PINH LY CEVA VA UNG DUNG GIAI TOAN

Bién soan: Huynh Chi Hao

L. Pinh ly Ceva

Ciing nhu dinh i Carnot, dinh li Ceva ciling cho ta diéu kién cdn va du dé kiém
tra su déng quy cua ba duong thang, nhung, dé 1a ba dudng thang theo thir tu
di qua ba dinh cia mot tam gidc.
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Dinh Iy

Cho tam gidc ABC va cic diém M, N, P khic A, B, C theo thit tu
thuoc cic duong thiang BC, CA, AB. Khi d6 : cdc dudng thang AM, BN, CP
hoic dong quy hoic doi mot song song khi va chi khi :

MB NC PA _

MC NA PB

Ching minh
Chitng minh diéu ki¢n can. C6 hai trudng hop can xem xét.
Truong hop 1. AM, BN, CP déng quy
Gia st AM, BN, CP déng quy tai O. Qua A, vé
duong thang song song v6i BC, dudng thing nay
theo thir tu cat BN, CP tai X, Y. Theo cdc hé qua 2
va 3 cta dinh Ii Thales dang dai s6 :

W NC PA_ X BC 7d

MC NA PB  AY XA CB

- %%% = (=D).(=1).(=1) = —1.
Truong hop 2. AM, BN, CP déi mot song song
Theo hé qua 1 cia dinh Ii Thales dang dai s6 : N 4
MB NC PA MB BC CM 4
MC NA PB MC BM CB

ZE.E.Qz(—l).(~1).(;1)=8—1. : ‘

BM CB MC
Toém lai, trong ca hai truong hop, ta déu c6 :
MC NA PB


Welcome
Rectangle

Welcome
Rectangle


Chiing minh diéu kién di. Ta chimg minh néu ba dudng AM, BN, CP khong
doi mot song song thi chang phai déng quy.

Gia su AM, BN khéng song song. Dit A
O =AM ~n BN. Khi d6, CO va AB
khong song song. That vay, néu CO 0
song song voi AB thi theo cic hé qua
1, 2 cua dinh i Thales dang dai s6, tacé & C M
(h.1.43) :
MB AB AB  NA__ MB NC
MC OC O NC ~ MC NA
Mat khic, theo gia thiét : ﬁ—ig =—1.
MC NA PB

PA — i
Suyra: —FE =1= PA = PB = A = B, miu thuan.

Vay, CO khong song song véi AB. Dat P' = CO n AB. Theo két qua dat

duoc trong phép chimg minh diéu kién cén : MB i PA_ —1. T do, vai
MC NA P'B
B NC P FA P
chu y rang -L-N;gii =—l,tachd: P__Azi__"l:; P =P
MC NA PB P'B B

Tém lai, AM, BN, CP déng quy. O

Cha y. Khi cac diem M, N, P thudc cic canh BC, CA, AB cua tam gidc ABC,

dinh 1i Ceva duoc phdt biéu don gian nhu sau ;

. L MB NC PA
BN, C ) I va _—
AM, BN, CP dong quy khi va chi khi < Ve NA PB I

I1. Mt s6 bai toén ing dung dinh Iy
Bai 1:

Cho tam gidc ABC va duong tron tam I noi ti€p tam gidc tiép xic vai céc.cz_mh
BC., CA, AB lan luot tai D, K, F. Goi D', E', F' 1an luot la diém d6i xing cua D,
E, F qua I. Chimg minh rang AD', BE’ va CF' dong quy.

Loi giai
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- Xét tam gidac ABC v6i ba doan thang Ceva N
AD. BE va CF dong quy . Goi [, J.

K theo thit tu la trung diém caa ching.

M, N, P lan lugt la trung diém cdc canh
BC, CA va AB cua tam giac ABC.

Ta dé dang ching minh duoc ba diém /, J,
K nam trén ba canh cia tam gigc MNP.

Trong tam gidc MNP, xét ti s6:

IP KN UM DB FA EC i .

