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L T€u 6y ba di6m b6t ki tr6n ba cpnh cria

I\ rngt tam gi6c vi n5i chring vdi nhau,

ta tlugc tam gtdc m6i c6 cdc dinh nim tr6n

c6c canh cita tam giric ban ddu, tam goi hai

tam gi6c tr6n ld ling nhau. VtOi ti6n hQ gita
c6c y6u ti5 cria hai tam gir[c ndy sE ld v5n tl6

duqc dA cap toi trong bdi vitit niy th6ng qua

c6c bii to6n.

O Bdi to:in 1. Gia sr cac' did:m M, N, P theo

tht? ttr thuoc cac canh BC, CA, AB cila tam

gidc ABC sao cho S,nar, = Snr, = S.r, = 1.

Chtrng minh riing Srr, < 1.

Ldi gidi (h.r)

E[t:
MB NC

^- BCtt- g6t
PA,=-ABI J =Jaac. B

Ta c6:

1 = Srr, = S -Sor, - Srr, - Srr"

= S -Sz(1-y) -Sx(l- z)-Sy(l- x)

=S(l-x-y -z+xy+yz+zx)
= S((1 - xXl - y)(1- z) + xyz)

> 2S.J(1 - x)(l - y)(l - z)xyz

(sri dpng BDT Cauchy cho hai s6)

_" E---''! s '

Suy ra S>4SAN. <> 3+Srr" 24Srr" =Sor" 
(1.

DSng thric xity rakhi vd chi khi M, N, P theo

thri t.u ld kung di6m cira BC, CA,AB.

K
Hinh 2

Hinh 1

'I'lEt \(; ll(x'('(, s{b

A'AArn'd

mOr HEN nE c[]n cfic YEU t0
?ra'

GUA HAI TAM GIAC 
,[llNG 

NHAU"
NCUYflN ANH TUYdN

(5v K56,Vi6n CNIT&TTPHFK Ha NAi)

O Bni lrrlin2. (IMo 1966) Gsi K, L, M lin lu'ot

lit cac di€m tiry ! tr€n cdc canh BC, CA, AB

cua tam giac ABC. Chtimg minh riing trong cac

tam giac AML, BKM, CLK t6n tai it nhdt m6t
I

tam giac co di€n tich kh6ng lctn hrsn 
AS.r..

Ldi gidi
C{eht (h.2)

Gi6 sri diQn tich

cdctamgi6c

AML, BKM,

CZKttOu lon

rr*, 1s.^-.
4*t

Khid6 xdtMML,tac6: 4S*, >SABC

e 4AM.AL sinA > AB.AC.snA

e 4AM.AL> AB.AC

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

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

Di+t k=#,1=#,*=ffi.

BDTtrOthanh 3 rt*L*l-.mm
t k ^ I m

Tuongtrr 3> k+1+j,3>m+ O+1.

Suyra e>m+k+rc1*1*1* l-*4** f.lmk I m k I
M{t kh6c, theo BDT Cauchy ta c6:

1111mkm+k+l+:*=*-*-* . *=mklmkl
=(*. *).[-. +). [,. i). (*. +. +)
>2+2+2+3 =9, mdu thuin voi (*) nOn tti€u

gii sri tr6n li sai. Suy ra tlpcm.

Sz(1 - y).Sx(l - z).Sy(l - x)

SANP.SEPM.scMN

s
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Chch2
DAt SN,rL = 51 ,^167644 = 52,Ss6 = 53,S*" = S.

Gii sir diQn tich cdc tam gi6c AML, BKM, CLK

dcu lon t* js*. ,ht ++, 6f

Theo c6ngthuc S*. :)Ar.rinA. ta c6:

S, _z(b-y) S, _x(c-z) St _y(a-x)
S bc 'S ca'S ab

= 
t,l?[ - x(a _ x) 

.y(b _ y) 
.z(c _ z). 

Ta c6:
53 02 o' c-

(a -2x)2> 0 e a2 > 4x(a - x) * IITL <+

Tucrns * y(2.y) 
<1. . r(, ,r) <!.b2 -4' c2 -4'

^ s,s"s, 1
Suy ra -d-<7*1, mdu thuSn v6i (*) n6n

di6u gi6 sri tr6n ld sai. Suy ra tlpcm.
O Bni todn 3. Cho tctm giac ABC. Cac diAm

D, E, F theo lhu ttr thu1c cac r:anh BC, CA, AB

sao c'ha A|;DE !d tti'giac nQi tiip.
(' Fr:

Chirn,c tttinlt rittg: l:LL < !-

,-*rriuu, 

"'""'5' s'"u- - 4AD2'

Dod6 #=#*
Ding thric xiy ra khi

di6m criaBC.

C{ch2. (h.4)

Tr€nAB,AC
.A , -.4lay cac orem

11, K sao cho

AHDKlit
hinhbinh
hdnh. Vi B

LBHD cn A,BAC,

D

Hinh 4

LDKCcn LBAC rrcns=uo =221 .*s=29sro. BCz' SBAC BCz

do d6

Srr,*Sru, _BDz+DCz r(BD+DC)2 _l
srrc BCz 2BC2 2

-s*o* <1={*=1 (1)- s -)- s---4UBAC . VBAL

M[t kh6c AFDEId tu gi6c nQi ti6p vd DK ll AB

ndn 6iF =6rt :fiA vi' 6FE =60.
suy ra LDEF <t> LKDA - 

s'uo - EF'. 
(2)'/L - IKDA AD2

,q trtrZ ,

Tt (1) vd(2) suy ra #=i^F. Ddng thric

xiry rakhi vd chi khi D ld trung di6m BC.

O Bni lrlhn 4. Cho tant giac diu ABC. Ctic

di€m M, N, P theo tht? tqr thuoc cac canh BC,

C'A. AB lhoa mdn Snr, = Srr,, = S, ,u.
Chi'ng minh ring: LANP = A,BPM: LCMN.

Ldi gi,rti @5)Ein
BC: CA: AB: ai

BM: x, CN: y,

AP: z. Kh6ng

mAt tinh tong

qu6t, gii sit B

x>y>r.
xM
Hinh 5

Suyrax-y>0,y-z>0.
Tir gi6 thi6t Saw,: Scm,r

Suyra *r#;
vd chi khi D ld trung

A

Cich 1 (ft.3) K6o ddi

AD, ciltdulng trdn

ngopi titip MBC
tai di6m thri hai

hP. Khi d6AFDE
vdABPC d6u ld B
t& gi6c nQi tiiip n6n

^ ----
DEF=DAF=PCB

vd dFE =6iE =fEi.
P

t''linh 3

Suy ra A,DEF <n LPCB(g.g)= 
* 

:#

Mat khec {".u - PQ- nen 
Srro - EF2- .PDrYtqr Nrqw 

Sora - AD "u" s*a - BC2' AD '

Theo BDT Cauchy ta c6:

1_ 1 < 1

BCz- (BD+CD)z- 4BDDC'

Ma tu giSc ABPC nQi titip + BD.CD : AD.PD.

(1)

TORN HOC2 -cruag@
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^ sr*, _srrr ^ BP.BM _CM.CN
- fu. - T;. - BABC - :BCA

l^
(vi So, =)W.Y,.sinY)Z)

(a-z\x (a- x\v
a2 a2

a x(y-z)+a(x-y)=Q. (2)

Tri(1) vdQ) suyran:y:z> BM:CN:AP.
Do d6 LANP = LBMP: LCMN (dpcm).

O Bni toin 5. (Cuoc thi liin QLric'gia Kiirscha'k

niin 1952) Cho tam gioc ABC. Lay cac diOm

At, Bt,Ct ldn lu'c1t tren BC, CA, AB sao cho
BA _L'8, _AC, _, ( t \
EC =Ti= Ai =t 

[7<t 
<t 

)' 
Chtnt* rttinh

c:htt vi A.ABCt be hon k tin chu vi NABC.
eA,

Loi gidi (h.6)DAt ;c

ffi=ff=r'uo,
k'=l-k vir

o.n'.+.
B

-;. , -.4Lay cac Olem

42,82, C2

Ldi gidi (Bqn dec tU vd hinh).

Gii sir ngugc lpi, t6n tai S ld mQt phdn hopch

thdnh hai tfp con mdr kh6ng c6 tfp ndo chria

ba dinh cua mQt tam gi6c vu6ng. TO mdu t6t

cd cdc phAn tu cria hai tQp tluqc ph6n ra v6i
hai mdu d6, xanh tuong img. Gi6 sir m6i tam

^ -xglac vuong oeu co nar mau.

X6t ba di6m D, E, F theo thf fiJ thuQc c6c

canh BC, CA, AB sao cho

BDCEAF2
-=-:-=-BC CA AB 3.

O6 th6y cic tam gi6c DEC, EAF, FBD tucrng

img vu6ng tqi D, E, F.

Kh6ng mdt tinh t6ng qu6t, gi6 sir E vir F co

mdu clo. Khi d6 todn bQ canh AC, tru di6m E
c6 miu xanh. Suy ra D co mdu d6. Li lupn

tuong t.u ta cfing c6 cd ba di6m D, E, F c6

mdru xanh (mdu thu6n).

Tri ddy ta c6 k6t lu6n cira bdi to6n.

O Bdi toin 7. (uii 'f ct 364, ru&T t si 361, rhring

l0 ndm 2(\01 TrAn c'r.it' cemh AB. BC^ C',,1 <'trtt

tam giar: ABC tdt, c'ac dti:m M.l'{, P rheo thti'ltr
sao chct AM + BN * C'P = MB + NC + PA.

Cltftng ntinh rittg: S,,r,, S -Ol t,r, .

O Bni todn 8. \Boir ()/THCS. TI&TT s,; .rt5.

rhang 1 ndm 2009) Cdt: diim X, Y, Z theo lhtr ttr
thuQc BC, CA, AB cilo tam gidc ABC soo chct

BX =CY = AZ. Chi'ng minh ring tom gidc'

XYZ diu khi vd chi khi tum gicic' ABC ditt.

Mdi bpn clgc tham kh6o loi gi6i hai bii to6n

tr6n trong Tpp chi To6n hoc vd Tu6i tr6 SO

368 (th6ng 2ndm2008) vd 56 389 (th5ng 11

ndm 2009). CuOi bdi vi6t xin ddnh cho ban

t19c m6t bdi to6n nho.

O Bni to6n 9. Cho tam giac ABC. Cdc diem A',

B', C' theo th* tqr thudc t:ac c:anh BC, C,,1, AB.

Tim gid tri nhd nhit ctiu t6ng a'b'+ h'c'+ t'u'
trong dd a', l)', c' ld d0 ddi cac cqnh c:ia tam

giac: A'B'C'.

A1 A2

Hinh 6

lAn luqt thuQc c6c canh BC, CA, AB sao cho

AB2 ll AB, BtCz ll BC, CtA2 ll CA. Ta co

ABt < A$2 + Bfi2vit tuong tU vdi c6c c4nh

kh6c. Md MBzC cn LBAC n€n ABz - k'AB

vd CBz : k'CA. SuY ra BBz : ( - 2k)CA. Do

d6ABt<k'AB +(1 -2k)CA. Tucrngt.u:

BtCr< k',BC + (1*2k)AB;
CrAt < k'CA + (1 -zk)BC.

CQng theo tung vC ba BDT tr6n ta c6 clpcm:

ArBr+ BrCr+C1At <(l-k')(AB + BC +CA)

= k(AB + BC +CA).

O Bni tor{n 6. (lMO 1983) Cho tam giac diu
ABC. Gei S tir tetp hqp tfu ca cac didm t€n
c'ar.: canh AB, BC. CA (gim ca ba dilnh A, B,

L\ HAy xuc dlnh di€u nd1, ct| dilng kh6ng:
"tr/o'i moi lthan hoach S thiinh hai tqp con rd'i

nhatr thi ft nhm mQt trong hai tdp ha'p d6 s€

chi'a bct dinh ct)a m6t tam giac vuong".

TONN HOC
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etuoy ddn g"iioE'rru ruYiil slllH uno rOp l0 rHPr
cuuvEil IAIUI sOil, rHAl{H m[ uAu Hec zou4-2015

(D0 thi ddng ffAn TH&TT Sd 447, thdng 9 ndm 2014)

VONG 1r
Cflul.t)C= lo' Ja+4
2) a =g - qJi = (..6- 2)' - C =9 - 4Ji .

Ciu 2. l) m = 2 hQ clnghi-em duy nh6t 1t ; t;.
ft*-l\r+r=2 f x:m-l

2)Tac6{' ' r e{' lrruc*y:m+l ly=-*l +2m+1.
Vfly voi moj m, hQ c6 nghiQm duy nhit. Khi t16:

P:2x+ y:-*2 +4m-l=3-(m-2\2 <3.
C0u 3. 1) PT hoinh dQ giao di6m cua (d)

s =lnr.toG + EF\=!rr( !rr*1., )2 2 \2 2 )

voi (P):2x2 -mx+m-2:0 (*)
*yr(t +J5)Jr' + y2 + ,2(d) cfit(P) tai hai ttiSm phen br* nan b6n phai Do d6 S <

truc tung <> (*) c6 hai nghiQm duong ph6n biQt

L,:m2-8rz+16>0

P:*-2 >o
2

.t:3 > o
2

1

= I AH.BC
4

Do BC kh6ng d6i n6n Soopc lcrn nh6t e AH
lon nh6t hay Ald t1i6m chinh gita cung fr .

Cflu 5. YOi cilc s6 thpc ducrng x, y, z thl
(* - y)' + (y - z)2 + (z - i2 > O

e 3(x2 + y2 + r')> (* + y + z)2
r f't t 't

=' r+ !* z <.V3{x' + y" + z"

(r' * y' * r')(*y + yz + zx)

*yr(t*Ji)
(xy+yr*oyp*f**

Tac6 xy+yz+zx)31p)t*

"tF . y\,', lt{7 r',' = Ji.W
Tti (2) ve (3) ta du-o. c:

1

o2<m*4.

2) Vir5t PT tl6u duoi d?ng:
t_

(Jr* 2y) +3.r/x+ 2y -4= 0= x+2y =1.
Thay r + 2y = I vio PT thri hai ta duo. c:

{2*a6aJ1-, =2.
D{t a:1,12*+6, b = "tl= (6 > 0), ta rluo. c hQ

{ a+b =2l-ri , . .Timduo.c a:0;a=4;a=2.
la' +2b" =8

S',ry.u 6p nghigm cua hQ ld
5 : {(-3;2);(-3s;18); (t;0)} .

Cfru 4. (Bqn ilpc $velinl)
l_)fy gi6c ADHE c6 A: E: D = 90o, suy ra
DHE :90" . Ta co MEDc> MBC (g.g)

=AB.AD:ACAE.2)Tn GI tHD =GIllAB.
Tuong W FI ll AC = 6F =Qa = 90o .

3) Vi G{ ll AB vitlli trung dt€mAH npn G ld
tung tti0mBll Tuong t.u, Fh trung tli6m C1{.

suv ra DG:!na--m =!cu .'22
Tri gi6c DEFG ld hinh thang vu6ng n€n

TORN HOC4 , cfuOirta S* t **to

(1)

(2)

(3)

(ry+ yz + zx) x2+y2+12
.--- G\

3'l3xyz

Do ( ) n6n hr ( I ) suy *, 5 
=*ry(L+J1)=',*^6.Nl'Y' 9

Ding thric xiry rakhi vi chi khi x = y = z .

^ :+.6
V4y max,l=- khi x= !:2.

VONG 2

CAu r. r*]*-f -r?@+rt+b?-+2n+tt @+t)2 n2(n+t)2

_ln(n+t)+11, =(r*l_l'j,. ,o do ta
In(n+l) I \ n n+1)

^ 2013.2015
' 2014

Cdu 2. 1) DK: *2 - * > 0 . PT t15 cho tuong
duong voi
2x2 -2x-(**t1Jil-u -x-2:o (1)

https://tieulun.hopto.org



D{t t = Ji7 -x,11 > o) . PT (1) tr6 thdnh:

t2 -(x+l)t -x-2=0e t : -l (lopi), t: x * 2.

YOi t=x+2> x=3*JB lttrOumSn).

). . f@-zy)(*y+2y):-6
2) Dua hC vC dans i '' " l@Y+2Y)+(x-2Y)=-1
D(t a = x -2y; b = x! +2y . Ta c6 hQ:

lab=-6 la=-3 la:2I <+{ hodc{
la+b=-1 lb=2 [.b:-3

Tim dugc nghiQm (x;y) lit
(-s-Ji .t-,8 ). (-s *Ji r*Jrz)
[ 2 ' 4 )'l 2 ' 4 |
cau j. 1) vip ra so nlrvcl,a ro, hon j non
p ld s6 16, kh6ng chia h6t cho 3.
.p:2k+t (keZ,k >1) suyra

A: (p - t)(p + 1) : 4k(k+ l):.8 .

o p:3m +l (m eZ,m > 1) , suy ra A:.3 .

YQy A:.24.
2)PT ,'+y3 -3xy-3:0 (*)

e (x+y+1) (*-y)'+(y-l)2 +(x-l)2 -4

Ddt A=

-2
(* - y)' + (y -1)2 + (x - 1)2 thiA>0

+ Aldu6c ducrng crta4. Khi d6:
(x + y + t; A) . {t+;t);{z;z); (1; a)},

suy ra: (* - y)' + (y -l)2 + (x -1)' . {Z;+;A} .

