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i dung cta sach trinh bay

cac phuong phap giai phuong

trinh v6i nghiém nguyén, vén

6t dé tai ly thi clia S6 hoc va Pai s6,

tir cac hoc sinh nhé voi nhimg bai toan

nhu Tram trau trdm co dén cac chuyén

gia toan hoc véi nhiing bai toan nhu dinh
Ii Ion Fermat.

Sach gom 5 chuong:

Chuong | gidi thiéu cac phuong phap
thuong dting dé giai phuong trinh nghiém
nguyen.

Chuong Il giéi thiéu nhiing phuong trinh
nghiém nguyén duoc sap xép theo ting

ac gia NGND. VU HC'U BINH
4 cm gid bia 42000 déng

_ thiéu nhing bai toan dua
vé giai phuong trinh nghiém nguyén,
trong do co nhting bai toan vui, bai toan
thuc té.

Chuong IV gidi thiéu mot s6 phuong
trinh nghiém nguyén mang tén cac nha
toan hoc nhu Pell, Pythagore, Fermat,
Diophante, ...

Chuong V gi6i thiéu nhimg phuong trinh
nghiém nguyén chua dugc giai quyét va
nhing buée tién cta Toan hoc dé giai
nhing phuong trinh nghiém nguyén,
trong do co nhimg dong gép clia Andrew
Wiles ching minh dinh Iy [6n Fermat va
Giao su Ngé Bdo Chau ching minh Bé

" dé co ban trong Chuong trinh Langlands.

Phuong trinh  nghiém nguyen co so
phuong Irinh it hon s6 an nen doi h0|
sang tao, vi thé phuong trinh nghiém
nguyén thu(mg ¢o mat trong cac dé thi
hoc sinh gii tir béc tiéu hoc, trung hoc co

- =80 dén trung hoc phé thong. Cudn sach

danh mdt phan thich dang néu nhing
kinh nghiém gii toan vé phuong trinh
nghiém nguyén nhu cach phan tich bai
toan, cach suy luan dé tim hudng giai,
cach phan chia bai toan thanh nhing bai
todn nho dé gjal uyé‘f hon, céch “dua

kho vé de, dua la vé quer, cach lién hé
tinh hudng dang giai quyét véi nhimg van
dé mdi, cach chon huéng di phii hop véi
timg bai toan dat ra ...tat ca nhimg diéu
dé déu la nhimg ki nAng ma moi nguoi
can ¢ trong hoc tap, trong nghién cuu va
trong cudc song.

Trong Ian tai ban nay, cuén sach bd sung
thém nhing kinh nghiém giai toan, bd
sung thém mat so thi du, cap nhat thém
mot sO su kién lién quan dén tiéu st cac
nha toan hoc, bé sung thém mét sd cach
giai.

Vi nhiing cau tho & dau méi chucmg, VOi
cach trinh bay r rang, dé hiéu, tuoi mat,

v6i nhimg thong tin cap nhat, véi nhing
kinh nghiém thyc té trong boi duong hoc
sinh gioi va viét séch, tac gia cudn séch,

NGND Vi Hiu Binh sé dem dén cho ban
doc nhting kién thtc hé thong va nhiing
kinh nghiém giai toan glup gidi quyét mot
loai toan kho & bac phd thong.

Tin rang cuén sach khong chi hiu ich
cho hoc sinh va thay co gido, ma con la
tai liéu tham khao t6t cho sinh vién va

glang vién cac truong Pai hoc va Cao

déng nganh Toan, clng céc phu huynh

O nguyén veng giup con em minh hoc
Toan tét hon,

Sach - Thiét bj truong
htoan24h.com (hotline:

tps: .un.hopto.o




tnen nht‘rng nang luc va
1 luye;n chg hqc sinh khé

AC = AE (gt)
DAC = BAE

= AADC = AABE (c.g.c)= DC = BE.

b) DC lan luot cit AB va BE tai O v F, ta c6 so

{ il Ly : dé chl'mg minh:
doan sang tao dong thoi rén luyén tu VX Ay d i Lo
va nang Iy thim my. D6 I nhimg 4AUD S BOF 3 (ighERy SRESEN
_w ﬂ:net cho cudc song ADO = OBF (vi AADC = AABE)

= 04D = OFB = DC 1 BE.

p nhu khéi 6 7. Néu nhu  Léi gidi. ) Tacé 4, = 4, =90° (gt)
:hanmonhmhhocokh016 =4 +4 =4 +4 = DAC = BAE (1)
AD = AB (gt)
AC = AE (gt)
Tix (1) va (2)=> AADC = ABE (c.g.c) = DC= BE.

;éﬁl doa}: tha.ng, tinh s6 do Mit khéc ta c6 { (2)

hinh hoc 7 601 h01 murc do

e AOD = BOF  (hai géc d6i dinh)
A’b?) = OBF (Vi AADC = AABE)
Mit khac:

AOD + ADO + OAD = BOF + OBF + OFB 18\0"
nen OFB = 04D = 90° = DC | BE. ”
Cic aitoénphéttn | @mmmﬁﬁ i
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E v;}a}eg géc va
) ﬁl l{é: tr‘ung c?‘tem cua DE ke tza

th AE // DN.
minh rang MH | BC.
1 AC (K € AC). BK cdt AH tai I.
in n%ng CI 1 4B.
P o lan Iu’o‘l la trung diém cua AD va
C mgmmh rang: 2PQ = BC.
dan lap so do chimg minh:
= AMND => MAE = MND = AE /| DN.

