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rong nhung y6u t6 iao n6n tfrdng loi Di0n Bien Ph0 chixin n6u ra duoi dAy mOt sd ydu td mang

n6t rieng c0a chi6n dich DiQn Bien Ph0 (cd DBP), m6i y6u trj duo. c d6nh sd tuong ung voi s6

dong trong o ch0 kd tut6n xudng. Ban hay tim cdc ydu td do vd di6n vAo 0 chu dd phdt hi6n xem cdc

chO gi o cQt vd dong s5m mdu trong 0 ch0 nh6!

Ddng 1. Bg Chi huy cd DBP qLry6t dinh mo cic mf,t trAn o Thu-org Lio, Trung Lio. Ha Lio, Tiy
Nguy€n vi d6ng bing Bac B0 nhini ...(1), tp di6u kien cho ta bao r,6y EBP.

Dbng 2. Dqitrr6ng Vd Nguy€n Gi6p vua chr huy d6nh -eiic. vira dilng chinh sich...(2), dua thu
ho{c dung.loa k€u gqi dich diu hang n€n 16,i, EOn Bdn Kdo kh6ng t6n dan, giarn thuorig
vong khi tdn cong khir trung tim \4uorrg Thanh.

Ditng 3. Phuo:rg phap ..(3.) giup quan ta khOng bi phat hi0n khi m<r duo:rg hirn tien gan lo c5t dich,
drra tlruoc no vi,o longOBi R t.

Dbng 4. Y6ut0 quan trqng nh6t trcng chi0n tranh 1d -v chi Qu1,€t chi€n. . . (4) cua quin vh d6n ta.

rr o lJru trung tam Mrrong Thanh.

Ding 6. Bq dQi ta dE ddo hS th6ng...(6) ching chit, ddi khoang 100 km.

Ding 7, De ...t7) phdi dio khoang 250 rnr dat di cho mdi him. clo dit sOi tr'€n nip ddy 3rn.

Dlzg.8, Saukhi nghidn c_uu ki tinh hinh m5t trEn DBP. Dqi tuorrg V6 Nguy€n Giap da bd k6 hoach
' ,' ,'. Danlt nha4h thang nhank, chgn phuong ch6rn...(8).

Ding 9. B0 dQi !a da ...(9), tir duotg r6ng 1rn thinh dunng rQng 3m v6'i chi€u dAi khoang tren

80km d6 chuy6n ph6o lon r,iro trin dia. 
.

). trdn 20000 re tho" tren 9000 xe trdu.
xe cirt kit, xe ngga, gAn 12000 be mang, cung cdp khodng 15000 tdn luong thuc, thuc
phdm.

VAN KHANH
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BAT BANG THryO B@E H[IH@ THUAN

THAI NHAT PHUONG
(GV THCS Nguydn Vdn TrdiW*]kr'q fuffiam Nghra - Cam Ranh - Khdnh Hod)I'IIIING II

r1fru6c h6t ta nh6c hi b6t ding thric (BDT)
ll ddi xtmg thuAn nh6t tuc ld b6t ding thric

r,ua dOi ximg vria thuAn nh6t:

- Mqt t6t Oing thric duoc goi ld BET d6i
,A

ximg n6u horln vihai bi6n bat ki thi BDT d6
kh6ng eOi lcac bi6n co vai tro nhu nhau).

- Mgt bit ding thric cluoc ggi ld BDT thuAn
ntr6t n€u nh6n m6i bi6n voi mQt s6 / > 0 thi
BDT d6 k1i6ng doi.

Dti chrmg minh BDT OOI xung thuAn nh6t ta
c6 th€ chu6n ho6 (chon m6t gi6 tri ndo d6 cho
mQt bitiu thfc d6i xrmg) rdi di chtmg minh
BDT d6i ximg c6 di6u kiQn.

Sau tl6y ld mQt sO tai to6n minh hoa:

0 Bnitodn I. Chntg ntinh r,ing
I .1 , 2 - 1 1..r' r y' + 4.r-r.- Z i,n t .y- + y') (l)

Ldi gi,rtLBDT (1) d6i xtmg vi ho6n vi x vit y
thi (1) kh6ng eOi va BDT (1) thuAn nhAt vi
thay x, y 6n luqt bing tx, ty (t > 0) thi (1)

kh6ng OOi. ft il6 ta c6 th6 gi6 su x2 + !2 =I.
1

Suy ra A < 1. BDT (l ) ffo thdnh:

\x2 + y212 +2x2y2 > 3ry

e 2x2 y2 -3*y +1 > 0 e (zxy -l)(ry * 1) > 0

(BDT ndy tltrng ui ,y < l; .

z

Vfly BDT (1) dung. Ding thfc xity rao x : y.

O Bii torin 2. Chtfug ntinlt rang

3(xa+ ya +ra)>(x+ 1,+z)(x3 +y3 +r3112u1

Ldi gidl BDT (2a) dOi xrmg thuAn nh6t, ta c6
., 1 , Jthegi6surdng x+y+z=3.

Khi d6 BET (2a)

e*4 +y4 +14 >13+ y3 +r3 (2b)

Tac6: *4 -13 -x+l=*3(*-1)-(x-1)
=(x-D2@2 +-r+1) > 0

) *4 > *3 +*-1. Tuong W y4 2y3 +y-1,
,4>13+z-1.
CQng ba BDT cung chi6u vd ki5t hgp vcri

x + y + z = 3 tadu-oc BET (2b).

Suy ra BDT (2a) dugc chimg minh. Ding thric
xiryraQx-!=z.J
O Bni tor{n 3. Vcti x; y; z 2.0, ching minh rdng

E;+vz+tt'"<!3-
Ldi gidl BDT (3) d6i ximg thuAn nh6t, ta c6
th6 gi6 sir :7 + )tz * zx :3
Khid6 x+ y + z > 3 vit ryz 31. Tac6:

(x + y)(y + z)(z* x) = (x + y + z)(xy + yz + zx)

-xyz>3.3-1=8.
Suy ra

Ddng thric xhy ra<> x - ! = z. A

O Bni todn 4. Cho x>0.r, 0. Ching minh rdng
i4.r- *r, * ./ILr: e)('--v)a x+Y - 8

Ldi gidl BDT (4) d6i xrmg thuAn nh6t, ta c6
I

th6 gia su x+y : l, suy ra Jxy <*..Z

sd 445 (5-20u) 
T?a$#t[ 

r

(3)
(r+yXy+z)(z+x)
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Khi d6 BDT (4) e x4 + y4 +J, t ;

e (1- zt')' -zto *, >f, (voi t = Ji vi

I
o <t <))

ol6ta -32t2 +8r+3>o

a (4t2 -3)(4t2 - 1) + 8r(l - 2t) > 0 @DT ndy

ludn tlring voi 0 < , =ll. Vay BDT (a) dung.

Ding thfc xiry raa x : y. A

O Bni to6n 5. Cho x, y, z> O. Chtmg minh riing

x(y+z) y(z+x) zlx+y\ .6,,,
--;-- 1--=---------')' , :,
x2 +1y*712 y2 +12+x\2 ,'1x+yl' 5'

Ldi gidl BDT (5) tl6i xtmg thudn nh6t, ta c6

th6 gia sir rdng x * )t * z =1.

Ta c6: l-2x+2x2 =l-2x(l-x), t- 
(x+-t)2

4

BAI TAP

Vdi x, !, z ) 0. Chfng minh c6c BDT
sau ddy:

,.*';' ,-(ry)'

2. 3(x3 + y3 + z3)> @+ y + z)(xz + y2 + r21.

1li

3.x */-*1->x+y+2.yz zx xy

a. i S,, + z) + f 1r + xl+ * (*+ y) <41 + f + r31.

5. *2 (y + z) + y2 (, + x) + z2 (x + y)

> (xy + yz + zx)fl{(x + y)(y + z)(z + x).

. (b+y+z)2 , 12y+r+x12 , (b+x+y)2

?t +lt+z)' 2f +(z+x)' 2l +(x+Y)'

. (J+r-*)2 
-(z+x-y)z *(x+y-z)z ,!,. ; ; --- a-----; -------a;-; - E

$t+z)' +x' (z+x)' + y' (x+y)' +z' J

t!Irtrr.irartrtraarrtrlrtrraartrrtarltrt'Ir:tlll

,ep'- **,q B#'|in to?o #B Fqor.:- -.k#
ffi

cm nruoxc ABEI. NA],| 2(014,k
ViQn Han LAm Khoa hgc vd Vin chubng

Na Uy vila quy6t dinh trao Giai thudng Abel

n5m 2014 cho nhd to6n hgc ngr.tdi Nga

Yakov G. Sinai (78 tudi) thuQc Dai hgc

Pdnceton, M'y vh ViQn vat li li thuy6t

(1- x)(3 + x)
4

^ x(l -x) 4x t2
' l-2x+2xz J+.r 5+x

Tuons * Y0-Y) - <4- =12rsvus'* 
1- 2y+2rz -' 3+ y'

z(l- z) . o_ 12

l-22+2r2 - 3+z'

Tri d6 BDT (5) c6

vr(5)- x(l-x)-* Y(t-Y)-* z(l-z)-
l-2x+2*' l-Zy +2y2 l-22 +222

<t2_o( )-*l.l):tL "[i*x'3+y'3+z)

<1.r-,, (1+I+l)2:tL 'o'3+x+3+y+3+z

=rz(r-*)=f {an.*)

Ding thric xity ra€ .tr = ! = z. J

ViQn Hdn lAm Khoa h-o.c Nga vi

hi6n ndn tAng cho c6c He dQng

6t qrgodic vd V?t liTo6n.
&Is

;A*xSrnai sE nhfln giai thudng

giAi td chrlc t4i Oslo, Na:U1i

14.

lE nnnr

: http: ://www.abelpriz$no0

TONN HQCZ ';*i.ii6a ss..a rs-ro*t
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l$iiwdinsirtiuE tnr ruvEu-slutt uno top t0IHnT cnuvEu

rixH nAc NrNH
NAlvr Hec zotz - z,ora

1oi tht ildng fiAn TH&TT sd 442, thdng 4 ndm 2014)

voxc t
)

CAu 1. a) x: i. b)x > S.
J

JirJl +l JitJi -l' ,.12 +1 
'12 -l

CAu 2. Him s6y : mx + l. (l)
a) D6 thi ctra (1) tli qua AQ; \khi m: 3. Vi
m> 0 ndn(l) d6ng bitin tr6n lR.

(.t
U) pO thi cua (1) song song voi d o |m- = m

lm+l*l
e m- t. Vfly m=lth6amdn.
Cflu 3. Ggi vpn t6c cira nguoi di xe dpp khi di
tu,a a6n B ld xkmlgid, x > 0.

36 36 36 fx=12
Ta c6 phuong ffi,;- r*l = A o 

[, = _,S.

Do x > 0 n6n vfln ti5c cira nguoi di xe dpp khi
di tul d6n,B h 12 km/gid.

hqp ryy ru. XEt turg trucrng hqp, k6t hqrp

vrvi diOu kietr, y nguy6n duong ta dugc cic
si6 d @; y) cdntim ld (l; 2) vd (3; 2).

^b) Do BAD, BCD tu nOn A, C ndm tong
tluong frdn dudrng kir,hBD = AC < BD.

VONG 2

C0u 1. a) Ta c6:

, (x+2)+(i +2\ J; -D-(x+.lx+D *+Ji +t
A=

t6-rXr+G+r) '.f,*t
x-l x+Ji+l

--l

-t E-rXr*..f,+l)' .E+r

(.6-1)ire*lt'
I 

-r/(VZO+1)'+3
+* +4x-2=-l2P-(t +ax-2)20t3 --1.
Ciu2. a) Tinh du-o. c A' :2> 0 = dpcm.

b) Theo dinh li Vidte, x1t x2:2m
+2t +4mx2+2m2 -g
= (2i - 4rrat + 2m2 -1) + 4@a1 + rx) -8
= 0 +8m2 -8 = 8(nr - l)(m+l)< 0 <> -l < m <1.

Cflu 3. a) Tri gi6 thi6t suy ra x - y > O3333>x-y:x tl >x -y
=]*xy+f<t=i*1?.t.
b) CQqe theo tugrB v6 c6cphuong tuinh cua hQ:

(x- l)'+O-l)" +(z- 1)':0 <-.x:y:z:1.

b)Taco: x = =Ji-z

Ciu 4.
a) Ta c6

Eid =lfre =eoo
^. ..i

(goc nol tlep
chEn nria duong
ti:nvdAH IBQ
+ trc + tile= 1800 =jHCD lit t& grilcnO4t
b) MBIvit LDBA c6 B chung vit BAI = ADB

-r BA BD
(= ACB) n6n chring il6ng dang = U = BA

= AB2 = BI.BD.
c)TheopnanUl tac6 6h =fri, suyraABlit
tiep tuyercua tludrng trdn ngopi tr}p Un vA
mqi D e 

'AC 
vdAldtl€ptti6m. Mat hJtdc,AB L

AC t4i4n€nAC lu6n di qua tdm cira duong trdn
ngo4i tiep MID.Md AC c6 dinh, suy ra dpcm.

))
Cflu 5. a) Ta c6: f + 2y -3xy +Lr - 4y+3 :0
<+(x-2y)(*-y+2):-3.
Do x, y nguy6n n6n x - 2y, * - y + 2 ngryEn.
Md -3 : (-1).3 : 1.(-3) n6n c6 b6n trudng

Cdu 4. a)Do M, N,
ctng nhin dopn

AO duorg6c 90o

= dpcm.

b) Ta c6 AN: AM
(tffi ch6t
tii5p tuy6n). B

Tuphdn a) ta suy ra ZNU =Zft't. (1)

F

Gqi D li giao ct:a AC vd (O), ta c6 BD L AC
vd H e BD.Ta c6 c6c c[p tam gi6c il6ng dang 

fld ADH vd AFC; ADN vd ANC (e.e).

s5 445 (5-ro10 T?!I#EE 
B
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of m ufu ffir uAo m o ilfr ourH ThH ilAl ItH
rAu ffic 2o1B - 2014

Dirnh cho thf sinh thi vio chuy6n To6n, Tin
(Thdi giun ldm bdi: 150 phfit)

BAi 1. 6 aia41) Giai hQ phuong trinh:
(a

l*" -(*+ y)y +1= 0
1^
|.(r'+1)(x+ y-z)*y=0.

D Gieiphucrng trinh:

x + 4Jl - x = 4J* 1+ {z -r1r1 + t.
Bii 2. p aie4 Gi6i c6c phuong trinh:
1) Tim sO nguy6n ducrng x lon nh6t sao cho

23' 
* " ld mQt u6c s6 cfn 2013 (ki hiQu

20131 : 1.2.3..2013).

2) Tim si5 nguy6n duong r sao cho

A:(n+r@#+An+l)
ld mQt s6 chinh phuong.

Bii 3. I aie4 Cho a, b, cldba s6 thlrc duong

th6a min -1-* 
I * | =2. Cl'l*a l*b*14"=z' Lnrmg

:111
minh rdng: ;* i+ 

:- 2. 4(a + b + c).

Bii 4. (3 diem) Cho tam g;tfuc ABC w6ng tpil,
duong cao AH. QuaB k6 ducrng thang cit ducrng

tron tim C binkinh CA ta D vd E (D ld di6m
J

ndm trong tam giiic ABC).TrCn cpnh AB hry

diomMsao cho 86fu =!1cD.
).

1) Chung minhr[ng:
a) BH.BC: BD.BE vd tu gi6c DHCE nQi ti€p
duong trdn.

b) HAld phdn gi6c cta 6EE.
2) Gqi N ld giao di6m cria MD vir AH. Chimg
minh D li trung dilm cila MN.

Bii 5. Q diefi Cho 2013 da thric
)

Pi@) : x' + x + ai (i : l; 2; 3; ...; 2013)

th6a mdn: ak+t - ak = d (ct ld hing s5, fr: 1;

2;3; ...;2012) vd cla thric O(x) : P{x) + P2@)

+ ... + Pzott@) c6 nghiQm th1rc.

1) Chrmg minh da thric P1ss7(x) c6 nghi6m.

2) Trong 2013 dathric P;(x) trOn, c6 nhi6u nh6t

bao nhi6u da thric vO nghiQm?

ouoNc vAN THANH {sioi thiQu)

Suy ra AH.A-F = AD.AC = AN2 = # :#
+ hai tam giac ,ANH,lfN d6ng d4ng (c.g.c)

= ANH = AFN. (2)

Tri (1) vd (2) suy ra ffiM =ffiE + H e MN.

c) Tri phAn a) suy ra HM.HN = HA.HF.
Ggi 1= AO a MN thll li trung di6m ci,r- MN
+ HM.HN = (IM - I\QM + II{\ = IM'-IH2

',',',111
= (OM' - OI1 - (OH' - OI) = K - On' = dpcrn

ciu 5. a) Ta c6 
*+YJz-o-n- =! vu., , € N*,
y + z\12013 n

(m, n) = 1 <> nx - my = (mz - nflJz}l3

+ rN- my = mZ - n! =O > F = 1 - ! > o : y2.

) ) ') ) Y 'r' ', 1
V x' + y' * zo : (* + t -4 + y' : (x,+ z)' - y'
: (x * z + y)(x + z ; !) ld sO qguy€n t6 vdx * z
-l y > l, suy fa x' + y' + r' :.tr t z * y vit
x -t z - !: 1. Suy ra x: y : z: | (th6a mdn).

b)Gqi I=ECaDB.
Tac6 S6,aa: Splsn€n
khoal8 cilchtir B, D d}n
AEbdngnhau,do B,D
cupg phia dOi voi duong
thdngAEn€nBD llAE.
Tucrng tu ta c6 AB /l CE

= ABIE ld hinh binh hdnh

= Sss: 5486: l.DdtSrco:x (0 <x< 1) taco:

Smc: Saco- Srco: I -x: Sggp- Srco: Sno.

ra lpi 
"6, HJ#:Hhay * =f .,

x2 -3x+l= 0, nghiQm th6a mdn U , = 
3-f

---' o .6-t-.
-JIED= Z -DABCDE= 

r=

= S EAB + S wt * S aco + S rre: *ff =+
TORN HOC4';4i.ii@
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Cnudn [i

uho lri ilti

tdtnslrifu iln
vi lhi vio

Oai hoc

ii3. 61.

ffi,w s
rJ

E etuouqmiilH; sAr

C)/lhirng ndm gin ddy trong d0 thi tuy6n
/ Lsinh vdo c6c trucrng Dai hoc vd Cao

cling thucrng c6 cdu gi6i phu<mg trlrn p9, U6t

phuong trinh (BPT), hQ phucmg trinh (HPT)
liOn quan dt5n tham sO. CO le dAy ld d4ng to6n
md nhi6u hoc sinh hing tung nh6t. trong bdi
vi6t ndy ttc gia chi hinh bdy mQt s6 dpng toan
md chirng ta thuong hay gap (nhu x6c dinh
tham s5 dtl PT, BPT vd HpT c6 nghiOm, c6 ft
nghi6m, nghiQm dring voi moi x thuQc tQp D
ndo d6,...) vd phuong ph6p gi6i cdc dang toin
d6 ld kh6o s6t hdm sO Uing clao hdm hay cdn
gqi ld phuong phSp dpo hdm. Chring t6i mu6n
^ -. ).

ndu ra dieu do qua c6c thi du di6n hinh d0 grrp
cdcbqntim hiOu th0m c6c dang to6n tr6n.

