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€ SAD XED BEN TRANE TRf

Cé 8 chiéc dén véi cac mau Do, Vang, Lam,

&S Tim, mbi mau c6 2 chiéc den. D€ dén mimg nam
md&i ban cén sip
xép 8 chiéc dén

vo cdc dinh clia mot khung hinh bdt gidc déu sao cho 2 dén ké

nhau (nghia 1 c6 doan thang néi ching nhu & hinh 1) thi khong

ciing mau. Hai cdch sdp x€p mau d&n coi 1a gidng nhau néu nhu

khi quay cdch sip xép nay di mét boi, clia 45° quanh tam hinh bit

gidc thi duoe céch sip xép kia.

DANH CHO BAN POC

C6 tét ca bao nhiéu cdch sip x&p mau dén khdc nhau ?
Ban hdy mo ta hodc v& cdc cich sip x&p miu dén nhu thé.
Hinh |

Gidi ddp : PO DIEN TICH HINH PA GIAC

Dé chi ¢6 rit it phép do va tinh toén ta chuyén viéc do dién tich hinh da gidc ABCDEFGH vé do
dién tich hinh tam gidc DC'E’ (h.2) nhu sau :

F
D \
¢ - ey o s
B \‘ f/ E = e
J /\( - e '
C-‘ B' A GJ E‘ F

Hinh 2

Ké DK 1 AH. N6i CA. Ké BB'[/CA véi B’ thude dudng thing AH thi S(ABC) = S(AB'C) =
S(KDCBA) = S(KDCB"). N6i DB’. Ké CC'//DB’ véi C’' thuéc dudng thing AH thi S(DCB’) =
S(DC'B’y = S(KDCB") = S(KDC").

Vay S(KDCBA) = S(KKDC") (1)

Lam tuong tu ta c6 S(KDEFGH) = S(KDEFG") = S(KDEF") = S(KDE") (2)

Tir (1) va (2) c6 S(ABCDEFGH) = S(KDCBA) + S(KDEFGH) = S(KDC") + S(KDE") = S(DC'E")

Tinh S(DC'E") = %DKC'E@ % 16,5.96 (m%) = 792 (m?)

Vi Imm trén ban dé bang 1000 mm = Im trén thuc t€ nén dién tich thira dit ABCDEFGH 1rén
thue t& bing khoang 792m?.

Trong s nhiéu ban gii 10 giai chi ¢é 1 ban néu ding phuong phép do nhu trén va dirge nhan ting
phdm : '

Negiuvén Bd Thanh, 9A1, THCS Chu Vin An, Thanh Ha, Hai Duong

PHI PHI
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HAI DINH QUANG HAO, NGUYEN

TRONG SO NAY

Danh cho Trung hoc co s& — For Lower
Secondary Schools

Nguyén Pize Truong - Ung dung clia mét
hé thire vé ti s6 dién tich

Dién dan day hoc todn — Math teaching
Forum

Hoang Cudng - Sd dung phuong phap
xdc dinh mién gia tri cia ham s& dé
giai todn

D& thi tuyén sinh mén Toan khéi D,
DHQG Ha Néi va Hoc vién Ngéin hang
nam 2001

Vii Pinh Hoa - Loi giﬁi bai thi toan
qudc té& 1dn thit 42 nam 2001

Tim hiéu sau thém toan hoc so cip -
Advanced Elementary Mathematics

Trédn Thi Nga - Vai phuong phap giai
phuodng trinh ham

Dé ra ki nay — Problems in this Issue
T1/296, ..., T10/296, L1, L2/296

Téng bién tdp :
NGUYEN CANH TOAN
Phé téng bién tp :
NGO BAT TU
HOANG CHUNG

@

22/
@

Giai bai ki trudce - Solutions to Previous
Problems
Gidi cac bai cta s6 292

Tiéng Anh qua cic bai toan - English
through Math Problems

Ngb Viét Trung — Bai s6 50

Lich sir todan hoc — History of Math
Nguyén Vdan Thiém - Jacob Steiner -
Nha hinh hoc 1én

Céu lac b — Math Club
Sai lam & dau? Where's the Mistakes?

Bia 2 : Tofin hoc mudén mau - Multifarious
Mathematics
Sap x&p dén trang tri

Bia 3 : Giai tri todn hoc — Math Recreation

Bia 4 : Trudgng THCS chuyé&n Hing Vudng,
Pha Tho

Chiu trach nhiém xudt bdn :
Gidm ddc NXB Gido duc :
NGO TRAN Al
Téng bién tap NXB Gido duc :

VU DUONG THUY

Hgi déng bién tdp : :
NGUYEN CANH TOAN, HOANG CHUNG, NGO DAT TU, LE KHAC BAO, NGUYEN HUY DOAN, NGUYEN VI

XUAN HUY, PHAN HUY KHAL VO THANH KHIET, LE HAI KHOIL NGUY

VAN MAU, HOANG LE MINH, NGUYEN KHAC MINH, TRAN VAN NHUNG, NGUYEN DANG PHAT, PHAN THANH
QUANG, TA HONG QUANG, DANG HUNG THANG, VU DUONG THUY, TRAN THANH TRAI, LE BA KHANH
TRINH, NGO VIET TRUNG

Trudng ban bién rdp : NGUYEN VIET HAL Bién rdp : VO KIM THUY.

Tri sut : VO ANH THU. Trink bay : NGUYEN TH] OANH.

Dai dién phia Nam : TRAN CHi HIEU, 231 Nguyén Vin Cir, TP, H6 Chi Minh. BT : 08.8323044.
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TRUHG I-II_)G Gll' S(I

Trong bai viét ndy, ching ta s& dé cip dén
mot ing dung cia mét hé thic hinh hoc xuft
phét tir cong thic tinh dién tich S(ABC) =

%AB,AC.sin A va dugc phat biéu nhu sau :

Néu mot dudng thing cat hai canh AB, AC
cua tam gidc ABC tai B’, C' thi :
S(AB'C') _AB'.AC' &3
S(ABC)  AB.AC

Viéc chitng minh hé thite (1) khd dé dang va
xin nhudng cho ban doc. Duéi day thong qua
mot s bai todn, chung t6i muén chi ra réng sir
dung he thitc (1) c6 thé gidi duoc mot s6 bai
todn hinh hoc khd ngﬁn gon.

Bai 1. Cho tam gidc ABC cdé AM la trung
tuyén. Mot dudng thdng d cdt canh AB, AC va
AM ldn lugt tai E, F va I. Chitng minh rdng

AB  AC _,AM
AE  AF T Al

Loi giai. (hinh 1)

Do S(ABC) =
= 25(ABM)
= 25(ACM) nén si
dung hé thirc (1) ¢6 =
2AE.AF _

ABAC ~
_ 2S(AEF)
~ S(ABC)

_ 2S(AET) + 25(AIF)
~ 2S(ABM) 2S(ACM)
AlLAC 5 AlLLAB
AM AF AM.AE

Bai 2. Cho gée xOy nhon va diém M ndm
trong géc do. Puong thang d di qua M cdt Ox,
Oy ldn luot tai A, B. Xdc dinh dweng thang d dé
S{OAB) dat gid tri nho nhdt.

Loi giai, Qua M ké ME//Oy va cét Ox tai E,
ké MFJ/Ox va cit Oy tai F thi E, F ¢6 dinh.

Hinh 1

AE.Al  AF Al
ABAM AC.AM

Tir d6

=2 . Suy ra dpcm.

r 7 n ~ '
UNC DUNG CUA MOT HE THUC
~ * & & #
vE TI 0 DIEN TicH
NGUYEN PUC TRUONG
 (GV THCS PaTén —Gia Lam, Ha Nor)
(h.2) Theo hé thic (1) va sir dung bt ding
thitc : 4xy < (x + y)* ¢6:
S(OEF) OE OF
S(OAB) OA OB
! (OE g OF]
OA OB

X

BM+AM] oL
“a\aB " aB) "3 o F B\

= S(OAB) > 4.S(OEF), Hinh 2
ma S(OEF) khéng déi nén S(OAB) nho nhdt

OF . .OF
bing 4S(OEF) khi — =—— hay d//EF.
ng 45(0EF) o Ob

Bai. 3. Trén ba canh AB, BC, CA ciia tam
gide ABC ldn luor ldy M, N, P sao cho
AM_BN_CP_

MB NC PA
Tim k dé S(IMNP) = .
5
ES(ABC] P

Loi giai. (hinh 3)
Tir gia thiét c6

A

. MB_NC PRE T
“AB BC AC k%l
Tir hé thic (1) co

S(AMP) AM APk
S(ABC)  AB AC (k +1)

S(BMN) k|
S(ABC) (k+132 '
S(CNP) Kk . S(MNP) _
S(ABC) (k+1)? ' S(ABC)

Tuong turta cé :
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S(ABC) — S(AMP) — S(BMN) - S(CNP)

S(ABC)
g5 k
(k+12
3 P e
S(ABC) 8 (k+1)? 8

S k+1) =8k -6k+1=0
Bai todn 6 2 nghiém k; =3 + 24/2 va

= S

Bai 4. Cho hinh binh hanh ABCD. Trén cdc
canh BC, CD ldn luot ldy cde diém M, N sao
cho L ﬂ—k. Goi P, Q theo thi nr la

CM 2DN
giao diém ciia AM, AN véi BD.

a) So sdnh dién tich ciia PMNQ va APQ

h} Tinh d!éﬂ tich B M
tam gidac AMN theo /S
k va theo dién tich
cia ABCD.

a) Ap dung he

[

thiic (1) c6 4 o

S(AMN) AM.AN _ Hinh 4

S(APQ) AP.AQ

AP+PM AQ+QN _ (1 ] PM] {7 0N )05
AP AQ AP AQ

Theo gia thiét ¢

BC=BM+¢M=1+l=k+1 3)
BM BM £k
PC DN ¥ CN o s
DN DN

Theo dinh Ii Talet va (3), (4) thi
PM_BM _BM__k

AP AAD » BE vl
ON _DN _DN _ 1
AG Ak I 241
Thay vao (2) dugc
S(AMN)z(H k }[n 1 ]
S(APQ) k+1 2k +1
2k+1 2(k+1) _

k+1 " 2k+1

suy ra S(PMNQ) = S(APQ)

w

b) Chi ¥ riing S(ABCD) = 2S(ABC) =
= 2S(ADC) = 25(CBD)
Ap dung hé thitc (1) va (3) ¢6
S(ABM) BABM BM &k
STARCY BB B
S(ADN) DADN DN 1
S(ADC) DA.DC DC 2k+1
DC 2k+1
CN 2%
Tir d6 va tir hé thife (1) ¢6 :
S(AMN)
S(ABCD)
_ S(ABCD)~S(ABM) ~ S(ADN) — S(CMN)
z S(ABCD)
S(ADN) _ S(CMN)
2S(ADC) 2S(CBD)

Ta co Q=1+k,
CM

_ S(ABM)
2S(ABC)

1{ k 1 2k
=1-— + +
2Vk+1 2k+1 (k+D(2k+1)

e =R T
2k + D2k+ 1)

Sir dung hé thitc (1) s& thuan loi khi giai mot
s6 bai tap sau :

Bai tap 1. Cho hinh binh hanh ABCD. Goi £,
F, G, K l4n luot 12 trung diém cédc canh AB, BC,
CD, DA. Tinh dién tich da gidc 14 phdn chung
cla cdc tit gide AGCF, BGDK, CEAK, DEBF
theo dién tich cua hinh binh hanh.

Bai tdp 2. Trén cdc canh AB, BC cua tam
gidc ABC lin lugt 14y céc diém E, F (khéc cdc
dinh). Goi D la giao di€m cta AF va CE. Chiing

S(BEF) S(DEF)
S(ABC) ~ S(DAC)
Bai tap 3. Trén canh AB, BC, CD, DA cia tif
gidc ABCD lén lugt 1y cic diém P, Q, R, § sao
AF BQ CR _D§

=—— =k . Xdc dinh £ sao
PB QC RD ™ SA

cho S(PQRS)= §S(ABCD) .

minh ring

Bai tap 4. Cho géc xOy va diém M ndm trong
dé, moét dudng thing d qua M cit Ox, Oy
theo thi tr tai A, B. Ching minh ring
S(OMA).S5(OMB)

S(OAB)
vao cdch chon dudng thang d. /.

cd gid tri khong phu thudc
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B Nien dan

DAY VA HOC TOAN &

Gia sir ham s6 y = f{x) xdc dinh trén tap X c R.
Ta goi tap ¥ = fIX) = {fix) | x e X} la tap gid tri
hay mién gid tri (MGT) clia hdm y = fix) trén
tap X. D€ tim MGT ctia mét ham s6 cé thé sk
dung cédc phuong phdp (PP) : sit dung dinh
nghia, PP bang bién thién, PP lugng gidc. Viéc
nam vitng ban chét ciing nhu ¥ nghia cia MGT
gitip cho hoc sinh hiéu sau thém céc tinh chit
cia him s6 va néu biét sit dung né thi c6 thé
din dén nhimg lo1 gidi gon gang, dé hiéu hon so
v6i mot s6 PP khic. O bai bdo ndy ching t6i
mudén minh chitng cho diéu dé, théng qua viéc
khao sit MGT cta ham s6 dé giai mét s6 dang
todn nhu : tim gid tri nhod nhat (GTNN), gi4 tri
16n nhédt (GTLN) coa mé6t biéu thite; tim diéu
kién clia tham s6 d€ mét phuong trinh (PT), bét
phuong trinh (BPT) hay mét hé phuong trinh
(HPT) ¢6 nghiém théng qua mét s6 vi du.

Vi du 1. Tim GTNN, GTLN ciia biéu thic
po Ha Y
x2 4 xy+ y2
Huéng ddn gidi. Viéc khio sit GTNN, GTLN
ctia ham hai bién & trudng phé théng 1a vin dé

khé. Ta tim cach chuyén bai todn vé tim GTNN,
GTLN ciia haim mot bién.