DNA = AACB — HAC = MAE

E‘M.LAC(KEAC)

=] la truc tdim caa

e Gm H trung dlem cﬁaBC g1,

,>,.‘

—

= D“‘“ A= AC‘B (hal géc tucmg ung)
= MAE = ACB (do MAE = DNA).
Ma MAE + HAC =90° (vi 4E L AC)

— ACB+ HAC =90° = AH 1 BC.

Mot s6 bai tap tw luyén
Bai 1. (Pé thi HSG huyén Quan Son ndm hoc
2016 - 2017). Cho tam gidc ABC géc BAC
nhon, 4B < AC. Dung ra phia ngoai cic tam
giac ABD vudng cén tai 4 va tam gidc ACE
vudng can tai 4. Ching minh ring
a) DC=BE va DC vudng gbéc vo1 BE.
b) BD’+CE’ = BC* +DE*.
¢) Dudng thing qua 4 vudng géc véi DE cit
BC tai K. Chémg minh ring X 13 trung diém cua
BC.
Bai 2. Cho tam gidc ABC c6 BAC <90°. V& ra
phia ngoai tam giac d6 hai doan thing 4D
vuodng gbéc va bing AB; AE vudng goc va bing
AC. Ké duong cao AH vudng gboc véi BC tai H.
Tia d6i cta tia AH cit DE tai M. Cac duomg
vudng géc DO, ER lan luot cit tia AM tai Q va
R.
a) Chimg minh ring: A4HB = ADQA.
b) Ching minh ring: AAHC = A4ARE.
¢) Chimg t6 M 14 trung diém ctia canh DE.
Bii 3. Cho tam gidc ABC cé BAC <90°. V& ra
phia ngoai tam gisc d6 hai doan thing AD
vubng goc va bang AB; AE vudng goc va bang

§i2 454 1
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—3)| e S eap
et 3)[\/;_2'44 R ’J

: NVAd=x—+x=2 J
g oo 3)((;;-2 T e

Loc nim hoe 2013

d :. ¢ ¢>(x_3) ——2(3_—)‘:)——()5—3) =0
M -- 4—x+1)4— =2
oy m+x Wx=2+D)4—x+)§4—x+/x-2)

' -2
= R
Y ((x—2 +)(N4—x +1)4—x +/x-2) ]
<> x =3 (théa mén DK)
=3
Vi —mmm————
; (Wx=2+DVa4—x+DVd—x +/x-2
Vay phuong trinh ¢6 nghiém duy nhat x =3.
2
Bai todn 5. Giai phuong trinh: i’ = 2x+J§ §
y F+x
Loi gigi. PK: 0<x<l. Khi d6 ta c6 phuong trinh
tuong duong sau:
A+ W1-x = x+x)x
&' (Vl-x -0+ (=x -2xJ7) = 0

& :gz(l—zx) L lox—ad

. _ L5)
G Py 5 —x+2xx

~1<0).




T R 2 2019
Tinh gia tri cua ST o S

Loi giai. Ta co
(x+~2018+x%)(/2018+ x* —x) = 2018
(y+14/2018+ 52 )(x/2018 + y* — y) = 2018.

Két hop gia thiét ta c6

y4++/2018+ y2 =+/2018+x% —
x++2018+x2 = 2018+ —

Cong vé theo vé ta dugc: X+y=—xX=-ypSx=—y

S, JC2019 +y2019 :x2019 +(_ )2019 =0

Trén day 1a mot s6 bai toan ma chung ta da ap dung
phuong phap “nhan lién hop” dé giai, mong rang
qua nhimg bai tip nay cac em s€ c6 mot tw duy méi
trong hoc toan va giai todn. Chic cac em thanh
cong!
BAI TAP

Giai cac phwong trinh sau:

e AX=2 44 —x =2x* —5x-1.

V5x-1+39—x = 2x* +3x-1.

¥ +2%/' ~+$(x W -3x+28""6 o
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CAU HOI

Tim m dé bat phuong trinh 2% 4 3% + 4% > 3 + mx c6 tap nghiem 1a R.
A. Khong ton tai m.
B. In 26.
C. In24.
D. In9.

TRA LOI
Cach 1. Xét ham s6 f(z) = 2" + 3"+ 4% ¢6 f'(2) = 2°In2 + 3" In3 + 4 In4

nén f/(0) = In24. Theo dinh nghia dao ham ctia ham s6 tai mot diém, ta co

264 3F 4 4F 7) —
lim L 5 lim fl@) = /0 _ f'(0) = In 24,
z—0+ & =0Tt xz—0
i 2348 o, SO gy o,
z—0- €T =0~ x—0

* Piéu kién can: Ta sé chi ra ring, néu 2% 4 3% + 4% > 3 + ma, Vz € R, thi
m = In 24.
Tu2* +3* +4° >3 +mz, Ve € R, ta co
2.’1,' i 4:1.' .
fed 3 -

(1), Ve =
T
2.’1: £ 4..‘"_
s : 3§m(2),‘v‘3:<0.