*Thi dg l. Tirn cdc gid tri c'tia tham ,go m cti
phrottg trinh ,rau co nghiint

f_-rr--lr/-.r -2.r - 3 -(m -tl(.,lT+: +J-r)
+m+1=0 (1).

Ldi gidi

DAt 7 : 'ft,r3 + Jl - r, x e [-:; t]. Ta c6:

t2 =4a2r[@.3y1- 4='2.[; -2*a =? -4.
Md 2Ji;3X1 - r) < (x + 3) + (1 - x) :4 n6n

2<t <2Jr.
Vni di6u ki6n t 1r-:)n, PT (1) tro thdnh:

t2 -(*-1)t + m-3 : o o m =" :' :' .t-l
- t2 -t _ 7,

X6t hirm s6 ,fol =+= tren doan lZ: ZJI)
t-l ' L

t2 -)t -1 -f--1co J'@ = #>0. Vr el2:2,12) n€n
(t -l)"

ham s6 dong bi€n tren [z; 2Jr).

" PHAM TRqNG THU
(GV THPT chuy1i Nguy6n Quang Di6u,D6ligTle"pl

_ - .,qE-.

PHAUT TRQt$t

Vpy PT (1) co nghiQm khi

f(2) < * < f (zJz) <+ : 1 m 1*P
*Thi dr4 2. Tint cdc gia tri cua tham s6 tn ii
phtrong trinh sau cd nghiem

(8ri -3;1ffi + 2{3nt - l"{1 -, + 2m-1 = 0 (2).

Ldi gidi. DK: -3 ( x < 1.

V6i diAu kiqn tr€n, PT (2) trd thdnh:

zm(qJ* $+:J -x +t) : :.,6+: a 4,f1- * a1

=@:2mf\.4..lx+3+3Jl-x+1
1 _. 1

vi (Jr+:)- +(Jt -r)' = 4 n6n c6 thc dat

)t
Vx+3 =2. -';

7+ t'
r ,2 vcri0<r<l'

Jt-, =2.'-'-
l+t'

7t2 -l2t -9Khi d6 PT(*) tro thenh = 2m.
5t2 -l6t -7

Xethdm sd -frt)-lt-tzt-g tr€ndo4n [0; l]:
stz -l6t -7

co f'(t) = - t-':' *l'* 9l- < o, Vr e [o; l]
(5/- - 16t -7)"

ndn hdm s6 nghich bit5n tr6n t0; 11.

VQy PT (2) c6 nghiCm khi ,f0) <2m < f (0)

7qots<7n114 a
Lru y. Thi dU 7,2 ddsri dpng tinh ch6t:

N6u hdm sdy = /(x) 1i6n tgc tr6nD vd t6n t4i

mi4"f(r) = m, marxf (x) = M thlPT f (x) = lg
xeD" xeD "

c6 nghi€m tr0nD khi vd chil<him < k < M.

t. nnr,u-rrrn, '?EilrHBE E
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*Thi dU 3.6tr0i A-2008). Tim cdc gia tri
ctia tham s6 m dO phr.rong trinh sau cd dung

hai nghiQm thryc phdn biQt.

*tx * Jx +z*,[a- x +zJa- x = m (me R) (3).

LdigirtLDK:0<x36.

Dlt f (x) =*,[2, *Jx a2\16- a +2J6-,
x e [0; 6]. Ta c6

11Il
J\&)---'- ::r \'"' ztlfzi z\l{o-*)3 Jzx Jo-x

tlrc-x;3 -{12,1r J6-l -J2,
z{J1z*13 .6 - *13 'l2x'''16 - x

Vx e (0; 6).

Nh4n th6y hai s6 h4ngcuaf'(x)lu6n cung dAu

voi nhau n6n/'(x) = Q 49 6- x = 2x e x = 2.

Lip bnng bitln thi6n

-'io
ffi. +zJ1

Dga vdo bang bien thi6n, ta thAy PT (3) c6 hai

nehiern phan biet khi 2*lo + 2J6 < m <3Jl + 6.

Luu y. Thi du 3 h bei toan kh6 vC rmg Ogng

ktr6o s6t him s6 Ae Uien hfln nghiQm ctra PT.

Vigc tinh dao hdm vd x6t d'5u cira dao hdm ld

kh6ng don gian. Ddi h6i hqc sinh phii co ki
nlng tinh to6n thQt t6t mcvi giii duo. c.

*Thi dq 4. Cho bat phuong trinh

,,r('k - x o z +t) + xQ- r) > o (a).

Tint m d€ (4) nshf€m ding vrti mqi x .l};f *".,6]

LN gi,fiL Dgt t = "tr'z 1. +, = il, - l)'z + 1.

Theo giithitlt x . [o; t * 16] n6n/ e lt; 2).

Voi tti€u kien / tr6n, BPT (4) trd thAnh

m(t +l)> i -2 e mr'r;l fl

,,)i 
/:"D;r

ztli+zJ6 ; ' ":

,2 _1
X6t hdm s6,f(/) ="1;tr6n tlo4n[l;2);c6

t2 -1t t1
f'(t\=' t LL t L 

> 0, Vr ell; 2] n6n hdm s6
(t +I)"

tl6ngbi6ntr6n [1; 2].

Y€u cdu bdi toan € (*) nghi0m ching v6i mqi

t elt; 2l o m ) ryax--f(t) = f(D = +'' rell Z)" ' 5

*Thi dg 5. Cho bdt phuong trinh

4' -2014m.2'*1 +3 -1007m <O (5).

Itm m de \)) co ngnt€m.

LdrtgidlEdtt=2*,t>0.
Vdi di6u kien t tr:}n, BPT (5) trO thenh

t2 +3 <roo7m(t+ 1) e # <fi07m (*).

-2c
X6t hdm sO|1t1=ffioc" (0; +oo); c6

t2 -1t -a
f' (t\ ='-+, f' (t) =0 <> r = i(do / > 0).- (t +1)'

Lflp bing bitin thi€n

Dya vdo bing bitin thi6n, ta thAY:

BPT (5) co nghiQm e (*) c6 nghiQm r > 0
2

el007m>- ry ,fO= f (l)=2 o *> t,W't(0; +m)

*Thi dq 6. Cho bdt phactng trinh

# -' +4 -zot+4.#' + Qovm+tfr-' > 0(6).

Tim m ae 6) nghiQm dung voi *oi l*l> I'
LN girtL Chia hai vti gpt (6) cho 4zx2 -x u6

, .1_2 -

aar,=l))'" ,tadusc:

t2 +2(l-2014m)t+2Ol4m+1) 0 (*)

vdi lxl 
= | *r, 2x2 - x2o = t 2r.

x

TOAN HQC
6 ';'ciilifE sti aaa ts-zota)
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Voi diOu kiQn tt}n, BPT
t2 -1t-1'-#> 2ol4m (**)'

zl-l
_2

X6t hdm s6 /0) -t" 
+2t +l
2t -L

)t2 -)t -af'(t)=*,.f'(t)=O<>/ =2 (do / > 0).
(2t -I)'

Lfp b6ng bi6n thi6n

Dlra vdo bing bi6n thi6n, ta th6y:

YCu ceu bdi toan e (8*) ngtuQm dung voi mgi r 2 1

e2lt4m< min .f(t):-f(2)-l1e *=h'
ldl; +@)

Luu y. Cdc thi av !, 5 vd 6 dd str dung mQt

trong nhirng tinh chdt:

N6u hdm s6y = /(x) li6n tpc tr6n D vi t6n tai

min /(x) : m, max "f (x) = M thi
xeD' - 

xeD
. BPT/(x) >k(m) c6 nghiQm Yx e D khi vd

chikhi k(m)<mnf(x).
xeD

. BPT/(x) >k(*)c6 nghiCm tr€n D khi vd

chi khi k(m) <max f (x).
xeD

. BPT/(x) < k(m) c6 nghiQm Yx e D khi vd

chi khi max f (x) < k(m).
xeD

. BPT/(x) < k(m) c6 nghiQm tr6n D khi vd

chi khi min /(r) < k(m).
xeD

*Thi dtr 7. Tim m ae ne sau co nghiAm;

Jtog, 
(+' +tu\ -4tog52<t+log, (2'-2 + t) tz.ti .

ll*'-r*rG+16=0 (7.2)

Ldi gidlTac6
( ax *, nn\

(7.r) <+ r"e, [a#A.,l = 
,o*, (s(z'-' * r))

o4r !144 <512,-2+r) (*)
l6

D{t u = 2' > 0 khi d6 (*) c6 dpng:

u2 -2Ou+64<0e4 <u<16.

Suyra 4<2* <16<>2<x<4.

vni di6u kiQn tr6n, (7.2)a'r'!u =*.' 
x",l x

x6t ham so71r; =\ffoun cloqn 12; 41;c6

6;l;-11;bl +rc) 3l;G-r6) .^
J\nr-- x' 2;
Yx e 12;41 n€n hdm s6 nghich bi6n t}n Q; al.

VQy IIPT dd cho c6 nghiQm kh, f (4)<m< f (2)

e8< m<7J1.
*Thi dr18. Tim m de h€ sau co nghi(m;

lr-r+2Ol4m=0 (8.1)

\1,*,try =z 18.2)

Ldi gidlTac6

lv <2
PT (8.2) e 

'[*y =2- y.= ] .. - y2 -4y +4'
f- v

.? -ar,-t-aThay vao (8.1) ta d"q" 

=t-y+2014m=0Lr, - /-
e "'/ ' = 2014m (*).

v
I{PT da cho c6 nghiQm <} (*) c6 nghiQm y <2.

X6t hdm s6 f(y):O'-'. 
 

tr6n nira khoang
v

(-*; 21; c6 .f '(y): \ r0 Vy e (-oo; 2l n6n
v

hdm s6 d6ng bi6n tr6n m6i khoang (-*; 0)

vd (0; 21.

LQp bnng bi6n thi6n

(*) tr0 thanh

tr6n [1; +oo); c6

t, nnr,u-rrrn, 
t?!I#ff, 

Z
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Dua vdo b6ng bii5n thi6n, ta th6y: HPT dd cho
c6 nghiQm e 2014m e (-.o; 2lw (4; + a)

( tl( 2 \e m e[-*' ,or]t[,*' +a)' a

*Thi dg9. Tim m ae ne sau co nghiQm:

ft- *Gr+ S - -o log2 x > (r' -r)log, ,
I *sG;?+s (e.r).

[|r-rrl+13 -50r+ 53-2ms0 (g.2)

Ldn si,rti Giai BPT(9.1). Ei6u kiQn dC BPT(9.1)
(

conghia ra: ] 
6 * :- *' ) o * o < x S 3 (a).

l.r>0
Bi6n d6i bing c6ch nh6m vi ddt thria sri

chung, ta c6:

(xtog2--s)(G+.*; +r-r)> o (u)

Do di€u kiQn (a) n6n ta c6:
xlog2x-5<3log23-5<0.

Vift6(b) e {6+--f +1-x<0

e"[6+*-; <x-l *],.x<3.
OOi ctri6u voi di6u kiQn (a) ta dugc nghiQm

5
cria BPT(9.1)li, ;< x < 3.

Khi d6: (9.2) o 2x - 5 + x3 -50x + 53 - 2m < 0

o *3 -48x+4832m (*)
X6tham s6 71x; =f -48*+48 tennriakhoang

(i, ,], c6 f'(x)=3x2 -48 < o v,. (;; 3]

nen hdm s6 nghiph bitin t€n nira kho** (;' ,]
Tri d6IIPT da cho c6 ngtriqm e (*) c6 nghiQm

. .(1, r] * ,*. 
,#:,jf 

@) = f (3) = *6e

\rl

em)-ff t
Lm, y. Ci$tbtdg 7, 8, 9 c6 phuong ph6p nhu sau:

I(hi gap IIPT md trong d6 c6 mQt PT (hopc
BPT) kh6ng chria tham sO thi ta sE gini quy6t
PT (ho[c BP! nny tru6c. Tt PT (hoac BPT)
ndy ta sE tim duqc tAp nghiQm x e D (d6i vcri

TORN HO(8';4i.3i@

HPT mQt 6n) hopc sE rut tlugc An ndy qua 6n

kia. Khi d6 nghiQm cira IIPT phu thuQc vdo
nghiCm ctra PT(ho{c BPT) thri hai v6i phuong
ph6p dugc trinh bdy 6 cdc thi dp tru6c.

rer rap
1. Cho phuong tinrr qEl +lril x+t :+[7 s.

Tlm m d6 phuong trinh c6 nghiQm.

2. Cho phucrng trinh
t---------------

qtl a + * - *2 - 3x = *(.1 * *, + zJz *).
Tlm m d6 phuong trinh c6 nghiQm.

3. Cho phuong trinh
f1 f1

9r+rlr-x' _ 2(l + a)31+tr-x' + 4a +l = O.

Tim a t16 phucrng trinh c6 nghigm.

4. Cho phuong trinh
. IT

log! x+ {tog! x + I + 2014m-1 = 0.
T\m m tl6 phucmg trinh c6 it nh6t mQt

nghiQm thuQc do4n [r, t6].
5. Cho b6t phuong trinh

{5.-)(?--) <*2 -2x+m.
Tlm m aC U6t phuong trinh nghiQm dring
mgi x el-5;71.

6. Cho b6tphuong finh J@+2)x+m>lx-tl.
Tlm mCe U6t phuong trinh co nghiQm tr6n
dopn [0; 2].

7. Cho b6t phuong tinh
a.22**r + (2a -l).2**2 + 2a -l > O.

Tim a AC U6t phuong hinh sau nghiQm dirng
vcrimgi xelR.

8. Cho hQ phurrrg trinh

[t+2.*J-*r - 142+Jx+r + 2014x < 2ol4
l.

lx'-2(m+l)x+ 4m+3=0
Timmde hq pnuong trinh c6 nghiQm.

9. Cho hQ phuong trinh

lJr.t +z'[x-z <.,6r+l
lE-rl+x3 - 2ex+27 -m> o

Tlm m dC h9 phuong trinh c6 nghiQm.
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7hE mfue TRUOC Ki THI
aq A'0Esos

(ThN gian ldm bdi: 180 phrtl

ETXAT{ CFTUNG

CAu I 2 aiem|. Cho hdm sd Y = 

=
' x-l

1) Ift6o s6t sg bi6n thi6n vi vE d6 thf (11) cira

hdm s6 d6 cho.

2) Tim ru di5 tluong thing d '. x +3y + m = 0

cilt 1t4 tpi hai didm M,ly' sao cho tam gi6c

AMN vu6ng tai di6ml(1; 0).

Cdu 2 Q die@. Gi6i phuong trinh
sin3r + 2cos2x = 3 + 4sinx + cosx(1 + sin x).

Cflu 3 Q die@. Giei b6t phucmg trinh

4",1;i + 2J2x + z < (x - t)(xz - 2).

Cdu 4 Q die@- Tinh tich phan

p=Jz@+y+4-(y'*r').

r,X{AN ruEqC

Cffu 5 Q diA@. Cho hinh ch6p S.ABCD c6

d6y ABCD h hinh cht nhft, m6t b6n sAD lil
tamgiircvu6ng t4i S, hinh chi6u w6ng g6c cria

S l6n m{t phing (ABCD) h t1i6m IlthuQc cqnh

AD sao cho HA =3HD. Gqi M ld trung tli6m

cir. AB. ni6t rang SA = 2,1-3a vd tluong thlng

SC tao vcri d6y mQt g6c 30o. Tinh theo a thi,A

tich klr6i ch6p S.ABCD vi khoang circh tir M
dtin m4t pheng (,SBC).

Cffu 6 Q dii@. Gri sil x, y, zH cAc sO thgc ktr6ng

dmth6amin 5(xz + y2 + 12) = 6(ry + yz + zx).

Tim gi6 fi lon nh6t cua bi6u thtc
,_ l3x+2ln(3I+l)*.

| (x+l)'

thuQc E. LAy ngiu nhi6n mQt sl5 thuQc M.Titth
x6c suAt d6 t6ng c6c cht sti cua sii d6 bing tO.

(Thi sinh chi tlwqc ldm mQt trong hai phdn A hortc B)

A. Theo chuong trinh ChuAn

Cffu 7.a (I die@. Trong mat phang voi hQ tga

dQ Oxy, cho tam gi6c ABC c6 M (2;1) ld trung

di€m canh AC, di6m HQ;-3) h ch6n duong

cao kE tul, di6m EQ3;- 2) thuQc duong ttrdng

chria trung tuytin k6 tu C. Tim tga dQ di6mB bi0t
di}mA thuQc tluong thdng d:2x+3y-5:0
vi di6m C c6 hoanh ttQ duong.

Cffu 8.a (l diem).Trong khdng gran vcri hg tAa d0

Oxyz, choduong thing d,+=+-'-2--o --' I -1 2

vi hai mat ph[ng (P):x+2y+22+3=0,
(Q):x-2y-22+7 =0. Vi6t phucrng trinh

mit cdu c6 tim thuQc d, d6ng thoi titip xric voi
hai mat phing (P)vd(Q).

CAu 9.a (l diem). Chotfphqp E ={1,2,3,4,5\.
Gqi M ld tip hqp l5t cd cdc s6 t.u nhi6n c6 it
*6t I cht s5, c6c chft sO AOi mQt kh6c nhau

B. Theo chuong trinh Nffng cao

C6u 7.b (l diem). Trong mflt phing voi hE tAa d0
Oxy, cho hai di6m A(l; 2), B@; l) vd duong

thdng A : 3x - 4y + 5= 0. Vitit phuong tinh throng

1rdn di q,a A, B vit cit Lt4t C, D sao cho CD = 6.

Cflu 8.b Q die@. Trong khdng gian voi hQ tqa

dO Oxyz, chotli6m M(I;|;O) vnhaittuongttring

- x-l v-3 z-l x-l v+3 z-2
).4.ol, | = _L =-l-,"2. 1: 2 - _3 .

