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LOT TAC ClA

Trong khi hoc hinh hoc phdng, néi chung hoc sinh déu cam thdy
¢6 it nhitu khé khan.

Nghitn cteu nguyén nhan, ta thdy cé6 mdy digm dudi day :
1. Hoc sinh chua cé nhing khii niém co bdn ré rang.

2. Sdch gido khoa bién sogn tuln tw theo h¢ thong lugn 1y, khéng
tong hop ting logi 1om cho ngwdi m&i hoc khé ndm cdch gidi cdc béi todn.

8. Trong cdc sdch gido khoa, cdc bai todn mlu qué it, huéng din
vd goi y khong ddy dik nén khé tiép thu va nghién ctu.

4. Hoc sinh thuing chi hgc Cvet® cdc dinh 1§ vd cbc quy téc, khong
bitt vndung mot cdch sinh dfng nhitng dink 19 vd cde quy tde d6.

Vi v8y n¢i dung chit yéu cita cudn sdch ndy 1d nhim gidp hoc sink hidu
tai ligu sdch gido khoa, hwdéng dén vin dung dinh ly va quy tdc, ndm
duoc phwong phdp gidi todn chinh xdc 42 c6 the ndng cao kitn thirc va
Iy lugn hink hoc. Cudn séch ndy diang d& gitip cho sdch gido khoa, cé thé
nbi la dé b5 sung mét phdn cho sdch gido khoa.

Céc dinh 19 va cdch chitng minh trong cuén « Binh 1y hink hoc va
cdc phwong phép chieng mink » 1d nhitng phdn chi yéu nhiit trong toian
bg hinh hoc, ngudi méi hoc phdi hidu thyc rd cdec khdi niém co bdn cia
nhitng phan d6 méi hoc tdp két qud, cho nén & chuong I cb gidi thich
teong tdn nhitng khdi niém co bin. DE trdnh vigc gidi thich trong réng,
ching toi hét sikc cd gdng ding cdc vi du ching minh cu the, sdng sia,
mft mdt viralam cho hoc sinh ghi dugc céc dn tugng sdu sdc, mdt khéc
viea tdng thém phidn hing thd hoc tdp cho ho.

O chwong II trong cdc logi chiing mink cé phép ching minh thdng
theo tirng bude tudn tir. Mdi phép 6 1—2 vf dym8u. Trong vt du, cé phén
¢ suy xét hodc « phan tichy. Qud trink goi § s& nudi duwdng ndng hec suy
nghi, tdng cuirng bdn linh gidi quyét vén d¥ cho hec sinh.



Sau m8i [an gidng mt cdech chibng minh, d8u ¢6 badi t8p gdn litn
vdi cde vi du 4 hoc sinh t@p lam, Véi cde bai tgp tuong d6i khé, deu
¢6 phin < chi dén» thich hep, goi 9 hoc sinh ldm thi.

Cdc cdch gidi todn hinh cé rdt nhidu, cdch chieng minh cang thién
bién van héa. Ngodi nhitng quy tdc nhdt dinh, va cdch chitng minh theo
tieng budc tudn te cin luyén thanh thao, hoc sinh phdi phdt huy ndng lwe
sdng tqo, vin dung link hogt céc dinhly va céc phuong phdp chieng minh.
Vi the, & chuong 111, ¢6 duwa ra mot s6 vi du vé cdch van dung linh hoat,
néu dgc gid nghitn ciru ky cang cing sé cé nhigng tién by ré rét.

Cudn sdch nay khi dén tay hoc sinh dt con thiéu sét, mong cdc bgn chi
9 néu lén, c6 the lam sdng td d¢ 1di, bién ddi cdch gidi, cung c&p tw litu,
dong vien hoc sinh tw dong nghitn cdru. Mong céac ban hoc sinh ddc biét
liew § cdc diém 46 d¢ tao thanh t8p qudn kién tri ddo sdu suy nghi.

Trong lic bign soan sdch, mdc di ching t6i¢é can nhic k5 cang song
khong trdnh khéi c6 ché sai lim, mong doc gid chl bdo.
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CHU'ONG 1
KIEN THU'C CO' BAN

§ 1 BINH LY HINH HOC VA BAI TAP
CHU’'NG MINH LA Gi ?

Trong cudn Chu b& todn kinh, m6t cudn sich todn xwa nhit cha
Trung qudc, mot tdc phim trwéc thei Chién qudc (1) cé ghi mét doan
cta Thuong Cao (2) trd 101 Chu Cong (3) : « N&u 18y mét edi thuéce thing
bé gly thinh géc vudng (90°), mét canh géc vubng c6 d6 dai 2 3, canh
g6c vudng kia la 4, thi d6 dai cda canh huy®n nhét dinh 1a 5». ¥ éng ta
néi Ia : « N&u 46 dai cha hai canh g6c vubng clia mbt
tam gidc vudng 13 3 va 4, thi d9 dai canh huyén s
nhdt dinh phii bing 5 Ngay xwa, & Ai cgp khi xay ’,"'
dyng d&n chiia, phai theo mot phuong nhdt dinh. Z 4
Truwée tidn, ngudi ta dya vio vi trf cha cde vi sao
ma xic dinh phuong Nam Bic, rdi ldy mét si day /! gdf
két hai n6it chia ddy thanh bha doan t¥ 18 véi 3: 4: 5, 3
sau d6 ldy hai n6t va chép hai diu day lai lam. dinh, Hinh 1
cing ddy thanh hinh tam gidc trén mit d4t, n&u canh
ngin nhdt chi phwong Nam Bic, thi canh ngén thé hai nhét thist chi
phrong Péng Tay. Viéc 1am d6 néi 16 néu ba canh clia mot tam gide t§

(1) Chién quéc : mét th¥i ky lich sir cla Trung qubc. Trong thiri Xy %4, rét
nhidu cudc chién tranh xdy ra gitta cdc bon théng trj phong kién.

(2) Thwong Cao: mét nha todn hoc th¥i xwa ciia Trung quéc.

(3) Chu Céng : tén mét 6ng vua th¥i xwa ca Trung quéc.



lée v6i 3:4:5, thi géc xen giira hai canh ngén 1a géc vudbng. Nhing
quan hé d6 83 dwoc phd bien lai cho ngudi sau, nhu & Trung qudc, dng
Trén T& da ghi lai : « Dem m&i canh géc vubng ty nhdn cho nhau, cfng
lai (32 4 42 == 25), 14y ciin bdc hai thi dwge canh huy¥n (VZ.S- =5); &
Hy lap, Pi-ta-go 43 chéng minh « tdng binh phwong hai canh géc vuéng
clia mdt tam gidc vudng bing binh phwong ciia canh huy®n » (nhu 3% +
42 == 52). M8i ménh &% ding 4% bitu thi tinh chdt cda cdc hinh nhu trén,
ma tinh chén thyc di dwgc chéng minh, goi 1d mot dink Iy trong
hinh hee.

Nhitng h¢ qud trong hinh hoc ciing 12 mét loai dinh I§. Nhir ¢ trong
tam gidc vudng, hiéu binh phuong ctia canh huyén va mét canh géc vubng
bling binh phwong ciia canh géc vubng kia » 12 mét didu c6 the suy ra
tr dinh Iy Pi-ta-go, nén goi 1a m6t hé qui cda dinh Ij 46, thyc ra 12
dinh 1§ phy thudc.

Trong hinh hec lai c6 nhiéu ménh d& céin chétng minh ma ta thudng
got 12 bai tgp, thyc ra ciing Ia dinh 1§, Nhing dinh 1§ ma trong séch .
gido khoa c6 ghi lai r6 rang va diy du phiin chétng minh, va ta thwdng
dya vao ddy d& chérng minh nhirng dinh 1§ va bai tdp khic, dugc goi la
cdc dinh 1y co bin ; cdn nhitng dinh 1§ ma khi chéng minh cdc dinh
¥ va bai tgp khac it ding d&n, danh cho ngudi hoc luyén tip ching
minh thi goi IA bai tdp. Nhu dinh I Pi-ta-go néy & trén, trong céc séch
gido khoa c6 chirng minh diy dd, vd sau nay khi Iam bai tép cling ding
dén phidu, 12 mdt dinh 1§ co bin Bay gi¥ ta xét mot dinh 1y khéc :
« N€u hai duwdrng chéo clia mdt t& gidc vudng géc véi nhau, thi tdng cdc
binh phwong ciia hai canh d8i dién v6i nhau bling tdng cic binh phuong
cia hai canh d8i kia». Dinh 1¥ ndy phii diing dinh 1§ Pi-ta-go d8 chéng
minh. Truéec tién ta tinh

a°=e’+h2,c3=:f’-|-g3
Cong lai

Brd=+h+f+ g
Ciing Am nhu trén ta dwgc
b+ d?=e + B+ f2 4 g
Hinh 2 Vaya? + 2 = 2 4 °




Dinh Iy nay dd chéng minh xong va né khéng cén ding lam cén
¢t d& chéng minh nhirng dinh 1§ khéc, nén coi nhu bai tgp va xép vao
bai tap.

Trong mét s8 sich gifo khoa hinh hgc, nhitng dinh 1§ quan trong
c6 khi ciing x€p vao bai t§p. Nhur dinh l§ « trong tam gidc vubng, di¥m
giita clia canh huyén cdch d&u ba dinh», dinh l¢ ndy dwec diing nhigu 88

chiérng minh céc bai tap. Nhung lai x&p vao bai tip, ngudi doc cin djc
biét luwu .

Té6m lai, dinh I§, hé qud, bai tdp d8u 13 dinh 1y cd, sau ndy ta goi
chung 12 dinh I§. Qu4 trinh va cdc buéc chéng minh mdt bai tdp ciing 13
qué trinh vi cdc bwée chéng minh mét dinh Iy.

Sau ciing, ta phdi 4% cip d&n mdt v&n 4% [a cudn sich todn xua
nhdt cia Trung qudc md ta @3 néi & trén todn ghi lai nhitng tinh todn
v& thién vdn ; do nhu ciu cla sin xufit ndng nghiép theri d6 ngudi ta ciin
nghién ciu thién vin, qua viéc nghién céu d6 ho phéat hién ra nhiéu
dinh 1§ hinh hoc. D& gidi quyét vén d& nha &, ngudi Ai cdp ciing phit
hién nhiéu dinh Iy trong qud trinh xdy dyng nhitng cong trinh kién tric;
hon nira sng Nin lai dinh k¥ ngdp lut, ngutri nbng dan phdi pban chia
lai rugng d4t sau khi nwéc rit, ho lai phit hién thém nhing dinh I§ v&
tinh dién tich ciia cic hinh.

Nhitng sy viée d6 néi 13 sy phét sinh va phét trién cha mon hinh
hoc 1a dya trén co s& cha lao dfng sin xudt. Hinh hoc, cdc mén todn
ciing nhu cdc mdén khoa hoc ty nhign khic d¥u Ia sin phim cha
lao d¢ng. '

§ 2. TAI SAO PHAI CHUNG MINH
PINH LY HINH HQC ?

Du6i day c6 ba hinh, c6 th ding d2 thtr xem mét ban c¢6 tinh
kh6ng. M¥i ban xem hinh (1) trwdc: ta hiy quan sat vE « hinh dang »,
trong hinh ¢6 mdt tam gidc, ba canh clia tam gidc d6 ching phai d¥u
cong ca vao phia trong la gi ? Ta hay ti€p tyc so sénh ¢d¢ dai» cla hai
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doan théng a va b trong hinh (2) chi cén xem qua 13 bi€t ngay « dai hon
b rdi phai khdng ban? Cudi cling ta hdy quan sat « vj tri» cda céc dudng
trong hinh (3). Cé phdi ban dinh néi a va ¢ (hay d) cing n¥m tréa mdt
dudng thing khong ?

—
7

(1) (2) (3

That ra, ban di nhin sai hét r6i ¥ Néu khong tin, ban thir ding mot
céi thuéc ké thing do md xem, ban s& thdy ba canh clia tam gidc trong
hinh (1) d8u thing ; d§ dai cla a va b trong hinh (2) bing nhau ; hai
doan a va ¢ cha hinh (3) cling nim trén mot dudng thing.

Digu d6 néi lén ring mudn nghién céu hinh dang, vi tri va kich thuéc
ctia cdc hinh, chiing ta khong th® chi nhin bing mét, vi mét ta c6 khi
¢ nhin sai »,

Ta cén chi § riing néi nhw viy khéng c6 nghla 12 khi nghién ctu
cdc hinh khong th® hay khéng cin diing mét d8 quan sit md ¥ néi 1a néu
chi diing m#t quan sit khong thi chwa da.

Ngu?di ta nhgn thérc moi sy v4t xung quanh qua thyc tidn. Trong
thyc tidn, do cidm gidc clia céc gifc quan ma ta biét dwgc céc hidn tugng
cla céc sy vit, thiy dwgc mot vdi mijt clia cdc sy vjt va sy lién hé
bén ngoii cla ching.

Nhing cdi ma ta thdy duge ddy tuy thé so, ¢6 khi cdn lam cho ta
¢6 cadm gidc sai, nhung d6 chinh 1a do sy ti€p xGc gitra § thirc ngudi ta
v6i sy vit khich quan m6i c6 dugc, ddy 12 m& d%u cda sy nhin thée.
Nhgn théc sy v4t khich quan bing cim gifc 12 giai dogn co ban cha sy
nhén thée, goi Ia nhin thire biing cdm tinh,
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Ti€p d6, ngudi ta diing 6c suy nghi, phdn tich, phin dodn va suy
xét thém, dem nhin thérc néing 1én mot méc cao hon. Khi d6 ta cé the
ndm duwoc bin chdt cha cdc sy v4t, cic mit khdc clia cdc sy vat va lign
hé& bén trong clia chéing. Vi nhr m6t hdn ngoc thé so. Sau khi dwge got
diia, tr& nén 6ng 4nh dep mit. D6 1A giai doan phat tritn cla sy nhén théc,
goi 13 nhan théc bing 1y tinh.

Céc tri thirc clia chiing ta v& hinh hoc 14 di tir nhan théc cAm tinh

phét tridn lén nhin théc 1y tinh, nghia 13 1§ luén va thye t€ lign hé
véi nhau,

Vi mén hinh hge ¢hi 1dy mét s8 tinh chét (hinh dang, kich thuée,
vi tri) cla cdc vat the lam d8i twong nghién ciru, r6i phdt trién din
thanh nhdn théc 1§ tinh, cho nén ta c6 the bd qua ban chédt cha vat thg,
diung 1y lusn 48 suy difn phén khéng gian ma vat d6 chiém. Suy dién
nghia 13 tir nhieng 1y 1€ 33 bigt suy din tirng buéc d& tim ra nhing I
18 chuwa biét, qua d6 rit ra dwgc nhirng két luan chinh xdc. Phai roi khéi
str vt ma hinh dung phén khéng gian vat 46 chim (nhur xét hinh dang,
kich thuée, vi tri clia cdc hinh), d6 chinh 1a tinh triru tweyne cha
hinh hoc.

Phiin chéng minh clia cdc dinh I¥ hinh hoc ghi chép lai cdch ding
1% fugn suy dién d& xdc nhan tinh chdt c@a cdc hinh hinh hoc. Nhigm vu
cht yéu ctia phlin chirng minh 14 & chd chiing ta phii néi r6 tai sao va
véi nhitng didu kién ndo, thi nhdt thi€t rit ra dwgc nhing két luin
gi, tirc 12 ta phdi dwa ra nhitng biing ¢6& d& ching thyc cic két luan 1A
ding, néu lén dwgce nhitng lién hé bén trong chia ching.

Mudn diung 1§ lugn d& chirng minh mét dinh 1§, cin c6 mét s8 tién
d& 1am co: s& (s& néi 16 & muc sau), nhitng tién & ndy d8u rit ra tir
thire tién, va phil hgp véi sir vat khich quan. T cdc tién d& d6, ta suy
ra dugc cic dinh I§. Nhirng dinh 1Y ndy lai dwoc d8i chidu véi sy vat
khich quan ma ta gip trong doi stpg hang ngiy, téc 1a nhdn thée 1y
tinh phai phi hgp véi nhén thic cadm tinh. Qua d6 ta thdy rd, hinh hoc
cin ck vao thyc t& va tir thyc t& phat trién thanh Iy lujn, v Iy luan
lai gidp chlng ta nhin thic thém mdt bubc sy vit khich quan.
Tir thyc t€ dén triru tugng, uiru tegng lai trd lai chi dao thue
t€ vd c tudin hodn nhv vdy mdi. Ditu d6 hodn toan duy vit
bién ching.



Cho nén, phin chirng minh cta dinh 1§ khong phdi hoan toan i
1§ lugn triru tugng, ma cd két hop véi thyc 18, nghia 13 1y luan vi
thyee t€ 13 mét khdi th@ng nhat. ‘

§ 3.COo S& CUA PINH LY

Khi gip phai ngudi c6 tinh td md, ban thudng bi hdi d&n ndi khéng
th® trd I¥i dwge phai khong ? Vigc 36 khong the trich ban 13 kém tai.
Vi I§ do clia cdc sy v4t lic d8u tuy khong khé gidi thich - 14m, nhung
néu cb tiép tuc gidi thich mai, s di dén chd 13 khéng gidi thich dwee.
Khi 36 ngoai cu trd l&i «tdt nhién 13 nhu th®, khong cdn cdu trd Wi
ndo khéc. Nhw & nong thén, ta thudng thdy nhéng con dudng tit di
qua trong nhitng thira rufng xanh muwot, ndu t6i héi ban-: « Tai sao
ngudi ta khong di trén be ruéng ma di t4t, 1am thigt hai dén mua mang?»
T8i nghi ban & tra 1 : « Vi nguwdi ta mudn d& t8n thi gid ». ¢« Tai sao
nhw thé lai d& tdn dwgec thi gitr ?» Ban trd 1&i: < Di tit nhanh hon di theo
b¥ rudng, vi khodng cdch cang ngin, thoi gian di cang it ». Tai sao di
tit lai ngin dwdrng hon ?» Khi d6 ban bit bude phai trd 1&i : « T4t nhién
12 nhe th€y. Thye ra, sy viée dé6 khéng nhitng nguwdi ma ngay ci loai
vit ciing cho 1a tdt nhién. Khi ban viét xeong xu8ng d4t, ché cing chay
lai cip xwong theo dwdng thing. Ban dd tirng thdy con ché ndo dai dén
nbi chay theo dwdong cong d8 cuép xwong in khéng ? Vi viy, ta thdy
cdu néi ¢ Khodng cach ngin nhdt gitta hai diém Ia doan thing ndi lién
hai ditm 46 » 13 mot chan 1y rdt te nhién, duwge moi ngudi céng nhin
diu khéng thém vio Iy do gi nita, nhung ciing chlng ai hodi nghi ca.

Hinh hoc dd 13 mén khoa hoc diing 1§ ludn d& suy dién, thi phai
dira vio quy téc suy didn cia légic d&8 tim hidu tinh chdt chung ctia khong
gian. Suy dién ¢6 logic nghia 12 mdi cdu néi déu ¢6 Iy do xic ddng ;
mdi If do lai phdi c6 nguyén nhan sinh ra né. C& nhwr vdy mii, cui cing
ciing ging nhu tréo kia, phai ¢6 mot kh&i didm lam co s& cho vige ly
ludn. Cho nén c6 mdt s@ Iy do chi ¢6 thé ciin c& vao kinh nghiém va
cdm gidc ma khing dinh ching c6 th® thanh l3p dwge, nghia ld nhitng
Iy do 46 da rdt chinh x4c, khong th& nao hodi nghi dwge nita. Nhitng
1y do 46 ding lam chén Iy co bin, ta goi 1A céc tien dé.
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Trong hinh hoc, mudn ching minh hai doan thing a va b bing
nhau, thi truéc tién phdi tim duwoc dogn thé ba ¢, r8i dya vio nhing
1y do mad suyra a = @vad b = c. Dén liic ndy mudn khing dinh a = &
thi khéng cdn dya dwge vao 1§ do ndo nita, md chi néi dwge 12 ¢ hai
dai lwgng cing bing mdt dai lugng thé ba thi bing nhau ». a va & d8u
blng ¢, thi hai dai lwgng d6 bing nhau Ji mdt chan 1§ rdt ty nhién
khong cdn ai hodi nghi dwgc nira. Nhikng két luin nhe vay, Ia
nhitng tién d&€ co ban nhdt, khong thém Iy do gi nita ciing thanh
lap duge.

Bit k¥ m6t mén khoa hoc nao déu c6 mét sé danh tir chuyén mén
(danh tir riéng). Ta c6 bi€t dugc ¥ nghia cha nhitng danh tir d6, nghia
1A ¢6 mdt khdi niém vé danh tir d6, thi méi c6 th€ bwéc vio nghién
cttu mén hoc d6 dwge. Mbi mat khdi niém cln dwgc gidi thich 6 tinh
chdt ddc biét ca n6 4% phan biét véi khdi niém khdc ; nhirng gidi thich
nhe vy goi 1d dinh nghia cia khdi ni¢gm dé ; nhitng dinh nghia trong
hinh hoc, trong chérng minh bai tdp d6i khi cling diilng dén. Nén chiing
ciing I cin ct clia ph¥n ching minh,

Nher ta muén chitng minh dinh 1y Pi-ta-go, truéec tién cén phai c6
khéi niém vE «tam gidc vubng» — « Tam gidc c6 mdt géc vubng 12 tam
gidc vubng». P6 13 dinh nghia cda tam gidc vubng. Nhung mudn
hoan todn hidu rd dinh nghia ndy, lai cin phdi c¢6 nhitng khdi
niém tueong ddi co bidn hon, nhe  géc», « géc vubng », «tam gidc ».
Trong dinh nghia céa nhitng khdi niém nay, lai cin phdi c6 nhitng
khdi niém khic co bin hon. Ci nhe th€ mii, sé ddn dén nhing
khéi niém co bin nhdt nhw ¢ diém s, ¢ dudng », « mit », < kh&i hink
hocy . . .

D6 14 nhitng y€u t& co bdn cta hinh hinh hec.

Nhing tién @2 va dinh nghia néu & trén, d8u I nhing cdn c
nguyén thily nhdt ctia hinh hgc. Trén co s& d6, c6 thé suy ra dugce tdt
ci cdc tinh chdt cla khong gian, tao thinh mét hé thdng 1y lugn clia mén
hinh hoc.

Nhitng tién d& va dinh nghia cda hinh hoc da c6 ghi chép 48y da
trong séch gido khoa cdp II, cfp III, cic ban mé&i hoc hinh rdt quen thufe,
& @8y khéng nhéc lai nita.
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§ 4. HAI PHAN CUA PINH LY

Ban muSn nhe the lam bt c& mdt 46 ding gi, truéc hét, phii dwa
nguyén vit liéu choth¢ vanéi r& madn lam cdi gi. Nhw viy thg méilam
dwoe. Nguyén vt liéu ¢6 nhigu loai : nhwr gb va tre déu [Am dwgc ban.

Nhung cich 1am khéc nhau, thi dyng cy 48 lam ciing khdng gidng
nhau. Ban phdi n6i cho the 1o 1a loai nguyén vat litu gi, 6ng ta méi dit
k& hoach 1am va chulin bi nhitng dung cu cin thiét. Db dung lai c6 nhidu
thé, nhw ban va reong... déu la d5 ding va c6 the lam bing gd, nhung
cich lam va dung cu ciing ¢6 thir khic nhau. Phidi ban giao ddy da
nhitng di€u trén thi ngudi tho méi 1dm dfng thé d6 ding minh
muén 1am.

Chitng minh dinh 1§ hinh hoc cling vi nhe lam 45 ding. Cho nén
trong ménh d& clia dinh 1y, trueéc tién phii cho biét d3 ¢c6 nhirng nguyén
vat liéu gi, sau d6 phdi néi rd mudn lam gi, ¢6 nhe viy ta méi quyét
dinh duwgc diung gi d8 Am. Nhw trong cic dinh Iy :

(1) Géc d8i dinh thi bling nhau.

