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UNIZONE S088

- Kleu déng dep, thié€t k& nho gon.

- Am thanh to, trung thuc, rd rang trong pham vi rong
- NGt bét tat, diéu khién volume tién Igi.

- K&t ndi cac thiét bi &m thanh khac

- Cdng nghé chdng cdng hudng am, chdng hu.

- Pin lithium sac 5h st dung (8h-20h).

UNIZONE 9088 EMS

- Cong nghe chong cong hu’dng am, ¢
- Tinh néng ghi am va hiéu Lrng vang(
- Hb trd thé nhd Micro SD. .

- Pin lithium sac 5h st dung (8h~¢

- Nghe nhac, FM.

- COng suédt 15w phu hdp v phan

. B N  UNIZONE 9228

- Cong nghé chéng céng hudng, chdng hd. . Bt laze

- Am thanh to, trung thut, rd rang. .Pbécsac

- HO trg thé nha Micro SD. . Pin du phong
- Pin sac 3h cd thdi gian st dung (10h-30h). -

- Nghe nhac, thu am, radio FM.

- Cbng sudt 20W phu hgp cho phong hoc dudi 60hs

- Man hinh hién thi LCD.

QUALITY |

. But laze
. Poc sac
C , ' S . Pin du’ phong
- Pin sac 3h c6 thoi : . 12 thang BH
- Nghe nhac, thu. am, radio FM. '
- Cbng sudt 30W phu hdp cho phong hoc di
- Man hinh hién thi LCD.

https://tieulun.hopto.org



CO SO

TRUNG HOC
éu 14y ba diém bat ki trén ba canh cua

mdt tam gidc va nbi ching véi nhau,
ta duoc tam giac méi cod cac dinh nam trén
c4c canh cua tam gidc ban dau, tam goi hai
tam giac trén 1a long nhau. Méi lién hé gifta
cac yéu t6 cua hai tam gidc ndy s 1a véan dé
dugc d& cap toi trong bai viét nay thong qua
cac bai toan.
& Bai toan 1. Gia su cdc diém M, N, P theo
thir tu thuoc cdac canh BC, CA, AB cua tam

gidc ABC sao cho S,y =Spur =Seun =1-
Chitng minh rang 85 =1,
Loi gidi (h.1) Y
bit:
g MBLD MO 2 o b
7B CA’
PA
Sy = ey Bl c
Ta co: Hinh 1

1=Synp =S —=Sunp —Sspu —Scuw
=S-8z(1-y)—-Sx(1-z)-Sy(1-x)
=S(A—-x—y—z+xy+yz+2x)
=S((1-x)(1-y)1—-2)+xyz)

> ZS.\/(T— x)(A-y)A-2z)xyz

(st dung BDT Cauchy cho hai s0)

s 2.\Fz(l —y).8x(1-2).Sy(1-x)

S
S er D i, S
— 7 |2ane-OspyDcun :2_\/ ANP_
[P :

Suy ra S24S,,, < 3+S,4p 248 vp :SANP p 18

Ding thirc xay ra khi va chi khi M, N, P theo
thir tw 14 trung diém cia BC, CA, AB.

Mﬁl LIEN HE GIUA CAC YEU TO
cm\ HAI TAM GIAC "LONG NHAU"

NGUYEN ANH TUYEN
(SV K56, Vien CNTT&TT PHBK Ha Nai)

© Bai toan 2. (IMO 1966) Goi K, L, M lan heot
la cde diém tuy y trén cac canh BC, CA, AB
cua tam giac ABC. Chitng minh rang trong cdc
tam giac AML, BKM, CLK 16n tai it nhdt mot
tam gidc c6 dién tich khong l6n hon %S -
Loi gidi

Céach 1 (h.2) A

Gia su dién tich

cac tam giac 7,

AML, BKM,

CLK déu16n B e c
hon %SABC ; Hinh 2

Khi d6 xét AAML, ta c6: 4S,,,;, >S,pc

< 4AM.AL.sinA > AB.AC.sinA

< 4AM.AL > AB.AC ;

< 4AM.AL > (AM + MB)(AL+LC)

< 3AM.AL> AM.LC + MB.AL+MB.LC.

i1 BK j_CL . _AM
Datk—CK,l—AL,m—BM.
BOT trés thinh 3> [+ +--.
m m
== 1 m
Tuong tu 3>k+l+7’ 3>m+k+7
IR s AR TR

Suy ra 9>m+k+l+—1—+—+—+—+——+— *)
m k | m k [
Mit khac, theo BDPT Cauchy ta co:
T alele 1, ] O% ok

m+k+1+— " +E+7+;+?+7

(et )y

>2+2+2+3=9, mau thuln vé6i (*) nén diéu
gia sir trén 1a sai. Suy ra dpcm.

3 TOAN HOC
SO 448 (10-2014) & El'umh;e
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Cach 2

bat S, =8, Sprm =S2’SCLK =83, 45c =S.
Gia st dién tich cac tam giac AML, BKM, CLK
l 8558, 3 _1_

4 83 64"

déu 16n hon —S,,. thi

Theo cong thitc S, = %bc. sinA, ta co:

S, _z(b-y) S, _x(c=2) 8 _yla—x)

5 bc S ca S ab

$5,5;, x(a—x) y(b-y) z(c—2) -
1S§3: R TR . Ta co:
x(a—x)<l

g T

z(c—2) - 1

(a-2x)?20=a%24x(a—x) &

yb-y) _1
e st <
uong tu 5 5 e

|

S:8:5.a.1 x ;
125 < mau thuan vdi (*) nén

g 64 )
diéu gia st trén 1a sai. Suy ra dpcm.

Suy ra

( s
m 21dc pbC. Cac diem

Loi gidi
Cach1(h3)Kéodai 4
AD, cit dudng tron
ngogi tiép ABC i

tai diém thi hai o, E \
| / \ oy
1aP.Khido AFDE \./ " i =
oA e
tr giac ndi tiep nén S o
va DFE = DAE = PBC.
S EF?
S ADEF > APCB (g.g)= 2 = .
uy ra o (2.2 S, BC?
o T 2D\ o 1S EF? PD
Mit khac 28 === DEF — .
: Sus WD Sie wBC* AD
Theo BDT Cauchy ta co:
1 1 gt

BC®  (BD+CD) ~ 4BDDC"
Ma tir gidc ABPC n6i tiép => BD.CD = AD.PD.

TOAN HOC

2  :CTuGi %%,,:?56’448(19:?914)

b sl 1 o L

BC? ™ 4AD.PD Spc  4AD?’
Ding thic xdy ra khi va chi khi D 13 trung
diém ctia BC.

Suy ra

Cach 2. (h.4) : y)
Trén AB, AC s
lay cac diem '
H, K sao cho
AHDK la
hinh binh
hanh. Vi
ABHD <> ABAC, Hinh 4
~ Sgup _BD? Spgc  DC?
ADKC o> ABAC nén 75 “BCT'S,,. =Z0
do do
T i BD? + D(C? i (BD+DC)* _ 1
Spac BC2 T TS BCE 2
=5 Sanpic < - = Sk 2 L (1)
SBAC 2 SBAC 4

Mit khac AFDE 14 tr gi4c noi tiép va DK // AB
nén DEF = DAF = KDA va DFE = KAD.

Syn T ADEF s ARDA = S . e )
: S, AD?

4 ’ S EF? 2 ,
Tu (1) va (2) suy ra ﬁ = T Diang thirc
xdy ra khi va chi khi D 14 trung diém BC.

O Bai toan 4. Cho tam gidc déu ABC. Cic

diém M, N, P theo thit tir thugc cac canh BC,

CA, AB thoa man S ,yp = Spvp =Scun -
Chirng minh f'(?nlg‘: AANP = ABPM = ACMN.
A

Loi gidai (h.5) Bat I\

7\
BC=CA=A4B=aq; 7 T I

2/ b

BM=x,CN=y,
AP = z. Khong %

N

mét tinh tong

of -
/, 3 , \
P/\\\.\
/ \\\ ,
e e
M

quat, gia su Ao
xzy = Hinh 5
Suyrax—y=0,y—z20. (1)

Tir gia thiét Szye = Scam
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=

Semp _ Scuy ., BP.BM _ CMCN
910 81, YUBA RO ROBGA

(Vi S, = L XV XZ.5inYXZ)

=

2
Q(a—ZZ)x:(a—ZX)y
a a
S x(y-2)+alx—y)=0. 2)

Te(1)va(Q)suyrax=y=z= BM=CN=AP.

Do d6 AANP = ABMP =ACMN (dpcm).

© Bai toan 5. (Cudc thi lién Quéc gia Kiirscha'k
nam 1952) Cho tam giac ABC. ],d’y cac diém
Ay, By, C, lan luot trén BC, CA, AB sao cho
{Z,(\l = ((B\I = /_:(}gl =k %/{ k<1 \J Chirng minh
chu vi A4,B,C, bé hon k lan chu vi AABC.

CA;

BC

Loi gidi (h.6) Dat

4B _BC1_pivsi
CA AB
k'=1-k va
v 1
0<k'< 3
Lay céac diém
As, By, Cy Hinh 6
lan luot thudc cac canh BC, CA4, AB sao cho
Ale /! AB, B]C2 // BC, C1A7_ // CA. Ta cb
AB; < A\B, + B1B; va tuong tu vdi cac canh
khéc. Ma A41B,C «» ABAC nén A1B, = k'AB
va CB, = k'CA. Suy ra B1B; = (1 — 2k")CA. Do
d6 A\By <k'AB + (1 —2k")CA. Tuong tu:
BCi <k'BC + (1 —2k"A4B;
Ci1A, <k'CA+ (1 -2k"BC.
Cong theo timg vé ba BDT trén ta c6 dpem:
AB,+B,C,+C,A, <(1-k"Y(AB+BC+CA)
=k(AB+BC +CA).
© Bai toan 6. (/MO 1983) Cho tam gidc déu
ABC. Goi S la tap hop tat ca cdc diem trén
cac canh AB, BC, CA (g(j/n ca ba dinh A, B,

C). Hay xac dinh diéu nay co dung khong:

“Vai moi phan hoach S thanh hai tap con roi
nhau thi it nhat mét trong hai tap hop do sé
chita ba dinh cua mét tam giac vuong”.

Loi gidi (Ban doc ty vé hinh).
Gia stir nguoc lai, tdn tai S 12 mot phén hoach
thanh hai tdp con ma khong c6 tap nao chira
ba dinh ciia mot tam gidc vudng. T6 mau tat
c4 cac phan tir cia hai tap dugc phan ra véi
hai mau do, xanh twong tmg. Gia sir mdi tam
gidc vudng déu cé hai mau.
Xét ba diém D, E, F theo thir tw thudc céc
canh BC, CA, AB sao cho

BD CE AF 2

BC | CA AR 3!
D& thiy cac tam gidc DEC, EAF, FBD tuong
ung vudng tai D, E, F.
Khong mét tinh tong quét, gia sit E va F ¢6
mau dé. Khi d6 toan bd canh AC, trir diém E
c¢6 mau xanh. Suy ra D c6 mau dd. Li luan
tuong tu ta cling c6 ca ba diém D, E, F ¢6
mau xanh (méu thuin).
Tir day ta c6 két luan ctia bai toan.

@ Bai toan 7. (Bai T9/364, TH&TT S6 364, thang
10 nam 2007) Trén cac canh AB, BC, CA cua
tam giac ABC lay cdc diém M, N, P theo thir tu

sao cho AM+ BN +CP =MB+ NC + PA.

~p Sl T R Sl
Chitng minh rang: S,,,p < 4 Sasc

© Bai toan 8. (Bai T10/THCS, TH&TT So 385,
thang T nam 2009) Cdc diem X, Y, Z theo thir tu
thuoc BC, CA, AB cua tam giac ABC sao cho
BX =CY = AZ. Chirng minh rdang tam gidc
XYZ déu khi va chi khi tam gidc ABC déu.
Moi ban doc tham khao 161 giai hai bai toan
trén trong Tap chi Toan hoc va Tudi tré S6
368 (thang 2 nam 2008) va S6 389 (thang 11
nidm 2009). Cubdi bai viét xin danh cho ban
doc mot bai toan nho.

O Bai toan 9, Cho tam gidc ABC. Cdc diém A',
B', C' theo thir tw thuéc cdc canh BC, CA, AB.
Tim gid tri nho nhdt ciia tong a'b' + b'c’' + c'a’
trong do a', b', ¢' la dj dai cac canh cua tam

giac A'B'C'.

TOAN HQC

S3 448 (10-2014) ' CTuditre
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Hiudng déin giai BE THI TUYEN SINH VAO LGP 10 THPT
CHUYEN LAM SON, THANH HOA NAM HOC 2014-2015

(Dé thi dang trén TH&TT S6' 447, thang 9 nam 2014)

VONG 1
Caul.l) C= Ja :
Ja+4
) a=9-45=(5-2)=>C=9-45.
Cau 2. 1) m =2 hé c6 nghiém duy nhit (1;1).
|(m=-)x+y=2 |x=m-1
2) Taco S 3
mx+y=m+1 y=-m +2m+1.
Vay vai moi m, hé c¢é nghiém duy nhat. Khi do:
P=2x+y=—m*+4m-1=3—(m-2)> <3.
Céu 3. 1) PT hoanh dd giao diém cua (d)
v6i (P): 2x* —mx+m—2=0 (*)
(d) cat (P) tai hai diém phan biét nim bén phai
truc tung < (*) c6 hai nghiém duong phéan biét
A=m*-8m+16>0
m—2

P=—2=50
= 2

S2<mz4.

s=C50
#
2) Viét PT dau dudi dang:

2
(Jx+2y) +3x+2y-4=0=>x+2y=1.
Thay x+2y =1 vao PT thur hai ta dugc:

Px+6+1-x=2.

Dit a=3/2x+6,b=+1—-x (b>0), ta dugc hé

a+b=2

@ +2b* =8
Suy ra tép nghiém cua hé 1a

S ={(=3;2);(-35;18); (1;0)} .

Cau 4. (Ban doc tu vé ' hinh)
1) Tt gidc ADHE ¢6 A=E=D=90°, suy ra
DHE =90° . Taco AAED»> AABC (g.2)
= ABAD=ACAE.
2) Tu GI L HD = GI// 4B.
Tuong tu FI// AC = GIF = BAC 90°.

3) Vi GI // AB va I 1a trung diém AH nén G la
trung diém BH. Tuong tu, F 13 trung diém CH.

Suy ra DG=%BH;EF=%CH.

Tua giac DEFG 1a hinh thang vuong nén

Tim duoc a=0,a=—4;a=2.

TOAN HOC
" CTugilpe SO 448 (10-2019)

S :lDE.(DG+EF) =lDE lBH-l‘lCH
2 2 2 .

=1AH.BC
4

Do BC khong ddi nén Spgre 16n nhat < 4H
16n nhét hay 4 14 diém chinh gitra cung BC .
Cau 5. Véi cac so thuc duong x, y, z thi
=) -2 #3720

S3xr+ Y2 +z2) 2 (x+y+2)?

:>x+y+zS\/§\/x2+y2+zz.
)
Do dé S < xyz(1+\[§)\/x £y 4z

(x2 +y2 +22)(xy+yz+zx)

4 ,xj/z(1+\/§) )
(xy + yz + zx)\|x* + y? + Z°
Tacé xy+ yz+zx > 33 x*y*2? )

N2+ 22 2335?22 =Bz (3)

Tu (2) va (3) ta dugc:

1
= “4)
oy + yz+ zWx* + y* + 22 3\/§xyz
)gyz(l+\/§)_3+\/§
33z 9
Ping thirc xay ra khi va chikhi x=y=z.