Nhén xét ring
eviiy=0thiP=1,Vx=0,

Vot x, ¥ ERvdJc’?+y3>0

Ovﬁiyi{)dal!=£ (t € (o0 ; +w0)) biéu
Y

thitc P duge viét duéi dang P =
teR

Dé tim GTNN, GTLN cia P = f{1), ta coi (1)
1 phuong trinh 4n ¢ v6i tham s6 P réi tim mién
gid tri cua tham s6 P. Ta s& xét Xxem véi diéu
kién nio ciia P thi (P-1)f* + (P+1)t + (P-1) =0
c6 nghiém

e VGi P = 1 thit =0 1a nghiém cta PT trén

2 —t+1
124141

® Vi P+ 1 thi PT trén cé nghiém < A2 0 <
IPP_10P+3 <0 % < P <3, Tém lai PT

SU DUNG PHUONG PHAP
XAC DINH MIEN GIA TRi
CUA HAM 80
PE GIAI TOAN

HOANG CUONG
(GV THPT chuyén Hiing Vicong, Phii Tho)

trén c6 nghiém < % <P <3. Do dé GTNN cua

Pla %.G’I"L.NcilaPlé 3

Vidu 2. Tim m dé PT :

Vat1+dx-1-V5-x - VI8-3xr=2m +1(2)
co nghiém,

Hudng dan gidi. Day 12 mot loai PT dang
"khéng miu myc”, titc 13 né khéng thé giai
dugc theo cdch liiy thira titng v& nhiéu l4n. D6i
v&i loai PT nay nguoi ta thudng gidi bang cich
dinh gid gid tri hai v&€ ciia PT d6. O bai ndy
ching ta s& tim MGT cua ham s6 y =
Jx+1+x-1-5-x-/18-3x uen tip
xdc dinh [1, 5], tir 46 suy ra GTNN, GTLN cua
ham dé trén [1, 5]. Viéc tim m dé PT (2) ¢6
nghiém dén day 1a hoan toan thuc hién duoc.

Ta cé

: 1 | 1 3

Y= + + + >0
Wfeel - Wx21 35 =r— 24823
Yx e (l,95)

Do ham y lién tuc vi déng bién trén [1, 5] nén
MGT ciia ham s6 dé 1a [y(1), y(5)] hay

[V2 =2- 15,2+ \J6 —\/3] , suy ra
ymm=ﬁ—2—\ﬁ§,ym“=2+ N
Wx € [1, 5]. Tém lai dé PT (2) c6 nghiém thi
V2-2-\1552m+1<2+6 -3
- 3315 1+6 -3
2 2

Vi du 3. Tim m dé BPT
m—ﬂ+(m+l)m =m
(3) c6 nghiém. i

Hudng ddn gidi. Diéu kien 1 <x <2 Dy
ring (vx-1)2 +(2-x)2 =1, ching ta nghi

=m=
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t6i viéc luong gidc héa bai todn bing cdch dit
x -1 = cosg, V2-x = sinpg (0 <@ < 3;—).
BPT (3) tr& thanh cos — sing + (m+1)cos@sing
= m. Lai dit y = cosg — sing = \E cos[qp + E)
BPT trén tr& thanh (m+1)y* — 2y + m— 1 <0.

g
Li?:"_*l (4)

oms
y2+1

T T o3
Vi—<p+—=<—,suyra
B g B

-—V;E ﬁcos£q9+ 4] < M\g—— hay —1 < y< 1. Vay

BPT (3) ¢6 nghiém x <> BPT (4) ¢6 nghiém
y € [-1, 1]. Ta di tim MGT cta ham s6
2

Loy 42y 4+

S SC s

T e

y=—1~\5
y=—l+y'5

Lap bang bién thién clia ham f(y) trén [-1, 1]
chiing ta thdy MGT ciia ham f{y) trén doan dé

1a [-1, -JE 1, suy ra f()min = =1, fOhnax = \.E
Do d6 BPT (3) cé nghiém khi va chi khi

msi\fri

Vi du 4. Tim cac g:'é tri ciia m dé hé phuong

2 o LR
trinh SR T
2 +xy+yi=m

trén [-1 ; 1]. Nhan thiy

0, =

prg $CR -

(5) ¢d nghiém.

Huédng ddn gigi. V&i y = 0, hé tr& thanh
2x2 =1
x% =m

Vai y =0, dat

. Hé c6 nghiém khi m = %
X — 4 hé PT(5) trd thanh

1
2 L e
2 +r-1 .

) ¥
m
L [
| yi
1
22 4t —-1=—
& y2 (6)

12 +t+1=m22 +1t-1)

Vay hé PT (5) ¢6 nghiém (x, y) khi va chi khi
hé PT (6) cé nghiém (¢, y).

. 1
Xéthe (6), tir 2 + 1~ 1= — suy ra 26 +1—
¥y

1>0c>r<—lhoic!::-%.ﬂodljhé(é)cé

2 4+1+1
212 41 -1

thude (—o0, —1) U [%+w] Xét ham fir) =

nghiém (¢, y) © m = c6 nghiém ¢

2
u-i trén (—oo, —1) W (l+ 00),
262 4t =1 2
2 +6142 i
Tact f')=-——, f (N =0
acé f'(n 22 111 '@
N G
t=-3+7
Lap bang bién thién
r |-= oo lY i+ BEf7 % +o0
f‘(:) - 0 + + 0 - -
=T
A0 \ / /\ \
14+57
- 1/2
28+ 1147 *

Tir bang bién thién ta ¢6 MGT cla ham f(z)

trén (<o, —1) U (1.+mJ 1 14+5(7 53
2 8+117
Do dé hé c6 nghiém khi va chi khi

14 + 57
—
28 1147

Céc ban hay thir rén luyén phuong phip MGT
bdi hai bai todn sau.

Bai 1. Tim céc gi4 tri cla m dé PT
Vx+3+V6—x—J(x+3)(6-x) =m
c6 nghiém.
Bai 2. Cho céc s6 thue khong 4m a, b sao cho
a* +b* = 1. Tim GTNN, GTLN cia biéu thic
_ 4b% +2ab -1
2ab-2a% +3
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PE THI TUYEN SINH MON TOAN KHOI D,
DHQG HA NOI VA HOC VIEN NGAN HANG NAM 2001

Céu L 1) Khio sit (xét su bién thién, vé& dé
2
thi) ham s6 y = Jf_.l. Goi dé thi 12 (C)
x —

2) Tim trén dudng thing y = 4 t4t cd céc diém
ma tir mbi diém d6 c6 thé ké t6i dé thi (C) hai
ti€p tuyén lip véi nhau moét géc 45°.

Cau IL Giai cdc phuong trinh sau day :

1) Vax—1+J4x2 -1=1

2) sin3x = co&r.cos?.x*(tgzx + tg2x)

3) P,A? +72=6(A2 +2P,)
trong d6 P, 14 s6 hodn vi ciia x phdn tir, A2 1a
s6 chinh hop chdp 2 cua x phén tir (x 1a s6
nguyén, duong).

Cau IIL 1) Ty theo gid tri clia tham s6 m,
hdy tim gid tri nhd nhit ctia biéu thitc

P=(x+my— 2)% + (dx + 2(m-2)y — i3
2) Tim ho nguyén ham

ye jtg[x + ;’j’u}mg(x s ]dr

Cau IV. Cho hinh chép SABC dinh S, d4y 12
tam gidc can AB = AC = 3a, BC = 2a. Biét ring
cdc mit bén (SAB), (SBC), (SCA) déu hop véi
mit phing ddy (ABC) mot géc 60°. Ké duong
cao SH cla hinh chép.

1) Chitng té ring H 12 tAm vong trdn noi tiép
tam gidc ABC va SA | BC.

2) Tinh thé tich cua hinh chép.

Cau V. Chiing minh ring véi moi x = 0 va véi
moic>1ltalubned: x? +a—-1z ax. Tado

chitng ‘minh ring véi ba sé duong «, b, ¢ bit
ki thi

03 h3
B c3 _+ +_

HUGNG DAN GIAI

Ciu I. 1) Ban doc tu giai

2) Dudmg thing v =4 t1ép xtic véi (C) tai diém
(2, 4). Chc diém cin tim 12 cdc giao diém cia
dudmg thing y = 4 va tiép tuyén (C) véi hé s6
géc biang 1 hoic —1.

-y'(x]=1<:>l-_

= 1 v6 nghiém =

el

(C) khéng c6 tiép tuyén voi hé s6 géc bing 1.
1

(x-17

ey'()=-1c1- T Y
.I] =1+
—

1 3
—= ) =24+ —=
e
1 3
X =l-—= y(p)=2~—=
R V2
C6 hai ti€p tuyén cia (C) vdi hé s6 goc bang
~1lay=—x+3+2J2 viy=—x+3- 2.2
Cic diém cin tim c6 hoanh d6 thda man
—x4+3+2M2=4x=-1+22
x+3-22=4=>x=-1-2412

Ddp s6. C6 hai diém théa man l1a
A (L1 £ 3 AT RIS \E 8y

Céu IL 1) Diéu kién x.=

dugce viét thanh :

%7 Phuong trinh

Ry O P et ok B
védx-1+1
22x—=1

>0 nén

]
vi Vx =2 — thi V2x+1+—
it Jﬁ——I+1

phuong trinh chi c6 nghiém x = % Thir lai
diing.
2) Ban doc tu giai. Pdp s6. x=kn (k € Z)
INxeN,x=2
Phuong trinh duge viét lai la:
(P, —6)(A? -12)=0
P =6=x!=6maxeN=x=3
A2=12=(x-Dx=12mixeN=x=4
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Ciu IIL.

1) P = 0 va dang thitc xay ra khi 3(x, y) thoa
o {x +my=2 '

dx+2(m-2)y=1

Gidi ra hé cé nghiém khi va chi khi m = -2.
Khim # -2, GTNN P = 0. V&i m = -2 thi

P=(x-2y-2°+Wx-2y-2)+ 7

bit t=x-2y—-2;t € (—w, +x)

28 49 49
TNit+—| +—2—
7 17 =17
k 28 6
dang thitc xa khi t=—-—— S x-2y=—,
ang thirc xay ra khi 17 Xy 17

P=7+ @4+7)? =

lic dé6 GTNN P = %

2} Bat u = x+%,v= x+-§- thiu-v=
Ta bién déi nhu sau :

5in ¥ cOsSV — cos usin v

tgucotgy = : +1
cosu sinv
sin(u — v sin(t /6 cos(u —v
_sin@-v) | _ sin(e/6) cos(u=y)
COS SNV cos(z f6) cosusiny
T COSHCOSV+sinusiny
=tg— . - +1
6 cosu sinv

& 1 -::{:-sv+ sinu)_ﬂ

J3\sinv  cosu

Chi ¥ ring du = dv = dx, d(sinv) = cosv.dv,
dfcosu) = —sinu.du

Tird6 I = |tgucotgvdx =

1 T
SHi X +—
)
E cos(x + ?{J
3
CaulV.1)Ké HA' | BC, HB' L AC,HC' 1
AB. Vi HS | mp(ABC), theo dinh Ii 3 duong
vuong géc ta 6 : SA' L BC, SB’' L AC, SC’" L
AB.Tirdé SA'H =60° SB'H=SC'H = 60°.
Ba tam gidc vuéng SHA', SHB', SHC' bing
nhau = HA'= HB' = HC' = H céch déu 3 canh
tam gidc ABC, suy ra H la tim cia duong tron
noi ti€p tam giic ABC.
(Cdc ban hdy chi ra mgt hinh chop SABC
ciing thda man gid thiét ma H la tdm duong tron
bang tiép (1)).

+x+C

Vi AABC la tam gidc cin nén AH | BC, suy
ra A, H, A’ thing hang. Vi BC 1 mp(SAH) =
BC 1 SA.

2) Ban doc tu giai

D(’fp §6: VSAEC :i

Cau V. Xét fix) = x" ox + o0 — 1, (=0, a>1)
G f)=aG®! —D.Vifx)<O0khix<]1,
F@)>0khix>1, vaf'(x)=0< x=1nén

vi  Vx20thifix)20=7A1) hay " +a-1>ax

BDT cin chitng minh tuong duong véi :

g (h)sn [CT” f ol 0
=l e ARl > b=t
b)) i a b e

Ap dung b4t ding thiic di ching minh véi

o= E,lacé:
2

3/2 ‘ 3/2
a} -~ 1.3fa) (B +122[£j
b 21 2\ ¢ 230 B
(&) #5530

a 2l e ]

W2 [/ 7u 32y 5342

Laicé: gl + E +[—L—J 22

- 21\h C a 2

(theo bét ding thitc Cosi)

Cong theo timng v€ clia 4 bit ding thic trén ta
suy ra diéu phai chitng minh.

DONBOC
THTT 50 297 (3401]2)
"« D& thi tuyén sinh vao 1ép 10 chuy&n todn-
: mmgbmummﬂqeﬂam :
'lPhitménm@tbaatoﬁnhhlhhoc ;
» Bai todn con ky nhong di mau
“» Mot 56 ph mhham-
(ﬁépﬂw%mph@@ m
« Dé thi chon d6i tuyén toén cila R
-Vébmménsdhqctmngki-tthénquﬁc
t€lnthi36 “helt
Cﬁcbansébxﬁtkﬁt.qnécﬁacachmmﬁn
Duomg di cia quan ma, Cude choi Ai biét
nhiéu hon Ki thit nhat, Bin khodn, O chi...
ﬁmu&mﬂﬂm@ﬂquj{ﬂ.

nam
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Bil I. Cho ABC 1& mgr tam gide mhon voi‘am
diong tron ngoai tiép O. Piém P la chdn duong
cao ha tir A xuéng BC.

Gid sit rdng BCA = ABC +30°
Hay chitng minh rédng CAB + COP < 90°.

Loi giai. Pat a = COP,B= ABC,y= BCA.
Goi K va Q la diém d6i xing clia A va P tuong
ing qua trung truc
ctia BC. Goi R = OA K A
= 0B = OC = 0K,
Ta c6 OP = KA béi
vi KQPA 1a hinh chit 0
nhat. Luu y ring

= al

AOK = AOB-KOB B 0 P/cC
= AOB - AOC
=2y — 2B > 60°.
Tir di€u nay va tir OA = OK suy ra ring KA >
R va QP = R. Do bit ding thiic tam giic ta c6

OP +R=00+0C>QC=0P+PC>R+
PC. T d6 OP > PC, va do d6 PCO>COP.

Bdi vi EEB:%E&E‘: é(lEO"-ZPCO) =
=00% = f’ah?, cho nén ta cé @+Cﬁ <
CAB + PCO =90°,

Bai 2. Chiing minh rdng:
a b c

R PR T
cho moi s thue duong a, b v c.
Loi giai. Trudc hét ta chimg minh ring
i a3

>
Ja? +8bc @3+ b33 1 (413
2
(1) & (a*/3 + 543 4 413" 2a23(a? +8hc)

T BDT Cési , ta c6

= 1

(1

VU DINH HOA
(Trucng doan Viét Nam
thi Todn qudc té'ldn thir 42)

(a%3 +543 4 cm}z _(34;3)2 o
= (;,4;‘3 +c413)(0413 4+ g3 4 par3 +£.4.r3} >

> 2213213 44213p13 13 = 84213,
do dé

(am LA 5.4;3)2 > (am)z +Ba2P3pe
= a*/3(a? +8hc) , suyra(l)
Mot cich tuong tu, ta cé
b b3

e

e 3

=

Je2 +8ab @t + bA3 4 413

Coéng theo timg v€ ba BDT nay ta nhan ducc
BDT & dé bai.