(2) Trong tam gidc can, hai géc & ddy bing nhau diu ma ta phai
ching minh deu la « hai géc bing nhau>. Nhung & (1) thi cho ¢ hai géc
d8i dinh», & (2) cho ¢ trong tam gic can, hai géc & ddy>. O day c6 the vi
nhu [am ciing mot th d5 diing ma bing hai thir nguyén liéu khdc nhau.
Lat trong cdc dinh 1y :

(3) Hai géc nhon trong tam gidc vudng phu nhau.

(4) Tong binh phuong cha hai canh géc vudng clia tam gidc vubng
bing binh phwong cla canh huyén, d€u cho ta ¢« mét tam gidc vuéng »,
nhung & (3) phadi chirng minh <« hai géc nhon phu nhau», & (4) phdi chéng
minh « téng binh phwong cia hai canh géc vubng blng binh phuwong clia
canh huyén ». C6 the vi nhe diing cdng mét thi nguyén viat liéu Jam ra
hai thir 46 dang khdc nhau.

Qua céc vi du trén, ta nhdn thdy bdt k¥ dinh 1y ndo ciing c6 thé
chia 1am hai ph¥n. Phiin truéc vi nhe nguyén vt liéu d3 c6 sin goi la
phan gid thiét, 1a phlin cho ta bigt dd c6 nhirng gi, phin sau clia djnh
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I¢ vinhw vgt dinh lam, 1a k&t qud cda sy suy dién, goi 1a &2t ludn, phin
ndy lGc 4%u chua bidt c6 ddng khomg, sau khi chGng minh méi cong
nhin duge.

Mudn chéeng minh mot dinh 1y trwéc tien phdi phan bigt 13 rang
gid thi€t va két lugn ctia dinh 1§ d6, ciing gidng nhu ciin biét 6 dung
nguyén vit ligu gi va lam céi gi. Pdy 1a mot vige rdt quan trong. Ngudi
m&i hoe thudng thdy khé khin trong viée 1am nay.

O day xin nhic thém mét didu:

Deng tbng quét clia dinh 1y c6 the viét nhu sau :

Néw A A B ,thiClab
LY oV, i A e Y
Gid thiét Ké  ludn

Chir « n€u’® & trwéc, c6 khi thay bing chit « cho» hay « biét ring »

deu 12 ph¥n gid thi€t. Chi « thi» & phlin sau c6 khi thay bing « chimg
minh ring » A két ludn.

Vi dy :

Néu hai canh cla tam gide biing nhau

St —— Sl

A B
thi  cdc géc 38i dién véi hai canh &6 bing shau
————— R ——— N
G D
Néu hai canh ngoai ciia hai géc k& hop thanh

S N — "

A B

mét dudng thing

thi hai géc & b nhau

R e

C D

Théng thudng, cich phat bidu cdc dinh I§ dbu cb dong, mudn phan
biét dugc giad thiét vi két luan cla mot dinh 1Y, ta gitr nguyén ¥, bién
ddi cich viét. Phwong phép bign dbi chi 1a thém vao vai chir, lam cho ¥

ctia dinh If 15 hon ma théi. Nhu dinh 1y « Géc d8i dinh bing nhau» c6
theé bien dbi nhu sau :

Néu hai géc Ia géc d5i dinh, thl hai géc @6 bing nhau,
R o' W) ~ ~—

e et NS Sl ™

A B c D
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Mot s8 dinh 1y c6 phiin gid thiét tyong ddi phic tap dang tdng quit
<la chiing 13 :
Néu AlaB !

thh C R D.
viElF D

Nhw dinh I¥ % trong tam gidc cdn dwirng phan gidc cla géc & dinh
chia d8i canh ddy » ¢6 dang trén.

Néu mét tam gide 1a cén ) thi dwdng d6

A e heaand T
A B C
vh mot duwdng thing chia d6i géc & dinh Schia d6i canh by
et e R e
E F D

§ 5. TU MOT BINH LY cO THE BIEN BOI
THANH BON DINH LY

Pem phin tich ciu néi clia mft ngudri, vé c4u tao, ta thudng thdy c6
sy khdc nhau vE thé ty trede sau: vé tinh chdt lai ¢6 sy phén biét gita
nghia den va nghia béng, nén c6 nhirng cich néi khéc nhau,

Vi du nhu

A néi : Trung qudc, ]a nwéc cé s8 dan lén nhat trén thé giéi.
B néi : Nwée cé 88 dan lén nhét trén thé giéi lh Trung quée.

C néi Khéng 13 Trung qudc, thi khéng phii Id nwéc ¢é 36 din 16n nhit trén
thé giéi.

D néi : Khdng la nwéc ¢é 58 din lén nhit trén thé giéi, thi khong phdi Ia
Trung qude,

Bdn ciu néi d6, vé& § tuy hoi khic nhau mét it, nhung d€u chinh
xdc cd. Mbi cdu néi nhw viy, dBu cé the chia thanh hai phin gid thiét va
két lugn. Céu néi clia A c6 th viét dwéi dang.
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Néu mét nwée 12 Trung qude, thl nwéc 36 I
st G NRlOT  —lCr

A B c

nwée cb 88 din 16n nhit trén th gici
W R
D

va 1a m§t dinh I§. Ta goi cdu néi clia A 13 dinh l9 thugn. Ciu néi cla B
ddo 19n thi ty gid thi€t va k&t ludn cta dinh 1y thuan, goila dink 1y ddo.
Cau néi cia C dem thay «1a» trong dinh Iy thudn bling « khéng phdi la»
goi la dinh 1§ phdn. Con céu néi cia D khéng nhitng ddo 1on thir ty gid
thigt vi k&t luan ctia dinh 1§ thugn, ma cdn thay «Ia» bing « khong phai
la» goi I dinh Iy phdn ddo. Qua d6 ta thdy mdi dinh 1y déu c6 bdn cich
bi€n dbi, dang tbng quat cta chiing la

(A) Pinh ly thuan Néu A IaB,thiCla D,
(B) Binh 1y d3o NéuC laD,thi Ala B,
(C) Binh ly phén Néu A khéng phai 1a B, thi C khéng phai 12 D.

(D) Dinh 1j phin 330  Néu C khong phéi 1a D, thi A khéng phéi 1 B.

Sau d4y xin néu mdt vi du v& dinh 1y hinh hoc :

(A) Binh ly thuan :

Néu hai canh cha mét tam gisc bing nhau thi  hai géc 38i dién

B, SEEEEESSH

ALB véi hai canh &y
cing bing nhau
ettt

ChbD

{B) Binh ly ddo :
Néu hai gée cia mét tam gide bing nhau thl  haicanh &8 di¢n
e —— s,
CLD véi hai géc d6
cing bing nhau
P it g
ARB
(C) Binh 1y phin ;
Néu hai cgnh ciia mittamgide thl  hai géc d8i dién véi hai canh

khéng béng nhau a6 cling khéng b&ng nhau
e ¥, W G
A khéng phdi 1 B C khéng phdi A D
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(D) Binh 1y phin 330 :
Néu hai géc ofia mot tam gidc thi hai canh d8i disn véi hai géc

khéng bing nhau &6 ciing khéng bing nhau
Sl N St~ ——"
G khéng phdi A D A khong phidi I3 B,

Nghién ctu k§ quan hé gita bdn dinh Iy trén, ching ta s& thfy néu
goi (B) I dinh Iy thudn, thi (A) Ia dinh 1§ do, (D) I dinh Iy phdn, va
(C) 12 &inh 1y phidn d4o. N&u 14n lwet goi(C), (D) 1a &inh 1§ thudn, thi

gitta nhitng dinh 1y cdn lai ciing c6 m{t quan

PHAN hé nhdt dinh. Ta dung hinh vé bén trdi 4
bjdu didn m8i quan hé d6, ching ta s& thily
w2 rd hon.

) ° ®
3 “\}\‘ %, » Nhung dinh 1§ c6 phiin gid thiét phéc
\ ™ tap hon, thi hinh théc bién dbi cha ching
PHAN ciing nhiu hon. Thong thuorng, ndu gid thigt

gdm hai phiin, c6dang AlA Bva Efa F, thi

git nguyén mot phin khdng dBi, cm phiin
kia s& d4o lén v6i k&t luan nhw trén da lam. Dang tdng quat cla né dwgc
bitu dién nhu sau :

{A) Binh Iy thuan Nésu AlaB,vaiEla F,thiCla D,
(B) Binh ly &io a) NNuAJaB,vaClaD, thiElRF.
b) NNuEIaF,vaC D, thhAla B.
(C) Pinh ly phén a) Néu A 13 B, vd E khong phdi 1a F, thi C khéng
phai 14 D.
b) Néu EIA F, va A khéng phai 1a B thi C khéng
phdila D.
(D) Binh 1§ phan 330 a) Néu A la B, va C khéng phdi 2 D, thi E khéng
phii 1a F,

b) NewE 1a F, va C khong phdi 1a D, thl A khéng
phai Ia B,

Thi dy nhw &inh If «trong tam gidc cAn, dwdng phin gidc & dinh chia &oi
canh d4y», c6 thd bién ddi nhw sau :

(A) Dinh 1§ thuén : Néu mdt tam gide 1A cdn, vi mdt dwdng thdng chia
&6i géc &inh, thl &wdng &6 chia 86i canh ddy,
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(B) Dinh Iy 3%0: a) Néu mdt tam gidc Ik cén, vi mdt dwing thing qua
dinh chia 34i canh &4y, thl duwdng 86 chia &6i géc dinh,

b) Néu mét &wdng thing chia @61 géc mét dinh clia mit
tam gidc, vk chia &6i canh &4y, thl tam gidc &6 cén,

(C) Dinhlf phin:a) Néu mot tam gide 1k can, vi mit dwirng thing khéng
chia &6i gbc dInh, thi duwdng 6 khéng chia dbi canh 34y,

b) Néu mét dwirng thing chia d6i gée & mdt dinh cda mot
tam gide, va tam gide 36 khéong cén thl wdng thing 36
khéng chia &6i canh d4y.

(D) Bijnh Iy phin a) Néu mét tam gide 13 ¢y, vi mét duwdng thing qua dinh
ddo : khong chia d6i canh 34y, thi dwing thing ¢ khong chia
doi géc dinh.

b) Néu mot dwdng thing chia 36i géc & mot dinh cha mot
tam gide, nhung khéng chia d6i canh ddy, thi tam gidc
dé khéng cén,

§ 6. NHI’NG BINH LY BIEN BOI BUQC
TU BINH LY THUAN €O BUNG CA KHONG

Chiing ta déu biét riing meo 14 déng vat ¢6 bdn chén. Bay giv
ta d4t cfu d6 lam dinh 1y thuan, rbi bi€n d6i thanh b8n cich néi
duéi day :

(A) Binh Iy thuan : Né&a mdt con vat la méo, thi con vit 86 ¢6 bén chén,
(B) Pinh ly ddo : N&u mot con vit ¢ bén chén, thi con vat 36 la meo.

(C) Pinh. Iy phin : Néu mét con vat khéng phéi la meo, thi con vét @6
khéng cé bdn chan.

(D) Dinh ly phin &30 : Néu mét con vit khong ¢6 bdn chan, thi con vat &8
khéng phéila méo,

Chi cin lién hé v6i thyc t€ ma suy xét, ta thdy dinh Iy thuin va
dinh 1§ phin ddo d%u ding. Nhung dinh 1§ d2o va dinh 1§ phdn thi
khéng dbng.

Ta hdy xét thém mét dinh I¢ hinh hoc :
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{A) Pich Iy thugn : Néu bai géc Ja d3i dinh. thl hai géc 36 bing nhau,
(B) Pinh 1y &do : Néu hai géc I bing nhau, thi hai géc 36 la géc 38i &inh,

(C) Pioh Iy phdn  : Néu hai géc khong phii 1k gée 88i &nh thi hai gée &6
khéng bing nhau.

(D) Binh Iy phin &30 : N&u hai géc khdng bing nhau, thl hai géec &6 khéng
phii 1d géc @3i dInh,

Xem qua thi bi€t ngay vi dy ndy céing nhe vi du treée (A) va (D)
d¥u d6Gng, con (B) va (C) thi khéng diing.

Ding phuong phép trén ddy, dem bién ddi cdc dinh 1y khéc va nghién
ctru chiing ta s& thily khéng phai bdn cich bi&n dbi cia dinh I ndo ciing
diing ¢, chi c6(A) va (D) ddng, nghia 1A bao gitr &inh I¢ thugn (A) va dinh
1§ phén ddo (D) cling ciing dGng. Néu ta chirng minh dwge mft trong hai
dinh 1y d6 (A hog§c D) dGng, thi dinh 1y kia khéng cln ching minh nira,
nghia 1k ciing dting. Gitra (B) va (C) ciing c6 mdi lién hé nhw trén. Vi
néu goi (B) 14 dinh 1§ thufn, thi(C) 1A dinh 1§ phan d30, nén chi cin ching
minh dwgc mdt trong hai dinh I§ ding, thi dinh 1§ kia ciing dGng. Tém
lgi, mbi dinh Iy d&u c6b8n cdch bign dbi. Ta chi clin chirmg mink dugc
(A) hodic (D), va (B) hoic (C), thi cdc dinh 1¥cdn lai khdng cin chéng
minh nita ciing ding. Mudn rd hon nira, ban hiy xem k¥ hinh & muc
treéc. Bén géc chia hinh vuéng biku dién bdn loai dinh ly. Nhirng dinh
1§ duwgc cic dudrng chéo nbi lign thi, hodc cung ding, hodc cing sai.
Néu ching minh duwgc hai dinh 1§ k& nhau bdt ky, thi cd b8n déu
déng.

Trong nhitng vi dy trén, tai sao lai ¢c6 mot s§ vi du thl dinh Iy ddo
va dinh I¥ phin ding, c6 sf vi du thi dinh 1y d3o va dinh Iy phin lai
sai? Nghién céru that ki méi thiy tai chit «1a» ¢6 hai nghia ¢ thudc» va
«gi8ng nbau» Nhur khi ta n6i ¢meo 1a lodi v4t bon chin», cé nghia Ia
¢mdo thudc loki déng v4t bbn chan». Trudng hgp nay dinh ]y dio va
djnh Iy phidn d8u khong ddng. Vi meo chi 12 mt trong nhimg loai vt c6
b8n chén thoi. Dng vt bSn chén cé the 1a ché, bd... nén khéng thE két
lufin déng vat c6 bén chin Iz meo dugc. Nhung khi ta néi « Trung quéc
]1a nwéc cé s8 din 16a nhit trén the giGi», c6 nghiald « T8t cd cdc nuée
trén thé gi6i, chi ¢6 Trung qubc la s8 dén 16n nhity. & day «Trung
quéc» vd «nuwbc c6 38 dan 16n nhdt» tuy 13 hai danh ti, nhung d8i
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twong ma hai danh tir d6 chi déu gi6ng nhau. Cho nén, trong trutrng hop
ndy, dinh Iy dédo va dinh If phin déu ddng. Nhe vdy, khi dd bigt gid
thi#t va két luin 13 nhitng sy vat ¢6 m@t khong hai, thi dinh Iy dio
ciing ding nhe dinh If thusn, do 46 ma khi bi€n 48i thanh dinh 1§
phdn vi dinh 1§ phén dlo ciing dlng, khéng clin chtng minh nira, ddy goi
la quy tdc dong nhat.

Nhu trong dinh Ij « trong mét tam gisc, doan thing ndi ditm gita
cha hai canh thi song song véi canh thit ba » chi ¢6 m6t doan thing ndi
didm giira cta hai canh (tién d& dudng thing), va dudrng thing di qua
diem gifra cha mdt canh va song song véi canh th& ba cling chi c6 mét,
nén dinh 1y ddo cla dinh I trén ¢ trong m8t tam gidc, dudng thing di
qua di8m gitra cia mdt canh vi song song véi canh shi hai, thi di qua
dim giira cla canh thi ba » ciing ddng.

§ 7. TRUG'C KHI CHUNG MINH CAN
CHUAN BI NHU'NG Gi

Ngu¥i méi hoc hinh tuy mién cudng nhé dege cdc dinh nghia, tién
d¢, dinh 1¢, nheng khi chirng minh bai tdp thi thdy khé va nhiéu khi
khong 1am dugc. Gip mdt bai tip 13 muén chiéng minh ngay, néu may
mén m3 gip bai dé thi cdn chéng minh dwgc nfu gip phai bai khé, nghi
mot ldc mi khong tim ra diu mdi thi danh chiu b6 tay. Bai Am khéng
dwgc ¢6 nhidu nguyén nhan, nhung nguyén nhin chii y&u la ban 43 bd
qua phiin chulin bj ciin thiét truée khi chitng minh bai tap.

Phén chulin bi khéng ngoai nhitng ditm sau :

1) Boc ky d& bai mot legt, phai hidu ré dinh nghia clia tdt & céc
danh tir trong bii, nhim hoan toan hiu ¥ bai tap d6.

2) Phan biét cho dwge gid thiét va két ludn chia bai tap, rdi dya vio
nhitng diéu d3 cho trong gid thigt d& vé& hinh, dung chit d& lam k¥ hiéu
nhitng dudrng va diém, c4c giao dilm, hai diu mét doan thing.

3) Dya vao bai tap va cdc ky hiéu trong hinh v& d& viét gi thiét
v k@t lugn ; thay nhitng danh tir todn hoc trong bdi bing cdc ky hiéu,
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Iam cho bai tr& nén don gidn vAd d& hidu (nhv bing nhau vigt =, 16n
hon thay bing >).

Nhe mu@n chfing minh «<tdt ci nhirng didm trén dudng phén gidc
ciia mft géc céch d&u hai canh clia géc d6», ta ciin chuln bi nhr sau:

1) Phai hidu dwirng phén gide Ia dwimg chia mét géc ra Jam hai phin bing nhau 3
(14t nhién trwée 36 lai phii hidu dwrdmg thing va géc lagi) va khodng céch tir mét
qitm 3én mét dwdng thang 1 36 dhi cda doan vuéng gscha tr 3idm 386 xuéng
dwong thing cho trwée (reée 36 ciing phéi hidu dwirng thing vuéng géc 13 dwdng
nhuw thé nao).

2) Nam dwege gia thiét e¢da dinh ly Ja ¢ Cho

A

0 mét gée ; tir mot didm wén duwdng phin gide

ha dwdng vudng géc xudng hai canh. Két Juan

0 \ 13 : hai doan thing 46 bing nhau, Dya theo gii
P

thiét, trwde tidn ta vé mot gébc AOB ; rdi dyng
duwtrng phan gide OC; trén OC liy mét &idm P>
tir P ha PD va PE vuéng géc véi OA vi OB,

N
3) Theo hinh v& ma viét gid thiét vi k&t ludn nhw sau:
GT : cho AOB ; AOC = BOC ; P I mét didm thy § trén OC.
PD L OA :PE | OB,
K.L: PD = PE
Pén lac nay, c6 the n6i da hodn todn hitu dwge ¥ cla bai ra, va

di bidu dién duge ¥ 46 mot cich 15 rang. Phin chuin bi nhu vay I3
xong, c6 thé bit tay vio viéc im cdch chéng minh.

Mu8n lam t6t phiin chulin bi, cbn nhiéu dim cin ché § nia. Nhue
ngoai viéc phan biét gid thi&t va két ludn cdn chd ¢ dé€n mit vé hinh.
Vé mit niy nén leu § cdc di8m sau day :

(A) Cic hinh néi chung, khong th& chi vé mot nét. Cho nén cén
phan bigt dutng ndo can vé trude, dung ndo phdi vé sau ; khi dang
k¢ higu (ding chir) phai theo th& tur clia bai ra, dirng ln Ion.

Vi dy nhu khi chtng minh bai « ldy hai canh AB, AC cla tam gidc
ABC 1m canh, dgng céc hioh vudng ABEF, ACGH ra phia ngodi clia
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tam gidc, tr A dyng dwdng vubng géc véi BC, gap BC tai DD va FH tai
M. Chirng minh FM = MH», khi v& hinh, nén chi § nhiing didm
sau déy :

Dyng AABC trwée, tiép &6
H dyng céc hinh vudng ABEF va ACGH,
F sau cling dyng duwdng vudng goc véi
BC vi di qua A, Khi ding ky hidu
chi § ding d3o lén E va F, phai
E theo th ty trong baira 1 ABEF,
Néu 330 I¢n F. véi E, thi sé khéng
) ! thi ndo chémg minh dwge FM = MH.
Mot idu cin ché ¥ nita 1A chin
dwdng vudng géc D, nim trén

Hinh 6 BC, ¢dn M nim trén FH.

(B) Hinh v& cin git dGng nhing diu kién mi phdn gia thiét da
cho, khéng nén bd s6t mot disu gi. Nhuw bai ra cho mft hinh thang,
ta khong nén v& mdt t& gide bdt k¥ ; n&u hinh vé bd s6t mot vai
didu kién da cho thi bai s& khong chéng minh duwge. Mat khic, ta
ciing dirng vé& thém vao hinh nhirng phin khong clin thiét. Cé ben
thdy bai ra cho mét géc, dem v& thanh mot géc vudng ; hay gid thiét

cho mdt tam gidc, lai dyng mot tam gidc déu. Ladm nhw vay khi chirng
minh thudng hay hidu l&m,

Nhe & vi du trong myc (A)
trén kia, n€u dirng tam gisc ABC thanh
tam giic vubng nhr hich bén, <6
N
BAC vubng, thi bdi sé tr& thanh
mgt trudng hep ddc biet. Ta sé
hi®u Bim FAC vd HAB 12 nhimg
dudng thing d& cho trirée, va sé
chérng minh nhur sau:
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Chirng mink

1. ViAF = AB, AH = AC

—— ——
3. FAH = BAC
3. Do 86 : AAFH = AABC
- —_———
4, Ta ¢6 : AFH = ABC
—— c———
DAC 4+ ACD = 900
———— .
ABC + ACB = 900
——— e
6, Nén : DAC = ABC
" L m—
7. DAC = FAM

e —
8. AFH = FAM

9, Viy FM == MA

10, Twong tyr ta o6 MH == MA
11, Viy FM = MH

10.

11.

Ly do

. Theo gi& thiét, cdc canh cda hinh

vudéng bing nhav.

. Géc &8i dinh bing nhauv.

. C. g Cs

Suy tir 3.

. Hai géc nhon trong tam gide vuong

phu nbau.

Suy tir 5.

. Géc 88 dinh bing nhau,

., Suy tir 4—6—17.

Trong mét tam gide MFA, 38i dién
vé#i hai gbc biing nhau 1i hai canh
béng nhau

Gidng cdch chitng minh tir 4 dén 9.

Hai dai lwong cing bdng mdt dai
lweng thie ba thl bing nhau,

Bj chi s Néu ban chwa hoc d&n céc dinhly & trén thi s& khéng hidu phin
chitng minb, ta ¢6 thd tem bd qua, sau ndy nghién cku lgi,

Chéng minh nhe v8y, méi xem qua tudng I ddng ldm rdi. Thye
ra khéng ddng v6i didu kign 43 cho clia baira. Vi hai cip géc ddi dinh
& 2 va 7,tam gidc vubng ABC & 5 d8u khbng c6 trong bdi ra, Phin
chirng minh chi dling v6i mét tretrng hop dic bigt.

Mutn chitng minh bai ndy, m&i ban tham khdo vi dy 12 & sau.
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gifip ta quan st trong lic suy dién vagei ¥
cho ta. Nhur muén chitng minh hai dogn
thing bing nhau, nhin vio hinh vé chinh
x4c, ta d& phdt hign hai tam gisc bing nhau
¢6 chita hai doan thing 46, cOng thém sy
suy dién cla bin thin nita, ta c6 th® tim
dwgce cach chirng minh mét cdch d&€ ding

(C) Hinh vé phai chinh xéc méi cé the

Néu vé thy tién, khéng nhitng chdng cé ich X -5
gi, ma déi khi cdn chirng minh sai. Qua vidy
thii vi dudi day, ban s& rd thém v&n & ndy. Hinh 8
Chérng minh «¢moi tam gidc d¥u can>.
G.T.: ABC 12 mét tam gide hat k¥
K. L.: AB = AC
Chikng minh Ly do

1.