3+.3
9

VONG 2

2 3 )
Cau 1. 1+i2+ 1 : A (n+1)2 +2n 2+2n+1
B (n+1) n-(n+1)

2
M (HLL) . T d6 ta
n(n+1) % pal

20132015

2014

Cau 2. 1) PK: x> —x>0. PT da cho tuong
duong véi

262 —2x—(x+DN2x% —2x —x-2=0 (1)

Do (4)nén tir (1) suyra: S<

Viy max § =

Wii-xi= 1y =2z

tim duoc S =

https://tieulun.hopto.org



Dt £ =+2x2 =2x,(t 2 0). PT (1) tr& thanh:
£ —(x+)t-x-2=0= t=—1 (loai), t=x+2.
Véi t=x+2= x=3++/13 (thoa man).
(x=2y)(xy+2y)=-6

(v +2y)+(x=2y)=~1
Pit a=x-2y;b=xy+2y.Tacohé:

ab=-6 a=-3_ .. . la=2
= hoic
a+b=-1

2) Pua hé vé dang {

D=2 b=s3
Tim dugce nghiém (x;y) 1a

(—S—Jﬁ;l—\/ﬁj; (—5+\/ﬁ;l+\/ﬁj'

2 4 2 4

Chu 3. 1) Vi p 12 s6 nguyén té 16n hon 3 nén

p 1a s6 18, khong chia hét cho 3.

ep=2k+1 (keZ,k>1)suyra
A=@-1)(p+1)=4k(k+1):8.

ep=3m+l (meZm>1),suyra A:3.

Vay 4124,

2)PT x* +3* -3xp-3=0 (¥

G Pet =00 G0 )

S(x+y+1)

2l 2 A2
DétA:(x P AQ-DHE-D bl s

= A la udc duong cta 4. Khi do:

(x+y+14) e {(41):(2;2);(L4)},
suyra (G- Pt BOEIE £E 21 < {2;4:8}.
NX: Téng cta ba s6 chinh phuong nay:

Béng 2néubasbla:l,l,0; Bz"mg 4 néu ba
sélé:4,0,0;B5ng8néubasélé:4,4,0;
Nhu viy, trong truong hop nao cling cé mdt

x=1=10 x=1
sdbang 0, trcla: | y—1=0 & | y=1
x—y=0 x=y

Xét cac kha nang:

a) x+y+l=4 x+y=3.
Néu x =1 thi y = 2 thoa man (*)
Néu y = 1 thi x = 2 thoa mén (*)
Khong c6 kha nang x = y.

b x+ y+l=2&%3 9=
Néu x = 1 thi y = 0, khong thoa mén (*)
Néu y =1 thi x = 0, khong thod man (*)
Khong c6 kha ning x = y.

¢) x+ykl=l=x+y=0
Néux=1thiy=- 1 thoa man (*)
Neéu y =1 thi x =— 1 thod mén (*)

Néu x = y thi x = y = 0, khéng thoa mén (*).
Dadp s6: (2; 1); (1; 2); (15 -1); (<15 1),
Cau 4. (Ban doc tu vé hinh)
1) Goi K 1a giao diém ctia BO véi DF thi
AIKF vudng tai K.
Tir lﬁ=%1§0\1§=45° = BIF =45° .
2) Khi AM = AB thi AABM vudng cén tai 4
= DBH =45°. Ma DFH =45° nén ttr giac
BDHF ndi ti€p. Suy ra 5 diém B, D, O, H, F
cung thugc duong tron dudng kinh BO.
Tu d6 BFO=BHO=90° = OH L BM , ma
04 1 BM = 4, O, H thang hang
BAH = BIH] = 45°= T gisc ABHI ndi tiép.
3) OPN = ODN = FEN, NOP = NDP = EFN
= ANEF «» ANPQ :P—Q:N—QSI:PQSEF.

; EF NF

Pang thic xdyra< P = E; 0= F=> DN 1a
duong kinh ctia (O) = PQ 16n nhét bang EF.
Céch xac dinh diém M : Ké duong kinh DN
ctia (0), BN cét AC tai M thi PO 1én nhét.
Cau 5. Goiq; (i =1;2014; q; € {1;2;...;2014})
1a cac s6 dugc viét 1én bang. Khi cac s6 chua
bi xo4, xét
T =(ay = 2%a;—2)ay 2. A5~ 2)=>T=0.
Dit T, 1a tich sau 1an bién ddi thi .

Cé (a +b —-;—ab) -2 = —l(a -2)(b-2)

Lan thtr nhét, x6a di hai s6 a, b (ching han 13
hai 6 a,y;; VA ayg,) thi trén bang con lai
2012 86 ay;ay;...;ay;, ta dugc tich (khi chua
viét thém) 13 P = (a, —2)(a, —2)...(ayy;, —2);

b 5= b 4L MY 1 il
sau do viét thém vao a+b——ab thi tich sau
14n bién ddi thir nhét la:

; =P.Ka+b—%ab)—2}

1 1
bl Ol D= T =0

Tuong ty: T, = —%Tl =0,T; = —%Tz =0;...

Sau khi bién doi 1an tht k thi dugc tich thi

kla: T, :—%TH =1,

Vay khi diumng lai, trén bang chi con lai s6 2.
PHAM NGQC QUANG (Ha Noi) gidi thiéu

TOAN HOC

S3 448 (10-2014) ¥ Sitre
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LE BRI NIZ

OLYMPIC TOAN HOC QUG TE (IMO) (1574 -2014)

ng ngay 14/9/2014, tai Hoi trwong C2 PHBK

Ha Noi da tién hanh tb chirc L& ki niém 40 nam Viét
Nam tham dw Olympic Toan hoc Quéc té& (IMO).
Buédi 1& dwoc td chirc bdi B GD&DBT, Hoi Toan hoc
Viét Nam phoi ho’p véi Chuwong trinh trong diém
Quéc gia Phat trién Toan hoc 2010 — 2020.

Tham du budi I& c6 sy hién dién cla cac vi lanh
dao Pang va Nha nuwéc: GS Nguyén Thién Nhéan,
Uy vién B& Chinh tri, Ch tich MTTQ Viét Nam; GS
Dao Trong Thi, Uy vién Trung wong Bang, Chu
nhiém Uy ban Van héa Gido duc, TNTNND TW;
The Trwdng Bo GD&DT Nguyén Vinh Hién; Thir
trudng BO TT&TT Truong Minh Tuén, Ong Nguyén
Déc Vinh, Bi thw thir Nhat Trung wong Boan TNCS
H& Chi Minh; GS Hoang Tuy; dai dién gia dinh C6
Tha twéng Pham Vén Péng va Bo Trwéng Ta
Quang Biru; GS Ngé Bao Chéu cung dai dién lanh
dao cac Bd Nganh lién quan, Trung wong Boan
TNCS Hb& Chi Minh, Hai Thanh nién va Sinh vién
Viét Nam, Lién hiép cac Hoi KH&KT Viét Nam, cac
khach mdi d3c biét 1a cac chinh khach, cac nha
toan hoc Id0 thanh da co rét nhiéu céng lao va
déng gop trong sw ‘nghiép hinh thanh va phat trién
hé thdng dao tao bdi dwdng nhan tai cho dat nwarc,
dai dién glao vién, hoc sinh cua cac trwong THPT

)E THI TUY

chuyén, cac truo’ng THPT d& tirng c6 hoc sinh
tham dy doi tuyén, cung cac thay co g|ao da co
nhiéu dong gbp trong viéc tuyén chon, bdi dwéng
cac ddi tuyén va cac cuu hoc sinh dé tham gia doi
tuyén dw thi IMO trong. sudt 40 nam qua.

N&m 1974, Viét Nam 1an dAu tién clr doan tham duw
Ki thi IMO 1&n the 16 tai CHDC Durc. Ké tir do dén
nay Viét Nam da 38 lan tham dy IMO. Trong subt
40 nam qua doan Viét Nam thuwdng nam trong
topten tai IMO. Cac em hoc sinh Viét Nam da doat
duoc 213 huy chuong, trong d6 52 HC Vang, 94
HC Bac va 67 HC Béng, trong dé c6 9 hoc sinh hai
l&n doat HC Vang, 6 hoc sinh dat diém tuyét déi.
Muc tiéu ctia Chwong trinh ki niém 40 nam Viét
Nam tham gia IMO la tén vinh cac thé hé gido vién
va hoc sinh da tham gia, dong gop vao qua trinh
dao tao, bdi dwéng va du thi thanh tich cao; dé cao
vai trd ctia hé thdng trwdéng chuyén cung phong
trao hoc sinh giéi n6i chung va Olympic Toan hoc
Qudc té ndi riéng trong sw nghiép phat trién nén
khoa hoc Viét Nam; qua do khuyén khich, tao khat
vong va dong luc hoc tap trong hoc sinh dé cac em
khoéng ngirng phan déu, rén luyén, sau nay dong
gop tai nang, tri tué vao cong cudc phat trién va

chan hung dat nwéc.
HAI MAI (Theo VIASM)

DE EN SINH VAO LGP 10 CHUYEN TOAN
TRUONG THPT CHUYEN HA TINH NAM HOC 2014 - 2015

(Thoi gian 1am bai: 150 phut)

Cau 1. (1.5 diém) Goi x;,x, 1a hai nghi¢m

cia phuong trinh x?—x-1=0. Khong giai
phuong trinh, hdy chimg minh P(x;) = P(x,)

Vol P(x) 3x—~/33x+25.

(25d1em)
a) Giai phuong trinh 3+ P+x=x.
b) Giéi hé ph i P
iai hé phuong trinh:
NP +T+4/y* +7=8
(2 5 dzem)
a) T1m céc so nguyén x,y,z khac 0 thoa man:
x+y=xy+z
24yt =22 :

b)Chocacsoa b, c>0thoamana+b+c—1
Tim gia tri nho nhét va 16n nhit ctia biéu thirc

TOAN HQ&.
& {‘T M @ﬂm SO 448 (10-2014)

r-
-

F=+Na+b++b+c+~c+a.
Cau 4. (2.5 diém) Cho tam gidc ABC vudng 0
A c6 duong cao AH, trén canh BC liy céc
diém E, F sao cho CE = CA; BF = BA. Goi I,
I, I, 1an luot 12 tAm duong tron nodi tiép cac
tam giac ABC, ABH, ACH va M 1a giao diém
ctia BI vi AC. Chimg minh rang
a) Ba diém 4, I, E thang hang Va IE =1F .
b) Puong thang FM 1a tiép tuyen cua duong
tron ngoal tlep tam giac I11>/.

Cau 5. (1 a"zem) Trén bang c6 ghi hai sd1vas.
Ta ghl cac so tiép theo bang quy tic sau: Neu
c6 hai s6 x, y phan biét thi ghi thém s6
z = x+y+xy . Hoi bang quy tic d6 c6 thé ghi
dwoc cac s6 2015 va 20152 hay khong?

T HIPU SON (So GD-DT Ha Tinh) gidi thi¢u

https://tieulun.hopto.org



//\ N Chuan bi
P ;‘f‘“"& cho Ki thi

va th vaa

— Dai hoc

DAC TRUNG

[ ]

T e TR BT R

THAI VﬁN Tal
(GV THPT Phiic Trach, Huong Khé, Ha Tinh)

(ﬂrong qua trinh gidi toan bat dang thirc

(BDT) ta hay gép dang toan:
Cho x;eD (i=12,..,n) thoda man

B (X X B S 2

Chung minh F, (x,%,...,x, ) 2 s (*)

trong 6 (%, %y, %,) = 2 £ (%

Fy (3,5 sz ); r.seR.
Ping thic & (%) xay ta. <5 x5 = %= ..=%,
(T el & = 1y =...= %, =5;)

BDT (*) s& dugc chimg minh néu ta tim dugc
A, 1 € R sao cho:

Fz(xl,xz...,xn)Z/IFl(xl,xz...xn)+,u (1)

Nhung ban chét cta viéc tim A,z & (1) 1a
viic xac dinh a,f€R sao cho:
H(x)zafi(x)+BQ) Vx, eD;i=12,..,n

Ta s& nghi t6i viéc dwa BDT (2) vé dang
tuong duong:

(")<:>f( )>O(‘v’x eD;i=1,2,..,n). Va ta
xét BDT f(x)>0 (3) voi diém roi x =x,.
BDT (3) 1a BDT mét bién duoc chimg minh
thong dung, thuong dung phuong phéap bién
déi twong dwong dwa (3) vé dang:
(x—Xy)*h(x)> 0. Tuy nhién s& kho khan khi

a, 3 1a hai sb thuc chua biét trong biéu thic

7(x). Bai viét ndy trinh bay cach xac dinh
a, f trong BDT (3).

Ta s& stt dung tinh chdt quan trong sau c6
trong sach giai tich 12:

Néu ham s6 f(x)cé dao ham trén khodng
(a;b) va dat cuc dai hodc cuc tiu tai
xo € (a;b) thi f'(x5)=0.

Tré lai BPT (3): f(x)=0 véi diém roi
X = két hop vdi tinh chét trén ta thu dugc

o f(x0)=0
hé sau: {f'(xo)=0 D.

Ta goi hé (I) la hé phuong trinh ddc trung
(HPTDT) cua BPT (3). Ta sé sir dung hé (I)
dé giai mot s6 bai todn BDT sau.

RAY foan 1 D Aalinid TOGT ’
Bai toan 1. (Poland 1997) Cho ca

\

Loi gidi
Nhan thdy dang thac xay ra khi

1
a=b=c=§. Ta s& tim «, f sao cho:

X -3
<ax+ ding Vx > —
o B (ding 4)

o axd+pxt+x(@=1)+ 20 (*)

(diémroi x = %).

1 TOAN HOC
S6 448 (10-2014) ' CTusitre 7
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a(%f +,BG]2 +%(a—1)+ﬁ =1

HPTDT:
Wi 1
3a| = | +28| = |[+a-1=0
[5) 3)
a+3,8:—9— a=3—g
St
20+ == =—
p 2 i 50

Khi 36 (*) < 36x° +3x2 -14x+3>0

& (3x-1)° (4x+3)> 0 (ding Vx > _73).

xX=-
Ding thirc xdy ra < . Do d6 ta cé:

X=—-=
4

= 33—6x
1+x2 50

Thay x 1an luot boi a,b,c 16i cong theo vé ta

duoc: a + - + g
R R R T

+i (Vx> ;3—).
50 4

Sﬁ(a+b+c)+3.i=—-.
50 50

Ding thirc xay ra

at+b+c=1

Bai toan 2. Ching minh véi moi so6 thuc
dwong a, b, ¢ ta luén co

B g ct+at a*+ b
a +b +c
b(b+c) c(c+a) ala+Db)

>ab+bc+ca.

Loi gidi. Tatim «,f >0 sao cho:

at+p*

a B ..
———— 22—+ (dGng Va,b>0
a3b2(a+b) b a (ding )

TOAN HOC .
* Cugitye S8 448 (10-2019)

=a+b*> (a2 +ab)(a’a® +20pab+ Bb)

o fla)=a* (l—az)—a3b(a2 +2aﬂ)
*)
—a?b? ( it Zaﬂ) —B*ab® +b* >0
(diémroi a=b)

f(b)=0
f'(6)=0
(1-a)b* - (& +2ap)b* -

(8% +2aB)b* - p*b* +b* =0
41-a*)b* -3(a® +2ap)b° -

2(8% +2apB)b° - B*° =0

HPTDT : {

. Khi d6

M 15a* -7’6 =154%8% —9ab® +165* 2 0
< (a-b)* (154> +23ab+16b%) > 0

(dGng Va,b>0).