O (1) ta cho z — 07 & hai vé va thu duge m < In24. O (2) ta cho  — 0~ & hai
vé va thu dude m > In24. Suy ra m = In24. (Dén day chua thé chon ngay ddp
an C, bdi vi day mdi la dieu kién can, chua phdi diév kién di, do trong cau hoi
con dap dn A nén ta van phdi zét tiép dieu kién di).

* Diéu kién diu: Ta sé chi ra ring néu m = In 24 thi 2% + 3* + 4% > 3 +mu,
Ve € ],

V6i m = In24 ta xét ham s6 g(z) = 2° + 3" + 4% — 3 — zIn 24, ¢6 dao ham
g(z) =2"In24+ 3 In3+4*Ind —In24, ¢(x) =0 khi x =0, ¢’'(x) > 0 khi z > 0,
g (x) < 0 khi x < 0. Vi thé g(x) > ¢(0) = 0,Vx € R. Diéu nay chitng t6, néu
m = 1n 24 thi 2% 4+ 3* + 4% > 3+ mz, Vr € R.

https://tieulun.hopto.org
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Vay 27 4+ 3"+ 4% > 3+ max, VYo € R, khi va chi khi m = In24. Chon dap an C.

Trong truong hop tong quadt, cho sé6 nguyén dwong n va cic sé thuc duong
a, s, ..., a,. Diéu kién can va di dé bat phuong trinh af + a3 + ...+ a* > n+mx

nghiém ding vdi moi x € R la m = In(ay.as...a,).

Cach 2. Trong bon phuong an tra loi A, B, C, D thi ¢6 ba phuong an ¢6 gia
1

tri m cu thé. Ta sé thit vdi timg phuong an d6. Néu m = In9 thi véi 2 = —3
1

ta c6 2¥ + 3% + 4% < 3 4+ ma nén loai dap an D. Néu m = In 26 thi véi =z = 700

ta c6 27 + 3° 4+ 4% < 3 + ma nén loai dap an B. Néu m = In24 ta xét ham so
g(x) = 2"+ 3" +4"—3—x1n 24, c6 dao ham ¢'(z) =2*In2+3"In3+4"In4—1In 24,
g(x) = 0khiz =0, ¢(x) > 0 khiz > 0, ¢(z) < 0 khi z < 0. Vi thé
g(z) > g(0) = 0,Vx € R. Loai dap an A va chon C.

Cach 3. Néu may man hon, ta "tinh ¢d" thit ngay véi gia tri m = In24.
Véi m = In24 ta xét ham s6 g(z) = 2° + 3" +4° — 3 — xIn 24, ¢6 dao ham
g(xr) =2"In2+4+3*In3+4"In4 —In24, ¢’(z) =0 khi z = 0, ¢'(z) > 0 khi 2 > 0,
¢'(x) < 0khi x < 0. Vithé g(z) > g(0) =0,Vz € R. Chon C.

https://tieulun.hopto.org
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VAT e | (e

BC, MN, PQ dong

‘= SD.SW =Ry

Nhin xét 4. Theo bai toan 4, 16 g

ctia tam gide ASW. Ta c6 bai toan khai thac sau:

Bai toan 5. (USA TST 2012) Cho tam gid:

ABC ¢6 chan cdc duong cao ké tir A, B, C dén
cdc canh déi dién lan ot la A,,B,.C,. Goi 4,
giao diém cia duong thiang BC va B,C,. Cdc
diém B,,C, dwoc xdc dinh tuong tu. Gia su D,
K, F lan luot la trung diém cua cdc canh BC,
CA, AB. Chimg minh rang cdc duwong thing
vuébng goc ke tir D dén AA,, tir K dén BB,, t F
dén GC, dong quy.

Tu nhan xét trén, ta thdy cidc duong thing
vudng géc ké tir D dén A4,, th K dén BB,, tit
Fdén CC,déu di qua diém H nén ta c6 didu
PhaiEhans fih: Ve SRR
Nhgn xét 5. Tir bai todn .



















fhu trén ghn gid
éi luqmg 100g.

vat dao dong diéu
mong c6 do tu

Bl o demerdien ey R duqc

bat vao hai dau 4, B mjt dién ap xoay chiéu

by
va diéu chinh dién dung cua tu dién sao cho
dién ap trén doan mach AM khong phu thude
vao bién tré. Biét rang khi d6 dién ap trén doan
mach AM c6 biéu thirc 1a

Upg = Uﬁcos[lOOnt—LJ(V)

Upy = 12042 cos[lOOnt i }(V)

va cOng suit tiéu thu dién trén doan mach
AB 1a P = 90 W. X4ac dinh do tu cam cia cudn

VIET CUONG (Ha Noi)







| m>4 thi bién doi (1) thanh
(n=2)(n* +2n-1)=8(2"* -1). (3)

Nhian thay

- @ +2n-D)-(n-2)=n’+n+l=n(n+D+1

 lasdlé va neN', nén hai sb n*+2n—1 va

~ n—2 I3 hai sb tu nhién khéc tinh chin 1é. Do

do tir (3) xay ra hai kha ning

28 n=10

B a)y = -

i ) n +2n—1=2""-1 2m3 =120
Do 2" 14 sb tu nhién c6 s6 tin cing khac 0

nén 2™ £120. Vi vay truong hop nay khong

2m-—3 =n_1

S 00

Ty b s,

e ) ) +8 '
s T a1l
Vay BC 1a canh Ién nhat

trong tam giac ABC. Trén 8 4

canh BC liy didm D sao cho BD = BA. Ta c6

DAC= DAB.-E+90° [900 —-2}3] -~

Suy ra ACAD «» ACBA (g.g)- Ta c6
C4_CD
ol
<alb+c)=a’—b* +ab

o b*=ala-c)