NX: T6ng curaba,s6 chinh phuong ndy:
Blngz n6u ba s6 ld: 1 ,,1 ,O;Bdng 4 n6u ba
sO ld : 4 ,0 ,0; Blng 8 n6u ba s6 ld : 4 ,4 ,0;
Nhu vfy, trong truong hqp ndo cfing c6 mQt

[x-1=0 [x=1ll
sOUing 0, tuc ld: I y-l :0 e I y= 1

lrLr--v:o lr=y
Xdt chc khd n[ng:
a) x+y+1=4ox*y=3.

N6u r: 1 thiy :2 thodmdn (*)
NOuy : 1 thi x:2 thod mdn (*)
Kh6ng c6 kh6 ndngx: y.

b) x+ y+l=2o x*y=1
Nt5ux: 1 thiy:0, kh6ng thod min (*)
NCuy : 1 thi r : 0, kh6ng thoi m6n (*)
Kh6ng c6 khi ndngx: y-

c) x+ y+l=1<>x*y=0
Ntiux: I thi/: - 1 thoi mdn (*)
N€uY : t thi x: - | tho6 mdn (*)

N6u r : y thl x : y : O,kh6ng thoi mfln (*).
Edp s6: (2; r); (l;2); (1; -l); (-1; l).
C0u 4. (Bqn Ctgc tar vd hinh)
1) Gqi K li giao tli6m cria BO vor DF thi
NKF vu6ng taiK.

1^
Ti DFE =-DOE =45o > BIF =45"

2
z)l<lnAM: AB thl L49_M vudng cdntai A

= DBH = 45o .}l4iL DFH r 45o n6n tft gi6c
BDHF nQi ti6p. Suy ra 5 di6m B, D, O, H, F
cung thqfufuolggdn du&ng krnhBO.
Tir d6 BFO = BHO = 99o = OH L BM , mit
9{_L BI!= A, O, H thdng hdng
anylb ry;15' 

=J,i 
g{g AB HI rt}i ticp.

3) QPN = QDN = FEN, NQP = NDP = EFN

= LNE F ct> LNPQ = ry- : -ry- <I = p < EF.EF NF
D[ng thric xhy ra<> P = E; Q= ,F + DNLit
duong kinh cria (q - PQlonnhdtbdng EF.
CLch xdc dinh di6m M : K6 dudng kinh DN
cir- (O), AN cht,lC tar U th\ Pg lon nh6t.
Ciu 5. Gqi ai Q = l;2014 ; ai e {l;2;...;2pa})
ld chc s5 dugc vitit l€n b6ng. Khi ciic s6 chua
bi xoii, x6t
T = (\ - 2)(az - 2)(az - Z)...(azo, - 2) = T = 0.

Ddt Tk ld tich sau lAn biOn dOi th? k.

c6 ( ,* a -],a) -z = -)@ -z)(b -z).\ ,2 ) ?
LAn thri nhAt, x6a di hai sd a, b (ch5ng han ld

Lhai s6 arr* vd azou) thi tr6n bing cdn lpi
20t2 set a12ail,.ta2s,, ta dugc tich (khi chua

vi6t ttr6m; ld P = (a, - 2)(a, - 2)...(a2sr2 - 2) ;

sau d6 vi6t th6m vdo a + U -!aU thi tich sau

ll
TUOns tU: Z = --1, =0:7, = -:I" = 0:..." 2, ,. 2. ,

Sau khi bi6n d6i ldn thri fr thi tlugc tich thri
1kld:7,----7,.,-0.

^ 2^^l
Vpy khi drmg l4i, tr6n bing chi cdn lai sO 2.

PHAM NcQc QUANG (HeNQi) gi6i thiQu

lAn bi6n OOi tfrri ntrAt U: 2

r, = p.l( o*u-!rt\-zf' L\ 2) l

= -!p.b-z\(b-2\ = -!r =o22

tr*r,rr-rorn, t?31#EE 
5
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rHAil llu
tl:,:\t:,..

Tg'24-2frL4)
w8&p

OLYTPIG

F rnn ngiry 141912014, tai HQi trudng C2 DHBK

Ha Nai oa ti6n hdnh t6 ch&c L6 ki niQm40 ndm viet
Nam 

'tham 
dqr Olympic To6n hQc Ou6c tC ltlilO;'

Au6i t5 dugc t6 chr?c bdi B0 GD&DT, HOi ToSn hsc

V,Ct Nfm pn6i nEp v6i Chuong trinh trqng di6m

Qu6c oia Ph6t tri6n To5n hgc 2010 -2020.
Tham-dw nu6i tC c6 sr,r hiQn diQn c0a c5c vi lSnh

dao Ddng vdr Nhd nudc: GS Nguy1n Thien NhAn,

UV vi6n AO Cninn tri, Ch0 tich MTTQ ViQt Nam; GS

Dao Trgng Thi, Oy vi6n Trung uong Ddng, Ch[r

nhiQm Uy ban Vdn h6a Gi6o duc, TNTNND TW;

ThO Trubng B9 GD&DT Nguydn Vinh Hi6n; Th*
trudng B9 TT&TT Truon-g Minh Tudn, Ong Nguy1n

DdcVinh, Bi thu th0 Nh6t Trung uong Dodn TNCS

Ha Cni uinn; OS Hodng Tu1;, dqi di€n gia tlinh C6

Thrl tuong Phqm Vdn D6ng vit Bo Trudng Iq
Quang Bri'u; GS NgO 86o Chdu cing dai diQn lSnh

tlao c5c BO Ngdnh li6n quan, Trung ucrng Dodn

TNCS HO Chi Minh, HQi Thanh ni6n vd Sinh vi6n

ViQt Nam, Li6n hiQp c5c HOi KH&KT ViQt Nam, c6c

khbch moi dAc biet ld c6c chinh kh6ch, cdrc nhA

to6rn hgc l5o thdnh tld c6 rAt nhi6u c6ng lao vd

d6ng gop trong sqr nghiep hinh thdrnh vd ph6t tri5n

he th6ng ddo tao O6i OuOng nhAn tdi cho ddt nudc,
dai dien gi6o vi6n, hgc sinh cia c6c truong THPTa\ 'Elr stNH vAo LoP 10 CHUYEN ToANDE THI TUY

TRUoNG THPT CHUYEN HA riUH n[U Hoc 2014-m15
(Thdi gian llrm bii: 150 Phtfit)

C0u l. (1.5 die@ Ggi x1,x2 ld hai nghiQm

cta phuong trinh *'-*-1=0. Kh6ng giii
phuong trinh, h6y chimg minh P(xt) = P(x2)

v6i P(x) =3x;,1*r+% .

(riu 2, (2.5 di€m) _
a) Gini phuong ffinh J3 + J: + x : x .

l**Y: rR *3
b) Giai hQ phucrng trinh: i r-^ t;-

l'lx'+l +1lY'+7 =8
Cf,u 3. (2.5 diem)
a) Tim c6c s6 nguy6n x,y,z ldtdc 0 thoa mdn:

f**r-xy+z
1"* !2 ='2

b) Cho c6c sd a, b, 9> 0 th6a rfan a + b + c : l'
Tim gi6 tri nhdnh6t vi l6n nh6t ctra bi6u thric

chuv6n, c5c trudng THPT da tung c6 hQc sinh

tnam drr d6i tuy6n, cirng c6c thAy c6 gi5o d6 co

nhi6u d6ng g6p trong viQc tuy6n chgn, b6i du0ng
c6c clOi tuy6n va c5c ct/u,hqc sinh d5 tham gia dQi

tuy6n du thi IMO trong.su6t 40 ndm qua.

Nlm 1974, ViOt Nam lAn dAu ti6n cCr dodn tham dU

riini irr,ro'ran tht} 16 tai cHDC Dfc. K6 tir d6 d6n

nay ViQt Nam dd 38 l5n tham dU lMO. Trong su6t

40 ndm qua dodrn ViQt Nam thuong ndm trong

topten lili itrrtO. Cac em hQc sinh ViQt Nam cli doat

ctuqc 2i3 huy chuong, trong d9 5? !.C Vdng, 94

HC Bac vd 67 HC D6ng, trong d6 co t hqc sinh hai

lAn doat HC Vdng, 6 hqc sinh dat di6m tuyQt d6i'

MUc ti6u c0a Chuong trinh ki niQm.40 ndm Viet

Nam tham gia IMO Lii6n vinh c5c th6 he gidro vi6n

vd hec sinh dd tham gia, cl6ng g6p viro qu6 trinh

Oao tbo, n6i duOng va drf thi tnanfr ticn cao; d6 cao

vai trd crla he th6ng truong chuy6n ctng phong

trdro hgc sinh gi6i n6i chung vd Olympic Toan hgc

Qu6c t6 n6i ri6ng trong sqr nghiQp ph6t tri6n n6n

khoa hgc Viet Nam; qua d6 khuy6n khich,.tao kh5t

vonq va dOng lUc hqc tlip trong hgc sinh d6 c5c em

kh6ng ngung phSn d6u, rdn luyQn, sau ndy-dong
g6p [i iang-, iti tuQ vdo cdng cuQc ph6t tri6n vd

ch6n hung d6t nuoc' 
HATMAI (TheovtASta

F =Ja+b +Jb+c +J;i '

CAu 4. (2.5 die@ Cho tam gi6c ABC vu6ng o

,4 c6 iluong cao AH, tr€n cqnh BC 16ry cilc

di6m 4 F sao cho CE : CA; BF : BA. Gqi 1,

11, 12 hn luqt ld tdm duong trdn nQi ti6p cfuc

tam giitc ABC, ABH, ACH vit Mld giao tti6m

cilr- BI vit AC. Chimg minh rdng

a)Badi€mAtIr, p thing fdng v1 IE = IF '

Uj Ouong thing FM lil titip tuytin cira dulng
trdn ngopi ti6p tam gi6c I{21.
Cflu 5. g dieflTren bang c6 ghi hai s6 1 yt.5.
Ta ghi c6c s5 ti6p theo b6ng quy tlc sau: NOu

.J t"i so x, y phan biQithi'ghi thom s5

z : x*y*x!. Hoi bing qrly l[. OO .O thO ghi

rlugc c6c 16 zots vd20!52014 hay kh6ng?
TtP HirU SON (sd GD-DT Hd Tinh) gioi thiQu

TONN HOC
6 ; cfuOiUe s" 48 tlo-'zolo
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-r7'(!,.Lrong 
qu6 trinh gi6i to6n bAt ding thric

(BDT) tahay g[p d4ng torin:

Cho x, e D (i =1,2,...,n) tnoa man

F1(x1,x2,...,xn) = r .

Chrmg mfuth Fr(x1,x2...,xn)2 s (*)

trong d6 F1(xy,x2,...,*r1 =f |rQ);
i=l

n

Fr(x1,x2...,*,) =\-fr(x,); r,s e IR. .

i=1

Ding thric o (*) xAy ra <) xt=x2=...=xn

(diCm roi: x, = xz = ...= xn = xo)

BDT (*) sE dugc chimg minh n6u ta tim dugc

),,p e IR sao cho:

F2(x1,x2...,x*)> )"Fr(x1,x2...*,)+ p (1)

Nhtmg bin ch6t cira viQc tlm l",p d (1) le

vi6c xilc dinh a,B eR sao cho:

fr(*,)>- afr(*,)+ f (Z> Yx, e D;i =1,2,...,n.

Ta sC nghi t6i viQc dua BDT (2) vC dpng

tucrng duong:

(2)e f (*,) ) 0;(Vx, e D;i =\,2,...,n). Vd ta

x6t BDT f(*)>0 (3) v6i di€m roi x=xo.
BET (3) ld BET mQt bi6n dusc chimg minh

th6ng dung, thudng dtng phucrng ph6p bi6n

d6i tucrng duong dua (3) vC dpng:

(x - x)2 h(x) ) 0. Tuy nhi6n sE kh6 khdn khi

a,B ldhai s6 thlrc chua bitit trong bi6u thric

f (*).Bii vitit ndy trinh bdy c6ch xric tlinh

a,p trongBDT (3).

Ta sE sri dung tinh ch6t quan trqng sau c6

trong s6ch gitritich 12:

Ndu hdm tA71*1c6 dso hdm rAn khodng

(a;b) vd dqt ctgc dqi hofic cttrc ti€u tqi

xre(a;b) thi f'(x)=Q.
Tro lpi BDT (3): f(x)>O v6i ditim roi

x = xo, ki5t hqp v6i tinh chdt tr0n ta thu dugc

hQsau: Vhl:o u,
U'('o): o

Ta gpi hC A h hQ phwng trinh ddc trang
(HPTDT) cila BDT Q). ra s€ sir dqng he (I)

d€ gidi m1t sd bdi todn BDT sau.

Bii toin 1. (Polnnd t997) Cho cac so tltu'c a,

-l
lr. c thoa ntcin u.h.( >; w u - h -c: I

-

Clti'nsntinhrdns o 
=n-! ^o-1=a1.'' 'l+a- l-h' l,c' l0

Ldi gidi

NhQn thdy

,1
A=b=C:-

aJ

ding thric xdy ra khi

Ta sE tim a,B sao cho'.

i?.dx+P @nnsv'>f I

e ax3 + P*' + x(a -l)+ p> 0 (*)

(dicmroi,=f ).

Chudn hi

cho lri thi

6t nshi0p IHPI

ui thi uio
Oaihoc

crmMrWfilrort
rn6l vgn ral

(GV THPT Philc

TONN HOC
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HprDr: J"[+)' 
.o(:)' *!t*-t)+p=

1,"[l' 
.,0(:)+a-t=o

lo*ts=2 lo={
ol lo .rl 50

lro*B=1 ls=at2L'50
Khi d6 (*) e 36x3 +3x2 -l4x+3> 0

e (:x -t)2 (+x+z)> 0 (tlung o, 
= f l.

[r=1
Ding thric *aV.u e i ' , . ,o rt6 ta c6:

l*=- o

* 
= ={**a rvx > 

jt.
l+x' 50 50' 4'

Thay x hn luqt birir a,b,c r6i cqng theo v6

ttuqc:-i. * u -*-! 
^l+a' l+b' l+c'

= aa +ba ,("' * ob)(o'oz +2aBab* p'b')

a -f (a) = oo (t- "')- oto(o' +zap) 
._

-ozb2(B'*zap)-p2ab3 +ba >o 
'(*)

(diCmroia:b)

HprDr .[tto)=o
[,r'(a;= o

1t-a21b4 -(o'+2aB)ba -
(82 +2ap)ba - pz6+ +ba =0

+1t * a21b3 -3(a' + 2ap)b3 -
ztf2 +2aB)b3 - B2b3 =o

Itla=-

= I a rc,ieo

lB 
=;

(*)e l,aa -7a3b-!5a2b2 -9ab3 +16b4 >0

e (a - b)2 (tso' + 23ab + t6b2) > o

(tting Ya,b>0).

Deng thric xity ra o a =b. Do d6

Ding thric xiry ra

I l'r -gl
o \o'u'" = 1r'?i

lo+u. c=t

Bii tofn 2. Chtrng minh vdi moi s6 thac
du'ong a, b, c ta lu6n co

B -i l, t f;^ -h^u,i--b.i +c^l-
\blb+c) !ctc.-d) 

-!a@+b)

> ab+bc+ca.

Ldi girtL Ta tim a,P 2 0 sao cho:

W>**P Gtrgya,b>o)
\o'u'(a+b)- b' a

,4(o+b+c) *3.3 =950t ' 50 10 I A .tI a-+b' I I 3 Il_\__l__

\o't'(a+b)- 4'b' 4'a

Tucnrg W, ta tluoc c6c BDT cho cr{c c[p
(b,c);(c,a). CQng theo v6 c6c BET ndy ta
dugc:

-1Q A=b=C:-
aJ

f-r^.f L^.b^l-r l-

\7" G.,)- \7b'(( + b)

1ll
> -+-+-ahc

E./ F * E.h^o' 
! ao a * ul 

11, * a 
*' 

| "t" * u)

> ab+bc+ca

Dingthric xiryru€a-b:c.

ba +ca
_f

b3 c2 (b+ 
")

TONN HOC
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ax+P=-.x+1>0;Vxe[0;

(*) <>-r3 +*2>0ex2

NhQnxia Nhu vfly ta c6 th6 st dpng HPTET
-4.d6i vdi cric BDT vdi di6m roi ld c6c bi6n vni
diAu kipn sau khi bi6n dOi dua vC BDT

f (a,b) ) 0 thoi mdn tdng s6 mfi ci,r- a viL b

b tdt cit c6c s5 hpng cira .f (a,b) d6u bing

nhau. V6i bii to6n tr6n HPTDT dd girip ta
i.gidi quy6t tren vgn, tuy nhi6n d6i voi mQt s6

bdi to6n chi giup ta tlinh hudng cho phuong

ph6p gi6i kh6c tl6 li phuong ph6p binh
phuong S.O.S.