Ding thirc xay ra < a =b. Do d6

a*+p* L ¥{31
—_—— > =
ab’(a+b) 4b 4a

Tuong tu, ta duoc cac BDT cho céac cap
(b,¢);(c,a). Cong theo vé cac BDT nay ta
duoc :

bt et i gt . a* +p*
bc? (b +c) a? (c + a) a’b? (a +b)
6359 L anli|

s T e s
a b ¢

B i ct +a* at +b*
Sa +b e
b(b+c) c(c+a) a(a+b)

>ab+bc+ca

Ping thitc xdy ra <> a=b=c.

https://tieulun.hopto.org
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Nhin xét. Nhu vay ta c6 thé sir dung HPTDT
d6i v6i cac BDT véi diém roi 1 cac bién véi
diéu kién sau khi bién d6i dwa vé BPT
f(a,b)>0 thoa man tong s6 mii ciia a va b
& tat ca cac s6 hang cia f(a,b) déu bing
nhau. Véi bai toan trén HPTDT da gitp ta
giai quyét tron ven, tuy nhién ddi v6i mot sb
bai toan chi gitip ta dinh hudng cho phuong
phap giai khac do 1a phuong phap binh
phuong S.O.S.

Bai toan 3. (Dé thi HSG todn 12 tinh Ha Tinh
nim hoc 2008-2009) Cho cdc s6 thie khéng
amx, y, z thoa man x +y +z = 1. Tim gia tri

nho nhat cua biéu thire:

[, [, [

\/H—\ "\‘/lﬂ‘—‘r,‘.\/}Jr”‘

\

Loi giai. Dy doan minP = 2, dat dugc khi
x=y=0;z=1. Ta tim. «,B  sao cho

/I_—xZax+ﬂ (1) voi moi xe[0;1] va
1+x
s A0 Wi 46
(1) & 1-x 2 (1+x)(a’x* +2apx+ §)
o f(x)=-a*x’ —x (a2+2a,8)
—x(l+2aﬂ+ﬂ2)+1—/}2 >0 (%)

(diémroix=0).

f£(0)=0 - 1-5*=0
FH0) =0 1+2af+ % =0

a=-1 a=]
= hoac
{,le {ﬂ’z—l

(loai truong hop a =1, B = -1 vi khi d6
ax+f=x-1<0;Vxe[0;1])

HPTDT: {

thoa man vi khi do

a
Truong hop {
‘ B

ax+pf=-x+120;Vxe[0;1].

Khi 46 (*) - +x220<x*(1-x)20
%= ()

(dung Vx €[0;1]). Dang thirc xdy ra <:>[ ’
x=

Dodé [~ %> x+1, Vxe[0]]
1+x

Tuong tu, ta dugc cac BDT cho y,z. Cong

theo vé cac BDT nay ta dugc:

PZ\/I—x+ 1—y+\/1—z
e I+y 1+z
>

—(x+y+z)+3=2.

x,y,z €{0,1}

Vay min P =2, dat dugc < {
x+y+z=1

< (x,9,2)=(0,0,1) hodc cac hoan vi.

Bai toan 4. Cho x, y, z la cdc so thuc khong

am thoa man x +y + z = 1. Chung minh rang
PR~ W P Y | -

— v
L 1L, 3552
[m DX X o=t ﬂ y + Rl o e
\2 \2 \?2 :

Léi gidi. Nhan thdy ding thirc xay ra khi
(x,y,2)=(1,0,0) .

Tatim a, 20 sao cho

‘/—;—+3x+x3 >ax+f (Vxe[0;1]).

= f(x)=x"-a’x +x(3—2aﬂ)+%._’32 >0 (%)

(diém roix =1). HPTDT:
1—a2+3—2aﬂ+%—ﬂ2=0 a=2
3-2a%*+3-2af=0 /3:7_2_

Khidé () =2’ -2x° +x20 x(x-1)*20
0

(ding Vx & [0;1]). Dang thirc xdy ra <:>[JC

TOAN HOC
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1 1
Do dé: ,|—+3x+x° >2x+—=(Vxe 0;1)) .
\2 ﬁ( [0:1]

Tuong ty, ta dugc cac BDT cho y,z. Cong
theo vé cac BDT nay ta dugc :

\/l+3x+x3 +,fl+3y+y3 +\/l+3z+z3
2 2 2

Zx/z(x+y+z)+3.—\/%=%_2—

BDT duoc ching minh. Dang thirc xay ra

X,V,Z € {0,1}
= —(17.2]=0,0.1)
x+y+z=1

ho#c cac hoan vi.

Nhu vay dbi véi cac BDT c6 diém roi léch thi

tuy vao gia thiét timg bai todn ma ta chon céc

diém roi thich hop 1am diém roi chinh dé str

dung trong HPTDT. (Néu (x—x,)>A(x) > 0 (*)

thi x, dugc goi 1a diém roi chinh cuia BDT (*)).
Bai tap dé nghi

1. (China MO 2005) Cho cac sb thuc khong

Am a,b,c thoamin: a+b+c=1.

Chimng minh ring

10(a® + B +*)-9(a® +b° + ) > 1.
2. (Japan MO 2002). Cho a,b,c 1a cic sb
thye duong. Chimg minh ring

(b+c—a) 2 (cta- b) (a+b—c) é
(b+c) P (c+a) S (a+b) A5
3. Cho a, b, ¢ la cac s6 thuc duong. Ching
minh bét ding thirc
g p* c a+b+c
+ =
a+b B 2+’ 2
4. (MOP) Cho cac s6 thuc duong a,,a,,...,a,
thoa mén:
1 1 1
Cll 612 Cln

TOAN HOC
* Cluéilge S5 448 (10-2014)

Chung minh ring
1 . 1 1 o
n-1+a, n-l+a, n—1+a,

5. Cho céc sb thuc khong 4m x, y,z thod man
x+y+z=3. Tim gi4 tr 16n nhit ctia biéu thuc:

P=\E+2x+x3 +\E+2X+X3 +\/—13—+2x+x3

6. Cho a,b,c 1a céc s thuc duong. Chimg minh:

\[ +2b° \/b7+264 i/c“+2a4

2a+b 2b+c 2c+a

b) @ 111 I S la RY 1+L(a+b+c)
¢ b a abc

c) a\/1+b2c+b\/;cza+cx/l+a2b
<l+abc(a+b+c)

7. (CWMO 2005) Cho céc sb thuc duong a,
b, ¢, d, e thoa man:
1 1 1 1 1
+ 3 3+ ¥ =
4+a 4+b 4+c 4+d 4d+e
Chimng minh ring
a b ¢ d e
+ i i >+
4+b 4+d

>a+b+c

<.

4+a° 4+c* 4+ e
8. Cho a; véi i=1,_k 1a cac sb thuc duong;

m,n 14 cac s6 nguyén duong. Chirng minh:

a) Néu m > %n thi

m m m
a a a
n : n = n ? n ot n ; n
al +(12 612 +a3 ak +a1
m—n m-n
% 1 ;
b) Néu m < —n thi
2
m m
a a a
n 1 n 2 45 n :
al +Clz az +a3 ak +a1
1 n m-n
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THY SUC TRUGC BI THI
PDESO1
(Thoi gian lam bai: 180 phut)

Cau 1 (2 diém). Chohamsb y = %l Ly
x+1

a) Khao sat su bién thién va vé& 6 thi cia ham
s6 d3 cho.

b) Viét phuong trinh dudng thing d song song
v6i duong thing x +y — 2 = 0 va cat (C) tai hai
diém A4, B phéan biét sao cho tam giac IAB c6
dién tich 2+/3, v6i I 1 giao diém hai tiém cén.

Cau 2 (1 diem). Giai phuong trinh
cos Zx(l + tanxtan%) +tanx =2sinx+1.

Céu 3 (1 diém). Tinh gi6i han

N+3x-1-xJ1-x

L =lim
x3 +x2

x—0

Cau 4 (1 diém).

a) C6 tAt ca bao nhiéu cip vo chdng thyc hién
viéc bt tay 1&n nhau (tit nhién mdi ngudi
khong bét tay vo/chdng minh) trong mot budi
gap mit biét ring c6 tat ca 40 céi bit tay.

b) Tim hé s6 ctia s6 hang thi 4 trong khai trién
nhi thirc Newton (theo thir tiy s6 mil giam dan

clia x) cta biéu thic P(x) = (—23- x5 j véi
X

x > 0, biét rang trong khai tri€n nay, tong cac
hé s6 cua so hang thir 2 va s6 hang thtr 3 bang
hé s0 cia so hang cudi cung.

Cau 5 (1 diém). Trong khong gian véi hé tryc
toa d0 Oxyz, cho hinh chép tam gidc déu
S.ABC véi A(3;0;0); B(0;3;0) va C thudc tia
Oz. Tim toa do diém S biét thé tich cua khoi
chop S.ABC bang 9.
Céu 6 (1 diem). Cho hinh chép S.ABC c6 day
ABC 1a tam gi4c déu tdm O; hinh chiéu cua S
trén mat phang day 1a trung diém cia doan
thdng 4O. Biét ring SO = a va SAB 1a tam gi4c
vudng. Tinh theo a thé tich cia khoi chop
S ABC va khoang cach tir tdm duodng tron
ngoai tiép tam giac SAC dén mit phang SCO.
Cau 7 (1 diém). Trong mit phang véi hé truc toa
d6 Oxy, cho duong tron (C): 4 y2 = 2x. Tam
giac ABC vudng tai 4 c6 AC 1a tiép tuyén cia
(C) trong d6 A4 1a tiép diém, chan duong cao ké
tir 4 12 H(2;0). Tim toa d¢ dinh B cua tam gidc
- 2
ABC biét B ¢6 tung d6 duong va S pc =—.
NE)

Céu 8 (1 diém). Giai hé phwong trinh

22— 32 4234 432 + 93 =29y —1(x+¥x)

x4+ —xr+1=x(y-17> +1.
Cau 9 (1 diém). Cho cac sb thyc duong a, b, ¢
thay déi thoa man didu kién a” + 5% + ¢* = 14,
Tim gié tri 16n nhét cta biéu thirc

_ Ha+o) i 4a g . 9
P +3c2+28 a>+bc+7 (a+b?  alb+c)
TRAN QUOC LUAT

(GV THPT chuyén Ha Tink)

céc nim 2010, 2011, 2012, 2013 tai céc Co sé Buu dién trén ca nuoc.

TOAN HOC
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A. GIOI THIEU BO PE VA NHUNG KET
QUA LIEN QUAN

Pinh li 1 (B6 dé Sawayama). Cho tam gidc
ABC néi tiép dwong tron (O). Diém D thujc
BC. Mot duwong tron (O') tié}) xtic voi hai canh
DA va DC tgi E va F dong thoi tiép xiic trong
voi duong tron (O) tai K. Khi do tam dwong
trom néi tiép tam gidc ABC thuéc EF.

Néu dudng tron (O') tiép xic ngoai véi (O)
trong dinh 1i 1 thi ta c6 tdm dudng tron bang
tiép goc B cua tam gidc ABC nim trén EF.
Trong dinh li 1, néu cho D tring véi B hoic C,
ta nhan duogc dinh 1i Lyness:

Pinh li 2 (Dinh li Lyness). Cho tam gidc ABC
néi tiep dwong tron (O) va ngogi tiep dwong
tron (I). Mot dwong tron (O") tiép xiic voi hai
canh AB va AC tai E va F, dong thoi tiép xiic
trong voi dwong tron (O). Khi do I la trung
diéem DE. Puong tron (0" duoc goi la A-
Mixtilinear. Tuwong tw co cdc dwong tron B-
Mixtilinear, C-Mixtilinear.

Sir dung dinh li 1, ta c6 thé chimg minh dinh li
DPinh li 3 (Pinh i Thebault). Cho fam gidc
ABC noi liép dwong tron (O). Diém D thujc
BC. Duong tron (Oy) tiép xiic véi hai canh
DA, DC va tiép xiic trong véi (O). Duong tron
(0) tié]) xuc voi hai canh DA, DB va tié’p xuc
trong voi (O). Khi do tam dwong tron ngi tiép
tam giac ABC thuoc 010;.

Céc dinh 1i trén cho phép ta nhin bai toan dudi
nhiéu géc d6 khic nhau bing cach lam Xuét
hién thém yéu t6 méi 13 cac duong tron. Qua
d6, ta c6 thé tim nhimg cach giai thuan tay
hinh hoc cho bai toan thay vi nhiing cong cu
tinh toan.

TOAN HOC
12 *cTusilre

S& 448 (10-2014)

BO BE SAWMAYAMA
VA NHUNG BAI TOAN LIEN QUAN

Phiing Dic Vii Anh (HS 12 Todn 1, THPT chuyén Ha Noi - Amsterdam)
/ Nguyén Quynh Anh (HS 12 Todn, THPT chuyén KHTN, DHQG Ha No¢i)

B. CAC BAI TOAN LIEN QUAN

© Bai toan 1. Cho duong tron (O), ddy cung
AB, M la trung diém AB. Puong tron (O) tiép
xtic véi AB tai M va tiép xuc trong véi (O).
Tiép ruyén di qua A khac AB cua (Or) cdt (0)
tai C. (0) la duong tron riép xuc voi BC tai
trung diém BC va tiép xic véi tia CA. Chimg
minh rdng (Oy) tiép xiic véi (O).

Loi gidi

Ta chitng minh cho truong hop O; va O nam
cung phia d6i voi 4B, trudng hgp O; va O khac
phia déi v6i 4B chimg minh tuong tu (h.1).

A

Goi O, N lan luot 13 tiép diém cua C-
Mixtilinear véi AC, BC. M, P 1in hrot 1a tiép
diém ctia 4-Mixtilinear véi AB, AC.

Ap dung dinh 1i 1 ta thdy NQ, MP di qua tdm
duong tron ndi tiép I coa tam gidc ABC va
nhan 7 13 trung diém mbi doan, suy ra MNPQ
13 hinh binh hanh = MN // AC = N 14 trung
diém BC. Vay C-Mixtilinear tring véi (O5).
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O Bai todn 2. Cho tam gidc ABC néi tiép
dwong tron (C). Puong tron (Cy) tiép xiic véi
AB, AC, (C) lan heot tai D, E, F. Goi M la
diém chinh giita cung BC khong chira A.
Chitng minh rang DE, BC, FM dong quy.

Loi gidi

Goi / 12 tim dudng tron ndi tiép tam giac ABC.
H 1a giao diém cua EF va (C). J la giao diém
cua BC va FM (h.2).

Hinh 2
Ap dung dinh 1i 2 ta thdy D, E, I thing hang.
Dé thay H 1a diém chinh giira ca cung AC.

Tu/=BHNAM, E=AC N FH;J=BC N FM.
Ap dung dinhWIi Pascal cho luc gidc AMFHBC
ta c6 /, E, J thang hang.

Tuong tu ¢6 D, I, J thang hang.

Vay DE, BC, FM d6ng quy tai J (dpcm).

© Bai todn 3 (Romania 1997). Xét tam gidc
ABC co duong tron ngogi tiép €2 Mét diem D
bat ki trén canh BC. Chimg minh rdng duong
tron (Oy) tiép xiic véi Q, AD, BD va dwong
tron (O3) tiép xiic véi £, AD, DC tiép xiic voi
nhau khi va chi khi BAD = CAD.

Loi gidi (h.3)

* Goi M, N lan luot 1a tiép diém cua (0y) véi
€, BC. P, Q lan luot 1a tiép diém ctia (0,) véi
€, BC. Kéo dai AD cit Q2tai F. AD cit 0,0,
tai 1. Gia st (Oy) va (0,) tiép xtic v6i nhau, lic
doé (0y), (0y) Yé AD tiép xuc nhau tai 1. Thc’:o
dinh 1 1 ta thay / 14 tdm duong tron ndi tiép
AABC suy ra BAD =CAD.