Dyng dudng phan gide AO cia A,
&uwdrng trung trye O otia canh BC;
hai dwdng gip nhau ti O ;tr O
drng OE | AC; OF 1. AB ; néi
OB, OC.

—— ——
2. AFQO == AEO

——— -
3. FAO = EAO
4. A0 = AO

S. Vay A AFO = A AEO
6. Ta c6: AF = AE

1.

Tir OB == 0C

8. Va OF =OE

9. BFO = CEO'
10, A BFO = A CEO

11,

FB=EC

M3i géc du cé mdt dwdng phin
gide ; m8i &oan thing d¥u 06 mit
duwdng trung tryc; tr mdt didm
ngodi mét duwdng thing, cé the he
durdrng vubng gée xudng dwdrng cho
trwede ; qua hai &id3m k& dwee mt
dudng thing,

Géc vudng d3u hing nhau,

. AO la dwdng phin giéc

Khéng d3i.

. g g ¢ (tam gihc vudng)
. Suy tir 5.

Cic &i%m trén dudng trung tryc cich
&% hai d3u cla dogn thing

Suy tir 5.

. Géc vudng 3bun bing nhau.
10.
11.
12.

c. ¢. g. {tam gibc vudng)
Suy tix 10.
Suy tir 6 va 11.
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Bai ra cho tam gidc bdt k¥, nhung sao lai cin dwge ? Dinh I¢ nay
ching quii la ldm hay sao? Nhung céch ching minh & trén c6 ddy dd
I§ do, hinh nhw khéng cé chd nao so hé ca! Thirc ra, néu xem ky hinh
vé, ban s& thdy hinh v& khong chinh xdc, nén méi dén t6i k&t Iugn ky
quai nay. N&€u hinh v& chinh xdc, ta s& thdy chdn cta hai dudng vudng
géc ha tir O xudng AB va AC, khéng phai déu nim trong hai doan thing
d6 ma mdt didm phai nim trén AC kéo dai. Tuy qua chitng minh ta vin
rit ra dwge AF = AE, FB == EC, nhung hai déng thiérc ndy khéng
the cdng vao nhauy d& rdit ra AB= AC duwgec, nén phéin ching minh
trén sai.

§ 8. BAT TAY VAO CHU'NG MINH NHU' THE NAO

Sau khi d3 Jam t&t phiin chulin bi, ta c6 thE bit diu tim cdch chirng
minh. Chitng minh hinh hoc khéng gidng nhw s8 hoc chi 4p dung cdc
quy téc cd dinh, hay nhuw dai s8 da c6 sin nhirng cong thirc, ma phii nim
virng phurong phdp suy xét vén d8, tim hibu va suy dodn tirng budc
mot. Phwong phdp. suy xét phd bien nhdt giong phuong phap cha béc
s1 ding d% chin dodn bénh: truGe tién phii tim hibu céc tridu ching;
r6i nghién c&u xem nhirng nguyén nhan ndo cd thé gdy nén triéu ching
d6; rdi lai xét d&n qud trinh 8m vi hoan cinh s8ng cia bénh nhin méi
quyét dinh dwgc nguyén nhin nao da giy nén bénh.

Gid st da chlin dodn dugc cdn bénh li do #n udng m&t vé sinh
giy nén, thi phdi nghién ctru thém bénh & da day hay thudc v& duwdng
rudt ? Hay & nhitng co quan khdc trong co th&? Cufi ciung tim
nhing bing ching vi& dem tirng biing chirng mdt ra phan tich vi
d8i chidu. Nhur vay, xudt phat tir triéu ching clia bénh nhin tim
nguyén nh&n va cin bénh, phin tich va nghién ctu tirng buéc, cho dén
ldc nhin dinh cla minh phit hgp véi mei hign twgng (trigu ching), ddy
1a mot phrong phdp suy xét quan trong khi cin gidi quy&t mot vidn d&,
thudng goi 12 PHUONG PHAP PHAN TICH.

Phuong pbép chit y&u ding d& chéng minh dinh I hinh hoc ciing
Ia phwrong phép phén tich. Céc buwdce clia né gidng nhw béc si khi chin dodn
bénh. Ta bét diu tir k&t luan, tim nhirng diu kién clin phaicé 4t din t6i

24



két luan &6; rbi nghign céu tirng dibu kién, xét xem didu kién n2o ¢6
the déng virng dwoc, ngodi ra cin c6 nhing didu kién gi nia. C& nhw
vay, suy ngwoc tirng bwée, cho d&n léc nhirng digu kién cin thiét phit
hep véi gid thi€t méi theéi.

Duwé6i day 13 mét vi dy cu thé ding phwong phép phén tich ching
minh m6t dinh I¥.

Vi du 1 : Cho tam gidc can ABC déy BC, 14y trén AB kéo dai mét
doan BD = AB. Chirng minh ring trung tuyén

A CE = .é- cD,
£ G.T.: AB= AC
8 c kéo dai AB, v BD = AB,
% AE = EB.
£ Néi CD va CE.
Hinh 9 K.L.: CD == 2CE

Phdn tich 1. Muén CD == 2CE, ph3i ¢6 mft trong hai didu kién dwdi ddy :

1
a) ; 86 dai CD = d¢ dai CE,

b) 2 Mo &6 dai CE = &5 dai CD.

1
2. Néu lay a, cfa 1, 3% cé == CD == CE, thi phai chia d6i GD & F, v nghién
2

¢tru xem cé hop véi mét trong hai &idu kién duéi day khong :

a) CF=CE, b) DF=CE.

3, Néu ldy a. elta 2, 32 c6 CF == CE, lgi cin phdi ¢6 mét trong nhing Fidu
kién sau :

a) CF va CE 1k canh twong ¥ng cfia hai tam gidc bing nhau.
b) CF va CE d2u bing m{t doan thing thi ba,

L e I T 3

4, Néu 18y a. ciia 3, phdi ndi BF va muén A BFC = A BEC, lai cin phﬁi cé
mét trong nhitng didu kidn san

i FATEA
a) BE == BF, 2 = 1, BC == BC {¢. g ©)
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~ AN
i,

N —— ——
b) 2 = 1, BC = BC, BCF =: BCE (g.c.®

5, Nghién ciru ki a) vh }) cia 4, Ta thiy chl e6 a) phii hep véi gid thist. Vi

1
BF 12 doan thing néi lidn trung &idm cls hai canh, nén bing '-2— AC. Theo gid

1
thiét thi AB = AC, BE = —— AB. Thay vio s& &wgc BF = BE. Vi v1 BF / AC,
2

R 7\ ——— N\ —
ndn cé cip gbc so le trong 2 = ACB ; A\ ABC cén, nén 1 == ACB ; ta suy ra

VAP A
1 = 2. Cdn BC thi chung. Cudi cing ta dwee A BCF = ABCE, thi ciing chimng
minh dwee CD = 2 CE,

Trong phuong phip phén tich néu & rén, néu Iy b. cla 1;5 cla
2; b. cha 8..., suy dodn twong ty, ta ciing dwge két qud nhe trén, do d6
¢6 nhirng phrong phdp ching minh khéc nbau. 4 dady khéng néu thém
nira, d8 ban doc sau mét thdi gian hoc tdp r8i ty nghién céu Idy.

Néu ban anh duwa cho anh gt chiim chia khéa bio anh vdo phdng
doc séch ldy mbt cubn sfch tham khdo vé hinh, mdanh chua tirng vao
phdng doc séch bao givr ; thi muln vio phdng, nhit thiét anh phaj thir
qua caic chia khéa, xem cdi ndo m& duge cira phdng. Khi mé duge cka
phdng r8i, anh Iai phdi tim xem td ndo @& sich todn, va thir chia khéa
mot lin thé hai; m& dwoce th, anh lai phdi xem ngén nio ae sach hinh,
va culn th& mdy trong ngin d6 1a cudn sdch anh phéi tim. Nhu vdy anh
phéi m&t cong mdt lic méi tim duge sich. Ding phuong phip ndy dd
gidi quyét vdn dé tuy phién phie, nhung né lgi phit hgp véi qud trinh,
suy nghi clia ngudi ta, né hgp v&i nhitng ngudi chura quen gidi quyédt
nhitng vén d¢ méi la. Néu anh da hidu bidt it nhitu v& vdn. 48 clin giai
quyét, thi anh c6 th® tir nhirng ditu da bi€t, suy dodn tirng buée, 1di gidi
quyét vdn 48 mot cdch nhanh gon. Vi nhw sau khi xem xong, anh 42 séch
v& chd ci, néu sau ndy cln xem lai 1&a thé hai thi anh s& tim duge
sich mét cach d& dang. Phuwong phép d6 goi la PHUONG PHAP
TONG HQP.

Khi chéng minh Dinh I hinh hoc, ta bét d&u tir gid thiét, tt nhing
ditu da bid (tien 48, dinh 1f, dinh nghle) chon ra nhirng di¥u thich hep,
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tung buéc mbt suy ra két ludn. D6 chinh 1a phrong pbép tdng hop. Vi
du trén kia néu dang phaung phdp tdng hep chirng minh c6 thd vigt

phy sau:
Chirng minh

1. Chia &6i CD tai F, néi BF

2, Vi AB = BD, CF =FD
3. Dod6 BF // AC

1
5, vd BF = == AC =
2

1
== ~= AB = BE
2

6. BC==BC
7. ¢6 A CBF= A CBE
8, CF = CE

9. Viy CD ==2CF.

-t

Ly do

. M3i doan thing 3%u cb mt trung

ditm, qua hai ditm k& Fwee mot
durdng thing,

Theo gia thiét va suy tir 1.

3. Pudng thing 3i qua irung dikm cla

2 cpnh m{t tam gidc thi song song
1

v&i canh thit ba v bing — cap® 44,
2

Hai géc diy cla mét tam gise cdn
bing nhau ; géc so le trong bing
nhau.

. Suy tr 3 va gid thiét,

. Khéng ddi
. eg.c

. 2 tam gidc bingnhau thi cdcy&uts

twong tng clda ching ciing bang
nhau.

9. Suy tir 8 vk gid thiét,

Qua vi dy trén, ta nhin thdy ring phwong phdp phan tich 1 tir k&t
luin di ngugc 18n gid thiét, chiing minh hoi phi¥n nhung lai d2 phét hién
cfc di®u kién (yu t&) litn quan dén viéc ching minh, d& tim ra manh
mdi hon., Pheong phép tdng hop thi tir nguyén nhin (gid thi&t) ma suy
ra k& qud (k& ludn) chirng minh don gidn hon, nhung mudn chon duge
vhitng didu kign cin thiét va thich hgp cho vidc chirng minh trong rit
nhidu didu kign kh¥c thi phign hon, vd d6i khi khéng Iam dvgc. Cho
nén khi chirng minh mgt bai t4p hinh, ngudi ta thudng ding phrong phép
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phan tich d& tim céch chéng minh, rbi ding phwong phép tdng hep vigt
phin chirng minh vao vé& tap.

V5 lugn phwong phép phdn tich hay tbng hep, cing déu trgc ti€p
chérng minh dinh I, nén ggi chung la PHUONG PHAP CHU'NG MINH
TRYC TIEP.

§ 9. PHUONG PHAP CHUNG MINH GIAN TIEP

Khi hoc héa, ban d& chad hoc cdch dai ct 14y vang rbi 12 gi? Ham
legng vang trong cdt rét nhd, hat lai nhd, muén trye ti€p nhit nhing
hat ving nhd trong mdt d8ng cit to twéng ra thi khéng tai ndo lam duerc,
nén ngudi ta dea vao tj trong khdec nhau cla vang va cdt, gidn ti€p
ding nuéc de phén ly.

Ving s& dong lai trén méng va c4t bi nuwéc culn di. Hai cich lam
tuy khéc nhau, nhung d8u ldy dwge vang ra khdi cit. Cho nén khi ding
phwong phép trec tiép ma khong gidi quy@t duge vdn d&, thi ta diung
phuong phdp gian tiép, két qui déu nhw nhau ca.

Trén kia ta di néi mbi dinh Iy d6u c6 b8n cich bién dbi, dinh ly
thugn va dinh 1y phén dZo hojc ciing diing, hojc ciing sai. Dya vao méi
lién quan d6, khi dinh Iy thugn khéng chirng minh dugc hoic khé ching
minh, thi ta c6 thé chéng minh dinh l¥ phin dio cfia né. Néu dinh 1y phan
dao ddng thi dinh 1§ thuin ciing ding. Vi gia thift cla dinh 1y phin ddo
13 mt trdi cha k&t ludn cda dinh I thuin, va két ludn 1ad m3t trdi cla
gid thiét cia dinh 1§ thuan. Cho nén, cich chérng minh nay that raIa : cho
mit trdi cha k& ludn cha dinh If thudn la déng, r6i chirng minh né méu
thudn véi giad thigt clia dinh Iy thuén.

Duéi diy 1a mét vi du v& cich chirng minh ndy:

Vidy ? : Mot duirng thing vubng géc véi mot dudng théng cho
truéc thi cit tdt cA dudng thing khic khong vubng géc v6éi dudng
thing dé.
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G.T.:CD 1 AB, EF khong . AB

K.L. : CD cit EF.

Suy xét : Mudn ching minh hai dwirng thing cdt nhau
khéng dwa dwoe vio dinh Iy ndo cd nén khéng tryc tiép
ching minh dwegc, mi phdi dung phwong phdp chimng minh c £

ta vira néu & trén,

Gii thiét cta dinh Iy ¢6 hai phén, mét trong hai dinh Iy
phan 330 cha né )a «Gii sir CD L AB, (giit nguyén phin

&3u cha gii thidt), v CD khéng citEF, thi EF 1 AB» Ta
chi cin ching minh &wee dinh 1y ndy &bng tht dinb Iv

thuin cing ding.

Chirng minh

1. Gi4 st CD khéng cit EF
2. thi CD// EF

—— —
3. do &6 : CDB = EFB

—
4. CDB = 900
e
5. Nén - EFB = 900
6. Viy EF 1 AB

(nhw vy thi trdi véi gid thiét)
7. Cho nén CD va EF phai cit nhau,

A 0 F 8
Hinh 10

Ly do

1. Hai dudng thing khéng gip nhau
trc 1a khéng cit nhau.

2, Néu hai dwirng thing khéng gip
nhau thl phdi // véi nhau,

3. Géc ddng vj cia 2 dwdyng thing //
hg'p thanh véi cdt tuyén AB,

4. Vi CD L AB (theo gid thiét),

5, Suy tir 3 va 4.

6. Suy tir &inh nghia cfa &dudng
thing vuéng géc.

7. Vi trdi véi gid thiét, thl phin gid
sir caa 1, ciing sai

C6 khi k&t lugn cta dinh 1y thuén lai c6 nhidu mit trdi (nguge
lai), ta phai chiéng minh cdc mit trdi d6 d€u khéng ding thi két lusn
cla dinh Iy thugn d6 nhdt dinh phai ddng. Céc ban xem vf dy sau day

S8 19
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A Vi dy 8 : Trung tuyén thujc canh
huyEn cla tam gidc vubng thi bing mot

0 nira ¢canh huyén.
8 (¢ G.T.: Trong AABC ¢6 ,8.-_- 900
DA == DB
Hinh 11 K.L.: DC = DA

Suy xét : Ta s& nghién ctu phweng phip ching minh trye tiép sau, Bay
gitr ta thir dung phwong phdp gian ti€p 33 gidi bai nay.

Vi dinh lj phin &30 cla &inh 1y nayla “Cho AABC, DA = DB (gnr nguyén

pndn dau cla gid thiét), vd. DC =F DA, -thi C 3= 9000, Vi DC = DA, nén ¢é
thd x3y ra hai tredng hep DC > DA Va DG << DA.

Chitng minh Ly do
1. Gid sr DC > DA 1. Néu DC =4 DA, thi ¢é tht DC >
DA.
2. thi DC > DB 2. Thay DB = DA (gi& thiét) vao 1.
7\ "
3. A > ACD 3. Trong mét tam giic, d8i dién véi
A e~ canh 16n hon 12 gbc 1én hon,
B > BCD
A ALA
4. Tacb A4+ B> C 4, Cong hai bt 3ding thic & 3 lai véi
nhau.
FANAY AN
5. Nhung A + B = 1800 —C 5. Tdng 3 géc trong cha mot tam gide
/\
bling 1809, va 33i Csang vé phii.
VOEAS
6. Ta c61800 —C > C 6, Thay 5 vao 4.
A\ . .
7. hay 2C < 1800 7. Ddi vé bit ding thie 6.
/N
C < 900
38 miu thuln véigid thiét
8. Gi3 sir DC DA 8, Néu DC <4 DA, thi cé tht DC <
DA,

9. Cing If ludn twong ty ta ¢é 9, Céch chirng minh giéng t¥ 27,
PAY
C > 900 vi trdi véi gid thiét
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10. Viy DC = DA 1 10. Giira DC va DA chi c8 th xiy ra
>

mét trong ba truwdng he'p : DC=DA ;
<

ma DC== DA dsu trdi véi gid thist,
thl DC nhét &jnh phdi béng DA,

Trén kia, chéng t6i ciing dd n6i qua : n€u phln gid thigt va két lugn
cia dinh 1§ thugn d8u chi nhitng sy vitcé mot khong hai, thi dinh 1y
ddo clia n6 ciing diing. Trong trudng hop nay, ta khong tryc tidp chéng
minh dinh Iy thugn, ma gidn ti€p chiérng minh dinh 1j 4o chia né, thi
két qud vln nhw nhau. Vi dinh If ddo 1 dem dio Ion gid thi& va kat
ludn cta dinh Iy thuan, nén khi mun chirng minh mét hinh ndo 46 c6
nhitng tinh chdt ndo ddy thi truéc tién ta dyng mot hinh c6 nhi¥ng tinh
chdt d6 rbi chirng minh hinh 6 v6i hinh trong bai tgp 1a mét. Hay néi
mdt cdch khdc, n€u dinh Iy thufin 13 «mét hinh ndo d6 ¢6 nhirng tinh
chit ndo ddy» va n€u chi riéng hinh d6 méi 6 cdc tinh chdt gy, thi ta
6 the thay th€ vigc chéng wminh dinh I§ thuin bing viéc chéng minh
dinh Iy d80 : «m6t hinh ma c6 céc tinh ch§t d6 s& 13 hinh da chod (V).

Ta 1y mét vf dy.

Vi du 4 : Né&u tdng hai ddy cda m{t hinh thang bing mdt canh bén,
thi dudrng phén gidc ciia hai géc k& vé&i canh bén d6 di qua trung didm
cda canh béa kia.

G.T.: Trong hinh thang ABCD 4 2
AD//BC
AD + BC = AB 9
F la trung di¥m cda CD. AN
A A 3 STt
K. L.: Phan gidc clia A va B di
qua F Hinh 12

(1) Pring ra thi nén ding «lép hinh» thay cho «hinh» méi ding, nhung vi

trong ngén ngir hinh hec cds ta ciing hay ding 1in 10n nén &% viy ciing dwgc
{Ngudi dijch).
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Suy xét : Mudn chérng minh mét dudng thing di qua trung didm cia mdt Jogn
thdng thi twong &8i khé, chirng minh duing thing chia d6i mot géc dé hon. Ta 8
dung phirong phép ching minh gisn tiép & chéng mioh dinb lf nay. Binh 1y ddo
¢lia djnh 1§ ndy 1h « Néu troag hinh thang ABCD, AD//BC, AD-+BC=AB, F It trung

N\ A
ditm cda CD, ndi AF va BF, thi AF chia 30i A va BF chia 36i B (ddo l6n gia thi&t

va k&t lugn ciia bdira)».

PANIEAS
Vi dwdrng phan gide (cia A vai B) chi ¢ mot, vd qua hai @idm chi ké dwoc
mjt duwdng thing (AF, BF) nén ta khong cin chéng minh dinh 1y thuén md ching

minh 8ink 1y 330 ciing &wyre.

Chirng minh

PASITAN

1. Khong dyng phan gidc cia A va B,

ndi AF , BF kéo dai AF va BC gip
nhau & G

2. Ti AD//BC
/\ VANZAS T
5.7 =01 = Bcc FCG~

4, DF = FG
5. Vay A ADF = A GCF
6. Ta riat ra AD = CG

7. BG = AB
VASEF AN
8. 2= G
VAN
9. Nhung 1 =/(;\

\
10, Nén 1 =
11. AF 1A phan gife cia /A\
12. Twong ty BF 1a phan gidc c\'xa/B\.

A A 4 A
13. Vay phén gidc ola A vi?qua F,
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Ly do

1. Qua hai didm c6 thd ke &wge mdt
drng thing ; dwdng thing cé thd
kéo dai vé han. Vi AD [/ BG, AF
khéng // véi BC thi phdi cit BC.

[

. Theo gia thiét,

3. Géc sole trong ctia hai durdng f/ vh
mdt cdt tuyén thi bing nhau.

4. Theo gid thiét.

5. g.c.8

6. Suy tir S.

7. Thay 6 vao gid thi&t AD-|-BC == AB

8. Géc 34y cha tam gidc cin BAG,
9, Chirtng minh & 3,
10. Suy tir 8 va 9,

11. Theo dinh nghia ciia dwdng phin
gidc.

12, Chirng minh gidng tr 2 dén 11,

13, Suy tir 11, vk 12, &wdng thing i

qua 2 didm va duwdng phén gidc cia
mdt gée chi ¢f mot,



Mdy vi dy nép & trén dbu khong tryc ti€p ching minh dinh Iy
thudn, ma gidn tiép chitng minh dinh Iy phan dio hay dinh l§ dio cda
né, nén goi chung 1a PHUONG PHAP CHUNG MINH GIAN TIEP
hay cdn goi la PHAN CHUNG.

§ 10. NHO'NG BIEM CAN CHU Y
KHI CHUNG MINH

Nguyén nhan 1am cho cdc ban thdy hoc hinh hoc khé, ngodi viée
ban chuwa chalin bi diy dd trwéc lic chirng minh, lai con bd qua nhitng
di®m clin chi § khi chrng minh. Néu ldc bit diu hoc ban méc phdi mot
s sai im ma khéng kip thoi sira chira, thi sau mft thoi gian dai ban
khé ma uBu nin duge, ban s€ khdng thu duwge két qui trong hoc tip
nbur § mudn, tham chi c6 khi lai hoan toan chiu b6 tay treéc mén hoc
nay. Phiin chulin bi d& néi r8i, bay gi¥ xin néu nhitng di¥m cin chd §
khi chéng minh.

(1) Hinh hoc 12 m6n hoc suy dién blng 1y lodn chdt ché, tir nhirng
nguyén nban nao d6 nhdt thiét phai sy ra dwoc nhitng két qua ndo ddy,
khong mo hd mét ty nao. Mdi mét cdu néi trong lic chiéng minh d&u
phéi ¢ 1§ do xdc ddng, tuyét d8i khéng qua loa dwgc. Ngudi méi hoc
nén tuin theo nhitng quy cdch nhdt dinh, chia bai chirng minh ra hai
phin: bén trdi A 11 chéng minh, bén phadi [a 1§ do; giSang nhu trong
céc vi du & cdc myc trwée. Lam nhu vgy c6 the trdnh dwge chéng minh
sai hojc thigu, cdn giGp ta nhé dwgc lau cdc tign %, dinh 1§ va dinh
nghia da hoc, vi d4 viét di viét lai nhidu Pin.