Bai 3. C6 hai muoi mét thi sinh nit va hai
mutoi mot thi sinh nam tham gia mét ky thi todn.

MGéi thi sinh da giai dwoc nhiéu nhdt 1a sdu
hai todn.

Véi méi thi sinh nit va méi thi sinh nam, ¢é it
nhdt mot bai todn dugc gidi bdi cd hai thi
sinh nay.

y

va

Chiitng minh rdng cé mét bai todn dupc gidi
bdi it nhdt ba thi sinh nit va bdi it nhdt ba thi
sinh nam.

Loi giai. Ta ki hiéu tap hop céc thi sinh nit 1a
G, tap hop céc thi sinh nam 1a B va tap hgp cdc
bai todn 1a P. V6i mbi bai todn p ta ki hiéu G(p)
1a tap hop cdc thi sinh nit giai dugc bai todn p va
tuong tr B(p) l1a tip hop cdc thi sinh nam gii
duge bai todn p.

Gia sir ring véi méi bai todn p € P hoac IG(p)l
<2 hodc IB(p)l 2. Cho mbip € P, ta quy udc p
c6 mau do néu IG(p) < 2 va quy udc ring p cé
mau den né€u nhu nguge lai. Bing cdich dé, néu
p €6 mau do thi IG(p)l < 2 va néu p cé6 mau den
thi 1B(p)l < 2.
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Xét mot ban c& ¢6 21 hang va 21 cot, mbi
hang tuong tng v6i mot thi sinh nit, vd méi cot
tuong tng véi mot thi sinh nam. Véimdi g € G
va b € B, t6 mau cia 6 tuong img (g, b) béi
cich sau : chon p € P(g) n P(b) va t6 mau cla
p cho 6 nay. (Theo diéu kién thit hai ca dé bai
ta lubn cé mét cdch chon nhu vay). Ta goi phdn
nguyén trén ciia s6 thue x 1a s6 nguyén nho nhat
ma khong nhd hon x, ki hiéu 1a [ x|, nghia 1a
(xw -l<x< (:(—I . Theo nguyén Ii Dirichlet, c6
moét trong hai mau den hodc dé l1a mau cua it

nhat ﬁ’ﬂ 221 6, khéng miét téng quit 1a cé
it nhat 221 6 mau den. Khi dé c6 it nhit mot
hang c6 it nhit ’V 2211-| = 11 6 mau den.

Gia sir rang hang tuong tng voi g € G c6 it
nhét 11 6 mau den. Khi d6 cho méi mét trong
s6 11 6 den, s6 bai todn (mau den) tuong ing
v6i cdc 6 nay chi duge giai bai khéng qué 2 thi

sinh nam. Bdi vi [%1 = 6, cho nén s6 cic bai

todn khdc nhau dugc gidi bdi g ding bing 6.
Theo diéu kién thit nhit cia dé bai, g chi giai
duge ding 6 van dé ndy. Vi chi cé khong qua 2
nam giai duge méi bai todn nay, nén téng s6 cdc
thi sinh nam giai cdc bai todn giai duogc cia g
khéng vuot qud 12, mau thulin véi gia thiét tha
hai cta dé bai. Ciing biing cdch tuong tu, ta c6
moét mau thudn néu nhu ¢6 it nhdt 221 6 mau
dd. Do d6 tén tai p-€ P sao cho IG(p)l = 3 va
IB(p)l = 3.

Liu y: G8c cua bai todn nay chinh la bai todn
dé thi vé chi s6 Ramsey.

Bai 4. Cho trude mét s6 nguyén lé n lém hon
1 va cdc s& nguyén k;, ks, ... , k,. V&i méi hodn
vi a =(a, as, ..., a,) trong s6 n!hodn vi cia
L2, ... 0 taddt

S(a) = ik,—ai
i=1

Chitng minh rdng tén tai hai hodn vi b va
¢, b # ¢, sao cho n!la mét wuée sé cua
S(h) —S(c).

Loi gidi. Goi »  S(a) 1a téng cita S(a) cho tit

ca n! cdc hodn vi a = (a,, a5, ..., a,). Ta tinh

ES(a) theo hai cdch khédc nhau, mét cich dua

trén gia sir 1a két luan cia bai todn 1a sai, réi suy
ra mu thuin khi n 12 56 1&.

Cdch thir nhdt. Trong téng ZS(&), k, duoe

tinh 1ap trong méi giai thita véi méi gid tri c6
dinh a; € {1, ..., n} ding (n—1)! l14n. Vay, hé s6

cia k, trong tdng ZS(:I} la
(n+1)!

(n=DI(1+2+...+n)=

Tuong tu, v6i mbi hé s6 k; ta cé hé s6 cla k;

trong ZS(a} lﬁ (HZD! .

(1

Do dé Zs-(a}J”;”!

Cdch thit hai. Gia sit n! khong la mot uée cla
S(a) — S(b) cho moi a # b, thi méi S(a) phai cé
mot s6 du khdc nhau trong phép chia cho n!. Do

c6 diing n! hodn vi, nén cdc s du nay phai
ding bing 0,1,2,..,n' - 1.Do0+ 142+ ..+
1 P
+(l-1)= M.nén
2
> S(a 1= modnt) ()
K&t hop (1) va (2) ta cé

(n+ 1) ¢ (n!=Dn!
_2:;(_5_.__ !
2 2 g 5 (mod n!) 3)

Bay gity, cho n 1& (n > 1), v& trdi cta (3) cé s6
du khi chia cho n! bing 0, trong khi dé véi
n > 1 vé& phai khong ¢6 s6 du 0 trong phép chia
nay (chii ¥ n! — 11a s6 1€), ta cé méau thufin. Viy
diéu gid sir & cdch thi hai 14 sai.

Bai 5. Trong mét tam gidc ABC <6 AP la
phdn gidc trong ciia géc BAC (diém P ndm trén
canh BC) va BQ la phan gigc trong cua goc
ABC (diém Q ndm trén CA).

Biét rdng BAC = 60° va AB+BP=AQ+0B.
Cdc gée cuia tam gide ABC ¢ thé nhdn nhitng
gid tri ndo?
Loi giai. Ki hiéu cdc géc cia tam gidc ABC
tai cdc dinh A, B 14n lugt 1a o = 60° va B. Kéo
(Xem tiép trang 11)
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VAl DHUONG PHAD €IAI PHUONG TRINH FAM

Phuong trinh ham (PTH) 14 phuong trinh c6
chita 4n duéi dang him s6 chua biét. Giai PTH
la tim ham s6 chua biét d6. Néu xét day s6 nhu
12 ham s8 xdc dinh trén N thi bai todn tim s6
hang téng quét clia ddy dugc cho bdi cong thifc
quy nap chinh la giai PTH ciia né.

Ta thudng gip PTH & rdt nhiéu bai todn trén
céc bdo todn va céc ki thi hoc sinh gidi trong va
ngoai nudc. Mac dit 124 mét loai todn khé, song
phuong phédp gidi cia nhiéu dang PTH khoéng
doi hoi nhimg kién thitc vuot ra khéi pham vi
chuong trinh todn phé théng. Tiy theo dang clia
PTH ma cé cdch giai phu hgp. Trong bai bio
nay, ching t6i gidi thiéu mot s6 phuong phép
giai PTH thong qua cdc vi du cu thél:j

1. Phuong phip thé

No6i dung ciua phuong phdp nay 1a : ta chon
cdc dang dac biét cua déi s6 dé thé vio PTH véi
muc dich din viéc tim ham s6 chua biét vé gidi
hé phuong trinh dai s6.

Vidu 1. Hday tim tdt cd cdc ham s6f : R - R
théa mdn
2f(x) + fil —x) =X véimoixeR. (1)
Gidi. Thay th€ x =tvax=1-1¢ vio (1) ta
nhin dugc hé
2f()+ f(t=1t)=12
2f(L-0)+ f(y=(1-1)?

2 25
Giai hé nay tim duge fir) = -‘t—% Dot
2 n
Ia s6 thuc tiy ¥, ta c6 flx) = f% 1a

nghiém duy nhét ciia (1).

Ta c6 thé 4p dung phuong phép thé vao (1)
bing mot cdch khac. Ta dat g(x) = 1 — x, va xdy
dung day s6 (x,) nhu sau : x; € R, x, = g(x,—)
véi moi n = 2.

Ta thdy ngay (x,) 1a ddy tudn hoan véi chu ki
2va (1) co dang

Y0 +fg) =

Thay thé x = x; va x = x, = g(x;) vao phuong

trinh trén ta nhan duoc hé :

10

TRAN THI NGA

(GVTHPT DL Nguyén Truong Té, Vinh, Nghé An )

{lf(x] )+ Flag)=x
2f(xy) + fx)=x3
Gidi hé nay véi dn flx,) ta dugc

2x? — x2
f{xl)?—ls 2.
Doxﬁ= 1-x, nénfix)) = w
Do x; tily ¥ nén nghiém ctia (1) 1a
ory= x2 +;?.x—l

Vi du 2. Gidi phitong trinh ham
f(,r)+f(x—_-lJ =1+x
x
vdi mot 56 thue x khdc 0, 1 (2)
Gtk Dabisl)i= E vk T dye) Atk
X

xdc dinh bdi : x; € RN {0, 1}, x, = g(x,_; ) v6i

moi n = 2.

oot X
Xét diy xq, Xy =

..., ta thdy (x,) 1a day tudn hoan chu k¥ 3. Thay
th€x= x; (i=1, 2, 3) vio (2) ta dugc :

f(x1)+f(x2)=l+x|
Fl)+ flxy)=1+x,
fls)+ fx)=1+x

Giai hé nay véi 4n fix,) ta duoc

f{xl]= e
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2. Phuong phap chuyén qua giéi han
Vi du 3. Tim tdt cd cde ham sé lién tue f :
R — R théa man f(x) +f{%)=3?x vai moi

x R, (3)
(o £ 2x .
Gigi. Dat g = ? va lap ddy (x,) nhu sau :

X, € R, x,=glx,—;) véimoin =2.
Vi ddy (x,) khong tuin hoin nén ta khong
thé dua (3) vé hé phuong trinh dai s6 ¢6 hitu han

n—1
phuong trinh. Nhung vi x, = x; [%J nén day

(x,) 1a cdp s6 nhin lui v6 han. Do do
lim x, =0 véi bét ki x; € R. Thay x béi x|, ...,

H=»00
X,—-1 vao (3) ta duge
3x 3x
fo)+fod==t,  fe) +flm) = TI,

3
f(xn_1)+f(xn}=L5”'—1—

Tir d6 c6 ﬂx|} + (_l)nﬁxn} =

= :';'(l] - X +..+(-1)"x, ). Suyra

B

. it s
fa) + (1) fix) = E.rl [1 +(=1)" (EJ J

Do fix) la ham lién tuc va fi0) = O nén khi

chuyén qua gi6éi han thi fix;} = % Vay

nghiém cta (3) la flx) = el 3
25
Chii y. Céc vi du trén la trudong hop riéng cua
phuong trinh ham af{x) + bfig(x)) = ¢, trong do
a, b, ¢ 1a céc s6 thuc vh ham g(x) da biét. Dé
gidi PTH nay, ta lap ddy s6 (x,) véi x| thude

tip xdc dinh cia ham f{x), x, = g(x,-) v6i moi
n > 2. Néu ddy (x,) tudn hoan thi c¢6 thé giai
duge PTH nay nho phuong phdp thé, néu diy
héi tu thi 4p dung phuong phip chuyén qua
gidi han.

(Ki sau ddng tiép)

L&1 GIAI BAI THI TOAN QUOC TE...

.. dai AB t6i diém P’
sao cho BP' = BP, va
dung P” trén AQ sao
cho AP" = AP’. Khi
dé BP'P la mot tam
gidc can voi géc ddy
B/2. Tt AQ + QP =
AB + BP' = AB + BP
= AQ + 0B, suy ra
ring OGP .= OB.
Do APP” la tam
gidc déu va AP la phin gidc clia géc A, ta c6
PP'=PP",

Ta s& ching minh céc diém B, P, P” thing
hang. :

Gia sir ngugc lai ring BPP” la tam gidc
(khong suy bién). Ta cé PBQ = PP'B= PP"Q
= /2 . Khi dé ta c6 hinh trén (hoic diém P va
diém Q nam vé hai phia cia BP"). Trong trudng
hop nao ciing din dén BP = PP"” = PP’, va tam
gidc BPP' 1a tam gidc déu, do d6 c6 Bf2 = 60°
va o + B = 60° + 120° = 180°. Diéu nay khong
xay ra. Vay céc diém B, P, P” thing hang va do
dé P" trung véi C.

A B P

(Tiép trang 9)

Do tam gidc ROC (tic 12 BQP”) la tam gidc
can, ta c6 120°-p = ACB = f3/2, suy ra B = 80°
vi ACB = 40°.

Bai 6. Cho a, b, ¢, d la cdc 56 nguyén véi
a>b>c>d>0. Gidsitrang

ac + bd = (b+d+a-c)fb+d—a+c)
Chitng minh rdng ab + cd khong phdi la sé
nguyén to.

Loi giai. Déng thic
ac + bd = (b+d+a—c)(b+d—a+c) tuong duong
véi a® —ac + > =b* + bd + d* (1)

Bing bién déi don gian tir (1) ta nhan duoc
dang thic
(ac+bd)(@® — ac + ¢*) = (ab + cd)(ad + bc) (2)

Tir (a—d)(b—c) > 0 va (a=b)(c—d) > 0 su}; ra

ab+ cd > ac + bd = ad + bc 3)

Gia sit ring ab + cd 1a s6 nguyén 6. Khi dé tir
(3) ta c6 cdc 56 ab + cd va ac + bd nguyén t6
ciing nhau. T¥ (2) suy ra ring ac + bd 1a udc s6
chia ad + be. Diéu nay khong thé xay ra do (3).
Vay ab + cd khong thé 13 s6 nguyén t6./.

11
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=\ PE€ RA Ki NAY

CAC LGP THCS

Bai T1/296. Cho s6 nguyén a 16n hon 32. Hbi
tén tai hay khong s6 tw nhién k théa man a'° < k
< a*' ma c6 it nhét 61 chit s6 0 & t4n cing ?