Hinh 3

* Nguoc lai néu BAD = CAD, khi d6 F 1a diém
chinh gifta cung BC khong chtra 4. Tir day dé
suy ra F, M, N thiang hang; F, O, P thang hang.
Gia sir (0y) tiép xitic v6i 4D tai I; (0,) tiép
xtc v6i AD tai Ip. Luc do

FI? = FM.FN = FB? (AFBN > AFMB (g.8))
FI; = FPFO=FC?:

Do FB = FC = FI (I 1a tim dudng tron ndi tiép
AABC) nén FI? =FI3=FI? s L1 =L =1,
nghia 1a (0y), (05) tiép xtic nhau tai / (dpcm).
© Bai toan 4 (Romania 2006). Cho tam gidc
ABC nhon khong cdn tai A. Goi D la chan
duong cao ha tir A va o la dwong tron ngogi
tiép tam gidc ABC. Gia sir @, la dwong tron
tiép xiic véi AD, BD va o; an la dwong tron
tiép xiic véi AD, CD va w. Goi ! I tiép tuyén
chung trong khdac AD ciua o va w. Chimg
minh lﬁng ( di qua trung diém cia BC khi va
chi khi 2BC = AB + AC.

Loi gidgi

Dat BC=a,AC=b,AB=c.

Goi Oy 1a tam duong tron @y, O; 1a tim dudng
tron ay; P, Q lan lugt 13 tiép diém cua (O),
(0p) vé6i BC; L, G lan luot 13 tiép diém cua
(01), (02) v6i AD; I'1a tam dudng tron ndi tiép
tam gidc ABC; N 1a trung diém PQ (h.4).

TOAN HOC
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Hinh 4

Theo dinh 1i 1,  thudc PL va QG. D& théy, tam
giac IPQ vudng can tai 7, suy ra IN 4PY:
Tacé: £ di qua trung diém M cta BC
& AO1PM = AMQO, (MP = ry, MO =11)
< MP.MQ = O,P.0,Q = DP.DQ

PD = MQ
=

OD = MP
<BN-BD=CN-CM

< ND = NM

2 2a 2 2
2 I ) .

(DoBD"—CD"=c"-b"; CD + BD = a).
&2a=b+c (dpcm).
© Bai toan 5 (CGMO 2013). Cho hai duong
tron (Oy), (02) tiép xiic ngoai nhau tai T. Tir
gidgc ABCD néi tiép (Oy) sao cho AD, BC tiép
siic (Oy) ldn heot tai E, F. Phén gidc ABF cdt
EF tai N. FT cdt (0y) lan thir hai tai M. Chimng
minh rang M la iém dwong tron ngogi liép tam
gidac BCN.
Loi gidi (h.5)

a+c—b+az+c2—b2 _a+b—c a

Th d6: Aﬁ:@:%w:%@:@

MB? = MT.MF
— MB = MC (1)

MC? = MT.MF

TOAN HOC |
14 * cTusilye S6 48 (10-2014)

Hinh 5

Theo dinh 1i 1 m& rong cho dudng tron tiép
xtc ngoai thi N 13 tdm duong tron bang tiép
géc B cua tam gidc 4BC, suy ra M, N, A
théng hang. Mt khac, tir (1) c6

VNB = 180° — BAN — ABN = CBM —CBN = MBN
= MB = MN 2)
Tu (1) va (2) suy ra M la tim duong tron ngoai
tiép tam giac BCN (dpcm).

© Bai toan 6 (Viét Nam TST 2014). Cho tam
gidc ABC noi tiép trong dwong tron (O). Trén
cung BC khong chira A cua lay diém D. Gia sir
CD cét AB ¢ E va BD cat AC ¢ F. Goi (K) la
duong tron nam trong tam giac EBD, tiép xiic
véi EB, ED va tiép xiic trong voi dwong tron
(0). Goi (L) la dwong tron nam trong tam gidc
FCD, tiép xiic véi FC, FD va tiép xic trong
voi duong tron (O).

a) Goi M la tié]) diém cua (K) véi BE va N la
tiép diém cua (L) voi CF. Chung minh rang
dwong tron duong kinh MN luén di qua mot
diém c6 dinh khi D di chuyén trén (O).

b) Puong thang qua M va song song voi CE
cét AC & P, dwong thang qua N song song voi
BF cdt AB ¢ Q. Chirng minh rang dwong tron
ngoai tiep tam gidgc AMP va ANQ cung tiép
xuc voi dwong tron c6 dinh khi D di chuyén.
Loi gidi

a) Goi tiép diém cua (K) v6i CD 1a G, (L) voi
BD 1a H (h.6).

https://tieulun.hopto.org



Hinh 6 J

Theo dinh 1i 1 m& rong cho dudng tron tiép xtic
ngoai thi MG, NH cung di qua J, 1a tdm duong
tron ngoai tiép goc A clia tam gidc ABC. Ta co:

m:@+@=m_%z+m_%g

=%(ﬁ?+@)+%(§4?+@)—2:90°.

Suy ra dudng tron duong kinh MN ludn di qua
diém J ¢6 dinh.

b) Ta c6 tam gidc MEG cén tai E va MP // EC,
suy ra MJ 1a phan gidc ngoai cua AMP . Ma
AJ ia phan giac cua 4 nén J1a thm duong tron
bang tiép goc 4 tam gidc AMP.

V& dudng tron (o) tiép xtc ngoai voi (0) va
tiép xtc 1an luot véi AB, AC tai X, Y. Theo
dinh 1i 2 thi J 13 trung diém XY. Vi J la tAm
duong tron bang tiép tam gidc AMP nén (o)
tiép xic véi dudng tron (AMP). Tuong tu,
(o) tiép xtc voi dudng tron (ANQ). Vay hai
dudng tron (AMP) va (ANQ) clng tiép xuc
v6i () cb dinh.

C. BAI TAP TU LUYEN

1. (Bulgaria 2005) Xét hai duong tron (ky),
(k) tiép xtic ngoai véi nhau ¢ 7. Mot duong
thing tiép xtic voi (ko) tai X va cat (k) 0 4 va
B. Goi S 1a giao diém thtr hai cua (ki) voi
duong thang XT. Trén cung TS khong chira A4,
B chon mét diém C bat ki. Lay Y e (k) sao
cho CY tiép xtic (ky) tai Y va CY khong cat TS,
Goi I= XY N SC. Chimg minh réng:

a)C, T, Y, Icung ndm trén mot dudng tron.

b) 7 1a tAm duong tron bang tiép goc 4 clia tam
giac ABC.

2. (All Russian MO 2013) Cho tam gidc ABC
ndi tiép dudng tron (O) va ngoai tiép dudng
tron (/). Goi X, Y 1a giao diém cuaa (BIC) va (),
Z 1a tAm vi ty ngoai cta (BIC) va (/). Ching
minh rang dudng tron (XYZ) tiép xuc (O).

3. Cho dudng tron tim O va hai diém 4, B
ndm trén dudng tron. Mot diém C nam trong
dudng tron. (O') 1a dudng tron tiép xuc véi
hai canh AC, BC va duong tron (O) lan luot &
P, O va R. Ching minh rang dudng tron
(APR) di qua tam duong tron noi tiép I cua
tam giac ABC.

4. Cho tir gidc ABCD ndi tiép duong tron tam
0. AC giao BD & E. Puong tron (I) tiép xic
véi hai canh AE, DE va duong tron (O).
Dudng tron (J) tiép xtc véi hai canh BE, CE
va duong tron (O). Chimg minh rang mot
trong hai tiép tuyén chung ngoai cua (1) va (J)
song song vdi CD.

5. (CGMO 2011) Goi D 14 trung diém cta cung
BC khong chita A cia duong tron ngoai tiép
tam gidc ABC. Ly X trén cung nho BD, E
trung diém cung AX. Lay S trén cung 4C khong
chita B. SD giao BC & R va SE giao AX 6 T.
Chimg minh réng néu RT // DE thi tim duong
tron noi tiép I cua tam gidc ABC thudc RT.

TOAN HOC
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CAC LOP THCS

Cho m, n 14 hai sb
nguyén dwong thoa min diéu kién 3" +5"
chia hét cho 8. Chitng minh ring 3" +5" cling
chia hét cho 8.

Bai T1/448 (Lop 6).

NGUYEN TIEN LAM
(GV THPT chuyén KHTN — DHQG Ha Ngi)

Bai T2/448 (Lop 7). Cho tam gidic 4BC c6
g0c A4 tu. GQI M la trung diém BC. Bén trong
BAC V& hai tia Ax va Ay sao cho
BAx =CAy =22°. Goi H I3 hinh chiéu cta B
trén Ax, [ 13 hinh chiéu cta C trén Ay. Tinh sé
do goc HMI.
NGUYEN BUC TRUGNG
(GV THCS Pa Tén, Gia lam, Ha N¢i)
Bai T3/448. Giai phuong trinh
U +3x+3+ Y27 +3x+2 = 6x +12x+ 8

VU HONG PHONG
(GV THPT Tién Du 1, Bic Ninh)

Bai T4/448. Cho tam gidc ABC vudng & 4 ¢6

AB=a, AC=b. Hai phan giéc BB, va CC,

cat nhau & R, AR cit B,C; & M. Tinh khoang
cach tir M dén BC theo a va b. ] 7

PHAM TUAN KHAI

(Ha N5i)

Bai T5/448. Cho a, b, c 1a cac sb thuc thoéa

man @’ + 5’ +¢’ = 1. Ching minh ring
a’+b b +c? i
ab(a+b)’  be(b+c)  ca(c+a)P 4
KIEU BINH MINH

(GV THPT chuyén Himng Viwong, Phii Tho)
CAC LGP THPT
Bai T6/448. Hay biéu thi sb 2015 thanh téng
cac s6 nguyén duong a,,a,,...,a, 16n hon 1
sao cho Z% 16n nhit.
i=1

NGUYEN VAN NHIEM
(GV THPT chuyén Lam Son, Thanh Héa)

TOAN HOC

16 Clugilye S8 448 ao-2014)

Bai T7/448. Cho tir giac ABCD. a, b, c, d theo
the tu 1a phan gidc ngodi cia cac géc
DAB,ABC,BCD,CDA . Ki hitu K =anb,
L=bnec, M =cnd, N =dna Chimg minh
ring tir giac KLMN noi tiép mot dudng tron va
duong tron d6 ¢ ban kinh bang
KM.LN
AB+BC+CD+DA"

NGUYEN MINH HA
(GV THPT chuyén PHSP Ha Néi)

Bai T8/448. Gia st da thirc
f)=x+ax’ +bx+c
c6 ba nghiém thuc khéng 4m. Tim s thuc o
16n nhét théa man: f(x) > a(x—a)’,Vx>0.
PHAN MANH HA
(GV THPT Nam Yén Thanh, Nghé An)

FTIEN TOT OLYMPIC TOAN

Bai T9/448. Goi [x] 1a sb nguyén 16n nhét
khong vuot qua x, {x} =x—[x] 1a phan 1¢ cua
2012

2016

oo g G s S X s

x. Hay tim {—B—mq——} biét rang p, ¢ 1a céac
s6 nguyén t6 16n hon 5. ) .

NGUYEN KHANH TOAN

(GV THCS Bac Hai, Tien Hai, Thdi Binh)

Bai T10/448. Cho x, y, z 1a cac sb thyc duong
théa mén diéu kién x° + y* +z =23 +1. Hay
tim gi4 tri nhé nhat cua biéu thirc
paly L - _1_
X y Z
HAN NGOC PUC
(Trung tém CNTT EVNIT, Ha Noi)
Bai T11/448. Cho day s (a,)cé tat ca cic so
hang 16n hon 1 va théa man
. In(lna) 1
o
Ching minh lim b, ton tai va hiru han, véi

n—>+0

b, =\/al+1/a2+...+\/21: (neN").

NGUYEN VAN XA
(GV THPT Yén Phong 2, Bac Ninh)

Bai T12/448. Cho tam gidc ABC. O 1a diém
bat ki trong tam gidc. P, Q, R thit tu 1a hinh
chiéu cua O trén BC, CA, AB. Ay, By, C; 1a céac
diém bét ki trén cac duong thing BC, CA, AB

https://tieulun.hopto.org



(A], B, G phan biét voi A4, B, Q). Ay, B, C
lan luot 14 céc diém dbi xung cua 4, By, Ci
qua P, O, R.
Dat Z,=(ABC)N(BCA)N(CAB);

= (4B,C )m(BC A,)N(CA4,B,) .
Chu:ng minh rang O céch déu Z, va Z.

NGUYEN THANH TRA
(K56, Tai nang Toan, DHKHTN - DHQG Ha Noi)

CAC DE VAT Li

Bai 1.1/448. Trong mot xi lanh cao, cich nhiét,
dat thing diéng, & duéi pittong c6 mot lugng
khi heli & nhiét do 7, = 240K . O trén pittong,
ngudi ta dat mot vat nang c6 khoi lugng bang
mot nita khoi luong pittong. Sau d6 nguoi ta
dot ngot 14y vat nang di va doi cho hé tro vé
trang thdi can bang. X4c dinh nhiét do clia khi.
Biét rang bén trén pittong khong c6 khi. Bo
qua moi ma sat va trao d6i nhiét.

NGUYEN XUAN QUANG
(GV THPT chuyén Ha Noi - Amsterdam, Ha N6i)

Bai 1.2/448. Dit dién ap xoay e=U,coswt (V),

voi @ thay ‘déi duoc vao mot fioan mach gém

dién tré thuan R, cudn can thuan c6 do ty cam
s in (H) va tu dién c6 dién dung C mic

nbi tiép.

Khi @ = @, thi cuong d6 dong dién hiéu dung

qua doan mach dat gia tri cuc dai I, .

Khi @ =, hoic @=w, thi cuong d6 dong

dién cuc dai qua doan mach déu co gia tri bf?mg

I, .Biét », —w, =200rrad/s.

1) Tinh R.

2) Cho biét I, =14 va w,=100nrad/s, hdy

tinh U,, @, va C.

v THANH KHIET
(Ha Néi)

FOR SECONDARY SCHOOL
Problem T1/448 (For 6™ grade). Let m, n be
two positive integers such that 3" +5" is
divisible by 8. Prove that 3"+5"is also
divisible by 8.

Problem T2/448 (For 7" grade).‘ Given a
triangle ABC with 4 is an obtuse angle. Let M
be the midpoint of BC. Inside BAC , draw two
rays Ax and Ay such that BAx =~@ =22°
Let H be the projection of B on Ax, and [ the
projection of C on Ay. Find the angle HMI.
Problem T3/448. Solve the following
equation

Ux? +3x+3+ 207 +3x+2 = 6x” +12x+8

Problem T4/448. Let ABC be a right triangle
with the right angle 4 and let 4B=a,
AC =b. Two internal angle bisectors BB, and
CC, intersect at R, AR intersects B;C; at M.

Compute the distance from M to BC in terms
of a and b.

~ bisectors of D’ﬂi’,ﬁ,@,@.