<:>a(b+c)=—a —(——b] E4512.
AT\ 4

Do d6 b+c£§—a. Ding thirc xay ra khi a =2b

va b+c=—5-a, hay 3-—-2: a
4 2

&
4 3
<Nhin xét. 1) Nhiéu ban khong chi ra truong hop
dang thiic xay ra. Mot s6 ban sir dung dinh 1y sin dé
dua vé bai toan lwong giac.
2) Cac ban sau c6 10i giai t6t: Phi Tho: Nguyén
Céng Hdi, 9A3, THCS Lam Thao; Binh Phuéc:
Bing Dinh Ven, 8/11, THCS Tan Phi, Pong Xoai;
Quing Ngii: Pham Dinh Tém, 8A, THCS Pham
Vin Dong, Nghia Hanh.
NGUYEN THANH HONG
Bai T5/493. Giai hé phwong trinh:
x2 __yZ +\/;-y+2=0
x+8y+4x -8,y -4 fxy =0
Loi gidi. DK: x>0; y>0. Phuong trinh thi
nhat trong hé tuong duong véi
o F TR R i




‘¢6 bai giai t6t: Binh Phuéc:
8/11, THCS Tan Phu, Pong
: Triwong Thanh Minh, 9/1

ung, 8A, THCS Nguyén Truc,
Hoéa: Truong Ngoc Tam, 9D,
Hoiang Hoa; Phii Tho: Nguyén
Nhdn Dg, 8A3, THCS Lam
Nghé An: Lé Hai Phong, 8B,
ing, D6 Luong.
- NGUYEN ANH DUNG
¢ la cdc 56 thuce dwong

Non. Ngé Bao An, 9A0 THCS Ngu en Truorn_
Déng Da; Thanh Hoa: Nguyén Tién Dat, 9C,
THCS Nhit B4 Sy, Hoang Hoa; Ninh Thuén:
Truong Thanh Minh, 9/1, THCS Truong Dinh,
Phude Dan, Ninh Phude.

NGUYEN MINH PUC
Bai T7/493. Giai hé phuong trinh:

x—1=39+12y -6y’
y—=1=v9+12x-6x° :
Loi gidi. (Cia hau hét cde ban).
xz1Lp21
DK: {9+12x-6x>>0
9+12y—-6y* >0
x 21, p21

<9410 J10

=il wani i
> 0wy ) +1

J10

S—+12xy21.
B g

Dt x=l=a,y-1=b véi —‘%_Qzabzo ta

thu duoc hé phucmg trinh tuong duong véi hé




g cac ban <6 101 giai dung.

in Canh, 12A8, 'THPT An

am, Lai Gia Ky, 10 Toan, THPT
Lé Ngé Nhdt Huy, 12A1, THPT

én Luong Thé Vinh; Pa Ning:
, Nguyén Danh Ldn, 12A2,
. Quy Pon TP. Pa Ning; Pong
' Nghia, Dinh Thdi Duy, Nguyén
U_fiien guyen Xuan Huy, Ngé

10A1, THPT

g Minh Quyét,
_' ’ Ha Ngi: Hoang

phing. t o
sina < 2\/5 3
Loi gidgi. Goi H 1a hinh B
chiéu vuéng goc cua C’
trén mit phang (4'BC);
1, M theo thir tu 1a trung
diém cia B'C', BC.
Trong mit phang (4'IM)
ké IK1LA'M. Khi d6 4
do BC LIM,BC L A'M,
nén BC L (4A'IM)= BC L IK.
Mit khac IK L A'M, suyra IK | (A'BC).
Tu d6 két hop voi B'C'//(A'BC) ta thiy
IK =C'H. Goi a la d6 dai canh day, A 1a d0 dai
canh bén cua lang tru ABC.A'B'C'. Tacé
I4' IM

o,
IK = ah\/-
A'M 3a 3a +4h*

+
C'=+BC* - CC™ =~[a® + 1

4
T ddy sina =sinC'BH =

a3
3a +4h2 ~Na +h2

Y
s vama




Bai T8/493. Cho lang tru lam gidc déu
ABC.A'B'C'. Goi a la goc giita dirong thang
BC' va mdt phang (A'BC). Chimg minh rang

sina < 243 - 3.
Loi gigi. Goi H 1a hinh 7 c
chiéu vudng goc cia C' F -
trén mat phang (4'BC);
[, M theo thi tu la trung
diém coa B'C', BC.
Trong mit phang (AIM)
ké IK 1L A'M. Khi d6 4
do BC LIM,BC LA'M,
nén BC L (A'IM)= BC L IK.
Mit khac IK L A'M, suyra IK 1 (A'BC).
Tu d6 két hop voi B'C'j/(A'BC) ta thiy
IK = C'H. Goi a 12 @6 dai canh day, A 1a do dai
canh bén cua lang tru ABC.A'B'C’". Ta co

f’_‘/_g.h
K = 1A' IM _ 9 _ gh\/g
A'M 3a’ 0 72 \/3a2 + 4h*

=VBC - CC? =Na® + 1.