Viiit phuong tinh mat pheng (P) song song voi

d 1 vd d 2 d6ng thoi cach MmQt khoang Uerrg G.
C6tr 9.b 0 frefi.Tim sd nguy&r dtrong n troa nfrn

ir1 -lrt,.iri -!C * *r!;ci = *
rE xuAN SON, TTJDUC THAO

(GV THPT chuyAn DH Vinh)

,q +q (q-?r,o 1?8p-rHffig s
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HUCIIVG DAN GIAI DE SO 8

Cf,u 1. 2)PT hoanh dQ giao di6m cria (C) vd A

li x3 - 3x2 = k(x-\-a
fx=2

<>l
l*" -x-2-k=0 (1)

Duong theng A cilt 1q @i ba di€m A, B, D
phdn biQt khi vd chi k*ri PT (1) c6 hai nghiQm

ph6n biQt khSc 2 <> /r > -Z ua k + 0. Do
4

A(2; - 4), n6n hodnh d0 ctra B, D ld nghiQm

cira PT (1). Gia sri B(x1;k(\-Z)-4);
D(*r;k(xz-2)-4) v6i x1, x2 ldhainghiQm

cua PT (1). Ta c6 BD =./1t+ tc211+t+e1.

Goi I/ ld hinh chii5u cua M tr€n BD.

Ta ttr6y MH = d(M, BD) = d(M, L)= ++ .

tl,r 
2 +l

Srno=2 e MH.BD:4 e lk+61"{47ra9 =4
e k=-2.

C-Au 2. PT da cho tuong duong voi

,2 Jr. I ^ JixJosln-.r- , smx U<>sln*=---T-

5n, -fi<> smx = slnp- ho{c sinx = sin 
12 

.

Ddp sii: * =#* 2kn; x =ff + zkn;

* = -#,* 2kn; x =ff * 2kn (k e Z).

C6u 3. He de cho tuong duong v6i

Jt**il3 +(x+ y)=27y3 +3y (1)

l*'@'-2)=2Q+ay) e)
X6t hem sO 7111 = f + t, .f (t) tt6ng bi6n tr€n

IR vi /'(r) > 0. Tir d6 PT (1) tr0 thanh

f (x+ y) = "f (3y) <> .r+ y =3y.

Thi5 vdo PT (2) ta dugc x4 = 2x2 + 4x + 2.

H0 c6 hai nghiQm (x; y) lit

(J-r*l;;i$ . Ji*,[;.i'lr2\
\.2'4)'
t - 

-r, J|-J;WI\l,l2-12+4.,(2'4)'

Cau 4. Ta c6 I =\r*rt r.dr - f q { 
dr.

"2

t t*2 m*a,

lu =lnx)

ldu = 3x2d-x

e

bing c6ch dptTinh 4 =

Timduqc 4
5e6 -2e3

lou =9+i x

l,:,3

J

e2 t /i-
Tinh I" ='l vtn'-t *zJx

Vt"r{ - t =lnx =t3 +7

bing circh dflt

= 
& 

=3t2dt-x

Tir d6 12 =

VAy I=It-12= -8e3 -9
t2

Cflu 5. Gqi x h d0 dei c4nh b6n cria ldng trg;

O ld tdm MBC; I, M ldl luqt ld trung di6m

clura BC vit B'C'. Khi d6 q=l|iil ho{c
- ^g=180" -A'IM.

. TradnS hw 1. q =71iil. Tt dinh li cosin

cho M'IMtathdy x: a.

^ 31,
Vt, scc, a, = 2V,q,.nc = ! l' o. S,q,nc = +
Tt d6 tim du-oc o = J1.

1

Izf at
0

J=-4'

20e6

TONN HQC
t1; ;{"ii[a s rt rs-n*t
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. Trudng hw 2. e = 18oo - A'IM. Tn dinh li

cosincho M'IMtathA-' - -oJ6ra!x= 4.

VA,.BC., n, = Z\A,.ABC =! lo' .s nu, = $.
Tt gin thirit ta tlusc a = zfl, > 2 fth6ng thod

mdn 0 < a <2). T6m lai: a = Jl.

Cflu 6.Via > O,b> 0, :.1=1 n6na > l,b> l.

X6t hdm f (*) = *b -b1r-1) -1 (x > 1; b > 1)

c6 f'(x) >0, khi x>1, f'(x)=0 khi x:1,
ndn f (x) d6ng bitin tr6n [1; + oo) .

Do d6 .f(a) > .f(l) = 0, Ya > l.

Nhu vQy ab>ab-b+1, Ya>I,Vb>1.
Tuong t.u b" > ab-a+1, Ya>l,Vb>1.
Suy ra ab +bo >2ab-(a+b)+2=ab+2.
Lpi co ab=a+b>zJab =ab>4. Vay

ab +bo >6,

CiuTa.Duongtdn a4Bq6W ; +y2 =l (T\.

Eudng trdn (! cit 91t4i M, N thl MN L OD

(O1o; o;), hay MN LOx. Q) c6 b5n kinh

R' : l, md MN : 2 n1n MN li dunng kinh cria

Q) * M, N nim tr€n @.YdV g) li, duong
tron t0mD di qua hai di6m (0; 1) vd (0; -1).

Phuonghinh (Z) :@-2)2 * y2 =5.

Cflu 8a. C6 hai duong thing thoi man dO bii
v6i PT tham st5ld

[r=t- (4-zJrt
L'i:lY=1 (relR);

I

lz=-t+(7-4Ji)t

[x=t- 1++zJi)t
A'\:lY=t (telR).

lz=-1 +(7+4Ji)t

Cf,u 9a. Tri A; + aCf, = 100 = n = 5. Ta c6

10 t0
(2-3x)10 =2cfo.z10-k.3k 1*t1k *k =la1,xk.

k=0 k=0

Oe tim he sO nhO nh6t trong ktrai tri6n ta chi
cAn x6t hQ sO tmg vcri x c6 sl5 mfi le. D6 li
at = -2099520.

Cflu 7b. Gei H'ld tti6m <l6i ximg cua H
qra BC, tim dugc H'(3;3). PT dulng trdn

ngo4i ti6p MBC (di qua M, N, H) h
*2 +y2 -10x-8y+36=0 (q. Tt d6 tinh

du<y.c BC --3J1.
I

Snc -- 1d(1, BC).BC = 6 (tlvdt).

C0u 8b.

Edps6: ,({f,L*,";{)
(lflu 9lr. Ta c6 C! + C| + ...+ Ci, = 2" (l).

2n 2n
D?t z =cos5+lsln5

thlz3 =1, l+z+22=O

-1171-'rnfiIt z =cos5+rsrn5i I i z- =cos5-rsrn5.

Tathdy

(r+ z)" = cl + zcln + ,2c2, + ,3c) + ...+ z"cf,

= c9 + zct, + ,2cl + c) + zc) + ,2cs,+... (2)

(t * rr)' = c2 + 12 C!, + ra cl + 16 C3n + ... + r2n q
= c2 + r2ctn + zc2, + c) + rzc| + zcl + ... (3)

Tt (1), (2), (3) suy ra

r(clg + c3,+cf;* ): ,r',..::,r!(r+ 221'

c3n + cf; + cf, + . . = l(r"* z.orf) - r
(n nguyCn duong). Cho n:2014 ta duo. c

C3zor+ + CSorq + CZoru + ...* Ctr|il

=I(r'o'o+z"or4{.)-,= ry
(cv rHPT YCn Phong ,A r, Jroffir'rflffi

TONN HPC
- :gfudihe I U--qusd aea 6-2014t.
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flD?ntr6 y6u toan thdn m6n! trong qui trinh
/D U* toan tl6i ktri ban tg hoi: Khdng bitit

b[ng c6ch nio md nguoi ta c6 th6 nghi ra c6c

t16 to6n hay vd phric tap tti5n th6? Thgc ra thi
mqi bdi to6n dAu UAt C0u tu nhimg bii toan

tlon gi6n nh6t, chEng hgn chung ta ctng thlrc
hiQn mQt hanh tuinh qua mQt bdi to6n thi
Olympic To6n hgc Qudc tC ndm 2013 nh6!

Ta biit ddu m\t hdnh trinh nhu sau:

Cho tam gidc nhpn ABC, ki cdc dudng cao
AD, BE, CF ciit nhau tqi H, khi it6 ti cdc tu
gidc BFHD, CEHD nQi ti6p, n cd

AF.AB = AH.AD = AE.AC (l)
Bdy gid ta l6y
mQt di6m f U6t ti
1r6n canh BC vit
khdng tning voi
diiim D, ke HL
vu6ng g6cvorAK
(h.l), khi d6 tu
giirc DHLK ld ttr

..r.glac nQl uep va
nhu vQy tac6 cic Hinh I
AF.AB = AH.AD = AL.AK = AE.AC (2)

Tri tling thric (2) suy ra cic th gi6c BFLK vit
CELKnQitil5p. Ttr ddy tac6 bdi toiin sau:

O Bni torln 1. Cho tam gidc nhpn ABC, hi cdc
du'img cao.AD, BE, CF cdt nhau tai H, cho K
ld mot.di€m tily 1, tren canh BC vd khac vai
cac didm B, C vd D, goi L ld hinh chidu cua H
tren AK. Chtrng minh cdc tu gidc BFLK,
CELK ld ttr giac nQi ti€p.

Ti6p theo, Ae i, reng tli6ml, chinh ld giao ditim
thri hai l,rtr6c ttitim K cua c6c duong trdn ngopi
tii5p c6c tam gi6c BFK vd ducrng trdn ngopi

TORN HQ(tz';"iiii@

: 'i^.'

HOANG V
(GV THPT chuydn Hing Vfidng,

ti6p jam gibc CEK, theo tr6n thi ba di6m K, L,
Athdnghang. Tt tl0y ta c6 bii to6n nhu sau:

Hinh 2

O BAi 1o6n2. Cho tam gia,c nhon ABC, ke cac
dudng cao.AD, BE, CF cdt nhau tgi H, cho K
ld m6t.di€m tiry y trAn canh BC vd khd,c voi
cdc diAm B, C vd D, ilrnng trdn ngogi ti€p tam
gidc BFK vd dudng trdn ngoai tidp tum. gidc
CEK cdt nhau tgi di€m L khdc voi di€m K.
Chtmg minh ba di€m K, L, A thdng hdng vd
HL w6ng g6c voi AK.

Tn Bei toin 2, gi6. str duong thing HL cit
duong trdn ngo4i ti6p tam gi6c BFK tai tli6m
M (M + L) vd cit duong fron ngopi titip tam

giirc CEKt4i t1i6mN (N;* Z) (h.3),

Hinh 3
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Khi d6 fi tIil = 90o, frfi =90o n& KM
ld duong kinh cria duong trdn ngopi ti€p circ

tam gi6c BFK vir I(M H duong kinh cira dudrng

tronigo4i tiiSp tam giirc CEK.Tit dlry,tadi <16n

bdi to6n thi Olympic To6n hgc QuOc tC n[m
2013 nhu sau:

O Bni toin 3 (IMO - 2013). Cho tam giac

nhon ABC, ki cac durlng cao AD, BE, CF ciit
nhau tqi H, cho K ld mot eti€m tiry y tr1n canh

BC vd khac vrti cac diem B vd C; ke dtrdng

kinh KM cr)a durmg trdn ngogi tidp tum gidc'

BFK vd ,tu'rrng kinh K]'l c'ia dtdng trdn ngogi

ildp Mm gtdcber. Chttug minh riing ba diim
M, H, N thang hang.

Tri Bei to6n 3, giA thi6t th6m ring tam gi6c

ABC khdng cdn tpi A,khi d6 dudng thing EF
s€ cit tt"*g thhng BC tgi mQt di6m S ndo do

(h.4). Vlin At Aat ia livoi vi tri nio cria di6m

Ktr6n Bcthi tluong thing HLdi qua <1i6m S ?

A

ngo4i titip tir giirc DHLK vd dudrng. trdn ngopi

tiEp og" gi c AfIItO- Do t16 trug deng phuong

Hi ciatt*g di qua tli€m S. E6n ddy ta c6 th6

ph6t bi6u bii to6n sau:

O Bni torln 4. Cho tam giac nhon ABC va

AB < AC, ki cac ehfing cao. AD' BE, CF t:at

nhau tqi H; cho K ld m1t di6nt tt\t'\i tr€n cqnlt

BC vd khdc vo'i cdc diim B, C t'i D. Dtrring

trdn ngoai tiep tam giac' BFK vd thrdng tron

ngoqiiiAp to* gidc CEK cdt nhau ttli tti€m thzr

hai L khdc to'i di€m K. Tim vi trt ctia ctidm K

dd cdc dr<mg rhdng BC, HL, EF cting En'.

Tt Bei ,rrbn 4 voi K ld trung ditim cira BC thl
ba duong thing BC, HL, EF d6ng quy tai S vi
nhu v4y tam gi6c ASK c6 AD, SL ld nhirng

tluong cao, do d6 .F1cflng li trUc tim cira tam

giLc ASK suy ra tludrng ttr5ng ,KFlvu6ng g6c voi

<tudng theng lS vA Sf.S,a = SA.SF = SBJC,
n}n T thuQc duong trdn ngo4i tiiSp tam gi6c

ABC (h.5). D€n ddy ta c6 bii to6n sau:

Ifinh 4

NhQn th6y, n6u duong thing I1Z di qua Sthl-*
th gi6c DHLK n$i ti6p, n6n Sp.Sf = SI{.S2,

tne nlrtmg nim tti6m A, F, H, LJ thu919"*g

trdn duong kinh AH n6n SFI.,SZ =,SE.SF . Ttr

d6 suy ra SD.STK = SE.,SF (3)

Hinh 5

O Bni to6n 5. Cho tam gidc nhon ABC va

AB < AC, k,i cac &xntg cao. AD, BE, CF cat

nhau tai H, goi S ld giao di€m cua cac'dttrtng

thdng BC yd EF. K lii trung di€ru cua canh BC

&rdng thdng {H cdt dudng thdng AS tqi T.

Chtrng minh rdng KT wdng goc t'cti AS t'd tlii:m

T thudc dwdng trdn ngoqi ti€p tam gidc ABC.

Cu6i ctng, tu tit ci qua tinh tr6n ta thny di6m

11 kh6ng nhat tfri0t ld t.uc t6m cria tam gi6c

ABC, mirchi cdn Il ld mQt tli6m t€n dudng cao

AD vit E, F ldn luqt li hinh chiiSu cria I/ tr6n

AC, AB thi c6c bii toan t6n v6n thuc hi-On du-o. c.

Vi vfly ta co thiS m0rQng thnnhbei toatnhu sau:

(Xem fiAp trangll)

TOAN FIQC
sti aaa (s-zore) * cIUdiU6, I lt

Ding thfc (3) chtmg t6 rdng t0 gi6c DFEKnQi

tii5p, nhrmg D, E, F ld chdn c6c duong cao cita

am gi6c ABCke flr c6c dinhA,-8, C, diOu niy
bu$e i(ph6i ld tung <Ii€m ctra canh BC (duong

trdn Euler di qua chdn cira c6c tlucrng cao vd

c6c trung tliiim c5c canh ctra tam gi6c).

Ngoq. lpi, n6u K1i trung dipm 
-cira-A.C 

thi tu
giic DFEK nOi ti6p (tffi chdt cira duong tron

Euler) suy ra SD.SI( =,!E.SF, chimg to di6m

^S 
c6 cing phuong tich d6i vcri dudng trdn
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GffiIHrnrffi s6 xeuxix 16 snm DOr
v'i YBtawg%Wawg

Nhd Todn h7c Yitang Zhang

70 trieu vi v6 hqn! C6ng trinh cira Zhang dd
duo. c thAm dlnh vi sE du-o. c c6ng b6 vdo thang 3

ndm2014. Andrew Granville, mQt nhi st5 hqc
c6 titing n6i rdng "Kh6ng ai bi€t anh ta cd. Bdng
nhi€n anh ta chilmg minh drqc mgt trong nhtcng
kAt qud lon nhiit trong lich s* ly thuydt s6."

Yinng Zhang sinh nEm 1955 tai Trung Qo6".
N[m 1985 6ng sang M] lim nghiCn criu sinh
sau khi tham d1r l6p cao hgc dugc t6 chirc boi
nhi torin hgc n6i ti€ng Shiing-Shen Chern 6
BEc Kinh. Ong b6o vQ luan an ti6n si ndm 1991

sau 7 nEm hmnghien iuu sinhtai Darhgc Purdue

duoi sU huong d6n cua Tzuong-Tsieng Moh. DA

tai lufn 6n do 6ng chgn ld v€ gin thuy6t Jacobi.
Edy ld mQt gi6 thuyiit 16u itoi duo. c nhd to6n
hgc Stefen Smale (giai tlucrng Fields ndm 1966)

coi ld mQt trong 18 bdi to6n cira *C t<y Zt.
Zhang tuOng rdng minh dd chimg minh tlugc
gii thuytit ndy, nhrmg sau d6 nguoi ta phit
hiQn ra mOt k6t qui cira Moh dugc Zhang ding
trong chrmg minh cira minh c6 v6n dC. Cho
d6n nay Zhang mcri c6ng UO trai c6ng trinh

, ,^**.'*.ffi',1i51..1
NGO VIET TRUNG

(ViQn Todn noe tfie-t_Nan\;

q,i "6 nguyOn tti sinh d6i h mQt c{p s5 nguydn
, 1 tti hAn nhau c6 dang (n; n + 2). Cnp so

nguy6n t6 tlirl ti0n ld (3i 5), sau d6 li (5;.7),
(11; 13),... Sd nguydn t6 sinh d6i cUc hi€m.
Tuy nhi6n, qi sau vdi ndm nguoi ta l4i tim
th6y mQt cflp sO nguyOn td sinh tl6i.lon hon.
Tn thoi $V Lan c6 tlai Euclid de tin rdng c6 v6
s5 c6c sii nguyOn tti sinh d6i. De hdng thti k1i

.xtrdi qua md vdn chua c6 ai chrmg minh ilu-o. c
didu ndy, ptin mric nhi6u ngucri coi t16 ld mQt
diCu bi hitim. Ngny nay ngu<ri h gqi di6u ndy
ld gid thuy€t sd nguy€n tii sinh d6i.

Ndm 1849 nhd tor{n hgc Ph6p de Polignac
dua ra gi6 thuy6t ti5ng qu6t hon ld vcri mgi sO

chin fr > 2 tdn tai v6 h4n c6c cflp sti nguyCn t5
(m; n) sao cho m - n: k. Gls.thuytit ndy cfrng
chua tlugc gini.quytit cho bAt tci mQt s6 /. neo.
Nguoi ta c6.th6 tim c6ch gi6i quy6t gi6 thuydt
y6u hon h t6n t4i v6 hpn cip sO nguydn td m, n
sao cho m - n 3 k. Giethuytit y6u niy duo. c ggi
li chln fi6n cho khoang circh cdc sd nguy6n t6.
Tuy n6 kh6ng tuong duong voi gii thuyt5t cua
de Polignac, nhung trong fudrng hqp ft:2 thi
n6 chffi h gin thuyi5t si5. nguy6n t6 sinh ttdi.
Nhi6u nhd to6n hoc cho rlng c6c phucrng ph6p
nghiCn criu hiQn nay chua dir sric gi6i quytit
ngay 9i gii thuy6t y€u fr6n. Nhd sO hgc loldlton
cho r6ng "Ddy ld mQt trong nhtrng vdn dA md
ta kh6ng chdc lodi ngffii c6 th€ gidi dtrqcu.

