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Ha Néi, ngay 2 thdng 8 nam 2007

2
Chao cam an

Kinh gui: Ong Ngé Trén Ai, Chd tich Héi déng Qudn frj kiém Téng Gidm déc Nha
xuétbdn Gido dyc.

Thay mdt Bé Gido duc va Dao tao va Ban 18 chuc Olympic Todn hoc Quéc € lan the 48
ndm 2007 tai Viét Nam (IMO 2007), t6i chén thanh cém on sy tdi fro cia Nha xuét bdn Gido
duc cho viéc bién soan, bién tdp, in &n, phdt hanh quyén sdch The Vietnamese
Mathematical Olympiad (1990-2006) va s6 tap chi Toén hoc va Tuéi tré bang tiéng Anh
dé tdng thanh vién cdc doan va cdc dai biéu tham dy IMO 2007, nhdm giup ban bé quéc
t& hiéu thém vé nén gido duc todn hoc Viét Nam, déng théi qudng bé hinh énh Viét Nam,
trong dé c6 Nha xudt bdn Gido duc, gép phén lam nén thénh céng cia IMO 2007.

Choe Nha xuét bén Gido dyc ngdy cang phdt frién.
Chue déng chi déi dco sic khde.
KT. BO TRUONG
THU TRUONG
TRAN VAN NHUNG
9 9

166 clin T8nG GIAM BGC NHA RUAT BAN GIA DUC

Ha Noi, ngay 10thang 8 nam 2007

Ban doc than mén!

Nam hoc mdi (2007-2008) s&p vé, cac bac phu huynh, quy thay cd gido va
cac em hoc sinh dang chudn bi va né nifc dén ngay khai gidang, mot trong nhimng
ngay héilén ctia nganh Giao duc.

Nam hoc 2006-2007, nganh Gido duc va Dao tao d4 & chifc cuge thi Toan
Quéc T& (IMO 2007). Qua cudc thi, nhimg hoc sinh gidi toan nudc ta khéng chi
da chiing té dugc long yéu hoa binh, tinh than thién v6i ban bé nam chau bén bé,
ma con thé hién dugc ban finh, tinh than hiéu hoc va tritu¢ cua hoc sinh Viet Nam.

Chung t6i rat tu hao, vi da s8 cac hoc sinh gidi toan va dat giai cao trong ki
thi Toan Quéc t& Ia nhitng ban doc trung thanh, tiéu biu cho hang triéu ban doc
thudng xuyén clia bao Toan hoc va Tuditré.

Nhan dip nay, ching ti chan thanh cam on quy tac gia, quy thay co giao va
cac chau hoc sinh, trong nhiéu nam qua da tich cuc gui bai v, trao ddi thu tir, ddng gop v ki€n, giup bao
Toan hoc va Tu6i tré ndi dung ngay cang phong phu, hinh thifc cang ngay cang giau tinh tham mi.

Toan hoc va Tudi tré s& ludn c8 géng vuon 1én, dé x(mg dang véi sutin cay cla nganh Gido dyc va
Pao tao, ciia quy phu huynh, quy thay cd gido va cac chau hoc sinh trong ca nude.

Chung téitin rang, nam hoc méi, trong td sach gia dinh clia cac bac phu huynh, bén canh tap gido
an clia quy thay ¢, trong cép sach clia cac chau hoc sinh, chéc chan khéng thé thiéu duge ngudi ban
thliy chung va hiiu ich 1a bao Toan hoc va Tudi tré.

Trude thém nam hoc mdi, dai dién NXBGD, ching t6i kinh chic quy phu huynh sitc khoe, hanh
phuc; chic quy thdy cé gido dat nhiéu thang Igi mdi; chuc cac chau hoc sinh fuon la con ngoan, trd gioi,
mai la nguoi ban than thiét ctia bao Toan hoc va Tudi tré.

Than ai kinh chaol

Téng Giam déc NXB Gido duc
NGO TRAN Al
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TRUNG HOC CO SO

Viéc itng dung hinh hoc dé gidi bai todn
dai s6 & chwong trinh THCS qua la con
khd méi mé va la ldm déi voi hoc sinh.
Nhung viéc iing dung nay nhiéu khi mang
lai cho nguéi hoc két qud khd thit vi véi 1i
gidi ngan gon va doc ddo. Xin méi cdc ban
doc va tham khdo vai vi du sau dady:

- -

-y
»
T T ——

*

©3Thi du 1. Cho hai s6 dwong a va b. Chiing

minh rang £+\E>va+b.

Loi gidi. Nhan thy (&) =a: (¥B) =b
nén ta nghi dén viéc tao ra tam gidic ABC
vuong tai A c6 canh AB = Ja ; AC = \/b . Khi
dé theo dinh 1 Pythagore ta c6 BC = Ja+b.

Do AB + AC > BC nén Va +vb >va+b .0

@ Thi du 2. Cho cdc 56 thuc diwong a, b, ¢ véi
b > ¢. Chitng minh rdng

Ja? + b2 —vJa? +¢? <b-c.

Loi gidi. Tit cac bidu thic Va? + b2 , Ja? +¢2
vi cdc s8 duong a, b, ¢ ta nghi dén viéc tao ra
cdc tam gidc vudng HAB va HBC c6 hai canh

géc wvudng tuong
A ting lAa, cvia b
P sl e
e (h. 1). Khi dé ta
c \-\-..
B Pl c6 AB = a® +¢?,

e BC = \a* +b* . Do

p MG X b > ¢ > 0 nén BC >

P AB, HC > AH. Bii

[~ N todn dua vé ching

4 minh ring BC - AB
Hinh I < HC — HA.

de giai ,
mét¢ o bai ¢toan dai sé

UNG DUNG HINH HOC

-

LE BA HOANG
(Phéng GD-DT Tx.HEng Linh, Ha Tinh)

Trén HC, BC 14n lugt 1dy céc diém M, N sao
cho HM = AH, BN = AB. D& thdy AB = MB =

BN suy ra ABMN cén tai B nén M =Ni. Mat
khic Mi+N2 = Mi+M2+Ms (= 180°) nén
N2>Ms © BC-AB<HC - HA. O

@Thi du 3. Cho cdc 56 thuc dwong a, b, c.

Chitng minh rdng Na> +b> Nb* +c? = bla+c).

Dang thite xdy ra khi nao?

Loi gidi. V& tam gidc A
AHB vuoéng tal H véi a
Alf =g BH =D Trén 3 B
tia d6i cla tia HA ldy
diém C sao cho HC = c. - e
Né&i B vai C (h. 2). Ha ,
AK vudng goc véi BC.
Khi dé ta co C
28.c = BH.AC Hinh 2
= AK.BC < ABBC

hay b(a+c) < Va® +b? B +c? .

Dau "="xayrakhivichikhiAK=AB< K=8
< AABC vuéng tai B < b =ac. O

W Thi du 4. Cho cdc s6 thuc duong a, b, ¢
thuéc khodng (0 ; 1). Chitng minh rdng
afl— B+ bl =) +ell-gi<l.

Loi gidgi. Moi s6 hang &
vé trdi a(l — b), b(1 - ¢),
e(l = @) c6 thé xem la
tich do dai hai canh cla
mot tam gidc nén goi ¥
dén v& tam gidic déu
ABC c6 canh bing 1.
Trén cic canh AB, BC

TOAN HOC
- Cruﬁ]t.r"é 56 362 (8-2007) l
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vii CA ldy céic diém M, N va P sao cho AM = a,
BM=b,CP=c.

Ta cd 2Samp + 25w + 2cps < 2848c
hay a(l - b)sin60° + b(1 — ¢)sin60°

+ ¢(1 = a)sin60° < 1.1.51n60"
Suyraa(l -b)+b(l —¢)+c(l -a) <L O

@ Thi du 5. Cho ba 56 duong x, y, z, thoa

man hé thitc xyz(x + y + z) = 4. Tim gid tri nhe
nhdt ciia biéu thitc P = (x + y)(x + z).

Léi gidi. Tir tich xyz(x + y + z) ta nghi dén
cong thitc Héron tinh dién tich tam giac.

Suc =/p(p-a)p-b)p-c) véia, b, c 1

do dai cac canh cha tam gidc ABC, p la nura
chu vi.

Vifix, y, 2z 1A
cic sO duong
nén ldy céc
doan thing
c6 do dai ldn
luot 1a x + v,
y+ 2,2+ x
luén 1a do dai
ba canh cia
mot tam glac
ABC (h.4) va
x=AM = AN, y=CN =CP, z = BM = BP v6i
M, N, P 1a céc ti€p diém cua AB, AC va BC
vdi dwemg tron ndi tiép tam gidc ABC.

Khidétacop=x+y+z
=pp-a)p-bp-c)=x+y+z)xyz=4.
Suy ra

284 =2 plp—a)p-b)p—c)= AB.AC sinA
hay 4 = (x+ y)(x+z).5sinA.

MaO<sinA<lnénP=(x+y)lx+z2)=4
(x+y(x+2)=4osinA=1e A=90°
& (x+yP+ (x+2)=(y+z)
Sx(x+y+z)=yz
K&t hop xyz(x + y + z) = 4 c6 yz = 2. Chon
y=z= J2 thix=2- 2. Vay P dat gid tri
nhé nhit bing 4, chang han khi x = 2 - J2;
y=z= 2.0

TOAN HOC
9 55362(8-2007) * CTugilré

CAC mot

& Thi du 6. Cho cdc sé duong a, b, ¢ va

JE+JB+\'{_:%. Chitng minh rdng hé

phuong trink sau cé nghiém duy nhdt:

Jy—a+iz-a=1
Vz=b++x-b=1
Jx—c+4Jy—c =1

Loi gidi. Xét tam gidc déu ABC c6 canh bang 1.
Ap dung két qua sau: "Néu M la mot diém bat
ki ndm trong tam gidc déu, thi téng cdc
khodng cdch tix M xuéng ba canh bang chiéu
cao cua né".

Vé dudng thing
song song voi BC
cich BC mot
khoang Ja va
dudng thing song
song véi AC cich
khoang
Jb chiing cét nhau
tai M (h. 5). Tir két
qua trén va gia thiét suy ra khoang cach tir M
xudng AB la J; . Tir dinh 1i Pythagore ta nhan
thdy x = MA% y = MB% z = MC’ la mot
nghiém ciia hé da cho. Bing phan chimng ta c6
thé d& dang ching minh dwgc hé da cho c6
nghiém duy nhit trén. O

Hinh 5

& Thidu 7. Cho a, b, c ld cdc 56 dwong thuge
khodng (0; ) vad +b* + ¢ = -2— .Tim gid tri nho

1 I
e

St ; 1
nhdt ciia biéu thitc M= i
—a

Loi gidi. Dung nita dudng tron tim O, dudng
kinh AB = 1. Do 0 < @ < 1 nén trén nita dudng
tron dé ldy diém

M,
v THHH‘ Msaocho AM =a
ke tacéd AMB = 90"
LS ‘\‘\‘J a
/ |0 ~_\ < AMLBM nén
1;_-._ et S —AMBM
4 2R-1 zﬂ'.\ll'—az‘
Hinh 6

(Xem tiép trang 28)
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TRUONG THPL

/ N HA TINH
- |

=

(Dé thi diing trén THTT sé 360, thdng 6 nim 2007)

Bail.a)DKx= 0. Ditr=2x+ l.Tac(’)PT

X

£ —4t+3 =0, giai PT nay dugc t=3;r=1.

* Véi t = 3 thi 2x+iz3. PT nay cé hai
x

nghiémx=1vax= i
2
* V&ir=1, tathdy PT 2x + L nghiém.
X
Véy PT dé cho ¢ hai nghiémx=1vax= %
b) Didu kién x # 0; [x] < V2 .

Bity =02 30, Tasihe

&=l
=i :
c}{¥+y

x ¥
l(x+y)P —(x+y)-2=0.

3l 4

Viy tap nghi¢m cua PT la {l TJ 3

Bai 2. Tur gia thiét PT x> +ax+ b+ 1=0¢6
hai nghiém nguyén duong x, va x;. Theo hé
thirc Viete ta co

n+x;=-a a=—x —Xz
=
{lez =b+l {b = XXz _1
fil=a+b, i-1)=-a+b.
ViyP =a*+ b= (2 +1)(x2 +1).

=2xy

x2+y?=2

Do x?+1>1va x2+1>1 nén P 13 hop 6.0

Bai 3. Gia su (a, b) =m, suy raa=mgq, b= mr
véi(g, r)=1.Tacd
1 1 1

p miq?
= pig?, pir? néng=r=1.(dop nguyéntd)

—=© PUri+g)=mig’r?

Lic do '2p=m2_:>m=2vép=2.\4’éysﬁ
nguyén té duy nht thoa man dé bai la p=2.0

Bai 4. a) Ké OH |
CD. Vi H 1A trung
diém clia CD va EF
nén OH 1a dudng
trung binh cua hinh
thang ABFE, suy ra

OH

1 -""-i.
=—[AE+BF}= 0 /
= JE-{* nén AOCD v

déu, do d6 sd CKD = 60°. Vay AIB = 60",

b) Ta thay AAEM <> ANFB suy ra EM.NF =
AE.BF (khong dbi). Ta ¢c6 MN 1&n nhat khi va
chi khi EM + NF nhé nhét. Do EM.FN (khong
dbi), nén EM + FN nho nhét khi EM = FN =

JAEBF . Viy MNpy = EF —-2\JAE.BF .

Bai 5. Gia sir tong x + y + z < 1, thay z bdi z'
saochox+y+z=1.Taco0<z<z'<lva

2z +E—2z S (z - z')(z—i] >0, nén
z' ZZ

A}A'TZ(x+y+z}+ 3[l+ 1 +l']
Fis JTISE

Tac-:ile'=2+3(l+l+L =24 :
X .z xyz
27

el S
X+ y+z

22+

Tirdé voix +y+z<1,tacd A >29, Ding thirc
xdyrakhix=y=z= % Vay Amin = 29.0
HOANG NGOC CANH

(GV THPT chuyén Hé Tinh)
suu tdm va gidi thiéu

TOAN HOC
* Cluditré 56 362(8-2007) &
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Chuan bj
\ thi vao

= PAT HOC

%’MWWW
TRONG CAC BAI TOAN

HiN#H HOC GIAl TicH

NGUYEN VAN HIEN
(GV THPT chuyén Lé Quy Bdn, Quang Tr)

LST. Tir 56 361, thdng 7 nam 2007 chiing t6i da bit dau ding chuyén de on tdp theo cdc chi
diém. Theo doi déu d&ﬂ cdc ban sé€ co mot bé tai liéu on thi bé ich dé tién téi ki thi Quéc gia

THPT. Xin gidi thiéu tiép chuyén dé sé 2.

hi giai céc bai toan hinh hoc giai tich,

B nhiéu hoc sinh d6i khi quén cha :,'f

dén tinh chdt hinh hoc ctia n6, ma

nhitng tinh chat do giap ta don gian trong viéce

tinh toan. Nhiéu lic n6 con gitp. chung ta dinh

hun:mg cach giai cia bai toan. Dé gitp cdc ban

on thi dai hoc c6 hi¢u qua, ching t6i xin dua

ra mot so_thi du minh hoa dé khi gip dang do
cac ban dé nhan ra.

Thi du 1. Trong khéng gian vdi hé toa do
Descartes Oxyz cho cdc diém A(3; 0; 0),
B(0; 2; 0), C(0; 0; 1). Tim toa dé truc tam H
cua tam gide ABC (P& tu 6n thi s6 1, THTT
s6 343, thang 1 nam 2006).

Loi gigi. Vi cac diém 4, B, C lin lugt ndm
trén cac truc Ox, Oy, Oz nén tir dién OABC cé
cac goc phing & dinh O déu vudng. Vay truc
tdm tam giac ABC 1a hinh chiéu vuéng géc
ctia O 1én mit phing (4BC).

Mit phing (4BC) ¢6 phuong trinh 335+§

hay 2x+3y+6z-6=10

+z=1
()
nén n6 c6 vecto phéap tuyén v=(2; 3; 6).
Pudng thing (d) qua O vudng goc véi
x=2t

P=3t 't e R,

z =107
thay vao PT (1) ta co 4¢ + 91 + 36t — 6 =10

mp(4BC) ¢6 PT tham s6 -

oSt= —% , thay vao PT (d) ta co truc tAm tam

gidc 4BC 1A H(E— T 3?-] 0

49 49 49

4 55362 (8-2007) aqmﬂg

Thi du 2. Trong khéng gian voi hé toa dj
Descartes Oxyz cho cdc diém A(1; 1; 1),
B(5; 1: =2), C(7; 9: 1). Viét phuong trinh
chinh tic cdc dwomg phdn gidc trong va phdn
gide ngodi cua goc A cua tam gidc ABC.

Lai gidgi. Ta biét dudng chéo cia hinh thoi la
phén gidc cha goc ¢ dinh hinh thoi ma né di
qua. Viy duong phdn giac trong cia goc 4
clia tam gidc ABC c6 vecto chi phuong la
sy 1

AB AC §'5%° %
Do dé duong phan giac trong cua goc A cod
PT x—l:yrlzzﬁll
7 4 -3
Puong phan gidc ngoai ciia géoc 4 cha tam
giac ABC c6 vecto chi phuong la

)
AB AC S
Vay dudng phan giac ngoai cua goc 4 co PT
x_lzy_l=z_1_|:|
1 -4 -3

Thi du 3. Trong khéng gian vdi hé toa do
Descartes Oxyz cho cac vecto v = (2;2; 1),
¥, = (0; 3; 4), ¥s=(1; 0; 0). Ldp phuong trinh
dwong thang (d) di qua O cé vecto chi
phwang; tao voi Vi, vy, v; cdc goc bﬁng nhait.