Problem T5/448. Let a, b, ¢ be real numbers
satisfying @’ + b’ + ¢’ =1. Prove that

a+b b +c’ cta .9
ab(a+b)’  be(b+c) ca(ctay 4
FOR HIGHSCHOOL

Problem T6/448. Express 2015 as a sum of
integers a,,a,,...,a, which are greater than 1

such that Z % ' is maximal.

i=1
Problem T7/448. Given a quadrilateral ABCD
and a, b, ¢, d respectively are external angle
Denote
K=anb, L=bne, M=cnd, N=dna.
Prove that the quadnlateral KLMN inscribes a
c1rcle whose radius is

KM LN
AB+BC+CD+DA"

(Xem tiép trang 27)

TOAN HOC
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Bai T1/444 (L6p 6). Tim s6 nguyén dwong n
[6m nhadt sao cho sé 2013 viét duoc dwdi dang
ay+ax+ ...+ ay trong do ay, ay, ..., ay déu
I hop so. Két qua bai todn trén cé thay doi
khéng, néu thay sé 2013 bang s6 20142
Loi gidi. Ta giai bai toan tdng quat dbi voi sd
a=at+a+t...+a,,trong 86 a1, a,..., a
déu 1a hop sb. D& s6 cac s6 hang # 13 16n nhét
thi c4c s6 hang phai nhé nhét. Cha y rang hop
s6 chin nhé nhit bing 4 va hop sb 1& nho
nhit bang 9. Vi thé ta viét sb a trong dang
a =4k + r v6i 0 < r < 3. Xay ra bon truong
hop sau:
* Néu a = 4k thi s6 n 16n nhit bang k;
e Néu a = 4k + 1 thi viét a = 4(k —2) + 9 nén
s6 n 16n nhit bang k — 1;
e Néu a = 4k + 2 thi viét a = 4(k — 1) + 6 nén
s6 n 16n nhét bang £ ;
eNéua=4k+3thivilta=4k-3)+6+9
nén sb » 16m nhat bang k — 1.
Ap dung v6i a = 2013 =4.503 + 1 =4.501 + 9
thi s6 » 16n nhit bang 502; v6i a = 2014 =
4.503 + 2 = 4.502 + 6 thi s6 »n 1on nhat
bang 503. O
> Nhén xét
Cac ban sau c6 1oi giai ding : Nghé An : Nguyén
Dinh Tuan, 6A, THCS'L}'/ Nhat Quang, Dé~ Luong;
Quéang I:Igéi : Lé Tuan Anh, Phan Nguyén T%zién
Dinh, Do Thi My Lan, 6A, THCS Pham Vian DPong,
Nghia Hanh; Mai Thi Thu Thdo, 6C, THCS TTr.
Song V¢, Tu Nghia.

VIET HAI

TOAN HOC
18 * CTusdilpe S8 448 (10-2019

Bai T2/444 (L6p 7). Cho tam giac ABC vuong
tai A, B=60°. Trén canh AC lcfv diém E sao
cho ABE =20°. Trén tia BE ldy diém K sao
cho EK =BC. Tinh s6 do BCK.

Loi gidi

B (€

Ly diém F trén BK sao cho BF = BC. K¢ tia
phén giac cua géc EBC, cit FC tai H. Tam
giac FBC can, c6 BH 1a phan giac nén ciing la
duong cao, tic BH 1 FC, suy ra
CFE = CEF = 70° = CEB = CFK =110°va
CE = CF. X¢ét hai tam giac CEB va CFK co
BE = FK (do BF = EK = BC), CEB = CFK,
CE = CF (theo trén), do d6 ACEB = ACFK
(c.g.c) = CB = CK. Tam giac CBK can tai C
nén BKC = KBC =40°. Vay BCK =100°. OJ
» Nhin xét

1) Bai toan twong d6i d&, tit ca cac ban tham gia giri
bai déu cho két qua dung. Ngoai cach giai trén day,
mot sb ban tim ra két qua bang cach dyng thém tam
gidc déu BCG dé c6 CE 1a trung truc ciia BG.

2) Ta c6 thé thay gia thiét B =60°, ABE =20°
bing gia thiét ABE = %ZBT‘, van c6 két qua ABCK
can tai C.

3) Céc ban sau day c6 16i giai ngén gon:

Pha Tho: Tran Minh Hiéu, Lé Quynh Trang, 7C,
THCS Van Lang, TP. Viét Tri; Thanh Hoa: Pinh
Quang Anh, 7A, THCS Nguyén Chich, Péng Son;
Nguyén Van Himg, 7D, THCS Nhit B4 Sy, Hoing
Ho4; Nghé An: Tang Trung Nghia, 6A, THCS Hoa
Hiéu II, T.X Thai Hoa; Nguyén Pinh Tudn, 6C; Tran
Lé Higp, 7B, THCS Ly Nhat Quang, P6 Luong; V6
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Phwong Tdm, 7B, THCS H6 Xuan Huong, Quynh
Luu, Nguye:n Trong Bc°mg, 7A, THCS T.T Quan
Thanh, Nghi Loc; Ha Tinh: Nguyén Dinh Nhdt, TA,
THCS T.T Cim Xuyén, Cdm Khé; Quing Ngii:
Truong Thi Mai Tram, D6 Thi My Lan, Phan Thi My
Hong, Nguyén Lé Hoang Duyén, TA, THCS Pham
Vién Déng; Nguyén Pai Duong, 7B, Neguyén Trung
Anh, 7C, THCS Nguyén Kim Vang, Nghia Hanh;
Pham Quédc Trung, V& Thi Hong Kiéu, TA, THCS
Nghia M§, Tu Nghia; Binh Binh: Nguyén Bdo
Trdn, TA, THCS Tay Vinh, T4y Son.

NGUYEN XUAN BiNH
Bai T3/444. Giai bat phwong trinh
-2 2 -3 i -4 -101
x*+8 ,\118“ .\71487_“_.“*’.\” +8280().
xad ==l 241 x

Loi gidgi. DK: x#—-1. BPT twong duwong véi

xX*+8 ©+8 x01+8
[m—8)+(m—8j++(m—8)20

. x2—8x x*—8x? X101 8100
x+1 x24+1 77 x1004]
1 x x%
i Ly >
< x(x 8)(x+1+x2+1+...+x100+1j_0

< x(x-8).P=0 (1)

X x99
=ttt '
x+1 x2+1 10041

- Véi x=8 thi x(x—8)>0, P>0 nén VT(1)=0.

vol P

Suy ra x>8 1a nghiém cua (1).

- V61 0 <x <8 thi x(x — 8 <0, P>0 nén
VT(1)<0. Suy ra 0<x<8 khong la nghi¢m
cta (1). '

-V6i —1<x<0 thi x(x—8)>0. Ta co:

P_LLx +x21x3 Jr+x93|x99
T+l 241 B+ A+ T O+ 04

V6imoi keN* va —1<x<0 ta co:

R e s i >0
x+1 241 (x+D)(2+D)~
x2k x2k+1 e x2k(2x2k+2 +x+1)

x2k+1+1+ x2k+2 +1_(x2k+1 +1)(x2k+2 +1)— :

Do dé P>0. Suyra VT(1)=0.
Vay —1<x<01a nghiém cua (1).
- V61 x<-1 thi x(x—8)>0,P<0 nén VT(1)<O.
Suy ra x<—1 khong la nghiém cua (1).
Vay tap nghiém cua BPT da cho 1a
S=(-1;0]u[8;+x) .0

> Nhén xét. Mot sb ban khong xét du cc trudmg hop
nén dé s6t nghiém. Céc ban sau c6 161 giai tt:
Ha N¢i: Lé Duy Anh, 9A, THCS Nguyén Huy
Tuéng, Dong Anh. Ha Nam: Ngé Nhdt Long, sb nha
26, ngd 1, t6 17, phuong Minh Khai, TP. Pha Ly.
Quaéng Ngii: V6 Thanh Hy, 8A, THCS Hanh Trung;
Nguye:n Trung Anh, 8C, NguyéNn Dai Duong, 8B,
THCS Kim Vang; Nguyén Lé Hoang Duyén, 8A,
THCS Pham Vin Ddng, Nghia Hanh.

TRAN HUU NAM
Bai T4/444. Cho ti gicc ABCD néi tiép dwong
tron (O) co BAD 1 Qua A vé cac tia vuong
goc voi AD, AB lan lwot cdt cdc canh CB, CD
tai P va Q. Gia sit dwong thang PQ cat
duwong thang BD tai M. Chimg minh rang
MAC =90

Loi gidi

T gidc ABCD i tiép nén
DAB +BCD=180° (1)

—_—

Tacé DAB+ QAP= DAP+QAB
= 90° 4902 =180% £+ 2)
Tir (1) va (2) suy ra BCD=0AP.

, TOAN HOC
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Liy diém E d6i xtmg véi 4 qua PQ thi

@3=Q/E?. Do d6 Q/§’=B/@, ma E va C

cung thudc nira mat phing by PO nén tir gidc

PQEC i tiép. Suy ra EC\Q :@ (hai goc

noi tiép cling chin @ %

Ta c¢6 EPQ=APQ (tinh chit d6i xtmg);

APQ = DAE (cing phu véi EAP) nén
EPQ=DAE .

Do d6 t gisc DACE ndi tiép, hay E thudc

dudmg tron (O). Khi &6 DBE=DAE = QPE,

suy ra tir giac MEPB ndi tiép.

Do d6 MEP+MBP=180°. Lai c6

MEP = MAP; MBP = DAC suy ra

MAP + DAC =180° = MAC+CAP+DAC =180°

— MAC+DAP=180".

Ma DAP =90° nén MAC =90° (dpcm) O

> Nhén xét. Bai nay c6 it ban gui 101 gidi dén toa

soan. Tuyén duong ban Nguyén Hong Quéc Khdnh,

9C, THCS Ping Thai Mai, TP. Vinh, Ngh¢ An c6 16i
giai tot.

PHAM THI BACH NGQC
Bai T5/444. Giai hé phuong trinh
2x=3-\[y=2x-6 (1)
X3 +y3+T7(x+y)xy =8xyy2(x2 +y?) (2)

*)

Ap dung bit dang thirc Cauchy cho 2 sb ta cé:

Loi gii. Didu kién: x> % P2

B+ +7(x+y)xy=(x+y)* +4(x+y)xy
>2,/(x+y)P4(x+y)xy =4(x+y)2\/5

=4.Jxy [ +y2)+2xy]
>4y 2,/ +yP2xy =82y 2(x7 +7).
Nhu vy, x°+y%+7(x+y)xy=8xy2(x2 +*)
va ding thirc xay ra < x = y.

TOAN HOC |
& cruO‘ltt;e S6 448 (10-2014)

Do d6 PT(2) < x = y. Thay x = y vao PT(1)
thi PT(1) tr& thanh 2x—3 —J/x =2x—6

o (V2x=3-x)(2x =3 +/x)
=2(x-3)({2x=3 +x)

<:>2x—3—x=2(x—3)(x/2_xt§+\/;)

& (x-3)(2V2x=3+2Jx-1)=0x=3

(do x2%2>«/2x—3+\/;>0;

22x -3 +2Jx—-1>0).

Vay HPT da cho cé nghiém duy nhét:
x=y=3.0

» Nhin xét

1) Da sé céc ban déu giai ding. D& di dén két luan

x =y, mot s6 ban d3 st dung cic lap luan, bién ddi
khéc, chang han:
o Dty =kx (k> 0), PTQ2) < (k— 1)*(K + 18k +1)=0
=k =1 =S@=y
« PT(2) twong duong véi

2+ = (x+y)xy=8xy[ 27 +)?) ~(x+y)]

2(x2 +y?)—(x+y)*

S(x—yP(x+y)=8

(x=yY (x+3)=8xy 2(x2+y?) +(x+Yy)
& (x-y2 [ ety +(x+ )20 +57) ~8xy | =0.
« Dit S=x +y va P = xy, bién dbi PT(2) theo S va P
dan dén két qua S* = 4P.
2) Mot sé ban con bién dbi dai dong, 1ap luan chwa
chit chg, ¢ ban quén khong ghi day du dia chi trén
bai nén chua duoc néu tén lan nay.

3) Céc ban co loi giai ding:

Nghé An: Nguyén Hong Quoc Khanh, 9C, THCS
Ping Thai Mai, TP. Vinh; Ddu Thi Khanh Linh, 9C,
THCS Ly Nhéit Quang, P6 Luong; Binh Dinh:
Nguyén Bdo Trdn, 7A, THCS Ty Vinh, Tay Son;
Vinh Long: Ngé Hoang Anh, 8/2, THCS Lé Quy Dén,
TP. Vinh Long; Pha Yén: Ngé Lé Phuong Trinh, 9E,
THCS Luong Thé Vinh, TP. Tuy Hoa; Quéng Nam:
Lé Phuéc Dinh, 9/1, THCS Kim Déng, TP. Hoi An;
Quéng Ngii: Nguyén Thi Ha Vy, TA, THCS Hanh
Phuéc, Nghia Hanh; Phit Tho: Nguyén Tién Long,
9A1, THCS Lam Thao; Thai Binh: Tran Quang Minh,
9A,, THCS Nguyén Pirc Canh, TT. Diém Dién, Théi
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Thuy; Thanh Héa: Lé Quang Diing, 9D, THCS Nhit
B4 Sy, Hoang Hoéa, Pang Quang Anh, 7A, THCS
Nguyén Chich, Dong Son; Ha N§i: Lé Duy Anh, 9A,
THCS Nguyén Huy Tuong, Dong Anh; Vinh Phiic:
Nguyén Thanh Mai, 9A, THCS Tuén Chinh, Vinh
Tuong, Vinh Phuc.

NGUYEN ANH QUAN

Bai T6/444. Cho a, b, ¢ la cdc s6 thuc duong
thoa man abc = 1. Chung minh rang

ab bc ca

A+ +t——F 5+
a’+b*> b*+c? c*+a’

bt
2

Loi giai. BDT phai chimg minh twong duong
Vol
2ab 2bc 2ca
2d+b + )+ & 4 >9 (1).
( ) P+ B+E P +d

Vi cac s6 duong a, b, ¢, tacod :

@ +b>ab® +a’b s B> +¢ > bc? +bzc;
A +a’>ca’ +cta.
Cong theo vé ba BDT trén, suy ra :
Aa +b +£°)
> c(a® +b2) +a(b® + ) +b(c* +a*)

:>2(a3+b3+c3)2a3+b3+c3+

21 R % [ 2k

+c(a +b)+a(b”+c”)+b(c” +a”) @.
2

Ta chimg minh rang

& i o(@ +b) +aB* +*) +b(c* +a?)
2

2bc 2ca
e + >9 (3).
R N (

2ab
a’ +b?

Ap dung BDT Cauchy, ta ¢6 :

@+ + 23R ah =3,

2 2 2 2
o +b?) | 2ab 22\/c(a ) 2ab
2 a* +b* 2 sl it 15
(i g abe =1).

a(b?® +c?) 1. 2bc

=22
2 b? +c?

Tuong tu:

b(c2 + a2) i 2ca

2 & o
Cong theo vé bon BDT trén, ta dugc (3).
Tt (2), (3) suy ra (1). BDT trong dau bai dugc
chimg minh. Pang thirc x4y ra khi va chi khi
g=b=g=1.
> Nhan xét. Dy 1a bai toan khong khé nén cé nhiéu
ban giri bai gidi voi mot vai cach lam khac nhau. Mot
s6 ban da sir dung BDT Cauchy cho sau s6 hoic BDT
khong ¢6 trong chuong trinh phd thong. Piéu d6 1a
khong can thiét. Véi cac sb duong a, b, c,tacod :

=2

& +b 2ab? +d’b o a(a2 —bz)—b(a2 ~pH 20

< (a —b)2 (a+b)=0. BPT ding. Pang thirc xay ra
khi va chi khi a = b.
Céc ban sau ddy c6 bai giai tot :
Tién Giang : Ddng Tran Quéc Diing, 12 Toan, THPT
chuyén Tién Giang, TP My Tho; Thanh Hoa : V5
Phiic Thanh Son, 12A1, THPT Sim Son, TX Sam
Son ; Vinh Long : Luu Hodi Bio Trdn, 12T1, Tran
Cao Nhiém, 11 T1, THPT chuyén Nguyén Binh
Khiém ; Nghé An : Duong Pirc Minh, 10A1, THPT
Quynh Luu I; Ha Tinh: Lé Nguyén Khanh Ly, 11T1,
Nguyén Vin Thé, 10T1, THPT chuyén Ha Tinh; Ba
Ria — Viing Tau: Pham Vin Huy, 11A4, THPT Viing
Tau; Ninh Thuén: Nguyén Tran Lé Minh, 11 Toén,
THPT chuyén Lé Quy DPoén; Quing Tri: Ho Sy
Hodng, 11B1, THPT Dakrong, H. Dakrong; DPong
Nai: Nguyén Nam Binh, 11 Toén, THPT chuyén
Luong Thé Vinh.