. Ngiy 1714/2013 Tda so4n mQt Tpp chi hang
diu cira Torin hgc nhfn duo. c ban th6o cira mQt
nhi toan hgc v6 danh ld Yitang Zhang khing
dinh de gini quy6t dugc gii thuytit y6u tr0n cho
k: 70 tri-6u. Tuy k: 70 tri-6u cdn xa voi mpc
ti6u t: 2, nhtmg dny c6 thti coi li bu6c tli d$t
ph6 vO gie thuy6is6 ogoy6" t6 sinh i16i. Khoang
c6ch gifta 2 vd 70 triQu tuy lon nhmg vin
kh6ng thdm tho6t gi so v6i khoing cr{ch gita

TCIffiN HQC
H 4 - 6fudiUe- sti aaa 6-2014)
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to6n hgc. Ong h dang nhd to6n hgc chi chuyOn
,.. , i

t0m giii quydt c6c v6n dd kho.

CuQc doi cua Zhang c6 nhi6u gian truin.
Sau khi bio vp lufn 6n ti6n si 6ng kh6ng xin
dugc viQc ldm O c6c trulng d4i hgc vd 6ng dd
phdi lim nhi6u vigc thoi vu nhu dgn bdn, tlua
cl6 6n, huc khrich s4n, kd tohn,... M6i d6n nim
1999 6ng mcri du-o. c nhQn vdo ldm gi6ng vi6n 0
Dpi hgc New Hampshire nhtmg kh6ng c6 chtc
danh chinh thric vd ldm viQc o d6 cho d6n
ngdy nay. Ngay sau khi c6ng UO t6t qui tr6n,
Zhang nhfn tlugc nhi6u gi6i thudng danh gi6
vd du-o. c nhiAu ffucrng d4i hgc danh titing tr6n
.t .. -,(th6 gicri moi ddn lim viOc. Tpi Dpi hQi To6n

hgc thti gi6i ndm n?y o Seoul 6ng dugc mcri

lim b6o c6o todn th€ d4c biQt, ngang hdng v<ri

c6c b6o c6o giiti thu&ng Fields. Chri f rlng
gi6i thu&ng Fields chi trao cho nhirng nguoi
kngng. qub 40 tu6i md Zhang ndm nay de 59

tu6i r6i. Th6ng thucrng nguoi ta thudng cho
ring chi c6 nhfrng nguoi tre tu6i m6i c6 nhfi'ng
ki5t qui dQt phf trong to6n hgc, nhrmg truong
hgp cira 6ng lpi kh6c.

Zhang Uit AAu nghiCn criu gii thuy6t vO

chfln h6n cho khoang c6c! clc lo nguyen tO
sau khi dqc mQt bdi b6o v€ vAn tl6 ndy. Trong
ba ndm sau d6, 6ng kh6ng nghi ra duo. c crii gi
cho ra hdn. "T6i qud m6i mQt",6ng n6i. Hd
ndm2012,6ng quy6t tlinh nghi mQt chft ve di
thSm nhi mQt nguni ban o Colorado md khOng
mang b6t ky Ai HQu to6n hgc nio theo minh.
Tuy nhi6n 6ng vin bf 6m anh boi gii thuytit
ch{n tr6n. Trong mQt hic mo mdng ngoii ludn
cria b1n, 6ng chqt tim ra y tuong cho lni gi6i.

"T6i lqp tuc tin n"6 ding". S.au d6 6ng mAt hcrn

ntra ndm nfta d€ gi6i quy6t c6c bu6c chimg
minh. Theo 6ng, "C6 ,iit nhiiu co may trong
sw nghiQp cila bqn nhtrng quan treng ld bqn
phdi ludn lu6n nghT'.

Zhang tU nhpn minh ld mQt ngucri rut rd,
nh.mg "khi ldm bdo cdo vd tQp trung vdo todn

^,!hpc, t6i qu€n mdt sU rut ri cua t6i'. Cb nguoi
hoi 6ng c6 cim thAy cay ding vA s6 ph4n long
dong cta minh kh6ng thi 6ng tra loi "Cdi ctiu
cila tdi lu6n binh thdn. T6i kh6ng quan tdm
nhiiu ldm d€n tiin tdi hay danh vgng. T6i
thich gite im lfing vd tidp fuc ldm nhirng g, 

^d

t6i quan tdm". Lqi c6 nguoi h6i lipu 6ng c6
khuy6n nguoi kh6c ldm theo 6ng kh6ng thi
6ng tr6 lcr "khd ndi ldm" vit"t6i chpn ifudng ili
cila minh vd ct6 ld con ifudng aia riAng 6i".
Gdn d6y 6ng bit diu nghi€n criu mQt AC Ai
kh6c vd kh6ng mu6n th6 l0 cho nguoi kh6c
biiSt. 6ng chi n6i "Hy vgng n6 sd cho m\t k€t
qud t6t" - Theo Tzuong-Tsieng Moh, th6y cta
Zltang, thi 6ng thich cdu n6i cria Kh6ng Tit
ring "ngudi bi€t nghi kh6ng sdnh ilu.oc voi
ngrdi y€u ngh€, ngtdi ydu ngh? kh6ng sdnh

. '.,,1drqc voi ngioi ldy ngh0ldm nidm vwi".

KiSt qui ci.r- Yitang Zhafg hp jftc aan d6n

cdu hoi t4i sao t6n tai v6 s6 c{p s6 nguy6n t6
li6n nhau c6 khoing c6ch nh6 hon 70 triQu md
khOng bi ch[n boi mOt sO ntrO hon? ThUc ra,

Zhang dung chan 70 triQu chi d6ldm cho chimg
minh don gian hon. HiQn nay, crlc nhi to6n hgc

tld dua ch{n tr6n xu5ng cdr 252. Mgi nguoi
tliiu cho r*g ,h6,c6 th€ cii titin c6c phuong
phSp quen Ultit AC nhQn dugc ch{n tr6n cu6i
cung ld 2. Nhu vpy ld chua c6 gi tl6m b6o cho
viQc giii quy€t gi6 thuy€! s6 nguy6n tq sinh
d6i trong mQt tucrng lai gdn vd gii thuy€t niy
v6n h mQt th6ch thfc tl6i voi tri tu-6 con nguoi.

{ttrAN+( X"lf,flv4{... eiep tuang t3)

O Bii to6n 6. Cho tam giac nhon ABC vd

AB < AC, ke dudng cao AD vd tr€n doqn AD
ldy mQt di€m H khac voi cdc didm A vd D; goi
E, F lin lrcot lii hinh chidu cua H tr€n cac

canh AC, AB, n"€n cgnh BC ki1, didm K khdc

toi citc cti6m B, C vd D; gpi L ld hinh chi6u
cila H u'dt AK.

1) Chmg minh cdc tth gidc BFLK, CELK lit
cac'ttlr giac n$i ti€p.

4 KA dtrdng kinh KM cila dadng trdn ngoqi
.:tiip ram giac' BFK vd il.rd'ng kfnh KN cita

tfurcn'tg n'dn ngoai ti€p tam gidc CEK.

Ching minh ba di€m M, H, N thdng hdng.

3) Tim vi tr{ cua K tr€n BC sao cho 3 du'd'ng

thdng BC, HL, EF d6ng qq,.

C6c b4n hdy t.u gi6i bdi torin ndy nh6, vi h6y
t{p s6ng t4o ra nhi6u bdi torin hay. Chric c6c

b4n thdnh c6ng.

sr aaa rs-zorer 
T?EHIH8! rr
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el
P*
tl
tlM

cAc tor rHCs
BAi Tli443 (Lcrp 6). Cho.21 sti nguy6n d6i
mQt khec nhau thoa m6n di€u kiQn t6ng cira 11

ri t"V j'trong chring lu6n,lon hon t6ng cira 10

s6 cdn lai. Bi6t tronp2l sO niy c6 mQ! sO bing
101 vi s6 lonnhdtbFng20l4. Tim 19 s6 con lpi.

TRI-NHHOAIDUONG
(Hd NAi)

Wir,i TZl443 (top 7). Cho tam gi6c ABC c6

EZe :4oo vi trEd:60o. Hai di6m D vd E lon

lugt thuQc canh AC vd AB sao cho GD: qOo

vd 6G :70o. Gqi F ld giao diiSm cira BD vit
CE. Ch,tmgminh r5ng,4F, vu6ng g6c va BC.

TONG ruemr v0
(Cao hgc Todn, K5, DH H6ng Dthc, Thanh Hod)

Bli T3i443. Giei he phucrng hinh
(-
)2'l2x - ^lY 

=t

IS;;f ={l(G*.F-rl.
LAIQUANGTHQ

(GV THCS Tam Dtong, Wnh Phic)

BhiT4l443. Cho tam gi6c ABC. Tr€n hai canh
AAJC bn luqt 6y hai tli€m E, D sao cho

ABD = ACE. Duimgtrdn ngoai tii5p tam gi6c
ADB cttfia CE tAi M vdN. Duong trdn ngopi
titip tarp gi6c.AEC cilt tia BD t4i1 vd K..Chimg
minh rlng b6n di6m M, I, N, K cing ndm fr6n
m-6t dudmg trdn.

TBXUANDIJONG
(Gl/ THCS Li Thuong KiQt, YAn M!, Hung YAn)

Bili T5/443. Chrmg minh b6t dEng thric sau
dring voi mqi sO thyc duong a, b, c:

o2 b2 
"2a+b' b+c' c+a

,0(
4t

,k.b'*,[* *&.'17.f)
rnANruANemr

(Khoa Todn - Tin, DH KHTN, DHQG TP Hi Chi Minh)

TORN HOC16 - cruafra--:s 115 (9--2911)

CAC LOP THPT

Blii T6/443. Giii phuong trinh Anx e iR.:

.5 5 5
(x" +x-l)- +x- =2.

rnrEuvANuAr
(K5lB, Khoa Todn, DHSP Hd Nii)

tshi T71443. Cho tam pi6c ABC vit M ld mlt
di€m nim trong tam giaZ. Cgi x, !, Z hn tuqt ia
khoing c6ch tu M d1n cbc cqnh BC, CA, AB.

Chtmgminhrlng BAM -CBM : ACM kfiivd

chikhi 
bx 

=cv =( vuBC:a,cA:b,AB:c.c a b 
NGLTYENTIENTIEN

(GV THPT Gia Vi6n B, Ninh Binh)

Bid T8/443. Cho x, y, z ld ba sO tuy j' thuQc
dopn [0; 1]. Tim maxP v6i

_xvzD_l_-=7.-_------:..r--..-._-.-.:.7y+z+I z+x+l x+y+I
+(1 -x)(1 -y)(2-z).

NGOTHANHTT]NG
(GV THPT S6 2, Dirc Phti, Qudng Ngdi)

cAc ni vAr li
E.iti Lll443. MQt kh6i lQp phuong nh6, khOi
lugng m = 100g,<limg y6ntr€n mQt m{t phing
nghiCng voi m{t phdng n[m ngang mQt g6c

cr = 30o. Hq s6 ma s6t gita k*rdi lflp phuong vd
qat nhenS ld p =.0,8. Hdy x6c dinh mot hc ,F
nam nsans cuc u
dung dC ddy l$6i
nim nsans cuc ti6u

".2 .7 l. t.

lfp phuong dC n6
b6t ddu chuy6n
<tQng. Bitit ring llrc
Ft6c dung trong mflt ph[ng nS]iCnS.^

NGUYENXUANQUANG
(Gl/ THPT Chuy€n Hd NQi - Amsterdam)

Biti LZl443" Tri mQt mrOi c6u thiry tinh c6 chi6t
suiltn:1,5 vd.ban'kinhR: 10cm, nguoi a@h
ra hai ch6m cdu ld hai thdu kinh mong phdng,
tOi cO duong kinh ria ld lcm vd2cm. Gtrep sit
hai thdu kinh chung t4rc chinh. Dat tr6n trUc
chffi niy pQt ngudn sr{ng tli6m, c6ch hQ thAu
kinh lm. O phia b6n kia cira hQ thdu kinh dpt
m6t mdn chdn v-u6ng g6c voitrqc chinh. Tim
vi tri dat min d€ kich thu6c yet s6ng thu tlugc
tr6n mdn c6 dien tich nho nhdt.

NGUYENNHATHUY
(Hd NAi)

(Xem tidp trang2S)
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THE M&Y sOIh ANNIVERSARY CONTEST

ho n s5 kh6ng dm a1, a2, ..., ar(n eN, z > 2)

lor' ,ru ...> an

roa men] ar+az<2014 . Tim gi6

lq + oa + ...+ on < 2Ol4

i lon nhat cria bi6u thtrc A = a? + o] + ...+ 
"f, 

.

i T8/THPT.

100 diiSm Ab A2, ..., Arconim trong hinh
ABCD c6 c4nh b5ng 1. Chtmg minh rlng square ABCD whose side equal 1 unit.

lu6nt6ntai.mQtt{p conXcua E: {1,2, ...,I00}

Gl/ Chi Minh Translated

i T7ITHCS.

LEXUANDAI
(cl/ THPT Chuy€n Wnh Pkic)

T8/THCS.
tam gi6c ABC c6 tlfuh, nQi ti6p tluong

(O).P li mQt di6m di tlQng h6n.*g 6D

50 phdn tu sao cho

l>u- r @l=J,
li=x ieE\x I

TRANNAMOCTNC

h6ng chir.a A ctla (O). Gei (r() ld tludmq trdn
aaA, P tl6ng thoi ti6p xric vorAC. (I) cdtPC

,S kh6c P. Ggi (Z) li duong trdn qra A, P
rg thoi ti6p xfc vor AB. (L) cdt PB t4i T

P. Chrmg minh,ring ttudrng th6ng SZ
di qua mot aliom c0 rlinh l$i P di rlQng.

TRANQUANGHTING
(GVTHPT ChuyAnKHTN, DHQG HdN)i)

T7lTIIPT.
hai s6 thgc a vi b th6a mdna + 6 > 0. X6t

i,s6 (zr) c6 u1 = d ) max{a, b} vd
-.2 -tun+t=# voimgin e N*

s, =i, ui - ar. Tinh lim ,sr." Aui+l -b "**
(THPT Nguydn ,0, *rro,'i"9ritlH,

T7lJunior.

The non-negative numbers at, az, ..., dn (n e N

n>2) satisfy
al ) a2r...> an

a1*a2<2014
a3 * a4 + ...+ an < 2014

Determine the greatest possible value of
expression A = a? + o] +...+ 

"?,.

T8/Junior.

Let ABC be a fixed triangle, inscribed in

(O). Point P moves on the arc BC of (O)
does not contain A. Let (rO be the cr

through A, P and touches side AC. (IQ
PC at a second point E differ from P. Let (L
be the circle through A, P and touches AB.(L
meets PB at a second point T, differ from P
Show that as P varies, the line SI
through a fixed point.

T7lSenior.

The real numbers a and b are given so

a -t b > 0. Let (u) be the sequence

_r -. uf,+abut=a>max{a,b} and un+r=ffi nr

n e N*. Put s, =7rti+. Find ,l,llr,.

T8/Senior.

Given 100 points Ab A2, ..., Arco inside

that there exists a subset X of E: {1,2, ...
100) consisting of 50 elements such that

l>a- r 4l=1,
It=x ieE\x I
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Bii T1/439 (Lcrp 6). Cho s6 155 * 710 * 4* 76.
Hdi co th€ thay ba datt * bdi ba chrt sd phdn
bi€t ndo trong cac chrt sd fu | d€n 9 dd sij do

lu6n chia hh cho 396?

Ldi girtL Dat s6 can tim ld N: l55r7l0b4cl6
voi 6 : I + 2+ 3 < a* b * c <7 + 8 + 9 :24 (l)
Do 396 :4.9.11mi ba s6 4,9,11 nguy0n t6 sanh

tl6i nOn can tim sO ltrchia htit cho m5i s5 4, 9, 1 1.

. Vi s6 N c6 hai cht s6 t$n ctng li 16 n6n N
chia hr5t cho 4.

. 56 ,ntr chia h6t cho 9 ktri t6ng c6c cht s5

1 +5 + 5 +7 + I + 4+ 1 +6+ a-t b* c
chia h6t cho 9, hrc ld khi (3 + a + b + c)
chia htit cho 9, t6t ng,p voi (1) thl a + b + c
chi c6 th6 h 6, 15,24 (2).

. SO ,^tr chia h6t cho 11 kni hieu s6: (5 + a + I
+ b + c + 6)- (1 + 5 + 7 + 4 + I)chia htlt
cho 11, tuc li lJri (, + b + c - 6) chia h6t
cho 11, ttit trgp vor (2\ thi a + b + c chi c6
tfr0UO:It2't3.

K€t luQn. DC sO N chia h6t cho 396 thi c6 th6
thay (a, b, QbdmOi UO ba cht s6 sau:

(1,2, 3), (1,3,2), (2, 1,3), (2,3, l), (3, 1,2),
(3,2,1). A
)Nhfn x6t. 1) MQt si5 ban ttri giei bdi ndy vin git ba
d6u * n6n kh6ng th6y 16 cht s6 ndo d vi tri ndo trong khi
viiit s6 ar.

2) Cilcban sau c6 ldi giii <lung:

Phri Thg: NSuyAn Anh Ki€t, 6D, THCS Vin Lang,
TP. Viet Ti; Biri Thi Quinh,6,4'3, THCS L0m Thao,
Ldm Thao. Hii Phdng: Ng6 Mqnh Hodng,6Al, THCS
H6ng Bang, Q. H6ng Bang. NghQ Anz Tdng Trung
Nghia, 6A, THCS Hda Hii5u II, TX. Th6i Hda. Quing
Ngiit Phan NSryA, Thti€n Dinh, Vd Thdnh Trung, 6A,
THCS Pham VIn Ddng, Hinh Phu6c, Nghia Hdnlr.

VIETHAI

Biti TZl43g (Lcp 7). Vi phia ttgoai ctn tam

giac ABC, dung tam giac XBC c'ort tai X co

goc BXC bang l2Oo vt) cdc tatn gioc' YCA,

ZAB d€aL. Chu'ng minh XA vtbng goc vo'i YZ.

Ldi gi,rtL Gqi E ld giao di}m ciaXA vu YZ.

Tr6n nria mflt phing bir XC kh6ng chta A l6y
<li6mKsao cho LXCK: LreA.

Ta c6 XK : XA vd ffu = 7fr , "ry 
ru

AXK = BXC = 1200, do db XAK = 30o.

