f'(¢) =5¢' —12¢* + 4.

[oz] nf(r)=0.

a7 =
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vei t(0V2)= f'(,)=0@,=%‘9_.
f<o>=f(ﬁ>=o;,,‘(@]=@

ll

Suy ra F]Jgj f

Viy max

(-2:2)

125  fin /(1)

N,
125 ' 2"

Cach 7. Dit Irl =2c08f V&i te {:O;—g-],
f(t)=4coszt\/2-2003 =8cos’rsiné
= f'(t)= —-16cosrsintsin%+4cosz tcos%
t Y
=4costcos——(—83m —+cost)
2 2
t . b4
=4costcosE(5cost-4) vGi te|:0;—2—].
. 4
=f (t)=0<:t=amcos§. Ta co:

7(0)= f( ) 0; f(arccosgj_“‘/_

125 °
@, in (1) = 0.

Suy ra: max f(1)= 155 F)u’fj
2

&
64410 .
axy=——, miny=0.

V3 ,
R 125 [23]

(-22]

Céch 8. Binh phuong hai vé ta ¢ y* = x* (2~|x]).
Pt 1 =|x| véi 1€[0;2]. Khi dé:
S(t)==0 +2" = ['(t)=~5t" +8F,

Véi 1 (0;2) thi f'(t):Ocu:%.

y=0.

TRAN PUC PHUONG
(GV THPT Giao Thity, Nam Djnh)

Nh@n xét. Hai ban Nguyén Hing Cwong, xi Nhon
M§, TX. An Nhon, Binh Pinh va Huynh Ba Anh
Tuén, 11, THPT Hoang Hoa Thim, Son Tra, Pa
Niing ciing d6ng gop mdt s6 cach gidi twong tyr cach
1, cich 2, cich 5 trong cac cich trén. Xin hoan
nghénh hai ban.

64410
Viy max y = ———, min
by moxy=—s [

LE MAI (Ha Ngi)
M céc ban giri 16i giai bai toan 82 dudi day vé Toa
soan Tap chi TH&TT trudc ngay 30.4.2024.
BAI TOAN 83. Cho cdc sé dirong a.

@~

b, c¢. Chung

&
“minh mn“ —t—+—2a+b+c.

be ca ab

MAI VAN NAM
(GV THCS Khdanh Héng, Yén Khénh, Ninh Binh)

e e 3k 3¢ 3k 3¢ 3 3k 3 3 3k 3k o o ok ok ke ok sk ok ok sk ok ok s ok ok sk ok sk sk sk sk ok skl sk ke ok sk ok sk skoR sk sk ok Sk sk sk sk ok ok ok ok ok ok ok ok sk ok sk ok R 3 R o Sk R K ok o ok ok o ook e

SAI LAM. ..
Loi gigi cia ban Dung: PT duong tron (C) l1a
(x-2) +(y+3)"=25. Suy ra (C) c6 thm
1(2;-3) ban kinh R=>5.Goi n=(a;b) 12 vecto
phép tuyén cua dudng thing A. Vi A di qua diém
A(-3;7) nén A6 PT: a(x+3)+b(y-7)=0
Sax+by+3a-Tb=0.
A 1a tiép tuyén ciia dudmg tron (C) khi va chi khi
|a2+b (-3)+3a- 7b|
Ja* +b?

(Tiép theo trang 47)

d(I,A)=R

c’|5a—10b__5@ la-28]
<:>|a—2b|= a’* +b’ @)(a—211)2=az+b2

& a’ —dab+4b* =a* +b* < —dab+3b* =0
=-4a+3b=0. Chon a=3=>b=4 suy ra PT
cia Ala 3x+4y-19=0. Viy dudng tron (C) da
cho ¢6 mét tiép tuyén di qua diém 4(-3;7) la
3x+4y-19=0.

Theo em, ldi gidi ciia hai ban Tudn va Dung da
diing chwa? Loi gidi ciia em nhw thé nao?