Biri tofn 3. (De thi HSG toan 12 rinh Hd Tinh

ndm hgc 2008-2009) Cho cac' so thac kh6ng

dm x, \;, z thod mtin x + y + ,: l. Tim gia tri
nhd nhtit cia bi€u thirc;

(dungVx e [O;t]1. Ding thric xdy ra

Do d6 ,F ) -x + l, vx e [o;r]
Y l+x

Tucrng t.u, ta dugc c6c BDT cho y,z. CQng

theo v6 c6c BDT niry tadu<y. c:

- E- ll; tt;
"={il.|fi.iu'
>-(r* y+z)+3=2.

Khi d6

Vfy minP=2,datdugc

11.

(1-x) > 0

[x=0el
[x=l

,-itl;'-V1*, -

Ldi gidl DU doSn minP
x = ! =0;z =1. Ta tim
E-

^l- > ax+ p (l) v6i
\lI+x

: 2, dqt dugc khi
d,B sao cho

mei xe[0;1] vd

ax+B>0.Khid6

(1) e 1*x>(t+x)(a2x2 +2aBx*B')

e -f (x)= -a2x3 -*'(o'+zaP)

-r(r* zaB + B')*r- B'> o (*)

(tli6m roir = 0).

HPrDr: [r@:o -, [t-P'=o
U'(o)=o lt+zoP+F2 =o

la:-l la=l
<+ { holc {

lfr =t lF =-t
(1o4i truong hgp cr: 1, B 

: -1 vi khi d6

ax+P=x*lSO;Vre[O;t])

o (x,y,z) = (0,0,1) hoflc c6c ho6n vi.

Bii tofn 4" Cho x,!, Z la cac' sd thuc khong

dm thoa ntdn x * y -t z : 1. Chirng minh ring

f*, ,T;;* [_,_r,rf
Ldi gidi NhQn th6y tting thric xiy ra khi

(x,y,r) = (1,0,0).

Tatim a,820 saocho

E-""-J -)nvLR (\4--[n. llt
\2, --, - -dx+ f (Vxe[o;t]).

=.f(x)=; -d* +xe-2aB).)-t>o (*)

(t1i6m roix = 1). HPTDT:

lr-o' +3-2aB *!- g' =o f" = 0
< z +i I

lr-ro'+3-zaB =e lP 
=T

Khi d6 (*) <+ 
"3 -2:*2+ x > 0 <+ r(x - l)' > 0

(<tung vx e [0;1]). D6ng thric xay ra*[=l

sd.*or-?gll T?HH8: I

l*,y,, e {0,1}<)<
l*+y*z=l

Trucrnghgp thoi mdn vi khi d6Io:-l
lp =r

https://tieulun.hopto.org



Tucrng t.u, ta dugc c6c BDT cho y,z. COng

theo v6 c6c BDT ndy ta clugc :

1

> Jzr +ftw* e [o;t]) .

Chimg minh ring

111+ - +...+-------:--<1
n-l+a, n-l+a, n-1+an

5. Cho c6c sd thyc kh6ng dm x,y,z thoi m6n

x-t y * z: 3. Tim eiafrlon nhAt cria bi6u thric:

6. Cho a,b,c ldc6c s6 thgc duong. Chimg minh:

o Fl.F4.F+=ffjr+b+c)
") 

oJt* *, + u",lt+ i o * rJt* iu
<J*ot"1a+b+c)

7. (CWMO 2005) Cho c6c s6 thUc ducrng a,

b, c, d, e thoilmdn:

lllll
4+a 4+b 4+c 4+d 4+e

Chimg minh ring

abcder-J :- -r-- ( 1

4+ a' 4+ b' 4+ c' 4+ d' 4+ e"

8. Cho a, vcr,. i =t,k ld c6c sO ttrUc ducrng;

m,n ldc6c s6 nguy€n ducrng. Chimg minh:

a) N6u m>ln thl'2
mm-.ma, a^ ()t--t L-----Z-t r-i-

ai +ai ai+a! ai+ai

.!Vf-' + af-n +...+ a{-'\.
2\t

b) N6u m <!n th\
2

mm-,mA, 0t UL- I L z L r-------a--

ai +ai ai+a! af+ai

=!rrf-' + of- n +...+ a[-').2',

W
,-Ji@+y+z)$.+=+

\!L L

BDT tlugc chimg minh. Ding thric xiy ra

l r-r-, e {o.t}e { 
)r' ' '_' <> (x,y,z): (0,0,1)

[r+Y*z=l
ho{c c6c ho6n vi.

Nhu vQy eOi vO,t c5c BET c6 di6m roi lQch ttri

tuj, vio gia fti6t lung bdi totin mdr ta chon c6c

di6m roi thich hqp ldm di6m roi chinh dd sir

firng rong IIPTET. (NCu (x - xo12 h1x1> 0 (*)

thi xo dugc ggi ld di6m rcri chinh cria BDT (*)).

Bni tflp tIO nghi

l. (China MO 2005) Cho c6c sO ttrUc kh6ng

dm a,b,c thoimdn: a + b + c =1.

Chimg minh ring

1o(a3 + b3 +c3)-9(ot +bs +r5)>1.

2. (Japan MO 2002). Cho a,b,c ld c6c s6

thuc ducrng. Chrmg minh ring

(b+c-a)z * k+a-b)2 * (a+b-c)2 ,1
@.i.r* lurY *- 1o*y U't'
3. Cho a, b, c ld cdc sO ttrgc ducrng. Chrmg

minh bAt ding thric

o4 b4 "4 - a+b+c
l-l-

a3+b3 b3+c3 ,3+o3- 2

4. (MOP) Cho c6c s6 thUc duong a11a22...,an

thoi m6n:

111
at + a2 +...+ an = -+-+...+ -al a2 an

TORN HOCl0'Grudib@

a)

L+2*+*'+
a
J
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DESOI

Cflu I (2 tliid.Cho hdm sd y = 4 W." x+l
a) Kh6o s6t sg bi6n thi6n vd v€ d6 thi cria hdm

si5 da cho.

b) Vi6t phucrng trinh tlulng thtng d song song

vcri ducrng thhngx * y -2: 0 vi cit 19 tai hai

di€m A, B phdn biQt sao cho tam gi6c IAB c6

di6n tich 2Ji ,v1illd giao di€m hai tiQm cfln.

Cffu 2 (1 diint). Gi6i phuong trinh

/\
cos2x[ I + tanxtanl l * tun, : 2sinx+ L

\2)
Cfru 3 (l di€nt). Tinh gi6i han

IL = lim
Vl+3, -r-x.Jt-x

;; x3 +x

@wN FM@q.&?fr@6.W&t @Hp

(Thdi gian ldm bdi:180 phrti1

Cfru 5 Q diem). Trong kh6ng gian voi hQ truc
tqa d0 Oxyz, cho hinh ch6p tam gi6c ddu

SABC v6i l(3;0;0); 8(0;3;0) vd C thuQc tia

Oz. Tlm tga dQ di6m S UiCt ttr€ tich cira kh6i
chop S.ABCbing 9.

Cfru 6 (l diem). Cho hinh ch6p S.ABC c6 d5,y

ABC liL tam gi6c d6u tdm O; hinh chi6u ctra S

tr6n m6t phing dhy ld trung di6m cria dopn

thFngAO. Bi6t ring SO: avd SAB ld tam gi6c

vu6ng. Tinh theo a th€ tich ctra khOi ch6p

S.ABC vd khoing c6ch tu tdm duong ffdn
. .i.

ngo4i ti6p tam gi6c S,4C tl6n mltphing SCO.

Cflu 7 Q diAm). Trong mflt ph[ng voi hQ tr.uc tqa

dQ Oxy,cho duong tron (Q: *' * y' :2x. Tam
gi6c ABC vu6ng tqi A c6 AC liltii5p tuytin cria

(Q trong d6 Aldtitip di6m, chdn tlucrng cao k6

ft A liL H(2;0). Tim tsa d0 dinh B cila tam gi6c

eACbiAtB c6 tung dQ duong vit S;l:s = +
CAu 8 ( diAnfi. Giai h9 phucrng trinh

[*' - v' +21,[7 *1[7 + v3 = zv,{ v -t1x +{i)

lro +Jr, -r'J =x(y-1)3 +1.

+x2

Cflu 4 (l eli€nt).

a) C6 r6t ci bao nhi6u c[p vg chiing thuc hiQn

viQc bit tay l6n nhau (tAt nhi6n m6i nguoi

kh6ng bht tay vg/ch6ng minh) trong mQt bu6i

g6p mat bi6t ring c6 tdt cit 40 cfuibht tay .

b) Tim hQ s6 cira si5 hpng thri 4 trong khai tri6n

nhi thric Newton (theo thf t.u s6 mfl gi6m ddn

( t '-\i?
cua;r) cira bii5u thric tr(x) =l +- Jr5 I v6i(r3 )
x ) 0, bitft ring trong khai tritin ndy, t6ng c6c

hQ sO cria si5 h4rrg th? 2 vit sti h4tg tht 3 bing
:. , A, A.

n9 so cua so nang cuor cung.

C0u 9 (1 die@. Cho c6c si5 thuc duong a, b, c

thay d6i th6a mdn diOu kiqn ,2 + b2 + c2 : 14.

Tim gi6 fi 10n nhAt cira bi6u thric

m \a+c) 4a 5 3

'r = 
a2 +k\28- oz **u- (r+bY- fub+A

rpAr.reu6cruAr
(GV THPT chuyAn Hd Tinh)

i,fi|i].lri,i.i!]fi):ri..]i|'',.i]'.-.'}],r.ll.'',,::ilrlr..li.'1!.!.'.1','i...'l'i,.''

c6c nim 2010, 2011,20L2,2013 tAi c6c Co s& Btru dien tr6n ci nudc.

TOAN HOC
so ars tro-zoral a sTLtdiua 1 1
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BAN OOC

riM
TOI

A. cror rHrpu s6 oE va Nn0Nc xrt
euA r,ffiN euAN
Dinh Ii t 1nO dd Sawayama). Cho tam giac

ABC n\i ti€p fuctng trdn (O). Didm D thu6c

BC. MOt dadng trdn (O') ti€p xuc vo'i hai cqnh

DA vd DC tqi E vd F ding thdi ti€p xuc trong

vcti d dng trdn (O) tai K. Khi dd tdm dadng

trdn n6i ti€p tam giac ABC thudc EF.

NiSu ducrng tron (O') ti6p xric ngodi voi (O)

trong dinh li 1 thi ta c6 tdm duong trdn bdng

titip g6c B ci.r. tam gi6c ABC nim tr€n EF.

Trong dinh li l, n6u cho D ting vcri B ho{c C,

ta nhan dugc tlinh li Lyness:

Dfnh li 2 (Dinh li Lyness). Cho tatn giac ABC

nQi ti€p dadng trdn (Oi) vd ngoqi tiAp dartng

trdn (t). MQt &.rdng trdn (O') tiep xuc vo'i hai

canh AB va AC tai E vd F, ding thdi ti€p xuc

trong voi dadng trdn (O). Khi do I ld trung

tii€m DE. Dudng trdn (O') drqc g7i la A-
Mixtilinear. Trcong tq' co cac dtrong trdn B-

Mixtilinear, C - Mixti I ine ar.

Sir dUnS dinh li 1, ta c6 th6 chtmg minh dinh li
Dlnh li 3 (Dinh li Thebault). Cho tam gidc

ABC n6i ti€p furdng tron (O). Didm D rhu\c

BC. Daong trdn (O) ti€p xuc vrti hai cqnh

DA, DC va ti€p xuc trong voi (O). Du'rtng trdn

(O) ti€p xtic vdi hai cqnh DA, DB vd ti€p xuc

trong voi (O). Khi do tdm fudng trdn nQi ti€p

tam giac ABC thudc OtOz.

C6c tlinh li tdn cho phep ta nhin bdi to6n duoi
nhi6u g6c d0 kh6c nhau blng cfch lim xu.it

hiQn th6m y6u t6 moi ld c6c ducrng tdn. Qua
d6, ta c6 thti tim nhirng crich gi6i thuan my

hinh hqc cho bdi torin thay vi nhirng c6ng cg

tinh torin.

Rar

W@BWFpIMAUASA
VA NHITNG BAI TOAN LIEN QUAN

Phtrng Dic Vfl Anh (HS 12 Todn 1, THPT chuyAn Hd N|i - Amsterdam)

Nguy6n Qulnh Anh (ffs 12 Todn, THPT chuy\n KHTN, DHQG Hd N|i)

B. CAC BAI TOAN LITN QUAN

O Bni toin 1. Cho dtrdng trdn (O), ddy cung

AB, M ld trung di€m AB. Dadng trdn (O) ti€p

xuc vcri AB tcti M vd tilp xuc trong v6'i (O).

Tiep ruydn di qua A khdc AB cua (O) cdt (O)

tqi C. (O) tit duong trdn fidp xuc vdi BC tqi

trung di€m BC vit ti€p xuc vo'i tia CA. Chimg

minh rdng (O) n1p xuc voi (O).

Ldi sidi

Ta chimg minh cho trucrng hqp Or vi O nim

cirng phia eOl voi AB,trudnghqp Or vd O kh6c

phia t16i vor AB chimg minh tuong t.u (h. 1).

Hinh 1

Gqi Q, N 6n luqt ld titip diem oia C-

Mixtilinear vor AC, BC. M, P 16n luqt ld tiiSp

di6m cria l-Mixtilinear vor AB, AC.

Ap dung dinh li I tathdy NQ, MP di qua t6m

dudrng kdn nQi ti6p l cira tam giirc ABC vit
nhan 1ld tung t1i6m m6i do4n, suy ra MNPQ

h hinh binh henh = MN ll AC ) N li trung

tti6m BC. Vfy C-Mixtilinear trtng voi (O2).

rzT?31#B! **
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8 Bni toiln 2. Cho tam giac ABC noi ti€p
du'dng trdn (Q. Daong trdn (C) ti€p xilc vdi
AB, AC. (Q tin lu'ot tai D, E, F. Ggi M lit
di€m chinh gitta cung BC kh6ng chaa A.
Chirng minh rang DE. BC. FM dong quy.

Ldi gidi
Gqi 1li tAm tludmg tron n6i ti6p tam gi6c ABC.
H ld giao di6m cira EF vd (C).J ld giao tli6m
ctla BC vd FM (h.2).

flinh 2

Ap du"g dlnh li 2 tath6,y D, E,I thirtg hing.
Oe tfrSy H h di6m chinh gifia ci,r- cung AC.

Tt1: BH a AM E : AC n FH; J : BC a FM.
Ap dung dinh li Pascal cho lsc gi6c AMFHBC
tac6I, E,Jthlnghing.
Tucrng ttg co D,I,Jthilnghing.
Ydy DE, BC, FM d}ng quy t4i "r(dpcm).
O Bni tofn 3 (Romania 1997). Xet tam gidc
ABC co daong trdn ngoai tiep O. Mfi diAm D
bdt ki fi'An canh BC. Chung minh rdng durrng
trdn (O) ildp xtic vcti Q, AD, BD vd dadng
trdn (O) ti€p xtic vo'i Q. AD, DC ti€p xtic vo.i

nhatr khi vd chi khi 6ib = AD.
Ldi gidi (h.3)

. Ggi M, N l6n luqt li ti€p di6m cira (O1) voi
O, BC. P, Q ldn luqt ld ti6p tli6m cua (O) v6i
O, BC. K6o dii AD cat Qtqi F. AD ctt O1O2

tai I. Giil sti (O1) vd (O) ti6p xric voi nhau, hic
d6 (O1), (O) vd AD fiAp xric nhau tpi L Theo
dinh li 1 ta th6y I lil 6m duong tron nQi tit5p

^MBC suy ra BAD = CAD .

Hinh 3

. Nguo. c tpi n6u 6ZD = AD ,khi d6 F h t1i6m

chinh gita clulrrg BC kh6ng chfta A. Tri <liy dE

suy ra F, M, N thtnghang; F, Q, P thinghing.

Gi6 sir (Or) tiCp xric vryi AD t4i I; (O2) n€p

xric voi AD t4i 12. Lttc d6

FI? = FM.FN = FB2 (AFBNcnLFMB (g.g))

FI? = FP.FQ = FC2 .

Do FB : FC: FI g liLtdm duong trdn nQi tirip

MBC) n€n FII = FI? - FIz ) 11 = 12 = I,

nghia li (O), (O) ti6p xric nhau t4i 1(tlpcm).

O Bni l,rrin 4 (Romania 2006). Cho ram gidc
ABC nhon kh6ng cdn tai A. Gqi D ld chan

drdng cao ha tii A vd co la &rdng trdn ngocri

ti€p tam giac ABC. Gia str at1 ld daong tron

ti€p xuc vo'i AD, BD vd a; oD. ld du.dng trdn

ti€p xtic vdi AD, CD vd co. Goi t td ti€p ttty€n

chung trong khdc AD cila a1 vd aa. Chimg
minh ring (. di qua trung di€m ctla BC khi vd

chi khi 2BC : AB + AC.

LN gi,rti

Ddt BC: a, AC: b, AB : c.

Ggi 01 ld t6m duong frdn a4, O2ldtl"mduong

trdn a2; P, Q lin luqt li titip rli0m cira (O1),

(O) vli BC; L, G dn luqt ld tir5p di6m cira

(Or), (O) vor AD; I ldtilmduong trdn nQi ti6p

tam gi6c ABC; Nldtrung tli6m PO b.4).