NGUYEN HOU BANG
(GV THCS Bén Thiiy, Vinh, Nghé An )

Bai T2/296. Chimg minh ring :

1(3—\[6+w}6+...+~f5 3 5

O i bt ub ot bdBiy O

trong d6 biéu thic chita cén c6 n ddu cin & tir s§
va n — 1 ddu cin & miu sb.
THOI NGOC ANH
(GV THCS Ph& Minh, Ditc Phé, Qudng Ngdi)
Bai T3/296. Gi sir phuong trinh X’ —x’+x-2=0
6 nghiém thuc x,. Ching minh ring

<z, <4a

TRAN THI MAI LAM
(GV THCS Minh Tdn, Kién Xuong, Thdi Binh)
Bai T4/296. Gia sit a, b, ¢ 14 do dai ba canh
ciia mét tam gide. Chilng minh ring véi bit ki
s6 nguyén n > 1 thi
abla-b)+ b"c(b-c¢)+c"alc —a) 20
NGUYEN LAI

(GV THPT chuyén Liwong Vdn Chdnh,
* Tx.Tuy Hoa, Phui Yén)

Bai T5/296. Cho tam gidc ABC véi M 1a trung
diém cia BC. Pudng phén gidc ngoai clia géc
A cit dudng thing BC tai diém D. Dudng tron
ngoai ti€p AADM cit cdc dudmg thing AB va
AC l4n lugt & E va F. Goi N 13 trung diém clia
EF. Chitng minh riing MN // AD.

VI QUOC DUNG
(GV PHSP Thdi Nguyén)

CAC LGP THPT
Bai T6/296. Ki hiéu p; 12 s6 nguyén t& thir k.
Chitng minh ring v6i mdi s6 nguyén duong n
thi phuong trinh
20 + (P sy + Praz)x + 19450 = 20015°
luon c6 nghi¢m duong khong nhé hon n.

NGUYEN VIET HANG
(SV khoa Todn PHKHTN — PHQG Ha Noi )

12

Bai T7/296. Gia sir 0 < o < % Xét ddy s6
(#,) (n=1,2,3..) duoc xdc dinh bdi : u; >0 va

2002 cos? @

tg2a

Uy, =M, sin? a+ wiin=123.
Hﬂ

Chimg minh ring ddy s6 (u,) c6 gidi han khi

n —» oo va tim gidi han dé. % &

: NGUYEN THE BINH

{So GD-OT Ha Giang)

Bai T8/296. Cho céc s6 nguyén duong &, n
sao cho k < n. Ching minh ring :

(n+ 1! n!

Gk ) KR
< 2.
KE (n—k + Dn*
NGUYEN VAN HIEN

(GV THPT chuyén Lé Quy Ddn, Qudng Tri)

Bai T9/296. Cho tam gidc ABC c6 ba géc
nhon noi ti€p dudng tron tdm 0. Mot dudng
thing d di qua diém O lin lugt tao véi cic
dudmg thing OA, OB, OC cée gé-c nhon a, B, v.
Chitng minh réng gid tri ctia biéu thitc

sindA.sin’c + sin4B.sin’P + sindC sin’y
la khong déi khi dudng thing d quay quanh
diém O.

THAI VIET THAO
{GV THPT chuyén Phan Béi Chdu,
Vinh, Nghé An )

Bai T10/296. Cho t¢ dién gin déu ABCD
(nghia 12 AB = CD, BC = AD, CA = BD). Chiing
minh ring néu M 1a mét diém tly ¥ nim trong
tidiénthi: MA+MB+MC+MD>

> 3(MA, + MB, + MC, + MD))
trong d6 A,, B, C,, D, l4n lugt la hinh chiéu
clia M trén cdc mit BCD, CDA, DAB, ABC.

vU bUC SON
(Ha Néi)
CAC PE VATLY
Bai L1/296. Cho mach dién nhu hinh vé.
g = 250~/2 sin100xt (V), C = 204F, cudn day

Li L E
et T B oLl A L2
ot T 00050*—!—1_.?—@*—5.

AT d e
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thudn cam. Khi K, K, déu déng, ampe ké A,
chi 1,57A. Khi K,, K, déu m& ampe ké A, chi
1,57A. Bo qua dién try clia diy néi, cic khoa
Ky, K5 va cdc ampe k€. Tim R, L. Viét biéu thitc
dong dién mach chinh khi K, K, déu déng.
NGUYEN XUAN QUANG
(GV THPT chuyén Vinh Phiic)
Bai L2/296. Cho hé hai thau kinh déng truc
Ly, L, v6i BC = 1m. Vat saing MN vuéng géc
v6i truc chinh cia he.
Thilu kinh L dat tai A c6 thé thay the he (L,,

L) sao cho v6i bat ki vi tri ndo cia MN dat
trude L déu cho d¢ phéng dai nhu cia he,

Diat MN tai A ;

+ Ly, Ly vin & B, C ; sau d6 ddo vj tri cho
nhau ta dugc dnh qua hé sau khi do bing 4 I4n

(L) #420)

l

anh qua h¢ khi chua ddo. Hai &nh nguoc

chiéu nhau.

+ Chi dung L, dat tai B thi cho 4nh clia MN
tai C.

Timf, f,,/> va AB.

TRAN MANH HUNG
(GV Khoi chuyén Todn —Tin,
DH Vinh, Nghé An)

PROBLEMS IN THIS ISSUE

FOR LOWER SECONDARY SCHOOLS

T1/296. Let be given a natural number a >
32. Does there exist a natural number k,a® <k
<a¥ ending by at least 61 digits 0 ?

T2/296. Prove that

1<3—\/ﬁ+1.’6+...+\/3 =)
¥ 3-\/6+xf6+...+~fé 1

where there are » radical signs in the expression
of the numerator and n~1 ones in the expression
of the denominator.

T3/296. Suppose that the equation X'~ +r—2=0
has a real root x,. Prove that &3 <x,<%4
T4/296. Let a, b, ¢ be the measures of the

three sides of a triangle. Prove that for every
natural number n > 1,

a"b(a—b)+b"c(h—c¢)+cma(c - a)=0
T5/296. Let M be the midpoint of the side BC
of a triangle ABC. The exterior angled—bisector
of angle A cuts the side BC at D. The
circumcircle of triangle ADM cuts again the lines
AB and AC respectively at E and F. Let N be the
midpoint of EF. Prove that MN is parallel to AD.

FOR UPPER SECONDARY SCHOOLS

T6/296. Let p, be the kM prime number.

Prove that for every positive integer n, the
equation

20 + On(pyy + Prya)t + 19450° = 2001
has a positive root not less than 7.

T7/296. Let D<a<32£. Consider the sequence

of numbers (u,) (n =1, 2,3..) defined by :

i3 2002 cos? o
uy > 0 and u,,, =u,sin S e L
tg<er
Hﬂ

everyn=12.3...

Prove that the sequence (u,) has a limit
when # — o and find this limit.

T8/296. Let be given two positive integers ,
n such that & < n. Prove that

(n+ Dntl . n! 2,
(k+ D (n—k+ )" kl(n-k)!
HF’J

e

k¥ (n -k +1)m+*

T9/296. An acute angled triangle ABC is
inscribed in a circle with center 0. A line
passing through O forms respectively with the
lines OA, OB, OC the acute angles c, B. v.
Prove that the value of the expression

sindA.sin’a + sindB.sin’p + sindC.sin%y
is constant when the line d moves around the
point O.

T10/296. Let ABCD be an equifaced
tetrahedron (i.e. AB = CD, BC = AD, CA = BD).
Prove that if M is a point inside the tetrahedron,
then MA + MB + MC + MD >

23(MA, + MB, + MC, + MDy)
where A, B, C,, D, are respectively the
orthogonal projections of M on the faces BCD,
CDA, DAB, ABC.

13
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Bai T1/292, Tim tdt cd cdc nghiém nguyén .

ctia phwong trinh :

313 x—-4yl+414x -
sl =W mor
VX2 +y?

Loi giai. (cua ban Dodn Duy Thuyéi, 9A2,
THCS Lé Quy Dén, Y Yén, Nam Dinh).

Ciap s6 (x, y) = (0, 0) khéng 12 nghiém cia
phuong trinh (1)

(1) < 19x — 12yl + 116x — 12y

= {1201(x2 + y2) (2)

Dé dang chimg minh dugec céng thic :

Al + 1Bl = |A+ Bl kh? AB=z0
|A—RBI| khi AB<0

:i.p dung cong thirc vao (2) duoc :

1) Khi (9x = 12y)(16x — 12y) =z O thi

(2) = 125x — 24yl = |/1201(x2 + y2)

& (24x + 25y)% =0

< 24x +25y=0

< 24x =-25y

Vi (24, 25) = 1 nén phai c6 x = 25k (k € Z,
k#0), = y=-24k

2) Khi (9x — 12y)(16x — 12y) < O thi

(2) = 17 = /1201(x2 + y?)

& 115242 + 1201y% =0

Phuong trinh nay chi c6 nghiém (x, y) = (0, 0)
nhung khong 1a nghiém cia (1).

Vay moi nghiém nguyén cta phwong trinh (1)
¢6 dang x = 25k, y = —24k véi k nguyén, k # 0.

Nhan xét. 1) Nhiéu ban bién déi (1) dén (2) rdi dit

'r o - - >
fin phy t = — dé chuyén viéc giii phuong trinh 2 dn vé

3
phuong trinh 1 dn. Mot s& ban binh phuong hai vé€ clia
(2) r6i sit dung BDT Bunhiacopxki dé din dén két luan.
Mot s& ban di gidi xong nhung két luan khong chinh
xdc nhv : phuong trinh (1) vé nghiém, hodc cé 1
nghiém, hodc dé nghiém & dang phan s6 ... (1)

2) Ban Nguyén Trucong Tho, 9A, THCS Gidy, Phong
Chéu, Phit Ninh, Phi Tho da gidi bai todn tdng qudt
hon :

14

Tim tét cd nghiém nguyén cia phuong trinh

alax—hyl+b '2’”“"? L@+ 2+ 4dh
Sy

trong do a, b 14 cdc 58 nguyén.

3) Céc ban sau ciing co 151 gidi t6t :

Yén Bai : Nguyén Héng Phong, 91, THCS Lé Héng
Phong, Tx. Yén Bdi ; Phi Tho: Nguyén Phuong Dung,
9A, THCS The Son, Viét Tri ; Vinh Phiic : Nguyén
Tho Khiém, Biai Hiu Bire, 9A, THCS Vinh Yén,
Nghiém Thi Ngdn, 9A, Ha Thi Viét Ha, 98, THCS Yén
Lac. Ha Tay : Nguyén Ngoc Tudn, 9A, THCS Thach
Thit,; Ha Noi: Nguyén Thanh Ting, 8A1, THCS Ling
Thuong, Q. Déng Pa ; Bic Ninh : Phan Tudn Anh, BA,
THCS Bic Giang, Yén Ding ; Ha Nam: Trdn Phan
Binh, 9B, THCS Trdn Phd, Tx. Phi Ly ; Nam Binh:
Pham Duy Hién, Vii Khde Ky, 9A7, THCS Trin Dang
Ninh, Tp. Nam Binh ; Dinh Xudn Tuyén, 8A2, Pham
Kim Hang, Duong D6 Nhudn, 9A2, THCS L& Quy
Doén, Y Yen ; Hai Dwong: Lé Hdi Thang, 9B, Trdn
Qudéc Hoan, 9A1, THCS Chu Vin An, Thanh Ha; Lé
Binkh Huy, 9A, THCS Nguyén Trdi, Nam Sdch, Nguyén
Anh Tudn, 8/3, THCS L& Qug Dén, Tp.Hii Duong :
Hung Yén: Dodn Thi Kim Hué, 8C, THCS Pham Huy
Dong, An Thi ; Hai Phong: Pham Huy Hoang, 8B,
THPT NK Trin Phd; Thanh Hoéa: Lé Thi Thu, BA,
THCS Nhit B4 Si, Hodng Héa, Nguyén Ngoc Tu, 9B,
THCS Leé binh Kién, Yén Dinh ; Hodng Qudc Hoan,
9B, THCS Trén Mai Ninh, Tp. Thanh Hoa ; Nghé An:
Qué”Anh Lé, 9B, THCS Diang Thai Mai, Vinh ; Khdnh
Hoa: Va Thong Thdi, 9/3, TH Ngo Gia Ty, Cam Nghia,
Cam Ranh ; Tp. Hé Chi Minh: Nguyén Hodng Kim
Trang, TA, THCS Lé Quy Don, Thi Diic.

VIET HAI
Bai T2/292. Goi x, y, z la cdc 56 thue duong
thoa mdn diéu kién xyz = 1.
a) Tim gid tri nhd nhdt ciia biéu thitc

Fon x2 yz 22
x+y+yz y+z+23x z+x+xdy
b) Tim gid tri Ién nhdt ciia biéu thic
A7 PP 22

B = + +
Y+ +y PR +y +7 2R+ +x7
Loi giai. a) (cta bgn Boan Duy Thuyét, 9A2,
THCS Lé Quy Bén, Y Yén, Nam Dinh).

b e 3 y2 =
x+y+yz y+z+23x z4x+x3y
= s + Y + z
i+ yx Yiy+Py 2 rax+sy
g ¥ 2

TRty +y2 +zy+z2 2 +axz+al

Ap dung bat déng thitc Bunhiacopxki ta c6
A.(x(x2+.ry+y2) + y{yz+yz+zz} + z(zerxsz)) >
> (A4 4 2
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A +y+ )+ + D) 2 0P+ y + 252

il b e G

A=

x+y+z 3

Ap dung bét ding thitc Cosi c6
%2%};@: = 1. Gi4 tri nho nhit A
dat duoc khi vachikhix=y=z=1.

b) (cia nhiéu ban) Véi hai s6 thuc duong x, y

R R g R i

tacd(x =y )x —y)=0vadodétacéx' +y
> Xy’ (x+y), véi ding thitc xdy ra chi khi x = y.
Sir dung bt déng thic nay va xyz = 1 ta'cd

Az

x2y2 x2y2

xz}.z + x7 +}’? T _1.2},.2 +x3y3(x+y)
1 1% 1

L+xy(x+y)  z+0(c+y)
1 z 3

p(x+ y+ z) 7 xyz(x +y+z) % X+ y+z

Tuong tu véi cdc s6 hang khdc cla biéu thic
B 0 dé bai ta c6

z X
B=< + et
X+y+2 X¥y+z x+y+e
L Xty oy
XF vz

Gié tri 16n nhdt B = 1 dat dwoc khi va chi khi
X=yp=z=1.
Nhan xét. Co t&i hon mét trdm ban gidi ding bai

todn nay, nhung cling ¢6 vai ban chi gidi mot ciu a)
hodc ciu b). Nhidu ban sir dung bdt ding thic

a’ }Za—h
a+ab+p? 3

mi khong chiing minh.
VU PINH HOA

Bai T3/292. Gidi phuong trinh

J2+x—14+Vr=x2+1=x2 =x+2 (1)

Loi giai. .
Pidukin * +x-120,x-x*+120(2)

Ap dung bt ding thitc Cési cho méi s6 hang
0 v€ trdi cua phuong trinh (1) ta c6 :

;7x2+1__1{(x2+x—1]+1_x2+x

2 2

e it
F—,r—x2+l£(x .x2+1)+1:x .J;+2(4}

()

Cong theo timg v€ clia (3) va (4)

Va2 #x—1+x—x2 41 sx+1

Két hgp voi phuong trinh (1) ta duoc

X -x+x<x+1 hay(x-1)*<0

Ping thiic xay ra khi x = 1. Gi4 trji nay thoa
man (2).