THAN VAN DY
(GV THPT Lang Giang so 1, Bac Giang)
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BAI TOAN 89 (Cuge thi todn hoe mia dong tai

Bulgaria, 1995). Tim tdt cd cdc tham $6 thyee p dé

2(1- p) +cosx

R .p . . \ 4
mién gia (ri cua ham so —
p—sin’x

chira
khoang [1,2].

Loi giai. Dt cosx = y. Bai todn trd thanh: Tim
cdc gid trj thuc cta p sao cho véi mei k €[1; 2]

2(0-p)+y

phuong trinh ==k c6 it nhit mot
p-l+y

nghiém y, € [=1; 1], t¥c 1a tim cac gia tri thuc
cia ¢ = 1 — p sao cho véi moi k£ €[1; 2] phuong
trinh ky* - y—g(k +2)=0 c6 it nhit mot nghiém
yoe [F1;1]voi y; #q.

Néu y2 =qthi —y,—-2¢9=0y,=-2g

q,=0
=4¢° =g i«
q2=z

Néu ¢ = 0 thi nghiém cia phuong trinh

1
kyz—}’:O 1a »n = 0 va y2=z. Ta c¢o

y, =1 el-L1] vi ¥} #g=0. Viy g = 0 thén
man bai toan.

Néu q:% thi nghiém cia phuong trinh

1 .
S = va

1
2_y——(k+2)=0 I
ky y4(+) 5

i =%+%, Tacé y; € [~151] chikhi k=2,

TOAN HOC
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Viy g =% khong thoa mén bai todn.

Gidsit g 0 vé g = :'1- Khi d6 phuong trinh

ky' =y =qlk+2)=0
conghiéme> A=1+4qk(k+2)20
1
— Vkell;2].
92 dkk+2) [1:2]
Suy ra: (12_312-' Pinh S cua parabol
g =k?-y-qk+2) cb6 hoanh  df

xs=§1/:e(0;l]c[—l;l].V1 vdy phuong trinh

g(») = 0 c6 it nhit mot nghiém  y, € [1; 1] khi
va chi khi it nhit mot trong hai bit déng thtrc sau
ding:

g(=1)2 0 va g(1) > 0.

’ k+1
Tir day d& thdy g <——, Vk e[1;2].
i day e iy g Lo (1;2]

1 21 5 1
—=—|vag#*—.
32°3 4

2
Suy ra qSE, tuc 1a qe[—

Nhgn xét. Rit tiéc 1a khong c6 ban nio giai ding
dugc bai nay.
NHU HOANG

'Sau déy 13 bai tip dé nghi. Ban doc hiy giri 161
gidi v& Toa soan TH&TT trude ngdy 30.4.2024.

BAI TAP PE NGHI

BAI TOAN 91. Héy tim tdt ca cac bo ba s6 hiu

W (a, b, ¢) la nhitng nghidm ctia phieong trink

i’(l\ T\I{::()

KHANH HU'U (Ha Ngi)
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GIAI DAP:

DAP AN NAO?
(Dé dang trén TH&TT 56 557, thang 11 ndm 2023)

Phén tich sai lim. Vi m—l PT(1) ¢ ba

nghi¢m phén bift x=0;v = —%;x ) khong ldp

thainh mdt cdp sé nhén. Viy m=$ khong thoa
min. Do d6 phin thir lgi, phai kiém tra PT(1) ¢6
ba nghi¢m phén bi¢t khic 0 hay khong.
Laoi giai dung nhw sau.
PT hoanh d¢ giao diém la:

X' =3mx? + 2m(m—4)x+9m* —m=0 (1).
Gia st PT(1) c6 ba nghiém phan biét x;,x,,x,. Khi
d6 x,x,x, ==9m" +m. M xx, =x], suy ra:

Y =-9m" +m = x, =VY-9m" +m.

Do x, la nghi¢ém cua (1), ta cé:

(\/3 —9m® + m)3 —3m(x/3 —Om* +m )2 +
+2m(m—4)/-9m* +m +9m* —m =

P —mi/—9m: +m [33/—9012 +m - 2(m —4)] =0

m=0;m =%; 3R-9m* +m =2(m—4) ().

