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MAR DEL PLATA ARCENTINA

i thi Olympic Todn hoc Qudc te lan thir 53
duoc to chuc tai thanh pho du lich Mar
del Plata 0 Argentina vdo hai ngay 10 va
11/7/2012. Tham dy co dung 100 nude va
ving lanh thé trén thé gioi vai tong s6 548
thi sinh. Poan hoc sinh Viét Nam gom c¢d cac
ban:
1. Nguyén Ta Duy, 16p 12 chuyén Toan
DHSP Ha Noi,
2. Nguvén Phwong Minh, 16p 12 chuyén Todn
BHSP Ha Noi,
3. Ddu Hai Dang, 16p 12 chuyén Toan DHSP
Ha Noi,
4. Nguyén Himg Tam, 16p 12 chuyén Toan,
THPT chuyén Ha N§i — Amsterdam,
5. Tran Hoang Bdo Linh, 16p 11 chuyén Toan
DHQG TP Ho6 Chi Minh,
6. Lé Quang Lam, 16p 12, THPT chuyén Lam
Son, Thanh Hoéa.

Poan do PGS. TSKH Vi Dinh Hoa (DHSP
Ha N¢i) lam Truong doan va TS Lé Bd
Khdnh Trinh (DHQG TP. Ho Chi Minh) lam
Pho dodn. Poan con co Ong Nguyen Hiru D
(Giam déc S& GD-DT Ha Noi), Ong Nguyveén
Khdc Minh (Chuyén vién Cuc Khao thi B

VU DINH HOA
(Trudng doan Viét Nam)

Giao duc va Dao tao) la Quan sat vién A4,
Thay Kim Ngoc Chinh, Thay Nguyén Thanh
Son (THPT chuyén Lam Son Thanh Hoa) va
Théy Ha Duy Hung (THPT chuyén DHSP Ha
N§i1) la Quan sat vién C.

Tuéan thi theo nguyén tic va cin cir vao diém
thi, Ban Giam khao da quyét dinh trao 51
Huy chuong Vang (twr 28 diém), 88 Huy
chuong Bac (tir 21 dlem) 138 Huy chuong
Pong (tr 14 diém) va 148 Bing khen (lam
tron ven | bai).

Sau bai thi nam nay gém: Bai 50 1 (ki hi¢u
P1) Hinh hoc cua Hy Lap, Bai 56 2 (P2) Bit
dang thirc clia Uc, Bai s6 3 (P3) T6 hop cua
Canada, Bai sb 4 (P4) Phuong trinh ham cua
Nam Phi, Bai s 5 (P5) Hinh hoc cua Czech
va Bai sb 6 (P6) Sb hoc cua Serbia. Két qua,
ching ta ¢6 1 Huy chuong Vang, 3 Huy
chuong Bac va 2 Huy chuong Pbng va duoc
xép thir 9 sau Han Qucfc (1), Trung Qucfc s,
My (3), Nga (4), Thai Lan (5), Canada (5)
cung vi tri thir 5), Singapore (7) va Iran (8).
Sau déy la két qua cic ca nhin clia Doi tuyén
Viét Nam du thi Olympic Toan hoc Qubc té
lan tha 53;

STT Ho v tén PL| P2 P3| P4 |P5|P6| 1O |Huychwong
| |Nguyén Ta Duy T172]|®8181 719 27 | Bac
2 |Ddu Hai Dang 7 7 3 7 7 0 31 Vang
| 3 Wguvén Phwong Minh 5 7 0 6 7 0 27 Bac
4 \Lé Quang Lam 7 7 0 5 0 0 19 Déng
S |Tran Hoang Béo Linh HMENE LT HNESAR 20 Ding
6 INguven Hing Tam T 7 1 2 7 0 24 Bac
S 422 (8-2012) T?ﬁN A
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Bai s6 4 14 Bai vé phuong trinh ham. Hau hét
cac ban trong déi tuyén déu giai dugc bai
nay, trir ban Nguyen Hung Tdm so suat chia
hai ve cho mét bién ma khong xét kha nang
né bang 0 nén dé lot mat nghiém. Tuy viy,
trir ban Pdu Hai Ddng, cac ban khac khong
chiu thir lai nghlem ma chi viét "Dé dang thir
!m .tkay thoa man" nén bi trir 2 hodc 1 diém.

¢ bai ndy, cac ban lam cén than thir lai
nghlgm nhu ban Pdu Hai Pdng, thi chung ta da
¢6 3 Huy chuong Vang va 3 Huy chuong Bac.
Bai 3 va bai 6 1a cac bai khé nhat trong ki thi.
Bai 3 c6 hai cau a) va b). Ban Ddu Hai Dang
da giai quyét tron ven phan a) véi 1oi giai
hoan toan khic v&i ddp an. Ban Nguyén Hing
Tdm dd tim ra hudng di ding hét nhu dap an,
nhu'ng chi sir dung cach tiép cdn clia minh de
giai quyet mot truong ho‘p dic bift cua bai
toan ma khong dp dung né giai quyét tron ven
toan bd phﬁn a) cua bai 3.
Sau ddy 1a sau bai todn thi

NGAY THU NHAT (10/7/2012)

Bai 1. Cho tam giac ABC, diém J la tam
diwong tron bang tiép goc A. Duong tron
bang tiép nay rifip xtic voi canh BC tai M, vai
dirong rhung AB va AC tai K, L mgt cach
tuong ung. Puong thang LM va BJ cdiit nhau
tai F. duong thang KM va CJ edt nhau tai G.

S la giao diém cua duong :'hrmg AFva BC, T
lé giao diem cia dieong thang AG va BC.

Chimg minh rang M la trung diém cua ST.
(Pucng tron bang tiép goc A cua tam gide
ABC la dwong tran tiép xuc vai canh BC, voi
tia AR o phan kéo dai qua B, va voi tia AC o
phan kéo dai qua C).

Bai 2. Cho trude n = 3 la mot so nguvén, va
aa, ay, ..., @, la cac so thiee dwong thoa mdn
1, = 1. Chung minh rang
(1+a)(l+a)...0+a,) >n".

il .

Bai 3. Tro choi néi déi va dodn la mét tro
choi gitra hai ngwoi choi A va B. Ludt choi
dira trén hai s6 nguvén duong k va n ma ca
hai ngweai choi deu dioe hiét trude.

Khi bar dau tro choi, A chon cdc 50 nguyven x
va N vai 1< x< N. Newoi choi A giit bi mar

TOAN HOC |
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s0 x, va théng bdo s6 N mot cach trung thuc
cho nguwoi choi B. Bay gio B tim cach nhan
thing tin vé 56 x bang cdach hoi ngudi choi A
cdc cau hoi nhw sau: B xac dinh mot tap hop
S cdc s6 nguvén duong tiy y va hoi A rang
liéu x c6 thuée S. Ngudi choi B ¢6 thé hoi bao
nhiéu cau hoi cing duwgc, va ciing ¢6 thé hoi
lai mot cdu hoi nhiéu ldn, vao bdt cir lic néo
ma anh ta muon. Newoi chei A phai tra loi
méi cau hoi ciia B ngay ldp tice bang "ding"
hodc "sai", nhumg anh ta dugc phép noi doi
whiéu lan mgt cach tiy . S han ché duy nhdt
& day la trong bat ki k + 1 edu tra loi lién tiép
nao ciing phai co it nht mot cdu tra loi that.
Sau khi B da dar nhiéu cdu hoi nhe anh ta
muon, anh ta phai xdc dinh mot tdp hop X co
khong qua n so nguyén dmmg Néu x thuope X
thi B thang cugc, con néu nguoe lai, anh ta
thua cude. Chirng minh ring

1y Néu n= 2%,
CHOC,

thi B ¢6 thé bdao dam thang

2) Véi tdt ca sé k du lon, tén tai n 2 1,99* sao
cho B khong thé thdang cugc.

NGAY THU HAI (11/7/2012)
Bai 4. Tim tdt cd cdc ham s6 f 7. — 7 sao
cho voi tat ca .}»‘fj r;g:{vén a, b, ¢ thoa man
a + b+ ¢ =0 bat dang thuc sau day dung:

(@) + f(b)* + f(c)*
=2f(@)f(B)y+2f(0)f(e)+2f(c)f(a).

(O day, Zki hi¢u tdp hgp cdc 56 nguyén).

Bai 5. Cho tam gidgc ABC véi BCA=90°, va
D la chdn ducng cao ha tir C. Cho X la mot
diém ndm & mién trong doan thing CD. K la
diém trén doan thing AX sao cho BK = BC.
Twong tu, L la diém nam trén doan thang BX
sao cho AL = AC. M la giao diém cua AL va
BK. Chimg minh rang MK = ML.

Bai 6. Tim tat ca s6 nguyén duong n sao cho
16n tai cde s6 nguvén khong am a,, az, ..., d,
thoa mdn

1 1 1 1 2

o — —_— e —_—
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hi giai xong mot bai toan ma dac bi¢t la

bai thi hoc sinh gioi (HSG), cdac em
thueong hay thoa mdn va khong trao doi gi thém.
thrg ci’ang sau loi giai do thi biét bao nhiéu
két qua rat thii vi dang cho chung ta khai thac.
Chiing ta hay bt dau tir mot bai foan thi HSG
lop 9 tink Phu Yén nam hoc 2011 - 201 2.

IBAI TOAN GOC. Cho tam gidc ABC ¢6
AC =3A4B, BAC = 60°, Trén canh BC lay
ADB = 30°,
thang vuong gaoc voi AD tai D lay diem E sao
cho DE = DC(E va A cing phia déi vai BC).
Chirng minh rang AE/BC.

diem D suo cho Tren duong

Loi gigi. Cach 1. Goi M la giao diém cia AC
va DE (h. 1),

Hinh 1

Vi ADB=30°; ADM =90° nén MDC =60,
viy tam giac DEC déu. Do d6

ADMC en AABC (g.g) :}E:B—A l
26 A 3
Suyra DM = —DC —lDE L (1)
3 ME 2

Ké CH L DE (HeDE) thi DH = HE = %DE

va i =l (do
MD 2

(D).

hitps://sites. eoogle. com/site/letrunekienmath

TUMQTBAITOAN |,
THI HOC SINH GIOTI

D0 QUANG MINH |

- (GVTHCS Nguyen Ba Ngoc, Tuy An, Phu Yen)

Lai co AD // CH (cung vudng goéc voi DE)
nén theo dinh 1i Thales, ta co

M(, MH l

MA MDD 2

Tir (1) va (2) 6 AE/DC, hay AE//BC (dpem).

(2)

Cdach 2. (h. 1) To ADMCwnAABC (g.g)
DM AB I
e
DC AC 3
VéyD;M=lDC'=lDE :@-—-l
3 3 ME 2

——

Do tam gidc DEC déu nén MAB = 60° = MDC.
Suy ra tr gidc ABDM ndi tiép. Do do
ABM = ADM =90°. Tam giac ABM vuong
tai B co BAM =60° nén AM = 24B. Két hop
MC ]

voi AC = 34B, taco AM =2CM &

Tuong ty nhu trén ta ciing duge diéu phai
ching minh.

Cdch 3. Goi N, F 1a cac diém thude doan thing
AC sao cho AN = NF = FC = AB (h. 2).

Hinh 2

Tir ABN 1a tam giac déu, suy ra BN = NA = NF =

%AF, Do d6 tam giac ABF vudng tai B. Két
hop véi FAB = 60°, tacod AFB=30° = ADB.
TORAN HOC
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Suy ra tir gidc AFDB ndi tiép = ADF = ABF =P
— DAL DF = F = M (v4i M 1a giao diém
MC _FC _1
MA FA 2

. : g . . MD 1
chimg minh nhu trén ta cling c6 ——=—.
ME 2

cua AC va DFE). Viay

Ta ciing duge didu phai chimg minh.

Nhgn xét 1. O Cach 1 thi ngudi giai chi dimg
lai & kién thirc 16p 8. O Céach 2 va 3 thi chiing
ta ding kién thirc 16p 9 (TG gide ndi tiép).
Viy qua loi giai & Céach 2 va 3 thi chung ta co
thiy dugc diéu gi khong? Xin thua la c6 day!
That vay néu goi § la giao diém cua hai
duong thing AB va DE; K 1a giao diém cua
AD va BM thi K 13 tryc tdm cia tam giac
AMS, va do 6 SK L AC (h. 3).

Hinh 3

Tir 46 chung ta c6 bai toin sau

&3 Bai toan 1. Vi gia thiét nhu bai todn goc.
Goi S la giao diém ctia hai dwomg thang AB
va DE; K la giao diém cia AD va BM. Chimng
minh rang SK 1 AC.

Nhin xét 2. Do AE//BC, két hgp voi tam gidc
DEC déu, suy ra AED=CDE=CED=6(r. Viy
ED 14 tia phin gidc cua goc AEC. Tir d6 ta co
bai toan sau

& Bai toan 2. Véi gia thiét nh bai todn géc.
Chimg minh rdng ED la tia phdn gidc cua
goc AEC.

TOAN HOC |
4 & q'uélwe Sa 422 (8-2012)

Nhgn xét 3. Ta ¢6 SAC = SEC = 60° nén tit
giac AECS ndi tiép=> ACS = AES =6(r. Do d6
SAC = ACS = 60°, suy ra tam gidc ACS déu.

Va nhur thé ta lai c6 mdt bai toan tha vi hon.

& Bai
AC =3AB va BAC =60°. Trén canh BC ldy
diém D sao cho ADB =30°. Puong i rhz‘ing
vudng goc voi AD tai D cat duong thang AB
tai §. Churng minh rang ACS la tam gidc déu.
Nhgn xét 4. Theo bai toan gbe thi khi gii bai
toan 3 chung ta phai dung tam giac déu DEC.

toan 3. Cho tam giagc ABC co

Do bon diém 4, E, C, S cing nam trén mot
duong tron va ACS la tam gidc déu, nén ED =
EC. Lai vi ADCS = AECA (c.g.c) nén DS = EA.
ViyED+DS=EC+EA= ES=EA+EC.

Lai c6 tam gidc DEC déu, nén

V3

HE=1EC HC = EC
> )

Do d6 ES? +E£ +EC? = ES* +(ES - EC)' + EC*

— 2(ES? + EC? - ES.EC) (3)
SC? = SH? + HC? = (ES— HE)' + %EC?—
I
=| ES-—EC| +—EC?
2 4
=ES?+ EC?-ES.EC (4)

Tir (3) va (4) suy ra ES? +EA? + EC* =28C?,

voi cha y ring SC = AC. Pén day ta lai co

mot bai toan moi.

&3 Bai todn 4. Vi gia thiét nhu bai todan gac.

Ching minh rang ES? + EA? + EC* =2AC?.

Nhgn xét 5. D& thdy AESA o> AECM (g.g)
EA ES 1 _ ES
EM EC EM EAEC

1 1

1 oLt Es=ad+ O
EM EA EC

Va nhu thé mét bai todn mai lai xuat hién.

Suy ra

https://tieulun.hopto.org
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o Bai todn 5. Vai gia thiét nhuw bai todn goc.
Goi M 1a giao diém cia ducng thang DE véi
duomg thang AC. Chiing minh rang
I i 1
—
EM EA EC

Nhin xét 6. (h. 4). Goi P, O, R lan luot la
hinh chiéu vudng goc cua £ trén AC, CS, SA.

Hinh 4

D& thiy SAE <90° va tir gidc AECS ndi tiép.

Khi d6 diém R thudc doan SA va diém Q

thudce tia doi cua tia CS.

AECP <» AESR (g.g) vd AEPA <»
EP EC | EP EA

KEDK topliey oty E5. 0
O5@8)= =5 ¥ E0 " Es

B g $=l(doEA+EC=ES)P

Ta co

Do doé —+L=—l-— . Ta lai cd bai toan

EQ ER EP

3 Bai todn 6. Vi gia thiét clia Bai todn 5.
Duremg thing DE cdt dwong thing AB tai S,
Goi P, Q, R lan lwot la hinh chiéu vuong goc
cua E trén AC, CS, SA. Chirng minh rang

b

EQ ER EP
Nhin xét 7. Goi I 1a hinh chiéu vuéng goc
cua S trén AC (h. 5).

Taco Ssic = Sesa +Sese — Seac

hitps://sites. google.com/site/letrungkienmath

Hinh 5

— lAC.SI = l;S'A.JE?R . lStf,‘.E,WQ = lAt’LE“P
2 2 2 .

