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TINH TAY NINH NAM 2021
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A. Dé bai (Ngay thi thit nhat)
Cau 1. (5.0 diém)
1. Cho a, b, c 1a ba s6 thuc duong sao cho a + b + ¢ = 3. Tim gi tri nhé nhat ctia biéu thrc

9 27

T = —.
9—2(ab+bc+ca)+abc

. 1 1 1
2. Cho n la s6 nguyén duong, dat S, =1+ - + - + ...+ —. Chtng minh
n

2" 3
SRR
S? 252 357 7 nS? '

Cau 2. (5.0 diém)
1. Tim cidc ham s6 f : R — R biét ham s6 f lién tuc trén R va théa méan:

flz)f(y) — f(x +y) = sinxsiny,Vz,y € R.

2. Cho cac ham s6 [, g xac dinh trén R va thoa man:
fx+g(y)) =2x+y+2021,Vz,y € R.
Xac dinh biéu thic ctia g (z + f (y)) .

Cau 3. (5.0 diém)

Cho tam gidgc ABC ¢6 M, P lan lugt 1a cac diém trén cac canh AC va BC sao cho M P song song
véi AB. Goi D la giao diém ctia AP va BM. Chitng minh duong thang C'D vuong géc véi dudng thing
di qua tryc tam cia tam gidc ADM va tam giac BDP.

Cau 4. (5.0 diém)

1. Tim cac nghiém nguyén duong cua phuong trinh:

¥+ (z+1)% = (x+2)%.

2. Tim tat ca cac s6 tir nhién c6 ba chit s6 sao cho méi s6 1a trung binh cong ciia cac s6 suy ra ti
s6 d6 bang phép hoan vi tron cac chit s6 ctia s6 do.
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B. Loi giai (Ngay thi thi nhat)

1. Cho a,b,c la ba s thuc duong sao cho a + b+ ¢ = 3. Tim gia tri nhé nhat ctia biéu thic

S T
~ 9—2(ab+bc+ca)  abc’

% 1 1 1
2. Cho n 1a s0 nguyén duong, dat S, = 1 + 3 + 3 + ...+ —. Chitng minh
n

SN S S T
S 28y 35 bl '

[ Lai giai. )
1. Doa+b+c=3nen9—2(ab+bc+ca) = (a+b+c)’—2(ab+bec+ca) = a? + b+
Khi d6

a2+b2+c2+%+bc ca

B 9 9(a+b+c)_9 1 11 1
a2+ b2+ abc ’

Ap dung bdt ding thic Cauchy - Schwarz dang Engel, ta co:
1 1 1 9

+ z .
ab bc ca” ab+bc+ca

T d6 suy ra

T>9 1 N 2 n 7
T o\a2+ b2+ ab+bc+ca ab+bctca)’
Mit khéc, 4p dung bat dang thic AM - GM cho bo 3 s6 thuc duong, ta thu duge:

1 1 1 1
+ + >3 :
2 2 2
a?+b+c2 ab+bc+ca  ab+be+ca {’/(a2+b2+02)(ab+bc-l-ca)2

Lai ¢6
2 2 2
Q/(a2+62+c2)(ab+bc+ca)2<a + b +c +§(ab+bc+ca)
Jlatbro® o
3
Do vay nén
1 2

>1
a? + b + 2 + ab+bc+ca”
Bing bién doi tuong duong ta dé dang ching minh dudc

(a+b+c)* >3 (ab+ be+ ca)



Tt d6, véi cht ¥ rang a + b + ¢ = 3 nén ta thu dude
1 >1
ab+bc+ca” 3

Do d6 T > 9 + 21 = 30. Dang thiic xay ra khi va chi khia =b=c=1.
Vay gia tri nhdé nhéat ctia biéu thic T 1a 30, dat dugc khia =b=c=1.

Cach khac

C6 thé tham khao 151 giai bai toan trén bang khao sat ham s6 ctia ban Trang Quoc Cuong
- K2/ CNTT, Truong DH Sai Gon.

Dat abe =t (t > 0). Ap dung bt ddng thie AM - GM, ta c6 dude abe < —ar = 1.

Suy ra 0 < t < 1. Va ab + be + ca > 3va2b?c2 = ab + be + ca > 3vV/E2.

T do, suy ra
9 27

> ——=+ -,
9-6vE2 t

. 9 27
Khao sat ham s6 f(t) = ———== + — trén (0;1] va tit d6 tim dugc Ty = 30 tai
9 —6vVt2 t

T te (0;1].

a=b=c=1.