* Léi gidi. Mot hinh chop c6 cac canh bén bing

nhau thi chdn dudng cao tring véi tdim dudng
tron ngoai tiép day, va khi dé cac canh bén tao

https://tieulun.hopto.org
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voi duong cao d6 cdc goc bang nhau. Nhén
thdy |53 | =[3.5,|=[15.5:] =15.

Vay ta chon cac diém A4, B, C sao cho
04 = 5.3 ; OB =33, OC =15.;. Suy ra
A(10510;5), B(0;9; 12), C(15: 0 ; 0).

Khi d6 duong thing (d) can tim 1 dudng cao
ctia hinh chép O.4BC ha tir O. (d) c6 vecto chi
phuong 1a ﬁ:[A—B;E] = (75 ; -15 ; 105).

Dod6 ()6 PT 2=2=2 O
5 -1 7
Thi du 4. Trong mdt phé'ng Oxy cho dwong
rhano (d') x—y+1=0va d:,m'ng tron (C) :
r '+ 2x —4y = 0. Tim diém M thugce (d)
ma qua M ké deoe hai dudmg thang tiép xiic
voi duong tron (C) tai A va B sao cho

AMB =60° .

Léi gigi. Puong tron (C) c6 tam I(——

va bén kinh R=~/5. Ta thdy AMB-= 60*‘
& AMI =30° < MI = 2R = 2+/5. Vi tam gidc
AMI vubng tai A. Vay ta can tim M trén (d)
sao cho IM =25 . Datxy =t thi M(t; ¢+ 1).
Khidé IM=2-5 © ¢+ 1) +(-1Y=20
& rF=9c1=+3.
Suyra M(3;4)hay M(-3:;-2).0

2
Thi du 5. Cho hypebol (H) ——%—l voi
)
ha: tiéu d‘tem la Fy va Fy. Chirng minh rdng
tiép ruyen clia (H) tai diém M thugc (H) la

phdn gidc cua géc FIMF;,
Lai gidi, Tiép tuyén cha (H) tai diém M(x; Vo)

thudc (H) co6 phuong trinh =l
AR

N . 5 2
Tiép tuyén nay cat truc Ox tai a—;O], ma
Xy
Fi(—¢c;0), Falc; ) vaMF,=exgta,; MF; =
DR _ a+exy MR

B iy - ME
Suy ra MD la phan giac coa goc FiMF,. O

e.xy —a,néntacd

Thi du 6. Trong mdt phdng toa dé Oxy cho
hai dieomg tron (C)): x° +(y —2)" =1 va

(Ca): (x —6)° + (y —4)* = 4.

Tim diém A trén (C)), diém B _trén (Cy) va
diém C trén truc Ox sao cho tong AC + CB
dat gid tri nho nhat.
Lai giai. (C)) 1a
duomg tron co
tim £ (0 ; 2)
ban kinh 1. (C3)
la dudng tron
tam F(6 ;
ban kinh 2. Goi
D la diém doi
xirng cua 4 qua
truc Ox thi

AC+CHE
= DC+CB.
Goi (C5) la
dudng tron déi ximg véi dudng tron (C) qua
Ox thi D nam trén (Cs), E*(0 ; —2) 1 tAm cia
(Cs) va dé thdy ring DC + CB ngan nhat khi
va chi khi D va B la giao cia doan E'F véi
(C3) va (C;) . Do E'F= (6 ; 6), néri duong
e t

y=-2+t

thiang £ 'F ¢6 PT {

Thay vao PT (C3), chu ¥ xp > xg | ta duge

1 1 |
D(—-—;—? +——.j ( J ,(2;0)
Wil - e

thay vao PT (C;) , chl ¥ x5 < x¢, thu dugce
B(6-2 ;4-+2).

BAI TAP
Bai 1. Cho parabol (P) c'fj phicang trinh ¥y = 2px;
tiéu diém F. M l& mot diém trén (P). Chimg minh
rang tiép tuyén cua (P) tai M tao véi MF va voi
truc Ox nhitng goc bang nhau.
Bai 2. Viét phwong trinh duimg tron di qua diém
A(4 ; 2) tiép xtie v&i truc Ox va tiép xiic voi dieong
thing (d) c6 phuong trinh y —x = 0.

Bai 3. Trong mdat phc‘:’ng Oxy cho duomg thang (d) ¢
phuong trinh 3x —4y —12 = 0 céit tryc Ox 1gi A.

a) Viét phuwong trinh dwong tron (C) di qua géc
toa dg O va tiép xiic voi duong thang (d) tai A.

b) Puong tron (C) cdt truc Oy tai B. Tim toa do
diém C trén (C) sao cho tam gide ABC cdn.

TOAN HOC
* Cluditre 55 362 (8-2007) 5
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N&m hoc 2007-2008

VONG 1
(Théi gian lam bai: 150 phiit)

Cau 1. (2 diém). Cho biéu thiic

(2]

4 4x
5

a) Rit gon A.

\r";—l J)_C-i-l

VGHHJE-—I

|

b) Tim x dé 24 ++/x =

Cau 2. (3 diém).
a) Xdc dinh gia tri cia m dé phuong trinh sau
c6 nghiém kép:
xt—2x-m(m-3)-1=0.

b) Giai hé phuong trinh

xX+y =4

Xy +xy =30.
Cau 3. (1,5 diém). Cho céc s6 thuc x, y thoa
man x? +y?=6. Hiy tim gid tri nho nhit va
gid tri 16n nhét ctia biéu thitc P = x—+/5y.
Cau 4. (3,5 diém). Cho tam gidc nhon ABC
noi ti€p trong dudng tron tim O. Goi AA', BB',

CC’ 14 céc dudmg cao va H 1a truc tAm clia tam
gidc ABC.

a) Chiing minh rang AA’ la dudng phén giic
trong cla B'A'C".

b) Cho BAC =60°. Chiitng minh tam gidc
AOH la tam gidc can.

TOAN HOC
B S5 362 (8-2007) Ecpumtre

VONG 2
(Thoi gian lam bai: 150 phir)

Cau 5. (3,5 diém).

a) Tim nghiém nguyén cua phuong trinh
5x%-2007y=1, trong dé x € (1 ; 3000).

b) Ching minh ring (5%2+2%+3) 11, véi
moi s6 tu nhién n.

Cau 6. (1 diém). Xac dinh cdc s6 nguyén t8
p, q saocho p2—q+2q* va 2p*+pq+q* la
cdc s6 nguyén to cung nhau.

Cau 7. (1,5 diém). Cho cic s6 thuc duong

a, b, cthoimidn a+b+c = 6.Ching minh
5 b+c+5 c+a+4 a+b+3
rang + =6.

1+a 2+b 3+¢

Didu dang thitc xay ra khi nao?

Cau 8. (3 diém). Cho dudng tron tim O bén
kinh R va mot diém H nam trong dudng tron.
Qua H ta vé hai day cung AB va CD vudng
gbc voi nhau,

a) Tinh AB? +CD? theo R ,biétring OH = —g
b) Goi M, N, P ldn luct 1a trung diém cia cic
doan thang AC, BD, OH. Chiing minh rang M,
N, P thang hang.

Cau 9. (1 diém). Trong mot tam gidc c6 canh
16n nhét bing 2, ngudi ta 14y 5 diém phan biét.
Chitng minh ring trong 5 diém d6 lun ton tai
hai diém ma khoing cich giita ching khong
vugt qud 1.

LE QUOC HAN - LE XUAN SON (GV PH Vinh)
siru tdm va gidi thiéu

https://tieulun.hopto.org
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i {.&E}
PHUONG PHAP

GIAI TOARN

I. Y nghia hinh hoc cia s6 Ck,,

Trong mat phang toa d6 Oxy, cho diém A(k ; n)
(h. 1). Ta goi dudmg di ngén nhat tir O(0;0) dén
A(k;n) la dudong di thoa man quy tic: chi theo
huéng duong cla cac truc toa do va chi duge
phép déi hudng di (dbi tir hwong dwong cua truc
toa dd nay sang huéng duong ciia truc toa dd kia)
tai cac diém co tga do nguyén.

0| k X
Hinh 1

Ménh dé. Sé duong di ngdn nhdt tir 0(0;0)
dén A(k;n)la Ck,,.
Chimg minh. Méi dudng di ngan nhét tir
0(0;0) dén A(k;n) déu gdbm k + n doan
thang, trong d6 k doan ngang va n doan doc
(h.1) (mdi doan dai 1 don vi). Cac dudmng d6
chi khac nhau boi thir tu ké tiép cua cac doan
ngang va doan doc. Vi vdy: S6 céc duong di
ngin nhit tir O(0;0) dén A(k;n) bing sb
cach chon k doan ngang tir k¥ + n doan doc
ngang, tirc 1a bang C¥, (dpcm).

=0 vajungldung

PO THANH HAN
(GV THPT chuyén Bac Liéu)

héng it cdc bai todn dai s6, khi giai bing phuong phdp
E hinh hoc, ldi giai dd tro nén gon va dep hon. Bai viet

ndy gici thiéu y nghia hinh hoc cia sé Ckva mét sé
bai todn dp dung, hi vong qua dé giip cdc ban thém mdt cong
cu khi giai mét 56 bai todn ve so té hop.

Chii y: Vi ta c6 thé xét n doan doc thay cho k
doan ngang va khi dé so dudng di ngan nhat
tr O(0;0) den A(k;n) s&la Cf,,, nhu viy ta
dd chirng minh duge Cf,, = CI.,.

Hé qua 1. 56 duomg di ngdn nhdt tic 1(p:q)
dén A(k;n) s€1a City 0y =Cltlnpsin-g)
(Voi0<p<k 0<g<mp.gq,k,ne N).

Hé qua 2. S6 dwomg di ngdn nhdt tir 0(0;0) dén
A(k;n) diqua I(p;q) biang Cﬁﬂ.Cf{fFHn_q).

I1. M{t s6 bai todn ap dung

W Thi du 1. Chung minh rang néuk ne N,
1 <k<nthi C&=Ck1+Ck . (Quy tic Pascal).
Léi gidgi. S6 dudng di ngin nhat tir O(0;0)
dén A(k:n—k) 1a Ci,,=Ci. Ta chia céc
duong di do thanh hai I&p khéng giao nhau
(h.2):

e L&p thir nhét gdm cac dudng di tir O den A4
phai qua Aj(k;n-k-1), s0 duong di cia lop
nay la CL{n_k—n =Cxy-

n";
k| —— e SR
H-k-l b il A
0 B T R
Hinh 2

TOAN HOC
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e Lép thir hai gém cac dwong di tir O dén 4
~ phai qua A4, (k—1;n-k), sé dudong di cua Iép
ﬂéy la CE‘:_II}+(”—.‘:J = Cﬁ_g

Theo quy téc cong, ta suy ra Ck =Ck-] +Ck
(dpem). O

I Thi du 2. Chitng minh rdng
Cr=C +C )+, +C1
(vai 1 <k < n).
Léi gidi. S6 dwong di ngan nhat tir O(0;0)
dén A(k;n-k) 1a Ck,, ., =C5.

Ta chia cac dudng di d6 thanh (n - k+ 1) lép
khong giao nhau: 16p thiri (i=0, 1,2, ..., n—k)
gbm cac dudmg di tir O dén 4 phal cét dur;mg

thing x = % tai diém (%;r‘] (h. 3).

&

n—k H-T

Hinh3

S6 dudmg di cia lcrp ndy bang so dudng di tir
didm (1;7) dén diém (k;n—k) va bang

C{k_ 1Y-+(r=k—1) e b
Theo quy tic cong suy ra Ck = ZC‘,;::_, (dpem).0

W Thi du 3. Clubng minh rang

(o) +(CL) +.+(cp) =Ca,
Léi giai. S6 dudng di ngén nhét t O(0; 0)
dén B(n;n) la Co,,=C3,.

Ta chia cac duomg di d6 thanh (n + 1) lop
khéng giao nhau: lop thir 1 (i=0,1,2,...n
gbm cac dudng di tr O dén B phai qua d:em

Ai(i;n=i) (h. 4).
Sé dudmg di caa I6p nay la

/ § it S T
Ci+(n-1’]C?::_:f}+[n-(n—f)] :Cﬂ'Cﬂ _(C?‘l) g

TOAN HOC
8 55362(8-2007) * CTugilye

0|

Hinh 4

Theo quy tic cong, ta suy ra
& [ i \2
C3,=>.(Ci) (dpcm). O
i=0

& Thi du 4. (Bai thi chon D§i tuyén Viét Nam —2003)

Cho cdc s6 nguyén dwong m, n, p, g véip <m,
g < n. Trén mdt phang toa dj lay bon diém
A(0;0), B(p; {]} C(m;q), D(m;n). Xét cdc
dwong di [ ngan nhit tir A dén D va cdc duong
di g ngdn nhdt tir B dén C. Goi S la s6 cdp
duong di (f ; g) ma f va g khéng co diém
chung. Chitng minh rang
S = ng-l—ﬂ CSHq- _C'gi+qr Cfrrri-n—p g

r  mss

Loi gidi. S6 cap dudng di (f; g) tuy y 12
M= Chu. C:,Hm—p = Chn -Cm+q—p (1)

Goi U la so cdp ducrng di(f';g)voif'la
dudng di ngin nhat tir A dén C, g' 1a duong di
ngfin nhat tir B dén D (h. 5).

Ay
n : R e
g . e
j L] S .
| 5. |
| | Sl
OlA BP i m X
Hinh 5

S6 cap dudng di(f'; gty yla

U =Clim Chim-p =Clrg Chisn-p (2)
Vi f'va g'lun c6 it nhdt mdt diém chung K (i /)
voip<i<mva0<j<g(ije N) Néen
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Sé dudmg di f" phai qua K'1a C,,.Cl/ i\ sy -
S6 dudmng di g' phai qua K 14C/,,_, oo’ yimny

q =i a9 J n—j
Vay U= ChilCigZjim-i» Cra-py Cin promn G)

Vi K ciing la diém chung céc cip dudmg di (f; g)
ma f va g c6 diém chung, nén néu goi T la so
cdp dudng di (f; g) mad fva g c6 diém chung
K thi tuong ty ta co:

e C:;“*Cf;f...")“[mq)'cjﬂi"ﬂ)'Ca—jr]ﬂm—j) (4}
Tir(2),(3)va(4)taco T=U.
Vﬁy 8§ =M-U-= Cnm-t-n-Cg-rgr—p _cﬁ:+qu"&+n-p
(dpem). O

Pé két thic bai bédo, moi céc ban thir sir dung
phuong phap trén vai hai bai tdp nho sau:
Chitng minh rdng

l) C:CE +Cm—1ci+l +°"+c2—mc?ﬂn =CpT+}c+l

n-1

2) CICL +CLCE! +...+ CECY, = Ch.r.

GIAI BAL ... (Tiép trang 27)
g pme(l-n)
(] PSS e
2 (1 + ,:11)

ap dung dinh 1¥ bién thién dong nang ta cé

(7

maj R?

=(Fyps1 + F2 ) 27Rn (8)

trong déng n 13 s6 vong quay cua xilanh cho

dén khi dimg lai.

Thay (6), (7) vao (8) ta dugc:

ofR(1+ 12)
4-4’5?:,:13

‘(Nhan xét. Céc ban sau day c6 1o giai tdt:

Hung Yén: Pham Puc Linh, 11 Li, THPT chuyén
Hung Yén; Vinh Phiic: Hoang Manh Thdng, Ta Diic
Manh, 11A3, Lé Tdt Thing, Lé Minh Hiéu, 10A3,
THPT chuyén Vinh Phic; Nghé An: Nguyén Diic
San, Trdn Vin Thdng, Trdn Vin Giai, A3K34, THPT
chuyén Phan Boi Chiau; Ha Tinh: Trdn Thé Minh,
K33A1, THPT Nguyén Hus.

NGUYEN VAN THUAN

A

n=

16 A

au IMO 2007

Cic bao da dua rdt nhiéu tin vé ki thi tha 48
clia IMO trén dat nuéc Viét Nam. Nhung liéu
céc ban cé giai dugc 6 chir va s6 nay khong
nhi? Ban tim theo titng hang nhé, chir khong
cin déu.