(2) Nhitng Iy do ding Iam cin c¢ cho phiin chéng minh chi gi6i
han trong bdn digu sau day:

a) Gia thi€t cha bii ra.

b) Nhing dinh nghia &3 hoc.

¢) Nhiing tién 48 d3 hoc.

d) Nhitng dinh 1y d3 ching minh (da hoc).
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N&u ding 18m nhirng quan hg ma gi3 thiét clia dinh 1§ khéng cho thi
pham sai im, nhu vi dy (B) trong myc 7, Nhitng ditu ta chea hoc dén
hay trong sich khéng néi d€n cling khong the ding lam cin ct. Hoidc
khéng the ding ¥ do ty minh dit ra vA sai cin bin ¢8 1am cin cd cho
vige chéng minh.

(3) Khi chitng minh thwéng phai vé& thém nhing duwdng phy 4t gidp
cho viéc chirng minh. Nhirng dudrng phy @6, b4t diu chéng minh nén
ghi ngay vao d#u bai lam, néi r& da vé nhu th&€ ndo. Codn nén vE
dudng phy nhu thé ndo méi gidp ich cho viéc chitng minh s& néi ky &
myc' sau.

(4) Sau khi da chrng minh mdt diéu gi r6i, ma c6 mot diu khac
ciing cin chirng minh twong tw, thi cé the gidm bét phiin ching minh ctia
diéu sau, chi vigt lai két qua, va trong phin 1§ do ghi chétng minh giGng
nhu trén hoje ¢« Cing ching minh twong ty». Nhr mudn chéng minh

s )
BF chia 461 B trong vi dy 4, chi cdn theo cich ché&ng minh tr 1—11:
«Kéo dai BF va AD giép nhau tai H» 18i ching minh nhu phin
diu nén c6 tht bd bét phin chitng minh cé tinh chdt nbic lai
& trén.

{6) D& d& nhén ro sy lién hé gitta cdc y&u 8 trong hinh vé, ngudi
ta thudrng ding nhirng ky hig¢u d& danh ddu cdc yéu t8 bing nhau (doan
thing va géc), nhu trong hinh clia vi du 1, qua k¥ higéu ta nhdn ra hai
tam gidc bing nhau mgt cich dé ding, vi c6 mgt cdp géc biing nhau xen
giira hai canh twong Gng bing nhau tirng d6i mét.

(6) Trong khi ching minh, nén ding cic hé thic thay cho l&i néi
trong nhiing trudrng hgp c6 thé, am cho bai ching minh rd rang hon.
L¥i chitng minh cin don gidn, gon, dirng dai dong nhung ciing khéng
thi€u hay b6 s6t. Nhu trong bai chéng minh biing phwong phdp tbng
hgp & vidu 1, d& gidn tién & phéin 2 ¢6 the néu ludn hai hé¢ théc; va &

1 1
phiin 5 Ig ra phai c6 treéc BF = ) AC, BE = 5 AB, r8i tir AB=

1 1 o
= AC ta duwgc Y AB = Y AC, cudi cing m¢éi viét dwgc BF = BE
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1
Nhung lam nhu viy dii dong qua, % gon hon, tabd bét hai I¥ do « 5 clha

hai dai lwgng bing nhau thi bing nhau » va < hai dai lugng cling biing hai
dai lvgng bing nhau khéc thi bing nhauy, bing cich thay th€ tirng

bwéc céc dai legng d6. & phitn 4, ciing bd b6t mét I do, dem ba hé thic
¢« 1 = ACB, 2 = ACB,nén 1 = 2 gbp lai lam mot.

Khi chitng minh, cdn céin chi § nhiéu di8m khic md sau ndy chéng
t6i k&t hop néu ra trong céc vi dy. N&u ban hru § dén cde didu 36 va cBn
than, ban s& trdnh dwoc sai lim va ty thdy minh ti8n b sau mot thdi gian
2m nhe viy.

§ 1. VE PUO'NG PHU NHU' THE NAO CHO CO LO1

Khi chitng minh dinh 1§ hinh hoc, trir mot s8 bai d&, phin nhiu
- phai vé thém dudng phy méi chéng minh duge. Vi dudng phy ¢6 nhidu
loai, nén khéng c6 mdt phwong phdp vé ¢ dinh, 46 1a mot vige khé trong
ldc chitng minh. Trong sich gido khoa vi khong biét nén bit diu néi
nhu the ndo, nén thi khong néi cdn hon la néi khéng r5. De gidp duge
phiin ndo cho ban doc, ching t6i s&¢ néu mot s6 ditm l6n, nhung chic
chin la khong sao trdnh dwgc thi€u sét, chi c6 the cher sang chwong sau,
bb sung violdc chérng minh bai tép.

Truée tién cin phai hitu 15:

Muc dich cila viéc vé dwdng phe. N6i chung, vé& dwedng phy nhim
sdu myc dich duéi day:

(1) DPem nhitng diéu kién da cho ctia bai todn va nhing hinh c6 lién
quan dén viéc chirng minh tip hep vio mdt noi (mft hinh méi), lam cho
chiing c6 lién hé véi nhau.

Vi dy 5: Hai doan thing song song vd bling nhau thi hinh chiéu
clic. ching tréen mot dwdng thing thir ba ciing bing nhau.
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G~T- H AB = CD

AE, BF, CG, DH d&& 1 MN.

K.L.: EF = GH.

8
y 0
c
L
M—E Fe v
Hinh 13

AEKF=AGLH.,

Chirng minh

1. Dgng EK// AB, GL //CD

2. AE /] BF, CG // DH.

3. Ta ¢6 edc tir gisc AEKB va CGLD
&y

4. EK=AB= CD =GL.

5. EK// 6L

a——

N,
6. Ta riit ra KEF = LGH

—— ———
7. EFK = GHL
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Suy xét: Sy biing nhau cia AB
vi CD vi sy bhiing phau cta EF vi GH
khéng thdy ngay dwee la cé lién guan
vé&i nhau,

Hai dosn thing cin chitng minh
bing vhau 14 EF va GH, T @inh Iy
« Nhitng dwdng thing cung vudng géc
véi mét duwdng thiéng khic thi song
song véi nhau», ta biét AE//BF//CG//DH
va ¢6 thd dieng thém EK// AB,GL//CD & tgo nén hai hinh biuh hanh. Tir
&inh 1§ ¢ canh 36i cfia hinh binh hinh bing nhau ¥ ta ¢6 EK == AB, GL = CD. Nhw
vay tirc 1 ta 4 di vi tri cda AB va CD d&n EK vA GL, &2 tgo thinh hai canh twong
tng cha hai tam gidc EKF vi GLH trong &6 ta cin ching minh ring hai
doan thing EF va GH bing nhau. Muén ¢6 EF = GH ta chi cén chirng minh

6.

7.

Ly do

. Tir mét #idm cé tht dyng mot

duwdng thing // véi mot &quwdng cho
trwéc,

Hai duw¥ng thing cing L véi mét
dwdrng khéc thi // véi nhau.

Mot tiv gide c6 hai cip canh d6i //
véi nhan 12 2%

. Canh d8i cha £ thi bing nhau ;

v suy tir gid thiét.

. Suy tir gid thiét va 1,: hai dudng

cung // véi hai dwdng khic /[ véi
nhau thi ciing // v&i nhau.

Géc dong vi cta hai dwdng// véi
mét cit tuyén thi bing nhau.
Géc vudng bing nhau,



8. Vay AEFK = AGHL 8. Truwdng hep bing nhau cla tam
gidc vudng.

9, EF == GH 9, Hai tam giéc bdng nhau thi canh
twong vng clie ching ciing bing
nhau.

Chii y: Ban thir tir A v C dgng dudng thing // véi MN, xem cé thd lam cho
doan thing &7 cho va doan thing cin chimg minh tré nén ¢é lién hé véi nhau
duwee khong?

(2) Tao nén doan thing thi be hodc géc thir ba, lam cho hai doan
thdng hodic hai géc cin ché&ng minh tr& nén ¢é lién hé.
N\ NN
Vidu6 :GT.: A + E + C= 360°
K.L.: AB//CD
Suy zét: Tt E dyng EF // AB, n&u chéng minh dwec

EF //CDthi s c6 AB//CD, Hinh 14
Chirng minh Ly do
1. Tir E dyng EF // AB 1. Tir mét didm cé thd dung dwdrng
thing [/ véi mét dwdng thdng cho
trudc.
FASRTAY
2. tht A + 1 = 1800 2. Hai géc trong ciing phia cla hai
. dwdng [/ v mbt cdt tuyén thi b
nhau.
AN AN
3. A+ E + C = 3600 3. Theo gia thiét.
OIS
4. C + 2 = 1800 4. Suy tir 2 vk 3,
5. EF// CD 5. Theo dinh 1§, cdch nhén ra hai
dwdng thing //.
6. AB [/ CD 6. Budng thing |/ véi mt trong. hai
duwdrng thing // cho trude thi cling //
véi dwdng kia,
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Chii ¥ : Ban thi tir E dyng Quwdng [/ véi AB v8 bén trdi : xem duwdng 36 ¢ the
am trung gian &¥ chirng minh AB [ CD &wpc khong ?

(8) Tgo nén dogn thdng hay géc being tbng, hiéu, gip d6i hay -;-
doan thing hay géc cho trwéc, 48 dat myc dich chirng minh dinh 1¥.

Nhe & vi dy 1 1A tao nén doan thdng bing —;—- doan cho truée.

O vidga I tao nén tdng cla hai doan thing ; v vi du duéidsy &
tao nén doan thing bing 2 lin doan thing cho truéec.

Vi du 7 : Khoang cich tir tric tdm dén mot dinh céa tam gisc bing
hai Bin khoang cich tir t4m clia dwirng trdn ngoai tiép dén canh ddi dign
véi dinh d6.

G.T. : AK, BD Ila dudrng cao cia AABC cit nhau & G, dudng trung
tree HE, HF cét nhau & H.

K.L.: BG = ZHE. AG = 2HF

Suy xét : Muén chirng minh BG = 2HE, ta
c6 thd tim cdch deng mot dogn thing khéc bing
2HE, Nhung néu kéo dai HE gép d6i d& dat myec
dich trén, thi doan &6 vin khéng cé lidn hé gl véi
BG ca, nén phai nghi cdch khéde. Tir gid thi&t E
la trung di2m cda AC, ta thir néi CH vi kéo dai
dén L, sao cho HL = CH. H ]a trung di®m ecua
CL, HE tr& thanh doan thing néi hai trung didm
Hinh 15 ctia hai canh cla tam gidc CAL.

1
Tir dinh ly < &wdng trung binh cha mdt tam gidc bdng === canh thir ba » ta cé
2

LA == 2HE. Xem ky hai doan LA va BG, ta c6 thd chirng minh ching 1a canh

d6i cua mét hinh binh hanh, nén gidi dwoe bai nay,
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8

10,

. Négi CH va kéo dai mét

Chirng minh

doan
HL == CH, ndi LA, LB,

. LA/ HE

. BD [l HE

Nén LA /] BD

, Twong tir ta cé

LB // AK

. Tt gide LAGB Ia L7

BG =LA
LA == 2HE

, BG = 2HE

Twong 1y ta ¢§ AG == 2HF

Ly do

Qua hai didm cé the k& dwee mdt
#dudng thing ; dwdng thing cb thd
kéo dai vb han.

Bogn thing néi lidn trung didm hai
canh cfia tam gidc thi [/ véi cgnh
thit ba.

Hai dudng cing L véi dwdng thi
ba thi // véi nhau,

Suy tir 2 vh 3.

5. Theo cich chirng minh tir 2 3én 4.

8

-

9.
10.

T gidc cé cde canh 881 didm [/ v6i
nhau 13 &7

Cgnh 363 cha £7 Dbing nhau,

Theo dinh 1¥ dwdng trung binh cia
tam gide va 1.

Thay 7 vh 8.
Theo cich chirng minh tir 7 dén 9,

Chii ¥ ¢+ Bgn thir néi CG 18y trung &idm 124 M tg0 nén dogn thing méi bing

1
*"2—— BG la FM, xem c6 th® chirmg minh dwec bAi nay khéng ?

(4) Tao nén nhing dai lrgng méi (doan thing

hojc géc) biing nhau ; thém vio nhitng dai legng )

bing nhau ma bai ra da cho d& giip cho viéc

chirng minh.

Vi du 8: Trung tuyén thude canh huyén cla
tam gidc vudng b¥og mot nlra canh huyén (vi
dy 3).

Hinh 16

AN
G.T : Trong AABC, C = 90°

K.IL.:

DA = DB
DC = DA.
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Suy xét : Trong bii ra chl ¢4 mét cip dai lwong bing nhau 13 DA = DB,
nhw viy khéng chirng minh dwee DC = DA. Ta ldy trung 3idm cda AC 1A E, néi
DE, thieé thém mft cdp dai lweng méi bling nhau 13 AE = EC, Vi tir dinh Iy
« dudng trung bink clia moét tam gidc seng song véi canh thit ba», «gbe @bng vi
cta hai dwdng thing // hop thinh véi mot cdt tuyén thi bing nhau» va «géc b

.. 7 - - > ’ ’/\\ A A
vl gée vudng cling 1 gée vudng» ta 883 6 DE//BC; 1 = € = 90% =2, nhw
vay, lai dwgre thém mdt cdp dai lweng méi bing nhan. Ta cé6 the ching minh

AADE == A CDE d& rit ra DC = DA,

[

-

B
O,
7.
8,
9.

Chirng mink

. Lay trung diém cta AC I3 B néi DE.

DE '} BU

Néen 1= ¢ = 900
A

22 = 900

/\ /?\

=2

AE = FC

DE = DE

Viy AADE == ACDE
DC = DA

2.

Ly do
Mdi doan thang déu c6 mét trung

digm, Qua 2 didm ké dwee mit
duwdng thing duy nhit.

Poan thing néi lidn trung didm hai
canh cta tam gide thi // véi canh
thé ba,

Gée d8ng vi va theo gia thiét,

Géc bt véi gbe vuéng ciing 14 gbe
vudng.

5. Gbe vubng bing nhau.

Theo 1.

7. Khéng abi

8.

c.g-c.

Hai tam gide biing nhau thi cic yéu
1 twong ng ciing bing nhan.

(5) Tao nén mdt hinh méi, d& c6 tht 4p dung ndt dinh 1y dac biet
ndo 6.
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Hinh 17

Vi de 9: Tir ba dinh clia mdt tam
gidc ha cdc dudrng vudng géc xudng médt
dudng thing & ngoai tam gide d6. Ching
minh ring tdng d¢ dii clia ba dwdrng vudng
géc 6 gdp 3 Iin d6 dii cha doan thing
vubng géc ha tir trong tam clia tam gidc xufng
cung dudng thing d6,



G.T. : Trong AABC, trung tuyén AD, BE, CF gip nhau tai O.
AG, BH, CK, OI d8u ! xy.
K.L:: AG + BH 4 CK == 3 Ol

Suy xét : Bhi nay n8u mudn dp dyng (3) @2 tao nén mot doan thing bing tdng
ba doan thing kia thi khéng sao lam &weec, ta phéi nghi céch khdc. Tir dinh If
nhitng dwdng thing oling vudng gbe véi mot dwdrng thing cho truée thi song song
véi nhau, ta biét bn 3wdng &6 song song véi nhau, Vi tir djnh I «Trong tim cla

2
mdt tam gidc céch &inh mdt dogn bing —— truug tuyén hg tir dinh d6 xuéng canh
3

d8i didn v,

Biét BO = 20E, ta c6 tha ldy trung didm ciia BO la M, dyng MN L. xy, EP L xy,
tgo nén hinh thang MNPE, BHIO, AGKGC, ¢6 OI, MN, EP song song véi nhau
v 1a dwdng trung binh cfia céc hink thang trén, Ta ¢é thd éng dung dinh 1§ «durdng

1
trung binh cda hinh thang bing — tdng ciia hai &dy» va ching minh dweo
”

bii trén.
Chitng minh Ly do
1. L&y trung&idm ciia BO 12 M dyng | 1. M3i doen thdng déu ¢é trung ditm;
MN L xy, tir mét didm ngodi mét dwdng
EP 1 xy. thing cé thd hs dwdng vuéng goc
xudng duwrdng thing 36.

2, Vi BH//MN//O1//AG//EP!/CK 2. Nhitng duwdng thing cing L véi
mét dwdng thing khic thi// véi
nhau,

3, BM= MO =O0E, AE=EC 3. Theo dijnhly vé trong tim cia tam
gide va gid thiét.

4, nén HN=NI=1IP 4. Theo dinhly cic dwdrng théng song
song cdch ddu,

5. MN 4+ EP =2 OI S. Theo djnh ly dwdng trung binh ciia
hinh thang.

6. 2MN 4 2EP = 4 Ol 6. Suy tirS

7. Nhwng 2MN == BH 4 Ol 7. Gibng 5

2EP = AG + CK
8. AG+BH 4 CK + 01=4 0I 8. Thay 7 va 6.
9. Viy AG 4 BH + CK = 3 0I 9. Chuydn vé va wée lwge,
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(6) Bién d8i hinh vé&, lam cho bii tr& nén d& chéng minh
hon truéde.

Vi dy 10: Mot tam gidc c6 hai canh khéng
b¥ng nhau, thi tbng cla canh 16n va dudng
cao thudc canh dy, 16n hen tbng clia canh
bé va dudng cao thude canh dé.

G.T.: Cho A ABC

AB> AC
Hinh 18 BD. CE Ia dudng cao

K.L.: AB 4+ CE > AC + BD.

Suy xét : Néu tao nén mét doan bing AB--CE via mét dosn khdc bing AC+BD
thi khéng ching minh &wge. Do &6 ta phai bién 3di k&t ludn ciia bii ra : chuydn
vé bit ding thire cla k& ludn, ta 3& dwgc AB — AC > BD — CE, Trén canh 16n AB
ta liy AF == AC, thi BF == AB — AC; dyng FG L AC, FH L BD tao nén mdt doan
BH=BD -~ HD = BD — CE. Nhw viy la ta 43 33i bdi tép trén thanh mjt bai tap
khéc phii chéng minh BF > BH,

Chitng minh Lydo
L Tr‘én AB léy AF = AC 1 1. Trén doan 16n cé thd &y mét doan
Néi FC, dyng FG L AC, FH | BD béing doan nhd hen ; qua 2 Fidm ké

dwge mét duwdng thing ; t mit

didm ngoai dwdng théng ha duwge

dung | xufng dudng thing

ds.

2. Vi¥G//BD, FH// AC 2, Hai dwdmg thdng cling vudng géc
véi mé}t duwdng thir ba thl /] véi
nhau,

3. Nén tt gidc FHDG Ia 27 3. Tw gidc ¢6 hai cdp canh 38i//véi

nhau la /7

4. FG=HD 4. Cenh 5i cda 7 bing nhau.

5. FG=CE 5. Pudng cao ha 3én 2 canh bén cia
tam gidc ¢in bing nhau.
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6. IID=CE 6. Suy tir 4, 5,
7. BH = BD— HD = BD — CE 7. Suy tir 6,

8. BF = AB— AF = AB— AC 8. Suy tir 1 vi gid thiét

—
9. Vi FHB == 900 9. Theo cich dyng & 1.

10. Nén ta 6 BF > BH 10, Trong tam gidc vudng thi csnh

huyén lén nhét.

11. hay AB— AC>BD —CE 11. Thay 7, 8 vio 10.

12. Vay AB +-CE> AC 4 BD 12, Chuy2n vé céc s hang.

Chii.p : Ban thir tir trén AB ldy BK = AC, tir K dyng KL L AC, KM L BD,
xem ¢b chimg minh dwoc bai niy khéng ? Hofe trén CA kéo dai ldy mét didm N
sao cho CN==AB; hay trén AG kéo dai My mét &idm P sao cho AP == AB xem ¢
ching minh dwge khong ?

Mt ditu cén nhéc véi cde bgn niva 1a :

Céc logi dwong phu : duwdng phy thuedng 6 mudi loai dwéi ddy ¢

(1) Kéo dai m@t doan théng cho truée v6i d§ dai tiy ¥, hojc bing
mot 40 dai cho truéc, hojc cit mdt duwdng thing khic nhw vi dy
4 va 1.

(2) N&i hai diém cho truéc hoic hai ditm cd dinh (g8m ci trung digém
ctia doan thing c8 dinh), di®m n¥m trén mét doan thdng cho truéc va
cich mot ddu cla doan thing d6 mdt khodng cho trwée), nhr trong
vidyg 1, 7, 8 v 10.

(3) Tir mot ditm cho truéc dgng dwdrng song song véi mot dudrng
thling cho truéc, hojc dyng dwdng song song véi mot dwdrng, mi ta

ciu chitng minh dudng niy song song véi mdt dwdrng ndo &6, nhe trong
vi dy 5 va 6.

(4) Ttr m6t diém cho truwéc ha deng vudng gbc xudng mét dudng
thing cho treéc, nhu & vi du 9 vi 10,
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(5) Dyng dudrng phén gidc cia mdt géc cho trude, nhe & vi dy 11
(cdch gidi I).

(6) Dyng dutrng thing di qua mét didm cho truéc hgp thanh véi
mét dudng thing khic mét géc blng géc cho trwée, nhe trong céch giai
II cha ¢i du 11 duéi day:

Vi dy 11: Goéc xen gitra canh
ddy va dwdng cao chia canh bén trong
mdt tam gidc cdn bdng mht nla géc
& dinh.

G.T. : Trong A ABC: AB = AC,
CD 1 AB

Hinh 19 = 1 /N
K.L.: DCB = — A
2
Céch gidi I
Chirng minh Ly do
AN
1. Dung phén gide cda A 1d AE 1. M8i géc d&u c6 mét dwdng phén
gidc,
2. Thi AE 1L BC 2, Trong tam gidc cin, dudng phin
gidc & dinh vira 13 duwdng cao.
FATETAS
3. 3= 4 3. Géc vuéng bing nhau,
ANEEA
4, B= B 4. Khéng &9,
N
35, 1= 2 5. 2 tam gidc ¢6 hai cip géc twong
Wng bing nhau ting @6i mét thi
cip géc thé ba ciing bing nhau.
A LN
6. 2= -;— A 6. Theo 1.
A 1A
7, Viy 1 == = A 7. Thay 5 vao6,
2
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Céch gidi H.

Chitng minh

1, T¥ C dyng dudng CE sao

N A\
chol = 2
VANEPVAN

2, 3=4,CD=CD

3. ABCD = AECD

s
4. 5§ = B

AN AN
S. mMdB = C

—_— A\

6, BCE =

NN\
7.2 1 =A
) 1 A
8, Viy 1 == «— A
2

Hink 20

Ly do

T mét digm c6 the dyng mit
duwdng thing hop thinh véi mét
dudng thing cho trwéc mot géc
bang 1 géc cho trwéec.

Géc vuéng bing nbau; khéng
ddi.

g. ¢ 8.

hai géc.twrong rng clia hai tam gidc
bing nhau thi bing nhau,

. Géc 84y cha tam gidc cdn thi bang

nbau.

. Trong tam gide ABC vi tam gidc

CBE ¢6 hai ciip géc bing nhau t¥ng
d6i mét thi cip géc thir ba cing
bing nhau.

Thay 1 vdo 6.

. Chia cd hai vé ¢da 7 cho 2

(7) Ter mft dim cho trudc, dyng ti€p tuydn véi dudng trdn

cho truéc.
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(8) Bai ra cho hai dudng trdn giao nhau, thi k¢ dugc day
cung chung.

(9) Bai ra cho hai dwdng trdn ti€p xdc v6i nhau, ta c6 thé dyng
ti€p tuyén chung hodc dudng ndi tam.

(10) Néu c6 bdn diém ciing n¥m trén mdt dwyng trdn, thi qua bén
didm d6 c6 th® dyng thém dudng tron phy.