< SI=ER+EQ—EP (do AC=54=5C)
ey SP=FER+ P + EF*

+2(ER.EQ — ER.EP - EQ.EP) (5)
b B G D s
EP EQ ER

= EREQ-EREP-EQEP=0 (6)

Tu (5) va (6) suy ra SI? = ER*+ EQ? + EP?.
Véi chi y ring ST = gAC. Tirdd taco

Bai toan 7. Vdi gia thiét nhue Bai todn 6.
- 4 L . y. | > ] 3 S
Chumg minh rang ER* + EQ° + EP* = EA e

Cubi cling, moi céc ban cling thit sitc kham
phé v&i mot bai todn dugc trich trong dé thi
HSG Toan lép 9 cha tinh Pha Yén nim hoc
2007 — 2008 ¢6 ndi dung nhur sau:

Cho hai dwong tron (O, R)) va (O, R;) (voi
R\ <R;) cdt nhau tai M va P. Goi MA la day
cung cua (Oy) tiép xiic voi (0,) tai M: MB I
day cung ciia (Qy) tiép xic véi (0y) tai M,
Trén tia MP ldy dogn PH = MP. Tit O, ké
duwong vuong goc voi MA, tir O, ké duong
vuéng goc voi MB, hai ducng nay cdt nhau
tai S. Chirng minh rang PS vuéng géc véi MH
va tir do suy ra tr gigc MAHB néi tiép duoc
trong mot ducng tron.

TOAN HOC
“Chusige 5
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muo THET cHuveN KHTN, PHOG HA NOI
NAM HOC 2012 - 2013
VONG 1

(Ditng cho moi thi sinh thi vae trwéng chuyén)
(Thoi gian lam bai: 120 phit)

Cau I (3,5 diém). 1) Giai phuong trinh
VX+9420124x+6 =2012 + J(x + 9)(x + 6).

T+ 4+2y=4
2) Giai hé phuong trinh il =
2x+y+xy =4
Cau II (2.5 diém). 1) Tim tAt ca cac cap so
nguyén (x, y) théa man dang thire
(x+py+Dxy+x+y)=5+2(x+ p).
2) Gia sir x, y la sb thuc duong thoa man diéu

ki¢n (J;+1}(J;+])24, Tim gia tri nhéd nhat
. 2 2
ciia Bign thie P2 s,
y X

Cau LI (3 diém). Cho tam giac nhon ABC noi
tiép dudng tron tdim O. Goi M la mot diém trén

cung nho BC (M khiac B, M khac C va AM
khong di qua 0). Gia sir P la mot diém thudc
doan thing AM sao cho dudng tron duong kinh
MP cét cung nho BC tai diém N khac M.

1) Goi D la dlem do6i xing voi diém M qua O.
Chimg minh réng ba diém N, P, D thang hang.

2) Puong tron duong kinh MP cit MD tai diém
Q khéc M. Chimg minh rang P 1a tim dudng
tron ndi tiép tam gidc AQN.

Cau IV (1 diém). Gia st g, b, ¢ la cac sb thuc
dumgthéamﬁnusb£§£C',c:£b+ 1,
a+ b > ¢. Tim gia tri nho nhat cua biéu thirc
_2ab+a+b+c(ab-
T (a+ )b+ 1)c+])

VONG 2
(Ditng cho thi sinh thi vao chuyén Todn va chuyén Tin)
(Thaot gian lam bai: 150 phut)

Cau I (3 diém). 1) Giai hé phuong trinh
xy(x+y)=2
9xp(3x—y)+6=26x -

2) Gidi phuong trinh

(Vx+4 =204 -x+2)=2x.

Ciu IL (3 diém). 1) Tim hai chir sé cudi cing
cua so A = 4]106 4 572012,

2) Tim gid tri 16n nhat cua ham sb
(

2
Cau 111 (3 diém). Cho tam giéc nhon 4BC (4B
> AC), ndi tiép dudmg tron (0). Gia st M, N la
hai diém thugc cung nho BC sao cho MN song
song voi BC va tia AN nam giira hai tia AM, AB.

TOAN HOC
6 * CTugdilre S 422 (8-2012)

—?J2x—l+tw’5 4x?, $015< xE—

Goi P 1 hinh chiéu vudng goc cua diém C trén
AN va O 1a hinh chiéu vudng goc cua diém M
trén AB.

1) Gia su CP ciit OM tai diém T. Chimg minh
ring T nim trén duong tron (O0).

2) Goi giao dxem cia NO va (0O) la R khac V.
Gia su AM cit PO tai S. Chimg minh ring bon
diém A4, R, ©, S cung thude mot duong tron.

Cau IV (1 drem] V6i mdi sd n nguyén lén hon
hodc bang 2 cb dinh, xét cac tip n so thuc doi mot
khac nhau X = {x,, X2,..., x,}.Ki hiéu C(X) 1a s6

cac gia tri khac nhau cua t('"“mg xi+x; (1i<j<n)
Tim gid tri 16n nhat va nho nhét cia C(X).
PHAM VAN HUNG

(GV Truong THPT chuyén KHTN, DHOG Ha Ngi)
S tém va gidi thiéu

https://tieulun.hopto.org
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Hucding déim gii DE THI TUYEN SINH VAO LOD 10
mufma THPT CHUYEN DHSP HA NOI

NAM HOC 2012 - 2013

(Dé thi di ding trén TH&TT 56 421, thing 7 nim 2012)

VONG 1
Caula)Taco
1 1
P=ya
[Ja+b+u”a b Ja+b Ja-— b]
e s o
W N

b) T a= b+ 1 va BDT Cauchy, ta co

2 2
P:w—-—25+;+2>2,/ a5

minPf = 2\(_+2 tai a=1+—

=

i
f R
Cau 2. Goi van toc cla xe may la x (km/h),
vin toc cua 0 t6 14 y (km'h) (x> 0,y > 0).
Theo bai ra ta c6 hé phuong trinh

9

4+4x 210@ 97:;+4x:210¢>!x=30
Ay s

9y _ & il Ly =40.

417 ¥

Chu 3. a) SO giao diém cua (d) va (P) 1a sb
nghiém cua PT
—x=mx-m—-2 < x2+mx—m-2=0.
Do A=(m+2)2+4>0,¥m = dpcm.
b) Theo dinh li Viéte, ta co
X + Xy ==, X1 X2 = —(m + 2).
Vivay |x -x|= J20 & (x, +x3)" —dxyx, =20
m?+4m—-12=0 < m =2 hodc m = —6.
Cau 4. (h. 1). Do tir giac AKOL ndi ti€p nén
——— i —— —— — 1 i
WZWE+EON:—;EOL+% EOK=EKQL
_— ' BAC
=%(]80°—BAC):90°— .

] —

b) Tam gidc KAL can tai A nén EM:W-EM

Suy ra ﬁi:éﬁ}

NGODUCTHODUONGMINHCHAU
DD: 0986885389

Hinh 1

Vay tir gide MLOQ ndi tiép suy ra MQ L NO.
Tuong tu NP 1L MO = dpem.

M
) TRAMPIADNE (caimyms St

PL NK
Do d6 KQ.PL = ML.NK = ME.EN.

Chu 5. Tir gid thiét suy ra x>y >0 va ép
dung BDT Cauchy ta co

]
(x+yP =xp(x—y)*= i Axp((x+ y)? —4xy)

5 2
<1[4xy+(x+y) 4xy] webmen o
B 2 16

Viy x+y>4.Tir dé
min P =4 khi x=2+2y2;y=2-/2.

VONG 2
Céu 1 Phuong trinh di cho twong duong véi

J(\:‘xz + 2.::—1)2 +2(x2+2x-1)-2=1.
Dit t=+x2+2x-1, tacé 217 +t—-1=0.
-5

.
Cau 2. a) To a*(b+c)=b*(c+a)

= ab+bc+ca=0 (doa #b)

TOAN HQC
: Clugsilpeé -

|
Padp s6. X=—ix=—
5 2
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= (b—c)ab+bc+ca)=0

= bla+b*c—bc? —ac? =0.

Viy M =c?(a+b)=b%c+a)=2012.

b) Goi cic s6 da cho la a;(1<i<5). Biéu
dién a;, = 27 3% ,voi @, 1a cac 86 tu nhién.
Xét nam cap so (a.B) (1i<5): moi cip
roi vio mdt trong bbn trudmg hop (chan,

chan), (chan, 18&), (1€, chén), (l&, 1&). Theo
nguyén li Dirichlet, ton tai hai cip (;,5;) va

(a;,0,) (i £/) cung thugc mét trudéng hop.
Khi d6 @; +a,,f + f; 1a nhitng s6 chin, suy
ra a,.a; 1a mot sd chinh phuong.

Ciu 3. Ap dung nhén xét

max {x,y} = w ,taco

Sl ey b +‘x1—x2‘+...+|x,,_|— _xl‘
" 2n

(u+x +]x = X2+ ot (R + X+ [0 —x)

- 2n

. max{x, %} +.oHmax{x,, x|

< max{x,.... %} .
H

Dﬁng thirc xay ra ching han khi x =x =...=x,.

Ciu 4. B sung mot hoc sinh “dac biét” H
ngm vao ban con trong. Sau khi chuyén chd
35 hoc sinh cua 1op, ta cling chuyén hoc sinh
H sang ngdi & ban trong mai. Gan cho H mét
56 nguyén theo quy tic nhu ddi vai cic hoc
sinh khac. V&i 36 hoc sinh nay (sau khi da b
sung /), thi viéc chuyén chd chi 1a mét hoan
vicde vi tri (ij) (1<i<4; 1<j<9) cho nhau.
Do do tdng clia tit ca cac chi sé hang va chi
50 ¢t img voi 36 hoc sinh trude khi chuyén
chd va sau khi chuyén chd 1a nhu nhau. Piéu
do co nghia 14 tong s6 cac so dugc gan cho 36
hoc sinh la bang 0. Viy tong so cac so duge
gan cho 35 hoc sinh cua 16p bang —h, voi k14
s6¢ dugc gin cho hoc sinh H. Ro rang
hz(1+1)-(4+9)=-11. Do doé tong cac so
duge gin cho 35 hoc sinh cta lép 1a khong
vuot qua 11.

Ciu 5 a) (h. 2)
e Do XDT = XMT[ 45°) nén ta giac XDMT
ndi tiép. Ma DMT =90° nén DXT =90°.

TOAN HQC |
g  Cludilpe SO 422 8-2012)
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DN/ T C
M
Hinh 2

Tam gidc AXC c6 XO la ph.?m giac trong va
XO 1. A7. nén XT la phdﬂ giac ngoai. Vay
MXT = TXC; MYZ = ZYD.

e Ké ME L CD, E € (0). CX cit AD ti ¥,
DE cat AB tai L.

D& thiy DZ = DV, DZ = AL nén DV = AL. Do
do CV L DL. Twong tu DY | CE. Do vay

CKD = XKY =180°
b) Ta cod KMX = DAM = DBM = YMO.
Ma t& gidc MXOC néi tiép nén MK =MOY.

—CED =180° —45° =135¢.

Viy AMXK e» AMOY. Suyra 222020
M( O D
KY
(do YZ/OZ). Tuong ty —— = E Do d6

MY CD’

KX +KY 2 ZD+TC+ZT

MX MY CD '
¢) Goi XT n YZ =1 Theo dinh li Thales ta ¢é

IT MI _ZT _ZT _TJ
IC MB AB CD CO’

Mait khac TJ/CO nén I, J, O thang hang. Vay
XT, YZ, OI dong quy. Goi EM " AB = H thi

Jo I mMr MK

o i M8 M B
JK LJ JT

Viy JK//OE. Suy ra — =——

OE 10 OC

Vi OF = OC nén JK=JT=JZ. Do d6 J la tam
dudng tron ngoai tiép tam giac KZT.

NGUYEN THANH HONG
(GV THPT chuyén DHSP Ha NGi) gidi thiéu

NGODUCTHODUONGMINHCHAU
DD : 09868®S38&ulun.hopto.org
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pi THI CHON HQC SINH G101 LOP 9
TINH THUA THIEN - HUE

s DIANM HOC 2017 < 2012

(Thoi gian lam bai: 150 phut)

Bai 1. (2,5 diém) Bii 4. (5 diém)
Cho bicu thire Cho hai duong tron (O; R) va (O'; RY) (R>R)
Jx_m +\L’H’m 1 cit nhau tai 4 va B. Mot tiép tuyén «chung ticp
O= = {l— ) xuc voi duong tron (O) tai C, tlep xlc voi
gl —4(x-1) x—1 ducmg tron (O') tai D. Gei /14 giao diém cua
1) Rt gon biéu thirc Q. - AB va CD, B’la diém d6i xtmg cua B qua [;
2) Tinh gia tri Q khi x = 2013. C'la diém doi ximg cia B qua CD. Qua 4 ké
Bai 2. (4 diém) cat ‘ruyen song song vo1 CD cit duong tron

o : (O) tai P, cat dudng tron (O°) tai Q. Goi M; N
Cho pHong rinh lan lugt 1a giao diém cua DB, CB véi PQ.
Z-2m-1x+2m-5=0 (1)

: 1) Chitmg minh ring 4 1a trung dié MN.
1) Tim m d€ phuong trinh (1) ¢6 nghiém duong. g g g diém cua

. E g e . 2) Chitng minh rang nam diém 4, C, B, C'. D
2) Goi xy, x; 14 hai nghiém ctia phuong trinh (1). cling nim trén mot dudng tron.
2 2 .
4 " x X x|, Bais. (2,5 diem)
d R e B
D SRR RN [J(a] +L—J " Cho dudng tron tim O noi tiép tam gidc ABC,

canh BC tiép xuc vo1 duong tron (O) tai D.

214 tri nguyén.

s 2id Ching minh rﬁng néu tam giac ABC vudng
Bai 3.(4 diém) tai 4 thi S, = BD.DC.
1) Giai phucmg trinh Bai 6. (2 diém)

il __+ g Tim sb ty nhién » dé 2012 + »° 14 sé chinh
(x—l , phuong.

2) Tim tit ca cic cip sb nguyén (x; y) sao NGUYEN TAN TUGNG
cho x < yva Jx+/y =2012. (SG GD&BT Thita Thién - Hué)

swu tam va gidi thigu

-X-3-1-2-2-%-1-2-3-2-2-2-F-2-2.2-X-F-%-T-2-R-X-F-2-R-R-R-L-L-2-2-3-2-T-Z--T-X-F-

WN wc TUYEN CHON THEO CHUYEN DE _ ;
" TOAN HOC VA TUOI TRE (QUYEN 6) o hon the chuyin

Cuon sach duoc bién soan tiép noi b TUYEN CHON THEO CHUYEN DE TOAN %AN HOC 7

HOC VA TUOI TRE (Quyen 1 dén Quyeén 5) gom cac bai viet chon loc da dang = udii Lwa""

trén Tap chi THTT chu yéu tirnam 2000 dén 2008. Sach gom 5 chuong: : '

Chuong 1. Giai mot s0 dang phuong trinh

Chuong 2. Mat sé cach ching minh bat dang thic dai sé

Chuong 3. Quan hé giua cac yéu té trong tam giac

Chuong 4. Chuyén de ve sa T

Chuong 5. Cudc song veéi toan hoc

Sach sé phat hanh vao thang 9 nam 2012.
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rong ki thi tuyén sinh vio Bgu hoc nam
2011, & mén Toan khéi A ¢6 bai toan

CAU V |[Khoi A, 2011] Cho x, v, z la ba s
thuc thudc doan [1;41 va x = v, x.= z. Tim giag
tri nho nhat ciia bicéu thiic
x ) z
= T I e
2x+3y

y+Z ey

Bai to4n nay dugc xem la bai khé va hay nhat
cua dé thi, co rat it hoc sinh da giai dugc bai
todn nay Ching ta hdy cung xem xét “cdi
ngudn” ctia bai toan trén nhu thé nao?

C6 12 that bit ngd khi bai todn ndy cé "cdi
nguon"” tir bai todn hét sirc don gian.
W Bai toan 1. Cho cde 56 thie khong dm a,
h. Khi do ta cé cdc két qua sau day.

a) Két quc 1
i 2

Néw ab <1 thi - 3
l+a® 1+b

I+ab

b) Két gua 2
i ; . | 2

Néw ab=1 thf ——+——2 ——.
| + ar |+ b° | +ab
Léi gidi. St dung phép bién ddi dai sd, ta o

1 1 2

+ —

l+a? 146> 1+ab

_[ |V +( | )
l+a? 1+ab 1+b% l1+ab

(b-a(a-1)
(l+ab)(1+a1)(l+bl}

Tir bién d6i trén ta cé ngay cdc két qua can
chimg minh.

b= a( a b ]
Tltab\lra® 1+F

TOAN HOC

10 & crumm-c S6 422 (8-2012)
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NHU'NG
TU’ mm BAT DANG THIT 0T Blﬂﬂ

BAT NGO

CAO MINH QUANG

(GV THPT chuyén Nguyén Binh Khiém, Vinh Long)

Ping thic xay ra khi va chi khi a =5 hogc
ah=1; 1

Ching ta s& cung tim h1éu mot s6 bai toan
khéc c6 lién quan true tiép dén Bai toan 1.