Metkhac, tac6 CK=BA=AZ (vi,A,XCK: LBA
vir MBZ d€t); CA = AY (vi LYCA dA$;

^ACK=ACB+BCX+XCK
=e *3oo +fr) =e *3oo + 3oo + E

=oo'*(tgo" -2)
= 24oo -(:oo" -fu -fu -fu) =fu;

sry ru M4K = L4YZ (c.g.c), b d6 & =fu =fr4

TONN HQC
lg r cfuAita S aaa ts-zout
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ra c6 fu *fu= 18oo -(frO *frk)= 9oo,

md EAY + EYA = 90o, suy ra AEY = 90o.

Vay ru IYZ. A
)Nh$n x6t. l) DAy ld bdi tor{n hay hong chuong hinh
lop 7. Ngodi cfuch giiri tr6n ddy, c6 th,5 dpg di6m U d6i
ximg vtri X qua BC rOi cinmg minh MY : MZ : AX,
ctng suy ra k6t qu6.

2) Clcbqn sau c6 l<ri gi6i t6t:

Vinh Phric: Nguydn Hiru Ting,7A5, THCS Y€n L4c;
NSuyAn Thdnh Vinh,7Ar, THCS Hai Bd Tnmg, T.X.
Phric Y6n; NghQ An: Nguydn Dinh Tuiin,6c, THCS Li
NhQt Quang, D6 Luong; Ng6 Thi Ngoc tinh, Cao Th!
Vdn Anh,7A, THCS Cao Xudn Huy, DiSn Chdu; Vd

Phrong Tdm, TB,THCS H6 Xuin Hucmg Qujmh Luu.

NGTTYEN XU,AN BiNH

Bni T3/439. f im cdc so rtguyen daong x, y
thoa mdn diiu ki€n (x2 91,11l = 33y + 16 (*)

Ldi gidl Doy e Z* n€nVP(*) > 0, ta c6:

PT (*) e x2 : (3y)2 + 33y + 16. (**)

- X6t y: l, ta co

hgp voi di6u kiqn x e Z* su1l rar = 4.

-Xdty > 2. Tru6c h6t ta lu6n c6:

6y +l> 6y -I> rtn, +tA Thit vf,y, 6y - | > 0

n€n6y -t > $3y +16 e36y2 -l2y +l > 33y +16

e 9y(4y - 5) - 15 > 0. Ddy h b6t ding thfc
dung (doy > 2n€n9y@y - 5) - 15 > 39 > 0).

Tir 116 ta c6:

(3y)2 -,fn y a 16 > (3 y)2 - 16y -r) = (3y - 1)2

=(3v-l)2 <Qfl2 -,!ny+ta <Qil2;

(3y)2 +$y.16 <(3y)2 +(6y+1) =(3y+l)z
> (3y)2 < (3y)2 + "llzy +ta < (3y +t)2 .

Kgp gita binh phucmg cria hai sO qu nhien hCn

ti6p n6n (3y)2 x$y+t6 khdng the h so

chinh phuong. Suy ravmy 2 2 kh6ng t6n t4i x
thoi min (**) vd (*).

Vay c6 duy nh6t mQt c{p s6 nguy6n duong
thoi m6n diAu kiEn (*) ld (x; y): (4; l). J

) Nhin x6t. l) That thri vf k:hi m6i tqn dusc n6u t6n
duoi ddy d6u c6 nhtng c6ch. gi6i k'h6c nhau. C6c c6ch
gi6i dn ddi hay ngin nhrmg d6u c6"tl6c di6m chung ld dd
v|n dUng rdt linh ho4t viQc bi6n tl6i bi6u thric ctng nhu
c6c kii5n thric da bi6t di5 giAi bdi toiin ndy.

2). 
.Tap.chj TH&lr )p gig .tt 

,ei t6m. tit mot 1i huong
giii md c5c bqn tld gui vC dC bpn dgc cung tham kh6o.
* Gicri hpn gi6 trj criax rdi x6t ttng truong hgp dti timy.
Nhfln x6t x - 3y + 0 {arrtl6n (x - 3y)2 , l, ruy ,u,

@2 - gyz 
)2 : 1x - 3y12 (x + 3y)2 > (* + 3y)2 .

Tii5p 4rc nhgn x6t n6u * > 6 thi (,r + 3y)2 2 (6 + ly12 =

=36+36y+9y2 r33y* 16, suyrax e {1; 2;3;4;5}.
* Gi6i h4n gi6 tri ciray r6i x6t timg truong hqp cl6 timx.

cdch t. ctng vcri f* - sil' > @ + 3y)2 > e1? + ey

= 33y + t6> g; + 6y > S1? -Zty - rc. O

=.U+ l)ty-4).0=y.<4>y e ll;2;3). Thayth6,
ki6m tra 33y + 16 c6 ld s6 chinh phucrng hay kh6ng...

Cdch 2. Nh6nx6t

(-).+ (r2 -gf _ qX] -ni + 4):3.tt.y,hong rt6 vr
ld tich cua hai thria sO nguyCn c6ch nhau 8 don vi, suy ra

lv=r
I I = al33a+ 8) voi a ld s6 nguyCn duong.

ly = a(33a -8)
St dqng tinh chAt cria s5 chinh phuong nhu d tr6n di5 lo4i
truong hqp thri hai vd truong hqp thi ba.
* Xac Ainl gi6 t4 cria x - 3y.Eirithgid, tu (*) ta c6:

(x + 3 y)(x - 3 yr :,.1..1f . w = w = ru,

md x * 3y > 4 sny ra (x - 3y)2 < +. Ki5t hqp voi tliAu kiQn

(* - 3y)2 > 1 trong nh6n x6t h6n suy ra (x - ly12 : 1 u6

(x + 3y)2 : 33y + 16. Tri d6:

Voi,r: 31., + 1 thi (6y + l)2 :33y + 16

e 7? + s1? : ry + 5.Mir7y2 27y = ti = 
t = y = t.

Vcri x: 3y - I thi 6y - tf :33y + t6 a 36? :45y + 15,
VT chia h6t cho 9 cdn \? kh6ng chia h6t cho 9.

3) Sau ddy lir c6c b4n c6 loi gi6i tfiing vd kh6o 16o nh6t:
Hi Tinh: Le Thi Thu Uy€n,88, THCS Hoang Xudn
HEn, Dfc Thg; Hi Nam: Atrft# Ngpc Anh,gB, THCS
Dinh C6ng Tr6ng, Thanh Li€m; Ng6 Nhqt Long,9A2,
THCS Trin Pht, Phi Lj'; NghQ An:. Nguy€n Thanh Ldm,
8C; Ng6 Thi Ngpc iinh, 74, THCS Cao Xu6n Huy, Di6n
Chf,u; Nguydn Ydn Mqnh,7A, THCS Li NhAt Quang,
D6 Luong; Vinh Phric: NSuyAn H{iu Huy,9A1, THCS
YCn Lac, Thanh Li6m; DIk Lik: Hodng Huy Th6ng,
9G, THCS Phan Chu Trinh, TP Bu6n Ma Thudt; Hi
NQiz LA Duy Anh,9A, THCS Nguy6n Huy Tu0ng, D6ng
Anh; TP Hd Chi Minh: Nguydn Minh Ti,9A6, TIIPT
Chuydn tran Oai Nghia; Phri Thg: Nguydn Duc ThuQn,
9A3' THCS Ldm Thao' 

NGLryEN ANH euAN

f x2 =16 f x:+4
l"*, :; * L, = *J2' k6'

sd 44r (d,2o14) 
T?AilrHEE 

19
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fu,'-x;2 =l (l)
(r) I v.

lo,,-,)'=+ (2)

y(r- x)2: x(l - r)' 
[= +)

o *'y-*y' -xl- ! =Q

<+(x -y)(xy-l)= o*l;:,

=zq6y2-l3x+u = o*['= JY 
l-=;

Bii T4i439. Gidi hQ phrong trinh :

Ldi gidl DK : x * 0,y;e 0. Khi d6 tu h9 0)
suy ra :

- NCu x = ! ,thay vdo (1) ta duqc :

^l6(l-x)2 =i o 6x(1-2x+x27=1

e 6x3 -12x2 +6x-1=o
<> 8x3 -12x2 + 6x +l = 2x3

e (2x- 1)3 = 2x3 e 2x -l = lli*

e x(2-{11-1<> x- -v.

- Ntiu x! =1, thay vdo (1) ta c6 :

6(l- x)2

)33
Voi x =;,odugc y =j:vG *=;,tadugc

2

J

Cric cflp sd (x; y) b' 
( t I )ans: [ti,E;;g)'

(1,1),(;,?)dcuth6amdnhQ o, do d6 rd

nghiQm cria (I). tr
F Nhfln x6t. Hdu hi5t c6c ban dAu tim ra dring nghiQm,, ^- :nhrmg lcri gi6i cua mQt s6 ban cdn ddi. C5c ban sau c6 loi
gi6i tiSt :

Phrri Thg: NSrryA" Ti€n Long,SAl , Tg Anh Dfing,8A3,
THCS Ldm Thao; Vinh Phic: Nguydn H6ng Anh, Phan
Thi NguyQt,SAl, THCS YCn L4c; Hn NQi: LO Phuc Anh,

TORN HQC20 -cnroiu@

9A, THCS Nguy6n Huy Tucrng, D6ng An[ Bic Ninh:
Nguydn Thi HiAn,gA, THCS Y€n Phong;Hi Nam: Ngti
NhQt Long,9A2, THCS Tran Phi, Phir Li. Thanh H6a:
rciau Xuan Bich,THCS LC Htu Lfp, H@u LQc; LA Quang
D'iing,9D, THCS Nhft BA Sy, Hoing H6a; NghQ An:
Nguydn Anh Tii!n,7A, THCS Nghia Li6n, Nghia Dan;

Phqm Quang Todn,9C, THCS D4ng Thai Mai, TP Vinh;
Tdng Duc Thlnh, Ngtt Ti Nguy€n, Nguydn Thanh Ldm,
8C, THCS Cao Xu6n Huy, Di6n Chdu; Quing Nam:
Tr,in Hodng Ti:6n,gls,THCS Tran Quf C6p; Phan Thdnh

Dqt,9l7, THCS LC Quf D6n; Ns,ryAn Hiin Luong,9l3,
THCS Ng6 Qoy0n, Th5ng Binh; DIk LIk: Hodng Huy
Th6ng,9G, THCS Phan Chu Trinh, TP Bu6n Ma ThuQt.

TRAN}TUUNAM

BAd T5/439. Cho naa dudng trdn (O) furdng
kinh AB : 2R vd mAt didm C ndm tr,6n rura

&rong trdn do. Kd CH L AB (H khac O). Hai
didm E, F thay ddi t€n ntra drong tron (O)

sao cho efrE = CHF . Chmg minh ,ang
dwng thdng EF ludn di qua mQt diem c6 dinh.

Ldn gini. KhOng $am ti"h t6ng quat c6 th6 gi6 st
Ilnim gr?a A,O. Tt gia ftitit suy ra ffi4=fu .

Cdch 1. Ggi E'ld A6m O5l ximg voi E qr;r- AB,
suy raE'thu6c dudng hon (O). Ta co

Ffrd =afr)=7fr8,,
d6n toi F, H, E'thtng hdng.

Mat kh6c, m =2FFc =2EEF =EdF,
n6n tu gi6c EHOF nQi titip.

^ .^
Yqry EFO = EHA> IFO = FHO.

Ggi 1ld giao ditim cua EF vd An, dE thdy

NOF ctt A,FOH (g.g)

= #= orgL 
+ Io=#=#krr6ngrtoi.

Tt d6 1 ld di6m cri Oinfr. ydy EF tu6n di qua
di6mf cO einn.

1
-------=-F
2-<12
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Thft viy, tac6 IC : IE.IF' (1) suyra $.ff2.12. - rfi*fi*V* ol
Lqi c6, NCO vu6ng tai C, c6 CH I IO n€n Ap dUrg BDT (3) khi thay xb1i .,lri e Z)
tC : rulo Q) ta-ituoc-

Tt (1) ve (2) ta c6 IE.IF': IH.IO, suy ra tu
giitc EHOF'nOi ti6p, ta c6

ifi) =iFd =FEd = FwO .

Suy ra CHE = CHF'. KCt hqp vdi gie thi6t

dfrE :6frF ,suy ra F'=F.
Vpy EF luOn di qua ttiiSm 1cO Ai"n. O
(Nhfln x6t. C6 kh6ng nhiAu b4n tham gia gi6i bdi torin
trdn, mQt sd b4n cho ldi gi6i dai ddng. C6c ban sau c6 loi
gi6i t6t hon c6.

Hn NQi: LO Phic Anh, L€ Duy Anh,gA, THCS Nguy6n
Huy Tu&ng, D6ng Anh; Hi Nam: Ng6 NhQt Long,
9A2, THCS Tr6n Phri, Phn L!; NghQ An: Phqm Quang
Todn,9C, THCS D[ng Thai Mai, TP. Vinh;DIk Lik:
Hodng Huy Th6ng,9c, THCS Phan Chu Trinh, TP.
Bu6n Ma Thuot' 

NGI-rYEN THANH H.NG

Bii T61439. Giai phwong trinh

--- 
r 

-

z + lz +,lz *,[zi = flo* i/o * Vo* V6;

Nhu vQy phuong trinh dA eho khdng c6
nghiQm -2 < x <2 .

* Voi x: 2 thi m6i v6 cria phuong trinh d6u
bing2.
Vpy phuong trinh dd cho c6 nghiQm duy nhit

Cdch 2. NhAn th6y x = -2 kh6ng nghiQm tlung
phuong trinh.

Voi x > * 2 d!!t f(*)=1{r+. vd g(x) =11611
thi phuong trinh dA cho c6 dqng

IVWD\ -g,kkk(x)).
tl

Do f'(.r)= .g'(.r)= 

- 

tl6u2,12+x :f1O+x)2

Ldi gidl Di6u kiQn x6c dinh x2 -2.
Cdch l.xethieu(x+ 213 

*10+*12:i *si *za

: (x-zlfi *7x + r4).

ratlrdy x2 +7 x +r4 =(-.1)' *1, ovoi msix.

* N6u.r > 2 thi (x + 2)3 > (6 + x)2

eJz+*'rll6a*22. (1)

Ap dwe BDr (1) khi thay xbci Jz+i e z)

Cdch 2. Gi6 stt tiOp tuy6n cua tludmg tudn (O) tai

C cEtln taiL Gqi F'ldgiao di6mthi haioiral4
voi tluong rdn (O). Ta sE chimg minhF'= F.

Do Jz+x > iG; n6ntac6

rEffi,iG;?ffi

Suy ra
::

lz *'lz * 
",! 

z + JT + x, {/o * {/o * i/o * ffi; .

Nhu vfy phucrng fixh de cho kh6ng c6 nghiQm
x>2.
* N6u -23x<2 thi (x + 2)3 . g + x)2

e^lri alf 6a* a2 (4)

St dung BDT (4) vi suy luQn tucrng t.u nhu
tr6n, ta c6

duong voi mgi x) -2,n6n hai hdm s6flx) vd

g(x) d6ng bi6n tr6n (-2 , +o;.
* Voi x > 2 thll(x) > g(x) > 2 n6n

(2) l(/UD> J@@)> s(e(x))> 2
> JV(fl*))) >"fu(s(r)) > sGkft))) > 2

+ JW((U)))) >tuGG(x)))) >gkGGft)))).
Vfly VT > VP.

te n*,u-rorn, 
T?[ilrHBE 

Zt

::
tadusc tlz + Jz+x > llo + Jz + *.
Do J2 + x, V6 *, ndn ta c6

l:

1la*Jz**rYo+16+x

--

suy ra tlz+ Jz+ x > Vo + Vo +,
Ap dung BET (2) khi thay xaU JZ+ x (> 2)

tadu-o. c

Do (1) ndn ta c6
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_____________
z * lz * ...+ 

^f 
z + Jii = {/o * {o *...* {o*'Jo * * v6i x*0;l.rl<r;lyl .-l,ta"t 

'[* +t-1>0;

* V6i -2< x <2 thi "flx) <
hrong t.u c6 VT < VP.
* Vcyi x : 2 thtthSy th6a mdn. il
)Nhin x6t 1) Bni ndy c6 nhi6u ban tham gia vd <I6u

cho d6p sl5 eung. Tuy nhi6n, mQt s6 ben cdn gi6i qu6 vin
tit, thitfu Bp luQn. K6t qui qia bdi to6n v6n dring cho

truong hqp t6ng qu6t:

Gidi phuong trinh

trong d6 m6i v,5 c6 n dd:ucdr^.

2) Tuy6n duong c6c ban sau tIAy c6 lcri gi6i t6t:

Ilung YGn: Trdn Bd Trung, ll To6n l, THPT chuy6n

Hrmg Y6n; Phri Thg: NCuyA" Duc ThuQn,9A3, THCS
Ltm Thao; Vinh Phric: Truong Thi Hodi Thu, 1041,
THPT chuy6n V*rnh Phric; Nam D!nh: Nguydn Vdn Tdu,

l0 Torln 2, THPT chuydn LC Hdng Phong; Hh Tinh:
NS"yA" Duy Tuiin, 10T1, THPT chuy6n Hd Tinh;

Quing T4: Bili Trung Hodn, L€ Vdn Binh, 10 ToLn,
TIIPT chuy6n LC Quf D6n; Diing Naiz Nguydn C6ng

Philc, l0 To6n, THPT chuyCn Luong Thti Vinh, Bi6n
Hoi; Long Anz Ngaydn Minh Tri,ll Tl, TIIPT chuydn
Long An; An Giang: NSuyAn Vdn Cudng,11A4, TIIPT
Ba Chric; Phri YOn: L€ Vdn ThiQn, llTLl0, TIIPT
Nguy6n HuQ, TP. Tuy Hod.

PHAMTHIBACHNGQC

BiriT71439. Giai h€ phwmg rrinh

!o*' =(,tr;+l)(.r2 - y3 +3.v-z) (t)
l, - ^,2
llx' + y') +7= xz +2), (21

Ldi gidl Tri (2), ta c6

(r' * y')' -(*' + y2) = -U -1)2 < o

=0<*2+y2<1.
Do d6 lrl= t; lyl< t.

N6" rf,2 +r -1 = 0 <>x = 0, thay vdo hQ phuong

trinh, ta duoc: € y:1.

Nhu vfly 
{; = I h mQt nghiQm cira hQ phucrng

trinh dd cho.

NCu r[2 + r -l + 0 e x +0, nhdn hai v6 cua

phuong trinh (1) u- ,P A- 1 , ta du-o. c

Irt -3v+2:o
lya +1= 2y

RI'
- > nraxl;;,lt

b3c+ c3a

452

l,aD+

e(x) < 2- Llp luQn 
(1) e 4*r(,[* n -r) : *, (*, * y, +3y -2)

o 4('[/l +1- l) : *2 - y3 +3y -2 (3)

e ,2 +l- 4tl7 +t +3 = y3 -3y +2

* (.f,' . r - il(ffi -z) = g + z)(y -r)2 (+).