"e 
nrr,ro-rorn, T?E+#E! 
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o["= MQ 
'ND=NMIQD = MP

bPDNMA
Hinh 4

Theo dinh li 1, 1 thuQc PL vit QG. DE thdy, tam

gi6c IPQvuOng cfln tpi I suy ra IN L PQ'

Ta c6: I di qua trung di6m M cua BC

e LO|M: LMQOz(MP: 12, MQ: 11)

o MP.MQ = OrP-OzQ = DP'DQ

eBN-BD=CN-CM

^a+c-b *o'+r'-b' -a+b-c -ovzza22
a'r't1

(Do BD't - CD' : c" - b"; CD + BD: a).

e2a=b+c (dpcm).

O Bni to6n 5 (CGMO 2013). Cho hai duimg

trdn (Oi, @) fiep xuc ngodi nhau tqi T' T{r

giac ABCD nQi tiAp (O) sao cho AD, BC ti€p

xuc (O2) ldn laot tai E, F. Phdn giac IEp 
'at

EF tqi N. FT rat Q) lin thu hai tai lt4. Chtimg

ntinh rdng M ld iam dudng trdn ngoqi ti€p tant

gidc BCN"

Ldi giai(h.s)

^ 1^ l^ :^-
Ta c6: 

'luICT 
= ttni =:UQ7 ==TOrF = BFM2'2'

I W' = MT.MF
-)"* )MB=MC (1)' l"' = w'w

Hinh s

Theo dinh li 1 mo rQng cho duong trdn tii5p

xric ngodi thi N ld t0m dudng tron bdng ti6p

g6c B cira tam giirc ABC, suy ra M, N, A

thing hdng. M[t kh6c, tu (1) c6

ffi =tloo -fu -frN =dBir -6r =ffiN
+MB=MN (2)

Tt (1) vd(2) suy ra MliLl,3imtluong trdn ngo4t

tii5p tam gi6c BCN(dPcm).

O Bei toin 6 (ViQt Nam TST 2014)' Cho ram

giac ABC npi ti€p trong du'dng tron (O)' TrAn

cung BC khong chira A cua lat' di€m D' Gid s*

cD cdt AB 6 E ,-d BD cit AC o'F. Gqi (lo ld

dudng trdn ndm trong tarn giac EBD, ti€p rtic'

voi EB, ED vd fi6p xuc trong vdi dudng trdn

(O). Gpi (L) ld dwttng trdn ndm trong tam giac

FCD, tidp xuc vo'i FC, FD vir ti€p xuc trong

vcti drdng trdn (O).

a) Goi M ld ti€p diAm cua (l{ vo'i BE vd N la

tiep aia* cua (L) vrti CF. Chtmg minh ring

dndng trdn du'd'ng kfnh MN lu6n di qua mQt

di6m co dinh khi D cli chuyin ffin (O)'

b) Durtng thting qua M vd song song voi CE

cat ,qC 0 P, ifurrng thdng qua N song song vdi

BF cfu AB d Q. Chtrng minh riing dutlng tritn

ngoai fi6p tam giac AMP va ANQ citng ti€p

xuc vdi fudng trr)n c6 dinh khi D di chuydn'

Ldi gidi

a) Gqi tiCp di6m cria (K) vor CD li G, (Z) voi

BDriL/1(h.6).

TORN HQC14'rchroi@
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Ilinh 6 J

Theo clinh li 1 md rQng cho tluong tron ti6p xtc

ngolri thi MG, NH cung di qtaJ,li t6m dudng

trdn ngoai ti€p g6c A ct:r.lam gi6c ABC. Ta c6:

frfi : ffie *ffA = eA -LZ * Fir - !)22
I ^ ^ | ^

= \E,qc + ZcDl * LIyAC + ABD) - A = 9oo.')' 2

Suy ra tlutrng trdn ducrng kinh I4l1u6n di qua

di6m-rcO dinh.

b) Ta c6 tar.r. gi6c MEG cdnt4i E vit MP ll EC,

suy ra MJ liLphdn gi6c ngodi cira Ffu . We

AJ litph6,ngi6c cir- ) n€'nJliLtamducrng tron

bdng tii5p g6c A tam gi6c AMP.

VE ducrng trdn (ar) ti6p xric ngodi v6i (O) vd

ti6p xric l6n luqt vli AB, AC tqi X, Y. Theo

dinh li 2 thl J ld trung di)m XY. Vi -/ ld tAm

tluong trdn bdng ti6p tam giilc AMP n6n (ar)

titip xric v6i dulng tri:n (AMP). Tucrng t.u,

(ar) titip xric v6i dulng trdn (ANQ). V4y hai

duong trin (AMP) vd (ANQ) cr)ng ti5p xric

vli (a) cO dint .

C. BAI TAP TIJ LUYE,N

1. (Bulgaria 2005) X6t hai tluong trdn (fr1),

(k) ti}p xric ngoiri v6i nhau 6 f. MQt duong

thing ti6p xfc v6i (lq) tqi X vd clt (k) tt A vit

B. Gqi S ld giao di6m thri hai cira (k1) v6i

duong thilngXT.Tr6ncung fu tttOrg chfiaA,

,B chon mQt diOm C b6t ki. Ldy Y e (k2) sao

cho CY tidp x.uc (k2) tqi Y vir Clkh6ng cbt fS.

G1i I : XY aSC. Chtmg minh ring:

a) C, T, Y,I cingnim tr6n mQt duong trdn.

b) t h tdm dudng tron bdrng ti6p g6c A cintarrt

gi6c ABC.

2. (A11 Russian MO 2013) Cho tam gi6c ABC

nQi tiiip ducrng trdn (O) vi ngo4i ti6p ducrng

tron (/). GqiX, Ild giao tli6m cria (BIQvd(I),
Z ld tilm vi tr; ngodi cna (BIQ ve (11. Chtmg

minh ring cludng tri:n(XYQti€p xric (O).

3. Cho duong trdn tdm O vd hai di€m A, B

nim tr6n tluong tron. MQt di6m C nim trong

cludng tron. (O') li ducrng trdn ti6p xric v6i

hai cpnh AC, BC vd dulng tron (O) lAn luqt 6

P, Q vit R. Chimg minh ring ducrng tron

(APR) di qua tdm dulng tron nQi ti6p / ctra

tamgi6c ABC.

4. Cho t0 gi6c ABCD nQi ti6p ducrng trdn tdm

O. AC giao BD <r E Dudng trdn (1) tiiip xric

v6i hai carrh AE, DE vd tludng trdn (O).

Dudng tron (/) ti6p xric vcri hai cqnh BE, CE

vlr dudng ffdn (O). Chimg minh rdng mQt

trong hai ti6p tuytin chung ngodi cira (I) ve (4
song song vfi CD.

5. (CGMO 2011) GqiD ld trung di6m cua cung

.BC kh6ng chira A cua dudng tron ngopi ti5p

tam giitc ABC. Ldy X tr6n cung nho BD, E

trung di6m ongAX. LAy Str6n cungAC kh6ng

chta B. SD giao BC b R vd SE giao AX 6 T.

Chrmg minh ring ndtt RT ll DE thl tdm tlucmg

trdn nai ti6p l cta tam gi6c ABC thuQc RZ

Hinh 6

t.inn, oo-rorn, 
T?[HrHff 

15

https://tieulun.hopto.org



cAc r,6p rHCS

Bni Tli448 (Lop 6). Cho m, n li hai s6

nguy6n ducrng th6a mdn tti6u kiQn 3- +5"
chia h6t cho 8. Chtmg minh r6ng 3'+ 5' cfrng
chia h6t cho 8.

NGUYENTIENLAM
(GV THPT chuyAn KHTN - DHOG Hd N|i)

Bili TZl448 (Lop 7). Cho tam gi6c ABC c6
g6c A tu. Gqi M ld trvng di€m BC. B6n trong

ile vE hai tia Ax vi Ay sao cho
^ ^BAx = CAy =22' . Goi H h hinh chi6u cria B
tr€n Ax,/ h hinh chi6u cria C k6n Ay. Tinh s6
do g6c HMI.

NGUYEN DITC TRUONG
(GV THCS Da T6n, Gia ldm, Hd NQi)

Bni T3/448. Gif,i phucrng trinh

{Zhc$ +i/r7+3x+2 =6xz +t2x+8
v0 noNc pHoNG

(GV THPT TiAn Du t, Bdc Ninh)
Bdi T41448. Cho tam giirc ABC vuOng 6 A c6
AB = a, AC =b. Hai phdn gi6c Bfu vd CC1
cit nhau b R, AR cit BrC, tt M. Tinhkhoing
c6ch tu Md€nBCtheo avdb.

PHAMTUANKHAI
(Hd NAi)

BAi T5/448. Cho a, b, c ld c6c s6 thgc th6a
mdn a3 +b3 +c3 =l.Chrmgminhrang

??.*bl . + _b'_+"' _ * c' +a' 
= 
>2

ab(a + b)' bc(b + c)' ca(c 
^+ 

,\ - 4'
KIEUDINHMINH

(GYTHPT chuyAn Hilng Yuong, phil Tho)

cAc T,op THPT

Biti T61448. Hdy bi6u thi sO ZO1S thdnh t6ng
c6c s6 nguy6n ducrng a1to2t...2a, l6n hon I

BitiT71448. Cho tu giSc ABCD. a, b, c, d theo
thf tU ld ph6n gi6c ngodi cta c6c g6c

DAB,ABC,BCD,CDA. Ki hiQu K=aAb,
L = b (\c, M = c ad, N = d na.Chtmg minh
ring tu gi6c KLMN nQi tii5p mQt dudng trdn vd
duong tron d6 c6 b6n kinh bing

KMLNm"
NGTIYEN MINH HA

(GV THPT chuyAn DHSP Hd N6i)
Bii T8/448. Gi6 sir da thric

f(x)=xt +ax'+bx+c
c6 ba nghidm thlrc kh6ng 6m. Tim s6 thgc o
lcrn nh6t th6a mdn: .f (x)> a(x - a)3,Vx ) 0 .

PHANMANHHA
(GV THPT Nam Y€n Thdnh, Nghe An)

3"rF-&; t'#r {}LY&,rptc T{}Afr

Bii T9i448. Gqi [x] ld s6 nguy6n lon nh6t
kh6ng vugt qu6 x, {x} = x-lxf h phAn 16 cira

( zorz zorr I
x. Hdy ,,rn izfiLj uict rins p, q tit cac

s6 nguyCn tO l6n hon 5.
NGTIYEN KHANH TOAN

(GV THCS Bdc Hdi, Tiin Hdi, Thdi Binh)

BitiTl0l448. Cho x, !, Z ld c6c s6 thlrc duong
th6a mdn di6u kiQn x' + y' + z =2J5+1. H6y
tim gi6 tri nh6 nhAt cira bi6u thric

o_l I I
,- =-T...-T--.xy'z'

HANNGQCDUC
(Trung fim CNTT EWIT, Hd N|i)

Bdi Tlll448. Cho diy s6 (a,) c6 tAt cA c6c s6

fung 16n hcrn 1 vi th6a mdn

,-* ln(lna,) _ Illmn)+o n 2014'
Chtmg minh lim b, t}ntai vd hiru hpn, voi

n+fi

NGUTENVANXA
(Gl/ THPT Yen Phong 2, Bdc Ninh)

Biti T121448. Cho tam giSc ABC. O ld di6m
tAt.t<i trong tam gi6c- P, Q, R thtr tu h hinh
chi6u ctra O tr€n BC, CA, AB. Ar, Bt Cr ld c6c
rli6m b6t ki tr6n c6c duong thing BC, CA, AB

.t0f
#t*

€{

sao cho Z?tA lonnh6t.

NGUYENVANNTIEM
(GT THPT chuyAn Lam Son, Thanh H6a)

az*...+ {o, (n e N.).

TONN HOC
1 6 ' c1difta Sti aea rro_-zorar
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(,4t, Bu C1 phdn biQt voi A, B, C). Az, Bz,

lAn hqt ld chc OiCm d6i ximg cira Ar Bb
qua P, Q, R.

DAt Z | = (ABrC) a (B CrA,) n (CA,B,) ;

Z, = (ABrCr) n(BCrAr) n(QArBr) .

Chimg minh ring O cilchdd;uZtvitZz.
NGITYEN THANH TRA

(K56, Tdi ndng Todn, DHKHTN - DHQG Hd N|i)

q..,,i{. $.}* i,i',:, f i:,i

lilir: , I r::i.'l1j'. Trong m6t xi lanh cao, c6ch nhiOt,

dat thing drlng, & du6i pittOng c6 m6t luong

khi holi 6 nhiOt dQ 4 : 240K ' O tron pittong,

ngudi ta dat m6t vQt n4ng c6 khdi lugng bang

mOt nria khdi luong pitt6ng. Sau d6 ngudi ta
dOt ngOt ldy vQt nang di vd dgr cho hO tro vd

trang th6i cAn bang. Xdc dinh nhiet dO ctra khf.

Bidt rang bOn tr€n pittOng khOng c6 khi. 86
qua moi ma s6t vh trao ddi nhict.

NGUYENXUAN QUANG
(GY THPT chuyAn Hd Noi - Amsterdam' Hd NQi)

FOR SECONDARY SCHT-}{}g,

Prohlcnr Tli44E (I{or 6th gracle}" Let m, nbe

two positive integers such that 3' + 5' is

divisible by 8. Prove that 3" + 5- is also

divisible by 8.

Frobleru 'tll448 (For ,*iti' gr*d*). Given a
triangle ABC with A is an obtuse angle. Let M
be the midpoint of BC.Inside 6k ,draw two

rays Ax and Ay such that 6i*=6t=220.
Let H be the projection of B on Ax, and I the

projection of C on Ay. Find the angle HMI -

Frohlern T3/448. Solve the following
equation

1,17;1" * + :,[r* + 3x + 2 = 6x' + llx + 8

frqlhfiern "l'41448'. Let ABC be a right triangle

\.ith the right angle A and let AB = a,
AC = b. Two internal angle bisectors ,BBr and

CCr intersect at R,,4R intersects BCt at M.

Compute the distance fram M to BC in terms

of a and b.

vbi o thay ddi tlugc vdro m6t dopn mpch g6m

cliQn trd thudn R, cu6n cin thuAn c6 d0 t.u cim

t = ! (.F1) vd tu dien c6 dipn dung C mic
5n'

nOi tiep.

Khi ar = alo thi cudng dQ ddng diqn hi-eu dung

qua dopn mpch d4t gi6 trl cgc dpi -I. .

Khi a = at hodc a) = @z thi cuong tlQ dong

diQn cuc d4i qua do4n mpch tl6u c6 gi6 tri bing

t, . Bi6t @t - @z= 200nrad/s .

1) TinhR.

2) Cho bi}t I^=lA vd ao = 100nrad/s, hiy

tinh %, atrvdC.

W rueNtt KHIET
(Hd N1i)

Frqrtrlerrc T'51,i48. Let a, b, c be real numbers

satisffing a3 +b3 + c3 =1. Prove that

az +b2 b'+c' c'+a' - 9

-T- 

t-----'----=-..

ab(a+b)i bc(b+c\' ca(c+ a)' 4

FOR TXIGHSCHOT}L

Froblem "t6l448. Express 2015 as a sum of
integers a1,a22...1an which are greater than 1

such thati ::[i, ,tmaximal.
i=l

Prolrlem T71448. Given a quadrilateral ABCD

and a, b, c, d respectively are external angle

bisectors of fra,fra,m,m. Denote

K =aab, L=b(\c, M =cad, N =d (\a.

Prove that the quadrilateral KLMN inscribes a

circle whose radius is

KMLN
AB+BC+CD+DA

Cz

Cr

ffifiHreilSSUE

(Xem fidp tang 2fl
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BiliTll444 (Lop 6). Tim s6 nguy€n daong n

ton nhtit sao cho sA ZOn vi6t daqc drd'i dang

al I az + ... + a,,, trong d6 a1, az, ..., a,, dirt
ld hqp tij. XAt qua bdi toan tr€n co tha1, ddi
kh6ng, n€u thay sA ZOn bang s6 2014?

LN gidl Ta gi6i bdi to6n t6ng qu6t AOI vOi s6

a: at4 az+...'Y an, trong d6 a1 , a2,..., an

d6u h hqp sO. Oe sO c6c s5 hqngn h lon nhAt

thi c6c si5 h3ng ph6i nho ntrAt. Ctrtr 1i ring hqp

sO chin nh6 nh6t bing 4 vd hqp sO le nhO

nhat bing 9. Vi th6 ta vi6t sO a trong dpng

a : 4k * r voi O < r < 3. Xtry ra b6n truong
hqp sau:

. N6u a:4kthi s6 z lon nh6t binek

. N6u a : 4k+ I thi vi6t a : 4(k -2) + 9 n6n

si5 n l6n nhat bang fr - 1;

. N6u a *- 4k + 2 th\ vi6t a : 4(k -1) + 6 n6n

s6 r lon nh6t bing k ;

. N6u a : 4k+ 3 thi vi6t a : 4(k -3) + 6 + 9
n€n s6 nl6nnh6nbing fr - 1.