— 2 2 22 T8 Y | (do AD. BE. CF dé .

IN'KM TP~ DC FB Ea - ' 40AD-BE. CT dong quy)
Tir do, theo dinh 1i Ceva, ta ¢6 MI, NJ. PK dong quy (dpcm).
Bai 2:

Cho tam gidc ABC vi dudng tron tam I ndi Li€p tam giac lié_'rp xtc véi cdc _'cz_mh
BC.CA, AB lan luot tai D, £, F. Goi D', E', F' 14n luot la diém doi xding cua D,
[, F qua 1. Chimg minh rang AD', BE’ va CF' dong quy.

Loi gidi
Goit M, N. P lan luot la giao diém cua AD' va BC, BE' va CA. CI' va AB
beé chimg minh AD’, BE', CI' dong quy. ta di ching minh

MB NC PA

MC NA PB
Qua D' ké tiép tuyén véi (/) cat hai canh AB va AC tai B' va C' (h.5.17b), rd
rang B'C’ // BC (do cung vuong goc vai DD”).

) B'F =B'D"=x

bat . L
C'E=CD" =y
AB'=p—-—a—-x

suy ra N
AC'=p-a-y

B'C'  AB' AC’

BC ~ AB ~ AC

XY+y p-d—-x p-a-y

Do B'C"J/ BC nén :

a ¢ b

~2p-2a p-a
a+b+c  p

= aXp=€) o
P P

(p—u)p~->b) ‘

Tir d6 ta tinh duoc x =
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AR ngEE

Vo Al T YL A
Tinh todn tuong tu véi cdc ti sO Ab w‘E
inh toan g tu vol cac t1 so NA aPB'

ta dugc:
MBiNG | RA Rt mR
MC NA'PB p-b'p-c p-a

Do d6, theo dinh 1i Ceva, ba dudng thang AD’,
BE' va CF’ dong quy.

:1_

Bai 3:

Cho hinh binh hanh ABCD. Cac dlém M, N theo thi tu thude cic
canh BC, CD. Cic diém I, J, K theo thit ty 1a trung diém ciua AM, NA, MN.
Chimg minh ring BI, DJ, CK déng quy.

Loi giai

Gia sit BM = mBC ; DN = nDC.
Goi X, ¥, Z theo thi tu 1a giao cua BI, DJ, CK voi DC, CB, BD.

Taco: Bl = %Bﬂwriw _—(BD BC)+—B£ _%HT” m |

BC.

XD
Tuddé: —==—-(m—-1)=1-m.
XC

| 1

B n-1 1-n

‘ T T
Aicd: CK ==C —CN
Laico: CK 2CM+2C

|5

Tuong u :

~ | =

1 e —
5“ - mCB + ~2~(I - n)CD.

Tiede 2B _n-1
7D | — m
XD 1

Suy ra: XD.E.ZB (1 - r)L " = —1.
XC YB 7D F—n 1T-m

Ap dung dinh 1i Ceva cho tam gidc BDC véi chi y rang Bl, DJ, CK khong thé
song song. ta c6: BI, DJ, CK dong quy. UJ
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Bai 4:

Cho tam gidc ABC va diém O nam trong tam giic. AQ, BO, CO theo

thit wr cat BC. CA, AB i A|, B, C,. Diém O, ndm trong tam gidc A,B,C,.
Céc dudng thang AO,, BO,, CO, theo thi tu cit B,C,, C,A,, A,B, 1ai A,, B,
C,. Chimg minh rang : A|A,, B,B,, C,C, dong quy.

Taco
MG, ByA, Gy B, MG BAT 6B

__MB) By( A
 AC) BA CyB,

Soas, Sosc, Soca,

Sonc, Sosa, Socs,

_Soca, Soas, Sopc, _ CA AB, BC

So,8a, .S(),CB, 'Sotdr:, BA, CB, AC,

i

(CA, B _BC, _CA 4B BC

BA, " CB,  AC,  BA CB, AC,
Mat khic, vi AA,|, BB, CC| dong quy nén

CA, AB, BC,

BA, CB, AC,

(1

=~1 (2) (dinh Ii Ceva trong tam giic ABC).