Tu day sma—smé’gﬁ— CH_ XK

BC' BC'
_ a3 _ ah\3
B vam o + 1t J@n' +3a*)+ 1K
ah\/g \/_
> =243 -3,

& -
\/4azh2\/§ +7a’h \/QT

Dang thic xdy rakhi 44* =34 < h=gq </§ O s

tieulun.hopto.org







Sipued ai}r' s R " % ol
’ ’i‘%’?%k[xz +.=-)_
2 5

2 +1) S GG
SRR

ol

(x+1)(2x +1)
S =1)
wimg minh (1) ding vai & = 2.

X—>+00

42+ +322ab+bec+ca)  (3)
@fng thirc Cauchy ta c6
“iga+b+c)>23Jabc 6 @

) vé v6i vé ta dugc

ivachikhi a=b=c=1, O
ban tham gia gidi bai ndy déu
éébh giai khac nhau doi chut.
yi giai tot: Pa Néng: Nguyén

50\ DOUYEE it A taad 55 ...mt“’i SV il ) abvugt
Loi gzé me@ da s6 cdc ban). Ta *Vlsh lai 4(3.)

duol dang
@ =2, a=3 )
(n-2)a,, =" —n-1a, ~m—l)a_,. s,
trong d6 a, =nx,, n=2.

B} ".,

Dé y rang
(n-2a,,, =(n*-n-a,-(n-0a,,, Vn23
P R Ny 1)—"——2"— V>3

n—

nén cé thé viét (2) dudi dang b, =(n—Db, ,, b, =1,

trong d6 b, =221 . Suyra b, = (n—1)! nén

a,—a=mn-)b=m-Dx@m-D=n-(Hn-D.
Do dé

n-1
a,=a,+ Y (@, —a,) =2+(@n-D-11=1+@-DL.

k=2
' ==l
Suyra X :&:Lﬁl);’vnzz
n n
1+(n—1)!

Vay nén x, € Z khi

(n !

€ Z. Theo dinh ly
n

Willson th1 ————>€Z khi va chi khi n 13 s6
nguyén to. Vay X lé s6 nguyén khi 7 12 s6 nguyén
to. 0

»Nhégn xét. Py 1a dang toén vé tinh toan day s
truy hdi ¢6 thude tinh s6 hoc. Céc ban giri dén Toa
soan déu cho 16 giai ding theo cach di néu & trén.
Cé;e- ban sau day c6 1i giai ding: Bén Tre: Neuyén
Va Cdnh 12A8 TI—IPT An Théi, M6 Cay Nam; Da




trén AB, BC, CD, DA. X, Y,
hinh chiéu cia K trén MN,

minh rang dién tich cua hai

%&5 thugc mot

AhE g,
) 6y B Yes

Tucmgtlr Scw =SBXY’SCR =SDY?’S4ZT =SDZT'
C@ng-yé v6i vé bon ding thirc trén, ta co
S ez =S smx ¥Scxy Serz T8 azr +Sxizr

=Surx +Spxr T Spvz TSpzr ¥Sxzr =Spypr O
»Nhdn xét. 1) Bai toan khong khé, kha nhidu
ban tham gia giai.
2) Cac ban Lé Thi Thu Suong, 12T2, Nguyén
Nhdt Trung, 12T1, THPT chuyén Quéc hoc
Hué, Thira Thién Hué c6 101 giai tuong tu 16i
giai trén.
3) Céc ban sau ddy c6 loi giai ding nhung
khong hay bang 1oi giai trén: Vinh Phic: Ta
Nam Khdnh, 10A1, THPT chuyén Vinh Phuc;
TP. Phuc Yén; Ha Néi: Nguyén Bdo An, 9A0,
THCS Nguyén Truomg T6, TP. Ha Noi; Pa
Ning: Nguyén Pirc Toan, 10A1, Nguyén Danh
chn, 12A2, THPT chuyén Lé& Quy Don, TP. Pa
Nang; Lam Bong: Nguyén Cong Thanh, 11T,
THPT chuyén Bao Loc, TX. Bio Léc; Vinh
Long: Mai Quoc Khdnh, 12T1, THPT chuyén
Nguyén Binh Khiém, TP. Vinh Long.

i , NGUYEN MINH HA
Bél‘- L1/49;3.,Hai diem A, B nam trén cimg mot
duong thang di‘.qua MmOt nguon ém va o khdc
phi“‘m Vi nguon ém, Bié mic cuong do am tai

W“Wkgdeé'm AB










14 s0i nﬂz. Quéng Binh, Ha Nt)l, Lam Pong, |
Héa, Bél; Tre, Quang Nam, Vinh Phuc la nhung \
nh tha gla‘va doat nhiéu gidi cao ‘hon ca. Gidi Xudt sic vé mon \
Bdch Ting, 9B, THCS Tran Mai Ninh, TP. Thanh Héa, Thanh ‘

gh't'lyén V6 Nguyén Gidp, Quang Binh. Giai Nhat mon Vit ly thudc |
iém Ly, 12A1, THPT Duong Quing Ham, Vin Giang, Hung Yén. Chic \
at giﬁl cude thi. Hen gip cdc ban & cudc thi tiép theo trong ndm hoc 2018- l

ch90ban doat g1a1 Toén va 10 ban doat g1a1 Vat Li nim hoc 2017- 2018

MON ToAN |

3. Lé Tudn Tu, 9T, THPT dan lap Luong Thé
Vinh, Ha Ngi.

4. Lé Ngoc Hoa, 10A1, THPT chuyén Vinh
Phic, Vinh Phic.

5. Chu Thi Thanh, 10A1, THPT chuyén Vinh

Phuc, Vinh Phiic.