2. V6i k> 2,k €N, taco
1 1 1 1

St S kSiaSk kSE

Ap dung bat ding thic tren 1an lugt véi k = 2,3,...,n va cong theo vé cac bat déng thic, ta suy

ra
ST
252 " 252 T

nS2<1—Si (do Sy = 1).

1
> — 4+ —+ ...+ — < 1.
25z TagE T T s

T do, ta cong vao hai ve cua bat dang thic trén véi Ik 1, ta dugc
1

SR S L
§2 T95 t3sz T pez

Vay ta hoan tat chiing minh.

_cau 2.

1. Tim cidc ham s6 f : R — R biét ham s6 f lién tuc trén R va théa man:

flz)f(y) — f(x +y) = sinxsiny,Vz,y € R.

J

2. Cho cac ham s6 f, ¢ xac dinh trén R va théa méan:

flx+g(y) =2x+y+2021,Vz,y € R.
Xac dinh biéu thitc cta g (z + f (y)) .

[ Lai giai. )



1. Cach 1. Gia stt ¢6 ham s6 f théa méan:
f@)f(y) — flx +y) = sinz.siny,Vz,y € R.
Cho =0,y = 0 vao (1), ta c6: (f(0))> = f(0) =0= f(0) =0 hozc f(0) = 1.
Néu f (0) = 0,y = 0 thay vao (1) ta c6: f (z) =0,Vz € R.

Diéu nay khong xdy raviz = —,y = E thi (1) khong théa.

5
Néu f(0) =1, thayy——xvo(l),taco

f(2) f(=x) — 1 = —sin*z,Vz € R.
Thayx:gvao( ta dugc: f g) <——>:O:>f(§>:Ohoacf(—g):0.

(
Néu f (g) =0, thay y = — vao (1), ta co:

f <:B+ 5) = —Sinx = cos <$—1— g) ,Vr € R.
Néu f (—g) =0, thay y = —g vao (1), ta co:

f(x—%)zsinxzcos(x—§> Vzr € R.

Tt (3) va (4), ta suy ra f(z) = cosz, Vo € R.

Thay f(z) = cosz,Vr € R vao (1) thay théa man.

Vay f(z) = cosz,Vx € R.

Cach 2. Phuong trinh dé cho dugc viét lai f(z +y) = f(z)f(y) — sinzsiny,Vz,y € R.

Thém vao bién méi z | ta co:

flx+y+2) —f( Vf(y+ 2) — sinzsin(y + 2)
f(x)[f(y)f(z) — sinysinz] — sinx (sinycosz + cosysinz)

)f
= f( Vf(y)f(2) — f(x)sinysinz — sinzsinycosz — SiNTcosysinz.

Tuong tu, ta co:

fly+ax+z)=flx)f(y)f(2) — f(y)sinzsiny — sinysinrcosz — sinycosrsinz.

Ma f(z+y+2) = f(y+x+ 2) nén ta cé duge:

sinz [f(x)siny — f(y)sinz] = sinz (sinycosx — cosysinzx) ,Vx,y,z € R,
Cho z = %, ta thu dugc:

siny [f(x) — cosx] = sinx [f(y) — cosy],Vz,y € R.
Trong (5), cho y = g ta dugc:

f(x) =cosx+ f <g> sinx,Vr € R.

Vay f(z) = cosx,Vz € R. Thit lai thay thda man (1).

- (F5 ) o@D -0 ) S ()



Bai toan. I(Chgn doi tuyén An Do nam 2004).
Tim tat ca cic ham s6 f : R — R théa man diéu kién:

flz+y) = f(x)f(y) — csinzsiny,Vr,y € R.

trong d6 c 1a hing s6 16n hon 1.

2. Xét
fx+g(y) =2v+y+2021,Vr,y € R. (6)
T (6), cho y = 0, ta dugc:
f(x+g(0)):2x+2021 Vz € R.
f(z) = 2z + 2021 — 29 (0) , ¥z € R.
(x+g( ))—2(x+g( )) + 2021 — 2g(0) = 2z + y + 2021,Vz,y € R.
) =

= 9(y —y+g(0),Vy€R-
Do do,
9o+ T () = 5 (o + F0) +9(0), ¥,y € R
:%(x+2y+2021—29(0))+g(0),Va:,yER.
:%x—}—y—i-zm Vz,y € R.
Vayg(x+f(y))=%x+y+202 ,Va,y € R. a

caus. )
Cho tam giac ABC c¢6 M, P lan luct la céc diém trén cac canh AC va BC sao cho M P song song

v6i AB. Goi D la giao diém ctia AP va BM. Chitng minh dudng thang C'D vuong goc véi dudng
thing di qua tryc tam cta tam gidac ADM va tam gidc BDP.