¥ Bai toan 2. |Olympic Nga, 2000].
Cho a,be [(]: 1] . Clueng minh rang
| I ;.

i

Jl+eat Jl2d S+ ab
Léi gigi. Vi a,be[0;]] nén ab<1. Sir dung
két qua 1 cua Bai toan 1. ket hgp véi BDT
Cauchy — Schwarz, ta ¢0
1
I+b2J

J1+b2] . H)[Ha2

(\hla&

| 1 2
<— ha + < ;
gl J+a?2 l+b2  fl+ab

Pang thirc xay ra khi va chi khi a=56.0
Véi két qua Bai toan 2, ta c6 thé gidi duoc hé
phuong trinh sau day.

wBai toan 3. [Olvmpic Viét Nam, 2009]
Giai hé phuwong trinh
I I 2

e | :.— ?..:'
+ 21 1+ 2xy

3

| o= -m 2

1,L Jx(1-2x) +y(1-2y) = L
Léi gigi. Piéu kién x{1-2x)20 va }{1-2y)=0

1
hay x,ve | 0;—|.
y X,y ]: 2}

Véi cde s6 thue a >0, b= 0, ta dit a2 =2x2,
b2 =2y thi x=— 4

33

y.'-':

2
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Tir PT thtr nhit cua hé, ta cé6 PT
1 1 2
N+ar 1+b2 Nl+ab’

i Tt R, e [0 : %] 6

a,be {0;%} Str dung két qua Bai toan 2,
suy ra @ =b hay x=y. Thé vio PT thir hai

cua hé, ta dugc }x{l = 2x) = _;.
9++/73

< 162x* -8lx+1=0 = X =
36

(déu thoa man diéu kién ban dau).
Viy hé phuong trinh ¢6 hai nghiém (x ; y) la

[9+Jﬁ_9+\fﬁ}[9—\fﬁ,9—\/ﬁ} -

36 36 ’

36 36

wIBai toan 4. [Viét Nam TST, 2005] Cho a,
b, ¢ la cac so thue duong. Chimg minh rang

a A h i C 3
mih] (b+c) (c+a) 8
Loi gigi. BPT can chitng minh twong duong
Vol l =+ ] : >~3—
(1+x) {l+y} {l+z) 8
v x=£,y=£, z=£.
a ¢

Béng phép thé nhur trén suy ra x, y, z la céc Sf:)
duong va xyz=1. Vi xyz =1 nén trong ba s6
x.y,z phai c6 mét sé nhé hon hoic bing 1.
Gia sir z<1 thi xy=1. Ap dung BDT
Cauchy, két hop bit diang thic Cauchy —
Schwarz, ta co

1 1 1

-

{#a) (557 B

3_1 3 1
2'(1”)2 T4 14x2

https://sites. google.com/site/letrunglkienmath

1 3 1 1
Do d6 i) b=
1”)3 81+x2 16
1 3 1 ]
MR FT81+)7 16
1+ y) g 4
Hon nira ! 5 23. L 2_L_
(1+2)  4(1+z) 16

Tir d6 ta cén chimg minh

a4 2 1 3 01 3. B
= + S+ —=
8l1+x2 1+)2 4(14.2}2 16 8
! + l —+ 2 = zi,
1+x%  1+y? (1.,.2) 2
Tir diéu kién x>0,y >0,xy =1, stir dung két
qua 2 cia Bai toan 1, ta c6

1+1>2222

1+x2 1+3% l+xy_1+_l_ z+1

Z
Dé két thiic bai toan, ta chi cin chimg minh
g + = i -§~
z+1 {z + 1) 2

Nhung bit dang thirc cudi luén dung, vi no
tuong duong véi (z - l}2 20,

Ping thic xdy ra khi x=y=z=1 hay
a=b=p.0]

WBai toan 5. |Vasile Cirtoaje, Olympic
30/4, 1an thir X\ 2009| Cho a, b, c la cae 56
thire diwong. Chirng minh rang

|' 2a

\Ja b | | b _r

Loi gigi, Dat x = ( ‘F

z1a cac sb duong va xyz = 1.

mmhtmrthanh\{ 5 +J 2 <3.
l+x2 1+)? 1422

Khéng mét tinh tong quat, gia sir
z=max{x,y,z} . Tt diéu kién xyz =1, ta suy

-
<

3.

z—( thi x, y,

BDT cin chimg

|| ’!,{J _' '}{.

ra z=1va xp<I1.

TOAN HOC
—Cludilre 11
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Sir dung két qua ciia Bai toan 1, két hop voi
BDT Cauchy — Schwarz, ta co

2 2 2
s s Jos
L4 c? 1+ 2 1+x2 1+y2
sz\/ . =2‘f22 :
1+ xy z+1

Do d6 ta can chirng minh BDT

J:

l+23
Chi ¥ ring 1’ <—-- nén ta chi cén
l+z2 1+z
2

chimg minh 2 £ - <3. Nhung BDT

z+1 z+1
nay luén dung vi no tuong duong véi

2
(V2z -z +1) z0.
Ping thirc xay ra khi va chikhi x=y=2z=1.0]

Trude khi ket thiic bai viét, ching ta hay cing
tham khao thém cach giai Cau V trong d¢ thi
tuyén sinh Dai hoc khoi A ndm 2011.

Bai toan 6. [Cau V Khdi A, 2011] Cho x, y,
z la ba sé thuc thuoc doan [1;4] va
x=vx>z Tim gid tri nhoé nhdat cua biéu
thire

X Vv Z

—_———

y+z z+x

P=
2x+3y
L gidi. Viét lai biéu thie P duéi dang
1 1 1
= + + ;
2+3a 1+b l+c

Trong do a=£,b=£,c E,suy raag>0,
X y =

b>0,c>0 va abc=1.Luu y ring be=>>1
nén ap dung két qua 2 cua Bai toén 1, tacﬁ
1 5 1 & 2
1+b l+c l1++Jbe
Béng cach dit ¢=1/bc,véi didu kiénux,y 1,4,
x2y,suyrare[l2].

TOAN HOC
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Bay gio, chi con vige tim gia tri nho nhat cua

r 2
+—, voi 1 e[1;2].
2243 t+1
34

2
Taco P:[ . ——i]+{—2—-g)+—
2243 11 t+1 3

33
(2-1)(352 -271+48) 34 M. ¥
O B(e+1)2243) 33733
Do d6 minP = %’ dat dugc khi va chi khi

biéu thitc P=

VIIE[] 2]

*-4
t=+/bc =2 y
b=c |z_x
¥ oz
Lwu ¥ ring 1< y<x<4, nén > =4 khi va
},

chikhi x=4,y=1.Terdésuyra z=2.

Nhu vy, chi vdi cdc két qua don gian & Bai
toan 1, ta da giai dugce cdc bai todn khé hon
trong cac ki thi hoc sinh giéi va thi tuyén sinh
vao Dai hoc. Hi vong rang, trong qua trinh
hoc tép, cac ban cén xdy dyng tinh than hoc
tip cdu tién, sang tao va luén nim ving
nhirng két qua don gian nhu Bai toan 1.

BAI TAP
1. Cho a,b 1a céc sb thyc duong. Chimg minh ring
1 : | > Z .
1+2a 1+2b ab+2
2.Cho a,b la cac s6 thyc khéng Am. Chimg minh ring
1 1 |
=+ -2 ;
(1+a)’ (1+b) l+ab
3. Cho a,b,c 1a cac s6 thyuc duong théa man diéu
kign ab+bc+ca-3 Chirng minh rang
] + ] : 1 22.
at+l b2+l 41 2
4. Cho a,b,c 1a cac sb thue duong théa man diéu
kién abc=1. Chimg minh ring
1 | 1 2
= T 7k =1
(1+a)* (1+8)" (1+c)" (1+a)(1+b)(1+c)
5. Cho a,b,c,d la cac sb thyc duong thoa min diéu
kién abcd=1. Chimg minh rang
1 1 1 1
1 5 2 + 2 oz T
(I+a)  (1+6)" (1+¢) (1+d)

https://tieulun.hopto.org
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2 1 { .

iai tri toan hoc _/

Nguﬁ‘ti ta du dinh xay moét Kim tu thap trong
mot cong vién danh cho tré em bing cdc
vién gach vdi chiéu dai gdp doi chiéu rong.
Ngoai tdng trén cung cia Kim tu thip cidn
phdi dic riéng, & méi ting tinh tir trén xudéng,

https://sites. google.com/site/letrungiienmath

e,

nguoi ta dat gach thanh hinh vuéng nhv & hinh

bén sao cho tdm cua ching nam trén mot truc
thang ding (cac 6 vudbng sim mau 1a phin dé
trong). Tiép tuc dat nhu thé. Hoi néu xdy Kim
ty thap gobm 20 tang thi cin ding bao nhiéu vién
gach? Ban hdy tim cong thitc dé tinh nhanh ra

két qua.

PHI PHI

-------------------------------------------------------------------------------------------------------------

Gidi ddp bai : XEP QUE TiNH

(Dé dang trén THTT 56 418, thang 4 nam 2012)

Trong cac hinh bén cac que tinh
khong xép lai ¢6 mau den con céac
que x&p lai cé mau do.

Ngoai ra c6 thé xép thanh
55 x 53 - 903 = 2012 (6 que)
39 x 76 — 952 = 2012 (6 que)
37 x 68 — 504 = 2012 (5 que)
33 x 33 + 923 = 2012 (que)
33 x 78 — 562 = 2012 (4 que)

Ban Pham Hoang Hung, 10T1, THPT
chuyén Hung Yé&n c6 nhiéu dap an
ding, dudc nhan tang pham.

DAN QUYNH

(I
X

X

——

X

I l-f_-_I LL) L]
+

L L
(.
x

+

LD LD g7 02 03 g oe
=2

LD WD L WY Ut Lo w0

Tang 2
Tang 1
Tang 3 Tang 4
- P i ik
cad*o:itoud =cuic
Cy o, 30 A0
i *CadY0ud ™CUiC
a0 9 _07 g
o (Rl [ | I

SN

I
iU Ll TL) L) L
e

------------------------------------------------------------------------------------------------------------

N i d _ _1ril
3 11 ™ LN
' +589 - 2012
r sliinE
1+989 - 20ic;

; TOAN HOC
S6 422 (8-2012) ' CTudilre 13

https://tieulun.hopto.org



https: /A www. faceboolk. com/letrungkienmath

https://sites. google.com/site/letrunglkienmath

C@z{o’ng niem 10 ndm %gﬂy ?mzt

LAURENT*SCHWARTZ |
(05/03/1915 - 04/07/2002)

rong cudn héi ki clia Gifio su Laurent
Schwartz c6 cau "Les Viemamzem ne
m'oublient pas" (Nguoi Viét Nam khéng
quén 167). Pring thé, nhing ngudi Viét Nam
ching t6i khong bao gio quén !‘fmg, Gido su
Laurent Schwartz 1a nha todn hoc 'vi dai,

ngudi di t6i tham va gidng bai & Viet

Nam ba ldn vao nhiing ndm thémg khé
khin nhdt cua dan téc ta. ;

! ‘,.'.-

e Lin thit nhét, vio cu6i nam 1968 vél e
cich la thanh vién.clha Toa én Betrand
Russell "xir toi 4c D& quéc My trong cudc
chién tranh v6i Viét Nam". Ong dugc Thi
Tuéng Pham Vanbong ti€p 3 tiéng, va dugc
néi chuyén véi Ho Chu Tich 1 tiéng (mot
truﬁng hop hi€m c6). Vi thoi gian c6 han,
nén Ong cbi‘tc;é mot budi [am viéc vdi gidi
todn hoc V{éﬁNﬁﬁ}\Hﬁm dé Ong néu mot
nhan xét trong phucmg trinh dao ham riéng.
Toi nhé la C’m néi "Nhdn xét don gidn nay
md ra cho ?nQi'ka cua todn hoc hién
dai". Nhan dlp.néynmgda 1ing ho 10.000
quan cho Viét Nam khi Bénh vién Bach Mai
bi may bay My ném bom.

TOAN HOC
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aUA GIAD SUP LAURENIT °

Nsuvéu DUY TJE’N
(PHKHTN, BHQG Ha N6i)

e Lin thit hai, vdo mia xu4n 1976, Ong
sang giang bai vé Anh xa Raden hoda
(Radonifying maps) va mtut.,u vé Hinh Hoc
cdc khong gian Banach.. (Geomerw of
Banach Spaces) trong 3 tu&n hén -'?&
Toi con nhé, di trdi néng, nhu'ng Ong(lic
do da 61 tud:} ‘gidng bai rét say swa, rit ro
rang, khuc triét tai Giang duong Cl cua Pai
hoc Bach Khoa Ha N¢i c¢6 t6i 100 ngusi
nghe. Sau nay cdc bai giang cia Ong dugc
Gido su Nguyén Dinh Tri va Gido su Phan
Dirc Chinh ghi chép lai va dugc in thanh
“séch ('hﬁ.ng ti€ng Phép): Radong’ymg maps.
Thﬁy Nguyén Bdc Van va 16i dugc truc tiép
lam 'viec v6i Ong nhiéu buﬁl (ldc thi & Hoi
“frudng Bédch Khoa, hic thi & S5 9 Hai Ba
Trung, va cd noi vg chong Ong nghi tai
‘Khich san Metropol Ha Noi) T6i khong néi
dugc tiéng Anh va ti€ng Phdp, thanh thir
thdy Vdn da phién dich cho t6i. Trong khi
toi trink bay két qua mdi cua toi vé Phiém
“ham tuyén tinh do dwgc trong khéng gian

j Banach voi dé do Gauss, Gng hoi t6i dén

- timg chi tiét nhé nhét. Mat Ong sing ngoi
va 4t thich két qua nay. Téi con dit ra 16
vin d& vé d6 do trong khong gian vecto
tﬁpﬁ Ong chﬁm chd nghe va cung téi thir
gidi quyét mot s6 vén de. Ong lam viéc say
sua quén ca gio gife, quén ca an t6i. Lic
by gir 10i hiu ra rang "Tedn hoc ddy dp
trong Ong", va khi c6 van dé thi tir bo ndo
clia ngudi duge Giai Fields (khi Ong 35
tudi) cdc ¥ tudng todn hoc tudn chay ra
manh liét va lién tyc. Thinh thodng 6ng lai
hoi:"Anh c6 hiéu khong?"

C6 thé néi ring cdc bai gidng ctia Gido su
Laurent Schwartz 12 cdu n6i t6i v6i sinh vién
xudt sic Ddng Hing Thdng. M6t hom anh
Thdng gap toi va trinh bay véi t6i moét khdi
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niém mdéi: Gid cua do do xdc sudt tru, va
ddt cdau hoi: Gid tru va gid cua d¢ do co khi
nao trung nhau khong? Toi thiy cau hoi rat
thd vi. Sau vai ngay suy nghi t61 da tim duoc
clu tra 1oi, trong trudng hop gid 1a tap 16i thi
gia tru va gid ciia do do trung nhau, vi gid tru
la gid cua d¢ do trong top6 yéu. Bic biét, diéu
nay diing d6i v6i do do Gauss, vi gid cia do
do Gauss doi xing la khong gian con. Sau dé
t61 dua cho anh Thdng doc chimg minh cta
t6i vé két qua nay, anh nhén xét rang: Ching
minh &y mo rong ducc cho truong hop do do
p-6n dinh véi 1 < p < 2. Tt ddy t6i va anh
Théng lam viéc véi nhau va thu dugc mot s6
két qua hay vé do do én dinh.

e Lin thit ba, vao ddu nam 1979, Ong sang
giang vé Li thuyét Martingales va Tich phdn
ngau nhién (Gido su Nguyén BDinh Ngoc
dich). Lan nay Ong trinh bay céc két qua
chinh ctia Meyer. Lan ddu tién t6i duoc biét

khdi niem CADLAG tir ¢de bai gidng ciia

Ong va hiéu dugc tim quan trong cta khdi
niém nay. Nhung dn tugng hon cd la tai
phién dich cta Gido su Nguyén Dinh Ngoc.
Cir méi ldn Gido su Laurent Schwartz vira
giang hét mot ¥, thi Gido su Ngoc da dich
ngay sang tiéng Viét rat chuin mue, t6i muc
Gido su Laurent Schwartz phéi thot len "T6i
thuc su kinh ngac vé khd ndng tiéng Phdp
cua anh. Téi chuwa bao gior gap mot nguoi
vita lau bang vita dich rdt troi chay cde diéu
kho".