NGUYEN ANH DONG

Bai T7/444. Cho tam giac ABC, D la trung
diém cua canh BC, diém M tuy ¥ thudc
khoang BD. Vé hinh binh hanh MEAF voi E
thuoc AB va F thuoc AC, MF cdt AD tai H.
Duong rhc“;ng qua B song song voi EH cdt MF
tai K; AR cét BC tgi I Tinh 1=
ID

Loi gigi (Theo ban Nguyén Tién Dat, 11T,
THPT chuyén Lam Son, Thanh Hod).

) TOAN HOC
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Qua D ké dudng thing song song voi 4B, cét
tia AI tai P. Ap dung dinh li Thales cho cdc
doan song song ta cO

IB AB _AB HK

S iDP /| AB 1
ID DP HK DP s ) o
AB AB _ BC
—= iME /A 2
HK BE BM $ . @

o K _AH _BM < HK/IDPva MH/IAB)(3)
Dp AD BD

Tu (1), (2), va (3) suy ra

E?_ BCBM_BC 2Vy—I£=2D
ID BM BD BD ID
> Nhin xét

1) Goi Q 1a giao diém ctia PD va AC. Vi HF // DQ va
HF AH BM 2BE HK

]ME// AC nén —=——=—"=—"="1 , suy ra
DO 4D BD BA DQ’
1L Ay gD, Sy _golfl
1B CB D

2) Mot s6 ban con sir dung dinh 1i Menelaus dé giai
bai toan trén. Ngoai ban Pat, cac ban sau cling c6 101
giai tot:

Vinh Long: Trdn Duy Qudn, 12T1, THPT chuyén
Nguyén Binh Khiém; Quéng Nam: Nguyén Vinh Ngoc
Niz, 12/1, THPT chuyén Nguyén Binh Khiém; Ha
Tinh: Nguyén Vin T hé, Nguyén Ngoc Phuong Linh,
10T1, THPT chuyén Ha Tinh; CAin Tho: V6 Thuong
San, 11A1, THPT chuyén Ly Ty Trong, Binh Thuy;
Ha Noi: Trdn Diéu Linh, 10T1, THPT Chuyén DHSP;
Trén Manh Hing, 11Toan A, THPT chuyén Nguyén
Hué; TP. Hd Chi Minh: DS Neuyén Vinh Huy,
10Toan, PTNK, PHQG TP. H6 Chi Minh; Long An:
Nguyén Héng Ha Vy, 11T1, THPT chuyén Long An;
Ninh Thuén: Nguyén Tran Lé Minh, 11Toén, THPT

TOAN HOC
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chuyén Lé Quy Don; Nghé An: H6 Xudn Himng, 10T1,
THPT D6 Luong L.

NGUYEN THANH HONG
Bai T8/444. Cho day $6 (v,)n thoa man

[\r“ =43
|
l\nrvl 5 \/1

4v2 +2.

Xdc dinh so hang tong quat v,.

Léi gigi (Theo da sd céc ban).
Sir dung hang déng thirc sau

4 g _1( L) 4 zl( 1)
8m 8m+1—2a4+a4,vcnm 5\a+7 (1)

th%—:u ta thu dugc
5 1( 1) 1
u====la+—=|,a== 5+421 ;
in' 8 By a 2( ) )
u,,, =8u}—8us+1
Theo (1) thi
i 1 1 1
“225(044‘21), “3—2( 42+—4—2),
Béng phuong phéap quy nap, ta thu dugce
N L . |
ul—z(a+a),a—2(5+\/§—l) )
. Yy

1{ 4 il
=3+ 2]
\/___ 4n71 \/__ 4n—1
vnz(ij—z—z—lj +(§_—22—1—j ,n=12..0

» Nhan xét. Céc ban sau day c6 101 giai dung:

Ca Mau: Trdn Ngoc Bdch, 11CT, THPT chuyén
Phan Ngoc Hién; Pk Lik: Hoang Thi Thao Ngoc,
10CT, Nguyé~n Triéu Hupnh, 11CT, THPT chuyén
Nguyén Du; Pa Ning: Nguyén Hitu Hoang Hai,
11A;, THPT chuyén Lé Quy Don; Pong Nai:
Nguyén Céng Phic, 10T, THPT chuyén Luong Thé
Vinh; Gia Lai: Phagm Thanh Nhan, 12C3A, THPT
chuyén Hung Vuong, Pleiku; Hoa Binh: Hoang Bdo
Linh, 12T, THPT chuyén Hoang Van Thy; Ha Nam:
Hodang Dirc Manh, 11T, THPT chuyén Bién Hoa;
Ha Néi : Hoang Lé Nhdt Ting, 11A; Toan, THPT
chuyén KHTN ; Trdn Phwong Nam, 11A13, THPT
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Ngoc Téo, Tran Manh Himg, 11TA, THPT chuyén
Nguyén Hué; Kiéu Thu Huong, 11T, THPT Son
Tay ; Ha Tinh : Lé Van Truong Nhdt, Nguyén Vin
Thé, 10T;, THPT chuyén Ha Tinh; TP. Hd Chi
Minh : V5 Thanh Pat, 10CT, THPT chuyén Tran
Dai Nghia; P6 Nguyén Vinh Huy, 10T, PTNK
PHQG TP. Hb Chi Minh; Hung Yén: Tran Bd
Nhung, 11T, THPT chuyén Hung Yén ; Long An :
Chéu Hoa Nhdn, THPT chuyén Long An; Nam
Dinh : Vii Tudn Anh, 12T, THPT chuyén Lé Hong
Phong; Ninh Thuén : Nguyén Tran Lé Minh, 11T,
THPT chuyén Lé Quy Don ; Ngh¢ An: Ho Xudn
Himg, 10T}, THPT D6 Luong I ; Phan Nhue Trinh,
11A, THPT Dién Chéu 3 ; Tran Quang Huy, THPT
chuyén PH Vinh ; Ba Ria — Viing Tau : Pham Vin
Huy, 11A4, THPT Viing Tau ; Quang Trj : Hé6 Sy
Hoang, 11B, THPT Dakrong ; Lé Van Binh, 11T ;
Trdn Trong Tién, 12T, THPT chuyén Lé Quy Don ;
Thanh Hoa: Trinh Hodng Pirc, Nguyén Tién Dat,
Pham Vén Théng, 11T, THPT chuyén Lam Son;
Vinh Long : Trdn Cao Nhiém, 11T1 ; Huynh Hao,
11T2, THPT chuyén Nguyén Binh Khiém ; Quéng
Ngii : Bach Thi Thién Ngdn, 10T2, THPT chuyén
Lé Khiét: Yén Bai: Pham Ngoc Som, Vii Hong
Qudn, 10T, THPT chuyén Nguyén Tat Thanh.

NGUYEN VAN MAU
Bai L.1/444. Mot qua cau nhé, dan héi nam ¢
chdn ném co tiét dién la tam gidc vudng can
AOB, c6 dinh dé dai hai canh bén la 1 (hinh
vé). Can [i'z()fén cho qua cau vdn toc \7, bang
bao nhiéu hudng doc mat ném dé qua cau roi
ding diém B ciia ném?

Loi gidgi

— Chon méc thé nang & mit phang chira canh AB.

— Goi v 13 véan toc ctia qua cau khi ¢ dinh ciia ném.

— Ap dung dinh luét bao toan co ning, ta co:
1 .0 1
—mvy = Emv + mglcosa

2
1 2

1

2 2

& —mvy =—myv- +mgl—
g & ¥

2.
:>v=\/vg—gl\/§.

Khi qua cau t6i O, nd tao v6i phuong ngang
mot goc 45° v6i van tbe v.

Xét chuyén dong cia qua cAu theo hai truc Ox
va Oy (hinh v&).

— Xét qua cau chuyén dong theo truc Oy:

_g\[i,v g\/i g\/5 2
2 3

a,= y=v——2—t;y=vt——4—t :

Khi qua cau cham B thiy =0
12
g
Van tdc cua qua cau ngay trudc va cham:
g\/E 22
VoS —Vv=
¥ 2 g
Khoang cach giita hai 1An qua céu va cham

22

trén mit OB cianém la: t =——v.
g
— X¢ét qua cau chuyén dong theo tryc Ox:
g\2
|, ==
2

Quing dudng qua cAu di dugc doc theo truc
Ox, sau cac va cham lién tiép:

:vtzg—4—t2:>t: V.

¥ o L, 5 1308 2 G-, W01 neN.
1 D 2\/5(1)8 —gl\/i)

Ta co: x; =Eaxt
g

biéu kién dé qua cau roi trang di€ém B:

X+ Xy ot X,

=[14+3+5+...+Qn=D]x =n"x =1

TOAN HOC
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o n? 202 - gl2) »
g

/(4n2 +1)gl
=y, =,—=2=.0
. 2x/§n2

> Nhin xét

)

1) Mot s6 ban giai khong téng quat, chi xét truong
hop duy nhit qua cAu bay tir O va roi ding diem B
ma khong xét qua cAu nay » lan trén OB va roi ding
diém B.
2) Céc ban sau 6 101 giai ding va ddy du.
Ha Tinh: Lé Nguyén Khdanh Ly, 11T1, THPT chuyén
Ha Tinh; Gia Lai: Tran Thanh Long, 10C4B, THPT
chuyén Hung Vuong; Hoa Binh: Hodang Bao Linh,
12 Toan, THPT chuyén Hoang Vin Thy; DPong Thap:
Trén Hodng Nhut, 11 Ly, THPT chuyén Nguyén
Quang Diéu, TP. Cao Lanh; Ngh¢ An: Tdng Trung
Hiéu, 11A,, THPT Thai Hoa, TX. Thai Hoa; Chu
Minh Théng, 11A3-K41, THPT chuyén Phan Boi
Chau; Binh Phwérc: Nguyén Véan Hung, 11B, THPT
chuyén Quang Trung; Thai Nguyén: T’ van Trong
Pao, 10 Toan, THPT chuyén Thai Nguyén.

PANG THANH HAI

Bai 1L2/444. Cho mach dién nhuw hinh ve,
trong do ngmi‘n dién co hiéu dién thé U khéng
doi, Ry la bién tré va Ry, > Ry. Di c‘/u(\?éﬁ con
chay C trén bién tré thi thay sé chi cua ampe
ké A thay doi tir 0,084 dén 0,24 va sé chi ciia
von ké V thay déi tir 16V dén 20,8V. Xdc dinh
gid tri cua U, Ry, Ry va Ry, Cho biét cdc dung

cu do la li twong. Bo qua dién tro cua nguon

dién va day noi.
ey
el
P N
C D R, H):I?
b

__®__

TOAN HOC
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Loi gidgi. Goi I, 1a cudong do dong dién qua
R, y va x lan luot la dién trd cua hai doan
mach CD va CM (0<x,y < Ry). Tacé:
U=Uy+I1,4R, (1)
Vi U khong dbi nén tir (1) ta suy ra, khi U, dat
gid tri 16n nhét thi 7, nho nhét va khi U, dat
gié tri nho nhat thi 7, 16n nhat. Tir d6 ta duge:
U =¥640,2.R; )
va U =20,8+0,08.R, 3)
Giai hé (2) va (3) ta dugc

U=24Vva R, =40Q.
Pién trd cua ca doan mach la:

+(x+R2)R1 :y(x+R2)+(Rb +R,)R,

By =
X TR, R, X+R, +R
R, U R,
IA:Itm = 5
x+Ry+R Ry x+Ry+R @
= URl
y(x+R)+(Ry+ Ry Ry

Vi U,R,,R, vi R, khong doi nén tir (4) suy
ra: I ,max khi y(x+R,)min

Do y>0 nén y(x+R,)>0.

Vay y(x+ R, )min =0

UR, st i
0+(R, +R)R Ry +R,

Suyra I .. =

Thay gia tri cta [,,,,,U va R, ¢ trén ta
dugc R, =80Q.
Ciing tir (4) taco :

I,min khi y(x+R,)max.
Pay 14 tich ctia hai sé hang lay va (x+R,) ¢6
tdng khong dbi bang (R,+R,) nén tich
y(x+R2)max khi y= x4+ R

= 80—x =x+40.
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Suy ra x =20Q va y =60Q.
Thay céc gia tri vao (4) ta dugc:

24R,

=0,08 =
60(20+40)+(80+40) R,

IAmin

Oy o0 o
(‘5 LR X t’)

JEC e 3 O O O R M K

Bai T9/THCS. Tim tat ca cdc b ba s6 nguyén
dwong (x, y, p) voi p la s6 nguyén 16, théa
man phwong trinh 8x°+y? —6xy=p—1.
Loi gidi (Theo ban Lé Phucc Dinh, 9/1
THCS Kim Dong, Hoi An, Quiang Nam).
Tac()p=8x3+y3+1—6xy
= Qx+y+ D@2+ 1 2xp— 2x— ).
Vi p 14 s6 nguyén t6, x, y > 0 nén ta suy ra
2x+y+1l=p @y
4x2+y2+1-2xy-2x-y=1 (2)
Ta co
2 2 2 _
Qe @x-—yy +2x-1y -1y =2 (3)
S @x-1)Y2<2=52%-1=1=x=1.
Thay vao (3) ta dugce (y — 2)2 +(- 1)2 =]

ol

:>y2—3y+2=0 :{yzz

Néu y = 1 thay vao (1) ta duoc p = 4 (loai).
Néu y = 2 thay vao (1) ta dugc p = 5 (chdp
nhén).

Thir lai v6i (x, y, p) = (1, 2, 5) ta thiy tho mén.
Bdp s6: (x,y,p)=(1,2,5).0

» Nhin xét. Bai ndy dugc dong ddo cac ban hoc
sinh THCS tham gia gidi. TAt ca cAc 10i giai déu
ding. Céc ban c6 10i giai tot:

= R =20Q .0

» Nhin xét
Ban Nguyén Vin Hing 11B THPT Chuyén Quang
Trung, Binh Phwéc c6 101 giai ding.

NGUYEN XUAN QUANG

Thanh Hoa: Lé Quang Diing, 9D, THCS Nhit B4 Sy,
Hoing Ho4; Quéng Binh: Phan T van Hudmg, 8D,
THCS Quéch Xuén Ky, BS Trach; Nghé An: Hoang
Tran Bire, 7D, THCS Ly Nhat Quang, P6 Luong;
Thai Binh: Tran Quang Minh, 9A,, THCS Nguyén
Duc Canh, Thai Thuy; Ha Ngi: Nguyén Hoang Long,
8B, THCS Nguyén Thuong Hién, Ung Hoa.

PANG HUNG THANG

Bai T10/THCS. Cho tam giac ABC, I la mot
diém nam trén tia phéan gidc trong ciia goc
BAC. Puong thiang qua B song song voi CI
cat AC tai D; dwong thang qua C song song
v6i BI cdt AB tai E. Goi M, N theo thir tir la
trung diém ciia BD, CE. Chimg minh rdang Al
vuong goc voi MN.

Loi gidi

A

D

Két qua bai toan 13 hién nhién véi A4BC can tai
A. Ta xét truong hgp AABC khong cén tai 4.
ViBI// CE nén SEIB = SCBI;

CI// BD nén SDCI = SBCI- Tu do SEIB i SDC]-

Do I nim trén tia phan giac trong clia goc
BAC nén khoang cach tir / dén BE bing
khoéng céach tir 7 dén CD. Suy ra BE = CD (1)

TOAN HOC
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Goi K, J theo thr tw 13 trung diém ctia BC,
DE. Dyng céc hinh binh hanh KBEQ, KCDP.
Ta thy céc tr gidc KCQE, BKDP, EODP déu
14 cac hinh binh hanh. Do d6 M, N, J theo thu
tu 1a trung diém cac doan thang KP, KQ, PQ.
Tu (1) ta c6 KP = CD = BE = KQ, suy ra tam
gidc KPQ cén tai K, dan dén KJ L PQ.