Ap dUre vcr-. a:2013:4.503 + 1 :4.501 + 9
thi sO n I6n nhdt bing 502; vdi a : 2Ol4 :
4.503 + 2 : 4-502 + 6 thi s6 rz lon nhAt

bing 503. tr
F Nhfln x6t

Cic bqn sau c6 loi gi6i thing : NghQ An : Nguydn

Dinh Tudn,6A, THCS L)t Nhat Quang, D6 Luong;

Quing Ngii : LO Tuiin Anh, Phan Nguydn ThiAn

Dinh, Dd fhi AO Lan,6A, THCS Pham VEn Ddng,

Nghia Hinh; Mai Thi Thu Thdo, 6C, THCS TTr.
S6ng VQ, Tu Nghia.

VIET HAI

BitiT2l444 (LW 7).Cho tam gidc ABC va6ng

tqi A, 8:60". TrAn cqnh AC lay di€m E sao

cho ABE:2},. TrAn fia BE ldy di€m K sao

cho EK:BC. Tinh ta ao 66k.

Ldi gifii

L6y diCm F'tr6n.BK sao cho BF : BC. Kd tia
phdn gi6c cira g6c EBC, cit FC tai H. Tarn
gi6c FBC cdn, c6 BH lil phdn gi6c n6n cfing ld

dulng cao, tuc BH I FC, suy ra

dFE = CEF = 7oo + eEE =6FR =1 1oo vi
CE : CF. X6t hai tam gi6c CEB vit CFK c6

BE : FK (do BF : EK: BC), GE =GR,
CE : CF (theo tr6n), do cl6 LCEB : LCFK
(c.g.c) = CB: CK. Tam gi6c CBK cintai C

n€n BKC = KBC = 4OO. YQry BCK = IOOO. E

F Nh$n x6t

1) Bii to6n tucmg d6i d6, tdt cA c6c bBn tham gia gui
bdi tl6u cho k6t qui thing. Ngodi c5ch gi6i tr6n d6y,

m6t si5 bpn tim ra ktit qui bing c6ch dimg th6m tam
gi6c ddu BCG d,6 c6 CE li trung tryc cua BG.

2) Ta c6 thti thay gia tni6t i=60o, trEE=2l"
l^

bdng gi6 thiCt ABE =:- ABC, vdn c6 k6t qu6 LBCK

cdntqi C.

3) Cdc bpn sau ilAy c6 lcri gi6i ngfn ggn:

Phri Thg: Trin Minh Hiiiu, L€ Qu),nh Trang, 7C,

THCS VIn Lang, TP. ViQt Tri; Thanh Ho6: Einh

Quang Anh,7A, THCS Nguy6n Chich, D6ng Son;

Nguydn Vdn Hilng,7D, THCS Nht 86 S!, Hoing
Ho6; NghQ An: Tdng Trung NghTa, 6A, THCS Hod

Hi6u II, T.X Th6i Hod; Nguydn Dinh Tuiin,6C; Trdn

LO HiQp,78, THCS L)t Nhat Quang, D6 Luong; Zd

TORN HOC
18 -qufiU@
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Phuctng Tdm, 7B, THCS Hd Xu6n Hucrng, Qujnh
Lua, Nguydn Trpng Biing,7A2, THCS T.T Qu6n
Thenh, Nghi L6c; Hi finh: Nguydn Dinh Nhdt,7A,
THCS T.T CAm Xuy6n, CAm Kh6; Quing Ngiii:
Truong Thi Mai Trdm, Dd Th! AS Lan, Phan Thi Mi
H6ng, Nguydn LA Hodng DuyAn,7A, THCS Pham

Vdn Ddng; Nguydn Dai Duong,7B, Nguydn Trung

Anh, 7C, THCS Nguy6n Kim Vang, Nghia Hdnh;

Phqm Quiic Trung, Vd Thi Hing Kiiu,7A, THCS

Nghia M!, Tu Nghia; Binh Dinh: Nguydn Bdo

Trdn,7A, THCS TAy Vinh, Tdy Son.

NGUYEN XUAN BINH

BitiT3l444. Gioi bdt phmmg trinh

.rr +8 r'+8 .rr +8 ,\'rol +8. ^.-! -+ + + -:_r +... + --- > 800.-r+l -r'r+l -tj+l {r(xr+l

Ldi gidl DK: x * -1. BPT tuong ttuong v6i

(*#-r.(.#-r. .(.ff-')=,
f _gx }J _gx2 /0r _9100. 

^: 
,-..1 - yz*1 -"'- xloo+l zU

<+,r,-a{,a + yft;-.+#. 
J = 

o

e x(x-8)P>0 (1)

lxxee,r r: =, 
+1- 

+ 
rz * 1- 

+. . . + 
tmd+ t.

-V6i x28 thi x(x-8)>0, P>0 n6n VT(1)>0.

Suy ra x>8 ld nghiQm ctra (1).

- V6i 0 < x ( 8 thi x(x - 8) < 0, P > 0 n6n

VT(1)<0. Suy ra 0<x<8 kh6ng li nghiQm

ctra (1).

-v6i -1<x<0 thi x(x*8)>0. Tac6:

-(t x\(P "t'\ (fB 12\r=1 - +r, 
+rJ*[p+t**r.,J+"'+[roe *1+7m.l

Vcri mgi freN* vd -1<r<0 ta c6:

1 x 2i+x+l .^
_\al

x+l'*+1 (x+1)(x2+l)-"

xzk L i?k+t _ *k(2*k*2+x+l) .n
i?k+t +f i2k+2 +l- (izk+r ]-l)(fik+z ]-l)-v '

Do d6 P>0 . Suy ra VI(1)>0.

Vdy -1<x(0 ld nghiQm cta (1).

- v6i x<-1 thi r(x-8)>0,P<0 n6nw(1)<0.

Suy ra x<*1 kh6ng li nghiQm cta (l).

Vfly tflp nghiQm cria BPT dd cho ld

5=(-1;0lu[8;+oo) .tr

) Nh$n x6t. MQt sO bqn kfrOng xdt tlir c5c truong hqp

n6n d6 s6t nghiQm. C6c ban sau c6 lcri gi6i tt5t:

Hn NQi: LA Duy Anh, 9A, THCS Nguy6n Huy
Tucnrg, D6ng Anh. Hir Nam: Ng6 NhQt Lorg, sti nhd

26, ngd l, tA 17, phuong Minh Khai, TP. Phir Li.
Quing Ngii: Zd Thdnh Hy,8A, THCS Hdnh Trung;

N3,ryen Trung Anh, 8C, Nguydn Dgi Dwong, 88,
THCS Kim Yang; Nguydn LA Hodng DuyAn, 8A,
THCS Phpm VEn Ddng, Nghia Hdnh.

TRAN HOU NAM

BlitiT4l444. Cho t* giac ABCD nQi ti€p du:dng

trdn (O) c6 BAD til. Qua A vd cdc tia vuong

goc vo'i AD, AB lin ltqt cat cac canh CB, CD

tqi P vd Q. Gid sfi' du'dng thiing PQ cat

dacrng thling BD tqi M. Chtmg minh riing

frii:e0,.
Ldi gidi

E

Tri gi5c ABCD nQi ti6p n6n

DAB +BCD= l80o

^Taco DAB+QAP=DAP+QAB

90o +90o = 180o

rri (1) vd (2) suy ra 6dD=6D.

(1)

(2)

te nn, oo-rorn, 
T?[I#S1g
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f,6y di6m E d}i ximg vdi A qua PQ thl
^ ^ ^ ^
QAP=QEP. Do d6 QEP=BCD, md E vit C

cung thuQc ntra mflt phing bir PQ n6n tu gi6c

PQEC nQi ti6p. Suy ra iC1 =fF1 @ai g6c

nQi ti6p cingchdn EQ).

Ta c6 fFl=trF/ (tinh chAt ddi xrmg);

^ ^ ^
APQ = DAE (cingphlr vtri EAP) n€n

flF1=fri.
Do t16 tir gi6c DACE nQi ti6p, hay E thuQc

rruong trdn (o). Khi d6 dEE=frE =dFE,
suy ra tfi grhc MEPB nQi tii5P.

^ ^Do i16 MEP+ MBP=180o . Lpi c6

ffiF =ffiP;ffiP =ili suyra

fu * fri =ftl" >fu *AP *fri= 18oo

^ ^> MAC + DAP= 180o.

Md frP = 9oo non fud =9oo (rtpcm) tr
) Nhfn x6t. Bdi ndy c6 it ban gui lcri gi6i tlrin tda

so4n. Tuy6n duong ban NCoye" H6ng Quiic Khdnh,

9C, THCS Dpng Thai Mai, TP. Vinh, NghQ An c6 loi
giei t6t.

PHAM THI BACH NGQC

Bdi"f5l444. Gidi hQ phanng trinh

I,lrr- -,F : 2x -6
1r' * y' +7(x + y)xy = al1rDG' + y)

Ldi gi,rtLDi6u kiQn: *r1", y2O.

Ap dpng U6t Oang thric Cauchy cho 2 s6 ta c6:

x3 +y3 +7(x+y)xy =(x+y)3 +4(x+y)xy

>zJG;ffT@ +i xt = 4(x + ;92'[xy

=+^[rylQ' +y2)+2xy)

> + 
"[xy 

z J(F +iD xy =8 *y JTr? + fr .

Nhu vfy, x3 + y' +7 (x+y)xy>8xy JTF+ ie)

vd ding thric x6y ra Q x: !.

zoT?8il#E! "'*

Do d6 PT(2) e, : y. Thay x : y vdo PT(1)

thi PT(l) tr6 thdnh .'lri-\-Ji =2x-6

e (^lr; 1 _ J-*) (J z * _ z *r:u 
. r,

o 2x -3 - x = 2(x -11(J2* 1* Ji)
e @ -T(zJzx a +zJi-1) = o Q a :J

7.-
(do x> i>J2r-+Ji>o;'t

2A;3 +2Ji-1> o).

VQy HPT dd cho c6 nghiQm duy nhAt:

x: y:3. A
F Nhfln x6t

1) Da s5 c5c b4n <16u gi6i dung. DC di <l6n ti5t tuan

^,x : y, mQt s6 b4n dd sri dpng c6c lpp lufn, bi6n d6i

kh6c, ching hqn:

.Df;ty:lo(k>0),PT(2) e(k-t141t? + 18k+ 1):0
+k:l>x:y.
. PT(2) tuong duong v6i

x3 + y3 _ (x + y) xy = B *ylJTf-+ y, ) - (, + y)]

<+(x-y)2(x+ r)=frffi#
e (x - y)'[{x+ r)' + (x + iJT* + y\- 8ry] =0.

. D{t ^t 
: x + ! vit P : xy,bi6nd6i PT(2) theo S vd P

d6n d6n ki5t qu6 I : qP.

2) MOt s6 bpn cdn bi6n d6i dei ddng, lfp lu4n chua

chflt ch6, c6 bpn qu€n kh6ng ghi dAy dir tlia chi tr6n

bdi n6n chua dugc n6u t6n lin ndy.

3) Cbc bpn c6 loi gi6i <litng:

NghQ An: Nguydn Hing Quiic Khdnh,gc, THCS

Dpng Thai Mai, TP. Yinh; Ddu Thi Khdnh Linh,9C,
THCS Li Nhflt Quang, Dd Luong; Binh Dinh:

Nguydn Bdo Trdn,7A, THCS Tdy Vinh, Tdy Son;

Yinh Long: Ng6 Hodng Anh, 8|2,THCS Le Qqf DOn,

TP. Vinh Long; Pht[ YOn: Ngri LA Phwcrng Trinh,9E,

THCS Luong thi5 Vinh, lp..Tuy Hda; Quing Nam:

LA Phubc Dinh,9ll, THCS Kim Eting, TP. HOi An;

Quing Ngiiz Nguydn Thi Hq Vy,7A, THCS Henh

Phu6c, Nghia Hdnh; Ph[ Thg: NguTeY Tiiln Long,

9Al, THCS Ldm Thao; Thii Binh: Trdn Quang Minh,

9A4, THCS Nguy6n Dric Cdnh, TT. Di6m Di6n, Th5i

(1)

(2)

(*)
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Thuy; Thanh H6a: LA Quang Diing, 9D, THCS Nht
86 Sy, Hodng H6a, Dfing Quang Anh,7A, THCS

Nguy6n Chich, D6ng Son; Hn NQi: LA Duy Anh,9A,
THCS Nguy6n Huy Tu&ng, D6ng Anh; Vinh Phrftc:

Ngaydn Thanh Mai,gA, THCS Tudn Chinh, Vinh

Tudng, Vinh Phfc.

NGUYEN ANH QUAN

Bit1T61444. Cho a, b, c td cac so thLrc dtrong

thoa mdn abc = l. Chang minh rang

^ ab bt' ('u g
tt'+ll'*r't+ 

-,* 
-r 

,- ?-.' u: +b- n- +(- ('- +u- 2

LN gidi. BDT phni chimg minh tLrong ducrng

v6i

z(d +b3 *C\+@-*$-* ? ;>e ( I ).\ / d+b' b'+c' (*a'
Voi c6c s6 duong a, b, c,ta c6 :

a3 +b3 > ab2 + o2b ; b3 +r3 > bc2 +b2c;

,3+o3>,r2+r2o.

CQng theo vi5 ba gPt trOn, suy ra :

2(a3 +b3 + c31

> c(a2 + b2) + a(b2 + ,21 + b7r2 + o21

+2(a3 +b3 +c3)> o3 +b3 +c3 +

c(a2 +b2)+a(b2 +r'1+b(c2 +a21
(2).

Ta chimg minh r[ng

a3 +b3 +c3 +
c(a2 +b2)+a(b2 +c2)+b(c2 +a2)

a(b2 +c2) * ?b" , rz2 b'+c'

b(c2 +a2) * ?ro = a211
L C +A

CQng theo vC UOn BET tr6n, ta duqc (3).

Tt (2), (3) suy ra (1). BDT trong ddu bdi duqc

chimg minh. Ding thric xiy ra khi vd chi khi

a=b=c=l.A
F Nh$n x6t. Ddy ld bdi to5n kh6ng kh6 n6n c6 nhiAu

ban grn bdi gi6i voi mQt vhi c6ch ldm khiic nhau. MQt

sO Uan Oa sir dung BDT Cauchy cho s6u sO hoflc eOt
kh6ng c6 trong chucrng trinh ph6 th6ng. Di6u d6 ld

kli6ng cAn thi6t. Viri c6c sr5 duong a, b, c, ta c6 :

a3 +b3 > ab2 + a2b e a(a2 - b2)-b@2 -b')>0

e (a-b)2 (a+b)> 0. BDT clung. Eing thric x6y ra

khi vi chi l$i a: b.

C5c b4n sau ddy c6 bdi gi6i t6t :

TiAn Giang : Dfing Trdn Qu6c Diing,12 ToriLn, THPT

chuy6n Ti6n Giang, TP My Tho; Thanh IJo6: Vd

Phuc Thanh Sctn, l2Al, TI{PT Sam Son, TX Sdm

Son; Vinh Long: Lrru Hodi Bdo Trdn, 12T1, Trdn

Cao NhiQm, 11 Tl, THPT chuy6n Nguy6n Binh

Khi€m ; NghQ An: Dacrng Dirc Minh, 10A1, THPT

Q"jmh Luu I ; Hi Tinh: L€ Ngtrydn Khdnh Ly,llTl,
Nguydn Vdn Th€,10T1, THPT chuyCn Hd Tinh; Bir

Ria - Viing Titu: Phqm Vdn Huy,11A4, THPT V[ng
Tiu; Ninh Thu$n: Nguydn Trdn LA Minh,11 To6n,

THPT chuyCn LC Qqf D6n; Quing Tri: H6 Si
Hodng, 1181, THPT Dakr6ng, H. Dakr6ng; Ddng

Nai: Nguydn Nam Binh, 11 Torim, THPT chuy6n

Lucmg Th6 Vinh.

NGTTYENANHDIING

B^i T71444. Cho tam gidc ABC, D ld trung

di€m cua canh BC. didtn M tily ! thtt6c

khodng BD. VA hinh binh hdnh MEAF vdi E

thu6c AB vd F thu6c AC, MF ,tit lO tqi H.

Dudng thdng qua B song song vcti EH ,/it l,tt'

tai K; AK ciir BC roi t. rinh ff.
LN gidi (Theo bqn Nguydn Tidn Dqt, lIT,
THPT chuyAn Lam Son, Thanh HoA.