C6 thé thdy rdng Gido su Laurent
Schwartz ¢6 ba huéng nghién e(tu chinh,
do la:

1) Li thuyét vé phan phoi (ham suy réng).
Chinh nh& két qua co ban nay, Ong da dugc
gidi thuong Fields nam 1950. Can chi ¥
rang Soboigi. nha toan hoc vi dai nguoi
Nga, cung lﬁ:;m,e'ﬁa cua li thuyét ham suy

https://sites. eoogle.com/site/letrungkienmath

rong, 14 tic gia cua Pinh li nhiing néi tiéng
trong cdc khong gian Sobolev, dugc dung
thuong xuyén trong li thuyé&t phuong trinh
dao ham riéng.

2) Anh xa Radon va Hinh hoc cdc khéng
gian Banach. Tuy Ong khong phdi 12 ngudi
khoi nguén If thuyét nay, nhung Ong ¢6 dnh
hudng 16n t6i su phat trién nhanh chéng clia
n6. Dic biét, cic khdi niém khong gian logi
p, doi logai q; khong gian p-trom déu, g-16i
déu do Maurey dua ra (1973) da duge chinh
Maurey va Pisier d4p dung it thanh cong
viio viéc nghién citu ba ludt co hﬁ.n--::aa Li
thuyét x4c sudt: Ludt sé lén, Dink i gidi han
trung tdm va Ludt loga lap.

Cén luu y ring da cé t6i hai gidi thudng
Fields trao cho cdc nha todn hoc dat duoc
nhilng két qua xudt sac trong linh vuc Hinh
hoc cdc khéng gian Banach. Pé la Jain

-Ban?gmn (1994 Bl,) vé Timothy Gowers

(1998, Anh).
3) Tinh todn ngdu nhién trén da tap.

Gido su Laurent Schwartz ¢6 s& thich suu
tap tugng va bit buém. Bo swu tap vé lodi
buém nhiét déi cha Ong ¢6 t6i hon 25000
loai (1a mét trong nhiing b suu tap cd nhan
16n nhat), va mot s6 loai mang tén Ong. Khi
dén tham Viet Nam Ong ciing bt dugc mot
s0 budm quy ‘hi€m.

Thiy t61 - Gido su Vakhania (1a dé tir cua
Gido su Sobolev) hét sic kinh trong Sobolev,
c6 14n néi voi chiing t6i: "Lich su thuong bi
ldng quén, nhung lich su khong bao gior
quén nhitng déng gép cua N. Sobolev”. Toi
muén muon ciu néi nay dé viét: "Cho du
lich sit c6 phiic tap nhi thé ndo, thi chiing
t6i luén ghi nha cong lao to lon cua éng,
Gido sw Laurent Schwartz doi véi s phdt
trién ciia nén todn hoc Viét Nam".

Cac ban nho dat mua TAP CHi TOAN HOC VA TUOI TRE cho Quy IV nam 2011
va CAC AN PHAM CUA TOA SOAN tai cac Co sé Buu dién trén ca nuoc

TOAN HOC
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CAC LOP THCS

Bai T1/422. (Lop 6).

Cho A:I—l+l—l+...+—1 e
2 3.4 2011 2012

a2
vi B= ] + 1 +..+ 1 . Hay tinh&] :
1007 1008 2012
TRUONG QUANG AN

(GV THCS Nghia Thing, Tu Nghta, Quang Ngai)
Bai T2/422. (L6p 7). Cho da thire fx) v&i cac
hé s6 nguyén théa man f(3)./(4) =5. Ching
minh ring da thic f{x) — 6 khong c6 nghiém
nguyén.

NGUYEN KHANH TOAN
(GV THCS Bde Hai, Tién Hai, Thdi Binh)

Bai T3/422. Tim cac so nguyén a, b, ¢ sao
cho 2¢ +8b% —3¢ =283,

NGUYEN TUAN NGOC

(GV THPT chuyén Tién Giang)

Bai T4/422. Cho tam giac ABC ¢6 BC = a,

CA=b,AB =c, ABC 45 va ACB=120e.
Liy 7 trén tia déi cua tia CB sao cho

AIB = 75¢. Tinh dd dai A7 theo a, b, c.
VI QUOC DONG
(GV DHSP Thai Nguyén)
Bai T5/422. Diém K ndm trén canh BC cla tam
giac ABC. Chirng minh rang AK? = AB.AG—
khi va chi khi 4B = AC hoédc BAK = CAK.
NGUYEN PE
(Hai Phong)
CAC LOP THPT

Bii T6/422. Cho tam gidc ABC khong can c6
BC = a, CA = b, AB = c. Goi (AA,A4),

TOAN HOC
16 ° CTudilpe S6 422 (8-2012)
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(BBI,BBQ} (CC,,CC,) lan luot 1a cac duong

trung tuyén va dudng cao cua tam giic tuong
lmg voi cée dinh 4, B, C. Chimg minh ring
2 '!
- ~B\B; +
b? —c? Y a? - b?
CAO HAI VAN
(GV THPT Nguyén Chi Thanh, Pleiku, Gia Lai)

Clcz i D.

Bai T7/422.Choa,b,c e (0; 1) vaab+ bc +
ca +a+b+c=1+abc. Chimg minh rang

l+a 1+b 1+c
3+
l+c,1r2-+-1+.‘_':'2-‘F1+£32 [ \I/_]

PHAN VAN ANH
(GV THPT Quynh Luu 3, Nghé An)

Bai T8/422. Cho tam giac nhon ABC c6 s6 do
céc goc 1om hon 45°. Chirng minh rang
2 2
+ + <3(/3-1
l+tan4d 1+tanB 1+tanC Sa
Ding thirc xay ra khi nao?

HOANG SY LUYEN
(GV THPT - DINT Quy Chéu, Ngh¢ An)

TIEN TOI OLYMPIC TOAN

Bai T9/422. Xét hai day sb (a,) va (b,)
duoc xac dinh nhu sau:
=3, =-
a, =3a,,+2b,_,,n21
b,=4,,+3b,,,nz1l.

Tim tit ca nhitng sb tu nhién n dé T](67 +9)
k=0

la s6 chinh phuong,
DAM VAN NHI
(GV THPT chuyén DHSP Ha NGi)

Bai T10/422. Cho » la s6 nguyén dwong. C6
bao nhiéu xdu ki tu do dai n: ¢a,...a,. voi ki
o a; |éy¢mngtapsé {0,1,2,..,9 (=12

., ) ma s6 1an 6 0 xuat hién trong xdu ki tir
dc- 1a s6 chin (tic s6 lan xut hién sb 0 1a 0,
2,46, 8.1

TRAN MINH HIEN
(GV THPT chuyén Quang Trung, Binh Phidc)
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Bai T11/422. Cho day s6 thuc (u,) dugc xéc
2

. b ok u L =
dinh b&i uy =a €[0;2), u, ===
n

Tim lim (u,, J;)

TRAN VU LINH

(SV K45, 11.06, Hoc vién Tai chinh)
Bai T12/422. Cho tam gidc ABC ndi tiép
dudng tron (O) voi cac dudng cao 4D, BE,
CF,; AA’ 1a dudng kinh cua (0). 4'B, A'C cit
AC, AB lan lugt tai M, N, P, O thudc EF sao
cho PB, QC vubng goc vai BC. Pudng thé.ng
qua 4 vudng goc vai ON, PM lan luot cit (O)
tai X Y. Tiép tuyén cia duomg Iron (0) ta1 X,
Y ¢it nhau tai J. Chirng minh ring JA4' vuong
goc vol BC.

b e s
vOi moi

n=1,2,3..

TRAN QUANG HUNG
(GV THPT chuyén KHTN, PHOG Ha Néi)

hitps://sites. eoogle.com/site/letrunekienmath

CAC PE VAT LI

Bai L1/422. Sau bao lau cdc dao dong am
truyén dugc moét khoang / gitva cac diém 4 va
B, néu nhiét do cua khong khi gitra chung
bién d6i tuyen tinh tir 7} den 7,7 Biét vén toc
trong khong khi thay doi theo nhiét d6 theo

biéu thire v = a~/T, trong d6 « 12 hing sb.
 TRAN KHANH HAI J
(56 28, phwomg Phi Cat, TP. Hué)
Bai L2/422. Mot hé gdm nhiéu chét diém.
Luc tuong tac glua hai chat diém bét ki la

[—

Fi; = —amm;t,;, trong d6 « 14 mét hing sd.
Ban dau tat ca cac chit diém dung yén.
Chimg minh ting cdc chat diém s& va cham
nhau sau moét khoang thoi gian xac dinh.

NGUYEN VAN CHIEN
(THPT Lé Truc, Tién Hoa, Quang Binh)

FOR LOWER SECONDARY SCHOOLS
T1/422. (For 6™ grade)

Let A—l—lJrl—l —-I-——L
2 3 4 2011 2012
and B= 1 B l +...+ : :
1007 1008 2912

N
Compute the value of [E'] ;

T2/422. (For 7" grade). Let fix) be a
polynomial with integer coefficients such that

f(3).f(4)=5. Prove that f{x) — 6 does not
have any integer solution.

T3/422. Find all triple of integers a, b, ¢ such
that 2¢ +8h% —3¢ = 283.

T4/422. Gwcn a triangle ABC, BC=a, CA = b,

AB = ¢, ABC =45° and ACB =120°. Point I
is taken on the opposite ray of CB such that

AIB =75°. Find the length of A7 in term of a,
b, and c.

T5/422. Point K lies on side BC of a triangle
ABC. Prove that AK? =AB.AC-KBKC if and

only if 4B = AC, or BAK = CAK.

FOR UPPER SECONDARY SCHOOLS
T6/422. A non-isosceles triangle ABC has

BC =a, CA = b, AB = ¢. Let (AA,AA,),
(BB,,BB,),(CC,,CC,) be the median and the
altitude from vertices 4, B, and C
respectively. Prove that
2 2 &2 5 .
A4+ B B; + C[Cg =0
B2 — o2 L at—h?

T7/422. Leta, b,c  (0; 1) and
ab+bctca+ta+tbt+tc=1+abe.
Prove that
1+a l+b
1+ a? 1+:512

T8/422. Let ABC be an acute triangle with all
angles greater than 45°. Prove that

2 7 2
+ <3 \@—l.
1+ tan A 1+ tanC ( )

o gi{3+\ﬁ].

1+c3 4

l+tanB

When does equality occur ?

(Xem tiép trang 27)

TOAN HOC
" Cusitpe 17
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* Bai T1/418. Cho
A=1+25435+. . +2010.

Hay tim chiF 56 tn ciing cua A.

Léi gidi. » Chi y: V&i ae N thi hai s a° va

a c6 chit sé tin cung gidng nhau. That vay

a’ —a=a(a*-1)=a(a?> -1)(a*+1)

=ala-1)(a+1)(a*—-4+5)

=a(a—1)a+1)a—2)(a+2)+5a(a—1)a+1).

Vi tich cta nam sb nguyén lién tiép chia hét

cho 5 va tich cua hai s6 nguyén lién tiép chia

hét cho 2 nén @ —a chia hét cho 10, nghia la

a® —a c6 chit s tan cing giong nhau.

eDit B=1+2+3+...+2011 thido
A=15-D+(25-2)+...+ (201 3 -2011)+ B
nén hai sé 4 va B c6 chir sb tin cing gidng
nhau, do dé ta can tim chi sb tin cing cla B.
-Tathayl+9 2+8=3+7=4+5=10
nén tong cta 10 s6 nguyén lién tlep cO tin
cung tur 1 to1 9 rdi toi 0 thi c6 tin cung 1a 5.
Tur do téng cua 2000 s6 nguyén lién tiep tr 1
dén 2000 co6 tan cung 1 0, con tong cua 11 sb
nguyén lién tiép tir 2001 den 2011 co tan
cung la 5+ 1 =6. Do do chir s6 tin cung cua
s0 B 1a 6, suy ra chit s6 tdn cling cla 50 A
la6.0

» Nhin xét. Cac ban sau c6 loi gidi tot:

Vinh Phie: Nguyén Huong Quynh, D6 Thi Thu
Phuong, Lé Thu Trang, 6A3, Bui Thi Héng Anh, Phan

https://sites. google.com/site/letrunglkienmath

Thi Nguyét, Nguvén Thi Kim Tuyen 6A7, THCS Yén
Lac; Thai Nguyén: Nguyén Vin Tuyén, 6A4, THCS
Hoang Van Thu, TP. Thdi Nguyén; Thanh Héba: Mai
Negoc Huyén, 6D, THCS Chu Van An, Nga Son; Ngh¢
An: Lé Thi Thao Linh, Cao thic Thing, Phgm Hodng
Bao Trdm, Nguvén Hong Nhung, Tran Lé Théo Lam,
Nguyén Tra My, 6A, THCS H6 Xudn Huong, Quynh
Luu, Nghé An; Ha Tinh: Tran Thi Thanh Hoa,
Nguyén Manh Diing, L.é Thi Ngoc Trdm, Vo Thi Hing
Liéu, Nguyén Tién Anh, 6B, THCS Hoang Xudn Han,
Bire Tho; Ngwen Thi Trdm Anh, Ddng Thi Minh Hodi,
6D, THCS Xudén Diéu, Can Loc.

VIET HAI
% Bai T2/418. Cho tam giac ABC vuong can
tai A. Trén mra mdt phang bo AB ¢6 chira C
vé tam giac ABD vuong can tai B. Goi E la
[rung diém cuia doan thang BD. Vé C M vuing
goc voi AE tai M. Goi N la trung diém cua
doan thang CM, K la giac diém cua BM va
DN. Tinh so do goc BKD.
Laf giai. Tir gia D c
thiét suy ra AB =
AC = DB = DC
va CDB=DCA : N
=90°, VEBH1l fh_y ot
AE (H € AE). Goi K
P la giao diém v
cua CM va AB. o ¥ : .
Vi A=B=9%r, '
CA=AB, ACP=BAE (=90° — MAC) nén A4ABE
= ACAP (g.c.g) > AP=BE = éBD = %BA,
suy ra AP = BP.
Ta thdy tam gidc PHA cin tai P, ma PM L HA
nén HM = AM (1). Ta lai c6 AABH = ACAM

(canh huyen goc nhon) = BH = AM (2).
Tir (1) va (2) ¢6 HM = HB, suy ra tam giac

HBM vudng can tai H, nén BMH = 45°.
Theo trén AH = CM, suyra AM=CN (:%CM).

cﬁua TY Ruusvmu, aca ruoﬂemi«o THI nua "xﬂ? m muane HOC m&u mﬁu
Hocswlﬂcu CUC" VA TAP CH m::mcvnmt}rme S

Pbbihwtéchwtmmmhutﬂﬂuyén chohqc&hhmmtﬁatenmpcm

TOAN HQC
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Do d6 ACDN = AACM = DNC = CMA =90
— DN L CP. Ma EM 1 CP nén DNI/EM =
BKD = BME = 45°, 0

y‘\[hﬁn xét. Bai toan co nhiéu cach giai, cac ban gun
bai déu co 1o gidi dung. Cac ban sau c6 loi gidi tot:

Phii Tho: Nguyén Dric Thugn, Vi Thiy Linh, TA3,
THCS Lam Thao; Thanh Hoa: Lé Quang Diing, Lé Vin

Dudn, Nguyén Viét Ding, 7D, THCS Nhir Ba Sy, Hoing
Hoa; Ha Tinh: Pdng Tran Hicc Ank, 7C, THCS Lién
Huwong, Vi Quang;, Quing Ngii: Nguyén Thi Ha Vy,
Nguyén Thity Phirong, Vii Thi Thi, THCS Hanh Phudc,
Nghia Hanh; Binh BDinh: Nguyén Trong Khiém, TAl,
THCS Va Xin, Tay Son; Tra Vinh: Truong Hoang Vrer
7/4, THCS Céu Quan, Tiéu Cin.