[ Chitng minh. )
Goi I, J lan lugt 1a tryge tam clia cac tam gidac ADM va tam giac BDP.

A




Vi P € BC nén ton tai 0 <_k>< 1 dipﬁ = kC@
Do MP || AB nén suy ra CM = kCA.

Ta c6

@z@—l—xﬁ:ﬁ#—x(k‘@—ﬁ) trong d6 0 < z < 1.
Mat khac, ta ciing co

C@:C@—i—yB—M:C@—l—y(kCﬁA—C@) trong d6 0 <y < 1.

. k
Dé dang chiing minh duge x =y = P VA suy ra @ P (CA + C@)

V6i I 1a tre tam cita tam gisge ADM, ta c6
A1 BM =0 = (C1-CA) (CM - CB) =0
= (C1-CA) (hCA-CB) =0
= k.CACl — C1.OB — kC A% + CA.CE = 0.
Va
m.ﬁzoﬁ((ﬁ—ﬁw)(@—_ﬁ):
— kCOB.Cl — C1.OA - /80_340 L CA? = 0.
Tt (7) va (8), ta suy ra
kCL (CA+CB) -l (CA+ CB) + (1- #*) CACE =0
= (k= 1)CL(CA+CB) — (k= 1) (b +1) CACE =0

@ﬁ (CA+CB) - (b +1) CA(ﬁ_o (do k #1)

Hoan toan tuong tu, v6i J la truc tam cia tam gidc BDP, ta ¢6

BJ.AP =0 <= kCJ.CB — CJ.CA— kCB* + CB.CA = 0.
Va
PJ.BM =0 <= kCJ.CA— CJ.CB — K*CA.CE + kCB? = 0.
Tit (10) va (11), ta suy ra
cJ. (0A+C?) (k+1)CA.CB = 0.

Két hop (9) va (12), ta c6 duge

(cmc@) (c1-c) =0

Tu do, véi Chuyrang@ k+ (CA#—C@) tasuyra@?-()hay CD 1 JlI.

Vay C'D vuong goc véi duong thang di qua triuc tam ctia tam giac ADM va tam gidc BDP.

(10)

(11)

(12)



.

1. Tim cac nghiém nguyén duong cia phuong trinh:
e+ (z+1)% = (z+2)%

2. Tim tat ca cac s6 tu nhién c6 ba chit s6 sao cho mdi s6 1a trung binh cong clia cic s6 suy
ra tit s6 d6 bang phép hoan vi tron céc chit s6 ctia sd do.

[ Lai giai. )
1. Xét phuong trinh % + (z + 1)* = (z + 2)* véi ,y nguyen duong.
V6i y = 1 thi phuong trinh da cho tré thanh

22 —2r—3=0< 1z =—1 hoic x = 3.

r=3
Vi z, y nguyén duong nén { . la mot nghiém nguyén duong ctia phuong trinh da cho.
y =

Vé6i y > 1, dat x + 1 = 2a, a nguyén duong. Khi do, phuong trinh da cho tré thanh

(20)% = (24 + 1) — (2a — 1)* (13)
& (20)% =2(C3, (20)* 1+ C3, (2a)* 7 + ...+ C30 7% (2a)° + C3V " (2a))
& (20)% — 203, (20)™ ™" — 203, (20)*7° — ... = 20507 (20)° = 2y.2a (14)

Vi y > 2 nén vé trai clia (14) chia hét cho (2a)* dan dén y chia hét cho a?.
Mat khéc, phuong trinh (13) tuong duong véi

Va ta cling co

Tt hai danh gia trén, ta suy ra 1+ Y < 2 hay y < a. Diéu nay mau thuin vé6i 1ap luan a?|y.
a

Vi 1& d6 nén phuong trinh da cho khong ton tai nghiém nguyén duong khi y > 1.
Vay (z;y) = (3;1) la nghiem nguyén duong duy nhat ctia phuong trinh da cho.

Nhan xét

Khi y > 1, ta ¢6 phuong trinh (x + 1)2y (x + Z)ZU T,

Vi vé phai ctia phuong trinh 1& mot s6 chan nén vé trai ciia né ciing 1a mot s6 chin. Do
do, ta mdi dat = + 1 = 2a, a nguyén duong.