1. K& ca ladn nay, d6i Viét Nam di méy ldn
dugc xép thit 3 vé téng s6 diém dat dugc?

2. Noi hoc sinh du thi duge dén tham quan
khong ké vinh Ha Long?

3. S6 nude tham du [MO 487

4. S6 nudc chi cir quan sat vién (khong cd hoc
sinh).

5. S5 diém thdp nhit cla 1 hoc sinh dat duoc.
6. Thit hang ctia d6i Viét Nam nam 2001.

7. S6 diém cao nhit cho mot bai todn.

Coc doc t6 mau sé& la gi nhi?
VU PO QUAN

TOAN HOC
* CTudilré 58 362 (8-2007) . §
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6t trong nhimg cudc thi dau tién
M trén thé gidi danh cho hoc sinh va

nhimg ngudi giéi todn bit diu &
Hungari tir hon 100 nam trudc ddy. Nam 1894
Nam tudc E6tvds Lorand (1848-1919), nha
Vat 1i ndi tiéng, Chu tich Vién Han 18m Khoa
hoc Hungari, dugc cir lam B truong B Ton
gi4o va Gido duc Hungari. D& chao mimg va
ghi nhé sy kién nay, Hoi Todn hoc va Vatli
Hungari - ma ong
Edtvos la  nguoi
sing lap va chu tich
dd quyét dinh tb

‘“oc th‘

thi duge té chirc déu din hang ndm cho dén
nay (trir 7 nim do chién tranh hodc bién dong
xa hoi: 1919-1921, 1944-1946, 1956) va dugc
huéng tng rong rai. Mot sb ngum dugc giai
da tré thanh cac nha béac hoc néi tiéng thé giGi
nhu: nha toan hoc Fejér Lip6t (1880-1959);
nha vit i Theodor Von Karman (1881-1963),
chuyén gia vé khi déng hoc, may bay siéu
thanh, ki thuit tén lira; nha toan hoc Haar
Alfréd (1885-1933); nha véat 1i hat nhén
Edward Teller (1908-2003), cha dé cua bom
H; nha todn hoc Lovéasz Léaszlé (sinh ndm
1948), nguoi bao vé luan an tién si trude khi
tdt nghiép dai hoc, giai thuong Wolf 1999
(duge coi nhw giai Nobel toan hoc vi giai
Nobel khéng trao cho nganh todn), chu tich
Lién doan Toan hoc Quéc té (IMU) nhiém ki
2007-2010.

Nam 1929, ki niém 10 nim ngay mat
cua Ebtviés Lorand, gido su vién si
Kirschak Jozsef (1869-1933), (ngudi
tham gia t6 chirc céc ki thi tir nhﬂ‘ng

chire céc ki thi todn ngdy  déu
hoc vao mua thu SiOl toa“ g tién), di tag
hang nam : hgp cac de
déanh cho hoc B thi  trong
sinh vira tt giai  doan
nghiép trung 1894-1928
hoc trong cung nhitng
mia hé nim l&i giai hay
d6. Mdi ki 3 nhat (cla céc
thi c6 3 bai VU HOAI CHUONG thi sinh va
toan lam (Vién Céng nghé Théng tin) ciia  nhimng
trong 4 gid. ngudi  khac)

TAc gia hai bai thi xuit sic nhit duge nhin
Gidi thwdng Nam twée Edtvés do Chu tich
Ho6i Toan hoc va Vit li dich thin trao ting
trong cudc hop thuong ki cia Hoi tiép sau do.
Cac bai cha ngudi tring giai dwgc ding
nguyén viin trong tap chi khoa hoc cia Hoi la
Tép san Toan Li.

Piéu li thi 13 chinh E6tvos Lorand khong ling
h cac ki thi mang tén minh. Ong cho ring
viée kiém tra lai cac kién thirc d3 hoc 1a lam
khé hoc sinh mét cach vé ich, con néu dua ra
céc bai toan khé chua biét i giai thi cudc thi
s& thit bai. Tuy vay thuc té hon 100 nim qua
da phu nhan quan diém nay cla 6ng. Céc cude

10 56362 [a-zooﬂT?ﬁriflE%

thanh tip séch Cdc dé thi todn hge. Trong
cudn sach ndy, ngoai cac dé thi, bai gidi, danh
sach ngudi duge giai, Kiirschak con bd sung
thém cdc phan nhén xét, ghi chii rat ¢ gia tri,
trong d6 6ng dinh nghia céc khéi niém co trong
bai giai, chimg mmh cac dinh i duge ding den
néu cac hudng tong quét hoa, lam sang t6 mbi
quan hé giira dé thi va cac cong trinh nghién
ctru ndi tiéng, phac thao tidu sir mét sb nha todn
hoc. P6i khi tdc gia gidi thiéu so luge ca mat
nganh toan hoc (nhu hinh hoc phi Euclid) hodc
mét vin dé 16n (nhur bai todn Fermat).

Cubn sich n6i trén dwgc ba nhd toédn hoc
Hungari khac chinh li va bo sung cho dén ki

https://tieulun.hopto.org
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thi thir 97 (ndm 1997) va dd xuat ban 4 lan.
Nim 1963 ban dich tiéng Anh ciia tip 1 (cac
ki thi 1894-1928) dugc Random House cua
My xudt ban. V& sau cé thém cac ban dich
tieng Nga, tleng Nhat Ban, tiéng Rumani,
tieng Han va tiéng A- rap ciia bd sach
nay. Theo ching toi dugrc biét dd c6 mot ban
tiéng Viét dich qua tiéng Nga tir cach day
10-20 ndm.

Trong hon 100 ndm qua, viéc t6 chirc cac ki
thi c6 mot sé thay ddi. Sau chién tranh thé
gioi 1an thi hai, tir nAim 1947, céc hoc sinh
trung hoc cling dugce phép du thi cling cac anh
chj vira t6t nghiép. Nhn‘:r viy ma sé nguoi dy
thi da tang lén con sb hang tram (trude day
thuomg khéng qué 50). Nhiéu ngudi doat giai
trude khi tot _nghiép trung hoc, mot sb ngum
dwgce giai 2 lan va ¢6 trudmg hop duge giai tdi
3 lan. S6 giai thuéng hang nim ciing khong cb
dinh 1a 2, ma d6i khi cé giai 3 va cac giai
khuyén khich. Truée diy ki thi duge tién hanh
& 2 thanh phd, ngay nay da duoc té chirc dong
théri & 20 thanh phd.

Khi Héi Toan hoc va Vit 1i Hungari tach déi,
1& tr nhién 1a Hoi Vit 1i va cac ki thi vat li
mang tén nha vt li E6tvés Lorand. Nam 1947
Héi Toan hoc Hungari mang tén Bolyai Janos
(1802-1860), mdt trong nhirng ngudi phat
minh ra hinh hoc phi Euclid. Tir nim 1949 cac
ki thi toan hoc cho hoc sinh t6t nghiép trung
hoc bit diu lwu gitr ki niém vé Kiirschak
Jozsef, tac gia cudn sach ndi trén, ngudi tron
doi danh tim huyét cho céc ki thi nay.

Viéc giai cdc d& thi toan Kiirschik khong doi
hoi kién thirc vuot qua chuong trinh trung
hoc, ma can dén céac y tuong doc dao. Chinh
vi cude thi nay khong nhim muc dich kiém tra
nhimg kién thirc da hoc, cho nén trong hon
100 nam trévi, tir 1894 dén 2003, nguoi du thi
c6 thé tu do sir dung bat ki sach bao, tai liéu,
dung cu hoc tip nao. Miy niam gan diy quy
dinh nay bj bii bo. Cac thiét bj dién tir ciing
khong duge phép sir dung.

Héi Todn hoe Bolyai Janos td chire céc cude

gip mit riéng dé cong bd két qua ki thi
Kiirschak Jozsef hang nam va trao giai

thuéng. Péac biét ho tén nhirng nguoi tring
thuéng luén dwoc di kém vaéi ho tén thay day
toan cua minh. Tai cudc gdp mit nay dai dign .
ban giam khao giéi thiéu cac 161 giai cia ki
thi, luu ¥ dén céc cach glal khac nhau, néu cac
nhan xét lién quan dén céc ba1 gidi va cac
huéng tong quat héa clng cac vén dé khéc. Tir
nim 1949 bido Toan hgc Trung hoc cla
Hungari dang toan vin cac ban tong két nay.

Trong ki thi Kiirschdk nam 1992 ¢6 mdt hoc
sinh Viét Nam 1a Pham Minh Tudn, hoc sinh
16p 12 & Budapest, giai dugc 2/3 bai va doat
giai khuyén khich.

Nim 1994 Hbi Toan hoc Bolyai Janos két hop
vai Vién Han lam Khoa hoc Hungari va B§
Gi4o duc t6 chirc ky niém 100 nam ki thi todn
Kiirschak Jozsef (luc dau goi 1a ki thi Edtvos
Lorand). Nhung do 7 l4n bj gidn doan, nim do
méi 1a ki thi thir 94. Nam 2000 nhiéu t& bao
nude ngoai ¢ bai noi dén ki thi Kiirschak thir
100.

Ki thi thir 1. (mang tén Edtvis, nim 1894)

Pugc td chirc vao ngay 17-09-1894 tai 2 thanh
phb. Trong sb 67 ngudi da dang ki du thi c6
54 ngudi tham du; 29 ngudi ndp bai thi, trong
d6 21 ngudi khong lam ding bai nao, 5 nguoi
chi lam dung 1 bai, 1 ngudi lam dung 2 bai, 2
nglrcr] lam dung cd 3 bai. Vi hai bai thi tdt
nhédt ¢6 chat lwong twong duong, ban giam
khao phai cin cir vao thoi gian ndp bai thi dé
xép hang: ngudi nép trwde duge giai nhit.

Bai I. Chitng minh ring cac biéu thirc
2x+ 3y va9x + 5y

chia hét cho 17 vo&i cing mdt cip gia tri
nguyén x va y.

Bii 2. Cho mdt dudng tron va hai diém P, Q.
Hay dung tam gidc vubng ndi tiép trong
dudng tron ndy, ma mét canh goc vudng di
qua diém P, mét canh goc vudng di qua didm
Q. Vi tri ndo ciia P va O khién bai toan khong
giai duge ?

Bai 3. Cac canh cia mdt tam giac tao thanh
clp sé cdng véi cbng sai d, dién tich tam gidc
la t. Tim cac canh va cac goc cia tam giac.
Giai bai todn ndy véid=1var=6.

TOAN HOC
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Ki thi thir 100. (mang tén Kiirschak, nim
2000)

Puge td chitc vao ngay 27-10-2000 tai 20
thanh phé. Tai thi d6 Budapest 110 ngum
tham dy da ndp 99 bai thi. Céc thanh phd khac
ciing ¢6 99 nguoi ndp bai thi. Hon mudi
nguoi lam duge 2 bai tro 1én.

— 1 giai nhét (gidi ding ca 3 bai) voi phén
thudng 25.000 forint (= 83 §, theo ti gia thang
12 nam 2000 la 18 =~ 300 forint)

~ 2 giai nhi (giai ding bai 1, bai 3 va phin
I6n bai 2) voi phan thudong 15.000 forint
(=50%)

— 1 giai ba (giai diing bai 1, bai 3 va bét dau
gidi bai 2) véi phan thudng 10.000 forint
(=33 %)

Bai 1. Ta td mau dd hoic xanh lén céc diém
[wéi ndm trén céc canh va bén trong hinh
vudng A(0, 0), B(n, 0), C(n, n), D(0, n) sao
cho tht ca cac hinh vuéng lugi don vi & bén
trong hinh vuéng ABCD c6 ding 2 diém mau
do. Co thé lam viéc nay bang bao nhiéu céch
khéac nhau ?

Bai 2. ABC la tam gidc khéng déu, P 1a mét
diém trén mit phing khéng tring véi 4, B, C.
Ky hiéu 4p, Br va Cp lén lugt la giao diém thir
hai cia cac dudng thing AP, BP va CP véi
dudng tron ngoai tiép tam gidc ABC. Ching
minh ring mat phing c¢6 ding 2 diém P va Q
sao cho 4 Bp C,, va Ap By Cp la céc tam giac
déu va dudng thang PQ chay qua tim cua
dudng tron ngoai tiep tam giac ABC.

Bai 3. k 1a sb nguyén khong 4m va gia thiét
rﬁng cac sb nguyén ay, as,..., a,cho ta it nhat
2k 50 du* khac nhau khi chja cho (ntk). Ching
minh rdng trong n 56 d6 co mot vdi sO ma tong
ctia ching chia hét cho (n+k).

Ki thi ma 141 gidi ngiin gon nhit (nim 1908)

Trong cudn sach Cide dé thi todn, c6 mot ki
thi chi chiém 2/3 trang sach vi nhimg 1&i giai
rit ngan gon. Dé tién so sénh, ching t6i tham
khao thém cac loi giai cia ban doc Hungari
trong bao Toan hoc Trung hoc ndm 1909.

12 56362 ta-zoonwumm

Bai 1. Chirng minh ring hiéu cac lap phuong
cia cac sb nguyén 1é (a” — b’) chia hét cho 2"
khi va chi khi (a — b) chia hét cho 2"

(Ngudi duge giai nhdt giai trong 7 dong, mdt
ban doc giai co 4 dong).

Bai 2. Chirng minh ring trong tam %mc yuong
bat ki liiy thira bdc » cua canh huyén I6n hon
tong luy thira bic n cla cdc canh goc vuong
néu n 1a s6 nguyén 16n hon 2.

(Tac gia cudn sach giai trong 2 dong: 4 ban
doc giai trong 11, 11, 19, 11 ddng)

Bai 3. C6 2 loai thap giac déu ndi tiép trong
duong tron. Loai 1 (thdp gidc déu binh
thuong) duge tao thanh bang céch chia chu vi
dudmg tron thanh 10 phan bing nhau v ndi
cac diém chia canh nhau. Loai 2 (thdp giac
ngdi sao déu) dugc tao thanh bing cach noi
cdc diém chia voi diém thi 3 (nhay qua 2

“diém). Chirng minh rang hiéu sb cdc canh cia

2 thip gide déu néi trén bing voi ban kinh
duong tron.

(Ngudi duge giai nhi giai trong 4 dong, mdt
ban doc giai trong 18 dong)

Céc cude thi toin khiac & Hungari

Ngoai cude thi todn Kirschak Jozsef noi trén,
nhitng ngudi vira mdi tot nghlep trung hoc,
mdi lira tudi hoc sinh, sinh vién Hungari déu
¢d cac cude thi riéng cua minh.

1) Hoc sinh trung hoc hai nam cubi (1? 18
tudi) co Cugc thi Trung hoc Toan qubc, 2-3
vong, méi vong 5 gio. Khoang 2000-3000 em
tham dy hang nam.

2) Hoc sinh trung hoc 2 nim ddu (15-16 tudi)
c6 Cupc thi Todn hoc Arany Daniel, 2-3
vong, méi vong 4 gid.

3) Hoc sinh 16p 7-16p 8 (13-14 tudi) c6 Cude
thi Varga Tamads.

4) Hoc sinh cac lap 5-6-7-8 cd Cudc thi
Kalmir Lasz!d do Ht')l Phd bién kién thirc
Khoa hoc tb chirc gom 2 vong, khoang 3000
em tham du.

(Xem tiép trang 15)
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B ai viét sau day dé cap dén mot vai nét vé
chuong trinh va SGK mén hinh hoc 11.

I. Noi dung chuong trinh Hinh hoc l6p 11
ning cao.

Chuong trinh Hinh hoc 16p 11 dugc phan
thanh ba chu-
ong.

Chuong 1 néi
vé cic phép

d5i hinh va & [“/’X

cdc phép dong SACH
dang trong

mat  phang.

Két thic

chuong nay

cing la két

thic phan hinh
hoc phang ma
hoc sinh da
dugc hoc tir
cdp THCS. Hoc sinh s& duge lam quen vdi mot
s6 khédi niém thudng gap khong chi trong toédn
hoc ma con trong thuc t€ nhu phép tinh tién,
phép doi xing..., phép vi tu, hinh c6 truc déi
xing hodc cé tam déi xitng. Ngoai ra hoc sinh
phai hiéu dugc thé nao 1a hai hinh bing nhau
va hai hinh déng dang.

Tiép theo 12 phidn Hinh hoc khong gian bao
gom hai chuong: Chuong 2 néi vé quan hé
song song v Chuong 3 néi vé quan hé vudng
gbc trong khong gian. O cudi cdp PTCS hoc
sinh dd budc dau lam quen vdi mot s6 khdi
niém cia hinh hoc khéong gian bing cich mo
ta truc quan trén cic mo hinh cu thé. (o] Iép 11
cac khdi niém do dugc trinh bay moét cach hé
thong va c¢é chiing minh twong doi diay dua,
chat ché.

“EJLNH
GIAO KHOA

MO hiInh hOQ LOP (1
NANG CHO

Vé cdc hinh trong khong gian, & 16p 11 chi
gidi thiéu hai loai quen thudc: do la hinh lang
tru, hinh chép va cédc truong hop dac biét cia
ching. Vé cac hinh da dién néi chung va mat
tron xoay, dic biét 1a mat cau mat tru, mat nén
sé& duge gidi thiéu tiép tuc & 16p 12,

Hai chi dé quan trong ciing dugc dé cap mot
céch chi tiét 1a khoang cdch va géc.

IL. Yéu cdu vé mirc do cua chuong trinh

1. Méi nhin qua, cdc ndi dung chuong trinh
ciing giéng nhu trudc day, va nhu vay cé ve
nhu khong giam tai duge bao nhiéu so vai
chuong trinh cii. Su thue 1a vé cdc chwong muc,
ta khong thé bo duge mot noi dung nao hét.

Céc khdi niém
vé phép doi
hinh va phép
déng dang déu
la nhimg kién
thitc cdn c¢é
cho hoc sinh
bac pho thong,
cd vé mat todn
hoc va thuc té.
Trong doi soéng

VAN NHU CUONG Eigﬁg E ‘;ﬁgﬁ
(Chu bién Hinh hoc 11 ndng cao) glip nhiing
hinh biing

nhau hay nhitng hinh déng dang v&i nhau. Chi
it thi hoc sinh phéai hiéu thé nao 1a hai hinh
déng dang mot cach chinh xédc chit khong phai
mot cach mo hé kiéu nhu: hai hinh déng dang
la hai hinh c6 hinh dang giéng nhau.