Nhérng vi dy v& bdn loai dudrng phy trén diy, sé giéi thiéu véi cac
ban & chwong sau. Cudi ciing, ching t6i xin nhic thém mot ditu
sau déy.

Nhiing di8m ciéin chd y khi v& dwdrng phu:

(1) Mudn dudng phy gitp ich cho viéc chémg minh thi vé dudng
phy phéi ¢6 myc dich, khong nén vé tiy tién.

Néu khong thi ching gip duge gi cho viéc chitng minh, lai con
IAm cho hinh v& r6i ren, hoa mét, khé md tim dugc cich gidi ding. Ta

nén dit biét hru ¥ phlin nay.

(2) Vé dutrng phy phai tuin theo phép dung hinh co ban. Nhiing
dudng khong c6 trong phép dung hinh co bin tuyét d8i khéng dwgc
dyng. Nhuw trong vi du 8, ciin c&r vdo phép dung hinh, ta thdy ¢« im trung
didm ctia mdt doan thing» va ¢ndi hai di¥m cho trude» 12 cde burée lam:
hop 1§. Néu khéng néi «ldy trung di¥m clia AC 3 E, n8i DE» ma
thay biing céch néi sau:

a) Dyng dudrng trung tryc cia AC Ia DE.
b).Tir D dyng DE // BC, sao cho AE = EC.

¢) Tir D dyng DE 1 AC sau cho AE = EC.
thl d8u khéng hop I§. & @, dvdong trung tryc ca AC chwa chéc da di
qua D. Trong b, ¢, qua D dyng dung song song véi BC, hodc tir D ha
dutrng vubng géc xudng AC, d8u chwa th® xdc dinh dudrng d6 c6 chia
do6i AC hay khéng, nén trdi véi phép dyng hinh,
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(3) C6 khi dudng phu vé thém ciing i mft duwdng ndo d6, nhung
vi cich deng khdc nhau, nén céch chirng minh ciing khdc nhau. Nhue
trong 1. (phéin chérng minh) cla vi du 8, néu thay «tir D dyng DE//BC»
thl phai diing dinh 1§ « dudrng thing di qua trung didm clia mét canh clia
tam gidc ma song song véi canh thé hai thi phdi di qua trung ditm
clia canh thir ba» d8 chirng minh AE = EC. Hay n#u thay bing «tir D
ha DE L AC», thi phai ding dinh I «hai dudng thing hgp thanh véi
mbt cit tuyén mot cdp géc déng vi biing nhau thi song song véi nhau»
dé chirng minh DE // BC, rbi lai phdi ding dinh I§ durng trung binh &
trén d& chéng minh AE = EC,
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CHUONG 11

CAC PHU'O'NG PHAP CHU’'NG MINH

§ 1. CHU'NG MINH HAI BOAN THANG BANG NHAU

Khi hoc hinh, n€u chéng ta chi hoc thudc long céc tién %, dinh Iy
va dinh nghia m3 khong biét van dyng, thi ching khéc gi m6t ngudi chi
bi€t ngém nghfa nhiing d5 cb ma minh &3 swu tim dwgce, khéng di séu
tim hidu nghién ctu hodn ¢dnh v& qud trinh phét tri®n cla x4 héi da sdn
xuft ra nhitng th& d6, nhw vay thi chidng c6 ich gi. Mudn vén dyng
dugc cdc tién d&, dinh 1y, cin phai nghién cru cdc phwong phép ching
minh. O déy ta pbén logi cdc phwong phdp chéng minh theo két luin
ctia dinh I§, chér khéng theo cich théc chérng minh (trye tidp, gidn tiép)
nher & chwong trwée. Ta dya vao tinh chdt cla két lugn, dem phén loai
bai t8p nhur loai chétng minh hai doan thdng b¥ng nhau, hai géc bing
nhau, hai du¥ng thdng song song v6i nhau, ba difm ciing nim trén mét
dudng thing v.v.. Ching ta s&€ nghién ctu phwong phdp ching minh
cho tirng loai vi nhitng dinh If ciin diing dén, r8i dem quy nap va chinh
1§. Sau nay, khi ldm bai tdp, gip phdi nhing bai ciing loai ta c6 thE tir
nhi¥ng phuong phép va dinh 1§ da nghién ctu, chon ldy nhitng phwong
phép va dinh 1§ thich hgp 48 ¢ng dyng. Cho nén, nghién cfu céc phirong
phép chitng minh 1a m§t co h§i t6t d8 ching ta luyén t4p van dung cdc
dinh 1§ a4 boc, n6 gidp ich nhi¥u cho viéc hoc tdp mén hinh hoc.
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Bai t4p v& chirng minh hai doan thing bing nhau c6 nhifu, truée
tién, ta hay nghién ctu phuong phdp chirng minh loai bai tip nay.
Nhitng dinh I§ c6 thé ding d& chétng minh loai bai nay ciing nhiéu, cdc
ban 44 hoc trong sich gido khoa & d4y khéng nhéc lai hét dwge. Nhirng
dinh I¥ nhw vy tuy nhidu, nhung thu¥ng ding nhét trong khi chéng minh,
vin khéng ngoai cdc dinh Iy sau:

(1) Loi dung truong hop bing nhau cia tam gide. Ngoai vi dy 5
vavidy 8 & chuwong truée, nay néu thém mét vi dy twong d8i khé.

Vi dy 12 : G.T. ;: Lgy hai canh
AB, AC cfia A ABC lam canh, dyng
cdc hinh vubng ABEF v3 ACGH ra
phia ngoai clia tam gide, dyng
AD 1 BC, kéo dai DA gip FH
tai M. £

K.L.: FM = MH.

Suy xét: Trong bai racé nhiu
géc vudng, céc canh cfa hinh vuéng Hinh 21

NN N NN
lai biing nhau. Vi 2 vd 3 d8u phy v6i 1, nén 2 = 3... Nhirng dai lugng
bing nhau d6, ta phdi tim cdch lgi dung. Néu dyng FK 1 DM thi s& ¢6
AAFK = ABAD, FK = AD. Ciing twong ty nhw vy ta dyng HL L DM,
degc HL = AD. Cudi cling ta chi cin chéng minh AFMK = AHML I
duge.

Chitng minh Ly do
1. Dyng FK | DM | 1. T mjt &idm ngodi dwirng thing, cé
HL | DM tht dyng duwdng L xudng duwdng
thing &6.

NATEA
2, Tir2 4+ 1 = 900 2. Vi 3 géc k& bl nhau, trong d6 ¢4 1

! ' gbe 1a 900,

ATIEAY

3, 34 1= 900 3. 2 gbéc nhen ciia tam gidc vudng phu

A A nhau,
4 C6: 2=3 4. Suy tr 2 va 3.

T e

5% Vata cé: FKA = ADB 5. Gobe vuong biEng nhau,
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6, FA = AR 6, Hai canh ciia hinh vuéng thi bing

nhan,
7. Nén AAFK = ABAD 7.Trwdyng hop bing nbau cla tam
gide vudng.
8. Ta rit ra FK = AD 8. Hai cgnh twong ng cla 2 tam
gidc bing nhau thl bing nhau.
9. Twong ty ta ¢ HL. = AD 9. Theo céch chirng minh tir 2 ~ 8,
10. Vi FX = HL 10. Suy tir 8 vi 9,
T _—N
1l. FKM = HLM 11, Géc vubéng bing nhan,
AN
12, 4= 35§ 12. Géc @8i 3inh biug nbau,
13, Viy A FMK = A HML 13. Giéng 7.
14, Ta ritra FM = MH 14, Gidng 8.

(2) Dang doan thing thic ba lam trung gian.
Trong vi du 12 & trén, tr 8 v2 9 ta suy ra 10,
chinh [ ding phuong phip ndy. Sau ddy 1 méot
vi dy nira.

Vi du 13 : Néumt ti gidc ndi ti€p trong
dudrng tron ¢6 hai dudng chéo vudng gbc véi
nhau, tht dung thing &i qua giao didm cta
dudng chéo va vubng géc véimot canh cla ti gide
Hinh 22 s& chia d8i canh ddi dién véi canh d6 (Bai ndy goi
Ia dinh Iy Brahma — Gfpta).

G. T : Té gifc ABCD ngi tiép trong dudrng tron AC L BD. Qua
giao diém E duyng GE | CD

K.L.: AG = GB.

Suy xét : A ABE 1A tam gidc vudng, ta phdi chirng minh AG = GB, nghia Id
G Ik trung didm cia canh huydn ; ta d3 bié rdng trung di2m cla cenh huydn céch
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d8u ba &inh cla tam gide vudng, nén liy GE lam trung gian. Muén ching minh
VANV A NV ANFAN

NN N\
AG = GE, cin phdi ¢4 4 = 5. T 4 =

NN

1,

-

\
5=2 vil, 2 &% phyuvéi3, ta

N\ AN
suyra 1 == 2 nén 4 == 5 ¢é the chirng minh dweec.

Chirng minh

PANVAN
I, 1 4 3 = 900
AN
2 4 3 = 900
NN
2 Nénl =2

6. Twong oy ta cé
GB = GE
7. AG =GB

3.

5.

7.

Ly do

Hai géc nhon e¢fia tam gide vudng
phy nhau,

Suy tir 1,
Géc- 361 dink ; 2 gée cung chin
mjt cung.
Suy tir 3.

2 géc trong tam gide bing nhau thi
hai canh d8j dién véi 2 goc dy cling
béng nhau,

Theo cdch chimg minh tir 1 &én 5.

Suy tir 5 v& 64

(8) Ung dung tinh chdt ciia tam gidc can: Trong phlin 5 cha vi dy
13 d3 lam nhu viy, 1y do clia 5 Ia dinh 1§ d3o cta dinh Iy « trong tam
gidc cdn, hai géc & d4y bing nhau». C6 khi ngudita ciing Grng dyng tinh

chdt «duwdng phan gidc hay dudng cao cia géc
& dinh chia d6i canh ddy » clia tam gidc cin d&
chérmg minh hai doan thing b¥ng nhau. Ta xem

vi du duwéi day.

Vidy 14 : Cho mét dudng trdn tdm O vi
dudrng thing xy & ngodi dudng trdn d6. Tir

Hinh 23
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O ha OA 1 zy;tir A k& mt cit tuy@n bt ky ct dudrng tron tai BvaC;
ti€p tuyén cha dudrng trdn tai B va C cft zy & D vd E. Ching minh

ring AD = AE,

G.T. : Cho dutrng trdn tdm O va dwirng thing 2y & ngoai dudng trdn

AO | =y

BD, CE 1 ti€p tuyén tai B va C.

K.L.: DA = AE.

Suy xét : Ta &3 biét OA L DE, néu cé OD = OE thi DA = AE. Muén
chitng minh OD == OE, ta cé thd lgi dung géc vudng gita tiép tuyén va bén

—~
kinh: OBD = OCE, bén kinh OB = OC vi diing trwd-ng hep bing nhau cia tam
gidc vuong. Nhung gita A OBD vi A OCE ngoii hai cdp dai lwgng bing nhau
¢ trén, cdn c6 cgp dai lwgng thi ba ndo bing nhau nita khéng? Pé chinh la
miu chdt ciia bdi ndy, ciing Ia phdin khé chéng minh nhét. Sau khi nghién ciu
k¥, ta thiy tir gidc ODAB vk OCEA ndi tiép dwee, nén c¢6 the suy dwoc ra

— —— s
ODB == OAB = OEC,

Chirng minh
1. N&i OD, OE, OB, OC

o~
2. "OBD = OCE = 900
3, "OAD — OAE = 900

4. T# gifc ODAB vA & gide OCEA
ndi tiép

— ——— ——
5. ODB = OAB = OEC
6. OB == 0C
7. A OBD = A OCE

8, OD = OE

9. DA = AE
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1.

Ly do
Qua hai digm k& dwgc mét duwdng
thing.

Tiép tuyén | ban kinh qua tiép
didm.

3. Géc vuéng bing nhau,

S,
6.

Tir A vi B nhin OD duwéi w&ic

AN O
900 khong ddie A va C ba

nhau,
Gée néi tiép eling chin mét cung.

Bén kinh bing nhau.

7. Suy tr 2,5, 6, g.g. e, tam giac

8,

vudng.

Cic yéu 13 twopg ¥mg cla 2 tam
gide bing nhau thl bing nhau,

Trong tam gide cAn dwdng cao hg tir
dinh chia d6i canh ddy.



Chii y ;: Drra vio dinh I¥ &2 nhén biét t& gidc ndi tiép v& thém &wdng tron
phy, 8 tao ra nhitng cdp géc méi bidng nhau, 1A mét phwong phip rit
quan treng,

(1) Le¢i dung hink bink hanh. Ngodi viéc ¢ng dung tinh chft ¢ Canh
ddi ctia hinh binh hanh bing nhau » nhw trong cdc vidy 5, 7, 10; ta cdn
@mg dyng tinh chdt « Cic dudng chéo cBa hinh binh hanh cit nhau tai
trung diém » d& chirng minh hai doan thdng bing nhau. Ta s&é xem trong
cich gidi I céa vi dy 15.

(5) Lo dung dudng thing di qua trung diém mot cgnh cda tam gide
va [/ v#7 canh thte hai th chia d6i canh thir ba (Binh 1§ dudng trung
binh cia tam gidc).

Xem trong cdch gidi II cdia vi dy 15.

Vi dy 15: Cho AABC cén, AB = AC, trén AB ldy mot diém D, trén
AC kéo dai 14y mgt di¥m E sao cho BD= CE, ndi D v6i E cft BC tai F.
Chérng minh ring DF = FE.

G.T.: Cho AABC, AB = AC
BD = CE
DE va BC gi#p nhau tgi F
L. : DF = FE.

Suy xét 1: Dung DG /| AE, néu chiéng minh dwee
tir gide DGEC 1a 7 , thi DE v& BC nhét dinh cit nhau
tai trung &idm F. Muén chirng minh DGEC 1 £7 , chi
¢in ¢4 DG = CE Ia &4, ViDG dd // CE rdi, Gid thiét
cha bdi 33 cho DB = CE, nén chi cin ching minh
DB = DG ni¢a I dwge. Mudn cé DG = DB, truéc tién

P AN ——— —
phii chéng minh DGB = B, ta &3 biét DGB = ACB, ching

N\ —— -\ ——
minh dwee B == ACB, nén B == DGB ¢6 th? thinh lgp
dweec,




Céch gidi I,

Chirng minh

Ly do

1. Dyng DG /[ AE, néi DC, GE. 1. Dya viao phép dyng duwdng thing

" —
2. Thi DGB = ACB

N\ -—
3. B = ACB
N\

_—
4, DGB =B
5. Nén DG == DB

6. Nhung CF = DB
1. DG = CE
8. Vi DG //CE

9. DGEC h [T

10. Véy DF = FE
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di qna 1 3i8m cho trwedc vd /| véi
dwrng thing cho trwée ; qua 2
didm ké &woe 1 duwdng thing,

2. Géc ddng vi clia 2 dwdmg//va
mot cat tuyén thi bing nhau.

3. Hai goc &4y cla tam gidc cin bing
nhau.

4, Suy tir 2 va 3,

§, Trong mjt tam gike, 381 didn véi
hai géc bing nhau 1A 2 cenh bing
nhau,

6. Theo gid thiét.
7. Suy tir 5 vd 6,
8. Theo cich dyng & 1.

9. T gide cé6 mét c§p cynh g j Wy

10. Puirng chéo cua [ cht nhau
tai trung didm.

Say xét 2 : Dyng DG // BC, néu chirng minh
dwge GC == CE, thi DF = FE. Muén ¢6 GC =
= CE thi GC phii bing DB, vi bkira di cho
DB = CErdi. Ta biét AB = AC, GC vA DB
d%u ndm trén AC via AB, nén trwéc tién phii
chitng minh AG == AD. Muén c¢é6 AG = AD, thi

AN AN
phii chéng minh 1 = 3. Pidu &6 ¢ tht lam
dwoe.



Céch giai II

Chitng minh

1. Dyng DG // BC

3. Nén AG == AD

4, Nhung AC == AB
5. Viy GC = DB
6. Nhuwng CE = DB

Ly do

1, Dya vdo phép dyng dwing thing
di qua 1 didm cho trwde va//
véi dudrng cho trwéec,

2. Géc ddng vi cia 2 dwdng thing
1l 3 va 2 gbc 88y ctia tam gidc cén
bing nhau,

3. Trong mdt tam gide, 361 dién véi
2 géc biing nhau 14 2 canh bing
nhay,

4, Gid thié,
5. Liy 4 trlr 3.
6. Gid thiét,

1. GC = CE

8. Vay DF = FE 8. Trong tam gidc duwdng thing &i
qua trung didm cda mt cgnh
vd [/ véi canh ther 2 thy chia 36j
cgnh th& 3,

7. Suy tir 5 va 6.

(6) Lyi dung cdc doan thdug bdng nhau cho truéc rbi bitn dbi ;

Ta dyra vio tinh chdt « gdp hai doan thdng biing nhau 1én cing mét
s8 [in, hofc ciing chia hai doan thing bing nhau ra cing mot s6 phin,
thi dwge céc dogn thing méi bing nhau». v « Tbng hay higu cdia hai cjp
doan thing bing nhau tirng 86i mdt thi biing nhau » bi&n dbi cic doan
thing bling nhau cho truéc, ta sé chirng minh duwgce dinh 1§, Céc vi dy
& trén kia @3 Gng dung rft nhi€u. Khong nén thém vi dy rigng niza.

() Loi dyng nhing dai lwgng bdng nhau trong dudng trom.. T
nhitng dinh Iy ¢« Khodng cdch tir tdm d&n hai ddy cung bing nhau thi
bling nhau», « hai cung blng nhau, hai géc & tam biing nhau hay hai
g6c ndi ti€p bling nhau, thi hai day cung twong Gmng ciing bing nhau »

V. V... chéng minh hai dogn thing bing nhau. Phin ndy d&, & day
khdng nén thém vi du nira.
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Cufi cung, xin néu mot s8 bai tdp quan trong 4% cdc ban luyén tép.
Nhitng bai tgp nay thudng ra trong cdc ky thi vao cdc trudrng dai hoc
chuyén nghiép Vv& nhitng nim trudce. Ban thér ng dung cdc phuong
pbédp trén 1am thir.

BAI TAP 1

1, Cho [/ ABCD, E va F 1a trung &idm cia BC va Al. Chitng minh ring
BF va DE chia AG thanh ba phin bing nhau.

2. Pudng kink AB céia mét dwdng trén tdm O vd diy cung AC hop thanh
mdt géc 309, ti€p tuyén tai C cit AB kéo dai & D. Ching minh AC = DC.

3. Trén mét &wdng tron tim O liy mét diém B, dyng tiép
tuyén BC (hinh 26) ODC vudng géc véi ban kinh OA cdt day
AB tai D, Chitng minh BC = CD,

4. Thir lgi dyng trudrng hop bing nhau cda tam gide d3
chirng minh vi dy 13.

5. Ldy mét canh cla géc vudng cla mét tam gide vuédng
lam #wdng kink dyeng mét wirng trén cdt canh huyén tai mot
didm, Chirng minh ring tiép tuyén tpi didm &6 ohia &6i cgnh
gée vubng kia Hinh 26

6. L&y hai canh AB vi AC clia A ABC, Dyrng céc tam gidc 38u ABD va ACE
ra phia ngoai clia tam gidc, liy AD va AE lam hai canh dyng /7 ADFE, Chirng
minh ring A FBC 1A tam gidc d&u,

7. Che A ABC, dwdng cao 1a BD va CE, goi F 1A trung &idm cda BC, tr F
dyng dwong vuodng géc véi DE cit DE tai G. Chirng minh DG = GE,

8. Hai duwirng cao AD vd BE clia A ABC cét nhau tai H, dwdng kinh cha
dudng trén ngosi tiép l1a AF. CGhing minh ring néu HF. cit BC tai G, thi ta c6
HG = GF.

Chi ddn : Kéo dai AD cit dwdug trdbn ngoai 1iép tai K, trudc tién lo dung
tredng hep bing nhau cla tam gide chitng minh HD = DK,
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9, M6t ti gife ndi ti€p trong &wbng trdn cé hai dwdng chéo vubng gée véi
nhau, Chting minh ring &4 dai dogn thing néi giso didm cia dudng chéo véi trung
#idm cdls mot canh, bing khodng cdch tir tAm dwing tron &én cenh 38i dién véi
canh 36,

Chi ddn : Trong hinh cia vi du 13, tic tdém hg OH L CD, vi ohing minh
CHEG & 7

§ 2. CHOPNG MINH HAl GOC BANG NHAU

V¥ phuong phdp chiéng minh hai géc bing nhau, ta di thdy nhigu
trong cdc vi dy trwée. Cdc ban déu rdt quen thufe. Bay gitr ta dem cée
phrrong phép d6 quy nap lai, s& duge cdc phuong phép chi yéu sau ddy:

(1) Lyi dung hai dudng thdng giao nhau hodc song song véi nhau.

Ta s& chérng minh hai géc 13 géc ddi dinh, géc so le trong hodc géc
ddng vi cBa hai dirdng thing song song hgp thanh véi mdt cit tuyén,
ho#ic chémg minh hai géc c6 canh twong (mg song song cling chiéu (hodc
nguwoe chidu).

(2) Lgi dyng dinh l§ v¥ dudng trom.

Ta chérng minh hai géc 12 géc néi tiép cing chin mdt cung, hodc
mot géc gira ti€p tuyén va mdt diy qua tiép ditm, géc kia 12 géc nédi
ti€p chin cung ma day 46 trwong.

(3) Loi dung trudng hop bing nhau cia tam gidc :

Chéng minh hai géc 1a gée twong Gng clia hai tam gide bing nhau.

(4) Loi dung tam gidc cén :

Chirng minh hai g6c 13 géc d4y cia tam gidc cén.

(5) Loi dung hinh binh hank :

Chirng minh hai géc 1a hai géc d6i ctia mét hinh binh hanh,
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(6) Lot dung tam gide dong dang :

Chérng minh hai géc 1a cdc g6c thé ba clia hai tam gide dd c6 hai
géc twong Gng bling nhau tirng d6i mét.

(7} Ding géc thie ba lam trung gian :

Chiéng minh hai géc ciing phy (hodc cing bd) véi mdt géc thér ba ;
hogc hai géc &6 cling bing mot gée thir ba, hode cing biing hai géc biing
nhau khéc.

(8) Lgi dung cdc géc bdng nhau cho truéc rbi bién d¥i :

Chang minh hai géc 13 tdng hay hiéu cha hai cdp géc bing nhau
tirng d6i mgt, hojc gdp doi hay bling mdt nira hai géc bing nhau
cho truéec.

Khi chirng minh hai géc bing nhau, ngudi ta thudrng diing séu phwong
phdp d%u, néu cic phuong phip d6 d8u khbng c6 higu lyc, thi méi ddng
cdc phuong phép siau. Duéi ddy ching téi néu vii vi dy teong ddi khé,
cdc ban nén lru ¥ qué trinh suy xét phdn tich, ndu khéng, diu cho ban
bidt dwge cdch chirng minh r8i, nhung khong biét van dung m@t cich sdng
tao vao cdc trudrng hop khéc, thi ciing ching c6 ich gi.