Bing viec sit dung cac danh gia bat dang thic da chi ra didu mau thuan va tit d6 ching
té phuong trinh khong ton tai nghiém nguyén duong khi y > 1.



Bai 1. I(Aust'r'alian MO).
Xac dinh tat ca cac cdp s6 nguyen (r;y) thdéa man phuong trinh:

e+ 1= (-1t =y’

Bai 2. |Tim nghiém nguyén duong clia phuong trinh 8z — y? + 2% = 16 (véi y < z < 10).

Bai 3. | (Lucian Dragomir - Romanian Mathematical Competitions 2008).

Xac dinh s6 nguyén z sao cho: log; (1 + 2%) = log, (1 + 7).

2 N — 1<a<9
2. Goi s0 tu nhién can tim dang abc, trong dé a, b, c € N va S AN
0<bc<9
Theo deé ra, ta c6 duge
— bea+cab 1016 4 110¢ + 11
be = 2 00a+ 10b 4 ¢ = 2 2” a

& T7a = 3b+4c
< T(a—b)=4(c—0b)

< .
nén suy ra -8 <a—b < 9.
c

N\ ©

a
b,

NN

1
0
Vi vay a — b 1a cac s6 —8; —4:0;4; 8.

Suy ra a — b chia hét cho 4. Ma { .

Truong hop Jaa—b:—8:>b:a+8<9:>a<1.

a=1
Do d6, ta tim duge ¢ b = (khong théa méan).
c=—3

Tm[dngh,o’pQaa—b:—4:b:a+4<9:a<5.

1<a<5|0<b=a+4<9 o\c=7a;3b<9
1 5 —2 (loai)
2 6 —1 (loai)
3 7 0
4 8 1
) 9 2

Trwﬁnghapf)’%a—b:Oéa:b:c.

Do d6, cac sd can tim 1a 111,222, 333, 444, 555, 666, 777, 888, 999.
Tru@nghap4%a—b:4:>a:b+4<9:>b<5.




Ta — 3D
1<a=b+4<9|0<b<5 u\m:“43 <9
4 0 7
5 1 8
6 2 9
7 3 10 (loai)
8 4 11 (loai)
9 5 12 (loai)
Truong hop 5%a—b:8:a:b+8<9:b<1.

—3b
1<a:b+8<90<b<10<c:%u? <9
8 0 14 (loai)

9 1 15 (loai)

Vay ¢6 15 s6 tu nhien can tim: 370, 481,592,407, 518, 629, 111, 222, 333, 444, 555, 666, 777, 888, 999.

HET NGAY THU NHAT



LOI GIAI DE THI HSG TOAN THPT
TINH TAY NINH NAM 2021

Ho6 Pham Quoc Toan:

* Kk kK Kk

A. D& bai (Ngay thi thit hai)
Cau 1. (5.0 diém)
Giai hé phuong trinh trén tap s6 thuec:

r+y+z=4
2?2yt 422 =14
ot + oyt 4 21 =98

Cau 2. (5.0 diém)
Tim tat ca cdc ham s6 f : R — R théa méan:

fle—=f)=[f(@)+zf(y)+ f(f(y)Ve,y eR.

Cau 3. (5.0 diém)

'7
Véi n 1a s6 tu nhien, n > 2, dat A, =77 (nlansd 7, vidy Ay = 77; A3 = T A, = 7777).
Chiing minh rang A, + 17 chia hét cho 20.
Cau 4. (5.0 diém)

Cho tam gidc ABC noi tiép dusng tron (O). Diém D la diém déi xting véi A qua O. Tiép tuyén
v6i duong tron (O) tai D cit BC tai F. Dudng thing OF cat AB, AC lan lugt tai M, N. Chting minh

rang OM = ON.
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B. Lagi giai (Ngay thi tha hai)

Giai he phuong trinh trén tap s6 thue:
T+y+z=4
>+y2+22=14
o4yt + 21 =98

[ Lai giai. ]
batp=os+y+z2,q9=2y+yz+ zz,r = 2Y2.
Ta thay ngay p = 4.
Ta co:
2q:p2—(x2+y2+z2):42—14:2$q:1.
Ky hieu S, = 2" +y" + 2",n € N.

Ta co:

Sn - pSn—l + an—2 - rSn—3 =0
<:>Sn = pSn—l - an—2 + TSn—3-
Dé dang tim duge Sy = 3;51 = 4; 5, = 14 va
Sy =4.14— 1.4+ r.3 =52+ 3r.
Sy = 4. (52 +3.) — 114+ 1.4 — 194 + 167

Theo dé cho thi
Si =98 = 194 + 16r = 98 = r = —6.