Hoc sinh bac THPT phai duoc la quen véi
hinh hoc khéng gian, chinh 1a c4i khéng gian
ma chuing ta dang song trong d6. Nhu vay thi
chit dé vé quan hé song song nhit dinh phai
6, va trong chi dé dé khong thé khong cd céc
dé muc nhu: hai dudong thang song song,
dudng thing song song véi mat phang, hai mat
phang song song. Thém vao d6 ciing khong
thé bd phép chi€u song song bdi vi no cin
thiét d€ dinh nghia hinh biéu dién va vé cdc
hinh biéu dién... Tuong ty nhu vay véi chu dé
lien quan dén vuong géc.
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2. Nhu vay viéc giam tai chi duoc thé hién
trong viéc trinh bay chi tiét cic vin dé li
thuyét va mitc d6 dé hon cla cédc bai tap.

V& 1i thuyét, SGK bd qua nhiing trinh bay that
chiit ché thudng bi phé phdn la “han lam™. Cé
thé néu mot vi du sau day:

Trong SGK, su bang nhau cia cdc hinh dugc
dinh nghia nhu sau: “Hai hinh goi la bdng
nhau néu cé phép doi hinh bién hinh nay
thanh hinh kia”. Nhu vay néu cé phép dui
hinh f bién hinh H thanh hinh A~ thi ta goi hai
hinh H va H’ 1a bang nhau. Viéc dung thuét
ngit bing nhau trong trudng hop nay la mot sy
lam dung t€ nhi. Néu doi hoi chinh xédc thi
phai trinh bay nhu sau:

Trudc hét néu dinh nghia : Hinh H goi la_bdng
hinh H'néu cé phép doi hinh bién hinh H
thanh hinh H’. Sau d6 ta ching minh rang
quan hé “bing” néi trén 12 mot quan hé twong
duong, tic la:

i) Moi hinh H déu bang chinh né

ii) Néu hinh H biang hinh A’ thi hinh /” bang
hinh H.

iii) Néu hinh H bing hinh H” va hinh H* bing
hinh H” thi hinh H bang hinh H”.

Ba tinh chat trén cé thé chiing minh dé dang
néu biét rang tap hop cdc phép doi hinh lam
thanh mét nhém (phép dong nhit 1a phép doi
hinh, nghich dao cua phép dai hinh 1a phép dai
hinh, hop thanh ciia hai phép doi hinh 1a phép
doi hinh). Vi ¢6 tinh chét ii) ta mdi ¢ thé néi
rang hai hinh H va H’ bdng nhau.

Nhung khdi niém vé nhém cdc phép doi hinh
khong dugc (va khong thé) néu ra cho hoc
sinh va bdi th€ chiing ta danh chdp nhan mot
ciach trinh bay khong chit ché nhu di lam
trong SGK.

Qua vi du trén ta c6 thé thdy ring SGK da bo
qua nhiéu khia canh “han lam” dé trinh bay
khdi niém bang nhau mac diu khong hoan
toan chat ché, nhung hoc sinh cé thé chép
nhéan dugc.

Ngoai ra, néu gip nhimmg hién tugng qua hién
nhién, ma hoc sinh nao ciing thdy ré thi SGK

14 56362 (B-zoo;’}wum%

ciing don gian bét ma khéng néu ching minh
cho khoi rudom ra. Liy vi du: “Hai dudng
thing phdn biét ciing vuéng géc vai mot mdt
phdng thi song song” 1a mot ménh dé khd hién
nhién cé thé minh hoa bang nhimg hinh anh
truc quan (cdc cot dén ciing vudng géc vai mat
sdn vin dong), bai vay khong cin néu ching
minh cho mat thi gid. Chd ¥ rang ménh dé trén
¢6 thé xem nhu 13 twong tu cha ménh dé trong
hinh hoc phéng: "Hai dudng thang phan biét
ciing vuéng géc véi mét dudng thang thi song
song”. Tuy nhién sy suy ludn tuong tu bao gio
ciing 12 con dao hai ludi, néu khong cdn than
thi dé méc sai ldm, cho nén SGK di chi v hoc
sinh bang cau héi kifu nhw:* Trong khong
gian, hai ducng thang phdn biét cung vudng
gbc véi mét ditcmg thang thi ¢é song song hay
khong? ™

Mot vi dy khdc: Viéc ching minh dinh Ii vé sy
bao tén ti s6 clia hai doan thang song song qua
phép chiéu song song khong mdy khé khin
nhung kha dai dong vi phai chia ra khd nhicu
truomg hop. SGK chi minh hoa dinh 1i d6 trong
mot trudng hop phé bién.

3. Heé thong cdc bai tap la noi ¢ thé giam tai
khid nhiéu. S6 lugng cdc bai tap trong SGK
khong nhiéu nhu trudec va ciing khong khé
bang. Chiing t6i mong ring cdc gido vién s&
khong dua thém nhiéu bai tap khé hon cdc bai
tap trong SGK. Ching t6i c6 dé nghi mot s6
bai kiém tra (15° hoac 45°) trong SGV dé cic
gido vién tham khao, qua dé cic gido vién
thdy dugc mic d6 mi ching ta doi hoi hoc
sinh sau moi chuong.

Lay vi du vé hé th6ng cdc bai tap lién quan
dén phép doi hinh va phép dong dang. SGK
chi dua ra nhiing bai tap dé clng cd cdc tinh
chdt clia cic phép d&i hinh va déng dang da
hoc. Céc bai tap van dung céc phép d6 dé gidi
todn dac biét 1a cdc bai todn dung hinh va quy
tich duoc giam nhe dén t6i thiéu.

Cé nhiéu bai tip rit hay (va do d6 rit khd) vé
hinh tif dién va hinh hép ciing khong dua ra
cho hoc sinh. Chang han cdc bai tap vé tif dién
truc tam, tit dién gén déu.... Nhin chung cdc
bai tap chlt yéu la dé hoc sinh rén luyén & cic
mitc do : nhan biét va théng hiéu la chi yéu.
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Ciing c6 mot s6 bai tap ¢ mitc d6 van dung va
sang tao nhung khong nhiéu.

Nhimg bai tap khé hon c6 thé tim trong cuén
Bai tap Hinh hoc 11.

IV. Mot sé vin dé vé phuong phap giang day
Chiing téi chi xin luu ¥ m6t s6 diém sau day:-

1. SGK c6 néu lén nhitng Cdu hdi va Hoat
déng. Cac ciu héi nhim dinh hudng cho hoc
sinh chi ¥ vao mot khia canh nao do trong qua
trinh nhan thitc. C6 thé 1a dé hoc sinh nhé lai
mot kién thitc d biét cé lién quan t&i bai mai,
c6 thé 1a dé hoc sinh hiéu thém mot chi tiét
nao d6 trong vin dé dang xét, c6 thé 1a dé lat
lai vdn dé,..., cidc cau hoi nhu thé khong qua
kh6, nhung néu dong vién hoc sinh suy nghi
va tra 16 thi chic han la ¢6 loi.

Cic Hoat déng nhim yéu cdu hoc sinh phai
thuc su dong ndo va lam viéc trén gidy nhdp.
C6 thé 1a yéu cdu hoc sinh tinh toin ding mot
két qua nao d6, hoac yéu cau hoc sinh suy ra
mot hé qua tir mot dinh 1i vira néu, hodc yéu
cau hoc sinh ap dung cong thic da cé vao mét
truong hop cu thé... Cdc hinh thic Hoat déng
c6 thé 1a cd nhan, ting nhém trao doi, hay
toan 16p thao luan. Pay ciing la hinh thic
gidp hoc sinh tép trung vao bai hoc va ciing
xdy dung bai hoc. Chiing t6i chi xin nhic lai
ring, cic Cdu hoi va Hoat dong trong SGK chi

mang tinh goi ¥, hoan toan khong phai la dp
dat, bat moi thdy gido phai theo. Tuy theo
trinh d6 hoc sinh trong 1&p minh, thiy gido cé
thé da ra nhitng Cdu hoi va Hoat dong thich
hop hon.

2. Noi dung trinh bay trong SGK dugc chia
thanh hai phan: phédn chinh va phdn phu (ngay
trong mdi trang sach). Phén chinh dugc in bat
dAu tir cot thit nhét cha trang sach, thudng bao
gdm cdc dinh nghia, cdc tinh chit, cdc dinh 1i
hodc cdc cong thifc, theo cic kiéu chir khdc
nhau: in diam, in nghiéng, hodc chit binh
thuong, cé dong khung hodc khong dong
khung. Phdn phu dugc in lii vao bén phai 4
c6t so vdi 1€ trdi, thudng bao gém: Cic 16i din
dat, 1&i dat van dé, cdc cau héi, cidc Hoat déng,
cic chitng minh cta dinh li, cdc vi du minh
hoa, cic bai tap 4p dung. Nhu vy c6 thé hinh
dung ring khi bo phan phu di thi con lai phin
chinh 14 tém tat nhitng diéu cdn nhé cua bai
hoc.

Véi cach trinh bay nhu vay ching toéi dung ¥
la hoc sinh it phai ghi chép, ma tap trung thi
gitr dé nghe gido vién gidng, dé suy nghi va tra
151 cdc cau hoi, dé lam viéc theo yéu chu cua
cac hoat dong. Chiing ta khong nén lam mat
thi git ciia hoc sinh mot cach voé ich khi bat ho
chép nguyén van dinh i, tinh chat, thim chi ca
chimg minh... vao v& clia minh vi tit ca diéu
dé da c6 trong SGK.

CUOC THL... (Tiép trang 12)

5) Cude thi Todn hoc Zrinyi Ilona theo hinh
thirc tric nghiém danh cho hoc sinh tiéu hoc
(tir 16p 3 dén lop 8).

6) Cudc thi Todn hoc Hungary Quoc té danh
cho hoc sinh trung hoc néi tiéng Hungari (15-
18 tudi) & Hungari va cdc nuéc ling giéng,
méi niam khoang chirng 150-200 em tham dy.

7) Cupe thi Péter Rézsa cho cic sinh vién su
pham.

8) Cupc thi Twong ni¢m Schweitzer Miklds
(nha toan hoc Hungari, 1923-1945, giai nhi ki

thi toan E&tvds nidm 1941) do Hoi Toan hoc td
chire danh cho sinh vién dai hoc, cao ding, tir
nam 1950 nhim tim nhimg nha nghién ciru
cho tuong lai. Dé thi thuéng gom 10 bai toan
kha khé do cac nha todn hoc ndi tiéng dé ra.
Céc thi sinh lam bai & nha trong 10 ngay va
giri bai gidi qua dudmg buru dién.

C6 mot thanh nién Viét Nam qué & Nam Dinh
tén la Vii Ha Van (con trai ca ciia nha tho Vii
Quén Phwong) dugc phét hién tai nang qua ki
thi Schweitzer di lién tuc doat gidi Schweitzer
trong ba nim: giai nhi 1992, gidi khuyén
khich 1991, 1993. :

TOAN HOC
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CAC LOP THCS
Bai T1/362. (Lép 6).

n 2006
2 it i
In+l zznm

Cho §= —1~+£+...+
22 23

So sanh Swvai 1.

NGUYEN ANH THUAN
(56 GD-DT Hai Phong)

Bai T2/362. (Lép 7). Gia sir AH 1a dudng cao
ctia tam giac ABC vudng & 4. Goi P va O theo
thir tur 1a giao diém céc dudng phén giac trong
cla cdc tam giac ABH va ACH. Duong thing
PO cit AB tai E va cit AC tai F. Chirng minh
rang AE = AF.

TRAN ANH TUAN
(GV THCS Nhdn Phi, Ly Nhan, Ha Nam)

Bai T3/362. Tim tit ca cac cip sé nguyén
duong (x ; y) sao cho 4x* + 6x + 3 chia hét cho
2xy — 1.
TRAN HONG SON
(S¢ GD-BT Thdi Binh)

Bai T4/362. Giai phuong trinh

N2x2+dx+ T =xt +4x3 +3x2 —2x-7.

CU HUY TOAN
(SV Khoa Cédng nghé vat liéu 02, khda 30

BH Bdeh Khoa, Ha Ndi)

Bai T5/362. Tim gia tri 16n nhét ctia biéu thirc
A o =
x+yz yr+zx z2Z2+xp

trong d6 x, y, z la cac s6 thyc duong théa man
x2+yz+zz=xyz.

NGUYEN TAN NGOC
(GV THCS Nhon M7, An Nhon, Binh Binh)

16 56362(8-2007) ¢ cru&:@: :

Bai T6/362. Gia sir O 12 mét diém bit ki nam
trong tam gidc ABC. AO cit BC tai M, BO cit
AC tai N, CO cit AB tai P. Chimg minh rang
gid tri ctia biéu thirc

(OA.AP ){ OB.BM ] [OC'.CN )
OP OM ON
khéng phu thude vao vi tri diém O.
THAI NHAT PHUONG
(GV THCS Nguyén Vin Tréi, Cam Nghia
Cam Ranh, Khdnh Hoa)

Bai T7/362. Gia sir dudng tron (O) vai tam O
ban kinh R. Qua M vé& hai da) cung CD va EF
khong di qua tdm O. Hai tiép tuyén tai C, D
clia (0) cét nhau tai 4, hai tiép tuyén tai E, F
ctia (O) cit nhau tai B. Chimg minh ring hai
dudng thing OM va AB vudng goc v&i nhau.

BUI VAN CHI
(GV THCS Lé Loi, TP. Quy Nhon, Binh Dinh)
CAC LOP THPT
Bai T8/362. Cho p la mot s6 nguyén t6 16n hon
2007 va n 1 so nguyén duong lon hon 2006p.
Chimg minh rang C;**” —C}" chia hét cho p,

trong d6 k= |:——} 1a phén nguyén cia L
p p

TRAN VIET ANH
(GV Hoc vién Quan Ii GD)

Bai T9/362. Cho day s0 (u,)dugc xac dinh

boi wy va u,. = 13 Uy Jfrongdok>0,n=1,2,.
L) _un
Biét ring 3 = u;. Hay tim céc gid trj cua k.

PHAN MANH HA
(GV THPT Nam Yén Thanh, Yén Thanh, Nghé An)

Bai T10/362. Gia sir a, b, ¢ 14 40 dai cic canh
cia mdt tam gide. Chirng minh ring
a b (i 2 3

+ + > =,
Ja2 +3be b2 +3ca Jets3ah 2

TRAN QUANG VINH
(GV THPT chuyén Lé Quy Dén, TP. Viing Tau)

Bai T11/362. Xét tir giac ABCD c6 diém P
tiy ¥ nam bén trong n6 sao cho PAB ,PBA,

https://tieulun.hopto.org
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PBC, PCB, PCD, PDC, PAD, PDA la
cac goc nhon. Goi M, N, K, L theo thr tu 13
hinh chiéu vuéng goc cua P trén cac canh 4B,
BC, CD, DA. Tim gia tri nhoé nhét cha biéu

AB BC CD DA
thirc — 4+ —+—+—.

oM PN PR PL

TRAN VU HOANG DAO
(GV THPT Lé Quy Dién, Long An)

Bai T12/362. Cho ling tru tam gidc ABC.A'B'C".
Lay cac diem M, N theo thir tyr trén céc canh

AA', CB sao cho ﬂ_ﬂ Chirng minh
: AA'" CB

rang d6 dai doan MN khéng bé hon khoang
cach tir dinh A’ dén dwong thang C'B.

NGUYEN LAI
(GV THPT chuyén Luong Viin Chdnh,
Phii Yén)
CAC PE VAT Li
Bai L1/362. Cho mach dién nhu hinh v&.
R R, R,
W )
A
fbociatl Bl oolad
R, R t R,
% == =

BletRz—Rs—R'} Rs—R R]_3R R*—~4R
Ry = 6R, Ry = 4R Dién tr& cac von ké:
Ry, =R, Ry, = 2R Hiéu dién the Uy = U
khong dbi. Bo qua dién tré cac day ndi. Goi sb
chi cdc von ké ¥4, V3 lan luot 1a Uy, , Uy, .
Un

¥z
NGUYEN MANH THANG
(GV THCS Khdnh Duong, Yén M6, Ninh Binh) -

Bai L2/362. Mot coc thiy tinh (chiét sudt
n, = 1,5) co day day e, = 0,6cm (coi nhu mjt
ban hai mit song song). Trong coc cd mét lép

Xac dinh ti 86 —L

ik £ 4
nude day e; = 2cm, chiét suat n; = 3-, trén

nuoc la mot lop Ty
déu trong suét day o
ey = 28cm chiét
suat ny = 1,4. Dat
mot dlem sang A
& duéi day céc M
va cach M mjt
khoing AM = d, =
1,5cm. Néu dit mét
& phaa trén 16p dau
Q va nhin thing
dimng vao che thi sé
thdy anh A’ cia A.
Hoi anh nay cach mat 16p ddu Q bao nhiéu
centimet?

NGUYEN QUANG HAU
{Ha Ngi)

PROBLEMS

FOR LOWER SECONDARY SCHOOLS

T1/362. (For 6™ grade).

T 4 2006
el = -2';+E;+...+ il i 2 e 22007 :

Compare S with 1.

T2/362. (For 7" grade). Let AH be the altitude
of a right triangle ABC, right angle at 4. Let
F and Q be the incenters of ABH and ACH,
respectively. PO meets with AB at E and with
AC at F Prove that AE = AF.

T3£362 Find all possible palrs of p051twe
integers (x ; y) such that 4x’ + 6x + 3 is a
multiple of 2xy — 1.