Ma MN la dudng trung binh cia AKPQ, nén
KJ 1 MN )
Lai c6 KQ // AB, KP /| AC va KJ, Al theo thu
tur 12 phan giac céc géc OKP va BAC, nén
KJ Il Al (3)
Tu (2) va (3) suy ra A L MN (dpcm). O

» Nhén xét. Diém méu chét trong 101 gidi bai toan 1a
viéc chi ra BE = CD. Céc ban sau day c6 10i gidi ding:

Thai Binh: Trdn Quang Minh, 9A4, THCS Nguyén
Pac Canh, Thai Thuy; Thanh Hoa: Ddng Quang
Anh, 7A, THCS Nguyén Chich, Pong Son; Nghé An:
Nguyén Hong Quéc Khdnh, 9C, THCS Dang Thai
Mai, TP. Vinh; Quang Nam: Lé Phudc Dinh, 9/1,
THCS Kim Ddng, TP. Hoi An; Kon Tum: Lé Viét
Luu Thanh, 8A, THPT chuyén Nguyén T4t Thanh;
Ba Ria — Viing Tau: Pham Thi Phuong Thuy, 9°,
THCS Nguyén Thai Binh, TP. Viing Tau.

HO QUANG VINH
Bai T9/THPT. Tim tdt ca cdc tdp con khdc
rong A, B cuia tdp cdc s6 nguyén dwuong 7.

sao cho cdc diéu kién sau dwoc thoa man.

B drB= @i dB=Z"

ii) V&i moi phan tira € A; b € B ta co
at+tbeAva2a+beB.

(Do so suat, diu kién i) bi in thiéu 4 U B=Z".

Toa soan thanh that xin 18i ban doc).

Loi gidgi. Tir gia thiét ta suy ra trong A khong

c¢6 phan tir a ma 2a € A.

TOANHOC |
* CTudifre SO 448 (10-2019)

Ki hiéu ¢ 1a phdn tir nh6 nhét cua tip hop B.
Tu nhan xét trén ta c6 ¢ € {1, 2}. Ta s€
chung minh ¢ = 2.
Phan chimg ¢ = 1, khi d6 Va € 4
=a+tled=a+2=(@+1)+1eA,..Do
dba+ned Vn=0,1,2,. miu thuln voi
2a+1=a+(a+1)eB.
Nhuviyc=2=1€4
=3=1+2e€eAd=5=3+2¢€4,...
Ciing nhu vay
4=21+2eB,6=21+4€B,...

= tt ca c4c sb nguyén duong chin e B.
Tht lai thdy hai tap hop 4 = {1, 3, 5,...},
B={2,4,6,..} thoa man cac diéu kién cua
bai toan.(J
» Nhin xét. Trong s6 cac ban hoc sinh gui 101 giai
t61 Toa soan c6 hai ban c6 101 giai dling:
Yén Bai: Va Hong Qudn, 10T, THPT chuyén
Nguyén Tat Thanh; Hung Yén: Tran Bd Trung,
11Ty, THPT chuyén Hung Yén.

NGUYEN MINH PUC
Bai T10/THPT. Cho tam gidac ABC khong

A co O, H lan luot la

tam dwong tron

can ai
ngoai tiep, tryc tam cua tam giac. Duong
thing qua A vuéng goc voi OH cat BC tai K

Chitng minh rang H va tam duong tron Euler
cua cdac tam giac ABC, ABK, ACK ciing thuoc
mot dwong tron

Loi gidi (Theo ban Nguyén Quang Huy, THPT
chuyén PHKHTN, PHQG Ha Ngi).

Goi E, Ej, E. theo tht tu 1a tdm dudng tron
Euler ctia cac tam gidc ABK, ACK; X, Y, Z theo
thtr tu 13 trung diém ctia 4B, AC, AK; D 1a giao
diém ctia AH va BC (hinh v&).

Puong nhién E, Ej, E. theo thir tu 1a tdm cua
cac duong tron (XYD), (XZD), (YZD) (1).
Do d6 EE}, EE,. theo thir ty vudng goc véi XD,
D 2.
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PROBLEMS ...
(Tiép theo trang 17)
Problem T8/448. Suppose that the polynomial
f(x)=x +ax® +bx+c

has three non-negative real solutions. Find the
maximal real number o such that

f(x)za(x-a) ,¥x20.
TOWARDS MATHEMATICAL
OLYMPIAD
Problem T9/448. Let [x] be the greatest
integer not exceeding x and let {x} = x—[x].

120

numbers which are greater than 5.

P12 4 42016
Find {=——* : where p, g are primes

Problem T10/448. Let x, y, z be positive real
numbers  satisfying by g Dl
Find the minimum value of the expression

Vay (HE,HD)=(AZ,XZ)(mod )
(VMHE 1 AK = AZ;HD 1 BC /| XZ)
=(XZ,DZ)(mod )

(vi Ava D déi xing v6i nhau qua X)

=~ (B,X.E,D)(mod ) ((1)

= (E,E,E,D)(mod ) (Vi(2); E, X =E, D)

Problem T11/448. Given a sequence (a,)
whose terms are greater than 1 and satisfy
o In(ng,) 1 :

n 2014

n—»+00
Let bnz\ﬁ+1/a2+...+\/c; (neN").

Prove that lim b, is a finite number.
n—>+00

Problem T12/448. Given a triangle ABC and
O is any point inside the triangle. Let P, O, and
R respectively be the projections of O on BC,
CA, and AB respectively. Let 41, Bi and C; be
arbitrary points other than 4, B, C on the lines
BC, CA, and AB respectively. Let 4, B, and
C, are the reflections of 4, By, and C, through
the points P, 0, and R.

Let Z, = (A4B,C)) N(BC4) N (CA4B,);
Z, =(A4B,Cy) N (BCy4y) N (CA,B,) .
Prove that O is equidistant from Z; and Z,.
Translated by NGUYEN PHU HOANG LAN

College of Science - Vietnam National
University, Hanoi.

Do d6 H, E, D, E}, cuing thudc mot duong tron.
Tuong tu H, E, D, E. cung thudc mot duong
tron. Vay H, E, Ep, E. cing thuc mot duong
tron.(J

» Nhén xét. Day 12 bai toan hay nhung khéng qua
kho, tuy nhién chi c6 8 ban tham gia giai. Trir ban
Huy, 7 ban con lai hodc khong biét st dung géc dinh
huéng hoic sir dung goc dinh huéng chua thanh thao
nén 1o giadi déu qué dai va phu thudc hinh v&. Xin néu
tén ca 7 ban: Cin Tho: Lwong Khang An, THPT
chuyén Ly Ty Trong; Thanh Hoa: Nguyé~n Tién Pat,
11T, THPT chuyén Lam Son; Nam Dinh: Vii Tudn
Anh, 12T, THPT chuyén Lé Hong Phong; Nghé An:
HO Xudn Himg, 10T1, THPT D6 Luong I, Trdn
Quang Huy, 10A1, THPT chuyén, PH Vinh; Ha
Tinh: Nguyén Vin Thé, 10Ty T van Hdu Manh
Cuong, 12T, THPT chuyén Ha Tinh.

NGUYEN MINH HA

, TOAN HOC __
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{ \ 7
; I iép tuc cau chuyén

vé cac gia thuyét
trong 1i thuyét s6 ma
chua ¢6 101 giai (xem bai
“Gia thuyét s6 nguyén
t6 sinh doéi va Yitang

Zhang” TH&TT sb 443,
thang 5/2014) trong bai

nay chung to1 mudn ké voi cac ban cau chuyén
vé Gia thuyét Goldback, mot gia thuyét cuc ki
ndi tiéng trong 1i thuyét sd.

I. GIA THUYET GOLDBACK

Goldback (1690-
1764) 12 mot luat su
nguoi Duec. Ong rat
yéu thich toan hoc va
thuong lam toan
trong nhimg lic rdi
rai dé giai tri. Ngay 7
- 6 — 1742, trong
mot birc thu gui cho
Euler, nha toan hoc
vi dai nhét luc do,
Goldback da néu gia

Nha Todn hoc Purc
Christian Goldback

thuyét sau day:
“Moi s6 chan lém hon 2 déu biéu dién dwoc
thanh tong ciia hai s6 nguyén 16"
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Buke thur ciia Goldback giri Euler ngay 7-6-1742
Trong thu tra 10 ngdy 30-6-1742, Euler viét:

TOAN HOC

& tl:e S6 448 (10-2014)

Cdu chuyén ve

Gid thuyet Goldback

DANG HUNG THANG
(GV DHKHTN, BPHQG Ha Noi)

“Téi tin rang gid z‘huyér nay hoan toan ding
nhung téi van chua thé chirng minh duwoc”.
Ta c6 thé kiém tra
bang tay Gia thuyét
Goldback véi nhitng

s0 nho. Chang han:
4=2+2;6=3+38
=350 =357
1P=5+7.14-7 1]
16=5+11
18=7+11
20=7+13

48 =19 +29;100=3 +97.

Gibng nhu dinh Ii 16n Fermat hay Gia thuyét
6 nguyén 16 sinh doi, gia thuyét Goldback dugc
phét biéu cuc ki don gian, rAt d& hiéu nhung lai
vo cung khé chirng minh. Nam 1900 tai Dai hoi
Toan hoc Quéc t& & Paris, gia thuyét Goldback
d3 duoc nha toan hoc vi dai Hilbert dua vao
danh séch 23 bai toan kho nhat chua c6 101 giai
ma thé ki 19 thach thirc thé ki 21. P4 c6 kha
nhiéu nha toan hoc 16n da quan tdm va cb gang

Nha Toan hoc Thuy ST
Leonhard Euler

tAn cong gia thuyét ndy nhung cho dén nay
(nam 2014) vin chua ai ching minh hay bac
bd dugc gia thuyét nay mac du co dat duoc
nhiing bude tién nhat dinh. Sau day 1a mot s
két qua dang chu y nhét, ciing cd niém tin cho
gia thuyét Goldback:

1) Véi su trg giup cla cac siéu may tinh,
T.Oliveira e Silva da viét mot chuong trinh
cho siéu may tinh kiém tra. Méy tinh da xac
nhan ring gid thuyét Goldback ding cho moi
s6 chin bé hon 4.10°.
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2) bé danh gla mirc do “day dic” cua tap hop

v6 han céc sd nguyén duong nguoi ta dua ra

khai niém mat do cia mot tap cac s6 nguyén

duong. Cho tap A cac s6 nguyén duong.

Ki hiéu 4, tap cac phan tir ciia 4 khong vuot

qua n va |4, 1a s6 phan tir cua 4. Néu ti s6
A o [T 2 % A, <

14, | c6 gi6i han khi n tién ra vo cung thi
n

gi6i han do duoc goi la mat do cua A va ky
Ligl 0 gl

hiéu la d(4): d(4) = hml—nll.

Néu giéi han d6 khong tdn tai ta noi tap 4

khong c6 mat do.

Khi chon ngiu nhién mot s6 trong tap

{1,2, ..., n} thixac suat dé s duoc chon

|4,

thudc 4 1a —— | _ Thanh thtr d(4) c6 thé xem

nhu x4c suat chon dugc mot s6 thuoc A4 khi ta
chon ngau nhién mot s6 nguyén duong.
Mot s6 tinh chat va vi du vé mat do:
« 0<d(A) <.
« Néu A c6 mat do thi 4, phan bu ciia 4 trong
tap s6 nguyén duong, ciing c6 mat do va
d(49) =1 - d(4).
« T4p c4c sb chinh phuong c6 mat do bang 0.
. Tap céc s6 dang ak + b véi a, b la cac 50
nguyén duong cho trude c6 mat do 1a L

a
Noi riéng, tap cac sé chin (tap cac s6 dang 2k)
va tap céc s6 1& (tap cac sb6 dang 2k + 1) c6
mat d6 bang nhau va bing %
. Tap cac s6 khong c6 udc chinh phuong co

matdola 2.
=

« T4p cac s6 nguyén t6 c6 mat do bang 0.
« Khong phai tap sO nguyen nao cung c6 mat do

Chang han tap cac so c6 mot sb 1é cac chix 50
trong biéu dién co $6 2 14 tap khong c6 mat do.

Nim 1975, hai nha todn hoc H. Montgomery va
R.C. Vaughan chitng minh dugc dinh li sau:

“Tén tai cdc hing sé dwong ¢, C va‘ s0 nguyén
dwong ny sao cho v&i moi n> ny s cdc s6 chan
bé hon n ma khong biéu dién duwoc thanh tong
cia hai s6 nguyén 16 s€ khong viegt qud Cn' =€
Tir do suy ra tdp cdc s6 chdn ma khong biéu
dién dwoc thanh tong ciia hai s nguyén 10

co mdt do bang 0.

Tir két qua trén ta suy ra két qua do hai nha
toan hoc Chudakov va Van der Corput tim
dugc trudc do:

Ki hiéu p(n) la xdc sudt dé khi chon ngau
nhién mot s6 chan A/wng vuot qud n ta duoc
mot s6 viét dwoc thanh t6ng ctia hai 6 nguyén
16. Khi dé ta cé limp(n) = 1.

Diéu d6 c6 nghla la

“Néu chon noau nhién mét s6 chén thi “hau
chéc chdn”sé chén do sé biéu dién dwoc thanh
ro’ﬁg ctia hai s6 nguyen 16"
3) Nam 1930, nha toan hoc L.Schnirelmann
d4 chung minh rang:
“Moi 6 chén 1om hon 2 déu duwoc biéu dién thanh
tong ctia khong qua 800000 $6 nguyén 10"
Nhiéu nha todn hoc da cd gang céi tién hon nita
két qua trén. Két qua tét nhat theo huéng nay
cho dén nay thudc vé nha toan hoc Olivier
Ramaré cong bd nam 1995 véi dinh 1i sau:
“Mdi s6 chén 16m hon 2 déu diroc biéu dién duwoc
thanh tong cuia khéng qua scu s6 nguyén t6”.

I1. GIA THUYET GOLDBACK YEU

Néu mdi sb chin 16n hon 2 biéu dién dugc
thanh tong cla hai s6 nguyén t6 thi mdi s6 1
16n hon 5 s& biéu didn dugc thanh tong cua ba
sé nguyén t6. That vy gia sir n la s6 1¢ 16n
hon 5. Khi d6 n —3 12 s6 chin 16n hon 2. Do
d6n -3 =p+qvbip, qlahai s6 nguyén to.
Vayn=3+p+gq.

Nhu vay néu gia thuyét Goldback dung thi gia
thuyét “Moi s6 1é lon hon 5 déu biéu dién dwoc
thanh tong ciia ba s6 nguyén 16" ciing dung.

) TOAN HOC
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Gia thuyét nay duoc goi la gia thu et Goldback
yéu. Thay vi tin cong truc dién gid thuyét
Goldback, nhiéu nha toan hoc tim cach cong
phé gia thuyét Goldback yéu. Néu gia thuyét
Goldback yéu bi bac bo thi gid thuyét Goldback
ciing bi bac bo. Nhung néu gid thuyét Goldback
yéu dung thi d6 mai chi 1a mot bang chimg rat
thuyét phuc dé tin ring gia thuyét Goldback
dung ma thoi.
Nam 1937, nha toan hoc Vinogradov da dat duoc
mot két qué dot pha khi giai quyét gid thuyét
Goldback yéu. Ong chimg minh dugc rang;
“Ton tai so ;/< uyén duong C sao cho 1 moi s6 1é
I6n hon C déu viét doc //'m.m.i z.fi,iz{q ciia ba sé

nguyén to".