6. Nguyén Ditrc Toan, 10A1, THPT chuyén Lé&
Quy Dén, Pa Ning.

7. Bang Hai Ddng, 10A6, THPT Ngé Gia Tu,
Phu Yén.

8. Doan Phii Thanh, 10T1, THPT chuyén Hung
Yen, Hu-ng Yén.

9. Lé Tien Dat, 11A1, THPT Néng Céng, Thanh










ski B ;
where X is the mean of the given data. This number

:
I o e s tells us how data deviate from their mean.

Bl ihe s et 1 113, RIS LORATALOUY fr
35,5,  TUVUNG

’edlan is 3. The mean X=3. The ;... | - gia tri trung binh

formula for the standard deviation ~Mode 6 xuat hién nhiéu lan

; : Median : trung vi

data is obtained from the first one

10 to each number. Thus it is clear, Standard deviation : d6 1éch chuan
omputing further, that the median is

P ; L1 ANG LAN
ean x=13, the mode is 15. And it is e S

(College of Science — Vietnam National University, Hanoi)

i § Bai todn. Cho cosa=x, frong dé a la géc nhon. Tim tana theo x.

S T . sma 5 .
Léi gigi 1. Ta c6 tana= Ma sin’a+cos’a=1, hay

cosa
sina=1-cos’a. Vi a 1a géc nhon, nén sina>0, tx dé
1 ~ &
Sing =L x4 Vay tana = -
e x
(Ky thudt giai tam gidc). Ta v& mét tam giac vudng c6 do dai canh géc vudng ké véi
va do dai canh huyén bang 1. Theo dinh 1y Pythagoras thi do dai

vuong d6i dién voi goc a bang Jhe o i 86

‘yéa' u.

au ¢6 bai dich tdt, giri bai vé Toa soan sém: Hung Yén: Bui Vin Quyén, Poan Phi
huyén Hung Yén; Thira Thién Hué: Nguyén Xudn Thanh Pat, 10 Toan 2, Thdi
w Minh, 12 Toén 2, THPT chuyén Quéc hoe Hué, TP. Hué; Bén Tre: L Ngé
| .'I‘,P Bén Tre.

; ~ HO HAI (Ha Noi)












nhu thi du 2 va tim duge

e

SLRE A R |
dong t{gl;_ia ta c6 thé co nhiéu danh gia khéc
i mdi gia tri k cu thé (chon & khéng tot s&

M8 Wic Iiém tra Jzi d8 ding hon:

3 £ 1 Sl

12—-——7—, dat a=+/x'. Ta cin co:
Sy zHJ

d. oVl ¢ 6wy e X2
m@Q(a +I) (a +1)28(a +a +1)
= (a3 —l)z(a6 +4d’ +1)2 0.

Vi phép bién déi twong duong ta ¢ thé chon
nh gia khéc trong mién cia k bén trén, bing
$0 ta c6 dugc danh gia tai bién con lai ciak :

EET 3(v2-1)

T R

R AR R i |

snia and Herzegovina — TST 2015). Vi

Yol wee diang thoa man x+y+z <3, fim
+P':__ x+1 o Y 1 z+1 -
x(x+2) y(y+2) z(z+2)

ciing lam manh gia thiét nhu thi dy

x2+1

7 I Y
k22 cho danh gia:

X "{;":;;-

 Két hop vi (*) ta duge didu phai chimg minh.

e B (S0 SRR
R e e

@

451 X 10 EelpfEe i,

—_—t+= = ;
a(a*+2) 3 @' +a+l " 3a°(a’+2)(a’ +a+1)
Véi M 1a da thirc bac 12 véi cic hé s6 duong.
Huéng 2. M rong diéu kién cia bd dé

Tathdy y=——— v6i m >0 la mot ham giam. Do
XU #]
d6 m >0 bd dé khong chi ding véi xyz =1 ma con ding

(ching han
X+y+z=3xy+yz+zx=3,..)tuong to vo0i m<0 thi

voi cdc gid thiét sao cho xyz<l

b dé diing véi cac gia thiét rang bude cdc bién x,y,z sao
cho xyz > 1 (hién nhién ta dang xét véi x, y, z > 0).