AB, ByCy GA
AC, BA CoB,

T (1) va (2) suy ra

Tir d6, ap dung dinh 1i Ceva cho tam gidc A,B,C,, v6i chi y rang A A, BB,
C'1C, khong thé doi mot song song, ta ¢6 : A A, B,B,, C,C, dong quy. [J
Bai S:

Cho tam giic ABC, diém O ndm trong tam gidc. Pudng thing qua O song

song véi BC cit AB, AC ldn luot tai C,, B,. Pudng thing qua O song song Véi
CA cat BC, BA lin luot tai A,, C,. Dudng thang qua O song song v6i AB cit
CA, CB lin luot tai B,, A,. V& cdc hinh binh hanh OA A;A,, OB,B;B,,

OC,C5C,. Chimg minh rang AAj, BB;, CC; déng quy.

e

Loi gidi
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Gia sir AA;, BB;, CC; 14n luot cat BC, CA, AB tai M, N, P.
. MB  Sass Saa,s
Ta co = =
MC  Saac Saac
_AB  A,B BC
1'AC T CBTAC
_AC, BA _ AB AC,
e | AU T AC | ANRS
Tuong tu ta cé

2 ' B
NC BC B,A; PA CA C,B, 1
= i = s . 1
NA BA'B,C,’PB  CB CA, iy

(Vi AyA;//AB,A A;//AC)

Tir cc déing thifc trén ta c6 B T
MB NC PA _ |
MC'NA'PB Ay
Theo dinh Ii Xé-va ta c6 AM, BN, CP déng
quy hay AA,,BB;,CC; déng quy.
Bai 6:
Cho tam gidc nhon ABC, phan gidc AD.
Goi £, /7 theo thir tu 1a hinh chiu cia D rén AB,
AC. BF n CE = [1.Chimg minh rang : AH 1 BC.
Loi gidi
Goi K I hinh chiéu cua A trén BC A
Vi K, F, I£ theo thit ty thugce cdc doan BC, CA, AB nén :
KC FA'EB | KC)\ Fa )l EB) £
F
" KC FAEB- B D kK ¢

Tu do, vai chi y ring EA = FA; ED = FD taco :

Efg@ = —KB. KA.“?C. E_D =—cotB.tanC.cotCtan B = —1.

KC FA EB KA KC FD EB

Vay. theo dinh li Ceva, v6i chi y rang AK, BF, CE khong thé doi mot song
song, la c6 AK, BF, CE déng quy.

bicu d6 c6 nghia 1a AK di qua H.

Suyra: AH L BC.J
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BAI TAP TU LUYEN
Bai 1:

Cho hinh binh hanh ABCD. Cic diém X, Y. Z, T theo thi tu thudc cac canh DA,
AB. BC, CD sao cho :

Cic dudng thing A,. A,. Ay theo thit ty qua A, B. C va theo tha wu song song
v6i XT, YT, ZT. Ching minh ring : A, Ay, A; dong quy.
Bai 2:
Cho luc gidgc ABCDEF c6 céc cap canh doi song song. M. N. P, Q. R. § theo
thet tu 1 trung diém cta cdc canh AB. BC. CD. DE. EI. FA. Ching minh rang :
MQ. PS. RN dong quy.
Bai 3:
Cho tam gidc nhon ABC. Hinh vudng A;A,A3A, ¢6 cdc dinh A;. A, thude canh
BC va cic dinh A;. Ay theo thi tur thuéc cic canh CA. AB.

A” = A|A3 M (“llA_I_ TI.]’U‘]lg “;I.. ta .YL{IC dlﬂh C‘¢1C dlém B”. (.‘“.

Chitng minh ring : AAg. BB,. CC, dong quy.