Vi dy 16 : Trong tam gidc vubng dudrng phén gidc cha géc vubng
chia d6i géc tao bdi dudng trung tuyén vi dudng cao cla cgnh huydn.
A
a G T.: Trong A ABC, A = 90°
AE 1. BC, BD = DC

T~ e

8 pFE ¢ BAF = CAF
VO NV AN
Hinh 27 K.L.: 1 =2

Sup xét 11 vi 2 khong phdi 1a géc 6i dlnh hay géc céa hai &wing thing
/] cing khéng th la géc twong tng cha 2 tam gide bing nhau, hay 2 gée
déy ctm tam gibc cdn, hay géc thir ba clia 2 tam gibe &3 of 2 gée twong tng
bing nhau ting 88i mét ; cho nén ddu khong thd &ng dyng céc phuwong phép
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PaN e~
tr (1) dén (6) & chéing minh ; 2 tuy phu véi AFE, nhung Jsi khé lam shol va
. N\ AN
AFE c6 quan hé véi nbau ; ta ciing khéng tim ra géc trung gian bing 1 hedc 2,
T
»én phwong phédp (7) cling khéng dimg &uge, Nhwng t gid thiéi BAF =

—— VAN 7\
CAF, ta biét ring néu ching mink dwee 3 = 4 thl ta c6 thd suy ra

NN /\ AN
!l = 2. Mudn ching minh 3 = 4, xem qua hi ah ve, ta théy &iga 6 khéng

, NN
khé. Vi A DAB can, nén 3 == B. Mit khae, B va 4 &8u phy véi C, nén
N\ A FANEVAN
B == 4, ta suy dwgc: 3 = 4,

Chirng minh Ly do

N\ AN
LB 4 C = 906 1. Hai géc nhon clla tam gike

N\ N vadng phu nhau.

4 + C = 900

N
2B =14 2. Suy tir 1.
3. Vi DB = DA 3, Trong tam gidc vubng, didm gika

clia canh huyén cdch d8u 3 &inh.
AP AN
4, Taeéb: B = 3 4. Géec ddy cla tam gidec cin bing
nhau.
AN .
S. 3 == 4 5, Suy tir 2 va 4,
6. N’“‘“S BAF = CAF 6. Gid thiét.
. ”\

7. Néa 1 = 2 7. Suy tir 5 va 6,

Vi dy 17 . Cho hai dudng trdn ngoai ti€p tai ditm P, ddy cung
AB cia mt durdrng tron kéo dai ti€p xiic voi dwdmg tron kia tai C, kéo

- ———
ddi AP dén D. Chéng minh BPC = CPD.
G.T.: P Ia ti€p ¢itm cta 2 dudng trdn.
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AB la déy cung clia dudng trdn I6n ; ABC la tiép tuyén clia dudng
tron nhd tai C ; kéo dai AP dén D.

. ———
K.L.: BPC == CPD.

Suy xét : Hai géc ta phii chirng minh khéng phai
la gbc ndi ti€p holic gbc gitra ti€p tuyén va day cung.
Ciing khong phdi 13 hai géc c¢é méilién quan nhwe di
néu & (1) dén (7), nén khéng thE ding céc phwong phip
&6 3¢ chéng minh dwge, Nhwng trong chwong trwde,
khi néi v& v& thém duwdng phy, 83 néi *néu hai dwong

Hinh 28 trdn tiép xiic véi nhau, thi ta dyng tiép tuyén chung
hofc dwrdng ndi tam cla hai dwdng trén 365, ta
thir 4p dung vao trwdng hep ndy xem sao, Ta dwng tiép tuyén chung PE,

ANCAN AN ) AIRA
Qugc 1 == A, 2 = C; cing hai vé trdi véi nhau ta dwoc tdng cia 1 vi 2

- N\ A R
1a BPC ; céng hai v& phdi véi nhau (A va C), ta &wee tdng cla hai gbc nay
1A géc ngodi CPD oiia tam gidec ACP, Nhw viy 13 3i gidi quyét dwee vén 43

Chitng mink Ly do
1. Dyng tiép tuyén chung ola hai | 1. Qua &3m tiép xic cia hai dudng
dwong trdon qua P cit AC tai E. tron k& dwoe mbt ti€p tuyén
chung,

2. Vi EP = EC 2. Hai ti€p tuyén cla dudng tron
ciing xudt phdt tir mét &idm thi
bi&ng nhau.

/\ A , 7

3. Nen 2 = C 3. Géc ddy cia tam gide can bing

nhau.
NN

4, Vil = A 4. Géc gira ti€p tuyén va mot day
qua ti€p &idm bing géc ndi tiép
chdn cung mi diy &6 wwong.

—_—~— /\ N\
5. Tacb BPC = A + C 5. Suy tir 3 va 4,
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—_—— A A
6. Nhung CPD == A + C 6. Géc ngodi cus tam gidc bing
tdng 2 gbc trong khoéng kd véi
né.
—— T
7. Vay BPC == CPD 7. Suy tir 5 vd 6.

Chit y : Khi bai ra cho hai dwdng trdn tiép xéie véi nhau, ta nén dyng
tiép tuyén chung qua tiép &idm, Tiép tuyén ndy cé hidu nghiém trong rét nhidu
trwdng hep, thé ndo ban ciing pbdi thi dirng xem, 8 méi tim phwomg phép
khdc,

—— ——
Vi du 18 : Trong /7 ABCD ldy mé6t ditm P sao cho PAB = PCB.
——— a—
Chtng minh PBA = PDA
S AN
G. T.: Trong /7 ABCD ldy mot ditm P saocho 1 = 2

N\ PAN
K.L.: 3 =14

Suy xét: Vi du ndy oiing gidng nhw
haj vi du trwée, dung phwong phép thwdng
khéng gidi dwee, wnhin trong hinh vE, ia

N N\
they 3 vd 4 &% 13 mot phin efa hai
gbe d8i ola L7 , hinh nhw chi cin ching

A _/\
minh PBC = PDC trwée, rdi ldy hai géc
B va D trir &i tirng vé cha ddng thic trén, Hinh 29

AT
Id duwee 3 = 4

AN e~
Nhung tr gid thiét 1 == 2 &% chfing minh PBC = PDC, thi ciing
ching khdc g bii ra cd, nén ta phdi nghi cdch khde. Bai ra cho ABCD
B /7 ,ta vé thém dwdng phy, 38 tao nén nhing cip géc méi bing nhau,
ta thir ding phwong phdp (7) xem sao. Néu dyng /7 APQD, ta sé dwoc
NN AN
hai cfp géc méi bding nhau la 1 = 5, 4 = 8. Ddng thd¥ita dwgc thém
N\ NN N\ A VAN
mit .7 PBCQ khdc, lgi c6 thtm 2 = 6, 3 = 7. Rdi tv 1 = 2, ta suy
A A ‘ AA
ta 5 = 6 nén cé th® chitng minh ti gide PCQD ndi tiép, va tir 7 = 8
AN AN\
ta suy dwoec 3 = 4,
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Chitng minh

L. Dyng PQ// AD, DQ// AP
2. thi t& gide APQD i /T

3, Ta cé PQ1—=/ AD
4. Nbhuag BC_{__"_ AD

5. i pPQ I 8¢
6. Té gise PBCQ b /7

7. Vi AB//DC, AP//DQ

A SAN
8 Nen1 = 5

AN AN
9. vda 2 = 6

FAYEEPAN
10.taed: 5 =6
11. Té gidc PCQD ndi tiép

N
12 7= 8
FANERATATESN
13. Nhweng 7 = 3, 8 = 4
N\ e
14, 3 == 4

Chit y : L¢i dyng dwdrng song song 33

nhau la mdt phwong pbap rit hay,
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6.

8.

10.
11.

12.

13.

14,

. Canh 88i cfa hinh 7

. Géc so le irong cia

Ly do

. Theo phép dyng dwdng thing//.

Theo dinh nghia cla 7

thi bhing
nhau,

Giéng 3

/
. ‘Hai doan thing clng L_—.-/ mét qwdng

thing thi ba thi #

Té gidc c6 mdt
!
di=wn LT

Canh d8i ctia /7 song song véi
nhau.

cdp canh

Gée cé cgnh twong img// cing
chidu,

2 dwdrog
// thi bdng nhau,

Suy tir gia thiét va 8, 9.

D va P nhin doan QC dwéi 1 gbe
AN

khéng @di ( 5 = 6 )

Hai géc ndi ti€p clng chin mét
cung.

Gidng 1y do & 8 va 9,

Suy tir 13,

tao nén nhirng cip géc méi bing



BAI TAP 2

1, Chéng minh ring géc tgo thanh bivi hai dwdng phin gidc cla hai géc
ngodi cla mit tam gike bding mét nira géc ngodi thir ba. (Hinh 30/1).

Chi din: & ¢ xem
FATA A
1, 2 vh 3 ¢ litn quan

s

@ véi vhau  khéng ? 1,
AN v
2, G cé6 lidn quan gi véi
nhau khéng ?

2, Ba dwdng pban gidc
trong AD, BE, CF cia
A ABC gip nhau tai O, tir
0 dyng OG L BC.

o~ —
Chéng minh BOD = COG (hinh 30/2)

3. Hai dw¥ng trdn giso nhau tgi A v B; dyng dogn thdng CD L AB
di qua A vh cdt hai dudng tron tai C va D kée dai CB, DB cit hai

P
duwtng tron tgi hai &idm F va E. Ching minh AB la phin gide cla EAF.

4. Cho A ABC vi ba dudng cso AD, BE va CF. Chiéng minh ring AD,
BE, CF 1& phin gidc cla ba géc clia A DEF (hinh 31).

Chi dén : Tim trong hinh v& nhi@ing tr giic ndi tiép.

L]
(5)
Hinh 31 Hinh 32

§. Cho tfr gide ABCD, AD = BC, M via N A &idm giita ola ABva DC;
kéo dii AD, MN ot nhau tgi E; kéo ddi BC, MN cit nhay tgi F. Ching

—— —
minh AEM = BFM (Hinh 32)
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6. Tir mét 3idm A trén dwdng trén tim O dwng AD vudng géc véi dudng
kinh EF va dyng tiép tuyén BC tai A,

Chiéng minh AE va AF I phan gidc ciia cc gic g0 thanh béi AD
va BG.

$ 3. CHUNG MINH HAI BUONG THANG SONG SONG
V(U1 NHAU

Trong céc vi du néu & truwéc, ta da gip nhi®u tradng hop ching
minh hai dwrng song song véi nhau. Ta dd Gng dyng nhing dinh Iy
« hai dudrng thing cling song song hofic vudng géc v6i mft duwdrng the
ba thi song song wéi nhau » hay ¢ doan thing n¥i lién diém gita hai canh
cia mdt tam gidc song song vé&i canh thé ba», ¢ hai canh ddi cda mét
hinh binh hanh song song véi nhau » v.v.. By gi¥ ta quy nap lai mét
lin n@a. Thudng ¢6 b8n phwong phép sau day @& chéng minh hai
doan thing song song.

(1) Loi dung quan he gita cdc gée. Mu8n chirng minh hai duedng
thing song song véi nhau, ta chirng minh hai géc sole trong bing nhau,
hodc hdi géc trong cliing phia bt nhau v.v.. Nhu trong cich gidi I va
céch gidi II cta vi du 19.

(2) Lgi dung ducng thing this ba lam
trung gian, Ta ching minh hai dwdrng cing
song song hojc ciing vudng géc véi dudng
thir ba ; hay I3 hai dwdng song song véi
hai dw¥ng thing khéc song song véi nhau, hoge
vudng géc voi hai dudng thing song song v6i

Hinkh 33. nhau. Nbw cach gidi 1II cdia vi du 19,
AN N A
Vide 19:GT.:1 =2 4 3
K.L.: AB//CD.



Céch giai I,

Chirng minh

1. Kéo dai BE c&t CD tai F

AN ATEA
2, thi 1 == 3 + 4

o
2
o
=]
o]
s
I

Céch gidi II.
Chi¥ng minh

1. N6iB vabD

[T
< 2
:rg>

(-3
55
A @
3]

1.

3.

Ly do
Buwdng thing ¢6 th® kéo dii vé
han.

Géc ngodi ela tam gidc bing tdng
hai géc trong khéng k& véi né.

Gid thiét,
Suy tir 2 va 3

Suy tir 4,

Mbt cip géc so le trong bing nhau,
thi hai &wong &6 // v&inhan,

Ly do

Qua hai di&m A
ké duwoc mot
dudng thing.

Hinh 34

. Tdng 3 gbec trong clia tam gidc

bing 1809
Gié thiét.

Thay 1 trong 2 bing 3,

Hai géc trong cing phia bit nhau
thi haidwing &6 (/ véi nhau,
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Céch gidi I,

Chitng minh Ly do
1. Dyng EF /| AB 1.Theo
phép
deng
hinh
AN A
2 th =2 2. Gée so lo
trong C ¢ o
bing nhau
A\ N
3. Nhung 1 =/2\-|- 3 3. Gid thi&. Hinh 35
AT AN
4. Viy5="3 4. Liy 3 mrir 2.
5 EF//CD 5. Géc so le irong bing nbau thi 2
dwdrng song song.
6. Vy AB//CD 6. Hai dwdng cing song song véi mot
duwdng thé bathi// véi nhau,

(8) Lgi dyng hink binh hanh. Néu mudn chirng minh hai dutrng
thing cho wruwéc 1 canh 48i clia hinh binh hanh, ta ding dinh Iy
« tir gidc c6 hai cjp canh d8i dign bing nhau tirng 46i m6t Ia hinh
binh hanh », « ti¢ gidc 15i c6 mét cip canh ddi song song v bing nhau
12 hinh binh hanh» hogc «t&¢ gidc 18 co
hai dudng chéo cét nhau tai trung didm la
hinh binh hanh» Ta nghién ctu thém +i
dy duéi day :

Vidu20:G.T.: AD, BE, CF 1A 3 dutrng
trung  tuyén  cle
DABC, FG // BEs
EG// AB

Hinh 36 K.L.: AD //GC
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Suy xét : Mudn ching minh AD // GC, phii ching mink ADCC N = . B}

dat myo dich trén, cdn phii cé AGQDC. Vi ta 81 bikt FE#DG, ata chi cdn cé

A(;# FE 1A dwgre. Va viGE-I—LBF—/'é AF, Nén AFEG W > dya vio k& qui d¢

1a 88 chitng minh dwoc hdi trén,

Chitng mink Ly do
1. Néi AG, FE 1. Theo phép dyng hinh,
: A&

2, Té gife FBEG & —> 2. T gifc c6 hai cdp cenh &8i// véi

nhau 12 2> ; suy ra tir gid thiét,
! /!

3, GE= FB = AF 3. Cenh &6i cda ~> zhi.’—f-, suy tir
gid thiét.

4. V1 AFEG It = 4, TG gide 18i c6 mdt cip canh-,_z
B

5. Nén AG -/—"'/- FE 5, Gibng 3.

/1 1 . .
6. NhungFE= -; BC = DC 6. Poan thing ndi trung 3idm 2 cynh
1
cla tam gidc thi g = canh thi ba,
2
) . /

7. Tae¢d AG= DC 7. Hai doan thing cing = mét dogn
th ba thi 4

8, Vév tf gide ADCG 2 —> 8. Giéng 4.

9. AD//GC 9. Gibng 3.

(4) Loi dung dogn théng ndi lién trung diém hai cenh cia
tam gide ¢

o trang 70, vi dy 20, ta da dung phuong phdp nay, nay khéng nén
thém vi dy riéng ~ira.
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BAlI TAP 3

1. Buirng trung hinh ciia hinh thang song song vé&i hai ddy,

Chi din s AD |/ BC, goi E, F la trung ditm ctia AB vk DG; AF v BC kéo dai
gip nbau & G. Chirng minh AF = FG.

2. Tir cic dinh cla hinh binh banh ABCD ha cic dwdng vudng géc AE, BF, CG
vi DH xuéng cic dwirng chéo, Chirng miah EF // GH.

Chi ddn : Chirng minh cic duirng chéo cha ti gide EFGH cdt nhau tai trung
&ig¢m cia mdi §uwdng.

3. Tie dinh A ciia tam gide ABC ha cic dwdng vuéng géc AD va AE xudng
AT
dwdng phin gidc cia B vd C, Chitng minh DE// BC,

4. Cho hai dwirng tron tim O v3 (0’ giao nhau 1ty A vd B, Dudng thing qua
A cit dwing tron O tai C v dwing tron O tai D ; mét duwdng thing khéc qua
B cét dwirng tron O tai E va dwirng trén O’ tai F. Chéng minh CE // DF,

Chi ddn : Bai ra cho hai dwing tron giao nhau, ddy cang chung 13 dwdng
phu rdt ¢ loi cho vige ching minh.

5. Lin lwet liy cdc canh cla t& gidc lam
dwdng kinh dyng cdc dwirng trdn, thi bén day cung
chung ca cic dwdng tron 86 s tgo thanh hai cip
doan thing song song vé&i .nhau tirmg #6i mét.
(hinh 37).

Chi ddn : N&i cic tim clia cdc &wdng tron lai
8é duwerc moét hinh binh hanh.

6. Cho hai &wdng trdn tip xde véi nhay, ta
ké m¢t duwdng thing di qua tiép didm, cdt hai dudng
tron tai hai digm. Chiéng minh rng hai bin kinh

Hinh 37 ndi cdc tam véi cdc giao didm song song véi nhau,

7. Té gide ABCD ndi ti€p trong mot duwdrng trém ; hai dwirng chéo cit nhau

tai E. Chirng minh rding ti&p tuyén cia &iwirng trdn ngogi tiép cita A ABE tai didm
E song song véi CD,

8. Trén dwdng chéo BD cua hinh binh hanh ABCD liy mét 8R%m P, Qua P
dyng EPG vuéng géc véi AB va CD cit AB tai E va CD tai G, dwng HPF vuong’
gbe véi AD vk BC, cdt AD tei H vi BC tai F, Chitng minh EF // HG.

Chi dén : Theo cich Jam cia bai 4 trong bai tap 2 chirng minh hai gée bing
nhau truée,
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§ 4. CHONG MINH HAI PUONG THANG VUONE
GOC VO'I NHAU

Mu8n ching minh hai durng thing vubng géc v&i nhau, ngudi
ta thudrng ding b8n phuong phép dwéi ddy :

(1) Loi dung hai géc k¢ bing nhau. Néu hai dudrng thing giao
nhau tao thinh hai géc k& biing nhau, thi hai dudng 46 wvubng gbéc
véi nhau.

Vi due 21: Né&u trung tuyén thubc mdt canh trong mét tam
gidc biing mét nira canh d6, thi tam gide d6 1 tam gidc vubng.

G.T.: Trong A ABC, DA = DB = DC
T
K. L. ¢ ACB = 900

—
Suy xét: Néu ACB = 900, thi AC 1 BC. Ta kéo dai
P e et
BC dén E, néu ta ching minh dwge ACB = ACE thi
bai ndy cé thd gidi dwee.

—_—~— AN AN FAYPAN ¢
Vi TACB =1 4 2, md ACE thi bing A + B, g ¢
AN AN A
xem k§, ban s€ th€y 1 = B, 2 == A, Bai nay rit 43 Hinh 38

chémg minh, bgn thir viét phan chtng minh ra xem.

(2) Lot dung cdc géc vudng cho truéc hodc cdc géc phu nhay.
Ta c6 th® chérng minh ring géc tao béi hai dudng thing bing mét gée
vudng cho truée, hodc 1a géc thir ba chia mdt tam gide d4 c6 hai géc
phy nhau, 48 chéng minh ring hai dudrng thing dé vubng géc
véi nhau.

Vi dve 22: G. T.: Trén canh CD cta binh vuéng ABCD
ldy mdt didm E, kéo dai BC dén F sag
cho CF =CE.

K.L.: =BE 1L DF
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Suy xét : Mudn ching minh BE | DF ta phai ¢é

e~ —— A D
DGE = 90 Chi cin DGE = BCE hofe W
TANRAS
1 4+ 3 = 909 thi ta & chéng minh &wee E
DGE = 900. Qua hinh vé ta thfy 3 = 4 nén

\ /\ } 3 [ I3
chi cdn ¢6 1 = 2 nita 1A chimg minh dwge
&inh 1§ nay. Hinh 39

GiA thiét 83 cho CE == CF, ngodi ra cdc - cguh cla- hinh vubng lei bing
nhau, ban thd l¢i dung trudng hop béng nhau cia tam gide &2 ching

7\ N\
minh 1 = 2 xem c¢6 dwge khong.

(8) Dang dogn thing thit ba lam trung gian. Mubn chirng minh hai
duwdng thing vubng géc véi nhau, ta cé thE chérng minh mt trong hai
dudrng thing song song véi mét dudrng cho trwée ndo d6 cdn durdng kia
thi vudng géc véi dudng cho truée 46, hode chéng minh hai dudrng
ndy song song vé&i hai dwirng thing vudng géc cho triréc.

Vi de. 23 : G.T. : L4y bai canh AB, AC clia A ABC lam canh dyng
céc hinh vubng ABDE, ACFG ra phia ngodi ctia tam gide; H, K, L Ia~
trung dikm cta EB, BC va CG.

K.L.: HK L KL.

Suy xét : Dung hai phwong phép
Atrieée khdng chéng minh dweec HK 1 KL,
nén tim trong hinh v& nhirng &wdng
thing c¢6 litn quan &% hai dogn
thing ndy. Vi H, K, L &8u i trung
didm cla cic &ogn thing, nén n&u ta
ndi E véi C, B véi G, tht BK, KL
8¢ I3 dogn thing ndéi lién wung didm
hai cgnh céa mét tam gidc, va HK//
/{EC, KL{f{/ BG. Cho nén chi cin

Hinh 40 chéng minh dwee EC L BG thi gidi

quy&t dwoc bii ndy. Quan et kY,

ta th#y EC, BG 12 canh twong rng cda hai tam gide AEC vd ABG, Ta ¢6 thd ching
minh d dang, hai tam gidc ndy bing nhau. Nhung qua hai tam gidc bing nhau
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niy ta ciing chirat ra dwge EC = BG, cidp dai lwong ndy hinh nhw ching
gilp ich dwoc gi cho viée chitng minh cd. Phin tich mdt lin nira, ta thdy

PAYEVAN
tir 2 tam gidc bdng nhau {rén con rét ra dwoc 1 = 2. Biy gid mudn chivtng
minh EC 1 BG, thi ciing ching khic g phwong phép diung &% chéng minh vi

du 22 ca.

Chirng minh

1. Néi EC, BG

2. Vi AE = AB, AC = AG

—— — A
3. EAC == 900 4+ BAC == BAG

4 Ta ¢6 AAEC = AABG
AN e

5.1 = 2
A AN

6. 3 = 4
AN N\

7. 6 = 5 = 900

8. Ta rit ra EC .L BG

had

Nhueng HK // EC, KL // BG

10, Nén HK L KL

8.

9.

10.

Ly do

. Theo phép dyng hinh.

. Céc canh cfia hinh vudng thi bing

nhau,
. Mét géc ctia hinh vuodng bing
900,
. C.g.C.

Géc twong wng cia 2 tam gide

bing nhau thi bing nhau.

Géc @8i dink bing nhau.

2 tam gidc ¢6 2 géc biing nhau
tirng d6i mét thi géc thé ba cda
chiing cfing béing nhsu,

Hai dudng giso nhau tgo thanh
géc vuéng thi L véi nhau.

Pogn thing unéi trung didm 2 cgnh
clia tam gidc thi// véi canh the
3.

Hai dudng// vé6i 2 dwdng vuéng
géc véi nhau thl ciing L véi
nhaun.

(4) Lgidyng tam gidc cdn: MuSn chérng minh hai dedng thing
vudng gbc v&i nhau, ta c6 the chirng minh mbt trong hai duedrng 1A canh
ddy, cdn dudng kia 13 trung tuyén hofic phan gidc, hodc 14 dw¥ng cao

trén canh &6 clia tam gidc can,
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Vi du 24 : Cho mét tir gidc ndi tiép, ta kéo dai tirng cip canh ddi,
chiing s& cét nhau & ngodi dudng trdn va tzo thanh hai gée. Chirng minh
ring hai dudng phén gidc cha hai géc d6 vudng géc v6i nhau.

G. T.: T¢ gidc ABCD ndi tiép.
AD, BC kéo dai ¢4t nhaa tai E; AB, DC kéo dai cét nhau tai F.

N\ N\
EG 1a phéan gidc ca E ; FH 1A phin gidc cia F.
K.L.: EG L FH.