't,? .t- 3 < o; (y + 2)(y- 1)2 > o.

Ne" (ffi -tx#; -:) < o. (y+ 2)(v -r)2,
phucrng trinh (4) kh6ng th6a m6n.

Vpy h0 phuong trinh da cho c6 mQt nghiQm

duv nh6t n I'= 9. o
lY=t

)Nhgn x6t Nhi6u bqn dd kt6ng xet J?i -.+0 <+x + 0,

khi nhAn hai vi5 cria (l) uA {f *t- I ld kh6ng ch4t ch6.

M6t s6 ban da vi6t pt (3) <+ x2 - 4J7.l : f -3y -z
vd sir dpng d4o hdm, tim tflp gi6 tri cria c5c hdm s5:

. t;-
-f(*)=*2 -4'lx2 +l; St$=y3 -3y-2 vu x,y e [-l;1];

. r-;-
ilugc x2 - qrl x2 + I < -4 < y3 -3y -2; tir d6 suy ra k6t

qu6 bdi to6n. Tuy nhi6n ldm nhu vQy dii vd phric t4p.

C6c b4n sau tl6y c6 bdi giAi t6t:

Hir NQi: Trin Mqnh Hilng, 1l Toiin, TIIPT chuy€n

Nguy6n HuQ; Dik Lilk: Nguydn Nhu ThiAp, 12A1,

THPT TrAn Qu6c To6n, Eakar; NghQ Ln: Phan Nhu
Trinh,11,4.1, TIIPT DiSn Chdu 3, DiSn Chiu; Hir Tinh:
Nguydn Duy Tudn, 10T1, THPT chuy6n Hd TInh; \t'nh
Phircz Trunng Thi Hodi Thu, 10A1, THPT chuy€n \tnh
Phirc; Bic Ninh: Nguydn Vdn Thanh, 12,4.15, TIIPT
qu6 Vo, Qu6 VO; Ch Mau: LO Minh Phucrng,12 chuy6n

To6n, THPT chuydn Phan Nggc Hi6n, TP Cd Mau.

NGLIYENANHDLING

Bni T8/439. Cho tant giac: ABC c'o BC : u,

CA : b, AB : c; R vd r lin lu'p't td ban tcinh

ctta dadng trdn ngoqi tidp vit dadng trdn noi

ti€p tam giac ABC. Gqi S ld dien t{ch tam giac
ABC. Chtnlg minh riing

ab3 +bc3 +ca3

TONN HOC
22 ';"it liEa se a1t tq'?o'1)
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(x+y+212.R2 2yz.az +zx.b2 +xy.c2 (1)

Tt(1)chox: a;y:b;z- cvitlrif den

a+b+" =Jf,l tathuduo.c *r, e)
Tt (1) cho x : b; y : c; z : a, ta dugc

(a+b+c12 R2 > ab3 +bc3 +ca3 (3)

Do a + b + c =44+n6n hr (3) ta c6r
R - lab3 +bc3 +ca3

Ldi gidL Vcri mqi sti sti thlrc x, /, Z ta th6y

('d+ y.oB * ,.oe)'> o, suy ra

(15, p): 1 n6n theo dinh li nh6 Fermat thi

I{r - I chia h6t chop. Tt d6 suy ra fr d6ng

thoi h tbccinp - I vd 2n.Yr&ldu6c ctap - |
n€nk<p-l<p.
Nriu fr le thi f ld u6c cria cira n vd k< p n6n tu
gi6 thi6t p ld ubc nguyOn tO le nh6 nhdt ci.r- n

suy ra fr: 1. Do d6 plirudc cita lsk - 1 :14.

N6u t chin ttri k:2(. voi I nguydn duong, khi

d6 (. < 2(.: k < p vil k chiahltZn.Tir d6, l. < p

vd (.ld u6c cira n n€n (.: 1 vd k : 2. Do d6 p lir

u6ccrial5k-1:14x16.

Vfy trong ci hai truong hW, p : 7, tftc lsn + I

chia h6t cho 7, mAu thuSn (do 15' + I =2(mod7)).(5) 
T6m l4i so le n duy nh6t th6a mdn dieu kiQn

15" + I chia hOt cho n ld n: 1. A
)Nh$n x6t. Tr6n ttdy ld loi gini cua hAu hi5t c6c bdi gui
tcri Ban bi6n tip. C6 mQt sO tan Ui6t srt dpng tinh ch6t
nhan tinh cira hdm Euler sii hqc d6 rut ngAn toi giai.

C6c ban sau ddy c6 loi gi6i itung.

Bic Giang: Nguydn Thi Nhung, l0T, THPT Chuytu B6c

Giang; Bic Ninh: Zl Huy Cudng,l0T, TIIPT Chuy6n

Bic Ninh Binh Dinh: Mai Tiiin LuAL llT, TIJP.T

Chuy6n LC Qui Ddn, Binh Dfnh; Dnk Ldk: Npydn
Tuiin Digp, llT2, THPT Ng6 Gia Tu, Eakar; Ddng
Th6p: Truong Hodng Duy,l lT, TIIPT Chuy6n Nguy6n
Dinh Chii5u, Ddng Th6p; Hi TInh: Ngry6, Duy Tuiin,

l0Tl, TI{PT Chuy6n Hd finh; Hung YGn: Trin Bd
Trung, Nguydn Long Duy, llTl, TIIPT Chuy€n Hrmg
Y6ry Hoir Binhz Dinh Chung Mimg, 11 Chuy6n Torin,

THPT Chuy6n Hoang Vin Thu, Hda Binh; Nam Dinh:
NSrryAn Vdn Tiin, lOT2, frt Tuiin Anh 12T2, TLTPT

Chuy&r L€ H6ng Phong, Nam Dinh; Ng}rQ An: Phqm

fuang Todn,9C, THCS D4ng Thai Mai, TP. Yinh, Tdng

Trung Hit*t, l1Al, TTIPT Th6i Hda, Ngh6 An; Phf
Thgt Ngty1n Vdn HQu, 10T2, THPT Chuy6n Luong
Vdn Chanh, Phri Y6n; Phqm Mqnh Hiing, l0T, TIIPT
Chuydn Htng Vuong, Phri Thq; Quing T4z Hodng LA

Thdi Ha, l0T, THPT Chuy6n LC Qui E6n, Quang Trf;
Thdi Binh: Vil Ydn Dilng, l1T, THPT Chuy6n Th6i
Binh; Thanh Hoitz Nguydn TiAn Dqt, 1lT, TTIPT

Chuydn Lam Son, Thanh H6a; Vinh Phrfic: Nguydn Hfru
Huy9Al, THCS YCn L4c, V"rnh Phtic.

NGI.IYENVAN MAU

se eag ts-zorer 
T?EI#EE 

zs

r (4)

. Tt(1) chox: c;y: a;z: btadugc

R o3b+b3c+13o

452

(5) suy ra

af +bc3 +cn3

r
Tn (2), (4)

(,R_ l,
- 

2lTl[X1,rI

)vd

Z;)
452

,.*[,

(dpcm). tr

)Nhfn x6t M 4 > 2 n6n nong kr5t h4n cua bdi tortur co

I
th6 thay sO 7 boi s6 2. B4n Tnmng Hodng W,llT,
THPT chuy&r Ngoy&, Dinh Chiiiu, D6ng Thdp vi b3n
D6 Nguydn Wnh Huy,l0 To6n, PTNK - DHQG TP. Hd
Chi Minh c6 loi giii ihing cho bdi to6n ndy.

HO QUANGVINH

BlitiT9l439. Tim tdt ctt cac so nguy€n drong
le n sact cho 15n + I chia h€t c,ho n.

Ldi gi,rtL (Theo da sO c6c bpn).

Yor n: 1 thi hi6n nhi6n 15" + I chia htit cho
n, n€n n: I ld mQt nghiQm cria bdi torin.

X6t n > 1 ld nghiQm cira bii toin. Ggi p ld udc
nguy6n tO nh6 nh6t ctia n vd k li s6 nguy€n

duong nh6 nh6t sao cho tsk - |chia hi5t chop.

Khi d6 l52n - 1 : (15" + 1X15n - 1) chia h6t

cho n n6n l52n - I chia htit cho p. Nhfn th6y

ab3 +bc3 +ca3

https://tieulun.hopto.org



I

Bni T10/439. Tim th ca cdc c(tp hdm s6

/. R -+ R.;g: R -> IR sao cho vrti mgi x,.)' € IR

ta co f(x + g(v)) : x.J(il - y.s@) + g(r).

Ldt gidl GiA str f (x), g(x) ld c6c hdm s5

thoi mdn bdi to6n.

Choy:ltac6 f (x+s(1)) =xf(l).
Suy ra f (x) = (, - s(t))./(1), Vx e IR.

Cho x = I thi /(1) =(1-s(1))/(t) =g(t)./(l) =0.

C6 hai trudng hgrp xAy ra:

Trudng hqp 1: "f(1) = 0.

Khi d6 .f (x) : (* - s(].)) "f(1) = 0, Vx e R .

Do d6 -yS@)+ g(x) = 0, Vr, 
"y 

€ IR. Cho y = g

tac6 g(x) = 0, Vx e lR'.

Nhu vpy .f (x) = g(x) = 0, Vx e IR. . Thir lai ta
..a ,( .
thity chc hirm s6 ndy tho6 mdn bdi toan.

Trudng hqp 2: g(1) = 0, 
"F(1) 

* 0. D{t a = f (L).

Ta c6 f (x) = (r - s(l)) f (1) = ax.

Do d6 a(x + g(y)) - x.ay - ys@) + g(x).

Cho x = 1ta nh0n du-o. c

a(l + g(y)) - a! > g(Y) = Y -r.
Suy ra a(x + y- 1) = x.ay - y(x -l)+ (x - 1).

X6t h9 s5 ctra ry ta c6 a = l.
Nhu vpy .f (x): x, g(x) = x -1. Ding thric

tr6n vcri a =1 xhc nh4n c6c hdm sO ndy cfrng

thod mdn bdi toin.
t<tit luan: c6 hai cSp cdc him s6 thoi m6n bdi

-^Ul:l: :j?;': yiit. 
= 
R E

D Nh$n x6t. DAy ld bdi torin phuong trinh hdm d4ng co
bAn (thu0c lopi: x6t circ gi6 fi a y dac biQt).

C5c bpn hgc sinh sau c6 loi giii dting:

Phri Thg: Phqm Minh Hing, l}Ty THPT chuy6n Himg

Vuong; Nam Dinh: Yfi Tutin Anh, 12T2, THPT chuy6n

LC H6ng Phong; Th{i Binh: Vil Vdn Dilng, IIT2,TIIPT

chuy6n ThSi Binh; Quing Nam: Zt? Qudc Anh, llr,
THPT chuy6n B6c Quing Nam; DIk Ldk: Nguydn Nhu

ThiQp, 12A1, TI{PT Tren Qu5c Todn, Eakar; Ki6n
Giang: Danh Trdn Ti, l2T, THPT chuy6n Hujnrh M6n
Dat; Binh Einh: Mai Tiiin LuQt,11T, THPT chuy6n LC

Quj'E6n, TP. Quy Nhon; Long An:, Nguy2n Minh Ti,
11T1, THPT chuy6n Long An; Ddng Thip: Truong

Hodng Duy,l1T, THPT chuy6n Nguy6nDinh Chi6u.

NGUYENMINHDUC

Bni Tll/439. C6 n hpc sinh (n>2) dung thdnh

hdng dec. Ctr m6t ldn thdy giao thi;i cdi thi co

ding hai hpc sinh d6i ch6,cho nhatt..H.o1 's1t t

mqt s6 ld ldn thdy giao thoi cdi, ta co th€ that'

tat cd cac hoc sinh diu dtmg tro tqi dting vi tri
ban di:u cia rninh hay kh6ng?

Ldi gidL D6nh sO tu 1 d6n n cho cdc b4n hqc

sinh trong hdng dgc hic dAu. Ki hiQu P, ldtQp

c6c ho6n vi cira {1,2,... n}.

Gqi ft : (lI(1),..., il(r)) li mQt hoan vi ctra

{1, 2,... n\, cdp (n(;), II(i)) cira II gqi ld mQt

nghfch th6 cua II n6u i < j vit II(r) > IIU).
X6t 6nh x? .fi I Pn -+ P,: fi(n) thu clugc tu

lI bing c6ch d6i ch6 hai vi tri k0 nhau

(n(;), il(i + t)) vd gift nguy6n c6c vi tri con l4i.

Cho i,,/€N*, i<j<tt X6t6nh xa f,iIPr-+Pn'.

f(,,) = .fi o .ftto fi-zo oo fr-ro fito fr (1)

ld hqp thdnh cua 2(i -l)- 1 6nh xp. O6 th6y

f6,iy(n) thu dugc tr: il b6ng c6ch d6i vi hi ctra

(n(;), il(i)) vd gifr nguy6n circ vitri con lpi.

Gqi 7(II) ld sd nghfch th6 cria ho6n vi fI.
oe thAy

[rgy - t ndu (n(;;, r(i + 1))

-, ^ ,-.. I li nghich thd7(/;(r)) = 
].6;*r neu (n1;;,-u(;+1))

I khong ld nghich thd

Do vfy riU,E)) = rGI) + 1 (mod 2) (2)

Tir (1) vd (2) suy ra

r (ftJ(|l)): z(n) + 1 (mod 2) (3)

Gi6 sri lI/. ld thri t.u cira r hgc sinh sau lAn

tfrOi cOi thri t cira thay gi6o. Ta c6 IIp e Pn vit

[/.*1 = ffi,n[,),vcri 1 <i < i < r ndo d6.

Theo (3) ta c6 T (tlo*r ) = 7(IIo ) + 1 (mod 2)

Do d6 r(il): rGIo) + k = k (mod 2)

(vi 7(IIo)=0). Ntiu k le thi T(tt,;,20
(mod 2) do d6 IIo + IIr. Vfly sau mQt s6 16

Dn th6i cdi, tAt cil cilc hqc sinh kh6ng th6 dung

trd lpi tlung vi tri ban dAu cira minh. tr

TORN HOC
24';citlifa se nna rs-roro

https://tieulun.hopto.org



) Nhin x6t. Bdi ndy chi c6 4 b4n tham gia gi6i ld c6c b4n:

Nam Dinh: Vfr Tutin Anh, 12T, THPT chuy6n L6 H6ng

Phong; Binh Dinh: Mai Tiin Luqt, l1T, Tnrong Minh
Nhqt Quang,10T, THPT chuy6n L6 Quf D6n; Thanh
Ho6z Nguydn Ti6n Dqt,l lT, THPT chuy6n Lam Scrn.

C6c bgn d5 cho loi gi6i dung nhrmg 14p luin chua ch[t ch6.

DANG HTING THANG

BitiTl2l439. Cho tam gidc nhen ABC vd drdng
cao AH (H e BQ. M\t di€m P di chuy€n tr1n

doan AH. Cqc diem E, F lin lt. t ld hinh c:hi€u

cua P trdn AB, AC.

a) Ch*ng minh bon didm B, E, F, C cing ndm

tren mot dtrdng trdn.

b) Goi O,' ld tdm cua duottg trdn di qua B, E,

F, C. Chlntg minh rdng PO' lu6n iti qua mQt

di€m cij ctinh khi P cli chtq'en tr€n dogn AH.

Ldi gidl (Hinh vC).

a) Ta thAy cdc ttt gtdc

AEPF, BEPH, CFPH
nQi ti6p. Yi BEPH,
CFPH nQiti6p nOn

AE.AB: AP.m

=AF.AC.
Do d6 b6n di6m B

B, E, F, Ccungnim
tr6n m6t duong tron.

b) Gqi K li giao ditim cria duong thEng qua.B

ru6ng g6c voi BA vd duong thEng qua C
vu6ng g6c voi CA; M, N theo thf t.u ld trung
di6m cira EB, FC.

Y\ ME =MB;O' E =O' B;NF = NC;O' F :O' C
ndn O'M L EB; O' N L FC.

fet hqp Yol PE L AB;KB L AC;PF L AC;

KC LAC, suy ru O'M // PE // KB; O'N // PF // KC.

, ME ,NE
Ti.r d6, chri j' r6ng ::- l=:. suy ra ba" MB NC,
di6m P, O', K thing hdng. VQy PO' ludn ili
qua mQt di€m c5 dinh (diom n. A
)Nhfn x6t. 1) Bdi to6n ndy d6, nhieu ban tham gta gi6r.

2) Xin n6u t6n mQt vii b4n c6 loi gidi tuong dOi tOt:

Hi NQi: TrAn Mqnh Hilng,llTA, TIIPT chuy6n NguySn
HuQ, TP Hd D6ng; L€ Philc Anh,9A, THCS NguySn

Huy Tuong, D6ng Anh; Nam Einh: Vrt Tuiin Anh, 12T2,

Nguydn Vdn Tiin,10T2, THPT chuy€n L€ HOng Phong,

TP Nam Dinh; Hn Namz Nguydn Thi Lua,l0T, THPT
chuy6n Bi6n Hod, TP Hd Nam; Bic Ninh: L€ Huy
Cudng, l0T, THPT chuy6n Bic Ninh, TP B6c Ninh;
Phf Thg: NguyAn Thu! Qu)nh,gA?., THCS Gi6y Phong

Chdu, Phi Ninh; Vinh Long: Trdn Duy Qudn, llT,
THPT chuyOn V*rnh Long, TP Vinh Long; Dik Lik:
Hodng Huy Th6ng, 9G, THCS Phan Chdu Trinh, TP

Bu6n Ma ThuQt; Hrmg YOn Trin Ba Trung, l1T,
THPT chuyOn Htmg Y6n, TP Hmg Y6n. 

=
NGTIYENMINHHA

Biti Lll(3g. MOt thanh d6ng chiit thi€t di€n

diu c6 chiiu ctdi t, co khiii luo.ng ri€ng q, n6i
thdng dntg trong hai chiit l6ng khac nhau

kh6ng trOn ldn, co khtii lwng ri€ng p1 vd p2

(A < h < n) MQt phin thanh ndm trong

chdt l6ng cd kh6i tttan7 ridng p1, diu tr€n cua

t\yh 
1Sa.ns lett thodng ,r11 

,h.d, tong do;
phan cdn lai nam trong cltat long kia.

^;a) Tinh cdng can thtrc hiQn d€ nhdn chim

thanh vdo trong chat long thtr hai (p2)

b) Xac clinh chu ki dao dpng nho ctia thanh

theo phtrong thdng dtmg.