IN THIS ISSUE

T4/362. Solve the following equation

V2x2 +4x+ T =x* +4x3 +3x2 -2x-7.

T5/362. Find the maximum value of the
et g s

R4 Ptz Py

where x, y, z are positive real numbers such

that x* + 37 + 2% = xyz.

following expression: A=

T6/362. O is a point chosen arbitrarily inside
a triangle ABC. AO, BO and CO meet BC, CA
and AB at M, N and P respectively. Prove that

: ( OA.A.P}( OB,BM] (OC’.CNJ
the value of ratio
orP oM ON

does not depend on the position of the point O.

(Xem n‘é'p trang 28)
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* Bai T1/358. (Ldp 6) Cho cdc s6 duong a, b,

¢ théa man a* + b = . So sdnh a7 + b*™
« 3007

va o 4

Lai giagi. Chi ¢ rdng vdi s6 xtaco: 0<x< 1
khi va chi khi 0 < x" < 1 v6i mbi s6 nguyén
duong n, va lic d6 x" <x™ <> m < n v6i moi
cép s6 nguyén duong m, n.

Tir gia thiét a® +b* =c3 v6i a, b, ¢ 1a cic s6

4
a
duong, ta c6 @' < ¢ hay (—) < 1 nén theo
[

. PRC AR
chi ¥ trén thi —< 1 va (——] <[—] :
c

C C

2007 k]
b
Twong tu co E{:I va [EJ <(-—] .
c ¢ c
al b

2007 <
pAr A e

L LR L

Tir do

-+

52007

q2007 4 p2007

hay ——<1.
y 2007

Suy ra @™ + b7 < ¢

<Nhan xét. 1) Cic ban Lé Dic Luong, 6A, THCS
Lap Thach, Vinh Phic; Bach M¥ Hanh, 6G, THCS
Hoang Liét, Q. Hoang Mai, Ha Néi; Nguyén Duy
Hung, 6, THCS Phong Huy Linh, Béng Hung, Théi
Binh; Nguyén Thi Kim Oanh, 6C, THCS Bic Héng,
Héng Linh, Ha Tinh da ching minh bai todn téng
qudt dudi diy véi cach giai nhu trén.

"Cho cic sd duong a, b, ¢ thda man a" + b" = ¢" vai

n 1a s nguyén duong thi a™ + b™ < c™ vdi mbi s6
m>n".

Ban Oanh con nhan xét thém 1 af + bt > b véi
moisd 1 <k<n.

2) Céc ban sau c6 1&i giai tot:

Phit Tho: Té Khdnh Huyén, 6A1, THCS Lam Thao;
Vinh Phic: Ta Thi Mai Hanh, Nguyén Thé Ting,
Nguyén Hoang Quéc Viét, Tran Céng Son, 6Al,
THCS Yén Lac; Ha Noi: Hoang Anh Tu, 61, THPT
Marie Curie, Thanh Xuin; Hung Yén: Phan Thi Hd,
6A, THCS Tién Li; Nghé An: Trdn Ngoc Ddng, 6A,
THCS Hé Xuan Huong, Quynh Luu, Trdn Duwong
Hdng, 6C, THCS Thong Téan, Hung Nguyén, Nguyén
Qudc Pitc, 6C, THCS Ly Nhit Quang, Do Luong; Ha
Tinh: Hodng Thu Thdo, 6D, THCS Nam Hoéng, TX.
Héng Linh; Bac Liéu: Trdn Quang Minh, 6/1, THCS
Trdn Huynh, TX. Bac Ligu. £

VIET HAI

*Bai T2/358. (Lop 7). Che tam gidc ABC
cdn tai A. Goi E la diém tay y nam giiia B va
C. Puéng thang qua E vuéng gée véi AB va
ducng thang qua C vuéng gée véi AC cdt nhau
o D. Goi K la trung diém cua BE. Tinh dé lon
cita goc AKD.

Loi gidi. (Theo ban Cao Thanh Tiang, TA,
THCS Nhit Ba S¥, Hoang Héa, Thanh Héa).

Goi F 1a giao cia

DE va AB (hinh
vé). Ta co

DCE + ACB =90°
(viDC L AC)
ACB = ABC (vi
AABC can tai A)
FEB + ABC
=90° (DE L AB)
FEB = DEC (d6i dinh).

Suy ra DCE = DEC = ADECcan tai D
= DC=DE

(1)
Trén tia d6i cla tia KD 1dy diém L sao cho
KL = KD. Theo gia thiét KB = KE, nén

AKBL = AKED (c.g.c) = BL=ED (2)
va BLK = EDK (3)

Tir (1) va (2) suy ra DC = LB.

Tir (3) suyra LB//ED = LB 1 AB
(VLED L AB) = LBA =90°= DCA.
Mat khac, AB = AC (vi AABC cén tai A).
Suy ra AABL = AACD do dé AL = AD.

Tt d6 vdi chi y rang KL = KD tacé AK | LD
Vay AKD =90°. 0
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<Nhan xét, 1) Bai todn nay khd hay, nhiéu ban
tham gia giai vi déu giai ding. Tuy nhién, c6 mot sé
ban phai sir dung cdc kién thie lién quan téi i gidc
ndi tép.

2) Xin néu tén mot s& cd nhan va tap thé c6 lai
gidi tot:

Ha Néi: Hodng Tién Long, 302, khu TT Déng Xa,
Mai Dinh, Cau Gidy; Nghé An: Phan Phi Nguyén,
TA, Nguyén Vén Thdng, 7D, THCS Ly Nhit Quang,
o Luong; Vinh Phic: Tdp thé lop TA va TAlL,
THCS Yén Lac, Yén Lac.

NGUYEN MINH HA
W Bai T3/358. Tim s6 nguyén n (n>1) bé

12422 +...+n?
nhdt sao cho ——————

n

la mot sé6 chinh
phiuong.

Loi gidi. (Theo ban Lé Trong Tin, 9A, THCS
Yén Phong, Yén Phong, Béic Ninh).
Ta chitng minh duoc

24224 ..+n* (n+1)2n+1)

n & 6 '

Giast(n+ D2n+ 1) =6k (ke N*) (1)
Do 2n + 1 1€ nén n + 1 chin, vay n 1é.
Datn=2m+ 1 (me N') vathay vao (1) ta
c6 (m + 1)(dm + 3) = 3K

Do(m+1;4m + 3) =1, 4m + 3 khong la sd
chinh phuong nén ta cé

m+1l=a?
(a,be N, ab=k)
dm+3=3h2

Tirdé 4a°-3b'=1<(2a-1)2a+1)=3b"
Lai do (2a — 1 ; 2a + 1) = 1 nén c6 hai kha
nang:
2a—1=3a} BN
a, b e
2a+1=h} ;

Nén b?=3a}+2, vo li vi s6 chinh phuong
chia cho 3 chi c6 thé du 0 hoic |

gy At e s
ay b, e
dJa+1=363 -
Suy ra 3b% —a? =2 = a, 1& va khong chia hét
cho 3.

D& thdy rang vdi a, = 5 thi n = 337 la s6
nguyén duong bé nhit thoa mén bai toan.
Khi dé
12422 +...+n? (337+1)2.337+1)
n % 6
14 s& chinh phuong. O

—105

< Nhan xét. 1) C6 thé bién déi (1) vé dang

(@n+37 —48k2 =1 hay x2 — 48k2 = 1 véix=4n+3.
Pay la phuong trinh Pell. Gidi phuong trinh nay ta tim
durgc x = 1351, do d6 n = 337 thoa mén bai todn.

2) Nhi€u ban giai bai todn nay vdéi nhiing cich khdc
nhau. Cé 10 ban giai sai. Ngoai 151 giai ciia ban Tin ¢
trén, cdc ban c6 101 giai tot la:

Béc Ninh: Nguyén Vdn Pho, 9A1, THCS TTr. Ché,
Yén Phong: Vinh Phic: Khwong Manh Khdng, 8A,
Luong Héng Son, 9C, THCS Lap Thach, Vinh Phiic;
Nguyén Hoang Hdi, 10A1, THPT chuyén Vinh Phic;
Thai Nguyén: Pao Hoang Tung, 8A3, THCS Chu Vin
An, TP. Thdi Nguyén; Thanh Héa: Trdn Xudn Quang,
9B, THCS Trdn Mai Ninh, TP. Thanh Héa.

TRAN HOU NAM

% Bai T4/358. Chitng minh rang

i/l+2—a] +[l 251 (chj >
b/ e a

trong dé a, b, ¢ la cdc 56 thuc duong.

XNa+b+c)?
ab+bc+ca

¥

Ddng thitc xdy ra khi ndao?

Loi gidi. Ap dung BDT Bunyakovski, ta c6
[HE&] [1+2_f’) [HEE]
b e a
2
1(3+2( +b+cn (1)
3 b a

C
. (ab+bc+ca)[£+£+£]
hiter g
gt pl
= (ab+bc+m)[u—+b—+£—)
ab

bec ca
> (Vb e e

= (@a+b+c) (2)

1%

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

TOAN HOC
* CTudilré ss 362 (8-2007)

Pat § = , d& thay § > 3.
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Tir (1) va (2), dé ching minh BDT (*) ta chi
cén chiing minh rang

%(3 +285)2 295 & (S—3)(4S-3)=0.
Diéu niy ding, vi S = 3.
Ding thitc & (*) xay ra khi va chi khi
S=3

1+2—a=1+E=1+2—£ o a=b=c. 0
b T a

L

ab bc ca

“(Nhan xét. 1) Rat nhiéu ban tham gia giai bai nay
va giai diing. Mot s6 ban da dwa vi gidi bii todn téng
quit:

"Cho a,, @y, --., a, 12 cdc s6 thuc duong va m, n, k la
céc s6 nguyén duong (n > m). Chimg minh rang

2 2
ndy naz Ry
m+—_| +\m+— |+t | m+r—
az as Coa

(@ +az + ..+ ap )

z (m+ n). :
didy + axdy + ...+ apa

Diéng thifc xdy ra khi va chi khia, = a,= ... a,.

2) Cic ban sau day cd loi giai tot:

Quang Ninh: Ngo Diic Long, 9A8, THCS Trin Quéc
Toin, TP. Ha Long; Ha Noi: Pham Duy Long. 9H,
THCS Lé Quy Dén, Cdu Gidy; Vinh Phic: Khiong
Manh Thdng, 8A, THCS Lap Thach; Mae Thi Thu
Hué, 7A, THCS bDéng Qué, Nguyén Thi Ngoc, 8AL,
THCS Yeén Lac; Thai Binh: Hodng Mink Ldp, 8E,
THCS Quang Trung, Kién Xwong; Nam Binh: Trdn
Vi Trung, 9A9, THCS Phiang Chi Kién, TP. Nam
Dinh; Ha Tay: Nguyén Khdnh Viét, 9C, THCS Ngd
Si Lién, Chuong My, Nguyén Dinh Twong, 9A, THCS
Phi Lim, Ha Dong; Bac Ninh: Lé Trong Tin, 94,
THCS Yén Phong; Hai Duong: Nguyén Vdn Khang,
8B, THCS Nguyén Trdi, Nam Sach; Thanh Héa:
Hodng Tién Diing, 8A, THCS Lé Van Lap, Hau Loc;
Nghé An: Tdng Vdn Binh, 9B, THCS Ly Nhét Quang,
o Luong; Phi Yén: Huynh Khdnh Vidn, 8E, THCS
Trdn Qudc Todn, TP. Tuy Hoa; Cin Tho: Lé Dai
Thanh, 9A4, THCS Tra Néc; TP. H6 Chi Minh: Bui
Trdn Long, 9AS5, THCS Chu Vin An, Q.1.

PHAM THI BACH NGOC
% Bai T5/358. Gidi phuong trinh
X3 - {m =8
Yx+6=z 2 —x=6
frre=y {

Mit khdc, véi cdc phép dat dn s6 phu trén, tir
phuong trinh trong ddu bai, ta cé x* —y-6=0.

Léi giai. Dat
5 § { y-z=6

9() S5 362 (8-2007) &crl "u&itgé: .

Nhu vay, ta dugc hé phwong trinh (1) :

X=y+6 (1
Y =z+6 2)
i=x+6 3)

Nhan thdy, hé trén khong thay déi khi hodn vi
vong quanh déi véi x, y, z nén khong mat tinh
tong quat, ta co thé gia thiét x=max(x,y,2)
(x 1a s& 16n nhat trong ba s6 x, y, z hay x 2 ¥,
X2z

Néu x>y tr(l)va (2 suyra y+6=x >y
=z+6=>y>c

Khidétr(2),(3)suyraz+6=y' >z =x+6
— z > x. Méu thuin véi gia thiét x>z & trén.
Do dé6 phai c6 x = y.

Véi x=y, tt(l)va(2)suyra y=2z.
Vay x=y=1z.

Phuong trinh (1) tr& thanh x* -x—-6=0
hay (x—2)(x*+2x+3)=0 (4

Vi 22 +2x+3=(x+1)2+2>0 nén PT (4) cd
nghiém duy nhdt x = 2.

Thir lai, nghiém nay thoa man bai todn.
Viy phuong trinh trong ddu bai c6 nghiém
duy nhdtx=2.0

QNhf_m xét, 1) Nhiéu ban di mac sai 1dm khi cho
ring vai trd ciia x, y, z trong hé phuong trinh (I} nhu
nhau nén dua ra gid thi€t xzyzz (1)

(ta chi c6 thé gia thiét x 1a 56 16n nhét trong ba sé
x,y,zhayx=zy, x=z).

2) Céc ban sau day co loi giai tot

Biic Ninh : Nguyén Vdn Phe, 9A1, THCS TTr. Cha,
Yén Phong ; Nguyén Hitu Ding, 5B, TH Mi Huong,
Lwong Tai: Ha Noi : Luu Trong Duy, 9H, THCS Lé
Quy Don ; Nguyén Quéc Hoan, 6A16, THCS Gidng
V&, Q. Ba Dinh; Quang Ninh : Nguyen Thi Tra Anh,
9A8, THCS Trin Quéc Toin, TP Ha Long; Ha Tinh :
Trdn Van Tai, 9B, THCS Dic Thanh, Dic Tho; Binh
Dinh : Trdn Quéc Thach, $A6, THCS Phudc Hung,
Tuy Phudic; Bén Tre : Lé Hanh Thu, 9, THCS Huong
My, Mo Cay; Phii Yén: Pham Quang Thinh, 8H,
THCS Hing Vuong, Tuy Hod; Pak Lac: Truong
Thanh Céng, 8A, THCS Nguyén Khuyén, Ea Kar;
Nguyén Van Thdo, 7AS, THCS TTr. Phudc An,
Krong Pac; Quang Ngai: Nguyén Thi Thdo, THCS
Nguyén Trdi, Mo Dic; Binh Thuan: Nguyén Anh T,
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9A, THCS Tan An, Lagi; Cén Tho: Lé Dai Thanh,
9A4, THCS Trd Néc, TP Cidn Tho; Nghé An: Duong
Hodng Hung, 9B, THCS Ly Nhit Quang, P6 Luong;
Vinh Phiic: Nguyvén Vdn Ta, 9A, THCS Tan Lap,
Lép Thach.

NGUYEN ANH DUNG

% Bai T6/358. Cho tam gidc ABC vuong ¢ A.
Vé diwong tron tam B, bdan kinh BA. Trén
ducng thang BC ldy cdc diém E va F sao cho
B la trung diem cua EF. Vé duong kinh AD.
Cdc ducng thang DE va DF cdt dwong tron
(B) ldn nita theo thit 1y tai cdc diém M va N.
Chitng minh rdng ba diém C, M, N thdng héng.

Loi gidi. Goi
K 1a giao
diém cla
dudng thang
CD va dudng
tron tim B
bin kinh BA.
Xét truong
hop E, F ndm
trong dudng
tron. Ta ¢6

CMD = 180° = MCD — MDC hay
sdCMD = 180° - %sd(ﬁ—ﬁ) = %sdﬁ

- 180°— L sdDN .
2
M3 sdDMN = % sdDN .

Neén sdCMD +% sdDMN = 180",

Viy C, M, N thang hang. Truding hop E, Fnam
ngoai dudng tron chimg minh twong tu. O

< Nhan xét. 1) Mot s6 ban dé ra bai todn t6ng quat
hon, d6 la cdc ban Trdn Xudn Quang, 9B, THCS Trin
Mai Ninh, Thanh Hoéa; Pham Anh Tudn, 8A16,
THCS Nga Si Lién, TP. H6 Chi Minh.

2) Cic ban cdé 161 gidi t6t:

Nam Binh: Pham Hong Phong, 9A1, THCS Nghia
Hung; Bac Giang: Hoang Trung Diing, 6A, THCS
Phic Hoa, Tan Yén; Phi Tho: Nguyén Ngoc Trung,
9A1, THCS Lam Thao; Thanh Hoéa: Lé Anh Cing,
9C, THCS Le Hiru Lap, Hau Lac va hai ban néu trén.

VU KIM THUY

% Bai T7/358. Cho tam gidc déu ABC ngi tiép
ditong tron tam O. Vé dwdmg tron (O)) Lép xiic
vai canh BC vd voi cung nho BC ; dwong tron
(0,) tiép xiic véi canh CA va vdi cung nho
CA: didmg tron (0,) tiép xiic vai canh AB va
vdi cung nho AB. Chitng minh rdng AO, =
BO, = CO, khi va chi khi ban kinh cdc dwing
tron (0,), (0,), (05) bang nhau.

(Ki hiéu (X) la duong tron tam X).