2

2ab 2bc Zca+_*+_*+_ >9 (3).
a'+b' b" +c' c" +a'

Ap dung BDT Cauchy,ta co :

a3 +b3 +c3 >*[dFC =2.

c(az +b2\ Zab
--:--------1 r- \')

a ' 2 ,2-z a+D
(luu f abc =7).

c(i +b21 2ab
"rJa'+b-

-')

te nn, oo-rorn, 
T?EI#?E 
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Qua D kd duong thing song song vbi AB, cdt

tia AI t4i P. Ap dUne dinh li Thales cho c6c

dopn song song ta c6

. IB 
=AB =-AB .HK (v\ DP ll AB) (l)

ID DP HK. DP

AB AB BC
o _=_ =+ wl ME ll Aq (2)

HK BE BM

HK AH BM. 
-=-=+ 

wl HKI I DP vd MH I I AB) (3)
DP AD BD

Tt (1), (2),vit (3) suY ra

1B 
-_Bc .BM =BC =2.vav 2=z.a

TD BM. BD BD ID

F Nh$n x6t

1) Gqi C ld giao ttii5m ciraPD vdAC'YIHF ll DQvit

HF AH BM 2BE HK
W ll AC 

"e" fu=i= eD= BA 
=69, "Y 'u

HF: HK)@Drq:-l = 2,*=, - *=zIB CB ID

2) MOt s6 ban cdn sri drpg <t1nh li Menelaus dC gi6i

bdi to6n tr6n. Ngodi bqr Dqt, c6c b4n sau cfing c6 loi
-^. !

glal tot:

Vinh Long: Trin Duy Qudn, l2Tl, THPT chuy6n

Nguy6n Binh Khi6m; Quflng Namz Nguy€n Wnh Ngpc

Nii, l2ll, THPT chuy6n NguySn Binh Khi€m; IIir

Tinhz Nguydn Vdn Th€, Nguydn Ngpc Phuong Linh'

10T1, THPT chuy6n Hd finh; CAn Tho: Vd Thudng

San, llAl, THPT chuy6n Ly TU Trgng, Binh Thuf;

IIn NQi: Trdn DiQu Linh,l0Tl, THPT Chuy6n DHSP;

Trdn Mqnh Hitng, llTodnA, THPT chuy6n Nguy6n

HuQ; TP. Hd Chi Minh: Dd N4"YA" Wnh HuY,

10To6n, PTNK, DHQG TP' H6 Chi Minh; Long An:

Nguydn H6ng Hd Vy, llTl, THPT chuy6n Long An;

Ninh Thufln: Nguydn Trin LA Minh, llTofin' THPT

zzT?EI,#@

chuy6n LC Quf D6n; NghQ Aw Hi Xudn Hitng,l0Tl,
THPT D0 Lucrng I' 

NGU'EN THANIT H.NG

BiiT8l444. Cho ddY s6 (vn), thda mdn

[''=s
1v,,, = rl, -4vl +2.

Xac dinh t6 hqng t6ng qudt v,.

LN gifii (Theo da sO c6c b4n).

Sir dung hing ding thric sau

Bnr -Btr? +lla .*), voi m=](,. j) trl

DAt Z=un tathu dugc

[',=]=+('**)'' 
=*" +'[n)' 

e)
lun*r=\uf -8u] +l

Theo (1) thi

,, = L(oo 
. *), u, = i(oo' 

. #),
Bing phuong Ph6P quy nap, ta thu dugc

1,,=Ib*l),o=*(, +l^)
) '\ u/ ' .Y?y

1",=+(*".#)
- 

-- 
ln-\ , 

-t 
4n-l

,,=(lt*1") .[t#,) ,n=t.z, r
) Nh$n xdt. Chc b4n sau ttAy c6 lcri gini dung:

Cir Mau: Trdn Ngqc Bach, llCT, THPT chuyCn

Phan Nggc Hi6n; Dik LEuz Hodng Th! Thdo Ngpc,

IOCT, Nguydn TriQu Hu)nh' llCT, THPT chuyCn

Nguy6n Du; Dh Ning: -Mguydn Htcu Hodng Hdi'

1lAr, THPT chuy6n L6 Quli D6n; Edng Nai:

NsiA, Cdng Phuc,10T, THPT chuy6n Lucrng Thi5

Vinh; Gia Lai: Phsm Thdnh Nhdn,12C3A, THPT

chuyOn Htrng Vucmg, Pleiku; Hoir Binh: Hodng Bdo

Linh,|2T,THPT chuy6n Hodng V5n Thp; Hi Nam:

Hodng Dwc Mqnh,11T, THPT chuy6n Bi6n Hoi;

He NOi z Hodng LC Nhil Titng,llAz Toan, THPT

chuy6n KHTN ; Trin Phuong Nam, llAtg, THPT
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Nggc T6o, Trdn Mqnh Hilng,llTA, THPT chuy6n

Nguy6n H:trQ; Kiiu Thu Hwrng, 1lT, THPT Scrn

Tdy ; Hd Tinh z L€ Vdn Trudng NhQt, Nguy€n Vdn

Thd, 10T1, THPT chuy6n Hd TInh; TP. Hd Chi

Minh: Vd Thdnh Dst, l}CT, THPT chuy6n Tr6n

Dai Nghia ; Dd Nsuydn Wnh HuY, 10T, PTNK

EHQG TP. Hd Chi Minh; Hung YAn: Trdn Ba

Nhung,l lTr, THPT chuy6n Hrmg YCn ; Long An :

Chdu Hod Nhdn, THPT chuy6n Long An; Nam

Dinh : V'il Tudn Anh,l2T2, THPT chuyCn L6 H6ng

Phong; Ninh Thufln z Nguydn Trin LA Minh, llT,
THPT chuy6n L6 Quf D6n ; NghQ An: H6 Xudn

Hi.rng,lOTy THPT D6 Lucrng I; Phan Nha Trlnh,

11A, THPT DiSn Ch0u 3 ; Trdn Quang Huy, THPT

chuy6n DH Vinh ; Bi Rfa - Viing Tiru z Phqm Vdn

Huy, 71&, THPT Vflng Tdu; Quing Triz H6 S!

Hodng,1lBr, THPT Dakr6ng ; LA Vdn Binh, llT ;

Trin Trpng TiAn,l2T, THPT chuy6n L6 Qui DOn;

Thanh ldroilz Trlnh Hodng Duc, Nguydn Tidn Dqt,

Phqm Vdn Thdng, 11T, THPT chuy6n Lam Son;

Vinh Long : Trdn Cao Nhi€m, llTl; Hu)nh Hdo,

11T2, THPT chuy6n Nguy6n Binh Khi6m ; Quing
Ng5riz Bgch Thi Thi€n Ngdn, 10T2, THPT chuy6n

f.C rcriet; YOn Bii : Phqm Ngpc Son, Vfi Hing

Qudn,|}T,THPT chuy6n Nguy6n Trit Thenh.

NGUYEN VAN MAU

BdiLll444. MQt qua ciu nho, dan hii ndm o

chdn nAm cd fiA di€n ld tam giac vu6ng cdn

AOB, cii dinh d0 ddi hai cqnh ban ld I (hinh

vd). Cdn truyin cho qttd cdu vdn tdc \ bing

bao nhi€u huong dpc mfut nAm dd qua cdu roi

dung di€m B cua nAmT

Ldi gidi

v

- Chon mOc th6 ndng 0 m[t ph5ng chin canh AB.

- Gqi v h van t5c cua qua cdu ldri 0 dinh cta n6m.

- Ap dung dinh luflt bio todn co n[ng, ta co:

l"l'ti-mvi -i-mv'+mglcosa2"2
1r.J,_mv'+mel-
2 "2

t,
Q 

rmvo 
--

-

J,3 - stJ2.

Khi qui cAu toi O, n6 tpo voi phuong ngang

mQt g6c 45o voi v0n t5c v.

X6t chuy6n dQng cira qui ciu theo hai trgc Ox

YiL Oy (hinh vC).

- X6t quf, cAu chuy6n ttQng theo trlvc Oy:

,, = -+;r), =, -+, ;, =r, -rQ-"'

Khi qui cdu cham B thly:0

Ji, 2J,)vt-g 4r'=t- r 
r.

Vfln tOc cria qui cdu ngay tru6c va ch4m:

*Ji zJl
v_.:v--.-v = -v,Yzg

Khoing c6ch gita hai 6n qui cAu va ch4m

t^li
tren m6t OB cian6m ld: , =Tu

6

- Xdt qui cdu chuyi5n dQng theo tt1c Ox:

o-=*.
2

Qudng duolg qui cAu di ttugc dQc theo truc

Ox, sanchcvachPm 1i0n tiiiP:

xr:x2iki,..ixn=l:3:5...: (2n-t), v6i n e N*'

, | .2 2J\OA - stJr)laco: xl =ro*, = f 
.

Di6u kiQn dC qui cdu roi trfng dii5m -B:

\+x2+...+xn

=[t+:+5+... +(2n-1)]r, = n2rr=1

*nn, oo-rorn, 
T?Eil,HS 
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o nrzJioi - srJr) - ,
o6

=Y0 =

) Nh$n x6t

1) MOt s6 Uan giii kh6ng tring qu5t, chi x6t trudng

hqp duy nh6t qu6 cAu bay tu O vd roi dring tli6m B

md kh6ng xdt qui ciu niy z lAn tr6n OB vi r<ri ttring

cti€m,8.

2) Cicb4n sau c6 loi gi6i tlung vd ddy dn.

Hi finh: LA Nglydn Khanh Ly,llT; THPT chuy€n

Hd TTnh; Gia Lai: Trdn Thanh Long,l}CaB, THPT

chuyCn Htng Vuong; Hoi Binh: Hodng Bdo Linh,

lZToirr.,TlIPT chuyOn Hoang Vdn Thu Diing Th6p:

Trdn Hodng Nhwt, ll Lli, THPT chuy6n Nguy6n

Quang Di6u, TP. Cao LEnh; NghQ An: Tdng Trung

HiAu, llA1, THPT Th6i Hod, TX. Ttl6i Ho\ Chu

Minh Th6ng, 11A3-K41, THPT chuy6n Phan BQi

Chdu; Binh Phrnfrc: Npydn Vdn Hitng,llB, TIIPT

chuy€n Quang Trung; Thfi Nguy6n: Trdn Trqng

Dqo,10 To6n, THPT chuy6n Th6i Nguy6n.

DANG THANH HAI

Bdi LZl444. Cho mach di€n nhu' hinh vd,
: ,. "trong dd ngtton diit co hieu di€n th) U khong

dtji, no td bi€n tro'va Rr > R:. Di c'htt.t'dn con

chat, C fi'An bi€n trcr thi thiiy so chi c'ua ampe

kd A thay. dtii tir 0,08A d€n 0,2A t'a so c'hi ct)ct

v6n kd v thay ddi ilr 16V den 20,8V. Xac dinh

gici tri cilct (L,Rr, Rz vd Rr'. Cho bi€t cac dung

cu do la li tro'ng. Bo qtta di€rt tr/'ct)a ngtrin

diAn vd ddv ndi.

Ldi gi,rti. Ggi /r ld cudng dQ dong tli6n qua

R1, / vi x lAn luqt ld diQn tro cira hai tlo4n

m4ch CD viL CM (0 < r,y < Rr). Ta c6:

U=Uv+IA.Rz (1)

Vi Ukhdng dOi n6n tu (1) ta suy ra, l*'i U, dqt

gi6 fi lon nhAt th\ I A nh6 nh6t vd khi Uy d1t

gi6 d nhO nhat thl I A lon nh6t. Tir d6 ta duqc:

U =16+0,2.R2

vd (J = 20,8 + 0,08.R2

ciai hq (2) vn (3) ta duqc

U =24Vvd R, = 40f).

DiQn tro ctra ci doan mPch li:

(2)

(3)

D -.. , ('1&]R, 
- Y(x+nr)+(& +n')&

Kw=/*r+Rr+&:- 
x+R2+&

I. =I*.
URr

R^tw x+R2 +Rr
(4)

r+R2 +Rl

URt

y(*+nt)+(n, +nr)R'

Vi U,R,,R, vd Ru khdng dOi n6n tu (4) suY

ra: Iumax khi y(*+nr)min

Do y20 n6n l(x+Rr)>0.

Vqy y(*+R2)min = 0

Suvra lA^u*=ilffitr=#*
Thay gi6 tri cria I tr^n*,(J vd R, o tr6n ta

ilugc Ru = 80f) .

Cffng tu (4)tac6:

I omin khi y(x + R, )max .

Dfly li tich cta hai sd hpng ldy vi (x+Rr) c6

t6ng kh6ng COI Uing (nr+nr) n6n tich

l(x+R2)max khi Y = x+ R2

> 80-x = x* 40.

TONN HOC
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Suyra x=20f) ve /:60Q.
Thay c6c gi6 fi vio (4) ta dugc:

I Aoi, = 0,08 =
24Rl

= Rr = 20O.J

F Nh$n x6t

Bqn Nguydn Vdn Hilng 118 THPT Chuy6n Quang
Trung, Binh Phu6'c c6 kri gi6i <lung.

NGUYEN XUAN QUANG
60(20+40)+(so++o)(

qidi lldi

g{.t*E
xxxxxxxxxxxxx

Bii T9ITHCS. Tim tdt ca cac b0 ba so ngnyAn

duong (x, y, p) voi p td sd nguvOn to, thoa

mdn phttcrng trinh 8r3 +-1,'3 -6-t\,= p-1.

Ldi gidi (Theo ban LA Phr6c Dinh, 9ll
THCS Kim Ddng, HQi An, Quf,ng Nam).

1?Tac6p:8x'+!- +l-6xy
1'': (2x + y + l)(4x' -t y' + I - 2xy - 2x - y).

Vi p 1d s5 nguyOn t5, x, y > 0 n6n ta suy ra

'r'r1
(2) <+ (2x-y)'+ (2x- t)'+ (y - 1)-:2 (3)

1> (2x - l)- < 2>2x - I : I +x:1.
))

Thay vdo (3) ta duqc (y - 2)' + O/ - l)- : 1

, [-.,: I+y'-3y+2:0 +l:,_;
LJ_O.

N6uy: 1 thay vdo (1) ta du-o. cp : 4 (lopi).

N6uy : 2 thay vdo (1) ta dugc p : 5 @hdp
nhQn).

Thir lAi vor(x,y,p): (1,2,5)tath|y thoi mdn.

Edp s6: (x,y, p): (1,2,5).J
F Nh$n x6t. Bii ndy duoc d6ng tl6o c6c b4n hgc

sinh THCS tham gia gi6i. T6t cit c6c ldi gi6i ddu

ilirng. C6c bqn c6 loi gi6i t5t:

lZx+y+7= p (l)
\+*' * y2 + 1 -2xy -2x - y = I (2)

Ta c6

Thanh Ho6: LA Quang Diing, 9D, THCS Nht 86 Sy,

Holng Ho6; Quing Blnh: Phan Trin Hudng, 8D,

THCS Qu6ch Xudn Kj,, 86 Trach; NghQ An: Hodng

Trdn Ddrc,7D, THCS Li Nhat Quang, D6 Luong;

Th6i Binh: Trdn Quang Minh, 9Aa, THCS Nguy6n

Eirc CAnh, ThSi Thuy; Hd NQi: Nguydn Hodng Long,

8B, THCS Nguy6n Thugng HiAn, Ung Hod.

DANG HUNG THANG

Bii't10/THCS. Cho tant gidc ABC, I ld m6r
,,; I ^diem nam tren tia phan gidc trong cua goc

BAC. Dtrd'ng thdng qua B song song voi CI
cfu AC ei D; dactng thang qua C song song

vo'i BI ctit AB tqi E. Gqi M, l,t theo thtt tLr ld

trung di€m cua BD, CE. Chtbng minh riing AI
vu6ng goc vdi Mltr.

Ldi gidi
A

Darl)

K6t qui bdi to6n ld hi6n nhi6n voi MBC cdn tpi

A. T a xdt trudng hqp LAB C lttlng cdn t4i A.

V\ BI l/ CE n€n Sila: Scat ,

CI ll BDnOn Socr: Sacr. Tu d6 Sen: Soct.

Do 1 nim tr6n tia phdn gi6'c trong cira g6c

BAC n€n khoing c6ch tu 1 ddn BE bing
khoing c6ch tu I d€n CD. Suy ra BE : CD (l)

te nn, ,ro-rorn, 
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Gqi r(, -I theo thf t.u ld trung di€m cua BC,

DE.Dlmg c6c hinh binh hdnh KBEQ, KCDP.

Tathdy cdctu gi6c KCQE, BKDP, EQDP d€u

ld c6c hinh binh hdnh. Do d6 M, N, -rtheo tht
qu lir trung di6m c6c dopn thing KP, KQ, PQ.

Tt (1) ta c6 KP: CD: BE: KQ, suY ra tam

gi6c KPQ cdn tai K, ddn d€n KJ L PQ.

Md L0l 1d duong trung binh cil,a LKPQ, n€n

KJLMN (2)

Lai c6 KQ ll AB, KP ll AC vit KJ, AI theo thri

r.u ld phAn gi6c ctc e6c jEP vit 6k, n€n

KJ II AI (3)

Tt (2) vA (3) suy ra AI L MN (dPcm). tr
) Nhfln x6t. Di6m m6u ch,5t trong lni gi6i bdi toan ld

viQc chi ra BE: CD. Ci$ b4n sau ddy c6 loi gidi dung:

Thii Binh: Trdn Quang Minh,9Aa, THCS Nguy6n

Dirc Canh, Th6i Thuy; Thanh IJoL: Dqng Quang

Anh,7A, THCS Nguy6n Chich, DOng Son; NghQ An:

Nguydn H6ng Qu6c Khdnh,gc, THCS D[ng Thai

Mai, TP. Vinh; Quing Nam: Zt2 Phadc Dinh,9l1,

THCS Kim D6ng, TP. HQi An; Kon Tum: LA Vi€t

Lru Thanh,8A, THPT chuyCn Nguy6n f6t fUann;

Bn Ria - Vflng Tirut Phqm Th! Phwong Thu!', 92,

THCS Nguy6n ThSi Binh, TP. Vfrng Tiu.