Tacéd: (2) < 8m’ +14Tm* +357Tm—512=0
< 8m® +147Tm* +357Tm -512=0

—155+3/849

16
Thir lai: V&im =0, PT(1) c6 mjt nghiém (logi).
Véi m=1, PT(1) c6 ba nghi¢gm phan bi¢t khic 0

om=1;m=

(théa man); V&1 m=—, PT(1) c6 ba nghi¢m

phén biét: x=0;x= —%;x = 1—90- (loai);

-155+3/849

Véi m S PT(1) ¢6 mdt nghi¢m

~155-3v849

5

(logi); Va&i m= PT(1) ¢6 ba

16
nghi¢m phiin bi¢t khic 0 (thoa min).
~155 -3/
Viy m=1Lim =—~|—-—§—i~(-‘——~8—42.

Nhgn xét. Hoan nghénh ban Nguvén Hing Cudng,
xid Nhon My, TX. An Nhon, Binh Djnh da phat hién
dugc sai 1m va dwa ra 1 gidi dang.

CFIEP TUYEN CUA BUUNG
CTRON DI QUA MOT DIEM

Trong gidr bii tap todn tai 16p 10A2. Thiy gido
dura ra bai todn sau:
Bai tofn. Viét phicong trinh tiép tuyen cia dudng
tron (C): (x=2) +(y+3) =25 biét myén di
qua diém A(-3;7).
Sau mét thoi gian suy nghi, ban Tudn di xung
phong 1én bang lam.
Loi gidi cuia ban Tuan.
Duodng trén (C): (x—2): +(y+3): =25. Suy ra
dudmg tron (C) c6 tim I(2;-3) ban kinh R=5.
Putmg thing A c6 hé s6 goc k va di qua diém
A(=3;7) . Phuong trinh dudng thang A la:
y=k(x+3)+7 & k-y+3k+7=0.
Puong thing A tiép xic véi duomg ton (C)
|L2 (—3)+3k+7|
VK +1
|51. +10| |k +2|
S e
olk+2=VEF +1 o (k+2) =k +1

ok +ak+4=k+1 ©k=—i. PT A la:

od(I,A)=R &

—E.r—y—2+7=0 & 3x+4y-19=0.
4 4

Viy dudng tron (C) da cho c6 mét tiép tuyén di
qua diém A4(-3;7) 1a 3x+4y-19=0.
Sau khi ban Tudn lam xong, ban Dung ndi em co
m¢t cich khac dé gidi bi toan nay

(Xem n'é'p frang 43)

TOAN H
i crué:h;e 47
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BAN CO VAN KHOA HQC

GS.TSKH. TRAN VAN NHUNG
TS.NGUYEN VAN VONG
GS. POAN QUYNH
PGS.TS. TRAN VAN HAO

CHJU TRACH NHIEM XUAT BAN

Téng Gidm d6c NXBGD Vit Nam
HOANG LE BACH
Téng Bién tap NXBGD Vi¢t Nam
PHAM VINH THAI
Vién truéng Vién nghién ctru Sich va HLGD
PHAN XUAN THANH

HOI PONG BIEN TAP

Téng bién tdp : TS. TRAN HOU NAM
Thu ki Téa soan : ThS. HO QUANG VINH

Phé téng bién tgp : CN. TRAN THI KIM CUONG
7S. LE HONG MAI

TS. TRAN DINH CHAU, ThS. NGUYEN ANH DUNG, TS. TRAN NAM DONG, TS. NGUYEN MINH D(C, TS. NGUYEN MINH HA,
TS. NGUYEN VIET HAIL, PGS. TS. LE QUOC HAN, ThS. PHAM VAN HUNG, PGS. TS. VU THANH KHIET,
GS. TSKH. NGUYEN VAN MAU, Ong NGUYEN KHAC MINH, 7S. PHAM THI BACH NGQC, PGS. TS. TA DUY PHUUNG,
ThS. NGUYEN THE THACH, GS. TSKH. DANG HUNG THANG, PGS. TS. PHAN DOAN THOAI, ThS. VU KIM THUY, PGS. TS. VU

DUONG THUY, GS. TSKH. NGO VIET TRUNG.