Lot gidi. Gia i

sit (0,) tiép
xtic vdi cung
nhd BC tai
D, tiép xiic
vai BC tai E.
Ta co (&% O[,
D thang hang
va EO,//AO.
Cédc tam gilic
OAD va O ED
cén, ta cé
AOD=EOD = ODA=ODE = A, E, D
thang hang. Goi H la trung diém cla DE, ta cé
O\H 1 AD, do dé

AOf = AH? + HO} = AH? - HE? + HE* + HO}
= (AH + HE)(AH — HE) + EO}

= AEAD + R} (R, 1a ban kinh dudng tron (0))).

Ta lai c6 ADB=ACB = ABC = 60° = AABD

s hAED = 2L A5 Ap AR - AR = 2
AD AR
(a la canh tam gidc déu ABC).
Do d6 AO} =a® + R} (1)
Tuong tu, dit bdn kinh dutng tron (0,), (0,)
1a Ry, Ry, tacé BO? =a? + R? (2)
CO? =a* +R? (3)

Tir (1), (2), (3) tacéd AC, = BO, = CO;

< Nhan xét. 1) Bai toin ndy cé nhiéu cich gidi.
Ngoii cdc cich gidi ma cdc ban gui dén, ¢6 thé ching
minh két qud bdng cdch xét cdc phép déi xing qua
cic truc ddi xdng cia tam gidc déu ABC.

TOAN HOC
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2) Céc ban sau day c6 loi gidi tot:

Phii Tho: Nguvén Ngoc Trung, 9A1, Ta e Thanh,
9A3, THCS Lam Thao; Vinh Phic: Mac Thi Thu
Hué, TA, THCS Déng Qué, Lap Thach; Ha Tay:
Nguyén Dinh Twong, 9A, THCS Phi Lam, TP. Ha
Pong; Thai Binh: Ha Thanh Trung, 9D, THCS TTr.
Pong Hung, Pong Hung; Thanh Héa: Lé Nhdr
Minh, 9E, THCS Chu Van An, Nga Son, Lé Trong
Cuong, 9B, THCS Nguyén Chich, Pong Son; Nghé
An: Trdn Viét Thankh, 9A2, THCS Tra Lan, Con
Cuong, Hoang Thi Thu Hién, 9E, THCS Lé Mao, TP.
Vinh; TP, H6 Chi Minh: Pham Anh Tudn, 8A16,
THCS Ngé Si Lién, Tan Binh.

NGUYEN XUAN BINH
% Bai T8/358. Cho day sé (a,) (n =0, 1,
2, ...) dugc xdc dinh bdi: a, = 29, a, = 105,
a, = 381 vd a,a= 3da.2+2a.+a, vol mol
n=0,1, 2,.. Chitng minh rdng véi méi sé

nguyén duong m luén ton tai s6 tw nhién n sao

cho cde 56 a,, au-l.a,2-2déu chia hét

cho 56 n.

Loi gidgi. (Theo ban Vuwong Quéc Vii, 11T,
THPT chuyén An Giang).

Xét diy s6 a, (n € Z) xac dinh bdi a, = 29,
a, = 105, a, = 381, ap3 =382 +2a, +a,(1)

Tir cong thitc truy héi (1) ta tim duge a_, = 8;
ar=2;a.=1.a,=0

Giastr @, =r,(modm) 0 d6 0 <r, <m.

Xét cdc bo ba (1, Fests Tus2) ((nEZ).

Vi s& cdc bo ba la vo han ma tap gid tri cla
cdc bo ba nay 1a hiru han (khong vuot qua m’)
nénténtaip,gmap < g € Z sao cho

(rp'! rp+]'rﬂ+2) = (rq'rqﬂn rq+2)

s =1r a, =a, (modm)
thc la rpn =l & dpn =ag4 (mod m)
Fpe2 = Fge2 Apsz Edys2 (mOd m)

Tir cong thitc truy héi (1) va hé déng du trén ta
dé dang suy ra a,.; =ap(modm) Vk € Z

< a = ay-pex(modm) Yk € Z

< ap = a(modm), t=qg-pe N

Tirdé a; =a.. i (modm) Vke Z,Vee N".

99 55 362 (8-2007)

& e 3
“Tusifre

dy—s =d4 =0 (mod m)
Néiriéng <{ay.is=a;=1 (modm)

ay-y =@a-; =2 (mod m)

Cho [ di 16n ta ¢é It — 4 € N. Do dé ton tai
n=Ilt—4c N dé€a,=0(mod m), au =1
(mod m) va a,.» =2(modm). D6 1a diéu phai
chiing minh. O

<Nhan xét. Tat ca cic ban (trir 1 ban) giri 101 gidi
déu giai ding. Cdc ban sau cd 1o gidi t6t:

Da Ning: Nguyén Nhw Pic Trung, 11A, THPT
chuyén Lé Quf Pon; Thanh Héa: Trdn Xudn Quang,
9B, THCS Trin Mai Ninh; Pak Lak: Poean Nhdt

Minh, 11A4, THPT Ngo Gia Tu, Nguyén Trong Nghia,
Trdn Anh Quang, 11T, THPT chuyén Nguyén Du.

DANG HUNG THANG

% Bai T9/358. Cho ham 56 fix) lién tuc trén
[0 1] va théa mdn cdc diéu kién sau:

1) f0) =

i) 1) = 1;
(2 eey

iii) 6 2 |= 57(x) + f(y) véi moi x, y thuge
LS = 7

0;1]maxzy.
Hay tinh j'fi“:
y L23J'

Lai gidi. (Theo da s@ cdc ban). Ta co

o5l

=5f[f5] f(0)= f[ J (1
(55025

Bl o

a6 ]=6f[3( 2 ;ﬂ

2 s,fm+f(5}=s+f[ﬁj 3)

Tir (1), (2) va (3) ta thu duge

6 8 8
il
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8 125

ha — |=—.
Yk ( 23] 191

<Nh{m xét. Day 1a mot bai todn tinh todn don gian,

khong cidn dén gia thiét lién tuc d&i vai ham sé flx).

Nhiéu ban da cho cdch gidi trong tu v&i bai todn md
rdng sau day:

"Cho m, n la s¢ nguyén dwong, @ = (0, 1) va cho ham
56 fix) xdc dinh trén [0, 1] va thda mdn cdc diéu kién
mx +n

i =0,fil)=1, f( ) =af(x)+(1-a)f(y)
m+n

véi x z v, x, y € [0, 1]. Chitng minh rdng

m3 o’
f[(m+n)3 —nmz] l-g? +g?’

2) Céc ban sau day co 1&i gidi tdt:

Pha Tho: Lé Dic Anh, 12A1, THPT Phong Chau,
Nguyén Ngoc Trung, 941, THPT Lim Thao; Vinh
Phitc: Nguvén Quang Truiéng, Khéng Hodang Thao,
Nguyén Tudn Duy, Nguyén Hodng Hdi, Nguyén Tién
Diing, 10A1, THPT chuyén Vinh Phiic; Ha Noi- Trdn
Vin Bao, 10A2T, THPT chuyén DPHKHTN Ha Noi;
Ha Tay: Nguyén Thé Anh, 9C, THCS Ngé Si Lién;
Ha Nam: Trdn Quang Chién, 10A1, THPT chuyén
Hé Nam; Hai Duong: Vi Thanh Ti, 10A1, THPT Ké
Sat, Twdng Thé Nghia, 11T1, THPT chuyén Nguyén
Trai; Nam Pinh: Trdn Thi Héng Vdn, 10A1, THPT
chuyén Lé Héng Phong, TP. Nam Dinh; Hai Phong:
Nguyén Quée Hung, 10A1, THPT chuyén Trin Phd,
TP. Hai Phong; Thanh Héa: Lé Ngoc Dat, 10AS5,
THPT Lwong Dac Bang, Hoing Hoa; Nghé An: Lé
Trung Son, 11T, THPT Nghia Dan; Pa Nang: Pham
Trong Khoi, 10A2, THPT chuyén Lé Quy Don; Binh
Pinh: Déng Tdn Phdt, 10A1, THPT Phi Cit 3; Pak
Lak: Nguyén Dinh Quéc Bdo, 11CT, THPT chuyén,
Truong Cong Thanh, 10T1, THPT Ngo Gia Tu; Cdn
Tho: Lé Dai Hanh, 9A4, THCS Tri Néc.

NGUYEN VAN MAU

% Bai T10/358. Cho a, b, ¢ la cdc sé thuc
khong dm cé téng bang 1. Chitng minh rang

JJ-&-{.’J—C}E ++/b+(c—a)? ++Je+(a-b) 2 NE)

Lai gidi. Do cdc s6 a, b, ¢ ¢6 vai trd nhu nhau
nén khong mat tinh tong quat, ta gia sta = b

zc.L&cdéazé.

Cha y: vdi cic s6 thuc khong am x, y, u, v BDT
Vx+ul +Jy+v2 2 \2x+ y)+@+v) (1)

o (J.r+u2 +\,f3,,:+v2 )22 2x+y)+(u+v)?

< 2J(x+u2)(y+v?) 2 x+y+2uv

< Hx+ut)y+v?) = (x+y+2uv)?
< dxy +4(xv? + yu? ) + dut?
> (x+ ¥): +4duv(x + y)+ duv?

< Hu—viyu—xv) = (x -y

Véix=a,y=bu=b-c,v=a-ctacd
Hu—=v)(yu—xv)=4(b—a)bb-c)—ala—c))
= 4a-bYa+b-c)=(a-b)*. BDT nay
ding vi 4(a+b-c) 24a 2 4.% > 1, nghia la
BDT (1) dugc chiing minh.
Ap dung BDT (1), ta thdy
\1".-:I+(:!J'—c:}2 +\fb+(a—c}2
> J2a+b)+(a+b-2e)?
= 2(1-c)+(1-3c)?
V21 =)+ (1 -+36)1 +V3c)y
J21-0)+ =B = J3+c-243¢
=3-+e.

Do do
Ja+(b—c)? +b+(c—a)? ++c+(a-b)

= \fa‘+(li:-—-f:)2 +v"b+(c—a)3 i

IV

Ding thifc xdy ra khi va chi khi a = b va
c:l.tﬂclha=b=c=l+ﬂ
3 3

<Nhan xét. Day 1a bii todn bdt ding thic hay, ¢6
nhiéu dinh gid méi. C6 nhiéu ban g 181 gidi tdi tha
soan, hdu hét déu gidi ding va co ban giong loi gidi
trén, trong dé cd cic ban hoc sinh THCS sau:

Phi Tho: Nguyén Ngoc Trung, 9A1, THCS Lam
Thao; Ha Tay: Vi Mink Théng, 9B, THCS Bé Cong,
Chuong Mi; Ha Nam: Trdn Thé” Khdi, 9B, THCS
Trdn Phi, Phi Ly; Thanh Héa: Trdn Xudn Quang,
9B, THCS Trin Mai Ninh, TP. Thanh Héa; Quang
Binh: Vg Thanh Vdn, 7B, THCS Quich Xuan Ky, Ba
Trach; Phi Yén: Pham Quang Thinh, 8H, THCS
Hiing Vuang, TP. Tuy Hoa.

NGUYEN MINH BUC
% Bai T11/358. Goi H va I theo thir tw la truc

tdm va tdm dudng tron ndi tiép mot tam gidc
nhon ABC. Cdc dudng thang AH, BH, CH theo
thir tw cat dudng tron ngoai tiép cdc tam gidc

TOAN HOC
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HBC, HCA, HAB ldn nita tai A,, B,, C,. Cdc
duomg thang Al, BI, CI theo thit ty cat lai
dieng tron ngoai tiép cdc tam gidc IBC, ICA,
IAB ldn nita tai A,, B,, C,. Chitng minh rang

HA,.HB, HC, + 64R*> 9IA,.IB, IC,

Loi gidi. Xét
tk  gidc no1
tiép HBAC, ta
thay CBA =

=CHA =CBA,
nén tam gidc
ABA, cén tal
B, suy ra BA,
= BA. Tuong
tr ta ciing co
CA =CA, bat
BC=a,AC=b,
AB=c.

Ap dung dinh
li Ptolemy cho
tr gidc ndi ti€p
BHCA,, tacé HA,.BC = HB.CA, + HC.BA,.

Tir d6 , theo BDT Cauchy ta c6
AC AB [ be ]

HA, = HB.—+ HC.— = 2. |HB.HC.
BC BC

at

Tuong tu HB, = 2. HGHA.[%];

HG > 2. HA.HB.{-"‘@].
=

Suy ra HA.HB .HC, 28HA.HB.HC .

Ta sé chitng minh bét dang thic sau
8HA.HB.HC + 64R’* = 9/A,.IB,.IC, (*)
Nhdn xét. Néu goi R,, Ry, Ry, R la cdc bdn kinh

dudng tron ngoai tiép tam gidc HBC, HCA,
HAB va ABC theo thit i, thi R, =R, =R, =R.

Tir nhdn xét trén ta c6 HB = 2R.sin HCB =
2R.cosB. Tuong tu vé1 HC, HA, suy ra
HA.HB.HC = 8R’.cosA cosB cosC (1

ek 1t gibe-nn ticp [BAL o6 Bieli= Ay
idsn

. din dén 1BA; = B + B> = 90°, nghia

- TOAN HOC
24 55362(8-2007) * cTugitre

1a /A, 1a dudng kinh cta dudng tron ngoai tiép
tam gidc /BC. Vay

A
=[A;.cos—.
)

=

e = o
BC = IA,.sin BIC = IA,.sin o

Lai vi BC = 2R.sinA, nén [A; =4R sin%.

Tuong tu v6i [B,, IC, ta di dén
TS I 1O = A B s S s @)
2 2 2
Tir (1) va (2) ta thay BDT (*) twong duong vdi

; S
I+cosA.cosB.chCEQSingsmgsmE (3)

Ap dung BDT Cauchy cho ba s6 duong, ta dugc

(sin A + sin B +sin C)(sin? A +sin® B +sin? C)
> 9gin A.sin B.sinC (4)

Dé ¥ dén cdc hé thiic lugng gidc quen thudc

&
5inA+sinB+sinC=4005£cos—B—cos—;
2 2 2

sin? A+sin? B+sin2C=2+2cosA.cos B.cosC.

Tir (4) ta thay BDT (3) dugc ching minh, do
dé6 BDT (*) duoc chitng minh. Déng thic xay
ra khi va chi khi tam gidc ABC déu. O

<Nh:ﬁm xét. Cdc ban sau c6 1i1 giai tot:

Ha Noi: Nguyén Dirc Bang, 12A1, THPT Nguyén T4t
Thanh, Q. Céu Gidy; Hai Phong: Ly Tran Dic Anh,
Trién Hedang Bé, 11 Todn, THPT NK Trin Phi; Vinh
Phic: Nguyén Huy Hoang, Pham Vin Thanh, Khong
Hodng Thao, 10A1, THPT chuyén Vinh Phic; Hai
Duong: Trdn Van Hanh, 10A5, THPT Ninh Giang,
Vii Thanh Tu, 10A1, THPT Ké Sat, Binh Giang,
Twimg Thé Nghia, 11T, THPT chuyén Nguyén Trii,
TP. Hai Duong: Nam BPinh: Nguyén Qusc Dai,
11CT, THPT chuyén Lé Héng Phong; Thai Binh:
Luong Thu Huwong, 9C, THCS TTr. Quynh Céi,
Quynh Phy; Nghé An: Thdn Trong Biic, 10A1, THPT
chuyén Phan Boi Chau, TP. Vinh, Nguyén Biic Cdng,
10A1, THPT Pé Luong I, D6 Luong; Ha Tinh: V&
Td Son, 12A1, THPT Trin Phi, Dic The; Pa Nang:
Nguyén Nhu Dic Trung, 11Al, Nguyén Nhw Quoc
Trung, 11A2, THPT chuyén Lé Quy Bon, TP. D
Ning; Dak Lak: Lé Duy Tung, 10CT, THPT chuyén
Nguyén Du; Binh Binh: Bai Hiu Nhdn, 10T, Duong
Tii, 11T, THPT chuyén Lé Quy Ban, V& Xudn Thanh,
12A6, THPT s6 2 Tuy Phudc; Péng Nai: Nguyén
Ngoc Hoa Quynh, 10 Todn, THPT chuyén Lirong The
Vinh, TP. Bién Hoa.

HO QUANG VINH
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Y Bai T12/358. Goi G la trong tdm cua tf
dién ABCD. Ldy cdc diém A,, B,, C,, D, theo
thit tie nam trong cdc doan GA, GB, GC, GD.
Goi A,, By, C, , D, theo thit te la cdc giao diém
ciia GA véi mdt phdng (BC,Dy), ciia GB vdi
mdt phang (C,D,A,), ciia GC véi mdt phdng
(D,A,B,), ciia GD véi mdt phdng (A,B,C,).
Chitng minh rang

fGA GB GC GD)

_3| TS + ; +
\G4& GB GC GD)
GA GB GC GD

= + + + (")
GA: GB, GC» GD,
Loi gidi.
(Dua theo
Duong Tii,
11T, THPT
_chuyén Leé
Quy Pon,
Binh Binh).
Trudc hét, ta
thiét lap hé
thitc:
GA GB GC GD :
= § + (i)

G, Al 6 0D,
Goi {A;} = GA n (BCD) thi A, 14 trong tdm
clia mit BCD, do dé

5(A;BC) =s(A;CD) =5(A;: DB)
Suy ra v(GA3BC) = v(GA;CD) = v(GA; DB)
%v{cscm (1)
(v(XYZT) 12 ki hiéu thé tich ti dien XYZT).