Tuy nhién Vinogradov chi chimg minh su ton
tai cia hing s6 C ma kh()ng chi ra d¢ 16n cua
né. Goi K 1a tép hop cac s6 nguyén duong C

cO tinh chat “moi so lé lon hon C déu viet

dwoc thanh tong cua 3 so nguyén to

Két qua ctia Vinogradov da xdc nhan 1a K # @ 1,4
gid thuyét Golback yéunoi rang “min K =5,

Néu chi ra dugce cu thé mot s6 C e K thi chi can
kiém tra bang may tinh gia thuyét Goldback
yéu cho moi s6 1é bé hon hay bang C 1a du.
Nam 1956, mot hoc trd cua Vinogradov 1a
K. Borozdin chi ra 3'#*%% ¢ K. S§ nay c6
6846169 chir sé thap phan. N6 qua 16n nén
khong thé kiém tra dugc gid thuyét Goldback
yéu cho tit ca cac sb 1é bé hon et

Nim 1989, hai nha toan hoc Chen va Wang
da ha tha‘ip dugce can trén ctia min K béng cach
chira 10¥°° e K.

Nim 2002, hai nha toan hoc Liu Ming-Chit va
Wang Tian-Ze da ha thdp hon nita can trén

1346
0

ciia min K, chira 2.1 e K. Tuy nhién sb

2.10"* vin con qua lén dé siéu may tinh

TOAN HOC
* Cludilre S8 448 (10-2019)

kiém tra duoc gid thuyét Goldback yéu cho
tAt ca cac s6 16 bé hon 2.10"%.

Chu ¥ rang tir két qua ctia Olivier Ramaré vé
gid thuyét Goldback ta suy ra:

Voi so lé lon hon 5 déu biéu dién dwoc thanh

fong cua knong qua bay So nguyen 1o.

Nam 2012, thin dong toan hoc Terence Tao
(giai thuong Fields nam 2006) da chimg minh
duogc két qua manh hon sau day:

b o] AR S LIt SRTRER e DML T o
Moi so le lon hon 5 déu biéu dién duoc thanh

tone cua khong qua nam so nguyén (o.

Cubi cing vao nim 2013, mot tin vui dén véi
céc nha toan hoc, gid thuyét Goldback yéu:

“Moi 5o [é lon hon 5 déu bieu dién dwoc thanh
tong cuia ba s6 nguyén to” da dugce chimg minh

la ding.

T4c gia cua nd 1a nha toan hoc ngudi Peru
Harald Andrés Helfgott . Ong sinh nam 1977,
nhén hoc vi Tién si Toan tai Pai hoc Princeton
(M§$) ndm 2003 va hién dang 13 gido su tai
Pai hoc Ecole Normale Supérieure, Paris (Phép).

Mot diéu trung hop 1i thi 1a ciing vao nim
2013 dang ghi nhé 4y, nha toan hoc Yitang
Zhang (sinh nam 1955), gido su cua Truong
Pai hoc New Hampshire (My) thong bao da
ching minh dwoc mot két qua thu vi lién
quan toi gia thuyét sb nguyén t6 sinh doi. Gia
thuyét s6 nguyén t6 sinh déi noi rang:

C6 vo 56 cap.so nguyén to (p, q) (p < q) thoa

man q — p
Y. Zhang d3 chung minh rang;

Ton tai so nguyén duong k < 70000000 sao
cho ¢6 vé'so cdp so nguyén to (p, q) 0 do p va
g la hai s6 nguyén to dung canh nhau va

&

q—p=k

https://tieulun.hopto.org
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GIAI TOAN DAC sn;-:‘r

&

Ki NIEM 50 NAM TAP CHi TOAN HOC VA TUOI TRE

LTS. Cudc thi giai toan dac biét ki niém 50 nidm
Tap chi Toan hoc va Tubi tré dugc bat dau tir s6
440 (thang 2/2014) dén sb 444 (thang 6/2014).
Cuodc thi nay dugc nh1eu ban & khip ca nude tham
gia. Pac biét c6 mot s6 ban & bac THCS da giri 1o
giai hay, doc d4o voi nhitng phuong phap méi cho
nhiéu bai todn & bac THPT. Sau day la danh sach
cac ban doat giai cudc thi.

Giai Xuat sac (1 giai)

Lé Phuoc Binh, 9/1, THCS Kim Bdng, Hoi An,
Quang Nam.

Giai Nhat (3 giai)

1) Pang Quang Anh, 7A, THCS Nguyén Chich,
Doéng Son, Thanh Hoa.

2) Lé Quang Ding, 9D, THCS Nhir B4 S¥, Hoang
Ho4, Thanh Hoa.

3) Nguyén Van Thé, 10 Toan 1, THPT chuyén Ha
Tinh, Ha Tinh.

Giai Nhi (7 giai)

1) Phan Trdn Hudéng, 8D, THCS Quach Xuan Ky,
Hoan Lao, B6 Trach, Quang Binh.

2) Nguyén Héng Quéc Khénh, 9C, THCS Bang Thai
Mai, TP. Vinh, Nghé An.

3) Lé Véan Truong Nhét, 10 Toan 1, THPT chuyén
Ha Tinh, Ha Tinh.

4) Db Nguyén Vinh Huy, 10T, PTNK — BHQG TP.
H6 Chi Minh.

& Y.Zhang giri cong trinh ctia minh t61 Tap
chi Annals of Mathematics, mot Tap chi danh
tiéng hang déu vé& Toan hoc. Phin bién cia
Tap chi da kiém tra c4n than va két luan rang
tic gia da thanh cong trong viéc ching minh
duge mot két qué rAt 1y tha va rat 1on trong ly
thuyet so du rang con xa méi dén duogc gia
thuyét s6 nguyén t6 sinh déi. Bai bao da dugce
dang & tap 179, xuat ban thang 3 nim 2014.
Véi thanh tyu ndy Zhang di dugec moi bao
cao tai phién hop toan thé ctia DPai hoi Toan
hoc Thé giéi ndm 2014 & Seul (Han Quéc),
duoc nhan giai thuéng Rolf Schock (tri gia
93.000 USD) va giai thuong Ostrowski (tri
gia 85.000 USD).

5) Nguyén Tién Pat, 11T, THPT chuyén Lam Son,
Thanh Hoa.

6) Luong Thé Son, 11T, THPT chuyén Tran Phu,
Hai Phong.

7) Vi Tuén Anh, 12 Toén 2, THPT chuyén Lé Hong
Phong, Nam Binh.

Giai Ba (10 giai)

1) Nguyén Bdo Tran, 7TA, THCS Tay Vinh, Tay
Son, Binh Dinh.

2) Leé Viét Liu Thanh, 8A, THPT chuyén Nguyén
Tat Thanh, KonTum.

3) Tran Thj Tuong Vy, 8B, THCS Hoang Xuan Han,
B Tho, Ha Tinh.

4) Nguyén Lé Giang, 9B, THCS Hoang Xuan Han,
Pirc Tho, Ha Tinh.

5) Truong Minh Nhat Quang, 10T, THPT chuyén
Lé Quy Boén, Binh Dinh.

6) Vi Héng Quan, 10T, THPT chuyén Nguyén Tat
Thanh, Yén Bai.

7) H6 Xuén Hung, 10T,, THPT D6 Lwong |, Nghé An.
8) Nguyén Héng Péang, 10 Toan 1, THPT chuyén
Lé Hong Phong, Nam Binh.

9) Nguyén Minh Ngoc, 10 Toan, THPT chuyén
Quang Binh, Quang Binh.

10) Trdn Hau Manh Cuong, 11 Toan 1, THPT
chuyen Ha Tinh, Ha Tinh.

1. LOI KET

Chung ta chwra biét 1am thé nao hodc khi nao
gid thuyét Goldback s& dugc giai quyét. C6
thé 5 nam, 10 nam, 20 nim ma cling c6 thé
hang trdam nam hodc lau hon nita. Gia thuyét
Goldback hién van dang diing simg sitng nhu
dinh ntii Everest thach thirc tri tu¢ con nguoi.
Chinh phuc dinh Everest 1a mét viéc cuc ky
khé khin, ci gid phai tra 1a cuc ky dit, tham
chi c6 thé bang chinh mang sdng ctia minh.
Tuy nhlen cac nha leo nli Van ctr tién len tiép
tuc cam thém nhitng cot mbc méi véi niém tin
va hy vong ring mot khi d3 1én t6i dinh,quang
canh mo ra sé that tuyét voi va tén tudi cua
ngudi chinh phuc s€ dugc luu danh mai mai.

TOAN HOC
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BAN CO VAN KHOA HOC

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

CHIU TRACH NHIEM XUAT BAN

Chi: tich Hoi dong Thanh vién
NXB Gido duc Vxét Nam

NGUT.NGO TRAN AI
Téng Gidm déc kiém Téng bién tap
NXB Gido duc Viét Nam
GS.TS. VO VAN HUNG

HOI PONG BIEN TAP

Téng bién tap : TS. TRAN HUU NAM

7S. TRAN DINH CHAU ThS. NGUYEN ANH DUNG, TS.
MINH HA, TS. NGUYEN VIET HAI PGS. TS. LE QUOC

GS. TSKH. NGUYEN VAN MAU, Ong NGUYEN KHAC MINH,
PGS. TS. TA DUY PHUONG, ThS. NGUYEN THE THACH, GS.

Thu ki Toa soan : ThS. HO QUANG VINH
TRAN NAM DUNG, TS. NGUYEN MINH DUC 5, NGUYEN

HAN, ThS. PHAM VAN HUNG, PGS. TS. VU THANH KHIET

TS. PHAM THI BACH NGOC, PGS. TS. NGUYEN DANG PHAT,
TSKH. DANG HUNG THANG, PGS. TS. PHAN DOAN THOAI,

ThS. VU KIM THUY, PGS.TS. vU DUCGNG THUY, GS. TSKH. NGO VIET TRUNG.

TRONG SO NAY

o Danh cho Trung hoc Ca s&
For Lower Secondary School
Nguyén Anh Tuyén — Méi lién hé gitta cac
yéu t6 ctia hai tam giac “l6ng nhau”.

Huéng din giai Dé thi tuyén sinh vao 16p

10 THPT chuyén Lam Son, Thanh Hoa,
nam hoc 2014-2015.

Héi Mai — L& ki niém 40 nam Viét Nam
tham du Olympic Toan hoc Quéc t& (IMO)
(1974-2014).

D& thi tuyén sinh vao 16p 10 chuyén Toan
truong THPT chuyén Ha Tinh ndm hoc
2014-2015.

Chuén bi thi vao dai hoc

University Entrance Preparation

Théi Véan Tai - Hé phuong trinh déc trung
ctia mot dang bat déng thic va tng dung.

@ i st trude ki thi - Déso1.

@ Ban doc tim toi
Reader’s Contributions
Phung Péc Vi Anh, Nguyén Quynh Anh —
B3 dé Sawayama va nhiing bai toan lién
quan.
Pé ra ki nay
Problems in This Issue
T1/448, ..., T12/448, L.1/448, 1.2/448.
Giai bai ki trudc
Solutions to Previous Problems
Giai cac bai ctia S6 444.
Ban cé biét
Did you know

Dédng Hung Thdng — Cau chuyén vé gia
thuyét Goldback.

K&t qua cudc thi giai todn dic biét ki niém

O
O
(2¢
31

50 nam tap chi Toan hoc va Tudi tré.

Anh Bia 1. GS.TSKH Tran Vian Nhung, Téng
Thu ki Hoi déng chiic danh Gido su Nha
nude doc bao cdo tong két 40 nam Viét
Nam tham gia IMO.

7 thudt: QUOC HIEP, THANH LONG
ét ke, ¢ hé ban. KHANHLINH
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E a trrong la tinh cam cua
6 cong nhan vien NXBGD tai Ha Noi doi
cac thay co gido, cac em hoc sinh nhan dip
oc moi 2014 — 2015, ‘ .

—— - &

Thuong vu Dang ly, Phé TGD NXBGD Viét Nam kiém GD NXBGD tai Ha Noi 6ng Hoang Lé Béch dén cht

Ong Nguyén Vén Ting PTBT NXBGDVN ciing lanh dao NXBGD tai
Ha Noi tham du I& Khai gidng ndm hoc méi 2014 — 2015 cla truéng  gidng nam hoc méi 2014 — 2015 c
THCS Ngb Si Lién, S6 27-29 Ham Long, Hang Bai, Hoan Kiém S6 1 Tran Huy Liéu, Giang Vo, Ba Din
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\giao Nguyen Phuong
éu ruong nha truong

n con dwong Béng Ba — TP Hué, co mot
ong khang trang, xinh dep — D6 1a
HCS Nguyén Chi Diéu than yéu cla

C. Nguyen Chl Doeu dwoc thanh Iap

én cla chinh quyén Cach

Trwong la 94
3 nguoi, giao
: 70 ngwoi, Thac

guyén Chi Diéu. Ngéi trwong
thu’ hai cua cac em hoc smh Canh
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Hoi dong Giao duc nha truong

vui, tro chuyén, tiéng tréng treong dwa cac em
vao nhitng gi¢’ hoc day i thu. Dwéi mai trwong,
cac em duoc cac thdy co day bao truyén thu
nhi¢ng kién thirc, nhitng ki ndng séng dé tirng
ngay...trng ngay... khon lon.

Mé&i nam hoc qua di, thay trd Truong THCS
Nguyén Chi Diéu lai bwéc vao mot mua gieo
hat m&i. K& tuc xirng dang va phat huy truyén
thdng tbt dep cla trong trung hoc khang chién
ndm xwa, Trwdng THCS Nguyén Chi Didu da
dat dwoc nhitng thanh tich rat dang tw hao:
Nhiéu nam lién treeng duoc cong nhan la tap
thé Lao dong Xuat séc, Lién doi Thiéu nién Tién
phong cula truwong lién tuc duoc cong nhan la
Lién doi manh cép Trung wong. Cac hoat dong
doan thé khac cua trwdng dwoc danh gia la mot
trong nhitng don vi cé phong trao va thanh tich
Xuét séc. Truong da ¢ nhidu hoc sinh gidi dat
hoc sinh giéi cap Thanh phé, cép Tinh va cép
Quéc gia.

- Nam hoc 2005 — 2008, treong dwoc Nha nwéc
tédng thwdng Huan chwong Lao déng hang Ba.

- Nam hoc 2007-2008, trwdng dwoc tdng Co thi
dua Xuét sac ctia UBND Tinh.

PHONG 6/40 DUC A DAO T&G

Giay phép XB s6 510/GP-BTTTT c4p ngay 13.4.2010
In tai Xi nghiép Ban do 1 - BQP
In xong va nop lwu chiéu thang 9 nam 2014

- Nam hoc 2008-2009, truong dwoc ting Bang
khen ctia UBND Tinh.

- Nam hoc 2009-2010, trwéng dwoc tang Bang
khen cta Tha twéng Chinh pha. .
- Nam hoc 2010-2011, trwong dwoc tang Co
thi dua Xuét sac ciia UBND Tinh va duoc ting
thwéng Huan chuong Lao déng hang Nhi.

- Nam hoc 2011-2012, truéng dugc tdng Bang
khen ctia Bé Gido duc va Dao tao.

- Na&m hoc 2012-2013: trwong dwoc cong nhan
Tap thé Lao dong Xuét séc,duwoc nhan Bing
khen ctia UBND Tinh Thira Thién - Hué.

Chét lwong gido duc toan dién, ti 1é hoc sinh kha
gidi vrot mat béng chung ciia thanh phé Pa
biét s6 lwong cac em hoc sinh I6p 9 mbi nal
thi dau vao trwong THPT chuyén Québc Hoc dat
s6 lwgng cao.

Vao nam hoc méi, thdy tro trwong THCS
Nguyén Chi Diéu chung t6i cling givi vao séc thu
trong tréo, gtri vao tleng tréng truong ron 18, 1
hira quyét tam day tét, hoc tot; nang cao
lwong gido duc toan dién, phan dau d
ngay cang lon manh, gat hai duoc nhieu than
cong hon nira trong sw ngh|ep trong ngu

TRUONG THES xewfmf o

Gia: 10.000 déng
Mw¢&i nghin dong
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