TRONG SO NAY

0 Danh cho Trung hoc Co s&
For Lower Secondary School
Trdn Viét Anh — Mot sb bai toan lién quan dén
ba dudng cao trong tanm giéc.

€ Huéng din gidi & thi tuyén sinh vio 16p 10
THPT chuyén, TP. Ha N§i, mon Toan (chuyén
Toan), nam hoc 2023 - 2024.

@ Dé thi tuyén sinh vao 16p 10 THPT chuyén, TP.
Ha N¢i, moén Toan (chuyén Tin), ndm hoc
2023 - 2024,

@ Dién dan day hoc todn
Lé Thj Huong, Lé Duc Hdi, Lé Xudn Pirc —
Thiét ké chudi cau hoéi nhim phét trién ning
luc gidi quyét vn dé cho hoc sinh trong day
hoc chi d& “Quy hoach tuyén tinh” 16p 10
THPT.

Q Ban dgc tim toi
Nguyén Kim S6 — Tinh chia hét cua tdng va
hiéu céc liiy thira.

@ P& ra ky nay Problems in This Issue
T1/561, ..., T12/561, L1/561, L.2/561

Bién tdp: LE MAL, NHU HOANG

Ti su, phdt hanh: HOANG TH] KIM PHUQNG, TRAN TH] MINH HIEN

@ P2 ra ky nay

Problems in This Issue
T1/561, ..., T12/561, L1/561, L2/561

@ Giii bai d truée
Solutions to Previous Problems

T1/557, ..., T12/557, L1/557, L2/557.

@ Phuong phap giai tosn
Truwong Vén Cuong, Tran Thi Thanh Minh,
Tran Minh Vii — Gigi thiéu mét vai img dung
cua dinh Iy Fermat bé.

@ Tim hiéu siu to4n hgc phd thong
Luc Dirc Binh, Nguyén Hitu Cuomg — Dinh ly
“Idu Ngii gidc” hay dinh ly “Céi xay gié”.

@ Tiéng Anh qua cdc bai todn — Bai s 102 -
Bai dich sd 100.

@ Nhidu cich gidi cho mjt bai to&n — Giai bai
todn 81 — D& bai todn 83,

@ Du lich thé gi6i qua céc bai todn hay — Giai
bai todn 90. Dé bai toén 92,

@) saitim & aau?

Mi thudt: QUOC HIEP, THANH LONG
Thiét ké, ché ban: MINH HOA
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THU NGO

Trong 60 ndm qua, Tap chi Todn hoe va Tudl (r¢ khong ngitng phdt trién va da trd thanh nguol ban
than thi¢t cia nhiéu thé h¢ hoe sinh, glio vién va ban dge yéu todn (rén cd nude. Tap chi Todn hoe va
Tudi tré¢ dd nhin nhidu Gidy khen, Hudn huy chidng va nhitng phdn thidng cao quy khdc ma Dang va Nha
nude trao Ang. Dicu ndy cd duge 14 nhd cong sic clda cie nha lodn hee, cde nha sut pham, cdc ty vién hol
ddng bién t@p. cde cong tic vién va ban doc yéu lodn (rén cd mide. Thay mil Ban bién (4p, ching (61 xin
cdm on ban dge gdn xa, cde nha khoa hge va cdc cong tdce vién vé nhimg dong gop Lo 1dn dé.

D& ky nigm 60 nim thanh I§p va phat rién Tap chi Todn hoe va Tudi tré (dy kidn trong thng 12 nim 2024), tir thng 4.2024, Ban bién
tap s¢ md chuyén myc: Nhing héi i, nhitng kg ni¢m vé Tap chi Todn hoc va Tudi tré. Nol dung cic b
trong chuyén myc ndy sé viét vé nhing hot e, nhing ky ni¢m, gin bo cda ban doc vdi Todn hoc va T i
tré: nhing dnh hudng, dong gop cla Tap chi Todn hoe va Tudl (ré d61 val phong trao hoc todn, gidi to.

Ban dgc than mén!

trén toan quoc.