Thi du 9 (Nghé An, nim 2011 - 2012). V5i x,y,z la cdc
80 thuc diong théa man xyz <1, tim gid i lén nhét cia

2 2 2
¢t 5 X +X V o+ y +
biéu thire P:i/ . + 33— - +{} 12 =I5
X +x+1 Yy +y+1 z+z+1

Léi gidi va phan tich. Ta ching minh P<3/18 tic

[ 3(x* +2) 3 +) 3(z+2)

- 0 =

3Vz(x2+x+1)+1 3Jz(y2 +y+1)+l 32(zz+z+l)20-

St dung danh gia: 1—3—-3-(sz-—+x—)—+£2 - k.
2(x*+x+1) 3 Wit dah ]

o S
voi k < > chiang han chon % =% ta co danh gia sau:

3(x2+x) 1 1
i e i e U S
2(x? +x+1) 6 2(x? +x+1)

PO e
6(x* +x+1) 2(x2+3c+l)'

-3

o (F+x=2)"(19¢ +19x416)

R = 5 1O pan A feddy el ) ] (T O >







=>(2’—1)(z'°+2’+1)>z'5 ©2°-122" (1),
Ta s& diéu chinh lai dé c6 thé ap dung bé dé, cu thei ta s&
1 997), Vm &5 5 ,ga closdigme  SDding b6 dé (v6i k,m thich hop nao d6) trong mién ma

b6 dé ding. Truong hop con lai s& duge xir ly theo mét
3z s oy hudng khac.

" 1> ; ; i
z"+21y xz+2}z y’+22x Z+2y  *THI: O<x,y,z<2:xpz=1 . Ta si dung danh gia:
'ifa\,ohuanhoa xyz =1, ta s& sir dung b S S
ca hai BBT. LRt IS T B | W
1 2
Fur ) 3 e w e inj fnidk g 6(,s/xz+g/;+1)
2+ 2xy $Tss ol S s At
i Thit vy, danh gia trén tuong duong voi:
X e 1 af 2 3
AR | & A 1/ x+11 1 X
+2 3+3 Vemiit e ~x” +11x .>.1f ,dat a=3x tacin:
s N3 18(\/3 x2+\3./)_r+1) 4+5x

(x=1)'% e’ +Ma+ik [ )
= > (). a +1la+
(x“+xz+1)(f+2) 18(a2+a+l) = 4+54°
<:>(—4az+11a+11)2(4+503)2324(a7‘+a+l)2
© (a-1) (164" ~56a" 952’ + 564> +128a +32) > 0.

o S T 1
'. ;ﬁg—m Ma 164’ -56a* —95a° + 564> +128a + 32
¢ 2
(x=1)2 S, =16a(a-1)" +8(a- i +159(§—a](a—_—¥-) +
(f +2)(x +x°+1) 30 0
o ‘.‘ 1
op + 55 (~1088044” +129118a +11061) > 0

o BDT cudi luon ding vi a=3Yx <32 .
Dinh gid twrong tw cho cée bién con lai ta dugc:

11 \/ 1 | 1 BR
6 (Va+sx \!4+5_y_N=;;1+:5z

i

o e ngﬁ § 1 i Fz.‘ iLé b i %24 ] A

Ewmab gbw;wam 23







(=) 'S
(t +2)(f+2+1)

‘cua P 1a 1, dat duoc khi va chi khi

x,y,z la cde 56 thuc duwong thoa
=1, chitng minh rang:

i du 3 dé thay dugc v1e;c st dung
1y thi cach st dung bd dé s& higu

X )iz lér cde 56 thiee
,mmh rang

9 2d4(x+y+z)+3.

duac chimg ﬂnnh
Thi du 19 (Tay Ninh - 2017). Vm X, 92 la cdac 56 thuc

dwong thoa man xyz =1, chimg minh rang:
1 L I
b oot Lo ah drash - oyt g 2 e 2 3enn,
I +25°+6 Yy +22°+6 Y2 +28 +6
Loi gigi. Ta ¢6 BDT quen thudc sau:
2
(a+b+c)' = ((a+b+c)2)z 5(3(a2 +b* +c"))

<87 (a4 b +c4).

Ap dung ta dugc:
1 3 1 ; 1
I +2y°+6 Yy’ +222+6 Y2 +2x+6

1 1 1
-
¥ +2y°+6 y+222+6 z’+2x3+6)

Theo BDT Schwarz, ta lai co:

9 1 1 1
TS TR R RUS. T T
e A e TR e LR A T )
1

Do vay, ta chi can chimng minh: o +
42005050 SIAND

=1

Str dung danh gia:

T | 1 x-1)x

3 #4276 2 ex 1) °(_"(_+_1))(_Tﬂ 7
Két hop véi bo de (*) ta dugc didu phai ching minh.
Bai todn mé dau cling mang tinh thin ciia huéng khai thac
nay ban doc hay xem lai dé thay déu d6. Két lai huéng
khai théc, ta dén voi ki thuat phan chimg thong qua thi du
sau:
Thi dy 20 (RMO Mumbai 2016). Vm x.v.z la cde 56
















>\/—‘/f/ 2b2 o) 3\/72[;2 ? —9gbe.
18abc @).
ab+bc+ca

Vay a+b+c++/32
Tur (1) va (2) ta co
1 1 1

4 :

a+b+C+«/§280bC-[az+l+b2+1 cz+1]