Thir gia tri nay vao phuong trinh (1) ta thdy
x = 1 la nghiém duy nhdt cua phuong trinh
da cho.

Nhén xét, C6 rdt nhiéu ban cd o1 gii t6t.

TO NGUYEN

Bai T4/292. Cho tam gide ABC véi AB < AC.
Goi AD va AM ldn luat la duong phdn gidc va
diémg trung tuyén cia tam gidc. Duong thing
gua D va vuodng géc véi AD cdr canh AC J diém
E. So sdnh dién tich hai tam gidc ADM va
CEM.

Loi gidi. Kéo dai DE cét AB kéo dai & G. Tir
E ké Ex//AB cdt BC tai F. DE thdy ADGB =
ADEF. Suy ra BD = DF. Xét 3 truong hop sau :

¢ AE = EC = F trung v6i M. C6 FC = BM =
2MD.

¢ AE>EC = FC=MC - MF =BM - MF =
BD + DM - MF = DM + DF — MF =2DM

¢ AE<EC=FC=FM+MC=FM+BM =
FM + BD + DM = FM + DF + DM = 2DM.

Trong ca 3 trudng hgp déu cé FC = 2DM.

Ap dung dinh Ii Talet ta ¢6

Mit khédc hai tam
gidc ¢6 chung dinh
va ddy cing nim
trén- mot  dudng G
thang thi ti s6 dién tich bang ti s6 hai ddy nén :

Suec _ EC | Sapm _MD @
AC Slur s ML

B

Spac
T (1) va (2) ta o6 SMEC _Sapu p..
MAC - Samc
SmEc = Sapm

Nhan xét. Day 1a bai cé nhiéu cdch giai. Nhiéu ban
khong xét du 3 trutmg hop nhu 1 gidi trén. Mot sd ban

15
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tinh todn dai s6 hay diing cdc cong thitc luong gidc dé
gidi 14 cdc cdch khong hay 18m. Céc ban giai t&t bai nay
: Phii The : Ngé Vinh Tho, 9A2, THCS Gidy, Phong
Chau, Phii Ninh ; Vinh Phic : Nguyén Thi Thiy Héng,
9B, THCS Yén Lac ; Hai Phong: Bii Tudn Anh, Pham
Anh Minh, 9A, THPT NK Trin Phii ; Nam Binh: Vi
Khde Ky, 9A7, THCS Trin Dang Ninh, Luu Piic Ly,
Pham Van Hai, 9C, THCS Dio Su Tich, Truc Ninh ;
Pham Kim Hing, 9A2, THCS Leé Quy D6n, ¥ Yén ;
Thanh Héa : Trinh Thi Thde, 9B, THCS Lé Dinh Kién
; Ha Tinh: Nguyén Thi Bdch, 8A, THCS Phan Huy
Chi, Thach Ha ; Pdc Lac: Ngd Thi Huyén Trang, 8Al,
THCS Trén Hung Bao, Buén Ma Thudt

VU KIM THUY

Bai 15/292. Hai dwing tron %), va @ ca
nhau tai hai diém A, B. Mét diém P thay déi
trén ducmg tron %, P khdc A va B. Cdc dudme
thang PA, PB lai cat €5
Goi M
diong thang PM di qua mét diém co dinh.

theo thit ti tai D va E
la trung diém DE. Chitng minh rdng

Loi giai. (Theo ban Vuong Anh Quyén, 9A,
NK Trdn Phu, Hai Phong)

Ggi Ol, 02 la tim cua %’J, gg tu(}'ﬂg l'mg.
Dudng thing 0,0, cit %, tai diém N. Tacé :

APB=DPE = %sd DQE-%sd ANEB

VI APB khong d6i, sd ANB khong ddi nén
sd DQE khong d6i = DE khong déi = DM
khéng ddi = MO, khéng déi (1)

Qua P, ké tia Px L PO, sao cho tia PA nim
gilta hai tia Px va PB.

Tacé: ADE = ABP = APx = Px//DE.

Viy : PO, L DE. Chd ¥ tiing : MO, L DE. Ta
c6 : PO,/IMO,.

16

Goi K la giao diém cia PM va 0,0, Theo

dinh Ii Talét, tacé: ﬂ=ﬂ (2)
Ko, Mo,

Tur (1), (2) véi chu y ring PO, khong déi, ta
cb LT khéng déi. Suy ra : K ¢6 dinh. Vay :
KO,

duding thiang PM luén di qua diém K c6 dinh.

Nhin xét. 1) Bai todn nay chi ¢6 24 ban tham gia
giai, qud it !! Nguyén nhin cla su it 6i nay 12 & chd’
nhiéu ban cim thiy minh khéng di sic gidi quyét triét
dé vin dé "phép chimg minh khong duoc phu thude
hinh v&". D& gidi quyét tot vin dé trén cdn phai xét khi
nhiu vj tri twong ddi cia 2 dudng tron va cic duimg
thing, cé kién thic vé géc dinh huéng nhung diéu sau
ndm ngoai s hiéu biét clia hoc sinh THCS.

2) Lai gidi ciia tht c 24 ban, k€ ci ban Viong Ank
Quyén ciing vin phu thudc vao hinh v&. Tuy nhién, do
sir han ché doi vdi hoe sinh THCS ta danh chdp nhin
mot 1o gidi nhu trén.

3) Cdc ban sau day ¢ 1&i giai trong déi tot

Hai Phong : Nguyén Tién Diing, Pham Anh Minkh,
9A, THPT NK Trin Phi ; Nam Binh: Nguyén Dirc
Tdm, Nguyén Quéc Khdnh, 9A7, THCS Trin Dang
Ninh ; Vinh Phic : Kiéu Thanh Long, 8B, THCS Vinh
Yén ; Nguyén Viét Ha, K27G, Todn — Tin , DHSP Ha
Noi 2 ; Ha Tay: Nguyén Ngoc Thdu, 9A, THCS Thach
Thét; Thanh Hoéa : Trinh Thanh Péng, THCS Tay Do ;
Cén Tho: Nguyén Minh Ludn, 8A, THCS Nguyén
Viet Héng, I

NGUYEN MINH HA

Bai T6/292. Cho p la 56 nguyén 16'lé va a,,
as,..., d,y la p=1 56 nguyén khong chia hét cho
p. Chitng minh rdng trong cac tong T = ka; +
kra; + ot kp_;up_;_, trong dé k; (i = 1, 2, ...,
p—1) bang 1 hodc bang 1, ¢é it nhdit mét téng
chia hét cho p.

Loi giai. (Cua cdc ban Pdng Pinh Khdnh,
11A1, PTCT-T, PHSP Ha Noi, Nguyén Xudn
Triwdmg, 12A,, THPT chuyén Vinh Phiic)

Ta chimg minh bing quy nap nhén xét sau :

Tap hop céic s6 dang . _ ki, ¢6 it nhit m+1
i=1
s6 dur phan biét khi chia chop véi | <m < p-1.
That vay v6i m = 1 khing dinh ding do
ay # —a; (mod p).
Gia sit khéng dinh ding véi m —1 : tén tai m

6T, Ty, ..., T, trong 6 T, c6 dang Z k.a; v6i

i=1
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cdc k; tuong ing va T; # T; (mod p). Xét hai
tip hop A = {?} +a,li=12,..m} va
B={T; -a, if:l,z,...,,m}
Néu t6n tai j v6i 1 < j < m — 1 sao cho
Ti—a, #1 fa, (Vi=1/2.  m—1)th B

rang tap {T; +a,li=12,..m} U T;—a, sl
L]

m + 1 s6 phan biét (mod p) c6 dang Zk,- a; .
i=1

Gid st trdi lai khi d6 Y (T; +a,)

Z(Tf —am)' = 2ma,, = 0(mopp). Vi m<
Jj=1

p-1, a,, # 0 (mod p) nén diéu nay khong xay ra.
Nhan xét duge chitng minh.

Dic biét v6i m = p—1 thi theo nhén xét trén s&
ton tai mot hé thing dw ddy di (mod p) gém céc

=
s6 c6 dang ik;a; . Do d6 phai c¢6 mot s6
i=1
Pl
dang Zi'jai chia hét cho p.
j=1
Nhan xét. Bai todn nay chi ¢4 it ban tham gia gidi ma
trong s& cdc 1 gii gii dén c6 khéng it 1o gidi sai
hodic chua ddy di. Cdc ban cé Idi giai t6t : Nguyén
Minh Céng, 12T, THPT Lam Son, Thanh Héa :
Nguyén Hodng Thanh, 11A1, PTCT-T, DHSP Ha Noi ;
Nguyén Duy Thanh, Pham Vdn Trung, 11T, THPT Lé
Khiét, Quang Ngai ; Lé Phuong, 11, THPT Luong Thé
Vinh, Déng Nai ; Nguyén Lim Hung, 11T, PTNK
PHQG Ho6 Chi Minh.

DANG HUNG THANG
Bai T7/292. Cho tam thitc bdc hai P(x) = x
+ px + g Hf_'f_'ﬁ tim tdl cd cde da thirc hdic bén
O(x) ¢6 hé s bdc cao nhdt bing 1 sao cho

P(Q(x)) = Q(P(x)).

Loi giai. (cia ban Phan Thanh Nam, 11T2,
THPT chuyén Luong Van Chanh, Phi Yén va
mot s6 ban khéc),

Ta thdy ngay da thitc Q(x) = P(P(x)) thda man
cdc di€u kién cha dé bai. Chiing ta ching minh
bang phén chiing ring da thic d6 1a da thic duy
nhét c6 cdc tinh chét trén.

Gia sit t6n tai hai da thic Q,(x), Q,(x) khic
nhau va ciing thoa min dé bai. Dit fix) =

0y(x) = Q,(x). Nhu vay flx) £ 0. Hon nita vi
0,(x) va 0,(x) c6 bic bing 4 va cling c6 hé s6
cao nhét bing 1 nén béc clia f 1a degf < 4.

Ta 6 fIP(x)) = 01(P(x)) — Q(P(x))
= P(Q,(x)) - P(Qx(x))
= (@) +pQi0 +4- (02 ()’ ~pQs) 4
=fx) . (Q)(x) + @2(x) + p) (*)

Chii ¥ ring néu hai da thiic o(x) va ¥(x) ciing
khong déng nhit bing 0 thi dego (¥(x)) =
degp.deg¥ va deg(p(x).¥(x)) = dego + deg'P.

Do dé tir (*) ta c6 2.degf = 4 + degf
= degf = 4, mau thuln véi degf < 4. Vay da
thitc duy nhét thoa man dé bai 1a

Q) =P(P(x) =x* + 2p2° + (P2 + p + 29)% +
plg+px+qp+q+1).

Nhan xét. 1) Mot s& it ban do khéng ndm chic kién
thifc vé da thitc nén di c6 két ludn sai : khong tén tai da
thirc ((x)!. Mot s6 ban gidi theo phuong phdp so sdnh
bac nhu trén, con nhiéu ban gidi theo phuong phép
d6ng nhat cdc he s6 (phai tiph todn nhiéu hon). C6 ban
nhén xét vui ring : day 1a mot bai todn thi cia Rumani
va day la 1dn thit ba ban d6 gidi bai nay.

2) Cic ban sau c6 101 giai t6t : Hoa Binh: Vi Vin
Duong, Vit Hitu Phuong, 11T, THPT Hoang Vin Thu ;
Bdc Ninh : Nguyén Vdin Thdo, 11T, THPT Hin
Thuyén; Phi Tho : Hodng Ngoe Minh, Dinh Thai Son,
THPT Hing Vwong ; Ha Néi : Trdn Anh Tudn, 114,
BHKHTN - DHQG ; Hai Duong : Ninh Tién Thanh,
10T, THPT Nguyén Trdi ; Thanh Héa : Ddng Trong
Nam, Lé Manh Trung, 11T, THPT Lam Son ; Nghé
An: Dinh Xudn Hdi, 10A1, PTCT, PH Vinh ; Nguyén
Danh Tudn, 11A1, THPT Phan Boi Chau ; Quang
Ngai: Pham Vin Trung, 11T, THPT Le Khiét ; Dong
Nai: Lé Phuong, 11T, THPT Luong Thé Vinh : Khanh
Hoa: Nguyén Tién Viér, 10T, THPT L& Quy Pon ;
Déng Thap: Nguyén V5 Vinh Léc, 11T, THPT Sa Déc -
Phi Yén: Huynh Lam Linh, 11T2, THPT Luong
Van Chénh. Y

NGUYEN MINH BUC

Bai T8/292. Xt k s6'khéng am x;, x;, .., x;
a) Biét Xp+x; + .+ a2k Chime minh .1'.-]3'_s.lg
X +X + X2 a4l x
vat 56 thue a = 1
b) Biét xf +x8+..+xP 2k,

rdng : x{ + x4+ ...+ x@ =7+ 1', e 1."

Chitng minh

vai cde s6'thue a, b théa mdan a =b > 0.
Loi gidi. a) Ap dung bt ding thitc Becnuli
md rong :
P>at—a+ 1,¥i>0, a2 1.
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i=1

k k
2 Y x; (tir gid thiet {Z i k}(a ~1)=0).

i=1 i=1

; =1,

b) Viét x¢ =(x'-")a V6 xf =y, ;0= %
ap dung két qué céu a) ta duge dpem.