HO QUANG VINH

Bii T9ITHPT. Tim tut t:t) ,-'ric lttl; r on khtt,-'

t'ring ,1, I] r'tiu tap cat' ;i ttgtr.t'in tlrcrt'ttg -

,:tto t'ho cur; diitt kiirt ,ttrrt ir.rtx' f hiu mitn;

r.1 l r lJ = Z..l r- lJ' 1, "

ii) I''(i'i moi s,htin ni'u e ,4. b e B lu t'rt

a1 t b e ;1 vi 2u t b e B.

(Do so suAt, diAu kien i) bi in thi6u A w B : Z*.

Toh sopn thenh that xin 16i ban clqc).

LN girti. Tir gi6 thi6t ta suy ra ttong A kh6ng

co phAn tu a mh 2a e A.

Ki hiQu c 1d phAn tft nh6 nh6t cira tQp hqp B.

Tir nhan x6t tr0n ta c6 c e {1, 2\' Ta s€

chimg minh c:2.
Phin chimg c: 1, khi doYa e A

) a * I e A > a-r 2: (a + l)'t I e A,...Do

d6 a + n e A, Yn : O, I,2,... mAu thuSn v6i

2a+l:a*(a+1)eB.
Nhuvfly c:2>! eA

=3:l+2eA>5:3+2e4,...
Cflng nhu vfly

4 :2.t + 2 e 8,6 :2.1 -r 4 e B, ...

+ t6t cd cdc s6 nguyEn ducrng chin e B.

Thu lai th6y hai tflp hqp A : {1,3, 5,...},
B: {2,4,6,...} thoi mdn c5c cli6u kiQn cua

bdi to6n.tr

F Nh$n x6t. Trong s6 c6c b4n hgc sinh giri loi gi6i

t6i Tod soan c6 hai ban c6 l<ri giAi tiling:

YGn B6i: Vil Hing Qudn, l0T, THPT chuY6n

Nguy6n f6t Tna*r; Hung YOn: Trdn Ba Trung,

11Tr, THPT chuy€n Hrmg Ydn.

NGUYf,N MINH DT.IC

Bii T'lOiTHI'}T. f'ho ttttti gitit' "lB() khing

ttitt irti 'i tti O, ll iin lri,.,t l,t r,ittr.7ri,.tt]:l tt't'j]!

ityttr.ii tir:7;, trLu-' ltirtt ('t/Lt tLittt '<iLt( lhr, tr.N

thting qtiu il t,tt6ttg(ri)r'\'r)i t)li,,it U(-'fai K

{'hfutg minh rittg ll t'tt trinr ,litirttg trin []ult'i'

t ritt t'tit: lLtttt tiii' .18C, .18K. .1CK t'itng tlittr.)t'

tnil Jrrt)'n,q lritr

Ldi gidi (Theo bqnNguydn Quang Huy, THPT

chuy€n DHKHTN, DHQG Hn NQD.

Ggi E, Eb, E" theo thri tU ld tam dudng trdn

Euler cria cdc tam gi6c ABK, ACK; X, Y, Z theo

thf tU ld trung di)m cilr- AB, AC, AK; D ld giao

di€m cua AH vit B C (hinh ve).

Duong nhi6n E, Eb, E" theo thti t.u lir tdm cita

c6c duong tritn(XYD), (XZD), (YZD) (1).

Do d6 EE6, EE, theo thri t.u ludng goc voi XD,

TONN HOC
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PROBLIMS...
(Ti€p theo trang 17)

Problem TS/44E. Suppose that the polynomial

f(')= *3 +o*2 +bx+c

has three non-negative real solutions. Find the

maximal real number 0, such that

.f (x)> a(x- a)3 ,Yx> O .

TO1VARDS N{ATHE&IATICAL
OLYMPIAD

Problem T9l448. Let [x] be the greatest

integer not exceeding x and let {x} = x-[x]'
( zotz . zoto l

Find ] P +'q I where p, q arePrimes

L 120 )

numbers which ate gleater than 5.

Protrlem Tl0/448. Let x, y, z be positive real

numbers satisfying *3 + y' a 7 =2'f1+1.
Find the minimum value of the expression

Froblern Ttrl/448. Given a

whose terms are greater than 1

-. ln(lna-)Irm "-
n-++6 n

sequence (o*)

and satis$z

1

2014

Let

Prove that

bn=\

1im
n')+@

,- 1' I - I
t - ' )' 1.xy-z-

I

YQy (HE, HD) = (AZ, XZ) (modzr)

(v\HE L AK : AZ;HD L BC ll XA

: (XZ,Dz)(moda)

(vi,'4vdDddi xfng vdi nhauquaX)

1--
= 

I 
1 E uX, EoD) (mod a) ( vi (l))

2' "

: (E uE, E6D) (modzr) (v\(2); E uX = EtD)'

1",* l"r+...+ Jo, (n e N-) .

bn is a finite number.

Protrlenr T1?1448. Given a triangle ABC and

O is any point inside the triangle .Let P, Q, and

R respectively be the projections of O on BC,

CA, and AB respectively. Let Ar Bt and Cr be

arbitrary points other than A, B, C on the lines

BC, CA, and AB respectively. Let A2, 82, afid

C2 are the reflections of ,4t, Bv afld C1 through

the points P, Q,andR.
Let Z, = (ABp) r-t (B CrAr) a (CAtBr) ;

Z, = (AB2C2) n(BCrAr) a(C,4rBr) .

Prove that O is equidistant ftomZtand22'

Translated by NGUYEN PHU HOANG LAN
College of Science - VietnamNational

UniversitY, Hanoi.

Do d6 H, E, D,E6 cirng thuQc mQt tlucrng tron'

Tucrng tV H, E, D, E, cirng thuQc mQt tluong

tron. Vfy H, E, E6,E, cr)ng thuQc mQt ttudng

trdn.E

) Nhfln x6t. Edy ld bdi to6n hay nhmg kh6ng qu6

kh6, tuy nhi6n chi c6 8 b4n tham gia giAi' Tru ban

Huy,7 bpn cdn lai ho{c kh6ng bitlt su dung g6c dinh

hu6ng hoflc sir dirng g6c dinh hucmg chua thinh th4o

n6n ldi gi6i dOu qu6 dai vd phu thuQc hinh v0' Xin n6u

t6n cri 7 b4n: CAn Tho: Laong Khang-An, THPT

chuyOn Lli Ty Trqng; Thanh H:ohz Nguy1n TiAn Eqt,

11T, THPT chuy6n Lam Scrn; Nam Dinh: Vil Tudn

Anh,l2T, THPT chuy€n L6 H6ng Phong; NghQ An:

H6 Xuan Hilng, l0Tl, THPT D6 Luong I; Trin

Quang Huy, l0Al, THPT chuy6n, DH Vinb Hi

Tinh: Nguydn Vdn Th€, lOTt Trdn Hqu Mqnh

Cadng,l2T1, THPT chuY6n He Tinh'

NGUYEN MINH HA

se nn, oo-rrro 
T?HuHBE 

2?

https://tieulun.hopto.org



I

Tl"l 3:H1ffi-# tflu ehuu€n uG
trong li thuy6t s6 md

chua c6 loi gi6i (xem bdi

"Gid thuy& sd nguy€n

ti5 sinh d6i vd Yitang

Zhang" TH&TT sO 443,

th6ng 512014) trong bdi

Gdthugdt Goldbach

,u,,#|ff,3y,t?ffiffi
"T6i tin riing gid thuy€t nd1' 1r;,, toan dting

nhmtg t6i vdn chaa th€ chtmg ntinh drroc".

Ta c6 ttr6 tci6m tra

Uang tay Gia thuyet

Goldback vdi nhirng

sO ntrO. Ching hpn:

4:2+2;6:3+38
:3 + 5; l0:3 +7

12: 5 + 7; 14 :7 t-7

16:J+11
18:7+11
20:7 + 13

Nhd Todn hpc Thttl; Si

Leonhard Euler

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

Gi6ng nhu dinh li lon Fermathay Gid thuy€t

s6 ngtyin t6 sinh d6i, gid thuy€t Goldback dugc

ph6t bi6u cgc ki don giAn, r6t OE tri6u nhrmg 14i

vd cirng kh6 chimg minh. N[m 1900 tai Dai hQi

To6n hgc QuOc te 0 Paris, gid thuyAt Goldback

d6 tluoc nhd to6n hoc vi dqi Hilbert dua vdo

danh s6ch z3biLitoSn kh6 nh6t chua c6 loi giii
md th6 ki 19 th6ch thric th6 ki 21. D6 c6 kh6

nhiOu nhd to6n hgc lon dA quan tdm vd cO ging

t6n c6ng gi6 thuy6t ndy nhrmg cho tl6n nay

(ndm 2014) v6n chua ai chimg minh hay b5c

bo dugc gi6 thuy6t ndy mflc dt c6 d4t du-o. c

nhimg bu6c tii5n ntrAt Ainfr. Sau tl6y ld mQt s6

ket qua d6ng chri y nhdt, cung c5 nidm tin cho

gid thuyil Goldback:

1) V6i sg trg girip cira c6c si6u m6y tinh,

T.Oliveira e Silva da vi6t mdt chuong trinh

cho si0u m6y tinh ki6m tra. M6y tinh dd xhc

nhfln ring gid thuy€t Goldback dring cho mqi

si5 chin bd hcrn 4.108.

Nhd Todn hpc Dwc

Christian Goldback

thuytit sau cldy:

ndy chring t6i mutin k6 vdi cbcbqnc0u chuy6n

ve Cia thuy€t Goldback,mQt gi6 thuy6t cgc ki

n6i ti6ng trong li thuytit s6.

r. GIA THUYET GOLDBACK

Goldback (1690-

1764) lil mOt luOt su

nguoi Dric. 6ng r6t

y6u thich to6n hgc vd

thuong lim to6n

trong nhirng hic r6i
rAi dC giiitri. Ngdy 7

-6-1742,trong
mQt bric thu gtti cho

Euler, nhd to6n hgc

vi dai nhdt hic tl6,

Goldback tl6 n6u gi6

"UAi sa chdn l6n hrm 2 diu bi€u di6n daqc

thimh t6ng cua hai s6 nguyAn i".

Buc tha c*a Goldback gli Euler ngdy 1-6-1742

Trong thu tri loi ngdy 30-6-1742, Euler vi€t:

zs 
T93il,H3: "*

https://tieulun.hopto.org



DDe dbnh gi|mfc tlQ "ddy d{c" cira tdp hqp

v6 hpn c6c s6 nguy6n duong nguoi taduara
kh6i niQm mflt d0 ctra mQt tdp cdc s6 nguy6n

duong. Cho tap A circ s6 nguyOn duong'

Ki hieu A,tdp c6c phdn tu cira.'4 kh6ng vugt

qlr| n vd lA,l ld s6 phAn tu cira,4,. N6u ti s6

tll
I A' l c6 gioi h4n khi r ti6n ra

n
gi6i hpn d6 dugc gqi ld mqt d0

hieu ld d(A): d(A) =ti^l1l .

n

N€u gi6i h4n d6 kh6ng tdn tai

v6 ct)ng thi

cua A ve ky

ta n6i tqp A

kh6ng c6 mflt d0.

Khi chgn ngdu nhiOn mQt sO trong @P

{1,2, ..., n} th\x6c suAt tl6 s6 dugc chqn

tl I

thu6c tr 16 t ,'n | . Thdnh thfi d(A) c6 the xem,n
nhu x6c su6t chpn duoc mQt sO th..g" A ldti ta

chgn nglu nhi6n m6t s6 nguy6n ducrng.

M\t so tinh char vd vi dq vi mqt d0:

.0<d(A)<1.

. N6u A c6 mdtdQ thi Ac,phdnbt cfia,4 trong

tflp s6 nguydn ducrng, cflng c6 m4t dQ vi
d(A'): | - d(A).

.TQp cbc s6 chinh phuong c6 mQt dQ bing 0.

. Tflp c5c sO dpng ak + b vli a, b ld c6c sO

1

nguyen duong cho truoc c6 mdt d0 la -l'

N6i ri6ng, tQp chc s6 chin (tap c6c s5 dvng2k)

vd tQp c5c sd le (tflp c6c s6 d4ng 2k + 1) c6

mat d0 bing nhau ve bine ].
. Tdp c6c sO khOng c6 u6c chinh phuong c6

^ '^,. 6mat dO lO 
-.7t'

. Tflp c6c s6 nguy6n t6 c6 mflt dQ bing 0.

. Kh6ng phii tap sd nguy6n ndo cfing c6 mQt d0.

Chdng han tflp c6c s6 c6 mQt sO 16 c6c cht sd

trong bi6u di6n co sO Z U tQp Ltr6ng c6 mflt d0'

NAm 1975, hai nhd to6n hqc H. Montgomery vir

R.C. Vaughan chtmgminh dugc dinh li sau:

"T6n tai cac hdng t6 docrng c, C vd s6 nqW'€1t

daong fi1; sao cho vcti moi n> n11 s6 cac s6 chdn

be hon n md kh6ng bi€u diSn daqc thdnh t6ng

cua hai s6 nguyAn t6 sd kh6ng vaot qua Cnl-''

Ttj dd suy ra tQp ctic sO chfin md kh6ng biAu

di6n ihcqc thdnh ring citu hai s6 nguyAn t6

cd mQt ilQ bdng 0".

Tu k6t qu6 tr6n ta suy ra kiit qui do hai nhd

to6n hgc Chudakov vd Van der Corput tlm

dugc tru6c d6:

Ki hi€u p(n) ld xac sudt ae mi chon ngdu

nhiAn mil sO chdn kh6ng vaot qud n ta daoc

m\t sd vi€t dwqc thdnh t6ng cila hai sd nguyAn

t6. Khi d6 ta co limP(n) : 1.

Di6u d6 c6 nghia ld

"Ndu chon ngdu nhiAn mit s6 chSn thi "hdu

chdc chdn"sti chdn d6 sd bi€u didn fuqc thdnh

t6ng cila hai sii nguYAn fi".
3) N[m 1930, nhe to6n hoc L.Schnirelmann

dd chimg minh ring:

"Moi s6 chin ton hon2 diu duqc bi6u di6n thdnh

t6ng ctia kh6ng qud 80O0OO s6 nguyAn #" '

NhiAu nhh to6n hqc ttd cd ghngcii ti6n hon nfia

ki5t qud tr€n. Ki5t qui t6t nh6t theo hufng niy
cho d6n nay thuQc vC nna toi{n hqc Olivier

Ramard c6ng b6 n[m 1995 v6i dinh li sau:

"Moi sd chdn lctn hon2 d€u duqc bi1u di6n duqc

thdnh tong ctia kh6ng qua sau sd nguy€n i" '

il. GIA THUYET GOLDBACK YEU

Ni5u m6i s6 chin 16n hon 2 bi6u di6n ctugc

thenh t6ng cua hai sO nguy6n tO thi m5i sO le

16n horl 5 sE bi6u di6n dugc thdnh t6ng cira ba

s6 nguy6n t6. That vfly gin sri n ld sO te ton

hon 5. Khi d6 n -3lir s6 chin l&n hon 2'Do

d6 n -3 : p + q v\i p, q ldhai s6 nguy€n t6'

YqYn:J*P-tq.
Nhu vpy ndu gia thuy€t Goldbackdring thi gi6

thuy6t "Moi s6 le l6n hon 5 diu bi€u diSn fuqc

thdnh t6ng cua ba sd nguyAn t6" cttngdung'

re *, oo-rorn, 
T?SHrHEE 
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Gi6 thuyCt ndy dugc ggild giti thuyit Gotdhack

y€u. Thay vi t6n c6ng tr.uc diQn gid thuy€t

Goldback, nhi€u nhd to6n hgc tim cSch c6ng

phb gid thuyd Goldback y€u. Ndu gid thuy€t

GotdbackyA"Aiaacb6 thi gid thuy* Godback

cfrng bf b6c b6. Nhrn g n6u gid thuyiit Goldback

y€u dtngthi d6 mcri chi li mQt bAng chung r5t

thuy6t phuc dC tin ring gid thuy€t Goldback

thing md th6i.

N[m 1937, nhd to6n hgc Vinogradov dd d4t duo. c

mQt k6t qui dQt ph6 khi gi6i quy6t gid thuy€t

Gotdback y€u. }ngchimg minh dugc ring:

^'Tin tai ,so rtgtryAn clu'o'ng C sart cho urii to lo
l6'n ltott C diu viAt durtc thirnh tdng c'trcr ba so

^ :,,
ttgttyen {()

Tuy nhiOn Vinogradov chi chimg minh sU tdn

tai cira hing s6 C md kh6ng chi ra d0 16n cua

n6. Ggi KldtQp hqp c6c s6 nguy6n duong C

c6 tinh chdt "maii t,i li t6n lton C diu t'iar

,1tr,.tr' tltitttlt lt)ttg t trtt 3 xr) rrgtt.t'r|n tt)"

KCt qui cinVinogradov dd'xhcnhQnldK+@ ui
gid thuyA Golbackydun6i ring "minK: 5".