Theo dinh ly Viete bac ba thi x, y, 2z 1a nghiém phuong trinh

-1
AP +t+6=0& | t=2
t=3
Vay nghiém ctia hé 1a (z;y; 2) = (—1;2;3) va céc hoan vi ctia no.
Nhan xét

V6i ¥ tudng chung dé giai bai toan nay la st dung céc tinh chat nghiem ctia da thic, dong
nhat he s6 ctia da thiic,... dé dua bai toan phiic tap vé cac bai toan da thic quen thudc.



r+y+z=3
Bai 1. IBiét hé phuong trinh < 2% +¢y* + 2> =15  ¢6 mot bo nghiém (z;y; z) théa man
ot +yt 4+ 24 =35
z% 4+ 9% + 22 < 10. Hay tinh z° + ¢° + 2°.

Bai 2. I(Mathematical Olympiad Treasures - Titu Andresscu, Bogdan Enescu).
Tim céc s6 thiyc ciia hé phuong trinh:

r+y+z=0
22 +y3+ 23 =18
" +y" + 27 = 2058

Bai 3. I(Olympic Todn Sinh vién Toan quéc - 2009).

c+y+2=0
Cho z,y, 2 1a cac s6 thyc théa man { 22 4+ ¢ + 22 =2
?+y’+2°=0
Chiing minh rang v6i moi s6 tu nhién n ta luon c6 2"+ + o271 4 220+l — ().

:

Tim tat ci cac ham s6 f : R — R théa méan:

fla=f@)=rf@) +zf )+ (W), Vr,y eR.

[ Lai giai. )
Gia st f 13 ham s6 théa man dé bai.
Dé thay f(z) =0 thoéa méan cic yéu cau dé bai.
Gia st f(x) # 0, tic la Jzg € R« f(x) # 0.
Tt de, ta viét lai:
fla=f)—f@=af+[f(f(y)vr,yeR (1)
Goi P(u;v) 1a phép thé bo (z;y) bdi bo (u;v) vao (1)
o P(x;m0) = fx— f(xg)) — flx) =af (x0) + f(f (x0)),Vx € R.

Vi tap gia tri ctia vé phai 1a R nén suy ra tap gia tri clia vé trai ciing 1a R.

=Vte R, Ju,v e R: t—f()—f(v) (2)
* P(f(y);y) = f(0) - (1()) P+ 1), vyeRr.
= f(f(y ))Z——f2(y) 5/(0). (3)

°P(f($),y)$f(f( )— FW) = f(f(@) = f(x)f(y) + f(f (), Vr,y €R.
= [(f(@) =) = F(f(@) + [(@)f(y) + [ (f(y), Ve, y € R.



Két hop v6i (2) va (3), suy ra

1

F (@) = F0) = 5/%@) + 5£O) + ST ) +  (f0)), Yoy € R

= 5 [£0) = 20 @) () + )] + £(0). ¥,y € R

= S /@)~ F)F + f(0)Va,y € R
Do (2), V£ € R : £ = f(z) — f(y) nén ta thu duge f(£) = —%ﬁ + £(0),Vt € R. (@)
Trong (4), thay £ bdi f(z): f (f(z)) = —% (f () + f(0), ¥z € R. (5)
Tit (3),(5) suy ras —3 (f () + F(0) = —3 (f (2))* + 5/(0) = £(0) =0. (

1
Tt (4), (6) ta thu duge: f(z) = —§x2,‘v’m eR.

Thay ham s6 vita tim vao dé bai, ta co:
12 _ 12 12 12
f(x+2y)— 5% +$( 2y)—l—f( 5Y
1 1,\> 1, 1.\ 1/ 1.\
= —= - =—= =y’ ) —= |-z
2(x+2y) 2" HE( oY ) T2\ 2Y
]'2 14 1 2 12

1 1
= —51' — gy — Emy = —551; — §xy2 — §y4 ding v6i moi x,y € R.

P N 1
Vay ¢6 hai ham s6 théa man dé 1a f(z) =0 va f(z) = —51;2, Vo € R.

Nhan xét

Bai toan trén 1d mot minh hoa cho viéc gidi phuong trinh ham dita vao gia tri ctia déi s6 va
gia tri ctia ham sb.