Nhin xét. 1) Ciéc ban cé thé ching minh bt ding
thite Becnuli md& rong bing cdch khéo sdt ham sé fix) =
arto-1 va chitng minh flx) = f{l) vdi moi x = 0 va
o> 1 (xem cau V trang 7).

2) Céc ban gidi t6t bai niy :

Bac Ninh: Nguyén Thi Thity Duong, 11 Sinh, THPT
NK Héin Thuyén, Ha Noi : Nguyén Anh Tén, 11T, THPT
Ha Noi - Amsterdam, Nguyén Hitu Binh Minh, 10A
Toén, Pdng Dink Trucmg, 10B Todn, DHKHTN -
PHQG Ha Néi ; Nam Dinh : Nguyén Pinh Qudn, 10K,
THPT Giao Thiuy A ; Hai Phong: Nguyén Tién Luong,
11T, PTNK Trén Phd ; Quang Ngai: Pham Tdn D,
10T1, THPT chuyén L& Khiét ; Binh Binh: Trdn Ngoc
Trung, 11T, THPT Lé Quy Don, Quy Nhon; Tp. Ho Chi
Minh : V& Quy Nhon, 11CT, THPT Lé Héng Phong.

NGUYEN VAN MAU

Bai T9/292. Cho tam gidc ABC véi r la bdn
kinh duong tron ngi tiép. Goi h,, hy, h, la dé
dai cdc duong cao voi h, < h, < h. Ching
minh rdng :

Or <h, +h, +h, 55r+2r[sfﬂ+'°”,“—c]=

/ sinC  sinA

. " 2
LR zr[ ’sTnA = /smC}
sinC sin A

Loi giai. (cia Hodang Ngoc Minh, 11Al,
THPT chuyén Hiing Vwong, Phii Tho va nhiéu
ban khic).

Goi a, b, ¢ 12 d6 dai cdc canh cha tam gidc
twong Wng véi cdc dudng cao c6 do dai
hy . hy . h., S 1a dién tich tam gidc, ta c6 cdc hé
thic sau 28 = ah, = bhy, = ch, = (ath+c)r=

= besinA = absinC,

[ oo ey
hr he vk i E

a L&

*)

18

Tir céc hé thic d6 suy ra BDT (*) can chiing

minh tuong duong véi BDT sau :
9£{a+h+(r)(l+-l-+—l-—J£5+2[E+£]
g B o
~2
=04 Z[JE_\/E] ) {**}
« a

BDT phia bén trdi (**) dé dang thiét lap ducc
nh BDPT Cbsi, dang thitc & day xay ra khi va
chi khi @ = b = ¢, nghia 1a AABC la déu.

Ta chi con phdi ching minh BDT phia bén
phéi ctia (**) :

(a+b+c)[l+.1~ +~lu] < 5+2(E+5] 1

ar e G kL
PSR SE S ae
PSR Bh i P

o @b+ b+ 2abe = dc + Bre + bla+ cfa

= {azb - hza} Lips SR YU 5
2abc 20

& (a—b)(ab + be — ca — ¢*)

<> (a+c)(a=b)(h-c) = 0 (3)
Vi h, < h, < h, hay EE%EE suyraa =
a &

b z ¢ nén (3) diing = (2) diing = (1) ding.
D4u déng thitc & (1) xay ra khi va chi khi hodc
a = h, hodc b = ¢ nghia la khi tam gidc ABC cin
¢ C hodc cin § A.
Két luan : Hai d4u ding thic & (*) dat duoe
d6éng thai khi va chi khi ABC la mét tam
gidc déu.

Nhan xét. 1) Bai todn trén day thudc loai d&, cé trén
400 ban tham gia giai bii tAp niy. Tuy nhién, nhiéu ban
giai con rudm riy, da sd trinh bay dai dong, luém thudm.

2) Thue ra khéng cdn phai chuyén qua do dai cic
S :—" . Nhung sir
dung h,, hy, h, thi dé chimg minh BDT (2) dudi dang ti
$6 cdc dudng cao ta phai mit thoi gian viét gip doi do
phai viet chi s6. Hiu hét cdc ban da khon ngoan trinh
bay 184 gidi nhu trén, khéng' miay mée chuyén (i s cée
sin sang ti s6 cdc dudmg cao.

3) Ngoai ban Hodng Ngoe Minh, cic ban sau day
ciing cd loi giai tuong d6i gon ging :

Ha Noéi : Ddng Dinh Trutmg, 10B Todn, Nguyén
Phuong Nhung, 11A Toin, DHKHTN - DHQG Ha
Noi, Nguyén Manh Long, 12N, THPT Thing Long ;
Bic Ninh : Ngé Quy Hodn, 11A1, Nguyén Tudn
Minh, 10A1, Nguyén Vin Thich, 12A1, THPT Yén

canh a, b, ¢ vi c6 thé bifu thi

sinC ¢
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Phong I, Bai Vin Phue, 10T, Lé Vdn Nghia, 11T,
Nguyén Thi Thay Duwong, 11 Sinh, THPT NK Han
Thuyén ; Vinh Phic : Kiéu Thanh Long, 8B, THCS
Vinh Yén, Tx. Vinh Yén ; Bii Vidn Vii, 10A1, Nguyén
Phong Hai, 11A1, Hodng Vinh Hung, Nguyén Ngoc
Minh, Chuong Ha, 11A3, Nguyén Duy Hung, 11B2,
Tran Thi Lan Anh, 11B3, Nguyén Vdin Gidp, 12Al,
THPT chuyén Vinh Phic ; Lao Cai: Nguyén Quéc
Tudn, 12A, THPT Lao Cai ; Hung Yén: Pham Ngoc
Sdng, 11T, THPT NK Hung Yén ; Hai Duong : Nguyén
Thanh Nam, Pham Thanh Trung, 11T, THPT Nguyén
Trai ; Hai Phong : Pham Anh Minh, 9A, Lé Céng Son,
11T, THPT NK Trin Phi ; Hodng Biic Giang Nguyén,
11A6, THPT Thdi Phién ; Hoa Binh: Nguyén Ldm
Tuyén, 12T, Ha Hitu Cao Trinh, 11T, THPT chuyén
Hoing Van Thu ; Nam Binh : Hodng Vdn Truomg,
10T, Dinh Duy Tién, 10T2, Nguyén Vdn Tiép, 10T3,
THPT chuyén Lé Héng Phong ; Thanh Héa : Nguyén
Vian Hodng, 11A, THPT Hoéng Héa II, Mai Vdn Phii,
11E, THPT Ba Dinh, Nga Son, Nguyén Dic Tai, 12T,
THPT Lam Son ; Nghé An : Pham Ditc Nhdn, 10A1,
PTCT BH Vinh ; Cae Biic Tudn, Lé Bdo Trung, 10A2,
THPT Phan Boi Chau ; V@ Thanh Hdi, 11A1, THPT
Nghi Loc I, Quéang Binh: Hodng Puie Quang, 11A,
THPT Dio Duy Tir, Tx. Déng Héi ; Quang Tri: Trdn
Tién Hoang, 12T, THPT chuyén Lé Quy Dén ; Quing
Ngai: Pham Vén Trung, 11T, Podn Vin Ludn, 11 Li,
THPT chuyén Lé Khiét ; Binh Dinh: Trdn Thanh
Trinh, 11T, THPT chuyén Lé Quy Dén, Quy Nhon ;
Phii Yén: V& Nhdr Linh, 11A1, THPT Nguyén Hué,
Tx. Tuy Hoa ; Phan Thanh Nam, 11T2, THPT chuyén
Luong Van Chénh ; Binh Thuan: Nguyén Phudc Tai,
11A2, THPT Tréin Himg Dao, Phan Thiét ; Péng Nai:
Lé Phuong, 11T, Lé Trung Hiéu, Nguyén Hdi Phong,
12T1, THPT chuyén Luong Th& Vinh, Bién Hoa ; Bén
Tre: Nguyén Tién Diing, 10T, THPT Bén Tre.

NGUYEN DANG PHAT
Bai T10/292. Cho tit dién ABCD c6 timg cap
canh déi dién bang nhau. Goi ¢ la s6 do géc nhi
dién canh AB cua tit dién. Chitng minh rdng :
a) cos@ = 1 —2cotgA.cotgB.

1
b) sing S ————
pesy JV2sin A.sin B
trong do A, B la cdc gée ciia tam gidc ABC.

Dang thitc xdy ra khi nao ?

Loi giai. a) Dat AB=CD =a, AC=BD = b,
BC=AD=c¢c..

Gia st Sy, Ry , o 14n luot 14 dién tich mét mit
nao dé cua i dién ABCD, bén kinh dudng tron
ngoai ti€p AABC, géc giita AB va CD. Chiéu
toan bo ur dién ABCD 1én mp(P) vudng géc véi
AB. Goi A la hinh chiéu ciia A, B 1én mp(P),
C}, D 1an luot 12 hinh chi€u cia C, D 1én mat
phéng d6. Goi CH, DK la dudng cao clia ACAB,
ADAB tuong 1ing.

Khid6 CiAD, =0 A AC,=CH= 22

a
25, :
A\Dy=DK= =2 (C,D, = asinc.
a

Ap dung dinh Ii ham s6 césin cho AAC\D,
tacé ¢, D2 = A C? + A D2 -2A,C,. A D, .cosp

a’.sinfa _ 25%(1-cosp)

1).
4 a? @

Sir dung phuong phép hinh hop ngoai tiép ti

o A
dién ta nhan duge hé thitc cosa = FC—;-J—I
o
Do dé tir (1) suy ra
252(1-cos @):%{az +¢2 =B (a2 + b2 —2)
= a?hc.cos A.cos B (2)
g abc ; 3
T §, = T b =2R;sinB, ¢ = 2R sinA va (2),

ta nhan duoc sinAsinB(1 — cosp) = 2cosAcosB
<> 2cotgA.cotgB + cos@ = 1(dpcm)

b) Dwa theo Nguyén Xudn Truomg, 12Al,
THPT chuyén Vinh Phiic.

Sir dung két qua cdu a, ta co

sin’g = 1 - cos’@ = 1 - (1 - 2cotgAcotgB)?

= 4cotgAcotgB(1 - cotgAcotgB)

_ 8cosAcosBeosC

~ 2sin? A.sin? B

V6i moi AABC ta c6 bit ding thic

(3)

cosA.cosB.cosC < % , ddu béng xay ra khi va chi
khi AABC déu. Do d6 tir (3) ta dugc
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sing < (dpcm)

\EsinAsinB

Diu déing thitc xdy ra khi va chi khi ABCD la
tir dién déu.

Nhin xét. 1) Dé di dén Idi gidi cha bai todn da s6
cdc ban déu xudt phat tir mot trong hai hudng

Huéng thie 1: Skt dung dinh Ii hiam s6 cosin [ cho géc
tam dién (dd c6 trong cu6n "Tuyén tip 340 bai todn
hinh hoc khéng gian” cla tdc gid Sarugin). Tuy nhién
chi c6 mot s6 ban chiing minh dinh li nay.

Hudmg thir 2: Sir dung két qua sau, cdch chiing minh
tuong tu nhu clu a :

B6 dé : Cho t dien ABCD. Goi o 1a s6 do nhi dién
canh AB ciia tf dién d6, o 12 géc giita AB va CD. Khi
d6 ta cé hé thic

4 2
AB.CD.
Sisc + Siﬁﬂ i 2SA.BC'SABD'COS¢?= [—C‘gﬁ]

2) Cic ban sau c6 101 gidi 16t hon ¢ :

Ha Noi : Lé Hing Viér Bdo, 10A, PTCT-T,
DHKHTN - DHQG Ha Néi , Nguyén Trung Chinh,
12T, THPT Ha Noi- Amsterdam; Vinh Phic : Vi Nhdt
Huy, 11A1, Trdn Bd Bach, 12A2, Nguyén Xudan Trucng
, 12A1, THPT chuyén ; Yén Bai : Trdn Binh Minh,
11A1, THPT Nguyén Tét Thanh ; Bic Ninh: Nguyén
Thi Thity Duong, 11 Sinh, Nguyén Vin Thdo, Lai Ddc
Khdi, 11T, THPT NK Han Thuyén ; Hai Duong :
Nguyén Thé Loc, Pham Thanh Trung, Nguyén Thanh
Nam, Nguyén Anh Ngoc, 11T, THPT chuyén Nguyén
Tréi ; Hai Phong: Nguyén Tién Lugng, 11T, THPT NK
Trdn Phi ; Ha Tay: Nguyén Vdn Trung, 11A1, Nguyén
Xudn Khdnh, 12A1, THPT Ngoc Tao, Phic Tho,
Nguyén Tién Yét, 11T1, THPT Nguyén Hu¢ ; Hoa
Binh: Ha Hitu Cao Trinh, 11T, Nguyén Ldam Tuyén,
Nguyén Thai Ngec, 12T, THPT chuyén Hoang Vin
Thu ; Nam Binh: Nguyén Birc Tam, 9AT, THCS Trin
Dang Ninh ; Ninh Binh: Trinh Thity Nhung, Lé Vin
Loi, 11T, THPT Luong Van Tuy ; Thanh Héa : Pdng
Trong Nam, 11T2, Nguyén Dic Tai, 12T, Lé Manh
Trung, 111, Bai Héng Quén, Mai Quang Thanh, 11T1,
THPT chuyén Lam Son ; Nghé An : Trdn Dinh Trung,
Lé Quéc D&, 11AT, Nguyén Pinh Hung, 11A1, khéi
PTCT-T, PH Vinh, Trdn Quang Vii, Lé Dinh Chung,
11A1, THPT chuyén Phan Boéi Chau ; Quang Tri:
Héng Ngoc Binh, Trdn Tién Hoang, 12T, THPT chuyén
L& Quy Don ; Quang Ngai: Phan Vdn Trung, 11T,
Trdn Thdi An Nghia, Nguyén Huy Cung, 12T2, THPT
chuyén Le Khi€t, Huynh Trung Nghia, 11A8, THPT
Pite Phd ; Phi Yén: Phang Trong Thue, 11T2, THPT
Luong Vin Chénh ; Binh Binh: Nguyén Hodi Phuong,
11T, THPT chuyén L& Quy Don ; Khanh Hoa: Nguyén
Tién Viét, 10T, THPT chuyén L& Quy Pon, Nha Trang ;
Tp. Ho Chi Minh: Nguyén Khdc Dinh, Trdn Anh
Hoang, 12T, PTNK, DHQG Tp. HCM; Déng Nai: Ha
DPang Khéi, Nguyén Hdi Phong, 12T1, Lé Phuong,
11T1, THPT chuyén Luong Th€ Vinh ; Péng Thip:

20

Nguyén Va Vinh Loe, 11T, THPT thi xd Sa Dec ; Bac
Liéu: Nguyén Vén Tam, 12A1, THPT Gid Rai.