NGUYEN XUAN BINH

* Bai T3/418. Tim nghiém nguvén dwong
cua phuong trinh 37 —-32 = y? (1)

Loi giai. « Xét x 1&, x=2k+1,k e N. Khi do6

(1) co dang 328+ -3 =pl s 30K =30 = 2,
Taco 9=1(mod8) = 3.9% =3(mod 8)
nén 3.9% —32 = 3(mod 8) (2)

Tir (1) suy ra y 1a s6 1&, do d6 v c6 dang 4k +1
hodc 4k —1(k e N). Suyra y? =1(mod8) (3)
Tir (2) va (3) suy ra trudng hop x 1é khong
Xay ra.
e Xét x chin, x=2kkeN". Khi do (1)
co dang

ik 37 = pd e (A p)(3E ) =32 (4)
D& thly ¥+y>¥F—y>0va 3k -y, 3*+y la
s6 chiin nén tir (4) suy ra

{3* —y=2 [3* =9

¥+y=16 ¥=q
¥—_y=4 3=
IS" g {y (khong xay ra)
sy k=2 g x=4
y=1 y=T17.

Vay PT (1) c6 nghiém nguyén duong duy
nhiat(x, »)=4;7).0

}‘Nh{in xét. Co nhidu ban tham gia giai bai nay vai
cach giai twong ty trén. Céc ban 6 &1 gidi ngén gon la:
Bic Ninh: Chu Van Trang, Lé Thi Hdai Linh, 9A,
THCS Yén Phong; Vinh Phile: Neuyén Thi Ngoc, BA,
THCS Yén Lac; Pha Tho: Bui Tuan Nam, 9A, THCS

hitps://sites. eoogle.com/site/letrunekienmath

Truong L&, Thanh Ba, Pham Minh Hai, 8A3, THCS
Lam Thao; Nam Binh: Pham Vén Phiic, 9A2, THCS
Luong Thé Vinh; Nghé An: Hoanh Anh Lai, 9A, Lé
Van Ding, 9B, TH{;S Ly Nhat Quang, D6 Luong;
Thanh Héa: Tran Trung Pure, 9H, TI-ICS Tran Mai
Ninh; Ha Tinh: Lé Thi Ngoc Trdm, Trdn Thi Thanh
Hoa, 6B, Nguyén Thi Khdnh Linh, Pham Hoang, 8B,
THCS Hoang Xuan Han, Dirc Tho; Tran Poan Trang,
8C, THCS Xuén Digu, Can Ldc; Quang Npai: Tran
Thi My Ninh, 8A, THCS Nghia My, Tu Nghia.

TRAN HUU NAM

% Bai T4/418. Tim gid tri nho nhat clia biéu

] 1 4x2y? +2
thite A=— -+ —
b gl 1 Xy

trong dé x va v la cdc so thue dwong thoa
mdn x+ty=1.

Loi gidi. e Nhﬁn xét ring véi a, b 1a s6 thyc

1 4 ”

duong thi -~+ > (1)

a b a+b

Dfmg thire xay ra khi va chi khi a = b. Thit vy

o il Eb(ﬂ+b)+a(ﬂ+b)—4ab
a b a+b ab(a+b)
B ol s B s gl
ab(a+b)
s Do x +y=Inén
= - 1 +-’-L:t:;y'+i
(x+P)x* —xy+y?)+xp Xy
:—[——+4x1+£
x2 + y? Xy
S AN e Bl
x2+y? 2xy dxy | 4dxy
Ap dung BDT (1) ta c6
: + L > : =4 (2
xT+y? 2xy  (x+y)?

Ap dung BDT Cauchy ta c6

l 1
4x1,’+—>2’4x1f"-—":2 3
4xy 4xy e

1 5
l=x+yz2Jxy = yps—=>—2=235 (4)
4  4dxy

T (2),(3), @) suyra A>4+2+5=11.

. TOAN HQC
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A=11<

Viy gid trinhonhatctia 4 1a 11 khix =y = % O

PNhan xét. 1) Riét nhiéu ban tham gia gial bai nay va
déu cho 1oi giai ding. Két qua bai toan van ding khi
thay gia thiétx + y=1bdix+y < 1.

2) Céc ban sau c6 1o gidi tot:

Bic Ninh: Nguyén Thi Hudn, Nguvén Thi Mimg, 8A,
Chu Féan Trang, 9A, THCS Yén Phong; Pha The:
Nguyén Tién Dimg, 8A3, THCS Liam Thao; Vinh
Phic: Triwong Thi Hodai Thu, 8A, THCS Yén Lac;

Nam Binh: Pham Van Phic, 9A2, THCS Luong Thé
Vinh: Ha Nam: Tran Ting Ldm, D6 Déng Duong, 8A,
THCS Binh Cong Trang, Thanh Ligm; Ha Ni: Ta Mai
Anh, 6C, THCS Tam Hung, Thanh Oai; Thanh Héa:

Lé Thi Ngoe, 9A, THCS Nhir B4 8§, Hoang Hoa; Nghg
An: Pdu Thi Phuong Nhi, 9A1, THCS Nghia Hong,
Nghia Dan, Newvén Dinh Toan, 8C, Mac Hitu Théng,
9A, Lé Thi Anh, 9D, THCS Ly Nhit Quang, Bé Luong;
Ha Tinh: Nguyén Thi Khanh Linh, Pham Hoang, 8B,
THCS Hoang Xuan Hén, Dic Tho, Bdng Tran Pirc
Anh, 7C, THCS Lién Huong, Vi Quang, Quang Ngii:
Nguyén Thuy Phugng, 8A, THCS Hanh Phuoce, Trong
Quang Huy, 9C, THCS Hanh Thuin, Pham Thi My
Hdng, 8A, THCS Hanh Phudc, Nghia Hanh; TP. H

Chi Mmh Nguyén Thanh Phwaong, SA3 THPT
chuyén Trin Dai Nghia, Trdn Lé Tri Hir, QAI THCS
Bong Khéi; Vinh Long: Poan Hodng Gia Bao, 711,

THCS Lé Quy Dén, TP. Vinh Long; Déng Thﬁp

Duong Minh Chdnh, 9A1, THCS My Quy, Thip Mudi.

PHAM THI BACH NGOC
* Bai T5/418. Cho tam gidc nhon ABC voi

truc tam H. Chimg minh rang ABC la tam
AH _BH CH

BC C4 AB
Léi gidgi. (Theo ban Tran Ting Lam, 9A2,
THCS Tréan Pha, TP. Phu Ly, Hid Nam).

Goi AD, BE va
CF 1a ba duong
cao cua tam
51{%0 ABC thi

HAE = CBE
=90° — ACB;
AFH=BEC=9¥. D .

gidc deu khi va chi khi —

TOAN HOC
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P A B e AR (i e e o
BC  BE

Tuong ty, ta cd E = lcotB;E =cot(.
CA AB

Tir @6, tam giac ABC déu khi va chi khi
AH BH CH

BC CA4 AB
}Nhé_n xét. Ngoii ban Ldm cac ban sau cling cd 1&i
gidi ngan gon:

Vinh Phiic: Nguyen Thi Nga, 8A, THCS Yén Lag;
Phii Tho: Bid Tudn Nam, 9A, THCS Lwong L§;
Nguyén Ho:rgg Cdn, 9A3, THCS Lam Thao; Bac
Ninh: Nguyén Chi Trung, 8A, THCS Yén Phcng, Ha
N§i: Nguyén Timg Son, 9A10, THCS Giang V0, Ba
Dinh; Ha Nam; Nguyén Heng Quén, 9A2, THCS Trin
Pha, TP. Phu Ly; Nam Dinh: Pham Van Phic, 9A2,
THCS Luong Thé Vinh: Thanh Héa: Lé Quang Diing,
Nguvén Tudn Anh, 7D, THCS Nhir Ba S, Hoidng Héa,
Mai Trieong An, 9D, THCS Chu Vin An, Nga Som,
Nghé_An: Hodng Anh Tai, Mac Him Thﬁng GA,
Nguyén Binh Tean, 8C, THCS Ly Nhit Quang; Ha
Tinh: Lé Trung Anh, Pham Hoang, Neuyén Thi Khdanh
Link, 8B, THCS Hoang Xuan Hin, Pic The, Quing
Ngii: Tran Thi My Ninh, Neguyén Thiy Phieomg, BA.

THCS Hanh Phuéc, Nghia Hanh; Déng Thap: Duong
Minh Chanh, 9A1, THCS M§ Quy, Thap Mudi.

NGUYEN THI THANH

cotA=cotB =cotC &

* Bai T6/418. Cho tam giac ABC ngi tiép
duong tron tam O, ngoai tiép dirong tron tam
I Tiép diém ciia BC véi dwong tron (1) la D.

Dudng tron duong kinh Al eat (O) tai M (M #
A) va cdt dwong thang di qua A song song voi
BC tgi N. Chitng minh rang MO di qua trung
diém ciia DN.

Loi gidi.

Khéng mét tinh tng quét gia st ring AC > 4B.
Goi £ va F thir ty 1a cac tiép diém cua dudng
tron (/) véi cac canh 4B va AC. Gia sit NF ~ BC
=J. MO DN=L. Tathiy béndiém M, N, E, F¥

ciing ndm trén dudmg tron (€)).

https://tieulun.hopto.org
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Vi MAC= MAF = MNF = MNJ;, MAC+MBC =180°
nén MBC+MNJ =180°, Do d6 bén diém B, M,
N, J cling nam trén duong tron (). Lai ¢6
EBD = EIN = EFN, suy rabbn diém B, E, F, J
cling nam trén dudng tron ().

Ta ¢6 MN la truc déng phuong cia hai dudmg
trom (@) va (@)

EF 13 truc ding phuong cua hai dudng tron
(€) va (&),

BC 1a tryc ding phuong cla hai dudng tron
(&) va (@)

Tir 46 MN, EF, BC ddng quy tai diém 7. Mt
khic TD® = TE.TF = TM.TN, suy ra DM L MN.
Gid sit (O ; R) 1a duong tron ngoai tiép tam
giac ABC, (L ; R’ la dudng tron duong kinh
DN, P va K lan luot 1a giao diém cia céc tia
MN, MD vai duong tron (O). Xeét phep vi tu

.)F’[M;k = %) (L= (0), L= ON— P,

D K. Khi do J"[M;kz%): DN KP.

Tir d6 PK la mdt dudng kinh cia dudng tron
(0). Lai do O 1a trung diém cua PK nén L la
trung di¢m cua DN. O

»Nhin xét. Nhidu ban giai ding bai toan nay voi
nhlmg cach gidi khéc nhau. Sau diy la nhimg ban co
Ha Ndi: Nouyén Dmh Ting, 10 Toan 1, THPT chuyén
BHSP Ha N§i; Vinh Phiae: Hodng Dé Kién, 11A1,
THPT chuyén Vinh Phic ; Hung Yén: Nguyén Thi
Viét Ha, Nguyén Trung Hiéu, 10 Toén |, THPT chuyén
Hung Yén; Nam Binh: Pink Trung Kién, 10 Toan 1,
Vit Tudn Anh, 10 Toan 2, THPT chuyén Lé Hang
Phong; Thaii Binh: Nguyén Hai Linh Chi, 10 Toan 1,
THPT chuyén Thai Binh; Ngh¢ An: Ho Bd Pur, Chu
Tw Tai, 11A12, THPT Dién Chau II; Ha Tinh: Nguyen
Mau Thanh, 11 Toan 1, THPT chuyén Ha Tinh; Quing
Negii: Ngo Thanh Dat, 10 Tnan 1, THPT chuycn Lé
Khiét; Pong Thap: Biri Tran Hai Dfmg Newyén Hiru
Nhdn, 10T, THPT chuyén Nguyén Quang Diéu, TP.
Déng Thap, Lam Dbng: Nguyén Vi Trung Qudn, 11
Toan 1, THPT chuyén Thang Long, TP. Da Lat; Long
An: Chu Thi Thu Hien, 10T, THPT chuyén Long An;
Bén Tre: Le Thi Minh Thao, 11 Toan, THPT chuyén
Bén Tre; Dong Nai: Pham Vin Minh, 11 Toan, THPT
chuyén Lu'cmg Thé Vinh.

HO QUANG VINH
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* Bai T7/418. Giai hé phwong trinh

J\Iﬂr.{r + [_.r - 1)[ JA'._L‘ —2_} e \f',x =y+ w'iJ" ( 1]
l{x + 1}{1 + \.fr_l; +x(1- r]) =4 (2)

o o j¥20 320
Lai giai. Diéu kién {xy+(x—y](@—2]20.
Tacc- CPJJ(.JH—I y(\f_ ]—-y+,,&-ﬁ:=0
=y)(y+o-2) s
— £ iz
\fx-yﬂ“(x—y)(\/x;—?]ﬂ’ "”’\r

—
+xy—2 1
\/xy+ x=y)(yw )+y x|
Mait khac, tir PT(2) ta c6

y+\f5=x2—x+

= y+ x;=x+l+—41+{x_l]z—2

X+
:>y+\/4x;=[ x+1—v‘%
ytiy 2 e 50
Jay+(x—y](@—2)+y Vx+y

Phuong trinh (3) tuwong duong vol x = y.

x+1

2
j +(x—1)"+222.

Do do

Thay x =y vao (2), ta dugc
-2x2-3x+4=0& (x—1)(x?
_117
2
Vi x=y =0 nén hé PT di cho c6 hai nghiém
1+Jﬁ,1+\f'ﬁ] 3
S .

2

—x—4)=0

T A

(x;y)lii(l;l)vé[

}"'Nhan xét. 1) Bleu then chét cua 1o gidi la phdn tich
phuong trinh (1) v& dang tich va chimg minh thira 56

thir hai trong (3) duong. Co thé ching minh y+\.w22
(x=17(x+ 2)

bing cich bién déi y+ [y —2= T

TOAN HOC
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2) Céc ban sau ddy cd 1én giai

Ha Tinh: Tran Vo Hodng, 10 Toan 1, Neuyén Mdu
Thanh, 11 Todn 1, THPT chuyén Ha Tinh; Thira
Thién - Huc Ngmu‘r Ouoe Hrmg, 10 Toan 1, THPT
chuyén Qudc Hoc Hué; Lam Péng: Neuyen Vi Trung
Qurm Il Toan 1, THPT chuyén Thing Long: Ba Ria -
Viing Tau: Pham Quéc Pat, 10 Toén 1, Phing Thanh
Diing, 11 Toan, THPT chuyén Lé Quy Don; Ca Mau:
Lieu Giang Nam, 10T1, THPT chuyén Phan Ngoc Hién;
Long An: F\-ﬂuyen Héng Phdt, 10T, THPT chuyén
Long An; Ben Tre: LL Thi Minh Thao, 11 Toan, THPT
chuyén Bén Tre; Hong Thap: hgm@n Thanh Thi,
Nguyén Phwong Ngoc, Lé Chi Toan, Bui Tran Hai
Bang, 10T, THPT chuyén Nguyén Quang Diéu, TP
Cao Lanh; Pak Lak; Nguyén Thanh Hai, Nguyén Tién
Manh, 11 Toén, THPT chuyén Nguyén Du, TP Buén
Ma Thuét; Quing Ngii; Huynh Nhét Quang, 11 Toan
I, THPT chuyén L& Khiét; Dong Nai: Phgm Vin Minh,
l ITmn THPT chuyén Luong Thé Vinh.

NGUYEN ANH DUNG

* Bai T8/418. Cho ABC

Chung minh rdng

fenm gicac nhon.

cos’ A+cos? B+cos® C+cos A.cos B.cos( 4_,‘

Léi giai, St dung diing thirc quen thude
cos? A+cos? B+cos?C=1-2cos AcosBeosC (1)
Bét dang thirc can chimg minh tuong duong véi

1
cos’ A+c0s3 B+cos’ C EE(COSZ' A+cos? B+cos? C).

Ap dung BDT Cauchy cho cic s6 duong, ta ¢o

6
cns3A+cos3A+lI_*31Jms A:E cos? A4;
8 3 2

ol 'lﬁ
C0533+C[}H33+1233 o BzgcoszB;
8 8 2
1 cosSC 3

va cos? C’+cos-”C+§23‘ =5-:.m2C

Cong theo ve cac BDT trén, ta dugc

2cos? A+2cos® B+2cos? C+§
> %(cos2 A+cos® B +cos* ().

Két hop v6i BDT quen thuée

3 ;
cos? A+cos? B+cos? CEE (*)taco

2cos3 A+2cos? B+2cos? C+§

TOAN HQC
29 *Cudilre S6 422 (8-2012)
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>(cos? A+cos? B+cos? C)%—;(COSE A+cos? B+cos?C)

3
>cos? A+c0523+c052f§'+-§.