S v(GBCiDy) e GB,.GC,.GD,
W(GBCD) GB.GC.GD

(2)

U(GB‘[C| Az) 5 GA; GBj .G‘C]
WGBCA;) GAs GB.GC

Mat khéc

Do dé, déi chi€u véi (1) ta duge
WGBICiA)  GA, GB\.GC,
wGBCD) GA GBGC'

(3)

Chiing minh tuong tu ta dugc

V(GGiDAy) _ GA; GCL.GD,

; 4
v(GRCD) GA GCGD 4
v(GDlﬁlx"lz):Gﬂz Gy .GB, )
WGBCD) GA GD.GB

Pén day cong (3), (4) va (5) theo vé& r6i d6i
chiéu vdi (2), ta duoc

GB,.GC,.GD
GB.GC.GD
_G4 {GC[ GDy  GD\.GB; _GB.GC ]
GA '\ GC.GD GD.GB GB.GC

Sau d6 rit gon ta thu dugc hé thitc (i) cin tim.

Tiép tuc chimg minh tuong tu bing hodn vi vong
quanh cac bo chit {A, B, C, D}, A, B:.,C.,D, ta
dugce 3 hé thirc nita:

GB GC GD GA
= + +

= (i1)
GB, 68, &b Gk
GC GD GA GB i
= + + (1i1)
GC, GDy GB GB
GD GA GB GC :
= (iv)

= + +
Gy o Bh

Cudi ciing, cong theo vé bon dang thic (i), (i),
(iif), va (iv) ta thu duoc hé thic (*), dpem. OJ

Loi gidi 2.
(Theo Ngé
Thi My Lién,
THPT Lé
Quy Dén,
Binh Pinh)

Xét ti dién
GBCD, goi
G, la trong
tim cba noé
Co hai trudng
hop phai xét

» Trucmg hop 1: A, # G,. Goi () Ia mat phang
di qua G, va (@) // mp(BC\Dy); (@) lan lugt
cit GB, GC, GD theo thit ty & B,, C,, D;. Khi
GB _ GG _GDy _ GA 1
GB; GCy; GDy GG

doé ta cd

TOAN HOC '
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Mat khédc, vi G, la trong tam t& dién GBCD

—_— | —

nén GG+GB+GC+GiD = 0

T dé GG = (GB L OC+GD) 2)

Vi cic diém B;, C,, D; theo thi ty nam trong
cac doan GB, GC, GD nén ta dugc

e e e
GG, = St GB; + g GC; + GD;)
GB, GCs GD,
Lai vi bon diém GJ, B,, C,, D; déng phang nén
ta co hé Lhm: b o + GC 15 ]:l, hay
GB; GG GD3
I {do@_= )
GGy
GB GC GD GA
GB; GC; GD;. - GGy
GB GBI GC GG i GD GD,
GB, GB, GG GG GD GDs
GA; GG

Déi chi€u (3) va (1) ta thu duge hé thirc (i)
nhu Loi giai 1 da chi ra & trén:
GA GB GC GD

i
GA; ~ GB; GC‘. GD1 o

o Truéng hop 2: A, = G;; khi dé mp(a) =
mp (B,C,Dy) . Bang cdch ching minh tuong ty
nhu & trudng hop 1 ta ciing thu dugc (1).

Cuéi ciing, bang cdch hodn vi vong quanh ta
thu dugc cdc hé thic (i), (iii), (iv) nhu Lo
giai 1 réi san d6 thu duge hé thire (*) 1a dpem.

4th_ln xét. 1) N6i chung c6 hai phuong phédp co
ban duge sir dung dé gidi bii todn trén diy. D6 la
phuong phap thé tich va phuong phip vécto duge thé
hién Idn lugt boi cdc 101 giai 1 va 2 nhu dd néu lén &
trén. Moi 1o giai déu cé vu diém ndi bat va sic théi.
rieng biét nhung fuu chung 13 van dung nhitng kién
thic co ban nhu céng thitc vé i 56 thé tich cia hai
hinh chép tam gidc (cé chung nhau mot géc tam
dién) va diéu kién dé bén diém déng phdng (lién quan
dén vecto) dé thigt 14p hé thac (i) réi tir 46 ma thiét
lap hé thic (*) néu trong bai todn.

2) Ngoai hai ban dd dugc néu loi giai trén day, céce
ban sau day cé 1&i gidi diing va gon gang hon cé:

9@ S5 362 (8-2007) -f-: Gruﬁ-itsé:

Pha Tho: Nguyén Ngoc Trung, 9A1, THCS Lam
Thao; Hung Yén: Hodng Hiic Tdm, 12 Todn, THFT
chuyén Hung Yén; Hai Phong: Trdn Hoang B4, 11
Todan, THPT NK Tridn Pha; Thanh Héa: Lé Duy
Todn, 11A11, THPT Luong Pic Bing, Hodng Hoa;
Pa Nang: Nguyén Nhuw Diic Trung, 11Al1, THPT
chuyén Lé Quy Pon; Binh Pinh: Bii Hitw Nhdn, 10
Todn, THPT chuyén Lé Qu§ Bon; Ba Ria — Viing
Tau: Duong Vdn An, 11A1, THPT Chéiu Thanh, TX.
Bi Ria.
NGUYEN DANG PHAT

% Bai L1/358. Co mét mach dién nhu hinh vé.
Nguon dién 10V, hai ty 1,0uF va 4,0uF ;

dién trg 50Q va ba dién trdg 25Q). Bén ngat
dién, liic dau tat ca déu ma.

50Q
J_mu 1.0uF _[+10V

\IA

maot

250

TK'__ jﬁl ‘]F\

a) Hay tinh dién tich cia méi tu sau mot thoi
gian dai trong méi trudng hop sau:

i) Khi K, K,, K, déng; Ky md .
ii} K.I{”- K”‘ K|, K}. K_q fj(;fig.
iii) Khi Kyva Ky mo ; K, va K, déng.

b) Khi K, va K; mg; K, va K, déng. Sau mot
thei gian dai, ta cho vao trong tu 1,0 uF mér
tam dién moi cé hang s6 dién méi la 3,0 lap
day khéng gian gitta hai ban cuc. Tinh cong
toan phdn dwgc thuc hién khi dwa rat cham
tdm dién méi vae trong tu (tic la céng dwge
thiee hién bdi ra va boi ngudn),

Loi gidi. a) (Theo ban Trdn Vdn Giai, A3,
K34, THPT chuyén Phan Boi Chau, Nghé An).

a) i) Khi K, K,, K, déng; K, md. Sau mot thai
gian dai, khong cé dong dién chay trong
mach, hiéu dién th€ gifta hai ban clia mbi tu
béng sudt dién dong ciia ngudn.

Dién tich trén cédc tu 1,0 pF va 4,0 pF lan
lugt la:
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@=C.E=10"10= 10" (C) = 10 (u0)
g2 = Co.E =4.107°10 = 4.107° (C) = 40 (uC)
it) Khi K, K, K,, K, déng.

Sau mot thoi gian dai, dién tich trén cic tu di
on dinh, cudng dé dong dién trong mach la:

[= E = 10
Ri+Ry+Ry 50+25+25

=0,1(A)

Hiéu dién th€ giira hai ban cdc tu 1,0 uF va
4,0 pF lan luot 1a:

U, =R} =500,1=5(V)
U,=RJ=250,1=2,5 (V)

bién tich twong tng trén cic tu:
gi=Cil=10°5= 5105 E) = 5 (U
=0l =4 10725 =107 (C) = 10 (u0)
iit) Khi K, K; md&; K|, K, déng

Cdc tu khong tich dién: ¢, = g, = 0.

b) Khi K,, K; m&; K, K, déng, sau mét théi gian
dai hiéu dién thé trén tu 1,0 uF béng suit dién
dong ctia ngudn, tu 4,0 pF khong tich dién.

Nang luong coa tu 1,0 pF la:

GE? _10-.10°
=

Sau khi cho tdm dién mo1 vao tu dién, dién dung

clatu tang l1én £= 3 ldn; C', = &C, = 3.107° (F).

W, = =5.10- (J).

Nang luong cta tu lic nay:
ChWEY 3.10°0102
W, = ‘2 =

Cong todn phén dugc thuc hién dé dua tdm
dién moi vao trong tu bang do bién thién ning
lugng cia tu dién:

A=AW =W, —W,=15.10" - 5.10% = 10*(J). O

=15.10+ (1)

“(Nh:_in xét. Ngoai ban Trdn Vdn Giai, cdc ban sau
c6 1o gidi tot:

Vinh Phic: Ta Huc Manh, 11A3, THPT chuyén;
Bic Ninh: Bai Van Hdi, 11A1, THPT Qué Va s6 1;
Ha Tay: Nguyén Ngoc Pdng, 11A1, THPT Phu
Xuyén A. Hung Yén: Pham Duc Linh, 11 Ly, THPT
chuyén Hung Yén; Thanh Hoa: Lé Bd Son, 11F, THPT
chuyén Lam Son; Quang Nam: Nguyén Bd Hujnh
Quang, 11/1, THPT Nguyén Duy Hiéu, Dién Ban.

NGUYEN XUAN QUANG

*Bai L2/358. Nguoi ta quay mét xilanh
thanh mong bdn kinh R cho dén vén téc goc w,
roi ddt vao giita hai mdt phang nghiéng o= 45°
so vai phuong ngang (hinh 1). Hé 56 ma sat
gifta mat phdng nghiéng va xi lanh la . Xdc
dinh s6 vong quay cua xilanh cho dén khi ditng
lai. Coi truc cua xi lanh ditng vén khi bi ham.

Hinh I

Loi gidgi. Céc luc tdc dung lén xilanh duoc
biéu dién nhur hinh 2.

Hinh 2
Dé truc ciia xilanh dimg yén thi
P+Ny +Ny+ Fopgy + Fra =0 (1)
Chiéu (1) lén truc Ox:
—Psina+ N; + F, =0 (2)
Chiéu (1) lén truc Oy:
—Pcosa+ N —F,;=0 (3)
Mt khic F,y = uN, (4)
Fnsz = N, (5)

Tir cdc phuong trinh (2), (3), (4), (5) va thay
a =457 ta tim dugc:
mg(l+
g, < Hme(l+n) ©
\E(I + pu? )

(Xem tiép trang 9)

TOAN HOC
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UNG DUNG... (Tiép trang 2)

Dé thiy 2Sum < 2Suw, (v6iM, la diém
chinh giita ciia nita duong tron da cho) (h. 6).

a~l-a* <OM.AB = -L.l =l<::> cz?(l—azjg—]
2 2 4
hayﬁ >44° Pang thitc xay ra khi va chi khi

M=M, ©d=

b | —

>4p?:

2_

Hoan toan tuong tu ta ciing co :

=4c? dodo M = 13+ : + l
l-¢? 1—g? 1-b2 1-¢2

>4(a*+ b+ ) = 4.% = 6.

Vay M dat gid tri nho nhit bang 6 khi a® = b’

Pé két thiic bai viét chiing t6i xin moi cdc ban
lam quen vdi phwong phép di trinh bay o trén
qua céc bai tap sau:

Bai 1. Cho a > b > ¢ > 0. Chitng minh rang

Ja=Jb e da=b

Bai 2. Choa > c; b > ¢ > 0. Chitng minh ring

V'rc(a -c) +J(c(b—~c) -::v';f; 1

Bai 3. Cho x, y, z, t la cdc 50 thuc duong thude
khoang (0 ; 1). Ching minh rang
x(l-P+yl-2D+z(1-D+Hl-x)<2.

Bai 4. Chimg minh ring véi moi sé thuc
duong a, b, ¢, d ta ludn cé

Ja? +c2)(b? +c?) +(a? +d2)(b? +d?)
= (a+ b)c+d.

Bai 5. Ching minh ring véi moi s6 thuc duong
a, b, c ta ludn co

Va2 + b2 —Ja® + 2| <lb-cl.

Bai 6. Cho a, b, ¢ 1a cic s6 duong thudc khoang

{G;l)vﬁa+b+c=§§.&fmgminhrﬁng
1 1 1

M= 02
a(l—a2)+b(l—b2)+£‘{l—€2}} 2

98 55362 [B—ZOO?JT &: crué]g’ strc:f‘

PROBLEMS... (Tiép trang 17)

T6/362. O is a point chosen arbitrarily inside
a triangle ABC. AO, BO and CO meet BC, C4
and AB at M, N and P respectively. Prove that

OAAP ){ OB.BM j ( OCCN W

OP oM /\ ON )
does not depend on the position of the point O.

T7/362. Let M be a point inside a circle (O)
with center at O and radius R. Draw two
chords CD and EF through M but not passing
through O. The tangent lines with (O) at C
and D intersects at 4, and the tangent lines at
E and F meets at B. Prove that OM and A5
are orthogonal.

FOR UPPER SECONDARY SCHOOLS

T8/362. Let p > 2007 be a prime number and

n is an integer exceeding 2006p. Prove that
1

C26P _ 2% s a multiple of p, where k = [EJ _
P

the value of ratio (

; . s n
is the largest integer which is not larger than— .
pr

T9/362. Let (u,) be a sequence given by u,

k +u,

and the formula wu,, = , where k > 0,

— Up
where n = 1, 2, ... . Given that u,; = u,, find
the value of k.
T10/362. Suppose a, b, and c are the three
lengths of sides of a triangle. Prove that
a b c 3

- + ==,
Ja? +3bc B2+3ca Net+3ab 2
T11/362. Let P be a arbitrary point in a
quadrilateral A4BCD such that PAB ,PBA,

PBC, PCB, PCD, PDC, PAD, and PDA
are all acute angles. Let M, N, K, L denote the
feet of the altitude from P on 4B, BC, CD and
DA respectively. Find the smallest value of

A BE GH B
the sum — 4+ —+—+—.
PN PE - PL

T12/362. Let ABC.A'B'C’ be a triangular prism.
M and N are two points, chosen on 44" and
AM CN

=——. Prove
A4' CB
that the length of MN is no less than the
distance from A’ to the straight line C'B.

LE MINH HA dich

CB respectively such that
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KI THL... (Tiép bia 3)

Sau diy la bang xép hang thir tw 10 nudc
o tong sb diém cao nhit

|
HCV | HCB

. Tén mde Diém HCP | BK
| 1 | Nga 184 | s |1 |0 ] O
2 ‘, Trung Quéc | 181 | 4 2 0 0
3 | Viét Nam 168 | 3 3 0 0
4 | Han Quéc 168 | 2 {4 [0 | o
5 | Hoa Ky i8] 21) 1 | 0
6 |Ucraina 154 | 3 [ 1 | 2 [ o
7 | Nhit Ban i54 | 24 & | & | 0
8 | Triéu Tién 151 1 & ] 8 I
| 9 | Bungari | 149 | 2 3 1 0
| 10 | Pai Loan Lo AENE £ | @

Pé thi do 34 nuée giri vé gdbm 115 bai. Ban dé
thi da chon loc ra dwge 30 bai. Sau 40 lan biéu
quyét trong cudc hop cac truong doan, cac
trromg doan thé«ng nhat chon dugc 6 bai toan.
Bai thi ndm nay dwgc du ludn dénh gia 14 co
hai bai toan kho.

Konstantin Matveev, ngudi Nga, thi sinh duy
nhét dat diém cao nhét 37 diém. Tai nhirng ki
truée, thudmg c6 4-5 thi sinh duge diém tuyét
dbi 42 diém.

Sdu bai toan nam nay gdm bai s6 1 (giai tich)
cua New Zealand, s6 2 (hinh hoc) cua
Luxembourg, s6 3 (d6 thi) cua Nga, s6 4 (hinh
hoc) cua Cong hoa Czech, bai 5 (sb hoc) cua
Anh va bai 6 (dai s6) cua Ha Lan.

Theo quy dinh truéng doan cua 6 nude cé bai
thi duwge cham diém bai do cho cde hoc sinh
cua ddi chi nha Viét Nam.

Két qua ciia doan hoc sinh Viét Nam

TT |

Hp vi tén fo‘ffz_ Két qui
| 1 | Db Xufn Béch 31 % HCV
3 | Mo Neds Chyeng. | 3 | HCH

3 | LéNgoc Son 28 HCB
| 4 | Pham Thanh Thai 30 HCV
| 5 | Bang Ngoc Thanh 22 HCB
“6 : ‘_Phaml Duy Ting 29 HCV 3

| (0,0,0).

Sau ddy 14 sau bai toan thi:

Bai 1. Cho trudc cic sb thuc a;, as ... , @, V&i
mdii(1<i<n)dit
di=max{a;: 1S j<i}-min{a:i<j<n}

va didt d = max{d; - /< i < n}.

a) Chirng minh ring, v6i cdc sb thyc x; < x, <
S xytiyy,tacd

max {|x;-a:1 <i < n} 2~2~. (*)

b) Hay chi ra rang tén tai cdc sé thuc x) < x;<
. = x, sao cho bat dang thire (*) trd thanh dang

thirc.

Bai 2. Xét nim diém 4, B, C, D v& E sao cho
ABCD 1a m§t hinh binh hanh va BCED 1a mét tr
gidc ndi t1ép Cho X 1a mét dlr&mg thiang di qua
4. Gia su rang 4 cét mién trong cua doan thang
DC tai F va cat dudng thing BC tai G. Ciing gia
sir rang £F = EG = EC. Chirng minh ring A la
phén gidc cla géc DAB.