HO QUANG VINH

Bai L1/292. Mot chiéc thuyén khoi heong
m = S50kg chuyén déng thdng trén mdt nicéc voi
vin toc ddu v, = 10mfs, chiu luc can cua niéde
Fo =—aV véi V la van téc cta thuyén, a ld
hang s& duong.

a) Biét quang dudmg thuyén di duge khi van
téc gidm fir v, dén v = Smis la 40m. Xdc dinh a
va thot gian thuyén di digc quing dudng do.

b) Xdc dinh qudng duong thuyén di dugc dén

_ khi ditng lai va thei gian di qudng duong do.

Loi giai. a) Chon truc Ox hudng theo chiéu
chuyén dong ctia thuyén. Ap dung dinh luat II

! ’ d
Niuton ta cé : ma = m.?v = —av (1)
'y

o i Al bl
m dt

il
= rdv=j -—-de
Vo e M

(=¥ _ (10-5)

=a=m = 6,25 (kg/s) (2)
X
i dv o
Ngoii ra, theo (1) : — =——dIt
v m
="l —gm2~55s 3)
AT

b) Theo (2) quing dudng 16n nhat ma thuyén

di duge (img véi v = 0) 1A Xpax = —v, = 80m.
o

Ngoai ra, tif (3) suyra v = v,_,,e‘; .Dod6v=0
tng véi t = o : sau khoang thdi gian rédt 16n
thuyén dimg lai. Trén thuc t€ thoi gian di la hitu
han vi quy ludt phu thuéc vao van téc cla lyc
can khéng con nhu trén.

Nhin xét. Céc ban c6 i giai ding :

Hai Duwong: Nguyén Qudc Long, 11 Li, PTNK
Nguyén Trdi ; Péng Nai: Ma Nam, 12 Li 1, THPT
Luong Thé Vinh ; Thanh Hoéa: Trinh Minh Cdnh, 12A,
THPT Téng Duy Tan, Vinh Loc ; Thira Thién — Hué:
Nguyén Thanh Quang, 12 Li, Quéc hoc Huf ; Bic
Ninh ; Lé Xudn Thdi, 12 Li, Nguyén Trong Vuong, 12
L{, THPT NK Han Thuyén ; Nam Binh: Nguyén Tudn
Anh, 11 To4n 1, THPT chuyén Lé Héng Phong ;
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Quing Ngai: Bii Minh Tri, 11 Li, THPT Lé Khuyét,
D6 Tan Tai, 12 Li, THPT chuyén L& Khiét ; Phi Tho:
Luu Quéc Tudn, 12B1, Vii Quéc Hién, 11B, Nguyén
Kim Ngoc, 11B1, THPT chuyén Hung Vuong ; Nghé
An: Hé Quéc Huy, 11A7, Nguyén Thi Bich Ngoc,
12A3, Trdn Quang Vi, 11A7, Thdi Viét Canh, 11A3,
BDdng Hang Lé, Vi Manh Linh, Pham Cung Sem, 11A3,
THPT Phan Boi Chau, Vinh ; Vinh Phic: Nguyén
Thanh Phuwong, Chu Anh Diing, 11A3, PS Thanh
Trung, Nguyén Duy Hung, Nguyén Ngoc Anh, Nguyén
Minh Kién, 12A3, THPT chuyén Vinh Phiic ; Ha Tinh:
Nguyén Xuin Dic, Lé Puc Dat, Nguyén van Ti,
Nguyén Biee Viér, 11 Li, THPT NK Ha Tinh.

MAI ANH

Bai 1.2/292. Cho mach dién nhu hinh vé :

Y e .
C; =Cs =.C; = —C, =d5uF : U = 24¥:
. 2
R=1152
R’
.} |
| i £ A ( l B
1 (] 2 | iRy
| 37 j Do
|
e N
E K,
| )
&\ J
| —t -
U

Ban daw cdc khéa K, K;, K; déu md, cde ty
chua tich dién. (Bl
Déng khéa K, cde tu tich dién hoan roan. Sau
dd, mo khdéa K va dong déng théi hai khéa
K;, K.
a) Tim nhiét lugng tong céng tda ra trén cdc dién
tro cho dén khi trang thdi mach dién da 6n dinh.
h) Xdc dinh cuémg do dong dién chay qua cdc
1
{,‘ .
12
- a " - ] -~
Loi giai. a) Khi K dong, cédc tu dién tich liy
ning luong téng cong 14 :

||'::'l[:|'.F ."-"I’JI' _-':.-"I” I'll:' , =

2
W, = Yocor s LEY 5 T e i me
2 g = 6

K va déng déng thoi K, K, thi cdc tu mic
song song. Ap dung dinh luit bdo toan dién
tich, tinh duoc hiéu dién thé U’ trén cic tu dién :
(3C + 200U = CTU +20U > U’ = % Liic

nay ning luong téng cong cua céc tu dién 1a :

W = 2lscu*2 =;.—?CU2. Nhiét lugng téa ra

trén cic dién trola AW =W, - W = —j—i—CUz =

1,62.1072/.

b) Mach cé tinh déi xing nén cudng d6 dong
dién qua cdc dién tro nhu nhau va luén ¢6 U, =
Ucs. Dong dién qua céc dién trd c6 cudng do 1),

12 lh'lg vdi khi UMN - ]—l‘?"U va khi UMN =

ik s
12

dung dinh luat bao toan dién tich tai niit A ta cé:
7 ;
U, +2U,- U, = EU (1). Ngoai ra xét cdc mit

AMNBA va AMNA ta c6 : 2U, + Uy — Uy = (1)
valU, + U, ~ILR=0(3).
' 1y

T (1), (2), () timduwoc ], = —— = 1A.
(1), (2), (3) tim dwoce I AR

+ Tuong ty, tai thdi didm r, khi U,y =

——11—2{;' , ta ¢6 cdc phuong trinh : 2U", + 22U, +

U‘z“%” @20, = U= Uy=0(5);val

-~ E}Hz e IQR = 0 (6}
Tir d6 tim dwoe : [5 = E£=_2_3l =0,7 (A)
. T2R 33

Nhan xét. Cic ban c6 151 gidi ding :

Quang Binh : Dwong fhiw Anh, 12 Li, THPT NK
Quéng Binh ; Thanh Héa : Lé Vin Duong, 12Al,
THPT Hau Léc I, Hau Loc ; Hung Yén: Pdo Ngoc
Thiy, 12 Li, THPT NK Hung Yén ; Nam Binh :
Nguyén Vin Tudn, 11 Li, THPT L& Héng Phong ;
Dong Nai: Ma Nam, 12 Li 1, THPT chuyén Luong Thé
Vinh ; Béc Ninh: Lé Xudn Hiing, Lé Xudn Thdi, 12 Li,
THPT NK Han Thuyén ; Ha Tinh : Lé Hiw Ha,
Nguyén Dire Viér, 11 Li, THPT NK Ha Tinh ; Vinh
Phitc : Chu Anh Diing, 11A3, Nguyén Tudn Linh,
Nguyén Ngoc Anh, Nguyén Minh Kién, 12A3, THPT
chuyén Vinh Phiic ; Yén Bai : Phan Thi Kim Hoa,
11Al, THPT chuyén Nguyén T4t Thanh ; Nghé An :
Lé Céng Truemg, K29 Li ; Nguyén Qudc Viét, Nguyén
Thi Thu Hién, Ddng Hdng Lé, Vii Manh Linh, Pham
Cung Sem, Lé Dink Nam, 11A3, THPT Phan Boi
Chau, Vinh.

MAI ANH
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BAI SO 50

Problem. A group of 11 scientists are
working on a secret project, the materials of
which are kept in a safe. The safe is provided
with a number of different locks, and each
scientist is given the keys to certain locks. The
scientists can open the safe only when a
majority of the group is present. How many
locks are required and how many keys must
each scientist have?

Solution. Given any 5 members of the group,
there must be a lock for which none of them has
the key. But each of the other 6 members must
have this key since they form a majority of the
group. Therefore the number of locks must be at
least equal to the number of ways in which 5
people can be selected out of the 11 scientists,
i.e., the binomial

1
LI IR
519!

Now let A be one of the scientists. We have
just seen that given any set of 5 scientists
selected among from the remaining 10, there is
a lock which they can not open, and that A has a
key to this lock. So A has at least a number of
keys which equals the binomial

10!
5151 = 232.

This lower bound can actually be attained by
using 462 locks, one for each set of 5 scientists
of the group. A majority of the group (with at
least 6 scientists) can always open the safe since
for any lock L there are only 5 scientists not
having the keys to L.

Tir méi:
group = nhém, t6
scientist = nhé khoa hoc
secret = bi mét (tinh tir)
project = chuong trinh, du dn
material = tai lidu, vit liéu
keep = giir gin (dong tir)
safe = két st
provide = cung cép (dong tir)
lock = & khod
key = chia khod
majority  =da s6
present = ¢6 mat (tinh tir)
require = ddi hoi, cdn dén (dong tir)
select = lya chon. tuyén chon (déng tir)
binomial = nhi thic
low - = thép, duéi (dong tir)
bound = chin, gidi han
actually = thue s (pho tir)
attain = dat dugc (dong tir)

NGO VIET TRUNG

SAI LAM 0 BAU ? (Ticp rrang 24)

Bai todn di "bat 8n" ngay tir gia thiét, mic nhién
c6ng nhén tdn tai x € R sao cho

Jx2—4x+9—\f.x2-—4,t+8 =2 (1)
Tuy nhién chiing ta thdy ring phuong trinh nay
vé nghiém trén tdp R.
That vay, phuong trinh (1) trong duong voi
Jrz —dx+9=2+x2 —4x+8
& x2—4x+9 =

=4+4yx2 —4x+8+x2 —4dx+8
< x2-4x+8 =——-i—.

Chinh vi d sir dung mot gid thiét khong thé 6
nén din dén cac két qua mau thudn !

Cic ban c6 1oi phan tich t6t hon ca la :

Nguyén Vdin Hoan, 11 To4n, THPT Han
Thuyén, Bac Ninh ; Nguyén Phuong Nhung, 11A
Todn, DHKHTN — DHQG Ha Noi ; Pdng Bdo
Diie, 8E, THCS Dang Thai Mai, Vinh, Nghé An ;
Truong Thi Thanh Phiong, 11 Ly, THPT chuyén
Lé Khiét, Quang Ngai ; Lé Vdn Phuc, 11B3,
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THPT chuyén Vinh Phiic, Vinh Phac ; Hé Khanh
Nam, 10 Héa, THPT NK Ha Tinh, Ha Tinh.

KIHIVI

PHUONG TRINH BAC 4 CO 5 NGHIEM ?

Trong cudn sich "40 dé chon loc, Todn luyén thi
16p 9", XB niam 1996 c6 bai todn sau (dé s6 22).

Gidi phitong trinh

(- 6xr-97 =x(—4x-9) (1)

Lai giai trong sdch nhu sau :

Pat x> — 6x -9 =1 (2), phuong trinh (1) ¢6 dang
Aox(t+20=0(t+0(-2x)=0=>1=-x ;
t=2x

* Néu 1= —x, tir (1) cé (—;rcjl2 = x(x* - 4x - 9)

& x(x*-5x-9) = 0suy ra x;=0; x 3= - i;{a -

* Néut=2x,tir(1)co 4+ --'Jr(x2 - 4x—9)
= x(.rz—Sx—()) =0suyrax; =0;x4=9;x5=-1

Tai sao phuong trinh bac 4 c¢6 5 nghiém ? Cic
ban cé ¥ kién gi ? '

TRAN XUAN UY
(GV THCS Trdn Ddng Ninh, Nam Dinh)
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~ JACOB STEINER

Giac6p Stayne (18/3/1796 - 1/4/1863) sinh &
bang Becno (Berne) nuée Thuy Si, con trai moét
chil trang trai nén héi nhd chi di chin ciru. Pén
nam 14 tuéi anh méi duge téi trudng hoc &
Yvecdéng (Yverdon) clia nha su pham néi tiéng
Petxtalodi (Pestalozzi). Phuong phdp gidng day
theo huéng tim toi, ggi md& cla Pestalozzi da
giip Steiner béc 16 nhiing kha ning truc gidc
khac thudng vé hinh hoc. Sau d6 Steiner tiép tuc
hoc va tot nghiép & trudng dai hoc Haidenboc
(Heidelberg) (1821) nuéc Ditc. Ong di day tr &
Beclin (Berlin) thu d6é nude Dirc trude khi duoc
giang day todn chinh thic tai truong ki thuét
Gewerbeakademie. Vao lic dé (1826) nha todn
hoc, ki st Oguyxto Coren (Crelle A.) xust ban
mét tap chi vé todn hoc thudn tiy va ing dung.
Steiner dd cong bé nhiéu cong trinh trén tap chi
nay nén da duoc cdc vién si Vién Han 1am khoa
hoc Berlin 1a Giacébi, Coren, Humbén (K.G.
Jacobi, A.L. Crelle, A. Humboldt) tich cuc tng
ho dé trg thanh gido su trudng dai hoc Berlin
(tir 1833).

Cic téc phdm chinh clia Steiner 13 :

"Dung hinh biing thuéc thing va mot dudng
tron khéng déi" (1833).

"Phét trién c6 hé théng tinh phu thuoc lin
nhau cta cdc cdc hinh dang hinh hoc" (1834),

"Vé cdc gid tri 16n nhat va nho nhit cia céc
hinh phing va mat cdu" (1842).

Céc cong trinh cla 6ng lién quan dén hinh
hoc xa anh. Khi nghién citu hinh hoc Steiner
khong sir dung phuong phép gidi tich ma thién
vé phuong phdp téng hop, khdo st phép bicn
déi cdc tap hop diém.

Nam 1834, 6ng dugc bdu lam vién si Vién
han 1am khoa hoc Berlin. Vé sau Vién HLKH
Berlin da lap giai thudng Steiner.

Xin gici thiéu
mdt  s6  hinh
hoic dinh I
mang tén 6ng.