Ldri gi,rtL a) Ki hiQu ft ld chi6u cao lop chEt

long c6 t<trOi luqng riOng 4. DiAu kiQn cin
bing cira thanh:

hssl = pgSh + ggS(l - h) (1)

)h=(n-n)t e)h.- A
Khi dAu thanh cira thanh dfch chuy6n mQt

dopn x, luc cdn nhdn thanh bing:

F* = pgS(h - x) + h.ss(l - h + x)-4gS/ (3)

Tt (1) vd (3) ta dusc: F, = (h.- A)SSx

COng d€ nh6n thanh chim hodn todn vdo ch6t

l6ng g Lir

h .)
t = i r'a* =\P - h)', nt,z.

J - x*" 2(m_ A).""
0

b) * Khi dAu tr6n ctra thanh d du6i m[t tho6ng
mQt do4n x, phucrng trinh chuyCn tlQng cria

thanh li:
-ggS(h- x)- mSS(l - h+ x) + qgSl = mx' (4)

te nnr,u-rorn, 
T?EilrHS zr
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r6t frqp (1) ve (4) ta dusc:

--n- h.-Ag--
^ __ h 7".

Phuong trinh niy chimg t6 thanh dao dQng

diAu hda voi chu ki: 4 = znl-=Pot -, \,(n_ a)e
* Khi tlAu h6n cria thanh o hOn m6t thoring
mQt tlopn x, phuong trinh chuy6n t[6ng cira

thanh li:
AgSh+ ggS(l -h-*)- p,gsl =mx' (5)

f6t ngrp (1) ve (5) ta dugc:

*' = -L{*ht
Phuong trinh ndy chimg t6 thanh dao tlQng

rtidu hoa voi chu lci: I = zn^l A'
' \,lh.g

Nhu vfy thanh sE dao dQng theo phuong thEng

dimg voi chu ki:

r=)rn+r2)="Elffir.rffi] .
)Nh$n x6t. Bdi to6n chi dung khi kh6ng x6t di5n sg thay
tt6i muc chdt 16ng hong binh, nghia ld ttriS tich cria thanh

r6t ntrO so v6i th6 tich ch6t l6ng.

Chi c6 mQt ban gui ldi giei nhrmg cho k6t qui sai.

NGLIYEN XU,AN QUANG

BiLiL2l439. Treo bdn qud ci.u nh6 giring hQt

nhau vdo mOt di€m O bang bdn sqi ddy mdnh,
cdch di€n, cd chidu ddi t. Mdi qud ciu co kh6t
laqng m vd di€n tich q. Khi cdn bdng, bdn diQn

tich niim tqi bin dinh cila hinh vu6ng ABCD
co canh ddi l.

a) Tinh lwc di€n do ba di€n tich dqt tqi A, B, D
tdc dqng l€n diQn tich dqt tai C theo q, I vd
hdng sd di€n k.

b) Tinh khtii luqng m cfia mdt qud cd.u theo q, I
vd gia tdc trpng tradng g.

Ap dang bdng sij;
1

q :3.10 'C; I :20cm;

g: 10 mls2; k:9.1oeNm2/C2.

TORN HOCz;ta';*i.ii@

Ldi gi,fiL a) Ggi Fn, Fr, F, n" luqt ld luc

diQn do cric diQn tich d{t tai vi tri A, B, D tilc
dqng l6n diQn tich ddttai C.

,212
VA dO l6n,ta c6: Fo = !=, Fo = Fa - Kq

2P''U-D P'
b) Lgc t6ng hqp t6c dsng l6n qui cAu dat tai C

ld: ,F= Fu+F,+fD (*)

Do tinh tl6i ximg n6n

lgc t6ng hqp F cr)ng
phuong vot AC vd c6 C

chiAuhucmg titAt1iC.
Chi6u phuong trinh (*)
lOn phuong AC, ta th,u

dugc

F = Ft+F2cos45o +F3cos45o

,2 ,2 l; ,2r, \
---'F-Kq r-)Kq lz:nq It*^lil,2 l1''-l'2l' l" z l-\L )
Qua c6u d4tt4i C chi.u tac dqng cria ba lUc: lUc

t6nghqrp F, tgrghc F vdsriccdng ctndfr,y i.
Di6u kiQn d€ qu6

cdu tllt tai C
^ .J

can bang:

f+F+F=d.
Hqp luc cta F + F
phii c6 phucrng theo

d?ry treo OC.

Do g6c o : 45o ndn vd dO 16n P F+P

t-2/r \ t-2/t \
P : F e ms : +l i *,til- * = %[ i. O I

l-\o / gt \- )

Thay s6, tinh rtugc m =3,876.10-3kg. D
)Nh$n x6t. C5c b4n sau c6 lcri gi6i tlirng:

Vinh Long: Trin Duy Qudn, 7lTl, THPT chuy6n

Nguy6n Binh Khi6m; Thanh ldoit Nguydn Ti6n Dqt,
11T, THPT chuy6n Lam Son; YGn B{i: LO Minh Dfrng,

llK, THPT chuyCn Nguy6n r6t rnanh NghQ An: Zd
Xudn Bdo,1243, THPT chuyOn Phan BQi Chdq Vinh
Phtrc: Nguydn Mqnh Ddn, LA Thi Bich Ngpc, 10A3,

TrIPT chuvonvinhPhic' 
DANG THANH HAI

FB

FD
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IARI

%frrril,rq'o llgG SlNll YAOEQI TUYEN QIJOC GIA
pUTHI IME ZA14

rucuvEru rnic MINH

(CUc KhAo thi vit Ki6m dlnh CLGD - B0 Gido dtJc vit Ddo tao)

flk'lthi chgn hgc sinh vdo dOi tuyi5n qu6c gia

/(\Ou thi Olympic To6n hsc Qu6c tti (IMO)
Dn thu 55 n[m 2014 (IMO 2014) dd duqc to

chric tai HdNQi, trong hai ngity 25 vd26l3l20t4.

C[n cri Quy ch€ thi chgn hgc sinh gioi cAp

qutic gia hiQn hinh, BQ Gi6o dgc vd Dio t4o

da trie" tpp 48 hgc sinh tham d1r ki thi tuy6n

chgn n6i tr6n, giim 2 hgc sinh dd tham du lop

t6p tru6n chuin bi du thi IMO 2013 do BQ

Gi6o duc vi Dio tpo t6 chric vd 46 hqc sinh

dat tu 24,75 dilmtrd l6n trong ki thi chqn hqc

sinh gioi qui5c gia m6n To6n THPT ndm2014.
Trong m6i ngdy thi, m6i thi sinh tluqc dC nghi
gi6i 3 bni to6n trong thoi gian 270 phrit; di6m
tOl ea cira m6i ngdy thi ld 21 di0m.

1. DE THI
Ngdy thi thn nhdt,25/3/2014

Bii 1. (7 died.Timtet citcitchdmsO/: Z -+ Z
thoa m6nl(2m + flm) + flm)fln)): nflm) + m
voimgi m,n e Z.
Bdi 2. (7 di€m). Trong mflt phing tga dQ, cho

tflp hqp cric di6m voi tga dQ nguyOn

T : {(x;y) I x, y e Z ; I x l,l y I <20; (*; y) *(0; 0)}.

Ta t6 mdu mQt sO diOm cua tfp 7 sao cho voi
m6i el6m (x;y) thuQc f thi c6 dirng mQt trong
hai di6m (x; y) vd (-x; -y) clugc t6 mdu. Voi
m6i c6ch tO miu nhu vfy, ggi Nld s6 cap diOm

(xt y) vd (xz; y2) thuQc 7 cung tlugc t6 miu
vd thoa m6n x1 = 2x2, yt = 2yz (mod 41). Hoi
Nc6 th6 nhfln dugc nhimg gi6 tri ndo ?

Bni 3. (7 diAd.Cho tam gbc ABC nQi tiep ducrng

trdn (O) ctt i <i <e vddi6mD ttray d6i tr6n

.rrg 6D kh6ng ch?a A. Cr[c clucmg th@ AB
vd CD cit nhau tai di6m E; citc duong thing AC

vd BD cit nhau tai di6m F. Ki hiQu (Or) ld

ducrng trdn nim b6n fiong tart giac BED, ti€p
xric voi ctrc cal:i;^ EB, ED vit voi dudng tron (O);

ki hiQu (O) ld duong trdn ndm b€n trong tam

gi6c CFD,tiep xric vot citc calh FC, FD vdvor
A"*g trdn (O). Gqi M viL,nf hn lu-o,t ld c6c ti6p

tliiSm cira (Or) voi BE vir cila (O) va CF.

a) Chtmg minh ring 9o*e trdn tludng kffi
MN di qua mQt di6m cd dinh.

b) Duong thang di q)a M v"a song song vcri CE

cfut,q.C tai tli6rnP; dudng theng di quaNvd song

song vni BF cbt AB tai dr}rn Q. Chung minh
rang cric duong,ftdn ngo4r tiep cdc tarr- gac,AMP

vdANQcungtiep x0c voi mQtduongtrdn c.6 dinh.

Ngdy thi thw hai, 26/3/2014

Bii 4. (7 diAfi. Cho tam gi6c nhqn kh6ng cdn

ABC vdP ld mQt di6m thuQc duong cao AD.
Gqi E vd F l6n luqt ld cfuc giao didm cua BP
voiACvdcira CPvbiAB.
a) Chrmg minh ring tir grdc AEDF nOi ti6p ktri

vd chi *, #= (tan B + tanClcot!.

b) Gqi 1/ld tr.uc tAm ctra tamgi6c ABC. Cho P
thay d6i trong do4n,4,F/. Duong thing di qula B
vd vuOng g6i voi AB c1t dulng th[ng CP tai
d16m M; duong th[ng di qua C vd vu6ng g6c

vor AC cit duong thing BP tai di6m N. Gqi K
h hinh chi6u vu6ng g6c ctra A Gn MN. Chrmg

minh ring t6ng MAN +BKC kh6ng d6i.

Bii 5. (7 die@. Tim dt ch c6c c{p da ttlic hQ sO

nguyCn P(x), Q(x) sao cho ddy sO (x,) dugc x6c

dinh boi "rO 
: 2014, xzn + t : L\v,.2n), hn + z 

: fuu + t)
v6i n:0,1,2,...
th6a mdn: vdi mgi m ngry€nduong, t6n tAi sd

h4ng kh6c kh6ng cria ddy chia htit cho m.

Bid 6. (7 died. Cho m, n, p Id c6c s5 t.u nhi0n

kh6ng tl6ng ttroi blng 0. Kh6ng gian tqa dQ

tluqcihia thdnh.c6c kh6i lap phuong don vi boi
c6c hQ mAt phdng song song c6ch d6u. MQt

c6ch di6n vdo m5i ttrOi t4p phucrng don vf mQt

trong c6c s6 ,1,2,...,60 ttugc gei B c6ch tli6n
Di€n BiAn n6u thoa mdn: trong m6i hinh hQp

se aas rs-zorar 
T?8il#EE 
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cht nh6t vor cicmpt nim tr6n c6c hQ mfltphdng 2. Nguydn Thd Hodn,h/s lcrp 1i truong T]IPT
d6 cho vd c6 tfp hqp d0 dai ba canh xu6t ph6t chuy6n Khoa hoc Tg nhi6i, DHeG Ua N6i,
tu cing mQt dinh ld {2m * t,2n + l,2p + I), 2g.0 ditim;
kh6i ldp phuong don vi c6 tAm tdng voi t6m cria Z. nA guiic Ddng Hung,h/s l6p l2.trucmg ph6
hinh hQp gu-o. c di€n.mQt g uang trung binh cQng ;il6ffi; kf;6fp?ia; ii. iro chi Minh,
cf:a c6c s5 du-o. c tli6n vdo cac khOi Iap phu,rg Zi.iZ aif^;
don vi d c6c g6c cria hinh hQp d6. H6i c6 tit cd 4. Trd:n Uarf eudn,h/s lcrp 12 truong TI{pTbao nhi6u c6ch diAn DiQn Bi€n ? ni6t ri"g_lui -';;;;*r;^Binh,TinhTh6iBinh, 

26.25di6m;c6ch tli6n ld gi6ng nhau n6u cdc s6 duqc didn . ;;:::^ ^,_vdo t5t c6 cac-krr6i rflp.phuong dso r "0,.*g 
t 

?r#F!ffiXWr{{,K;{1trJ3trffi:
tqa d0 trong hai crlch rli6n ndy ld gi6ng nhau. ,il, i,#
z' rtr quA 6.NsuyAn Hyy Tr)ng,h/s lorp 12 truong TIIPT
Cin cri ktit qui chAm thi vd Quy ch6 thi chon 

"fly6a 
fran pnri, fp. Uai ithOng, 23.5"die;.

Ahgc sinh gioi cdp qu6c gia hiQr.h"rhj BQ Gi6o Ngiry 161412014, BO Giao dpc vd Dio tao d6 nieu
dy..y^e o,a9 tao d.d.tuv6t dinh chon 6 hgc sinh tap o hqc si"t cua iOi tovc, vc ua NQi tham du
co di€m thi cao nhat (c6 tOn duoi dAy) vdo DQi lo,p tap huSn chuycn m6n chuan bi cho IMo
tuy6n qu6c qia d1r thi IMO 2014: 2014. Truong D4i hqc Su phpm He NOi duo. c BQ
t. !!om.Tylr!y,!s lop.12 kuong Ph6 th6ng Gi6o duc yabao tag grao nhiem vu chri ki c6ng

Ndngktielr, EHQGTP. HO ChiMinlt 31.5 diem; tac @pfruin OOi tuy€nlducri sg gr6m sat cua BQ.

equation: (xs + x- t)5 + x5 =2.
T7J!43. Let M be a point inside a glven niangle
ABC andlet x,y, z denote the distance froiV
ortto BC, CA, AB respectively. Prove that

ffi =ffi =fu if and onlv 11b* =ry =*'cab
where BC:a,CA:b,AB:c.
T81443. Let x, y, z be three arbitrary numbers
from the interval [0; 1]. Determine the
maximum value ofP, where

D- x Y z
' - y+z+l- z+x+l -x'+),+l -

+ (1-x)(1 *y)(2-z).
Translated by LEMINHHA

rea
5

lrJu - "ty :t
1*;; ={i(Ji *

Mmmnmm
(Ti€p trang 16)

FOR LOWER SECONDARY SCHOOLS

Tll443 6o1 6th grade). 21 distinct integers are
chosen so that the sum of any subset of 11

ntunbers ilmong them is always geater than the
sum of the remaining 10. If one ofthem is 101, and
the largest nurnber is 2014,find the otrer I 9 numbers.

T2lU3 (For 7tr grade). In a triangle ABC vrhere

6Zd :40o and trEe :600, points D and, E are
chosen on the sides lC andAB respectively such

$at 6 : aOo and fu : 70o. BDand CE intersoct
at point ,E. Prove that lF is perpendi ctilar ta BC.

T31443. Solve the following system of

equations:

"!v -11.
T41443. In a triangle ABC, points E, D on
the sides AB and AC respectively such that
m =1d8. The circumcircle of triangle
ADB meets CE at M and N. The circumcircle
of triangle AEC meets BD at I and K. prove
that the points M,I, N,Klie on a circle.

TOAN HOC2a tcrtra@

T51443. Prove that for all positive real numbers
a, b, c, the following inequality holds:

'b212a
_l_I_

a+b b+c'c+a

'[7 ** *
FOR UPPER SECONDARY SCHOOLS

T61443. Determine all solutions of the

b2 +"2 ' -;)
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r TEN DANI o chn cO th6
€

G T,HANG

r. THoNG rt la cir
C6c thOng tin du6i dpng s6 liQu tlang hdn ngQp

^Atrong cuQc s6ng hdng ngdy cua m6i chring ta.

C6ng ngh6 hiQn dai c6 kh6 ning thu thflp dft
A, A '

lieu v6i s6 lugng rat l6n v6i chi phi thdp. Tuy
nhi6n dir liqu v6n chi dcrn thudn ld nguyCn liQu

th6. N6 chua phAi ld th6ng tin vd cdng chua

phai ld tri thuc. CAn phii co m6t khoa hgc

phdn tich vd gi6i thich dt liQu, rut ra nhirng
th6ng tin hiru ich tu dft liqu. Khoa hoc d6

chinh ld Th6ng k6.

Vay Th6ng kC ld gi? E6 le mOt khoa hqc vC

nht'ng phuong ph6p vi c6ng cu ct6

. Thu thpp, td chirc vd trinh bdy dt liQu.

. thi6t k6, phdn tich vd xu lj'dft liQu.

. Rirt ra nhirng thdng tin, tri thric hiru ich
tu dir liQu.

. Ucvc lugng hiqn tai, du b6o tuong lai cdn

cir tr6n dft liQu.

Th6ng k0 lu6n c1i song hdnh cung ly thuyiSt x6c

su6t, lioh r,gc to6n hgc nghi€n cuu c6c m0
hinh to6n hgc vC hiQn ruqng ng6u nhi6n vd c6c

phucrng ph6p tinh to6n c6i ngAu nhi0n. Ng6n
ngt X6c suAt dong vai trd ndn ting trong c5c

suy lufn th6ng k6.

Th6ng kC mang hucrng vi to6n hgc nhrmg
kh6ng don giin ld mQt ngdnh cua to6n hoc.

C6c bdi toSn c6t 16i cira n6 pha tr6n v6i c6c bdi
to6n cira nhi6u linh v.uc nhim cli sAu tim hi6u

bin ch6t cira tri tue vd tu duy.

II. VAI TRO CUA THONG KT

Trong x5 hQi hiOn dai, bAt cri chinh quydn ndo

ctng c6 cdc co quan th6ng kC chuy6n thu tfup
vd xu li c6c dt liQu v6 dAn s6, gi6o duc, tinh

hinh ph6t tritin kinh tC... de rfira chc thong tin
vd dga vdo d6 md hopch dinh chinh s6ch.

Kh6ng c6 dt liQu th6ng kC, nhe nu6c nhu
nguoi mu vd di6c. Trong c6ng t6c nghiCn cuu,

viQc nghiOn cuu thuong duqc bit dAu bing
mQt i tutug, mQt giA thi6t. fiep theo dO thir
nghiQm gin thiOt d6, mQt quy trinh kh6o s6t

phii duqc ti6n hdnh vbi cic bu6c: thii5t k6, thu
thpp dir liQu, phin tich dft liQu, vd di6n dich y
ngtria cira dt liQu. U5l mEt budc trong quy

trinh do cl6u c6 sg c5ng hi6n quan trong cta
th6ng k€. Th6ng k6 trong phdn tich du lieu lon
dd dat dugc nhirng k6t quA tuyet voi vd Google
dang di tiOn phong trong lTnh v.uc ndy. Ching
h4n chucrng trinh dich ng6n ngt fi; dQng cira

Google duoc xAy dimg bcri c6c nhd Th6ng kO

chri kh6ng phbi cdc nhd NgOn ngfr hqc.