Bai vi€t c6 thé viét trén gidy hoje ddnh mdy vi tinh (nén biing chudng trinh soan thdo vin bin
Trén bai vict cdn ghi rd: Ho tén, dja chi, s6 di¢n thoal. Bai viét khong qua 4 trang ddnh mdy.

Bai Vi€t c6 thé glil vé Toa soqn:

- Giii file word theo dja chi email: toanhoctuoitrevietnam@gmail.com
- Giii bai theo dudng Buu di¢n. Phong bi ¢6 ddn tem, giti vé dja chi: Tap chi Todn hoc va Tudi tre, |

Gidng Vo, bong ba, Ha Njt.
- Hodc dén Toa soan Tap chi gii tnfe tiép.

Ban bién tdp mong muén nhan duge cdc bai viét tif ban dgc. Tran trong cam dnl

TH&'L

00 0000000000000 00 0000000000000 00000000000Q0Q0C000CQ0COPD0ODO0COO0OD0D0QO0CB0ODO®O®GO®

CUOC THI VIET CHUYEN BE TOAN CHAO MUNG 60 NAM TOAN HoC VA U1 TRF

P& chao muing 60 ndm thanh 1ap va phat trién Tap chi
Toan hoc va TuSi trd, Ban bién tap t8 chitc cude thi
viét chuyén dé Toin cho bdc THCS va THPT.

o Do tugng duy thi: Gido vién dd hoic dang day & béc
THCS, THPT, Giang vién, Sinh vién & cac truting Dai
hoc, Cao ddng va ban doc yéu thich Toén.

o N@i dung bai du thi: LA cdc chuyén dé bbi dung
hoc sinh gidi todn; cdc chuyén dé 6n tap, 6n thi cubi
cdp; nhiing tim ti, sdng tao trong viéc day hoc Todn
(bac THCS, THPT).

o Thé 18 cugc thi: MGi ngudi tham gia cudc thi dugc
gifi khédng qué 3 bai du thi khdc nhau. Cac bai du thi
co thé 1a cac sang kién kinh nghiém da ding ky, hodc
dat gidi & Trudng, Phong, S6,... nhung chua tiing dugc
xudt ban thanh sach, béo, tap chi va ciing chua tham
gia cudc thi nao khac.

K&t qud cudc thi s& dugc cong bl trén TH&TT théng
11 ndm 2024 (SG 569). Cac bai hay c6 thé dugc chon
ddng trén Tap chi hodc in thanh sdch. Cédc tic gia
dugc hubng nhuén bat theo quy dinh clia Tap chi. Bai

viét tham dy cudc thi thugc ban quyén clia TH&TT.

"In'xongiva nop luuichléu thang/3 nam 2024

» Thai han gti bai dy thi: Trudc ngay 15/10/2024.
» Quy cdch bai dy thi: Bai dy thi dugc danh may vi
tinh, nén dung chuong trinh soan thdo vin ban word
(co file). Trén mdi bai dy thi ghi rd: Ho va tén, dja chi
Trutng, x&8 (phuting), huyén (quén), tinh (thanh phd),
s dién thoai. Bai dy thi khong qua 15 trang danh
may. Trén cing clia trang 1 m&i bai dy thi ghi ré:

Bai dy thi viét chuyén dé Todn

chao mi'ng 60 nam TH&TT.

o Cach glti bai duy thi: Bai dv thi gli vé Toa soan
TH&TT béng céch:
- G file word theo dja chi email:

toanhoctuoitrevietnam@gmail.com
- GUi bai theo dubng Buu dign. Phong bl c6 déan tem,
gli vé dja chi:

Tap chi Todn hoc va Tuéi tré

1878 Giang Vo, Péng Pa, Ha Nbi
- Hodc dén Toa soan Tap chf gl tryc ti€p.
o Gidi thuéng: Nhiing nguti doat gidi sé dugc nhan
Gidy ching nhan va Tdng ph4m clia Tap chl.

TH&TT

| Glay phép XB s6/534/GP-BTTTT cap ngay 19.11.2020; Ma sa: BBT3M24
HET Xinghigp Ban do 1 - BQP
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