Bai 1. I(IMO shortlist - 2002; VAIMO 2 German Pre TST - 2003).
Tim tat ci cdc ham s6 f : R — R théa méin:

ff (@) +y) =22+ f(f(y) —z),Vz,y € R,

Bai 2. |(IMO - 1999).
Tim tat ca cdc ham s6 f : R — R thdéa mén:

flx—f)=f(x)+xf(y)+f(f(y) —1,Vo,y €R.

Bai 3. | (Viet Nam TST - 2004).
Tim tat ca cac gia tri ctia a sao cho ton tai duy nhat mot ham s6 f : R — R théa méan:

f(@@+y+ @) = [f(@)] +ay, Yo,y € R.




_cau s |
7

V6i n la sb ty nhien, n > 2, dat A, =77 (nlansd 7, vidu Ay =7 A3 =77 ; Ay = 7777).
Chitng minh rang A, + 17 chia hét cho 20.

( Lai giai. )
Ta sé di chitng minh bing quy nap: V6i moi s6 tu nhién n,n > 2 : A, = 20a, + 3. (1)
V6in =2, tacé Ay =7 = 727" ma

73 =343 = 20.17 4+ 3 = 20m + 3.
74 = 2401 = 20.120 +1 = 20n + 1.

Ay = (20m + 3) (20n + 1) = 20*mn + 20 (m + 3n) + 3
= 20[20mn + (m + 3n)] + 3 = 20ay + 3.

Do do, (1) ding v6i n = 2.

Gia st (1) dang v6in =k > 2,k € N, titc la Ay = 20ay + 3.
Ta can chiing minh (1) dang véi n =k + 1.

That vay

Agyy = T4 = 720053 — (74)°% 73 — (20 4+ 1)°** . (20m + 3)

= [(20n)>* + C3,, (20n)°* " + cgg; " (20n) + 1] . (20m + 3)
= 20m [(20n)*™ + C4,, (20 )5‘% P+ 0 (20m) + 1] +
+20n [(20)°* 7 + 4, (200)° 2 4 4 O] 343

= 20041 + 3.

Vay (1) ding v6i n = k + 1. Theo nguyén li quy nap toan hoc, ta ¢6 (1) ding v6i moi n € N;n > 2.
Tu (1) c6: A, + 17 =20a, + 3+ 17 =20 (a, + 1) nén A,, + 17 chia hét cho 20. Q
N

Cho tam giac ABC noi tiép duong tron (O). Diém D la diém déi xing v6i A qua O. Tiép tuyén
v6i dudng tron (O) tai D cat BC tai E. Dudng thang OF cit AB, AC 1an lugt tai M, N. Chiing
minh réng OM = ON.

( Chiing minh. )

Céach 1.

Goi I 1a trung diém ctia BC, suy ra OI LBC.

Tuw C, ké CP || MN (P € AB) va CP giao v6i AD tai Q.




Vi ZODE = ZOIE = 90° nén ti giac OIDE noi tiép. Suy ra ZODI = ZOEI.

Ma LZOFEI = ZICQ (do PC' || MN) nén suy ra ZODI = ZICQ hay ZQDI = ZQC1.
Do d6, tit gidc QO DI noi tiép. T do, ta c6 LQIC = £QDC.

Ma £2QDC = ZADC = ZABC nén ZQIC = ZABC.

Vi vay, QI || AB.

Ma I 1a trung diém ctia BC nén Q la trung diém cia CP.

Ap dung dinh 1y Thales trong tam giac APC, véi chi y ring MN || PC. Ta c6 ti s6

MO A0 NO
PQ ~ AQ  CQ

Vi PQ = C'Q nén ta thu dugc OM = ON.
Cach 2. Goi K, L theo thit tu la giao diém ctia AB, AC v6i DE.
Tréen DE lay diém F sao cho AF || OF.




KO

Bing bién déi cung va goc, ta thay ring:

/ABC = %sd AC— %sd ACD —%sd CD= %sd ABD —%sd CD= /CLD.

Do d6, tit gidc BKCL noi tiép.
Tit d6, xét phuong tich clia diém E ddi v6i dudng tron (O), ta co:

Prjo) = ED' = EB.EC = EK.EL.

Mit khac, vi O 1a trung diém ctia AD vi AF || OF nén E la trung diém ctia FD.

Vay, theo hé thic Newton, ta ¢6 duge (FDKL) = —1.

Suy ra A(FOMN) = —1.

T do, v6i cht § rang AF || M N, theo dinh 1y vé chum diéu hoa, ta c6: OM = ON. Q

HET NGAY THU HAI
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