Tir d6 suy ra BDT can chimg minh. Déng thirc
xay ra khi va chi khi tam gidc ABC déu. 0
}Nhéjn xét. 1) BDT () co thé téng mé rong hon nhu sau:

2 v
umﬂA+Lm234umzc>i sin?( A—B)+sin’( 12—C)+sm (C-A)

tir 46 BDT cin chimg minh ciing ¢é thé mé réng nhu sau
cos? A+cos? B+cos? C+cosAcosBeosC2
2 sin2( 4= B)+sin2(B=C)+sin2(C-A4)

24 '
2) C6 nhiéu cach danh gia khac nhau dé di d{:n BDT cin
chirng minh, nhung mau chdt cia bai toan vén la sir dung
dang thire (1) va BDT (*). Céc ban sau cé 1o giai tot:
Lim Bﬁng Nguyen Vit Trung Qudn, 11 Toin 1, THPT
chuyén Thang Long; Nghé An: Lé Hoang Hiép, Tran
Trung Hiéu, 11A1, THPT Thai Hoa: Biri Hai Van, 11T1,
THPT Ha Huy Tép, TP. Vinh; Pik Lik: Nguyén Thanh
Hai, 11 Toan, THPT chuyen Nguycn Du; Ha Ni:
Ngumn Duy Kkanh 11A1, THPT Ba Vi, Thanh Hoda:
Neuyén Quoc Tri, 10C1, THPT Hcang Hod 4; Thai
Binh: Trdn Trung Hiéu, 11T2, THPT chuyén Thai Binh;
Bﬁng Thap: Phan Qudn Thuy, 10T, THPT chuyén
Nguyén Quang Diéu, TP, Cao Linh,

NGUYEN THANH HONG

* Bai T9/418. Vi mdi s6 tw nhién n, ki hiéu
(S,) la fri'.r?;e cde chiv so cua n (khi n bicu
dién trong hé thap phan).
Pér S, (1) = S(S(..(S(n))

s
Ry T
v LE

) (K hiéu S xudr

hién k lan). Tim 14t ca cac so e nhién n
thoa mdin
Si(m)+ S-(n)+...

S (1) + .+ San(n) = n.

Loi gidi. (Theo ban Nguyén Trung Hiéu va
Nguyén Thi Viét Ha, 10 Toan 1, THPT
chuyén Hung Yén). Ta co nhin xét sau

1) S(n)=n(mod9).

2) S(n)<n va S(n)=n khi va chi khi » ¢o
1 chit s6.

Chiing minh

1)Giasa n=a...a.. Taco
n=a, +10a;_, +...+10*'a, suyra
n—58(n) =9, +...+ (10" =g =0(mod9).

https://tieulun.hopto.org
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) SM=a +.+a, <@l +. +a, néu k> 1

thi hién nhién S(n) > n.

Tro lai bai todn

o RO rang n = 0 la mot gia tri can tim.

'Xt;éLrEN'. Gia st m cod kchir S (k= 1)

H=a..dq,.

Tir nhéin xét suy ra §(n) > Sa(1)>...> Sus ().

Viy n=S;(n)+...+ Sy3(n) £223.5,(n)

Vi §i(n)=a, +...+a; <9 nén
n<223.9k=2007k (1

Ta chimg minh £ < 1.

i) Thit vy néu a =..=ga, =9 thi

n=10f-1va §(n)=9%. Tu (1) suy ra

10t —1<2007k. Bing quy nap ta c6
108 —1> 2007k néu k=4, viyk < 3.

ii) Néu cé it nhit mot a <9. Khi do
S,(n) < 9% —1. Mat khic n > 1051, Vay

1051 £223(9 —1) = 2007k — 223.

Bing quy nap ta c6 1051 > 2007k - 223 néu
k=5, Keéthgp i) vaii)taduge k<4

= 8,(n) <% =36 2)
Tir nhdn xét suy ra §,(n)=n(mod9)vi=1,2, ..

Do d6 n=5(n)+...+ 83:(n)=223n(mod 9)
= 220518 & T3 =3 3 = 56)3
Vi=12,.. 3)
Két hop (2), (3) suy ra

Si(n) € {3,6,9,12, 15, 18, 21, 24, 27, 30, 33, 36}.
Khi dé S,(n) c6 1 chir sd.

Dodé Sy(n) =...= Sys(n)=a véia<{3,6,9}.
+Vadia=3thi §;(n)+2223=n

< S,(n)+666=n (@)
Vi §(n)£36=666<n=<702

= S(700) < §,(n) < S(699) = 7 < S,(n) < 24.
Ma §;(n)=3(mod9) suyra S,(n) € {12,21}.
Néu 8i(n)=12 thi n = 12 + 666 = 678. Thu
lai thay khong thoa man.

NGODUCTHODUONGMINHCHAU
DD 09868R5389
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Néu S,(n) =21 thi n =21 + 666 = 687. Thit
lai thay ding,

+Véia=6thi S;(n)+222.6 = n <5(n)+1332=n.
Vi §,(n) <36 = 1332 < n < 1368 = S(1340)
< 81(n) < S(1368) = 8 < Sy(n) < 18,

Vi 8i(n) = 5(851(n)) = a = 6 (mod 9) = Si(n) = 15
= n =15+ 1332 = 1347. Thir lai thiy dung.

+ Voia=9thi §(n)+2229=n< S(n+1998

=n. Tacd S,(n)=9<§,(n)<36

= 2007 £ n <2034 = §,(n) £ 5(2029). Viy

Si(n)<14 ma Si(m)=S(S(n))=a=9 (mod9) .
nén S;(n)=9 = p=9+1998=2007. Thir lai

thﬁydﬁng.

Két lugn. n € {0 ; 687 ;1347 ; 2007}. O

}Nhén xét. N gaéi‘bz_m Hiéu va ban Ha, cac ban sau
ct lén giai ding va day du:

Phi Tho: Nguyén Dink Mgu, 8A3, THCS Lam Thao;
Vinh Phic: Hoang Dd Kam 11AL, THPT chuyén
Vinh Phic; Nghé An: Truong Tuan Anh, 11A2, THPT
Dién Chau TI; Ba Rja - Viing Tau: Nguyén Hong
Minkh, THPT chuyén Lé Quy Pdn; Phu Yén: Lé Nhdi
Thang, 11T, THPT chuyén Lwong Vin Chanh;
Can Tho: Hoang Cong i, 11A1, THPT chuyén Ly
Tu Trong.

DANG HUNG THANG
* Bai T10/418. Ton tai hay khéng tdp hop X
thoa man d’r]ng thoi hai diéu kién sau
1) Tap X r(}m 2012 56 fir nhién.
ii) Tong cua mét s6 phdin nr bdt ki trong X
ctia mot so

deu co dang lity thita bdc k

nguven duong (k =2)?

Léi gidi. (Theo ban Hoang Pé Kién, 11A1,
THPT chuyén Vinh Phuc).

Ta s& chi ra ring v6i moi sd nguyén duong s
ludn ton tai mQt tap hc;rp X gom s so tu nhién
thoa man diéu k1f;11 tong ctia mot sd phén tir
bét ki trong X déu cé dang liy thira bac & cua
mét s6 nguyén duong (k = 2) (1)
s(s+1)

2

Thét viy, dit n = va ldy » sé nguyén

td bat ki p <p» <...<p,. Theo Pink i thing

TOAN HOC
“CTusityé 23

So 422 (8-2012)
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die Trung Hoa, voimdi i= 1,2, ... n ton tai sb
nguyén duong «, thoa man o :p;,Vj=12,..,

i-li+l,..,n vaeg; +1:p,.

batk=1%2%3% a%, X={k2k 3k ...5),
Ta sé chirng minh X 1a tép hop thoéa man (1).
Ta ¢6 tong cia mot sd phan tir bit ki trong X
déu co6 dang tk von t € {1, 2, .., n},
1k =192% (¢ =% 1% (1 +1)% 00, g%

Vi tat ca a,q,...q_,a +L,a,.,,....a, déu

chia hétcho py tasuyra th = a”* (a € N* ndo dd).

Vay X la tdp hop théa mén bai toan. O

}‘Nhﬁn xét. Ngoai ban Hoang Pé Kién, hai ban sau
cing co 1o giai dung: HG Anh Minh, 10T, Trinh Ha
Heéng, 11T, THPT chuyén Lam Son, Thanh Hoa.

NGUYEN MINH BUC

ham sd

*Bai T11/418. Tim 14t ca cdc
[ RoR thoa man
f[%’r;}’)i j[ ;fm| 4xy, Vx,y e R (1)
J \

Léi gigi. Tir (1) cho x = 0, y = 0 ta duoc
A10)=0. Trong (1) cho x =¢, y = ¢, ta thu dugc

j[@] =25 vieR (2)

Tir (2), ta chitng minh £{7) 14 don 4nh trén R.
That vay, gia su f{x) = f{y), thi tr (2), ta thu dugc

A52)- A7)

A1)

x (x) = X/ ()
{yf'(x) =y <

f( xf (y)]
2y’ = y(m

Suyra f [ ﬂy)] £ (iéx—)J =2x" +2)°

hay 4xy =2x*+23° < x =y (dpcm).
Tiép theo, trong (2) cho ¢ = 1, thu dugc

f(f(l)]_l

TOAN HQC
24 & q‘uﬂlwe Sa 422 (8-2012)

hitps://sites. eoogle.com/site/letrunekienmath

Do dé lf“}f[fﬂ)): f()
2 2 o 9
- fodnin) )

Str dung (2) va tinh don anh cua fta duoc

JOY f)=2
2( 2 ] _2@[}‘{1):—2.

e Xét trudmg hop A1) = 2. Tir (1) choy = 1, ta
dugc f(:r)+f(f(x)) 4x,vx e R.

hay f[ﬂx)) 2x+z Vi z=2x— f(x),VxeR

Suy ra f[x—-z—]—f(f(x)] 2x+z,¥x e R.

Do d6 f(x+3=f if—[-:—g)

= 2(x—§)+z =2x, Vxe R

2
=2x+2z,vxeR. Dodofix)=2x, VxeR.

Suy ra f(x]z_f[lf(x+g~ﬂ=2x+z+z

e Tuong tur, xét truong hop A1) = 2. Trong
(2) thay ¢ = —x ta dugc

f(MJ =2x*VxeR

. (3)

Tir (2) va (3) co f—x) = —Ax), Vx € R. Trong
(1) cho y = 1, ta dugc

—f(x) +f(f{x)) 4x,vx e R.

(f( )] 2x+tvoit=2x+ fix), vx e R.

Suy ra f[%—x}=f[%]=2x+r,‘v’xe]ﬁ.

Do d6 —f[x—%] = 2x+t

hay f[x—%} =2x—-tVxeR.
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wraf Ao
hay f()= fe f[—x—ﬂ]=—2x—:+f=—2x,‘v§cel@.

Thir lai, ta thdy ham s6 ndy thoa man dicu
kién bai ra. Viy cdc ham so cén tim la
f)=xx 0

» Nhin xét. 1) Mot sb ban sit dung phép dat an phy

"f( ), - (1) dé chuyén vé dang PT ham quen thuge

glxg(¥) +glre(x)) = 2x,Vx,ye K
Nhiéu ban gidi bai bang cich st dung phuong trinh
ham dang sai phén ciing cho két qua ding.
2) Céc ban sau day c6 161 giai tot:
Vinh Phie: Dwong Viét The, 11Al, THPT chuyén
Vinh Phie, Neuvén Vén Cao, 10A1 THPT Sang Son,
Song Lo; Ha Nji: Pham Ngoe Lam, 11A1, THPT Lién
Ha, Déng Anh; Nghé An: Trirong Tuan Anh, Ho Ba
Dire, Chu Tw Téi, 11A12, THPT Dién Chau II; Phd
Yén: Lé Nhdt Thang, 11T, THPT chuyén Luorng Vin
Chanh; Dong Nai: Pham Vin Minh, 11T, THPT Luong
Thé Vinh, TP. Bién Hoa.

NGUYEN VAN MAU

Bai T12/418. Cho truoc hai dwong tron (K)
va (0), trong do duong tron (K) nam trong
dwong tron (Q). Hai Ju'fi'ng’i‘rr.‘w (), () di
chuyvén sao cho {f'ufrng rs'ép xuc ngoai voi
nhau tai M va ciing rsqu xuc voi dieong tron
(), a’omg thoi chung cting me xtic ngoai voi
dwong tron (K). Chung mn:[h rang diem M
luén thuoe mot dwong tron co dinh.

Li gidgi. Ly I thuoe (K). Goi N 1a
phép Ilghi.'Ch dio tdm [ phu‘m‘lg tiCh ";j?;(()).

Qua N.M© | (0) bién thanh (0); (K) bién
thanh dudng thang (K)*; (O)), (Oy) theo thw
tu bién thanh cac duong tron (09)*, (0)*; M
thanh M*.

Buong nhién (0), (K)* khcmg c6 diém chung,
()™, (Oo)* tiép xtic véi nhau tai M*; clng
xuc ngoai voi (0); cung tiép xtic voi (K)*.

Goi A, B theo thir tir 1a tiép diém cua (O))*,
(05)* v6i (0); C, D theo thir ty 1a tiép diém
cia (O)*, (O2)* voi (K)*; 1, I> theo thir tr la
tam cua (O)*, (02)*; H 1a hinh chiéu vudng
goc cua diém O trén (K)*; S, F 1a giao diém
ctia OH véi (0) (E thude doan SH) (hinh ve).

hitps://sites. eoogle.com/site/letrunekienmath

(K)*

Goi R, Ry, R; theo thit ty la ban kinh cua (O),

(O])*s (02)*'

Vi (0) theo thir ty tiép xiic ngoai vdi (O))*,
R _Ra

(O2)* tai 4, B nén cac phép vi tu V, £, V, *

theo thir tu bién (O) thanh (O))*, (O2)*.

Tu do, do vecto oS nguoc hudng voi cic

vecto EE' IQ_D., nén cac phép vi tu
.} ,
k V ‘R theo thi ty bién S thinh C, D.

Nghla l1a A, B theo thir tu thudc cac doan SC, SD.

e

D& thiy SAE =90° = EHC; SBE =90° = EHD.
Suy ra AEHC, BEHD 1a cic tilr gidc ndi ticp.
Do do r%,(g”t :E{.-.S_'(_:'“—‘S—E.ﬂ&';' = S_B-S‘E) =-3€{(U2]a.

Két h(:'fp Vf)'l f'ﬁdo_.nfollu = U = '.ﬂi‘-{f‘-‘r{(}l)* suy ra
SM* 1a truc dang phuong cia (O))*, (O2)*.
Do dé SM* tiép xtc vai (O1)*, (0,)*.
Viy SM *?* = SA.SC = SE.SH, hay M* thugc
dudmg tron (L) tam S ban kinh VSESH (1)
Mat khéc, vi / thue (K) va (K) nim trong (D)
nén 7 ndm trong (0). Két hop vdi (O) nam
trong (L), suy ra [ khong thugc (L) (2)
Tir (1) va (2) suy ra M thudc dudng tron
A,
NIFI () ((LJ)< Ij

» Nhin xét. Ban Chu Tw Tai, 11A12, THPT Dién
Chau [I, Nghé An cing s dung phép nghich dao,
nhung cho mot 161 giai khac véi 1oi giai trén. Cac ban

TOAN HOC
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con lai sir dung phuong phap tinh toan (bing vecto,
bing dinh li Stewart, bing phuong phap tea dg). Céc
ban sau co 101 giai tot:

Vinh Phic: Hodng D6 Kién, 11A1, THPT chuyén
Vinh Phic: Hung Yén: Pdao Viét Anh, 11T, THPT
chuyén Hung Yén; Thai Binh: Bii Dinh Hiéu, 11A1,
THPT Quynh Céi, Quynh Phu; Nghé An: Hao Ba Pric,
11A12, THPT Dién Chiu II; Ha Tinh: Nguyven Madu
Thanh, 11T1, THPT chuyén Ha Tinh; Lim Déng:
Nguyen Vi Trung Qudn, 11 Toén |, THPT chuyén
Thang Long; Pha Yén: Lé Nhgr Thang, 11T, THPT
chuyén Luong Vin Chanh; Bén Tre: Lé Thi Minh
Thao, 11T, THPT chuyén Bén Tre; Baqg Nai: Pham
Véan Minh, 11T, THPT chuyén Luong Thé Vinh.