» Puong thing
Steiner

Dudng thing
Steiner cua mot
diém M trén

Nhé. hink hoc lon

dudng tron ngoai ti€p tam gidc ABC 1a inh clia
dudng thing Simson ciia M qua mot phép vi tu
tdm M va ti s6 1a 2. Dudng thing Steiner di qua
tryc tdm H cha tam gidc ABC va di qua diém
d6i xitng ctia M qua cdc canh clia tam gidc.

e Elip Steiner

Elip Steiner cua
mét tam gidc
ABC 1a elip ngoai
ti€p v6i tam gidc
vi c6 tAm tring
vdi trong tdm cha
tam gidc ABC.

e Diém Steiner
Diém  Steiner
clia mdt tam gidc :
1a giao diém cua dudng trdn ngoai ti€p véi tam
gidc va elip Steiner cia tam gidc dy (trong hinh
v& trén thi cdc di€m Steiner 12 5, A, B, C).

® Duong cong Hipoxicldit Steiner

D6 1a quy tich
clia nhing diém
M c6 dinh cla
dudng tron bdn
kinh r khi
duong tron nay
lan khéng truot
ma luén ludn
ti€p xic trong
v6i dudng tron
c6 dinh tdm O
bén kinh R = 3r, Dubng cong niy tiép xic véi
tat ca cic dudng thing Simson clia mot tam gidc
néi ti€p dudng tron bdn kinh R.

e Dinh li Steiner

Dinh li nay cho phép xdc dinh dudmg elip nhu
la tap hop cic giao diém cla mét chum dudng
thing v6i 4nh clia mot chim dudng thing khéc
qua phép bién déi xa dnh (phép ndy gilf nguyén
tinh thing hang cta 3 diém).

e Dinh li Pongxolé — Stdyne (Poncelet — Steiner)

Dinh Ii khing dinh ring khong thé tim dugc
tdm ctia mot dudng tron chi bing thuée thing
qua mét s6 hitu han cdc thao téc.

(Xem tiép bia 3)
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Ket qué

CUBC CHOI DAV THIEN NIEN Ki

Ngudi trong anh la TS Nguyén Huy Doan
(hién dang céng tdc tai Nha xudt ban Gido duc).
Bitc énh d6 chup khi TS du 1€ ki niém 30 nam
thanh 1ap khéi PTCTT BHSP — DPHQG Ha Néi.
Lic d6 6ng ding 47 tu6i.

Xin trao tang phdm cho hai ban dodn chinh
xdc 100% két qua cude choi ddu thién nién ki
14n cuéi cing.

1) Tran Kiéu Hung, 11 Todn, THPT chuyén
Han Thuyén, Biac Ninh

2) Luong Tudn Anh, 90B Trdn Hung Dao, Tp.
Nam Binh.
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Khong ngd "O chit mimg xuan" ctia CLB lai
dugc déng ddo cdc ban tham gia dén nhu vay
c6 hon 1000 bai (trén khip mién dit nudc) gui
vé TS. T4t c4 cc ban di doén ding cum tir hang

doc la "Xuan Nhiam Ngo". O cum tir hang
ngang thif nhat da s6 doc gia dodn ra la cdc hinh
"trdn xoay". Mot s6 nguﬁn dién vao hang ngang
nay tir Elipxoit [né ciing 12 mot khéi c6 truc doi
xitng ddy !), cling khd doc ddo phai khong
céc ban !
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Gidi thiéu véi cdc ban mét céch dién 6 chit [ |
nhu hinh bén, déng thoi xin trao tang phdm cho
5 ban da giri bai sém vé TS :

Lé Pite Viér Thdng, 72/28, Binh Théi, Phudng
14, Quan 11, Tp. Ho Chi Minh ; Tran Diéu
Linh, 6C, THCS Nguyén Trdi, Son La ; Dinh
Xudn Hdi, 10A1, Khéi PTCTT, DH Vinh, Nghé
An ; Trdn Minh Tri, 101, THPT Bic Pong
Quan, Dong Hung, Thai Binh ; Nguyén Manh
Cuong, 10A1, THPT Ngb Gia Ty, Lap Thach,
Yinh Phiic.

NGOC HIEN

Gud ohei méi 2002 : A/ BIET NHIEU HOW 7

CAC Ki HIEU PHEP TINH XUAT HIEN LUC NAD ?
Lai moét bang théng ké chua chinh xdc, cic .
ban hdy diéu chinh lai cho ding nhé ! Ban hiy
gzc‘n thiéu cho moi ngudi : nam xudt hién cua
céc ki hiéu phép tinh, tén cung qué huong clia
céc téc gia lin ddu tién da sir dung ki hiéu dé.

Ndm .
4 : Nguoi Qué
Ki higa' | sudt dé xudt huong
hién
Otrit W.
B oot BP0 howmiamiOuglitey | 22
Uytman J.
: e Sah
Penl
: Se
1631 | ohn Pell) ;
Ricodo R.
¥ 19 Ll Rabier Recaida)is du- oo
B bécic R.
= 1489 | René Descartes) o
R 1630 |Giénxon (Johnson) ? 1
NGOC HIEN :
Két qua :
~ < ) 1
COSAOM = 5 "

Trude hét xin P\ i.,f" .
cam on cic ban 4

da phat hién
gium 16i in &n & gia thlét bai todn.
Xin stra lai ddu bai nhu sau :

Cho M = \x® —4x+9 +Vx* —4x +8.. Tinh
gid tri ciia biéu thitc M, biét rang

x"xz—4x+9—~Jx2 -4x+8 =2

(Xem tiép trang 22)
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Két qua :

THIET LAP DUGNG BAY

Ta cén thiét 1ap cdc dudng bay truc ti€p giita
10 thanh ph6 A, B, C, D, E, F,G, H, I, K. Gia su
thanh phé A cé 3 dudng bay truc ti€p dén B, C,
D(kihiéulaA -B,A—C,A-D). GitaA va 6
thanh phd con lai E, F, G, H, I, K phai c6 dudng
bay gidn ti€p (nghia la giita A va 6 thanh phé do6
phéi c6 dudng bay truc ti€p dén thanh phé thi
ba), gia str cé B-E, B-F, C-G, C-H, D-1, D-K.
Chi con xét céc
dudng bay truc tiép
gira 6 thanh phé néi
trén. Gitta £ va C,
gitta E va D phai c6
duodng bay gidn tiép,
gia st c6 E-G, E-L
Lap luan tuong tu 6
F-H, F-K va cuéi
cung c¢6 G-K, I-H.
Hinh bén biéu thi cdc dudng bay phai tim. Néu
thay doi tén cédc thanh phé & hinh bén ta ¢6 cic
hé théng dudng bay khac.

Cic ban c6 1o giai ding va giai thich rd rang
dugc nhan tang phidm :

Luong Tién Ding, 12A, THPT NK Ngo Si
Lién, Bac Giang ; Nguyén Thi Tiép, K26E
Khoa Toin Tin, DHSP Ha Noéi 2, Xuan Hoa,
Vinh Phic ; Chu Van Phi, 11E, THPT Quynh
Luu I, Nghé An ; Ngé Thanh Nguyén, 11 Todn
1, THPT Luong Van Chédnh, Phi Yén ; Bach
Giang Chdu, 11A9, THPT Tx. Bio Léc,
Lam Péng.

HOANG NGUYEN

PON XUAN
GIAI "PHUGNG TRINH CHU"
Ban hdy thay cdc chif cdi giéng nhau b&i cdc
chit s6 giéng nhau, cic chit cdi khdc nhau
béi céc chit s6 khdc nhau, dé duoc céc ding
thic diing :
a) TOAN — HOC = 2002 - TUOI + TRE

b) TET — NHAM + NGO + 2002 - TOAN +
HOC + TRE = —=x

biét x 1a mot s6 chin trim nao do.
Mai cdc ban hdy tham gia g& r6i hai "phuong
trinh chi" nay dé dén mimg xuén m&i nhé !

NGUYEN THI ANH
(Ddn phd 10, Phii Thiiy,
Phan Thiét, Binh Thudn)

JACOB STEINER... Ti¢p trang 23

Ciing c6 lic Steiner nhin todn hoc theo kiéu
tro choi, chang han nhu & bai todn sau day.

Ngudi ta tim cdch ndi lién n thanh phé bing
nhitng duong di thdng va hai thanh phé bdt ki
phai duoc néi véi nhau. Mang dudng bé duoc
tao thanh nhw vdy phdi ngdn nhdt.

Néu cdc thanh phé 1a cdc dinh clia mét tam
gidc déu hoic cia mot hinh vuéng thi theo
ban, mang nao la t6t nhat ?

Bai todn ma Steiner : 1a bai todn néi v& mot
cau héi ma céu trd 1&i cdn phdi khdm ph4 ra.
Néu 15 phdt biéu bao gém cau tra 15i thi d6 1a
dinh li. Néu ngudi ta dé cho ban tudng tuong ra
cdu tra 101 thi do 12 bai todn md. Day 1a dang
todn ma cdc nha hinh hoc Hy Lap rat wa thich.
Chinh & trudng Pestalozzi, Steiner da 1am quen
vd1 phuong phip ludn nay. Sau day 1a mot vi du.

Cho hai dudng tron ddu tién déng tim. Dung
n dudng tron tiép xic v6i hai dudng tron trén va
do6i mét ti€p xic véi nhau. Day n dudng tron
nay c6 thé tr déng kin khéng, tic la dudng tron
ddu tién c6 tiép xiic véi dudng tron cudi cling
khéng ? Ciu tra 16i 14 : c6 thé duoc, nhung

phai  chimg
minh dua vao
viéc van dung
nhitng  tinh
chét tuyét voi
ctia phép bién
hinh nghich
ddo. Didy n
dudng  tron
cling bin
kinh dé co
tdim 1a cac
dinh cia mét
hinh da giic
déu n canh.
Dé diy nay
déng kin,
phai c6 diéu kién sin(n/n) = (a—b) / (a+h) trong
do6 a va b chinh la cac ban kinh cia cdc dutng
tron déng tam c6 dugc béng phép bién hinh
nghich dao ndi trén.
NGUYEN VAN THIEM

{Theo La Recherche
thdng 7 va & nam 2000)

Nha hinh hoc Jacob Steiner
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TRUONG THPT CHUYEN HUNG VUONG PHU THQ
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Ban Gidm hiéu nha trudng. Tir trdi sang phii:
Hiéu phé Nguyén Xuan Lip
Hiéu truémg Vi Van Viét
Hiéu phé Hoang Vian Cudng

Tir cdc 16p todn dac biét thuée trudng THPT
Hing Vuong, tinh Vinh Phi trude day, dén nam
1982 hé chuyén todn dugc tich ra thanh trudmg
THPT chuyén Hiing Vuong tinh Vinh Phd, cia
tinh Phi Tho ngay nay. Trong 19 nim qua nha
truomg di lién tuc phét trién ca vé quy mé ciing
nhur chét luong gido duc toan dién, dac biét la tir
khi trudng chuyén dia diém vé thanh ph6 Viét
Tri. Tt ché chi cé 6 1dp chuyén Vin, chuyén
Todn véi 133 hoc sinh, dén nay trudong da cé 44
I6p cia 6 hé chuyén : Todn, Ly, Héa, Vin,
Tiéng Anh, Tiéng Phdp véi gdn 2000 hoc sinh.
S6 hoc sinh gidi dat giai quéc gia ngdy cang
tang. Riéng nim hoc 2000-2001 dat 61 giai trén
80 em du thi. Tinh dén nam hoc niy nha trudng
dii ¢d 3469 giai cdp tinh, 312 giai qubc gia, 2
huy chuong Héa Qudc té€ va 2 huy chuong Todn
Chau A - Thai Binh Duong. K& tir khi thanh lap,
trudng lién tuc dat danh hiéu Trudng tién tién
xudt sac, hai 14n nhan ¢& thi dua cia Chinh pha
va hai ldn duoce ting Huédn chuong Lao dong.

ISN : 0866-0853
Chi s6 : 12884
Ma s6 : 8BT9SM2

Ché ban tai Toa soan

In tai Nha may in Dién Héng, 187B phé& Giang V&
In xong vi nép luu chiéu thang 2 nam 2002

Cuing véi su truong thanh clia nha Inr{mg To
Todn cling khéong ngimg phét trién cd vé so
luong va chdt luong. Tir ndm 1994 chi ¢6 7
gido vién, t6i nay da c6 17 ngudi, trong dé co 4
gido vién cé trinh d6 thac si, nhiéu gido vién c6
kha nang giang day, b6i dudng hoc sinh gioi dat
hiéu qua cao va lién tuc dat danh hiéu gido vién
gioi cdp tinh. Chdt luong dio tao ngay cang
duoc khing dinh. Tir nam 1995 tro lai diy s6
hoc sinh dat gidi quéc gia moén todn hing nim
tir 6-8 em trén téng s6 8 em du thi, nhiéu hoc
sinh dugc tham gia thi vong 2 chon doi tuyén di
thi Quéc t€. Dén nay di c6 38 hoc sinh dat giai
quic gia mon Todn va 2 hoc sinh dat huy
chuong Olympic Todn Chau A - Théi Binh
Duong. T6 Todn di 2 14n duge nhan biang khen
ctia Bo GD&DT va ciia Thi tuéng Chinh phu.

Trong nhiing nam qua tap chi Todn hoc va
Tudi tré luén 1a ngudi ban than thiét, 1a moi
trudng rén luyén va thé hién tri tué coa thiy va
tro truong THPT chuyén Hung Vuwong. Nhiéu
thdy da tro thanh cic wm_ tdc vién tich cuc cua
bdo nhu cdc thdy : Trin Vin Vang, Dao Truong
Giang, Hoang Van Cudng. Phong trao giadi bai
trén bdo di trd thanh mot hoat déng ngoai khoa
bé ich thu hiit duoc nhiéu em tham gia va nhiéu
em dd dat giai cao trong cudc thi giai bai trén
bdo hiang ndm nhu : Phan Quang Clrmg‘;. Bui
Minh Min, Trin Minh Phuong, Diao Manh
Thang, Hoang Ngoc Minh... Tap chi Todn hoc
va Tudi tré da trao gidi dac biét cho Hoang
Ngoc Minh hoc sinh 16p 11A1 cing v6i 3 em
dat giai nhét, nhi, ba cta trudng trong cudéc thi
giai Todan Ly nam hoc 1999-2000. Bai Minh
Méin dugc nhian giai thuong Lé Van Thiém
nam 1999.

Véi su trudng thanh khi bude vao tubi 20 ddy

siic tré, v&i mot nén tang truyén théng bing
nhing thanh tich di duge khang dinh, nha

truong dang ngay cang tré héa doi ngidl vdi luc
lugng nhitng ngudi thdy tdm huyét, say mé va
tri tué. Hi vong rang thanh tich cta thdy va rd
truémg THPT chuyén Hung Vuong s€ ¢6 thém
nhimg dinh cao mdi.

Gia : 3000d
Ba nghin dong
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