HiQn nay Th6ng k0 dd dugc img dr,mg r6ng rdi
trong mgi lTnh ttrc, tu khoa hqc t.u nhi6n kinh
A^

te n6ng nghiQp y hqc cho t6i c6c khoa hoc x5
hQi vd nh6n vdn.

Irr. THONG Xt rnOXC CHU'ONG rniXs
nlOX TOAN THPT

Th6ng k€ ld khdng ntrimg ld mQt c6ng cg quan

trong trong c6ng viQc cua cdc nhd chuy6n m6n
thuQc nhi6u ngdnh kh6c nhau md n6 cfrng ld

^ ,i
mQt phdn quan trong hong c6c hopt dQng

thuong ngdy trong xi hQi nhu kinh doanh,

c6ng nghi€p, qu6n lf xA hOi. Thdnh tht dC d6p
x,

img y6u cdu cua cuQc s6ng hiqn dai thi sg hi6u
UiCt vC Th6ng kC vd tu duy thdng kO ld diAu

khdng th€ thi€u eOi vOi t6t tcy ai, di c6ng viQc

cua ngudi d6 co li6n quan tr.uc ti6p d6n cdc

phucrng ph6p th6ng kC hay kh6ng. Ngay tu dAu

th6 ki 20 nhe gi6o duc nguoi Anh H.D. Well
ild ti6n dodn'. "Trong tuong lai kh6ng xa, kidn

t,i nnr,r-rorn, 
T?EH.HS 

zg
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thuc Thiing k€ vd tu duy thiing k€ sd ld mQt yAu

tA kh6ng th€ thi€u duqc trong hpc viin phii
,x.

th6ng cua m6i nga(ri gi6ng nha khd ndng bi€t
dec bihvih"
Ndm 1973 L:hi t6ng ktit cdng t6c d6i m6i gi6o

dgc, UNESCO da khdng dinh X6c srr6t -
Thdng kO li mQt trong 9 quan di6m chir ch6t

d6 xAy dpg hgc v6n ph6 th6ng trong thoi d4i

ngdy nay.

Vi vay hiQn nay d hAu htit cAc nu6c k6n th6

gicri, X6c suAt - Th6ng ke da dugc dua vdo

trong chuong trinh ph6 th6ng, nhi6u nu6c ilua
vdo kh5 sdm. O nu6c ta, mdi dt5n lAn thay

SGK moi ndm20O6,X6c su6t - Th6ng k€ mcri

clugc vdo chuong trinh m6n To6n voi mQt nQi

dung r6t han ch6 trong mQt chucrng ng8n

"Th6ng ke" O l6p 7,16p 10 vd chuong "T6 hqp

vd X6c suAt" 0 lop 11. Theo t6i bi6t ttri h6u h6t
-lcirc giito vi6n il6u bo khOng d4y hopc dpy qua

loa chuong Th6ng k6 vi hq chic chin ring cdu

h6i v6 Th6ng k6 kh6ng bao gid c6 mit trong

c6c lcj,thi. Nhirng thri md tla s5 hqc sinh su5t

ddi kh6ng bao gio dung cll5n nhu s6 phtc, c6c

mgo gi6i phuong trinh lugng gi6c, chimg minh
bdt dtng thtc, tinh tich phdn,.. thi lai dugc
nh6i r6t nhidu vdo dAu hqc sinh dd eOi ptrO voi
thi cir vd thudng bf qu6n ngay sau m6i tcy ttrl.

Khi tra lcri phong v6n 86o GiSo dlrc ngdy

27-10-2013 (http://giaoduc.net.vn) PGS Vdn

Nha Crong cho ring "HiQn nay, Chrong trinh
Todn THPT thira it nhiit 50%. Thira nhidu ki6n

thdrc v6 m AAi voi h7c sinh vd thi€u nhtrng

ki€n th*c co bdn, dcrn gidn, ph6 cqp c6 nhiiu

img dang trong thac ti6n doi sifirug.

T6i dA ngh! bd chwong tich phdn, phdp bi€n
hinh trong khdng gian vd nhirng bdi vi sij
phuc, laqng giac. Vd d6ng thiri th€m vdo d6

nhicng kiiin th*c thurc td, giin liin voi cuQc
,l ,,

s6ng hdng ngdy nhu Xdc sudt Th6ng k€. Hi€n
nay s6 ti€t Xdc sudt ThiSng kA riit it, cht dirng
lqi d cdc khdi ni€m vd cdc thdy khdng daqc
ddo tqo ki€n th[rc d6 trong cdc trudng sa
phqmn€n khi dqy kh6ng gdy h*ng thu cho

hgc sinh."

rv. Mgr MrNH HoA. w rt{G DUNG CUA
THONG Kf;,

MQt c6ng ty du-o. c phAm tlang nghi€n criu d6 bdo

ch€ mQt lo4i thu6c mdi di6u tri benh A. Tru6c
ktri tri6n khai sin *uAt dpi trd c6ng ty cAn thri
nghiQm xem liQu thutic m6i c6 t6t hon thu5c

cfr hay kh6ng? Cdu h6i ddtrald "X6c su6t khoi
bQnh khi dung thu6c m6i c6 l6n hon x6c suAt

kh6i benh khi dung thu6c cfl hay kh6ng ?"

C6ng ty chgn hai nh6m benh nhdn mdc benh

A. Nh6m 1 c6 N1 bgnh nh6n cho dung thu5c

m6i (nhrmg kh6ng n6i cho bQnh nhdn bitit dC

lopi hri hiQu ung tdm lj') vi nh6m 2 c6 N2

bQnh nhdn cho dirng thu5c cfl. K6t qu6 cho

th5y: Nh6m I c6 n1 bQnh nhAn khoi bqnh vd

ry bQnh nhAn khdng kh6i bQnh. Nh6m 2 co

n2 bQnh nhdn kh6i bQnh vd m2 bAnh nhdn

kh6ng kh6i. Dfr liQu duo. c trinh bdy hong bing
sO li6u sau

-.1 
l

rong,

7lt1 Nle'lt\'*t\

fb .r ',r: 1': lll2 Na:b.*h.
,.r l,.li..i.;\rr

n=ry,*gglt: '.lnGfi4+fth ,$66
Ta gqi ddy ld mQt m5u quan s6t thu duoc trong

thi nghiQm,

TAn suAt kh6i benh khi dung cira thu6c moi vd
..r.i
thudc c[ trong m6u quan s6t tr6n h:ong ung ld

Gqi pr, p2 brong ung li x5c su6t khdi bQnh

khi dtng thu5c mrvi vd thudc cfl. M{c dt tin
su6t cho ta mQt hinh enh vd x6c suAt nhrmg

n}u f1> f, thl ta chua c6 thi co so dtl khing
J

dmnrang A> Pz.

Ching hpn khi gieo mQt tl6ng ti6n cdn dOi thi
, t t...^

x6c suit xuit hiQn m[t sdp vd x6c sudt xudt hiQn

m{t ngira b[ng nhau vi bdng 0,5. Tuy nhi6n

anh A gieo 10016n c6 thi5 cho 55 s6p, 45 ngha.

Anh B gieo 80 ldn c6 th6 cho 37 sitp,43 ngha,

anh C gieo25 An c6 thii cho B sdp,l2ngria,...

- llt lltJt:iuaJz:fr2

TONN HQC
BO 

' ; cii,Jlua ss ,.a rs-roro
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VQy khi ndo c6 tfr6 t6t htQn p, > pz?

Nhi To6n hgc nguoi Anh R. Fisher dd dua ra

ti€u chuAn 1.2 (dqc ld ti6u chulin khi-binh
phaong) sau dOy

TIf,U CHUAN 7"2

Voimduquansdt {\, m1, n2, m2) dfit

T: T(n1, m1, n2, m2)

/2)'rr\
^,1 

ni nj mi mi ,l='u 
Ir,\t 

- n\- *Nt--*N2-' )

d dd n=/\*n2) m:ffil *mil N =tt*t?l >

Nt = nt* mfi N2: fl2 * rfl2.

Khi d6

. Ndu T > 3,84t thi ta khdng dlnh rdng
.!'pt > pz. Xdc sudt sai ldm cila khdng dinh

ndy Id0,05.
. N€u T > 6,635 thi ta kAt fu|n ,iing

,!,pr > pz. Xdc sudt sai ldm cila khdng dlnh

ndy ld0,0l.
* Thi dV 1. Co hai nh6m b€nh nhdn. Nhom I
c6 10 b€nh nhdn cho dilng thu6c mrti vd nhont

2 c6 20 b€nh nhan cho dilng thu6c cit. K€t qud

cho thdy; lVh6m 7 co 7 b€nh nhdn khdi bQnh

vd 3 b€nh nhdn kh6ng khdi b€nh. Nh6m 2 c6 5

b€nh nhdn kh6i bQnh vd 15 b€nh nhdn kh6ng
;,.^

khot I a co bang so lteu sau

Kh6i

frr: I

i$$$.ffi[,1i ;t u.,t'zo

rr'- 18 ri,i,il{

TAn su6t kh6i bQnh cria nh6m I vd nh6m 2
tucrng rmg ld .ft:0,7, fz:0,25. Ta th6y

fi> fz.

Ap durrg ti6u chuAn )'2 tatinhduo. c 7: 5,625.
Vi Z> 3,841 n6n ta k6t lu4n ring pr> pz,

tuc ld khing dfnh ring "thu5c mdi t6t hcrn

thutic cfr". X6c suAt sai ldm cua khing dinh
ndy ld 0,05.

* Thf dB 2. Trong mpt ki€m dinh thu6c

khac ta co hai nhdm b€nh nhdn. Nhdm I c6

20 b€nh nhdn cho ding thu6c moi vd nh6m 2

co 40 b€nh nhdn cho ditng thudc cfr. Kilt qud

cho thdy; Nhdm I cd 14 bQnh nhdn khdi

b€nh vd 6 b€nh nhdn kh6ng kh6i b€nh. Nh6m

2 c6 l0 b€nh nhdn kh6i b€nh vd 30 b€nh

nhdn kh6ng khdi.
!,.^

I a co Dang so lleu sau

TAn su6t kh6i bQnh cria nh6m 1 vd nh6m 2
tucvng rmg ld .ft :0,7 vd fz :0,25. Ap dUng

ti6u chuAn 1.2 ta tinh dugc 7: 11,25. Vi
T > 6,635 thi ta k6t lqn rdng h > pz, tuc ld

l,hEng dfnh rang "thu6c mcri t6t hotr thu6c cf,".

X6c suAt sai ldm cira khing dfnh ndy ld 0,01.

.,,.1 !... .....'.i!..'

.t,. Olittrrtfil46ffiW
,' #B W-Tkr,.

Glfu nnir ot 0c rilUdrc qf; 
"ffiffi

,,. (n(rchen) *&

fifrong m6t cuQc thi to6n hgc, Ban td chirc
ll c6ng bli gi6i thuong nhu sau:

i NhAt, bpn chgn n bdng bao

ti6n lon nhAt?

PHANTHANH.S,I.
(TP, sO.eu l

sd 445 (s-2o,, T?AI#BE 
Bt

Giei Nhdt

,rhA" 4l; x 103$.

nntyf cho.n (n e N, n > 1)
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A Tqprhi ImilHQ(uuIUdl mi
I I ld lhothemttirs ond Youth [tlugorine

xuir nir't rtJ Dot
s6'443 (5.2014l,

Ioa so{r : 1878, nho 0ling ro, Ht tl0l
0r BlGn Br: 04.35121607

0I - Far Phel heni, Ir! sl. : 04.351 2t6tE
Emall: l0anhocE0nrGUIeham@gmall.c0m

BAN CO VAN KHOA HOC

GS. T sKH.NcrrvsN cANH roAN
GS,TSKH. TRANVANNHUNG

TS.NGUYENVANVO]{G

cs.ooaNqrrixn
PGS S. TRANVANHAO

cH{u rnAcn runfiru xuir aAN
Chir tich HOi d6ng Thinh vi6n ki€m

Tdng Gi6m ddc NXB Gi6o duc Vi6t Nam
ltcuf.NcOrnANar

mO tdng Gi6m doc ki€m
Tdng bi€n tap NXB Gi6o duc Vi6t Nam

GS S.WVANHLTNG
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Nhim g6p phdn vio vi6c tuy6n truydn, gieo dgc vd bidn, dAo trong c5c tdng l6p nhAn din n6i chung va trong gi6o vi6n, sinh
vien, hgc sinh n6i riCng, Nha xuai ban Gi6o duc ViCt Nam ttd bi6n soan ve xua't ban c6c b6 s6ch chuyCn atd vd Bidn, DAo ViQt Nam
vdi ba chi dd chinh: 1. Day - hOc vd bidn, dio ViQt Nam; 2. Tu ligu vd bidn, dAo ViQt Nam; 3. Hoing Sa vit Trudng Sa.

+ Gi6o dtlc v6 Oidn - dAo Vigt Narn (3 cudn). 86 s6ch cung cdp nhilng kiSn thrlc chung vd gi6o dUc bidn - d6o, c6c phddng
phrip gieio duc trong gio l6n l6p vi ngo)i gid len l6p phir hOp v6i c6ng t6c day - hoc vd bidn dZro Vi6t Nam 6 tirng cdp l6p. Dic
biet, s6ch cung ca'p nhilng miu ho?t dgng gido duc vd bidn - d6o co 1i nghia th{c ti6n rdt cao; d6 lir nh0ng gqi y gi0p gi5o vi6n
va hoc sinh c6 th6 n&ng cao hi6u qua gi6o dqc v6 bidn - dAo trong cec hoat dgng ngoqi kho6 vir chinh khoii 6 nhi trtidng.

+ Kd chuyln biin. CAo Vi6t i,ta;n (4 tap). BO s6ch cung cdp cho hoc sinh, gi6o vi6n noi ri6ng va bqn dgc n6i chung h6
thdng tu lieu vd lich su, dia Ii, kinlr t5, vin ho5, xi hQi 6 cdc virng bidn, dAo cia Vi6t Nam.

+ 86 sdch chi dd vd isl gu,i'n dio Hoitng Sa vA Trudng Sa cung cdp cho ban doc nhfng bing chding vd chir quydn cira
Vi6t Nam ddi vdi hai qudn dAo Hoing Sa, Trrldng Sa qua c6c thdi ki khiic nhau, nhfrng biri b6o vd trJ li6u vi6't vd cuQc song
cOa ngudi ddn vd ngUoi linh ndi d6'u song ngon gio cung nhfrng hoqt d6ng kdt ndi nghiatinh, thdm ddqm y nghla nhAn vdn
cao dep, tao nen sU deii thay ki di6u crla Trddng Sa.

C6 thd n6i, ba b6 siich tr6n li ci mOt he thdng tU li6u v6 cirng qu! gi6 v6 Oidn - dAo ViQt Nam, cung ci'p nhfrng kiSn lhfc
co b6n vd cdc vdn dd: chu quy€in bi6n dao cia Td quoc, ph5t tridn kinh td bidn dAo gin v6i vi€c bio v6 tdi nguy6n vi m6i
trUdng bidn rtAo, ki ning rlng pho v6i thi6n tai,... TiI d6 tdng crJdng gido duc cho hgc sinh nh6n thrlc tlung v6 bidn
tlAo, f thrlc trech nhiCm vd nhiCm vu bio vQ ch0 quy6n bidn, dAo theo n6i dung trong hUdng d5n thUc hien nhi6m vu gi6o
dqrc qu6'c phdng - an ninh c0a 86 Gi6o duc vd Ddo tao.

NXBGD ViCt Nam tran trong gi6i thiQu tir sdch tr6n ddn ciic 56 GD & DT, quf thdy, co giao va c6c em bi6t dd mua st dung.

Tran trong cam dn.
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HPT VInh Long l2r ng6i trlrong ndm dgc theo

ducrng Pham Thdi Bucrng, mQt trong nh0ng

con ducvng dep nh6t d ngay trung tam thanh

pho Vinh Long. Day la ngoi truong xinh dgp, co ngoi

khang irang voi khu6n vi6n rQng tr6n 10.000 m2, co 39

Iop hgc r6t tran thiqn.

Vcvi c5i t6n ban dau la THPT Ban Cong VInh Long, mOt

ngoi truclng nh6 be duqc thanh lAp vao th5ng 9/1992.

Ngoi truong ndy ddnh cho nh0ng em hgc sinh g{p kho

khdn v6 hqc tip, v6 hanh kiem, ve vin hoa, ve kinh te.

.... khi 5y gian nan thir th6ch cnSt ctr6ng, co ltic tudng
chung nhu kho co the vucrt qua.

Nhung vo,i quyet t6m cao dQ vir phucrng chAm hanh

dong "Chdt luong giao dgtc la danh dqr cia nha traong

vd cla m6i tnay co giao" ban lSnh dao nha trucrng da

r5t tan tAm trong viec tim toi dua ra nhirng huong dr

hEp lV, huy dQng c6c ngu6n luc dAu tu co sd vat chAt.

m6i giao vien la mOt t6m gLrong tr,r hgc s5ng tqo khOng

ngirng n6ng cao chSt lugng dOi ng0; t?o dieu kien cho

hgc sinh phdt tri6n khii ndng vd tu duy tirng buoc nAng

cao chdt luEng giao dUc day ch0 vd day nguoi.

22 nitm d6 tr6i qua, mQt chdng duong voi muon van

kho khiir va c6 g5ng, gicr d6y THPT Vinh Long dd trd'

thirnh ngdi trudng mang t€n mot vung d6t dang hoa

minh va dung v0ng trong he th5ng c6c truong cong

lQp. Hon h6t truong THPT VInh Long cdng tr.r hao hon

n0a khi dE gop phan dao tAo rrqrc ti6p ngu6n nhan luc

cho tinh nhd, cho d6t nuoc. C6c tn6 he hqc sinh dugc
ren luy6n va dqy d6 tu chinh ngoi truong nay d6, dang

vd sO lii nhirng c6ng dAn co ich cho x5 hQi. Trong s6:,-
do bao gOm nhOng hgc sinh dAt duEc v! tri nh6t dinh

vd cd nh0ng nguoi v6n ngdy ngdy am thAm lSng 16

t6a huong cho dcvi.... C6 th6 noi nhd trudng chua co

duEc nh0ng ngucri con xuSt s5c nhAt nhung vdn luon
J . -^tu hao rdng noi d6y dA dao tqo ra c6ng d6n phqc vt'r

t6t cfro x5 hQi.

22 ndm v6n chua phdi ld nhi6u cho cd mQt sr,r nghiQp

trong ngudi, nhung tuoi tr6 trudng THPT Vinh Long

s6 lu6n nhin vao cong suc vd thdnh qud c0a th6 he

di truoc d6 vucyn l6n khdng dlnh minh cho thAt xung

dfrng v0i c5i t6n Wnh Long lit"mdi mdi ph6n vinh".
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