NGUYEN MINH HA

* Bai L1/418. Mgr var nho khoi lwong m
nam vén tai mot diém O trén mdt phdang
ngang. Nguoi fa truyén cho no mot van toc
ngang v,. Xac dinh
a) Cong suat trung binh cua lye ma sat trong
suot qud trinh chuvén dong ciia vit, biét hé so
ma sat k = 0,27, m = 1,0kg va v, =1,5m/s.
b) Cong sudt tirc thoi cuc dai cua lwe ma sat,
bict hé s0 ma sat k = b.x voi b la hang 56, x la
khoang cach tie vat den diéem O.
Loi giai, a) Gia toc cua vat
e T B e G

m m

Thoi gian chuyén déng cua vat cho dén khi
Vo Vo

dimglai t = ——=—,
a kg

Cong cua lue ma sat bing do bién thién dong
mvg

nang cua vt 4 =—

D6 16n cong sudt trung binh cua luc ma sat
trong qua trinh chuyén dong

A
N, <A _kmeve o0
t 2
b) PT chuyén dong cia vit & thoi diém bét ki
-k, =ma= il &> —kmg = i
dt dr

>—hygdt =dv & —:‘;‘g:}cg =dv < —hxdx = vdv.
v
Tich phan hai vé biéu thirc trén thu dugc

TOAN HQC
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X v
~jbxdx = Jvdv:> v=.Jvi—begx?.
o )
Do lon cong suat tire thoi cua lye ma sat

N =|Fos | = bmgx.\[vi — bgx.

Vi xqJvi —bgx? = x@ J_“v%_ngz
_ e

& bgx? +vi —bgx? Vi

T 2feg 2ybg

2 2
bmgvg =m_2v{,@r

2/bg

Vay cong suat cyuc dai cia lyc ma sat la

Nmﬂk =m;§@ 0

>Nhﬁn xét. Cac ban sau co6 161 gal ding:

Binh Dinh: Nguyén Thinh Vinh, 12A2, THPT S6 2 An
Nhon; DPéng Thdp: Huynh Thanh Duw, 11L, THPT
chuyén Nguyén Quang Diéu; Nghé An: Lé Xudn Bao,
10A3 THPT chuyén Phan B{i Chéu; Trinh An Binh,
Tran Trung Hiéu, 11A1, THPT Thai Hoa; Nam Dinh:
Trinh Phwong Diing, Nguyén Thanh Nam, 11 Li, THPT
chuyén Lé Hong Phong.

NGUYEN XUAN QUANG

* Bai L2/418. Hai théu kinh Oy vé O, ¢6 tiéu
cu lan hwot la fy va f> ddt dong truc va cdch
nhau O0; = L =12cm. Mot var AB dat truoc
O, va cach O, mot khoang O,A =12cm. Sau
0> va cach s la 8cm ta thu dwec anh thdt
A, B,. Néu trdo doi vi tri cho nhau gifta O, va
() thi sau O, va cach O, la 6cm ta cting thu
dwoc anh that AsBy. Hay xac dinh vi tri cac

Dodé N <

tiéu cuw fy, > va do phong dai k cua anh A8,

va k' cua anh A B,.

Loi giai. (Theo ban Ng;gzén Ngoc Minh,
1143, THPT Thai Hoa, Nghé An)

* Tinh tiéu cu. Ta xét hai truong hop

Truong hop 1. O, dit truée O,. Ta co so d6
tao anh 1:

AP AR Wl
d] dFi :dz anz
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Taco d') = d'ﬁ ol Al
fl e A
dym L =1p_ 2R 144245
12—-£ 12-f
drfs (182 -3/12)

d'y = ~= e
= 144=-24/ 121, + /i /2

Suyra 2ff—12f-15%+72=0 (1)

Truemg hop 2. O, dat trade O;. Ta c6 so dd
tao anh 2:

AB-2, 4 B, ——La»A}B;
dl d'[:dg dFE
Tuong tu treong hop 1, tasuy ra

dfi  6(24fi-44f)
dy=F 1M~2456-12Ff+%f

Suyra 5f£/-36f-24f,+144=0 (2)

-auz o

Giai hé gdm cac phuong trinh (1) va (2) ta durge

fi =3cm e Fi=12cm
fo =4cem fo =8cm.

* Tinh do phong dai
e V6i h¢ nghiém /] =3cm, /; =4cm.
Khi O, dit trude O, ta co d =12cm d', =8&m

Vayk = AB _ f; Li-dy 3 4-8_1

AB  f-d. f, 3-12 4 3
Khi O, dit trude Oy, ta cody =—12cm, d’, = 6cm.

Vig kBB __h_fimd_ 4 3°6_1

AB ﬁrd] A 4-12 3 2

e Voi h¢ nghiém f; =12cm, /5 = 8cm.
Khi O, dat truroc Oz, ta co

B K. 8.2

3B~ £ 12 &
Khi O» dat trude Oy, ta cb d, =—12em, d’, = 6em.

hitps://sites. eoogle. com/site/letrunekienmath

Viy k' = J
B fH-d S
__& L12—6:+ 0
8-12 12

p‘Nhﬁn Xét. Ngoai ban Minh, cac ban sau diy co 1o
gidi tot Ha Nam: Trdn Xudn Thai, 11A2, THPT A
Duy Tién; Nam Dinh: Ddng Phiuc Cuwong, 11 Li,
THPT chuycn Lé llong Phong; Nghé An: Nguyén Viér
Tudn, 10AS, THPT chuyén Pai hoc Vinh; Thai Binh:
Nguyén Vin Minh, Vi Quang Hoa, 11A2, THPT Bic
bong Quan Vii Xudn Ngung, l{JA] THPT Téay Thuy
Anh; Can Tho: Trén Neuyén Anh Thie, 11A3, THPT
chuyén Ly Tu Trong. .
NGUYEN VAN THUAN

PROBLEMS... (Tiép trang 17)

TOWARD MATHEMATICAL OLYMPIAD
T9/422. Two sequences (a,) and (b,) are
defined inductively as follows

ay =3, by =—
a,=3a,,+2b,,.n=21
b, =4, +3b,4,n21.

Find all natural numbers n such that [](57 +9)
k=0

is a perfect square.

T10/422. Let » be a positive integer. How
many strings of length n: aya,...a, where g,
is chosen from {0, 1,2, .., 9} (i=1, 2, ..., n)
are there such that the number of occurrences
of 0 is even?

T11/422. Let (u,) be a sequence defined by

L
Hn--[

uy=ael0;2), 4 = ] for all m = 1, 2,

1
3,... Find lim (u,v/n).

T12/422. Let ABC be a triangle, inscribed in
the circle (O) with altitudes AD, BE, and CF.
AA' is a diameter of (D). A'B, A'C intersect
AC, AB at M, N, respectively. Points P, O are
in EF, such that PB, QC are perpendicular to
BC. The line passing through 4 and
orthogonal to ON, PM cuts (O) at X, Y,
respectively. The tangents to circle (O) at X
and Y meet at J. Prove that J4' is
perpendicular to BC.

Translated by LEMINH HA

. TOAN HOC
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Thuit toan Bresenham

Gia st n = m thi co ti lexy nm:n. Ta cho y
bién thién tir 1 dén n va tinh dan gia tri cua

x = y(m/n). Ban hay ]ay mot cbe rdng cd dung
lugng # thia nude va dat coe trén mot dia 16t
dé dung nudc tran. Mm khi tang y thém 1 don
vi, ban ting con dém d sb 0 bi cit 1 don vi,
ghi nhan & (xy) la 6 bi cit va mic m thia
nude do vao cdc.

Néu cbc bi tran thi ban lam nhu sau:

(1) Thém cho x 1 don vi;

(2) Ting con dém dthém 1 don vi;

(3) Ghi nhén 6 (x,y) 12 6 bi cat;

(4 Bo coc day nude di;

(5) Dophan nude tran ¢ dia 16t vao cbe.

Néu cde vira day thi ban chi can thuc hién
thao tac (4).

Tai sao lai 1am nhu vdy. That la dé hu:u Bién
thién cua x theo y thuc ra co thé viét dudi
dang tong cua cdc gia tri khong déi mfn Khi
can cong ddy cac phan sb min voi mau sO co
dinh 1& n thi chic chin la ban chi cin cong
don cac tur sd. Goi gia tri cong don nay la .
Ta thay

Neu’f < n thi x chua dat to1 don vi, chico 1 6
bi cit.

Néu 7 = n thi x vira dat dén don vi, van chi cé
| 6 bi cat, ta dat lai = 0.

Neu t > n thi x vugt qua don vi, ngoai 1 6 bi
cit con ¢6 thém 1 6 phia trén nira bi cit, ta
giam ¢ mot lugng n.

Dinh li ngiin nhét?

Sé nguyén t6 1a nhimg so tu nhién c6 dung
hai wéc, thi du, 2, 3, 5, ...

SH nguyén t6 dang 21 véi p la sé nguyén t6
duoc goi 1a so nguyén t6 Mersenne, thi du,
cacs63=2-1,7=2-1,127=2"-11a
nhirng s6 nguyén tb Mersenne.

Theo mét 1€ ty nhién, nay sinh cac cau hoi sau
day:

TOAN HOC
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NGUYEN xuﬁw HUY
(Vién Céng nghé Théng tin)

(Q1) Tai sao lai chi nghién clru cac sb nguyén
t dang 2" =1 ma khdng xét cac s6 dang & — |
vai @ la sb tu nhién bt ki.

(Q2) Néu p nguyén to thi 27 —1 ¢6 phai la sé
nguyén t6 khéng?

(Q3) Néu p 14 hop s thi 271 1a sb nguyén t6
hay hop s67

(Q4) Cdc 56 nguyén t6 Mersenne cé nhiéu vé
han hay khang?

Ménh dé 3 sau day tra 1di cho ciu héi Q1.

Ménh dé 3

Neu a va P la hai sé tu nhién thoa man & — |
la s6 nguyén td thi hodc 1a @ = 2 hodc p = 1.
Goi y ching minh

Do ' — 1 chia hét cho a — 1. Nhung &1
nguyén to, tirc 1a chi ¢6 dung hai uéc nén a —
I chicothélal hodc & — 1. Tir diy tasuyra
a=2hoicp=1.0

Ménh dé& 4 va céac thi dy sau day tra 1oi cho
cau hoi Q2 va Q3.

Ménh dé 4

Néu 2° — 1 1a s nguyén to thi p 1a s6 nguyén t6.
Goi y chumg minh
Giasaplahopsotiaclap =ab>1voia> 1,
b>1.Khids2¥-1= (2")"”—1 nguyén_ td ma
=2 @doa= 1) diéu nay mau thudn voi
Ménh dé 3. O

Thi du

15=2'-1=3x5; 31=2"-1; 63=2°-1=3x2l
Con Q4 1a bai toan dén nay van chua gidi duge.
Vi cac 56 nguyén 1 t6 p =2, 3,5, 7 nguoi ta
thiy 2 — 1 déu la sé nguyén t6. Vi p =11 ta
c6 2" -1 =2047 =23 x 89. Vay, du p la 86
nguyén té nhung 2°—1 lai ¢ thé 1a ho‘p s0.

Céc nha toan hoc cling cam thay rang uac‘sé
nguyén t6 Mersenne ngdy mot thua dan.

https://tieulun.hopto.org
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Ngudi ta cling da khao sat dugc cac 56 dang
27 — 1 véi 18 gia tri nguyén té dau tién cta p
12,357, 11,15 17, 19, 23,29, 31 37, 41

43, 47, 53, 59, 61 E)en sG nguyén to thu'

p = 67 thi cau hoi 2%7-1 ¢6 phai la s6 nguyén
t6 Mersenne?

Cau hoi nay bi bo ngo khoang 300 nam...
Nam 1903 trong phién hop toan thé ctia Hoi

Todn hoc My, nha toan hoc tré Cole lang Ig
[én bang va viét dong sau day:

27— 1 =147573952589676412927

= 193707721 x 761838257287.
Chi sau d6 mdt thodng, ca hoi truong vo tay
rao rao. Chua bao gi¢ trong phong khanh tlet

cua Ho1 Toan hoc My cac nha khoa hoc vo
tay lau va nhiét thanh dén nhu vay.

Vdn khong noi thém mot 101 nao, Cole khiém
tén roi bang vé lai chd ngdi. Trong gior giai
lao, mét ngudi ban cua Cole dén hoi anh:
"Cau mat bao nhiéu thoi gian dé phan tich s6
do?". Cole tra loi: "To danh ra tat ca cdac
ngdv chii nhét ciia ba nam lién!". Phai la mot
ngudi ham mé todn hoc va c6 y chi phi
thudong mdi co the hoan thanh duge khéi
lwong tinh toan khong 16 nhu véy.

M¢nh dé 5 (Cole, 1903)
27— | = 147573952589676412927

= 193707721 = 761838257287.
C6 1€ ddy 12 ménh d& toan hoc ngin dang kinh
ngac va hon nira ching minh cho ménh dé
nay chéc chin la ngfm nhat trong lich str todn
hoc: Khong c6 mét tir nao (?)
Tir hon hai ngan nam truéc, nha toan hoc Hy
Lap Euclid da chimg minh ring day cac so
nguyén to 1a v6 han va cung vGi cac nha todn
hoc khac ong da phat trién thudt toan kiém tra
tinh nguyén t6 cia cic s0.

Tir lau ching ta da biét sd nguyén (n 1én hon
1 14 nguyén tb khi va chi khi » khong ¢é wdc

5O nio trong khoang 2 den Jn . vai nhirng 56
I6n té1 hang tram chu s6 thi viéc kiém tra
theo ddu hiéu nay van doi héi thoi gian qua
Ion. Ngay 8 thang 8 nam 2002, ba nha toan
hoc tré cua An DO la Manindra Agrawal,
Neeraj Kayal va Nitin Saxena da trinh bay
m¢@t thuat toan cho phcp klem tra mot so
nguyén du'ong n cho trude 1a sb nguyeén td
hay hgp s6 vai thoi gian da thire. Thudt toan

hitps://sites. eoogle.com/site/letrungkienmath

nay dd di vao lich sir toan hoc voi tén 5@1
AKS 14y tir ba chif cai ddu tién cua ba nguoi.

Dién tich

Mot manh dét hinh chit nhdt co dién tich
= 729221 m*. Tinh chu vi cia manh dat,
bzer rdang cdc cgnh ctia manh dat déu la
nhitng s6 nguyén lom hon 1 m.
Qua dé phai khéng ban! Tir dién tich s ta tim
cach tinh chiéu dai d va chleu rong r. Khi dé
chu vi ¢ = 2(d+r). Ta lai biét s = dr nén ta phai
giai phurmg trinh hai én dé tinh d va r. Vi cac
canh cua manh dét déu la nhimg 56 nguyén lém
hon 1 nén ta lan luot chia s chor=2,3,... Khi
nao chia hét, tirc la gép du bang 0 thi ta tim
duge két qua r 14 s chia va 4 1a thuong.

Cac bai toan tuwong ty nhu bai Dién tich duoc
go1 la cac bai toan Cra sdp hodc Mot chiéu.
Dic diém chung cia cac bai nay la di theo
chleu nay thi de, nhu:ng theo chiéu ngugc lai
thi rit khé. Gia sir ban ¢o hai s0 nguytn td d
va r ¢ 100 chir s6. Ban Iay tich s = dr réi
gidu hai 50 d va r nay di, chi dua s cho ngum
khac va d6 ho doan xem s la tich cta hai s6
nguyén duong khic 1 ndo. Ban thdy ngay, tim
tich s cua hai s6 d va r cling "hoi bi kho", nhung
so v&1 viéc phdn tich s ra thura s6 khac 1 thi la
khéng dang ké. Néu ban co thé lam mot trim
phcp chia trong thoi gian 1 gidy thi dé phan tich
s6 s thanh tich dr ban phai mét khoang 107 ti
nam. C6 thé, ic d6 Trai Dat cua ching ta da bi
huy di¢t tir 1au va sy sung da dugc tai tao va
phat trién hang chyc vong roi.

bén day ta thay ro su khac nhau khé can ban
cua céc dé thi Toan va Tin. Cac dé& Toan chu
yéu la doi hoi 1 giai mang tinh lugn li sao
cho ngudi doc tin dwge chudi ldp ludn chit
ché cua thi sinh. Khi da chi ra duoc su ton tai
cua dbi tuong co the coi la hoan tat. Tuy
nhién, dé tim ra cai déi neong wn tai do thi lai
doi hoi thoi glan doi khi la rat lon. Vai tich
s=dr thirorang lad va r ton tai (va dang
duoc giau di). Tim lai ching sao ma kho vay!
Vi 1€ do, trong cac bai thi Tin hoc nguoi ta
thu‘l:rng yéu céu thi sinh tim ra dap s trong
thoi gian vai gidy (mot gidy khoang 3 lan
chép mit).

Céc bai toan Cra sdp thuong duge van dung
trong md hoa thong tin va giao dich dién tu.
Nhé cac bai toan nay ma nguodi ta xay dung
duoc cdc hé mat ma 2 khéa cho mdi ngudi:

TOAN HOC
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mot khoa de cong khai cho moi ngudi ma hoa
ban tin cdn gii cho chi nhéan cua khoa do,
mot khoa duge gi riéng cho moéi ngudi de
gial ma ban tin nhin duoc.