. + : u . J Nhén xét. Tét ca cac ban tham gia déu giai dung va
pe c6 huéng g1a1 nhu trén. Danh sach céc ban duoc
c+ca<1 nén khen 13: Bic Ninh: Nguyen Hitu Tudn Nam, 10Al,
Lr il 1 THPT Yén Phong s6 1, Yén Phong. Quéang Ngii:
+bc+ca _(a+ b)(a+ c)‘ Truong Quang An, xa E\Igh’ia Thing, Huyén Tu
Nghia. Thira Thién Hue: Lé Minh Thiy, Hoang
Béo Minh Chéu, 10 Toén 1; Tricong Tién Diing, Lé
- < Quang Quéc Phi, Nguyén Dirc Phadt, Hé6 Ngoc
_._'+c) Gkl (‘H'C b+c) Hing, 10 To4n 2; Nguyén H6 Anh Humg, Lé Thi
ip dung BDT Cauchy ta co: Thity Nga, V6 Thi Hai Yén, Poan Thi Kim Anh, 11
2 i Ry (abc) il Toan 1, THPT chuyén Quédc hoc Hm‘é.
” %0 : NHU HOANG (Ha Néi)
dc+ac’ +'b+cb’) +18abe Sau day 1a bai tap dé nghi. Ban doc hay giri 1i
bt ey ac +c2b+cb2)+24abc gidi vé Toa soan TH&TT truéc ngay

30.12.2018.
>+a_).28(a+b+c)(ab+bc+ca) BAI TAP BE NGHI

: §(a+b+c)(ab+b€+ca). Bai 28. Cho a, b, c la cdc s6 thuc dwong théa
man abc(a + b + ¢) < 3. Chimg minh rang

(@ —2a+4)(b5 —2b+4)(c5 —2¢c +4)

29y3(a% +b% +¢?).
| i 1 HOANG LE NHAT TUNG
+ c) (b +c)(a +c) | (SV K61 nganh SP Todn, PHQG Ha Néi)
| Binh chinh: Bai 27, myc: Du lich ..., TH&TT sb
" c)(b s c) 496 (T10.2018),
: trang 46, da viét: . (izﬂ <
) . (x3 +23 +x3) T *

Xin duqe-s&a lé
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GIAI BAITOANITRO|CHOI BOC CAC VAT, PHUGNG IRINI
DONG DU VA HE PHUONG TRINH DONG DUBANG DO TH|

cla tac gid GS. TS. NGND DANG HUY RUAN &
Sach day 112 trang, khd 17x24cm, gia bia: 30.000 dong.

é NI BT AT

; | bdi todn
_ %mm boC ac vdt,
Phuong trinh déng du e

inh déng du
Hephutng T g

e
\

~ I\
," g .\:_X

0i dung cua sich trinh
bay phuong phdp giai
g;v bai toan tro choi béc cac

at, phuong trinh dong dur tuyén
tinh, hé phuong trinh dong du
tuyén tinh va phirong trinh déng
du bac cao béng do thi. Noi cu
thé hon: Noi dung chu yéu cua
cudn sach 14 trinh bay thuat toan
xdy dung do thi c6 hudng véi cac
cung dugc gin nhén trén bang
chir cai thap phan ma nhin cua
d6 thi nhan dugc chinh la tap
nghiém cua phuong trinh hay hé
phuong trinh déng dur.

Sach gom hai phan chinh:

Phén tro choi béc cdc vt trinh
bay thudt toan dé ngudi di dau
chién thing bang c4ch béc dugc
vat cudi cung (hoac khéng phai
boc vat cudi cung).

Phén Pphuong trinh va hé phuong
trinh dong du duoc trinh bay
trong bon chuong cudi cta cudn
sach.

Chuong IV trinh bay thuat
toan xdy dung d6 thi xac dinh
tdp nghiém cua phuong trinh
ax = b (mod m) véi a, m la cac
50 nguyén duong nguyen to cling
nhau, con b € {0, 1,5, m=1}.
Chuong VI trinh bay thuat toan
xay dung do thi xac dinh tap
nghiém cla hé phuwong trinh
dong du tuyén tinh.

Chuong VII trinh bay thuat
toan xdy dung dd thi xac dinh
tap nghiém cia hé phuong trinh
dong du bac cao.

Chuong V trinh bay ‘vé thuat toan
giai phuong trinh dong du tuyén
tinh dang dic biét x= p (mod m).
Tap nghiém cua phuong trinh
nay chinh la tap s6 dong du véi

b theo module m. Boi vay do thi
xac dinh tap nghiém cua phugng
trinh nay dugc goi la nguon dong
du.

Cubn sich khéng nhiing trinh
bay thuat toan xay dung nguon
déng du theo mot module, ma
con trinh bay thuit toan xay
dung ngudn dong du theo nhidu
module va mét sb cAu tric khac.
chﬁng han, nguon sinh tt ca cac
s0 nguyén dwong chia hét cho 7
ma moi s6 nay déu c¢6 chir s& I
va chit s0 chin dan xen nhay,
Trong khi Quy doc gia glang day
huéng dan hodc 1am viéc vé déng
du ma ¢6 ngudn déng du theo
module m bén canh thi ¢6 thé ch;
ra hang chuc sé gdm nhidy chir
sO chia hét cho m trong chéc lat.

Tin twong r%mg cudn sach khong
chi hru ich cho hoc sinh va
thay ¢6 gido yeu toan pho thong
ma con la taj li€u tham khao
tot cho sinh vien va giang vién
cac truong dai hoc va cao déng
nganh toan cung céac phu huynh
co nguyén vong giip con em
minh hoc t6t mén sé hoc.
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