N6u chi ra dugc cu thc m6t s5 C e Kth\chi cAn

ki6m tra bing m6y tinh gid thuyi5t Goldback

ydu cho mgi st5 16 b6 hcrn hay bing C ld dir.

Ndm 1956, mQt hgc trd c'0La Vinogradov lit
K. Borozdin chi ra 314348e07 e K. 56 ndy c6

6846169 chfr s6 thAp phin. N6 qu6 l6n n6n

kh6ng th6 kiem ha dugc gid thuy€t Goldback

ydu cho tdt cd cdc sO te Ue 6* 314348e07.

Ndm 1989, hai nhd to6n hgc Chen vd Wang

<la ha th6p dugc cQn tr6n ctra min Kbing c6ch

chi ra 1043ooo € K.

N[m 2002, hai nhd to6n hgc Liu Ming-Chitvit

Wang Tian-Ze d5 hp th6p hcrn nfia cfn tr0n

cira min K, chi ra 2.10t3a6 e K. Tuy nhi6n s6

2.10t346 vdn cdn qu6 16n d6 si6u m6y tinh

ki6m tra dugc gia thuy€t Goldback ydu cho

tdtchchc sO te Ug hcrn 2.101346.

Cht )? ring tu krit qun ci-r' Olivier Ramard vd

gid thuy€t Gotdbackta suy ra:

Mii s6 le ton hon 5 diu biiu diin du'rrc' thdnh

long c'tta khong qtta but' so ttgtn'in tti.

Nlm 2012, thAn d6ng toiln hgc Terence Tao

(gi6i thucrng Fields ndm 2006) d5 chimg minh

dugc ktit qui mpnh hcrn sau ddy:

tvlrii :to l{ {tlrn hon 5 diu biOu didn dLro't thitrth

tong t'iitr khing clttii ndm ,rri ngtrvin tri.

^ ,,.
CuOi cung vdo n[m 2013, mQt tin vui tl6n vdi

c6c nhd to6n hgc, gid thuyd Goldbackydu:

"Moi so le l6n hon 5 cliu bitu cli6n chro't' thitnlt

l6ng c't)a hu so ngu.t'On to" dddugc chimg minh

ld dung.

T6c grit cira n6 h nhe to6n hgc ngudi Peru

Harald Andrds Helfuott. 6ng sinh ndm 1977,

nhQn hgc vi Tit5n si To6n tai Dai hgc Princeton

(M!) nem 2003 vd hiQn dang li gi6o su tai

D4i hgc Ecole Normale Supdrieure, Paris Ghep).

MQt di6u trung hqp li thf ld cfrng vdo nlm
2013 ddng ghi nhd Ay, nhd to6n hgc Yitang

Zhang (sinh nlm 1955), gi6o su cira Trudng

Dai hqc New Hampshire (M!) th6ng b5o cld

chimg minh dugc mQt kOt qud thri vi li6n

quan t6i gia thuyet si5 nguyCn t6 sinh d6i. GiA

thuy0t s6 nguyOn t6 sinh d6i n6i ring:

^:-:C'o t'i su t't'rp :i rtgLt.t'An fi @. q) @ < q) thoa

mdn q - p:2.

Y. Zhangdd chimg minh ring:

Tr)n 4i so ngul'An drrottg k < 70000000 sao
^;-:cho co vd so r:dp so ngtr.t,An n @, q) o'do p vit

q ld hai s6 ngnl,An i d*ng cqnh nhau vd

(l-p:k

so 
T?HHE: 

"..',,','a
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r.{r ouA cuOc riu otAt roAnt
?a-l-I

KI I{IEM 50 l{AM IAP GHI TOAI{ HtlG UA

LTS. CuQc thi gi6i to6n il[c biQt ki niQm.5O ndm

T4p chi ToAn hgc vd Tu6i tr6 ilugc bdt ddu tu s6

440 (thing 2l2}l4) Oon s6 444 .(thfung 612014).

CuQc thi niry du-o. c nhieu bpn O ttrip ci nu6c tham

gia. D[c biet c6 mQt s6 ban 6 bflc THCS de gui loi
gihihay, dQc d6o voi nhtng phuong ph6p m6i cho

ntri6u bai to6n 0 bQc THPT. Sau tldy ld danh s6ch

cdcbqntlopt gi6i cuQc thi.
GidiXudt sdc (1 gidi)

LO Phu*c Dinh, 9t1, THCS Kim D6ng, HQi An,

Quing Nam.

aiai Nnat @ gieil
1) DAng Quang Anh, 7A, THCS Nguy6n Chich,
DOng Son, Thanh Ho5.

2) Ld Quang DAng,9D, THCS NhO Ba Sy, Hodng
Ho6, Thanh Ho6.

3) Nguydn Vdn Th6,10 To6n 1, THPT chuy6n Hd

TTnh, Hi Tinh.
Giei Nhi (7 gini)

1) Phan TrAn Huong,8D, THCS Qu6ch Xudn K!',

Hodrn Ldo, 86 Trach, Quing Br'nh.

2) Nguy1n HOng Qu6c Khdnh,gC, THCS Dqng Thai
Mai, TP. Vinh, Nghg An.
3) LO Van Truvng NhAL 10 To6n 1, THPT chuyEn
Hd TInh, Hd TTnh.

a\ Dd Nguyen Vinh Huy, 1OT, PTNK - DHQG TP.
Hd Chi Minh.

5) Nguy1n Ti6n Dat,1 1T, THPT chuy6n Lam Son,
Thanh Ho6.

6) Luong ThO Son,11T, THPT chuy6n TrAn Ph0,

Hii Phdng.

7) V0 Tudn Anh, 12IoAn2, THPT chuydn L6 H6ng

Phong, Nam Dinh.
Gi6ti Ba (10 gidil
1) Nguydn Bdo Trdn, 7A, THCS Tdy Vinh, T6y
Son, Br'nh Dinh.

2) LO Vi6t Luu Thanh,8A, THPT chuy6n NguySn

Tat Thanh, KonTum.

3) Trdn Th! Tt+vng Vy,88, THCS Hodng XuAn H6n,

DOc Thq, Hi finh.
4) Nguy1n LQ Giang,9B, THCS Hodng XuAn Hdn,

Dt}c Thq, Hd Tinh.

5) Truong Minh NhAt Quang, 10T, THPT chuyEn

L6 Quf DOn, Binh Dlnh.
q VA H6ng Qudn,1OT, THPT chuyOn Nguy6n T6t
Thdnh, Y6n B6i.

7) Hd Xudn Hing,10Tr THPT DO Luong l, NghQ An.

8) NguySn Hdng Dang,10 To6n 1, THPT chuy6n
L6 H6ng Phong, Nam D!nh.

9) Nguy1n Minh Ng2c,10 Todn, THPT chuydn
QuAng Binh, Quing Binh.

1$ TrAn Hau Manh Cuvng, 11 To6n 1, THPT
chuy6n Hd TTnh, Hd Tinh.

@ Y.Zhang giri c6ng hinh cira minh tdi Tpp

chiAnnals of Mathematics,mQt Tpp chi danh

titing hdng tlAu vC To6n hgc. Phin biQn cira

Tpp chi da ki6m tra cAn thfln vd k6t 1u6n ring
tdc gih de thenh c6ng trong viQc chimg minh

dugc mQt ktit qui rdtry tntvd rAt l6n trong ly
thuytit s5, dt ring cdn xa m6i d6n fiigc gid
thuydt s6 nguy1n t6 sinh ddi.BiLib6o dd dugc
d[ng o tdp 179, xu6t ben th6ng 3 ndm2014.
V6i thdnh t.uu ndy Zhang dd tlugc mdi b6o

ciro tqi phiOn hgp todn th6 cira Dpi hQi To6n

hqc ThC gi6i ndm 2Ol4 ir Seul (Hin Qu6c),
tlugc nhQn gi6i thucrng Rolf Schock (ta gi6

93.000 USD) vd gi6i thuong Ostrowski (tri
gi6 85.000 USD).

III. LOI KET

Chring ta chua bi6t lim thi5 ndo hoflc khi niro

gid thuy€t Goldback sE dugc gi6i quy6t. C6

ih,i S rra-, 10 nlm, 20 ndm md cfing c6 th€

hdng trlm n[m ho[c 16u hon nffa. Gid thuy€t

Gotdback hiQn vdn dang dimg srmg sirng nhu
dinh nrii Everest th6ch thric tri tug con ngudi.
Chinh phpc dinh Everest ld mQt viQc cUc lci
kh6 khdn, chi gi|phii trn ld cgc ki, d6t, thpm

chi c6 th6 bing chinh mqng s5ng cua minh.

Tuy nhi6n, c6c nhd leo nrii v6n cri ti6n 16n, ti6p

tuc cim th6m nhirng cQt m6c mcri v6i niAm tin
J ^,vd hy vgng rlng mQt khi de l6n t6i dinh,quang

cinh md ra sE thQt tuyQt voi vd tOn tu6i cira

ngudi chinh phpc sE dugc luu danh mdi m6i.

re n* oo-rorn, 
T?EH.HS 
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GS. T S KH .T.ICUYEN CIT'{I TORN

GS. TSKH.TnAN veN r'uruxc

rs.NcwENveNvgNc
cs.ooaNquiuH

PGs. rs. rnAN vAN ttAo

cH[u rnAcn Ntttiltw xuir aAx

Cht tich HQi d6ng Thdmh vien

NXB Gi6o duc Vi6t Nam

lgcuf. Nc,6 rnAN'q'r

Tdng Gi6m d6c kiom Tdng bien tfP
NXB GiSo duc ViQt Nam

GS.IS. VO VAN HLING

not odNc BIEN TAP

Tdng bian tQp : TS.rnAu nOU uau Thu kirda soqn : Ths'nd QulNc vrNn

rs. rnAN ohqs cuAu, rus. NcwEN ANH DuNG, rs. rnAN Neu pCt'tc,-rs' NGIJYEN y11Ir,?t"'rs NcuvEN
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pcs. rs. rA DUy pHrllNG, rm. NcwEN t m *;*,;;'it* ,1"o rnxc rniNc' PGs' 7s' PHAN DoAN THoAI'

iii. ", ntla rHUY, 
'PGs. 

rs. vf, DuoNG rHUY' GS'rsKH' Nco vtEr rRUNG'

@ ,urr c6 bidt

@ Cn.rdn hi thi vio d4i hqc
(Jniu ersity Entr anc e Prep ar ation

@ XOt qui cuQc thi siai to6n d4c biQt ki niQm

- 50 ndLm tap chi To6n hoc va Tudi tr6'

eglBn,tgtrrll c
rtat,* ;.traiadrrj rl-fNHr, -

Thd.iYd,n Tdi 'He phuong trinh d4c trung

ctra mQt d4ng bdt tl8.ng thrlc vd itng dgng'

Did you hnow
DqnS Hil.ng Thiing - CAu chuYQn vd gii
thuydt Goldback.

Anh Bial' GS.TSKH Trdn Vd'n Nhung' Tdng

Thu ki H6i ddng chrlc danh Gi6o srr Nhd

ntdc doc b6o c6o tdng kdt 40 ndm Vi6t

Nam tham gia IMO'

TRONG SO NNY

@ oa"f, cho Trung hqc Co s&

For Lower Secondary School

@ Uu" dqc tim tdi
Reader's Contrib ut ion s

Nguydn Anh Tuvdn - Mdi li6n hQ girla c6c

ydu td cria hai tam gi6c "Idng nhau"'

@ HuO"g d6n giAi De'thi tuvdn sinh vdo I6p

10 THPT chuY6n Lam Sdn, Thanh H6a'

n[m hoc 2014'2015.

@ uai Mai - L6 ki nicm 4o nim viQt Nam

tham drt Otvmpic To6n hoc Qudc td (IMO)

(1974-2074).

Dd thi tuydn sinh viro l6p 10 chuy6n To6n

trudng THPT chuY6n Hd finh nim hoc

20t4-2075.

Phil.ng Ddc Vil. Anh, NguYdn QuYnh Anh -
Bd d6'*Sawayama vi nhtng bii to6n 1i6n

quan.

@ ,A ra ki nDrY

Problems in This Issue

T ll 448, ..., TLzl 448, Ltl 448, Lzl 448'

@ ciai bai ki tnidc
Solutions to Preuious Problems

Giii c6c bii cria Sd 444'

@ mt, srlc tni6c ki thi - Dd sdt'
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'IRUne Hoc cu s0 neuyEN cHi uEu
.;i::=:r::i-rlr,::r l' , \ ;2 *1,+TIIANII PHO IilUE

khdrng chi6n Nguy6n Chi Di6u
.r ti6n cria chinh quydn C6ch

YiFtl. Doan,Thanh

1,gi{o vi6-n, ,'
i:,iniei1iiurq€-. lao,d uot rat
o9p nnar cua I nay va tro

.'t"1S g &a.TF Flud - 0T: 054,3824223 o rnrebsite: http//thcs:nedieu.tphue.thuathienhue,edu,vn

Nguy6n Phuong
,trggng nhd truong

irdudng D6ng Oa - TP Hu6, c6 mOt vui, trd chuy6n, ti6ng tr6ng truong dua cdc em
vao nhipng gio hoc diy li thrl. Duoi m6i truong,
c6c em ducyc c5c thAy cO day bdo kuy6n thu
nh0ng ki6n thuc. nhrng ki ndng s6ng d6 tung
ngdy...ting ngay... kh6n l6n.

M6i ndm hoc qua di, thay trd Trucrng THCS
Nguy6n Chl Di6u lai buoc vdo mdt mua gieo
hat moi. K6 tuc xung deng va phat huy truy6n
tn6ng t6t dep crla truong trung hoc khSng chien
nem xua, Truong THCS Nguy6n Chi Di6u dA
d?t dlpoc nhrlng thiinh tich r6t deng tu hao:
Nhi6u nem li6n trlrong duqc cOng nh6n lir tip
thC Lao d6ng XuAt sic, Li6n d6i Thi6u ni6n Ti6n
phong cia trudng li6n tuc alltoc c6ng nhan ld
Lren doi manh cap Trung L?ong. Cec hoat dong
tloirn th6 kh6c cria truong duoc danh gie le m6t
trong nh0ng don vi c6 phong treo va thanh tich
Xuat s6c. Truong d6 c6 nhi6u hoc sinh gi6i dat
hsc sinh gidi c5p Thdnh ph6, c6p Tinh vd c5p
Qu6c gia-

- Ndm hoc 2005 - 2006, truong duoc Nhe nlroc
teng thudng Hudn chuong Lao d6ng hqng Ba.

- Nem hgc2007-2008, trudng dLpoctdng Cothi
dua Xuet sec cia UBND Tinh.

khang trang, xinh dep - D6 Id
Nguy6n Chi Di6u th0n y6u c0a

:TEeSNguyEn Chi Di6u duoc thiinh lip
co s& k6 thira truy6n th6ng cia

l3p vdo ndm 1949, theo
.,khans chi6n hdnh chinh

c{a Trudng la 94
3 nguoi, giao

:70 ngudi, Th?c
c6:.22'd6ng vi6n, ld

Phlldng Phrl
nha,lttIdng

Chi Di6u. Ngdi: truong

- Nem hec 2008-2009, truong duoc tdng B;ng .tlr,.
khen cia UBND Tinh.

- Nem hoc 2009-2010. truong duoc tdng Bdng
khen cua Thi tuong Chinh phti.

- NAm hoc 2010-2011, truong duoc tang Cd ...r.t;.
thi dua Xu6t s6c crira UBND Tinh vd duoc tdng .r-:'r.,1'.,:'.

thudng Hudn chuong Lao dQng hang Nhi. ..'.,::":t.,,

- Nem hoc 2011-2012, truong duoc tdng Bing .: .,,,:r,:'

khen crla 86 Gi6o duc vit Dao tao. ,., :t,a::.,

- Ndm hoc 2012-2013: trudng duoc c6ng nhan I r:.ri. i
Tap the Lao d6ng Xu6t sdc,duoc nhdn Bdng
khen cua UBND Tinh ThLla Thi6n - Hu6.

Ch5t luqng giao duc toan diCn, ti 16 hoc sinh khd , , .r':1.,:.,'..:i.

gioi vuot mdt biing chung cria thanh ph6. DAc
bi6t s6 luong c6c em hoc sinh lop g m6i nem

s6 luong cao.

Vao nam hoc m6i, th6y trd trudng THCS: t':.i::'1.:€'€
Nguy6n Chi Di6u chring t6i cing g&i vdo sdcg*,,.:,.1:;j.,.8
trong tr6o, grli vdo tl€ng tr6ng trudng r}a ra,b :,:.:lll:1*
hua quy6t tam day t6t, hoc t6t; n6ng cao ch6t -
luong giao dvc toan di6n, phSn d5u tluatruong
ngdy cdrng lon manh, get hai alt]oc nhi6u thtrnh
c6ng hcyn nira trong su nghiQp trdng ngud' ',t,;.i..:::.i1:' ,:i.

Hoi tl6ng Gi6o duc nhd truong

c[ta c6c em hoc sinh. Canh
hing ngay v5n.md r6ng d6n c6c

hdng-ca-y, inc oa, noi caic em otra
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