Ban ciing can Iuu y ré.ng thuét toan AKS chi
cho ta cach thirc kiém tra nhanh mg:-t SO
nguyén duong co phal la sO nguyén to hay
khong chir khong gidp ta phén tich nhanh mot
§0 nguyén duong ra thira sd nguyén to.

Tén tai nhung khong tim dwoc?

Trén kia ta da n6i vé nhimg d6i tuong ton tai
thuc sw nhung khéng the tim duge trong
khoang thoi gian hitu han cho trude. Nay ta
thir xét cau sau: "Sé tw nhién nho nhat dwoc
mé ta bang khéng dwdi mudi sdu tir Viér." Ta
tam hiéu tir Viét hay tir soan thao tiéng Viét
la cac tr don 161 nhau. Theo ngit phap tiéng
Viét thi so-ti-nhién chi la mot tir, theo quy
dinh tam thoi cua ta thi thudt ngir trén gém
ba tir. Theo y ban 50 ndy c6 ton tai khong"

Néu ban tim ra so x d0, nghia la ban cb gang
chi dung tbi thleu 1a 16 tir tiéng Vigt dé doc
hofic mo ta so do thi qua tot. Bay gicr ban thu
dém xem céu trén chira bao nhiéu tir Viét: 15!
Chi v&i 15 tir Viét ban da xac dinh duoc so .
Vay la ching ta dd gdp mau thuan.

Tin rit cin Todn

Nhiéu bai todn Tin doi hoi cac ban phai su dung
céc kién thirc toan vao loai kho, dac biét 1a todn
hoc rdi rac. Dudi day la mét bai nhur vay.

B bai ‘
Trén Lf?cim dgt mot bg bai gdm n —1 quan bai
md sé 1, 2,..., n —1, 3 £ n < 1000000000,
Trong !m u‘u dinh ban !ay k quan bai. Sau do
Irqmg tai diva ra mot so tw nhién s. Ban can co
gang thuc hién it nhdt m thao tdc thuéc mér
trong hai logi sau dav:
o Ldy thém mot quén bai u tir trén ban (+u),
 B6 bot mét quan bai v trén tay (—v), dé cuoi
cung dat duoc hé thic

t =s (mod n) (1)
trong do t la tong md s6 cdc quan bai co trén
tay ban sau khi ban dd hoan tat m thao tdc
nhuw trén.
Thi du, voi n = 8, trong tai cho sé s = 22 va
chi dinh ban ldy k = 3 quén bai la 2, 3 va 6.

Néu ban bo qudn bai 2 va ldy qudn bai 5 thi
tongt=3+6+5=14. Khi do

TOAN HQC |
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t (mod n) = 14 (mod 8) = 22 (mod 8) = s(mod 8).
Vay mot loi giai cho bo dir liéu nay la thuc
hién 2 thao tdc: =2 va +5.

Thuit toan

Ta s& chimg minh ring v&i khong qua 2 thao
tac (+} lay thém hoéc (-) bo bét mét quéan bai
ta ¢d thé dat duoc h¢ thuc, (1).

Goi t la téng cdc ma sO cia cdc quan bai ¢o
trong tay luc dau. Gia st r=> s, tadiit b = (1 — s)
(mod ») va xét cac truong hgp loai trir nhau
sau day:

1. 5=0: Hg¢ thic (1) da thoa, ta khong phal
lam gi. Ta thong bao m = 0, trong d6 m 1a s6
thao tac +/— can thyc hién.

2. Quén bai b c6 trén tay: Ta chi v1¢c bo quan
bai nay xuéng, khi dé tong t s¢ giam b don vi
theo mod .

3. Quan bai (n—b) c6 trén ban: Ta chi viéc lay
thém quan bai nay. Khi d¢ tong ¢ sé dugc
thém (n—b) don vi theo mod n, diéu nay
tuong duong véi viée giam tong t di b don Vi
theo mod .

4. Néu khoéng xay ra cac tnrfmg h(_}'p 1,2va3
nhy trén, tirc la & > 0, quén bai b c6 trén ban
va quéin bai n—b c6 trén tay: Ta goi k la 56 sb
hang b t6i thiéu dé tongu=b+h+ ... + b=
kb (mod #) thoa man diéu kién: "Quén bai uco
trén tay. Dat v = (k—1)b (mod n), ta co ngay
u—v=kb —(k-1)b =25 (mod n). Do u = kb va
k 12 s6 nho nhét dé quin bai u co trén tay va
k-1 < k nén v = (k—1)b phai la quén bai co
trén ban. Nhu viy ta chi cin b6 quin bai
u trén tay (—u), 1ay quén bai v tir trén ban (+v)
thi tong s€& dugc giam di » (mod n), tirc 1a hé
thue (1) dugc thoa méin,

Truong hop 7 < s: Ta phai thém b =5 — 7 don
vi cho cho 1. Viéc nay twong duong véi gidm
¢ bot (n — b) don vi. Thay b bang n — b roi lap
lai thu tuc trén sé cho ta ket qua turong ng.
Van dé con lai 1a chiing minh sw ton tai ctia
56 k lon hon | sao cho quén bai u ¢6 trén tay.

Trén hai ngan ndm trude nha todn hoc cd Hy
Lap Diophantus da phat biéu va chimg minh
dinh i sau day.

Dinh i 1 (Diophantus)

Cho phuwong trinh ax = b (mod n), voi cac hé
s0 a, b, n la cdc 5o tuw nhién, n > 0. Goi d la
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woc chung Ion nhdt cia a va n, d = (a, n).
Khi do
a) Néu d khong la woc cua b thi phuong trinh
vo nghiém.
b) Néu b = cd thi phuong trinh cé ding d
nghiém trong tgp Z, = {0, 1, ..., n — 1} Cac
nghiém nay cé dang x + k(n/d) (mod n),
trong do x la mgt nghiém tiy v, k = 0, 1,
2....(d - 1).
Phuong trinh ax = b (mod n) duge ngudi doi
sau goi la phwong trinh Diophantus.
Chirng minh
Néu x la nghiém ctia phuong trinh ax = b
(mod n) thi ax — b = kn, hay ax— kn = b. Mat
khéc, do d = (a,n) suy ra b chia hét cho d. Gia
st b = ed tuc la gia su phu’cmg trinh co
nghiém. Goi x la mt nghi¢m cua phuong
trinh trén, ta d& dang kiém tra dugc ring
x+k(n/d), k=0,1,...(d-1) cling la nghi¢m
cua phuong trinh do6, That vay, do d = (a, n)
nén v =an/d chia hét cho a va n, Ta co
a(x+k(n/d)) = ax + k(an/d) = ax +kv

= b+hkv=b(modn). O
Tro lai bai toan trén, khi gép tinh huéng 4, do
quén bai b c6 trén ban va quan bai n — b ¢6
tréntaynén b#n —b. Tacilingde yrang, b<n
vaidodon -b<n.
Xét phuong trinh bx = n — b (mod n) (2)
Diatd= (b, n) thi d= (b,n —b), tirc 1a n —b chia
hét cho d, theo Dinh li 1 phuong trinh (2) ¢6
nghiém. Goi x = k la nghiém nho nhat c:ELa
(2). Néu k = 1 thi bk = b = n — b, miu thuan
véi dicu kién b # n-b. Vayk> 1.0

https://sites. eoogle.com/site/letrungkienmath

Hai ngudi ban than thiét

Trong tiéu ban phuong phap giang day toan
hoc cia Ho1 nghi Toan hoc Quoc t&, mot dai
bi€u lén trinh bay 161 giai cua bai toan sau:
“Chumg minh r&ng néu tam gidc ¢6 hai géc
bang nhau thi hai canh doi dién cac goc' do
cing bang nhau.” Nghe xong de toan nay,
nhicu dai biéu dy hdi thio nghi rang dién gia
c6 vén dé, vi day 1a bai toan qua dé, chi tvong
duomg véi trinh dé phé thﬂng co s0.

Dién gid binh tinh néi tiép: “Xin I6i da lam
mat thi gm‘ cua quy vi. Téi chi xin quy vi cho
baer loi giai nhw :rang Bang C da dwgc cong
bo 0 ddu chua?” Hoi truong lang di mot lat
va roi tiéng vo tay vang lén khdng ngot. Qua
that, tir thoi Euclid dén nay chua ai thay loi
glal nao nhu trinh bay trong Bang C. Bén lic
ndy dién gia bat mi: “Thua quy vi, loi giai
nay la cua may tinh ddy a!” Hoéa ra dién gia
von la mot thay gido day Toan va rit mé Tin
hoc. Thiy da xay du‘ng mot hé thong chimg
minh tur dong trén may tinh. Sau do, dé kiém
tra hoat déng cia hé thong, thay day cho may
tinh blet céac khai niém vé diém, dwong thing,
mdt phang, cac tién dé va cac phuong phdp
chung minh. Khi day dén phuong phap ké
duémg phy, thiy nap quy tic sau diy vao
may: “Néu quan sat ki hinh vé ban dau ma
khong tim dwgc loi giai, hdy thue ké mot
duong phu ”. Sau khi quan sat hinh v& ban
du, may thaj,r rﬁng khéng can ke duéong phu
AH nhu m01 nguorl thucrng lam trong Bang B.
May di xét luon hai tam giac c6 san trén hinh
la ABC va ACB va thay 1a chiing bing nhau.

Ban thdy, néu Toan hoc két hop voi Tin hoc
thi nhén loai c¢6 thé thu deoe nhidu két qua I
thi hon ta tuong.

GT: A ABC, A
LB=/C=a

KL: AB=AC

B

Chirng minh kinh dien Ching minh cua may tink
AAHB =AAHC (g.c.g) AABC=AACB (g.c.g)
vi vi

LAHB=ZAHC =90r £ ABC =/ ACB (gt)
AH: canh chung EC=CE
Z BAH =/ CAH =90"—« L ACB =/ ABC
Suv ra Suy ra
AB = AC AB = AC

Bang A. Gia thiét & két lugn

_ Bang B. Chung minh 1.

S6 422 (8-2012)

 Bang C. Chung minh 2.

TOAN HOC
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TRONG SO NAY

m Nguvén Duy Tién — Tudng niém 10 nim

o Vi Binh Hoa — Ki thi Olympic Toén hoe
ngay mat cua Gido su Laurent Schwartz.

Quac té& ldn thi 53 — nam 2012.

o Danh cho Trung hoc Co s¢ — For Lower
Secondary School
Dé Quang Minh - Tt mot bai toan thi hoc
sinh gidi.

@ Pé ra Ki nay - Problems in This Issue
T1/422,.., T12/422, L.1/422, L2/422.

Giai bai ki truéc — Solutions to Previous
Problems

(3iai cac bai ciia 86 418.

@ Tin hoc

Nguyén Xudn Huy — Tan man vé Toan
va Tin.

Pé thi tuyén sinh vao lép 10 Trudng
THPT chuyén KHTN, DPHQG Ha Noi,
nam hoc 2012 - 2013.

10 Trudng THPT chuyén DHSP Ha Noi,
nam hoc 2012 - 2013.

@ Huong din gidi dé thi tuyén sinh vio lép

D& thi chon hoc sinh gioi 16p 9 tinh Thita _
Thién - Hué, nam hoc 2011 — 2012. Anh Bia 1: Tir trdi sang phai:

Hang trudc: thdy Nguyén Hitu Do, thiy Nguyén
Thanh Son, Nguyén Ta Duy, Pdu Hai Ddng, Trdn
Hodng Bdo Link, Nguvén Hing Tam, Lé Quang
Lam, thiy Vi Dink Hoa, thiy Ha Duy Hung,
Neuyén Phuong Minh, thidy Kim Ngoc Chinh.

Hang sau: thiy Lé Ba Khdnh Trinh,

@ Ban doc tim toi — Reader's Contributions
Cao Minh Quang — Nhing bat ngd tir
mot bat dang thiic don gian.

€D Giai tri toin hoc - Math Recreation

Mi Ihuar QU:‘)C HIEP THANH LONG
Ché bdn : NGUYEN THI OANH

Bién tdp : NGUYEN THI THANH _
Tri su, phdt hanh : NGUYEN KHOA DIEM, VU ANH THU
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TRUONG THCS LE HONG PHONG - THANH PHO HUE

e Dia chi: 214B Ly Nam D&, thanh phé Hué

ruang THCS Lé Hong

Phong dugce thanh lap vao
d4u nam hoc 2004 - 2005 trén
khuén vién 11.371m2 vai 16
phong hoc, 834 hoc sinh dugc
phan thanh 20 lgp va 26 can
b6, gido vién, nhan vién. Luc
mai thanh |&p trudng co tén
“Trwgng THCS Huong Long”
va dén thang 11/2005 dugc
déi tén “Trwrong THCS L8
Hong Phong”.

Buge sy quan tam cla lanh
dao cac cap, nha trutng da
dau tr xay dung khu higu
b6, nha tap thé duc va dang hoan chinh tang ba d& hoc sinh toan
trrdng déu duge hoc ngay 2 budi. Vao dau nam hoc mai 2012 —
2013 truéng s& cb 26 phong hoc, trén 60 can bg gido vién, nhan
vién va 920 hoc sinh duge phan thanh 26 lop.

NGU'T NGUYEN PHUOC
Hi¢u trudng nha truimg

Trong nhimg nam qua thay va tré Truang THCS Lé Hong Phong
da nb Iuc phan ddu dap tmg yéu cau phat tri€n su nghiép giéo duc
va d4o tao, tirng bude khac phuc kho khan vuon 1én sanh vai clng
c4c trrang ban trong thanh phé va da dat duge nhimg thanh tich
dang tu hao.

Hé&ng nam, c6 nhiéu hoc sinh dat gidi trong ki thi hoc sinh gidi cép
Tinh va déu dat giai toan doan trong Ki thi hoc sinh giéi cép thanh
phé, trong dé c6 3 nam trudng doat giai Nhat toén doan. Trurang da
hai l4n doat giai toan doan trong Hai Khde Phi Bdng ¢dp thanh phé.
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HOI BONG SU' PHAM NHA TRUONG

e Dién thoai: 054.3519437 - 054.3611440

Péi ngil gido vién ngay cang duge néng cao Vé chat Iugng va sé
lrong; 100% gi&o vién dat chudn dao tao trong dé ¢t trén 85% gido
vién dat chuén trén dao tao. Hal lan trudng dugc Phong GD&DT
trao tang C& toan doan trong Hai thi gi4o vién gidi cap thanh phd.
Hoi déng gi4o duc nha trrdng co 24 gigo vién dat giao vién gidi cap
thanh phé va 4 giao vién dat gido vién gidi cap Tinh, 01 gido vién
dugc phong tang Nha gido Uu ti. Trurdng c6 03 dé tai cap Nganh da
duge nghiém thu, dac biét dé tai “Hé théng van ban phuc vu quan i
gido duc” da dugc dy an SREM (Dur &n hé trg dai mai quéan li gigo
duc) phé bién cho cac truang trén toan quac.

Nha trudng lién tuc dat danh higu Tap thé lao dong Tién tién Xuét
shc: durgc Bé trudng Bé GD&BT tang Béng khen nam hge 2007-
2008: UBND Tinh tang Ca thi dua va cong nhan trudng dat chuan
quéc gia nam hoc 2008 — 2009; Tha twéng Chinh phil tang Bang
khen nam hoc 2009 — 2010 va Chd tich Nuéc trao tang Huén
chuong Lao dong hang Ba nam hoc 2010 - 2011. Chi b nha trudng
h&ng nd&m déu dugc cong nhan Chi bo trong sach, vitng manh va
durge Bang bd khen thudng. Gong Boan nha trurdng ludn duge cong
nhan vitng manh va nhiéu ndm duge Lién Doan Lao Bong Tinh
tang Béng khen. Lién D6i Thiu nién Tién Phong clia nha trudng
lubn duoc cac cap khen thudng, trong do ¢6 3 nam dat danh hiéu
vifng manh cép Trung uong.

Trong théi gian dén can bd, gido vién, nhan vién va hoce sinh nha
trirang sé& phan dau nd lyc hon nira dé duy tri va nang cao thanh
tich da dat, dap (g dugc nguyén vong clia nhan dan dia phuang,
chung strc véi toan Nganh nham xay dung Tinh Thira Thién-Hué tro
thanh trung tdm van héa clia mién Trung.

Gidy phép XB s6 510/GP-BTTTT cép ng&y 13 4.2010
In tai Xi nghiép Ban dé 1 - BQP
In xong va n{ap Iy chiéu thang 8 nam 2012
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