/\
Suy xét : Vi EG chia 36i E. néu ta
chérng minh dwge A EHL cin thi s&
dwge EG § FH. Mudn ¢6 EH = EL

/N AS
phii chimg minh 1 = 2. Cin o vdo

&inh 1y gbc ngodi cla tam gidc, ta cb

A TN ATEAN NN

1 =3 4 A, 2= 4 -+ 5 vd tir

N\ N\

gid thit 3 = 4, néu ching minh
N\ AN

dwge A = 5 nira thi s€ dwge 1 = 2

N\ ATAY

C va A4 C

D

>

=

Hinh 41 Nhung 5 = 1800 —

N\ N\
== 1800, nén 5 = A, Nhr viyl ta &i
tim dwee cdch gidi chia bdi ndy.

BAI TAP 4

1. BD, CE I hai dwing cao cia A ABC, F va G Ja didm gita BC va DE.
Chitng minh FG 1 DE.

A
2, Cho A ABC, A == 908, My AB, BC lim cgnh dung céc hinh vudng
ABDE, BCFG vao phia trong clia tam gidc. Ching minh GA . DC (hinh 42),
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0

Hinh 42 Hinh 43

3. L&y hai canh AB, AC cia A ABC lam canh dyng cée hinh vuéng
ABDE, ACFG ; K 1a giao &idm cta AD vk BE; ta dyng thém hinh binh hanh

AEHG, Ching minh CK 1. KH,

. e —
Chi ddn : HEA, BAC &% bii vé6i EAG, c6 thd chitng minh A EKH =

= A AKC.

4. Hai &wd'ng trén ti€p xdc véi nhau tgi didm
A. Tiép tuyén chung cfia hai &wing tron ti€p xie
véi hai dwdng tron tgi B vd C. Chiéng minh
AB 1, AC,

§.BD vi CE I3 duwdng cao cha AABC, O
1A tam cda dwdng trdn ngogi 1iép. Chéng nfinb
AO 1. DE (hinh 44).

Chi ddn : Dyng tiép tuyén AF, tai A, ching
minh t& gidc BEDC néi tiép rdi rat ra AF// DE.

6. Cho mdt 1 gidc noi tip trong mot Gwdng
trdn, ddng th¥i lai ngogi tiép mot wdng trdn khde,
Chiing minh rdng doan thing ndi céc tip didm
(cha &udng trdn ndi tiép da gidc) A8i dién thi vuéng
géc véi nhau.

Hinh 44

Chi ddn : N8i thm véi céc ti€p &i2m, chirng minh hai géc d8i & tam bit
nbau, rdi ¢ng dung dinb I} « géc néi tiép bing mot nira géc & tam cung chin

mét cung» ching minh hai géc nhon phy nhau,
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$ 5. CH'NG MINH TONG (HOXC BIEU) CUA HAI DPOAN
THANG BANG MOT BOAN THANG THU BA, HAY MOT
POAN THANG GAP BPOI (HOXC BANG MOT NUA)
MOT DPOAN THANG KHAC

Trwde tién ta hdy néi cich chng minh tbng chia hai doan thing
bing m§t doan thing th ba. C6 bn phwong phép duwéi ddy :

(1) Dung mjt doan thing bing tong cia hai dogn thing cho
trude.

Ta dung tdng clia hai doan thdng cho truéc r8i chirng minh ring
tbng niy bing doan thlng thé ba cha bai ra.

(2) Diung mpt doan thdng bing higu cia hai doan thdng cho
trudc.

Ta dyng hiéu clia doan thir ba v&i mot trong hai doan cho truée, rdi
chitng minh ring hiéu ndy bing doan con lai.

Vi dy 25 : Cho mdt tam gidc déu ndi tifp trong mdt dudng tron.
Chérng minh rling khodng céch tir mft ditm trén dudng trdn dén
dinh xa nhdt, bing tbng cdc khodng cdch tir ditm d6- ¢én hai dinh
¢dn lai.

G.T.: ABC d&u.
P 12 m6t didm trén BC
K.L. : PA = PB + PC.

Suy xét ] : Néu kéo dai BP &&n D, sao
cho PD = PC, thi BD == BP -+ PC, ta chi
cin ching minh PA == BD 14 dwge. Ta biét
ring PA vd BD 14 hai. canh twong Ving
cha hai tam gidc PAC vd BDC, trong hai
fam gidc ndy, ta &5 Dbidt BC = AC, mudn
cho 2 tam gidc &6 biang nhau, ta phii tim
thém nhimg d&ai lwong bing/;\nhau khae,

N S ———
Vi CPD 4+ CPB == 1809, ma A + CPB =
Hinh 45 = 1800, (géc d8i cha- nt gide ndi tiép), ném
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/\ T .
A == CPD = 600, vi viy A CPD ciing li tam gidc d8n, Ta cé thém hai cip dai

— — e ,
legng méi bing nhau la CP = CD, ACP = 60¢ 4 BCGP = BCD. Do 86¢b thd
chitng minh dwoe A PAC = A BDC.

Suy xét 2 : Trén AP, ldy mét doan 4
AD = PC, chi cin chiétng minh PP = PB, QA
r3i dem hai dng thic ndy ofng lai, ta s
chiéng minh dwoe bai ra. Xem qua céc

ky hidu trong hinh v&, ta thdy cé thd 3‘(:
F

chéng minh :

AABD = ACBP, ta rit ra dwoe
——— —
BD == BP mjt kbhéc ta ¢c6 BPD == BCA = Hinh 46
== 60% nén ABPD 13 tam gidc d8u, vi
ta ¢6 DP = PB,

Céc ban thér dwa vio k&t qud cla suy xét } vk 2 @& ty ching
minh ldy,

(8) Chia dogn thing thik ba thanh hai phin. Chirng minh mgt phin
cla doan thing thé ba bing doan thing thi nbit, phin cdn lai bing doan
thir hai.

(4) Ung dung nhieng dink 1§ ddc bigt : Dung dinh l§ vé dudng
trung binh clia tam gidc hay cla hinh thang, ciing c6 thd chirng minh
m{t doan thing biing tbng hay hiéu ctia hai doan thdng khéc.

Vi du 26 : G.T.: Cho A ABC, AE = BF
AC //EG//FH.
K.L.: EG 4+ FH = AC
Suy xét 1 : Vi EG /{ AC, néu dng thém ED // BC, thi 88 &woc mét vi chia
AC thanh bai phin, wong @6 DC bing EG, chi cin chitng minh thém AD = FH

nia Ja dwye. Nhung AD vid FH 1a hai cgnh twong tng cha.hai tam gidc bing
nhau, ta cé th¥ ching minh didu ndy mjt cdch d& ding, wén AD = FH.
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Suy xét 2 : EG va FH I hai 8dy cda hinh thang EFHG, néu ta ldy trung fidm
ctia EF 14 D néi véi trung &idm cha GH 1k K, thi ta ¢4 EG -+ FH = 2DK, san

AEEFB

Hinh 47 Hinh 48

d6 ta chitng minh thém 2DK == AU nira la dwoc. Vi DK 1a dogn théng néi lién
trung idm hai canh AB, BC cia A ABC, nén 2DK = AC,

Ban doc thir dya vio k&t qui clia suy xét& trén ma ty chiéng
minh 1gy.

Phuong phdp ching minh hiéu cia hai doan thing cho truwée biing
doan thing th& ba ciing gifng nher trén, vi g—~b=¢ thi c+b=a.

Phwong phip ching minh tbng hay higu cta ba doan thing tr& I2n
bing mét doan thing khéc ciing chlng khdc phuong phdp trén mdy, ban
c6 the tim thdy phuwong phép ndy & vi du 9. Nhung ¢6 khi cin Gng dung
dén dinh Iy djc biét < hai ti€p tuyén clia mdt dwdrng trdn ciing xuft phdt
tirmt di®m thi biing nhau » nhu vi dy dwéi day :

Vi du 27 : Pudng kinh cla dudng
tron néi ti€p trong tam gidc vudéng, bing

4 tbng hai canh géc vubng trir di canh huy¥n.

G. T.: Trong AABC, /C\ = 900
dudng trdn tim O §idp xdc
v6i BC, CA, AB tai D,
E, F c¢é bin kinh 12 R,

Hink 49 K.L.: 2R =BC + CA — AB,
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Sup xér; ViBD = BF, AE == AF, nén BC + AC— AB=CD + CE, ma
2 R thi bing OD 4 OE, nén chi cin cbéng minh dwgec CD + CE= OD 4 OE
Ja gidi quy€t dwegc bai niy. Ta nhin thiy tk gidc ODCE 1& hinh vuéng..CD vi OE,
CE vi OD 13 hai cip canh 33i dién, nén CD = OFE, CE = OD.

Dya vdo k&t qui cubi cling, ta ¢6 thé chéng minh dwgc ding théc

trong két luan.

Bay gitr ta nét sang phwong phdp chéng minh mét doan thing nlo
d6 c6 4o dai gdp d6i hay bing mdt nira d6 dai clia mot doan thing cho
trweéc. C6 hai phwong phép sau : -

(1) Gdp dsi dogn thing. Ta gip d6i doan thing ngin, rdi ching
minh 6 bing loan thing dai nhw trong vi dg 7.

2) Chia dogn thing. Ta chia
d6i doan thing dai, rdi ching

Vi du 28 : Néu mbt géc nhon

A
minh né6 bing doan thing ngin
ohr trong vi dy 1. Bay giv néu
B<S 78 thém mdt vi du nia :
\“'ED cha tam gidc vudng gdp d6i géc nhon
kia, thi canh huyén dai gdp d6i canh
Hinh 50 géc vudng ngén.

N\
G.T.: Trong A ABC; ¢6 C = 90°

AN
= 2B.

K.L.: AB = 2AC.

Suy xét 1 : Pem AC kéo ddi gip d6i dwoe AD. Tu tim tdch chirng miah

AB = AD. Mudn ¢é AB == AD, ta phii-ching minh

ABD =D, Tir gid thiét A ==2.3 va A ABC= A DBC
(didn nay ta c6 thd chicag minh dwee d8 dang) ta suy

14
ra dwee : z2
VAN AS AP AN AN 3 7
D=A=2.3=23+ 4 = ABD. c
Suy xét 2 : Dem AB chia d8i dwgc AD, bay gitr ta
tim chcl ebirng minh AD = AC nghia 13 phdi ching Hinh 51
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VANIEAY
minh dwge 1 = 2. V1 trung 3idm cha canh huydn trong tam gidc vubng céch d3u
AN AN NN e AT TPAN AS
ba dinh, nén1 =B 4 3 =2B = A, vivi2=Andn] = 2,

Phiin chtng minh ching t6i danh cho ban doc luyén tip.

Mudn chirng minh mdt doan thing gép 3, 4... Bin hay bing %— . —:- ..
mdt doan khdc ta cling 4p dung phwong phép nhw trén.

BAl TAP 5

1. Tong cic khodug cich tir mét didm trén canh R4y (%a tam gidc cdn dén
hai cgnh hén bing @wirng cao trén mér canh bén,

2. Tdng cic khoang cach tir mit diém trong tam gide déu dén 3 cawh bing
chidu cao cia tam gidc &6,

Chi ddn : qua 8dm &6 dyng dwdng song song véi mot cenh, rdi dya vdo
két qud bai 1 3% chirng mink,

3. Tir céc dinh cia £=7ABCD ba cic dwdng vuéng géc AE, BF, CG, DH
xuéng mit dudng thing & ngodi £—>. Chirng minh AE 4 CG = BF 4+ DH.

4, Cho mt duirng thing bit ki &i qua trong tim clha mdt tam gidc, Chéng
minh ring 1dng cic khodng cich tix hai 3inh & cing mét phia ciia dwdng thing dén
duwing thing &6, blng khodng céch ciia dinh con lai dén &wdng thing (hinh 52).

Chi ddn: Tir D va trung 3idm cia AO A Fhg
cic dwirng vadng gbc xudng duwdng thing cho

trede.

8. Mjt tt gide ngosi ti€p dudng tron. Chikng minh 1dng
25 dai cha hai cgnh d8i ndy bing tdng cic 34 dAi cda
Hinh 52 hai canh a3i kia.

A\
6. Cho tam gidc ABC vuéng, A == 900, Ax | BC, dwing trép ndi tiép tam O,
ti€p xic véi ba canh cla tam gidc tai D, E, F ¢6 bén kinh 14 R ; duwdng twdn ndi
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tip tm P ciéa tam gide ACx ti€p xic véi ba cenh cia tam gide 36 tai G, H,
K vi cb bén kinh I3 r; dwdng tron ndi tiép tim Q cia tam gide ABx tiép xde
véi ba cgnh ctia tam gidc 36 tgi L, M,
N va cb bdn kinh 13 r'. Chérng minh
R 41+ = Ax. (hinh 53)

Chi ddn: Dya theo phwong phép
cha vi du 27,

2\ N\
7. Cho A ABC, B = 2C,AD . BC,
vi E R trung &idm cda BC, Ching
minh AB = 2DE; Hink 53

8. Cho A ABC, D 1A trung didm cia AB, trén AC Iy mft &idm E sao cho

1
AE = 2CE, CD vi BE cit nhau t9i 0. Ching minh OE = «= BE,
4

Chi ddn : Liy trung 8i3m ctia BE Ia F, rdi theo phwong phip & vi dy 15 @3
ching minh FO = OF.

§ 6. CHUNG MINH TONG (HOAC HIEU) CUA HAI GOC BANG
MQT GOC THU BA, HAY GOC NAY GAP POI (HOXC BANG
MQT NUA) GOC KIA

C6 hai phuong phép chii yéu diing 4 chttng minh tdng hoic hiéu
cla hai géc cho truwéc bing mdt géc thér ba nio 6.

(1) Dung géc bing tdng hodc higu cda hai géc : chia mdt géc
thinh hai géc nhé hon. MuSn chitng minh tdng (hay higu) cia hai géc
bing mét géc thé ba, ta dyng mdt géc bing tbng (hay hiéu) cia hai
g6c trwréc, r8i chimg minh géc nay bing géc thér ba, ciing c6 thE chia
géc thir ba thach hai géc, r8i chimg minh mdt géc bling géc thé nhét,
g6c con lgi bling géc tht hai, nhe phwong phép chéng minh doan
thing bing tdng hay hiéu clia hai dogn khéc. Vi dy khi chéng minh
dinh If < géc ngoai cla mdt tam gidc bing tbng hai géc trong khéng
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———
k& v6i n6, ta dyng AE//BD (xem hivh 54 a) tao nén EAC =
N AN

AN —
= A + 1 = A + B, rdi chitng minh géc nay bing ACD ;

N A\

hogc 1a ta dung CE//AB (hinh 54b) chia géc ACD thanh 1 va 2,
/N FANPAN N\
r5i chirng minh 1 = A, 2 = B.

Mudn chéng minh géc ndy . _____
gdp d6i (hoic bing mét nira) géc /\ /\
kia, ta co the gﬁp d6i géc nhd Ién, /
hojc chia d6i géc 16n, rdi ching 8

minh ring k&t qud bing géc cho
trude nhu trong vi dy 11, Hinh 54

a

(2) Diang géc thi tw lam trung gian. C6 khi ta phidi mwgn géc

thé tw hodc thi nim lam trung gian d& chiéng minh, dm cho cdc géc
phai chéng minh c¢6 lién quan véi nhau, rbi

diing phuong phdp dai s8, nhur chuyén vé, thay

thé, b6 ddu ngodc v.v.. bi€n dbi d& rit ra

k&t ludn.
4
Vi du 29: G.T. : Cho A ABD
DY AB = AD.
8 ¢ Cla mét didm tdy § tren
AD kéo dai.
\ 1 N A
K.L. : l1=_(B— C)
Hinh 55 i 2

AN NN AN A A
Suy xét : Quan sit hinh vé, tathdy 1 4 2 = B va 1 4+ C = 3. vi
2\ N
2 = 3 cho nén ba géc 1, B, C, cb lién hé véi nhaun, va ta suy dwee hai
cich gidi ssu:
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AN A
CM: 1=3~~2¢
A

= 2 - C

AP AN PAN
=B—~1 —C

Ly do

PANTANEAS
(Vi Bz==1+4 2, ta chuyln vé)

(Gée ddy cia tam gidc cin bdng nhau 3
thay vio trén).

(Géc ngoai cia tam gike bing tdng,
hai géc troug khomg k¥ véi né ;

AN AN
thay 3=1+ C.

(bd dn ngoic)
{chuy?n v&, rit gon)

(bai dpi lweng bing nhau, thi mdt
nira ciia chung ciing bing nhau).

(Géc ngodi ciia tam gike biing tdng
2 gde trong khéng k¥ véi né;
chuydn v€)

(gbc &8y cia tsm gidc cin bing
N\ A
nhau; thay 3 bing 2)

A A A
MM 2 = B — 1 thay vio trén)

Cén: céc bwéo eau chitng minh gibng trong céch gidi L

Chi y: Sau mét th¥i gian hoc tip, ban 88 cb dwge mdt ef kifn thée co
bin v¥ mén hink hoc, khi chéng minh, bgn c6 thd thy tredng hep mi linh d6ng,
khéng nhé&t thiét phdi trinh bhy theo hinh théc cla cle vi dy trwde, 83 tidn cho
vide tinh ton (chuyn v&, thay th&..), néa vi dy txén &ay khéng vi€t nhw céc.

vi dy trwére,
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Vidy 30: G.T.: Hai A ABC va A ADE

A
KL.: F==

c6 géc & A Ia géc ddi dinh ; phén gidc cla
NN
Cva E cit nhau tai F.

1 A
-—2—(B+D)

A N\ s AN
Suy xét : F vi D khéng lién quan tryc tiép véi nban, nheng F + 2 va

N\

\

N\
2

82

”~\ .
va 3 &i va chéng minh dwee bai kay.

~ ~ A A _ .

D 4+ 3 &%u bing 1. Gita B vi F ciing ¢6 quan hé twong ty nhe gita
A FAYAS O STA )

F va D.Vi 2, 3 &u bing mét nra C vd E, nénsaudd tacéd thd khi

Ly do

. Theo dinh 1y v& géc ngodi cla

tam gide

Suy 1 1,

Thay gid thiét vae.

Gidng cick ching wminh tir
1-3.

Cong 3 véi 4 v wéc luwge 86
hang 83ng dgng.

Suy tir 5.



BAI TAP 6

1. Tir wot 3i¥m A ngohi dudng trdn thm O dyng hei tifp tuyén AB v& AGC
1i€p xic véi dwdng won tpi B vd C. Ké dwdng kinh BD. Chimg minh

T~
/A\ = 2 CBD.

2. Chimng minh ring géc tgo thanh gifra dwing cao vh trung tuyén trén cynh
huyén ofia mdt tam giéc vudng, blng hidu cia hai géc nhon.

8. Ching minh ring géc tgo thinh béi dwdng cac trén cguh ddy va
phdn gidc cda géc & 3inh trong mft tam gibc, bing mot nira hidu cia hai ge
o day.

4, Cho A ABC ndi tiép trong duwing trdn tdm O, AC > AB, D L trung

o~ - 1A \
didm cdia BC. Chirng minh ADO = -E-(B — Q)

Chi ddn : D3di chidu véi bhi trwée, xem b 3i¥m ndo gidng nhau khéng.

5. Cho tir gikc ABCD, kéo dli AB, DC cit nhau tai E, kéo dai AD, BGC
A A
cit nbau tgi F ; phin gidc cia E vd F cit nhau tai O. Chéng minh ;

—~ 1 A AN
EOF = 5 A 4+ Q).

§ 7. CHONG MINH HAI POAN THANG (HAY €0C)
KHONG BANG NHAU

Mudn chéing minh hai doga thing ho¥ic hai géc khong biing nhau,
ta c6 tht dga vdo nhi¥u tien d& va dinh I§; quy nap lai ta dugc bon
phuong phép dvéi day :

(1) Lyi dyng mbi litn h¢ gitta ba cenh cia tam gidc hodc dinh 19
V€ gbc ngodi ciia tam gidc.
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Mu8n chéng minh hai doan thing khong bling nhau, md trong gid
thi€t cla bai ra lai khong cho cdc géc khong bing nhau, ta thudng
dp dyng dinh 1§ ¢ Tdng hai cgnh clia mt tam gide 16m hon canh
thé ba». ..

Nbhw mudn chéng minh « tdng 84 dai clia bén canh ciia mdt té gide bht k¥
Iém hon tdng &) ddi cta hai dwdrng chéo* ta cé thd dya vdo dinh Iy trén 43
chirng minh bii ndy, vi bii ra khéng néi d8&n céc géc khong bing nhau. Dya vio
&inh Iy, ta cé ¢

AB + BC > AC
BC 4+ CD > BD
ry Z CD 4 DA > AC
DA 4 AB > BD

ta cing chc v6 bén trdi véi bén tréi, bén phdi véi bén
8 c phii dwoo:

2 (AB 4 BC + CD +4 DA) > 2 (AC 4 BD) chia ci 2
Hinh 57 v€ cho 2 ta 8& ching minh dwee bdira.

Néu bai tdp khéng cho triéc cic doan thing khépg bling nhau, ma
phi chitng minh hai géc khéng blng nhau thi ta thudmg dp dung dinh
l¢ ¢« gbéc ngodi cita mdt tam gidc 16n hon mbi géc trong khéng ki
véi né 2,

Nhw trong bai «cho tam; gike ABC, AD la phin

PN T~
gide clia A, Ching minh ADB > BAD». Khéng cho
biét dopn thing ndo 16n hon dopn thing nido, dys vio
T ———
dinh W tén ; ta c6 ADB > CAD, 13i thay
8 D C — -
CAD = BAD vio bit &ing thirc trdn s ching minh
Hink 58 dwere bai trén,

(2) Loi dyng s lien hé gia canh va gioc ddi dien trong tam gidc.
Trong mft tam gidc, ndu cho biét hai géc khong bing nhan, thi ta c6 the
chirng minh bai cgnh khdng bling nhau, v2 ngugc lai nhv 4@ dp dyng
trong vi dy 10,
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bai géc tao béi hai cip canh kia,

(8) Lyi dyug sw lien hé gitea hai tam gidc c6 hai cenh twong feng
bing nhau. Trong hai tam gide, nfu di c6 hai canh twong Gng bing
nhau, thi ta c6 tht so sdnh hai canh th& ba khi biét twong quan giita

Vi dy 31: G.T.: Trén trung tuyén CD cla
A ABC Iy mft di®m E bt ¢
AN

k¥, ndi BE va AE, B> A

PN N\
RL:2>1

7 3/4 \

A A A o 8
Suy xét : Mudn ching minh 2 >> 1, phdi ¢é AE > BE.
Ta biét AE, BE 4 hai canh ¢da baj iam gidc AED vi BED Hinh 359

4@ c¢b hai canh twong Yrng bing nhan tirng 86i m{t, nén

NN AN
mudn chéng minh AE > BE, ta pbii ching minh 3 > 4 trwée. Nhung 3 va 4 laild
hai géc cfia hai tam gide ACD vi BCD 33 ¢6 hai canh tirong trng bing nhau tirng 36i

. FANEAY AN N\
mét, nén mudn cé 3 > 4, thi phdi ¢6 AC > BC, Tir gid thi€t B > A, ta ¢é thd
suy ra AC > BC

1.

4.

5.

70

Chitng minh

AN AN
ViB>A

. Cho nén AC > BC

AD = DB, CD =CD

AT
Viy3 > 4

Vi AD =DB, ED = ED
Nén AE > BE.

AN
Viy22>>1

7.

Ly do

Gii thiét cia baira

Trong A ABC, @6i dién véi goc 16m
hon & canh 1én hon,

Theo gid thiét; khong ddi.

Vi AACD va A BCD cé hai cach
twong ng bing nhau tirng dé6i mét,
cgnh thir ba ndo Iénm hon thi goc
&6i dién véi canh @6 ciing 16n hon,

Gidng 3.