Bai 3, Trong mét ki thi hoe sinh gidi toan cd
mot sd thi sinh 12 ban b2 ciia nhau. Quan hé ban
bé lubn 14 quan hé hai chwu Goi mét nhom céc
thi sinh 12 7hdm ban bé néu nhur hai ngudi bit ki
trong nhom nay l1a ban bé cua nhau. (Mgt nhom
tuy y it hon hai thi sinh ciing vin dugc coi 14
mdt nhom ban be). Sb lugng cdc thi sinh cia
mdt nhém ban bé dugce goi 1 ¢d cha no.

Cho biét rang, trong ki thi nay, c& cuia mot nhém
ban bé cé nhjéu nguoi nhat la mgt s6 chin.
Chimng minh rang cé thé xép tat ca cac thi sinh
vao hai phbng sao cho ¢& cla nhom ban beé co
nhiéu nguéi nhit trong phong nay cung béng cd
cia nhém ban bé cé nhiéu ngudi nhit trong
phong kia.

Bai 4. Trong tam gidc ABC, dudng phin gidc
cua goc BCA cat lai dudng tron ngoai tiép tam
gidc tai R, cit dm:rng trung tryrc cua BC tai P, va
dHUTlg trung trure ciia AC tai 0. Trung diém ciia
BC 13 K vi trung diém coa AC 1a L. Chimg minh
ring tam gidc RPK vi tam gidc RQL cé dién
tich bang nhau.

Bai 5. Cho trudc a va b 1a hai sb nguyén duong.
Chung minh ring néu sb 4ab-1 la udc sé cua
(4a’-1) thia = b.

Bai 6. Cho # 12 mdt s nguyén dwong, Xét
S={{xyz):x .2 € {0 l,..., n}, x+y+z=0}

nhu la mot tap hop gdm (n+1} -1 d:em trong
khong gian 3- ch1eu Hay xdc dinh s6 nho nhat

co thé cdc mit phing ma hop clia ching chira tit
ci cac diém cia S nhung khong chia diém

TOAN HOC
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Phan chia tam gide:
thanh céc tam gidc
bang nhau

Ta luén phan chia dwugc mét tam giac cho
trrde thanh #” (n 14 sé nguyén dwong), tam gidc
nho béng nhau bing cach chia mdi canh thanh
n doan bing nhau roi ké céc dudng thing qua
cac diém chia ma song song vdi cac canh cla

tam giac do
(véi n = 3 xem
hinh 1).

Nhung néu sé
lrgng tam giac
duge phédn chia
ra khac »° thi

Pavawas

sao? Ta xét
Hinh | truong hop tam
' giac vudng.

Danh cho ban doc

1) Cho tam giac ABC vudng tai 4 v&i AB =3 (cm)
va AC =5 (cm). Hay trinh bay cach phan chia
tam giac ABC thanh 34 tam giac bang nhau.

2) Hay khai quat hoa bai toin trén va cho
1o giai.

S0 556362(8-2007) * CTugitre

Giai dap bai:
Phan
theo duong chéo

(P& ding trong THTT 56 359 thing 5.2007)

Trude hét ta chimg minh Bé dé sau:

Bé dé: Néu v& n dudmg chéo cia mét da gidc
16i ma ching d6i mot cit nhau tai k diém ndm
trong da giac (khéng c6 qua hai duong nao
ddng quy) thi s6 mién da gidc roi nhau duge
phén chia ra bing s, = 1 + n+ k.

Chitng minh: Bang quy nap theo n. Véin = 2,
k=1 thi da giac dugc phin chia thinh 1 +2 + 1
= 4 mién roi nhau, bd dé dang. Gia sir bd dé
ding voi n duong chéo cét nhau tai k diém,
nghia la s, = 1 + n + k. Xét dung chéo thi
n + 1 ma cit n dudmg chéo cii tai h diém. Mdi
doan thing véi hai diu mut la cap giao diém
ké nhau ciia dudng chéo thir n + 1 (ké ca hai
diu mat cia dudng chéo thir » + 1) thi phan
chia da gidc chira doan thang 4y thanh hai da
giac, nhu vy Gng véi h giao diém c6 2(h + 1)
da giac mdi dugce phéan chiaratir 2 + 1 da giac
cil, nghia la sb da gidc dugc ting thém la & + 1.
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Glcu tri tonn hoc_/

o ERRATI RS

Tao didng o
UBIFETO B 00°

(D& dang trén THTT sd 358, thang 4 nam 2007)

S6 loi g1a| giri vé Toa soan rat dong! Trong do
c6 nhiéu ban & bac THCS da tham gia va cho
ket qua ding, ngoai thi du da dé ra. Sau déy la
dip 4n thoa man yéu cau dé bai cua ban
Nguyen Van Thach, 11 Toan, THPT chuyén
Bic Ninh, Béc Ninh.

Ta c6 céac cach tao ding thirc "123456789 =
100" nhu sau:

1) 142+43-4+45+6+78+9 = 100;

2) 1+23-4+56+7+8+9 = 100;
3) 1+2+34-5+67-8+9 =100;
4) 1+23-4+5+6+78-9 =100;

5)  1243-4+5+67+8+9 = 100;
6) 12-3—4+5-6+7+89 = 100;
7)  12+3+4+5-6-7+89 = 100;
8) 123-45-67+89  =100;
9) 123-4-5-6-7+8-9 = 100;
10) 123+45-67+8-9 = 100;
11) 123+4-5+67-89 = 100.

Ngoai ban Thach, cac ban sau cling c¢6 dap an
ding, giri bai vé sém:

Vii Thing, 6A, Nguyen Hiru Trung, 6B, THCS
Yén Phong, Bﬁc Ninh; Phing Manh Linh,
7A4, THCS Trin Pang Ninh, Nam Dinh;
Dodn Ngoc Thily, 11A2, khéi THPT chuyén,
bH Vinh, Nghé An; Nguye"'n Thi Diéu Hoa,
10A2 Todn, khéi THPT chuyén DPHKHTN —
DHQG Ha Ndi.

‘iﬁm@lﬁnaﬁ
WEUVEN T
Ban hay dién chin sb

nguyén duong phén biét a, a|d|k
b? c, d? es,f; k-, m, n vao

QUANG PHUC

bang bén sao cho tich cla ot i’ M
ba s6 theo mdi hang, tich T
ctia ba s6 theo mbi cot déu :
bang 120 va
a@+be=d+ef=k-mn=x.

DAN QUYNH

* Dodd sy =s.+h+l=l+n+k+h+1

=1+t 1k k)
B6 d& ding véi n + 1 nén dugc chimg minh.

1) V& n = 10 duong chéo cua da gidc déu 24
canh, chﬁng han nhu & hinh 2 thi ¢6 7 duong
chéo (xuat phat tir cic dinh 4, 43, A3, As, As,
Ag, A7) 461 médt cit nhau va ching ciing cit
3 dudng chéo con lai (xuét phat tir cac dinh
Ag, Ao, Ays) nén so6 giao c!lem cua ching la
k= C} + 7.3 =42, Tir d6 s da giac duoc phén

chiarald sip=1+n+k=1+10+42 =53 mién.

2) 86 giao diém téi da clia }0 dudmg chéo 1a
C}, =45. Theo Bb dé sé mién da glac duge

phén chia ra cia da gidc 161 24 canh, téi da la
max s;g =1+n+k=1+10+45=56 mién.

Céc ban sau c6 1oi giai tot:

Duong Vin An, 11A1, THPT Chiu Thanh,
TX. Ba Ria, Ba Ria - Viing Tau.
Trdn Van Hanh, 10A5, THPT Ninh Giang,
Hii Dwong.

PHI PHI
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Tup chi TOAN FOC & VDT TS
Mathematics and Youth Magagine

BAN €O VAN KHOA HQOC

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

CHIU TRACH NHIEM XUAT BAN
Chi tich Héi dong Quan tri kiém
Téng Giam doc NXB Gio duc
NGO TRAN Al
Phé Tong Giam doc kiém
Téng bién tap NXB Giao due
NGUYEN QUY THAO

HOI PONG BIEN TAP
Téng bién tap : PGS. TS. PHAN DOAN THOAI  Phé Téng bién tép : TS. PHAM THI BACH NGOC
Thu ki Toa soan : ThS, VU KIM THUY

TS. TRAN DINH CHAU, ThS. NGUYEN ANH DUNG, TS .TRAN NAM DUNG, TS. NGUYEN MINH DUIC,
TS. NGUYEN MINH HA, TS. NGUYEN VIET HAI PGS. TS. LE QUOC HAN, ThS. PHAM VAN HUNG,
PGS. TS. VO THANH KHIET, GS. TSKH. NGUYEN VAN MAU, Ong NGUYEN KHAC MINH,
TS. TRAN HOU NAM, PGS. TS. NGUYEN DANG PHAT, TS. TA DUY PHUGNG, ThS. NGUYEN THE THACH,
PGS. TSKH. DANG HUNG THANG, PGS. TS. VU DUONG THUY, GS. TSKH. NGO VIET TRUNG,
ThS. HO QUANG VINH.

TRONG SO NAY

o Dianh cho Trung hoc Co s& — For Lower
Secondary Schools
Lé Bd Hoang —Ung dung hinh hoc dé giai
mot sd bal toan dai sé.

o Li gidi dé thi vao 16p 10 trudng THPT
chuyén Ha Tinh.

Dé thi vao lép 10 khéi THPT chuyén
trudng PH Vinh nadm hoc 2007-2008.

Chuéin bi thi vao dai hoc — University
Entrance Preparation

Nguyén Vdn Hién — Tinh chit hinh hoe
trong cic bai hoe giai tich.

€ Phuong phip gidi toan — Math Problem
Solving

B6 Thanh Hén - Y nghia hinh hoc cta s&
Ck va ting dung.

€ Caulac bo - Math Club

R R

D dign phia.

Nhin ra thé giéi — Around the World
Vi Hoai Chuong - Cuge thi gidi toén
Edtviss - Kilrschdk ¢ Hungari.

€D Dién dan day hoc todn — Math Teaching

Forum

Vin Nhu Cuong — V& chuong trinh va
sich gido khoa mdén Hinh hoe ldp 11
ning cao.

@ Pé ra ki nay — Problems in This Issue

T1/362, ..., T12/362, L.1/362, L2/362.

@ Giiai bai ki trude — Solutions to Previous

Problems
Giai cac bai ciia so 358.

Toian hoc mudén miu — Multifarious
Mathematics

@ Giadi tri todn hoc — Math Recreation

Bia 3: Ki thi Olympic Todn Qudc t€ 14n thir 48.

) NGUYEN TH| OANH.
inh Dudng. Tel : 0650.858330
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IMO 2007

HANDI - VIETNAM

i thi todn Quédc té lin thir 48 dugc td
chire tai thu dé Ha N§i t 19/7/2006
tai 3];’"”2006 Tham dyi ¢d 103 nudce

ding ki, nhung cudi Cung cO dai dién cua 95
nude va ving lanh thé trén thé gidi cé mat.

Piém ndi bt & ki thi nay 1a s6 lugng thi sinh
va cac nude tham gia 16n nhét tir trude t6i
nay, va quy md té chirc ciia Viét Nam & mirc
cao nhat. Budi 1& khai mac c¢6 Thu tuéng
Nguyén Tan Diing t&i dy. Chu tich nuwéde
Nguyén Minh Triét da téi bé mac va trao giai
cho 18 thi sinh xuat sic nhat. trong d6 cé ban
P& Xuan Bach. Phai néi. ching ta di danh
cho cdc ban bé qudc té nhirng diéu kién an &
va sinh hoat tot nhat cd thé. GS Ha Huy
Khoai cho biét cd truong doan quéc té phai
thét 1én 1a cac thi sinh cia ho chua bao gio
duoc & trong nhitng diéu kién sinh hoat tot
nhu thé. Nam nay lyc lugng cham thi cua
Viét Nam rat hing hau trong d6 ¢6 nhiing
ngudi timg doat giai IMO dang cdng tac tai
nude ngoai vé tham gia ban cham thi va da
chdm chinh xac cdc bai thi viét bang nhiéu
th{r ngoai ngir.

Ki THI OLYMPIC TOAN QUOC TE
LAN THU 48

VU DINH HOA
(Truong dodn Viét Nam,)

Trong s dai biéu cac nude tdi Viét Nam ch|
co 93 quoc gia va vung lanh thé cir doi tuyén
véi tong s6 1a 520 thi sinh, trong d6 39 thi
sinh doat Huy chuong Vang (HCV), 83 thi
sinh doat Huy chuong Bac (HCB), 131 thi
sinh doat Huy chuong Déng (HCD) va 149 thi
sinh Bﬁng khen (BK) (hoan thanh tron ven |
bai thi).
(Xem tiép trang 29)

Ban chdam thi IMO 2007
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TRUONG THPT cHUVEN NGUYEN TRAT TINH HAI DUONG

rugng THPT chuyén
Nguyén Tréi tinh Hai
Duong duoc thanh lap

ngdy 22/12/1984 (o khi
thanh lap dé&n nam 1997
truéng mang tén la truémg Phé
théng Néng khigéu Hai Hung)
i nhigm vy va muc tigu la phat
hién, khoi nguén, béi dudng
hoc sinh giéi phyc vy chién luoc
ddo tao nhan tai cho dia
phuong va cho dét nuéc. Suét
23 nam phén déu va trudng
thanh, trdi qua nhiéu thai ki,
nhiéu khé khan va bigt bao
thir théch, cdc thé hé thdy va
tré dad gép cong xdy dung
truyén théng day 6t hoc t&t.
Nhgng ném gén déy trong su
nghiép dao tao, bdi dudng
hoc sinh gidi, nha truéng ludn  Ha
dugc xép trong t8p 5 cua toan  Vinh Hién cung Ban
quéc véi 2 nam ding thi nhat

todn qudc vé s8 gidi hoc sinh gidi Quéc gia (ndm
2002 doat 72 gidi, ném 2007 doat 59 gidi. Hang
n&m nha truéng déu doat duoc t 1 d&n 5 gidi Nhat
qudc gia, déu c6 hoc sinh gidi quéc 1€ va khu vyc
chéu A - Théi Binh Duong (APMO) trong dé ¢6 3 Huy
chuvong Vang (HCV), 1 Huy chuong Bac (HCB),
2 Huy chuong Déng (HCD), 1 Béng khen (BK) va
4 Huy chvong APMO. D6 la Nguyén Quang Béng
(HCD Todn APMO - 2000), Té6 Minh Hodng (HCD
Todn APMO - 2001), Nguyén Véin Khiém (HCB Héa
-2001), Nghiém Vi&t Nam (HCD Li - 2002), Bt Hou
Tai [BK Héa - 2002), Hodng Trung Tri (HCD Li
APMO - 2003), L& Thanh Tong (HC Héa - 2003), Lé
HGu Tén (KK Li APMO - 2004), Ngé Xuén Hodng
(HCV Héa - 2005), Nguyén Duy Manh [HCV IMO -
2008), Pham Thanh Thai (HCV IMO-2007).

Héing nam 1i 18 hoc sinh thi d& vao cdc trudng
dai hoc dat t 93% dén 95% va déu ¢ hoc sinh dé tho
khoa céc truéng dai hoc danh tiéng frong nude, duge
tuyén di du hoc.

Song song vai vige ddo tao, bdi dudng hoc sinh
giéi, nha truang con quan tam cha trong téi viée gido
dyc toan dién cho hoc sinh. Hoc sinh nha trudng
khéng chi hoc gidi ma cén hat hay, mia gidi, cé kha
nding 18 chie, thyc hién cdc céu lac bd chuyén mén

TRUONG THPTCHUYEN

T

= M HOC 2006

-BT TS. Bang Huynh Mai, Phé chi tich UBND tinh

Duoing Bang Thi

Bich Lién, Giam déc Sé GD-BT Hai Duang TS. Nguyén

giam hiéu nha trudng

cing nhu céc cau lac b thai trang, vén nghg,
TDTT dat chét lvong cao tgo nén nhiing sén choi tri
tué va hoat déng xa hai bé ich va If thi. Trong s&
gido vién cla nha truéng da cé 2 thdy cé bdo vé
thanh céng lugn an Tién sT todn hoc, 35 théy ¢6 cd
trinh dé Thac si.

Véi nhitng thanh tich déng trén trong vé ty hdo
dy, nha trudng da dugc Nha nudc téng thudng Huén
chuong Lao déng hang Ba, lign tyc trong nhiéu ném
lién l& don vi Tign tién Xudt séc. Héi déng gido duc nha
trudng dé cé 6 thdy c6 duge Nha nudc phong tang
danh hiéu Nha gid¢o vu 10, nhiéu nha gido dugc
Béng khen cia Tho tuéng Chinh phi, cia B6 GD&DT.

N&m hoc 2006-2007 dugc sy quan tém cba Tinh
0y, HDND, UBND tinh va S& GD&PT Hdi Duong, nha
truong duge chuyén ra dia diém méi tai phuéng
Thanh Binh, thanh ph& Hai Duong véi khuén vién
4000m’ dat, duge xday dyng va trang bj déy do dap
ng cho viéc gidng. day vé hoc tép cia hoc sinh 11
mén chuyén.

Trén da phat trién, sy nghiép tréng ngudi cia
truong THPT chuyén Nguyén Trdi, Hai Duong dé budc
nhiing buéc fién viing chéc vé& hi vong con gat hai
dugc nhifng mua vang béi thu, xing déng véi truyén
théng hiéu hoc coa tinh Béng.
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