Vi A AED va A BED, c6 hai anh
twong dng bing nhau tirng 361 mot,
cgnh thir ba nio &8i dién véi
géc 16m hon thi 1én hen.

Trong A ABE, 28i dién vé6i cgnh
16m 1a géc 16n hon,
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(4) Loi dung hink chifu cia hai dudng zitn. Ta c6 tht ding dinh
I§ «trong hai dwdng xién, dudrng ndo c6 hinh chi®u I6n hon thi 16n hon»
ho#c dinh 1§ ddo clia n6 d& chirng minh hai doan thing khong bling nhau.

Vi dy 82 : Trong mdt tam gife, trung tuy&n thude canh 167 thi ngén
hon trung tuyén thudc canh bé.

G.T. : Cho A ABC, AB > AC,
BE va CF I cde trung tuyén

K.L.: BE > CF

Suy xét : Néu kéo dai CB mdt doan BG = EF
thi ¢ gidc FGBEW /"7 (v1. FE // GC va EF =
== GB), ta ¢6 GF = BE, bdy gid> chl cin chémg
minh thém GF > CF, Vi GF va CF lia bai duwdng
xién ha tir F xuéng GC nén ta dyng thém FH 1 GC.
Mudn ¢é6 GF > CF, ta chimg minh GH > CH. Ta
Hinh 60 dyng FD // AC ¢6 GB == FE = DC, biy gi» nén ta
ching minh dwee BH > DH thi GH > CH,

1 1
Vi BF == ==~ AB, DF == —— AC, mid AB>> AC nén ta ¢5 BF > DF, vdi BH> DH
2 2

cé thd chirng minh &wgres Bgn doc thir dya vio két qud phén tich & tén 42 chéng
minh bai nay.

Khi dung b8n phuong phdp trén d& chirng minh hai géc hay hai
doan thing khéng bing nhau, ta thuirng phdi doi chd doan thing hay
géc dén modt vi trf méi, 88 cdc y&u 8 trong gid thiét va két lugn trd
nén ¢6 litn hé véi nhau. Ta thudrng ding ba phuoog phdp sau diy 48
dori vi tef cla cic doan thing hay géc d&n m6t vi tri méi ¢

(1) Phép tink tién. Tinh ti€n m6t doan thing nghia I1a d¥i doan
thdng d&n mét vi tri m&i vA song song, v6i doan thing cii, am cho doan
thing ndy vi mét doan thing khic tr& nén c6 lién b¢ véi nhau, nhwe
trong vi dy 32, ta d¢i BE dén GF.

(2) Phép A& xteng qua mot duing thdng. Ta c8 dinh mét duirng
thdng, rdi gip hinh vé theo duirng thing d6. Lam nhw véy ciing c6 the dvi
doan thing hay géc dén mot vi tri méi,
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Vi dy 83 : Mot tam gidc ¢6 hai canh kh6ng bing nhau, thi dudng
phin gide chia géc xen giita hai canh d6 cling chia canh d8i dién véi géc
d6 ra hai phin khéng bing nhau, phliin doan thing ndi lién v6éi canh
l6n dai hon phin doan th¥ng ndi lién véi canh bé.

G.T. : Cho AABC, BC > AB.
~
BD la phén gidc cia B cht AC wi D.
K.T.: CD > DA.

Supy xét : CD vi DA 1a hai canh clia bai tam gidéc BCD vi BAD, nhwng hai
tam gide ndy khéng ¢6 hai cgnh twong *ng bing nhan

& tirng d6i mét, nén khéng the.dimg dinh I¥ v3 hai tam gidce

¢6 hai eanh twong vYng bing nhau &% chéng minh

CD > DA. Néu ta kéo dai canh nglin BA dén E, sao cho

P BE = BC, thi 8& dwgc A BCD = A' BED, va rit ra &woc

¢ o 3 CD = DE. Nhir v§y I ta @i gip hinh vé theo dwdng BD,
“g  .divi dosn CD 6n vi tri DE. Vi DE, DA I3 hai canh ctia

Hinh 61 AADE, nén muén chémg minh  DE > DA phii ¢é

AN A VATETAY FANERAY

3 > E. Theo phép divi cia ta thi E == C, nén ta chl cin chitng minh 3 > C
FAS A

1a dwere. Nhin vie hinh vEta thiy 3 la géc ngoai A ABC, nén 3 phidi Ién hen

/N

C. Phiin chiéng miuh chéing téi danh cho ban dec luyén tip,

(8) Phép guay. Ta c8 dinh mot dikm, cho hinh vé
quay quanh ditm d6 d&n mét vi tri méi, lam cho céc
dosn th#ng trd nén c6 lién ha.

Vi du 34: GT.: Cho AABC, AB=AC. D Ia
m{t ditm ty ¥ trong AABC,
——— —~——
ADB > ADC
K.L.: DC > DB, Hinh 62

Suy xét : Mubn chiéng minh DC > DB, déng 1 ra ta c6 tht chiéng minh
e
DBC > DCB, nhwng bfit ding thée nhy khong sao ching minh &wrge, vk gid thist
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L ——— ——
ADB > ADC 1a ciing khéng l¢i dyng dwore, Ta phdi di vj tri cdia mat by phén hinh

AR
vé, dung 1 = 2, liy AE == AD, sé dwoc AACE = AABD. Nhir viy Ia ta di
cho AABD quay quanh &i2m A c8 dinh én vj tri méi tring véi AACE, &8 dei BD

P S .
dén vi trf EC. Tir AEC > ADC, ta c6 thd ching minh DC>EC mdt cich
d& dang.

AN
1. Dyng 1 = 2, liy AE == AD ndi

2. ta ¢6 AABD = A ACE

3!

4,

tdy §. Ching minh AB — AC > DB — DC,
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Chieng minh

DE, EC

—— e —
ADB = AEC’

——— ——
ta ¢6: AEC > ADC
——— ———
nhung ADE = AED
"
Nén ’C/EB > CDE
Viy DC > CE
CE = DB

Viy DC > DB

1.

2.

3.

8.

Ly do

Theo phép dyung hinh co bin,

Suy tir gid thi& vi 1; c.g.c.
Gée nromg Yrng cha hai tam gidc
bing nhau.

Thay 3 vdo bit d8ng thic cia gid
thiét,

Géc &by cla tam gike can thi bing
nhau,

. L8y cdc v& nromg trng cla 4 va 5

trir nhau,

Trong tam gidc; 85i dién véi géo
16n hon K canh 16n hon.

Canh trong ¥ng cfia 2 tam gife
bing nhau,

9. Thay 8 va 7.

BAI TAP 7

1. Trong hinh thang ABCD, BC 14 ddy lén vd AB > DC. Ching minh
P SEA ,
C>B.

N\
2, Cho AABC, AB > AC, trén 8wdng phan gide cla A l&y mét didm D



3. Chimg minh ring dogn thing ndi lidn cic trung &idm mét <ip canh &8i
ndy eda mt W& gide, ngin hon mdt nka dng cda hai canh 34i kia.

Chi ddn : Theo céch vé &wing phy cida bhai (5) trong b 1ip 2.

4. Néu mét tam gidc c6 hai eanh khong bing nhau, thl géc tgo thanh giwa
trung tuyfn cia cgnh thiv ba véi cynh 16n, nhd hom géc teo thanh giira
trung tuyén &6 vdi cqnk bé,

Chi din: Goi DIa trung &dm cla BC, trong A ABC, ta c§ dinh D (lam
tim) dem AABD quay, 1800,

S. Liy mdt 3dm P rong A ABC, sa0 cho CP = CB. Chiéng minh
AB > AP.

———
Chi ddn ; dyng phiu gide cda BCP, r3i dimg phép 38i xémg qua dwdng
thing &3 d¥i hinh ve.

6. Ching minh ring dwdbng cao trdn canh
16n clia mét tam gidc bt k¥ ngin hon dudrng cao
wén canh nhdé (Hink 63}

F Ch din: Kéo dai BD @én F, sao cho
DF == BD, kéo dai CE d&n G sao cho
EG = CE

7. Kéo ddi canh BC cia AABC &én E
sao cho CE = AB ; kéo ddi CB 3én D, sao cho
Hink 63 BD = AC; AB > AC, Chiémg minh AD > AE,

§ 8. CHUNG MINH CAC PIEM CUNG NAM TREN MOT
PUONG THANG (THANG HANG)

£ p
Ngudi ta thudrng ding ba pheong phép \/
sau d% chéng minh cdc didm thing haag: y Y
: <
(1) Loi dung géc b : Nhw trén hinh 64,
mudn ching minh ba di¥m A, B, C thing x Y
hang, ta ndi AB, BC, rbi ta lgi dyng nhing Hink 64

e~ ——
dutrng BD, BF di qua B @& chéng minh ABD + DBC = 1809, hoic

o — T N
ABF + FBD + DBC = 180° Bgn s& thily trng dyng cda phuong phép
ndy trong cdch gidi I clia vi dy 35 v trong vi dy 36.
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(2) Lgi dung duwing song song. Vin My vi dy & hinh trén, ta c6 the
chémg minh AB//zy va BC// zy, r8i dya vdo tien d& v& dudng thing
song song ma chipg minh AC // zy va A, B, C phii thing hang. Ta s&
thdy émg dung cla phuong ohdp nay trong céch gidi Il cda vi dy 35.

Vi du 35 :

G.T. : Cho A ABC, kéo di trung tuyén
BD dén F sao cho DF = BD va
trung tuyén CE d&n G sao cho
EG = CE.

K.L.: G, A, F thing hang. Hinh 65

Say xét: 1) N6i GA, AF, ta phdi chi:ng minh GA vi AF h¢p thinh mét udng
A TN
thing. Muén Viy thi 1 + 3 4 2 phai biing 1800, Trong hai A GAE vi A CBE,
theo gik thiét thl 83 cb hai canh tirgng frng bing nhau tirng 86i mét, va cé hai gée
AN
@6i dinh, nén hai tam gidc ndy bing nhau. Tir 36, ta suy ra 1 = ABC. Ly luén
A~ s AN AN N
twong ty ta ¢6 2 = ACB, Vi ABC + 3 + ACB =180% nén 1 + 3 4 2.= 1800,

Suy xét : 2) Muén ching minh GA vi AF hop thinh mét wirng thing, thi
ta phii chirng minh GA // BC, AF// BC. Tir gid thiét ta bi€t AB vd GC cit nhau
tai trung 3idm, nén ti gifc GBCA I L7, vidy GA//BC. Coén AF /[ BC tiing
chirng minh twong ty.

Céc bap viét Iiy phin chirng minh,

Chi p : Hai doan GA va AF nén vé& mit doan to néf hon &3 khdi lim GA
via AF Ia mét wdng thing cho trwée,

Vi du 86 : Tir mot didm trén dudng trdn ngoai tidp cla mobt tam
gidc bt ky ha cdc duedrng vubng géc xuéng ba canh.
clia tam gidc. Chérng minh riing chén clia ba dudrng
vudng géc d6 thing hang (duwirng thing nady goi
1a dwong thing Simson)

G.T. : P 12 mot didm trén dudng trdn ngoai ti€p
cia A ABC, dyng PD L AB, PE i BC,
PF L AC

Hinh 66 K.L.: D, E, F thing hang.
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Say xét : Mubn cho ba &idm D,EF thiog bing thi ta phdi chémg minh
TN
DEP 4 PEF = 180%; t& gikc EPFC ciing ndi tiép dwoe trong dwdng trdn, ta cb
———

" S
PEF == PCF, cho nén ta chi cin chiag minh thém PCF = DBP n&a ki dwec.
Ta c6 th chéng minh cfp géc ndy bing nhau sau khi phén tich té¢ gidic ABPC

ndi tigp.

Chibng minh
1. Né&i DE, EF, BP, PC

- T
2. Vi BDP = BEP = 900

3. Nén t&x gidc BPED néi tiép

P T i
4, CEP 4 CFP = 1800
5. Tir gike EPFC néi 1ip

—— -_———
6. Vi DBP + DBP = 1800

T~ e
7. Va DBP = PCF

N

—
8. PCF = PEF

——— -——
9, Nén ta ¢6 DEP - PEF = 1800

10; DE vA EF hgp thinh mét duwdng
thing ‘

11, Vay D, E, F thing hiug

(8) Loi dung géc bdng nhau. Ban hiy xem hinh
67, mulln chirng minh ba dikm A, B, C thing hing,

Ly do

1. Qua hai didm k& Gwere mot udng
thing

2. Géc tgo nén b&i hai dwing thing L.

3.1 va E nhin BP dwéi géc 900
khong d5i.

4, Gidug 2.

5. T giac cd hai goc d6i ba nhau thi
ndi tiép.

6. Géc a5 cha té gifc 1bindi tiép b
nhau,

T
7. Hai gbe ciing bh véi ACP,

8. Géc ndi tiép ciing chin mét cung.

9. Suy tir 7, 8, 6 (thay 7, 8 vdo 6)

10. Hai géc k& bit nhay, thi canh ngoai
hai géc 36 hop thinh dwirng thing.

11. D3i cdch néi & 10.

4 ) c

ta n8i AB, BC r8i dya vio dutrng thing DE di qua

v
B cho trwéc chimg minh ABE =

—
DBC. Hink 67
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Hay ta n6i AB, AC (khi chva chimg minh AB, BC he¢p thinh dudng
thing, ta phdi coi AC khong di qua B), ta dya vao dudng thdng AG di

—— -
qua A cho trrée ? chirng minh GAB == GAC.

Vi dg 37 :G.T : Cho hai dudng trdn tdm O va O’ tiép xdc véi nhau
tai P, hai dcimg kinh AB vd CD cia hai dudng
trdn song song vé&i nhau.

K.L.: (a) Khi hai duwdng trdn tiép xGc ngodi, thi AD va
BC cit nhau tai P.

Suy xét : Mubn chéng minh AD vi BC cit nhan
tai P, thi ta phdi ching minh ba didm A, P, D
thing hing va ba &idm B, P, C ciing thing hang,
Vi dwrrng néi tim 0O’ i qua tifp &idm P, 1a ndi

AT
AP,DP ;.néu 3 == 4 thitacé A, P, D thing hing.
VaNEAN
Hinh 68 DR dat muc dich 86, ta tim xem 3 va 4 cé lién hé

PANRANRATIRAY
véi gbée nio niva khong, ta thiy 3 == A ; 4 == D 12 m)t clip gbc 50 le trong ciia hai
dwdrng song song hep thinh véd mft cét tuyén, nén ching bang nhau. Néi nbhwr viy
thi sai to, vi APD chwa chic &i1d dwing thing, néu ban coi A va D 1A géc so le
trong, thi mic nhién ban d3 céng nhin APD li duidng thing r3i, odn mit cdng chiéng
minh A, P, D thing hing lAm gl nia. Pdy 12 mt sai lim ta thwdyng pham khi
chirng minh ba &i®m thing hang, ban doc cin d¥e bi¢t lwu ¥,

VANV AN
Vi OPO’ IR mét duwdng thing nén 1 = 2, hai gbéc ndy lgi 12 géo & dink clia
N VAP AN
tam gifc cin, 3 va 4 I géc ddy, nén 3 = 4 c6 thd ching minh duege.

Chitng mink Ly do
1. Néi AP, DP, OO’ 1. Qua 2 &i2m ké dwec mét dwdng
théng.
2. thi 00" qua P 2. Pudng néi tam cia hai drdng trdn
tiép xde véi nhau thi di qua tiép
ddm,
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FASEEAS
7. Nén 3 = 4

8. Viy AP vi2 PD hep thinh mét
dwdng thing

9, Nghia 13 AD qua P
30. Twong tir ta ¢6 BC qua P

11. Viy AD, BC cit nhau tai P

3. Gécsoletrong cha 2 dwdng // bep
thinh véi cit tuyén 0O,

4, TOng 3 géc trong clia mdt tam gibe
bing 1800,

5, Suy tir 3 va 4.

6, Cic ban kinh cia mét dwdng trén
bing nhau ; géc 34y cla tam gide
can bing nhau,

7. Thay 6 vdo 5 rdi'chbia &oi.

A~ N\
8. Vi 3 4+ APO* = 1800 nén 4 +
-
4 APO’ = 1800

9. V1 A, P, D thing hing,
10, Theo céch chirng minh t¥¥ 1 — 9.

11, Suy tir 9 va 10,

K. L.: (b) Néu hai dudng trén tidp xdc trong, thi AC, BD ciing cit'

nhau tai P.

T

Suy xét: Ta ndi AP, CP chirng minh APO = CPO, 1di ta ching minh hai dwdng’

AP va CP tring nhau béag lf luén :

néu hai géc bang nhau cé mét canh chung,

mign trong cia hai géc & cling mft phia ciia cgnh chung &6, thi hai canh kia phii
chdng khit lén nhau. Nén AP va CP hop thank meét dwdng thing, va AC kéo
ddi phii qus P. Ben thir dra vio sy suy xét wrén 43 chitng minh phin (b) cla

két luin (Hinh 69),
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BAI TAP 8

A
1. Hai 8wdrng tron tdm O vi O’ giao nbau tgi A

vd B, cé dwdng kinh 12 AC vid AD, Chiérng minh ba
ditm C, B, D thing hing. Trudng hep C va D & v3 (’A\
cing mt phia céa B, vd trawedrng hop D vd C & vé hai
phia cda B thl cich chitng minh ¢é gi khéc nhau ?

2. Chirng minh riing cic trung &idm clia hai cgnh
bén vd clia hai dwdng chéo trong hinh thang cimg 8
nim trén mdt dwdng thing (thdng hing). *

3. Cho AABC, tr A ha cic dwdng vudng géc Hinh 69

N\
xudng phéin gidc trong v phin gidc ngodi cia B, Chirng minh ring chin cda hai
dudrng vudng géc vi cdc trung &idm cia cic canh AB, AG thing hing.

4. Chitng minh ring trong tim, tryc tim va tim cda Jwirng trdn ngosi tidp
véi mit tam gide thing hing (Godng thing ndy goi 13 &wdng thing O'-le).

Chi ddn : Goi O la tam dwdng trdn ngogi tiép ;
G 13 trong tam (AG — 2GD) v H Ii tryc tim tam
gide ; ndi OG, GH, Tir vi dg 7, ta biét AH = 20D,
goi K va L }a trung 3idm cia AG vd GH chz?ng minh
AODG = A LKG.

Hink 70 S. Tir mdt didm trén nira dwdng trén ta hy

dudrng vudng géc xudng dedng kinh; dyng mot

&uwdng tron khic sao cho né vira 1iép xic véi nira dwdng trdn vira tép xdc véi

#utng 46. Chimg minh ring hai tiép 3idm vi mét ddu dwing kinh cda nira
dwdng trdon cho triréc thing bing,

6. Cho ba dwirng tron tidp xic ngodi véi nhau tei ba d&idm A, B, C; ndi
AB va AGC ; AB kéo dii cit mjt dwirng tron & D, AC kéo dii ciing cit dudng
tron iy tgi E. Chiéng minh DE chinh i dwdng kinh ciia dwdng tron 3y.

Chi din : Ta chirng miuh D, F. va tam clia duwdng tron 36 thing hing, Goi
O Ia tAm clia dwrng trdn c6 hai di2m D, E, thi trwée tién ta phdi ching minh
DO, OE song song véi dwdrng ndi tam ciia hai duwirng tron kia,

7. Cho hai dwdng trén tim O va O’ & ngodi nhau, Chéng minh ring OO0’
thing hang véi hai giae &idm cha hai 1iép tuyén chung trong vd ngodi cla hai
d’lrb’ng trbn 36-

Chi dén : Hai 8uwdng phan gidc ofia hai géc 86i dinh hep-thinh mét dwdng
thing, m3i gée chi ¢6 mét dwirng phin gide,
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§ 9. CHUNG MINH CAC BUONG CUNG BI QUA
MOT BIEM
(d%ng quy tai m@t didm)

Chtrng minh cdc dudrng ciing di qua mgt didm cho trir6e, c6 nim
phuong phdp sau day :

(1) Chitng minh giao diém ciia hai duing thing nim trén duong thic
ba. Mudn chéng minh ba dudng cling di qua mét didm, d%u tién ta xéc
dinh vj tri giao ditm cla hai dutrng truéce, rdi chirng minh giao ditm 36
ndm trén dudng thi ba. Khi chéng minh cdc dudng ddng quy trong tam
gidc (dudng trung tuyén, trung tryc, phdn gidc, dudng cao) ta di dp
dyng phuong phdp ndy. Trong sich gido khoa cé ghi diy d& phin chéng
minh cic du¥ng dbng quy, & ddy khéng nhic lai nira.

(2) Dung dwong thing di qua giao diém cila hai duwdng thing cho
truce, rdi ching mink dudng nay trang voi duéng thé ba. Ban sé thdy
phrong phép ndy trong céch gidi I cta vi dy 38,

(3) Qua giao diém cia hai dwing thing cho truée dung hai dwong
thdng khdc, r5i chéng minh hai duong ndy hop think dudng théng thic
ba. Phuong phdp nay dwge 4p dung trong cdch gidi IT cla vi
dy 38.

Vi du 88 : Ba dudng trung tuyén cta tam
gidc gdp nbau tai mot ditm.

G.T.: cho A ABC. D, E,F ]A trung diém 8L
c¢ta BC, CA, AB. RN e

K.L.: AD, BE, CF g§p nhau tai m6t
ditm. Hinh 71
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Céch

3.

gidi I
Chirng minh
Goi O 1 giao di2m cla BE va CF;

ndi AO va kéo dii d&n G, sao cho
AOQ = 0G, AG cit BC i D’

. Vi AF = FB, A0 = OG.

FC /] BG'.

Twong ty ta c6: EB// CG

Nén ti gide BGCO a L7
BD' = CD".

Nghia ld D’ 1a trung &idm cda BC
Nhwng D ciing 1 trung &i3m céa BC,
Viy D° phii trimg véi D, AD’ phii
trimg véi AD, hay néi cich khic
trung tuyén AD qua O, O 1i giao
didm cla 3 duwdng trung tuyén,

Céch giai 1.

Chitng mink

1. Ggi O 1A giso &idm cia BE vi

96

CF, néi AO, DO, goi G 1A trung
&dm cha BO, H 1a trung ditm
ciia CO; néi FE, GH, FG, EH, DH.

2.

3.

5.

Ly do

Theo phép dgng hinh co bén.

Theo gid thiét va 1.

Bogn thing néi lién trung didm {
cgnh ctia tam gidc song song véi cgnl
thir 3,

Gidng cich chéng minh 1 —3.

Tir gide cé hai cfp canh d8i song son;
véi nhau tirng 86i mét Ia £

Pudng chéo cla L7 cit nhau ta
trung &idm,

Theo dinh nghia cidia trung &im
Gid thiét,
Vi mdt doan thdng chi ¢6 mdt frun,

&idm, vd qua 2 didm chi k& dwo
mdt dwdrng thing.

Ly do

.M&i &oan A

thing d8u cd
mit
&idm
phép dyng 8 = 0O
l;lnh cor bin,

trung

theo



2. V1 AF =FB, AL = EC

3. Nén FE/=/ -—;— BC

4. 0G = GB, OH=HC

s.oa il L ge

6. FEg GH

7. Té .gide FGHE A =7
8. Ta ¢6: GO=O0E

9. Vi OH = HC, BD == DC

0. Nén Dni—f-;—no U eo Log

11. Ta cé t¢ gifo ODHE kA 7~
12, EH// OD
13, Nhung EH // AO

14. Vdy AO va OD phii cing ndm trén
mdt duwdrng thing nghia 13 AD la
trung tuyén,

15. Ba-trung tuyén AD, BE, GF gip
nhau 18i O

2. Gid thié.

3. Dogn thing ndi lidn trung didm 2
cpnh cia tam gmcg ; canh th

ba.
4, Suyt¥rl.

S. Gidng 3,

6. 2 dogn thing cﬁng:.l—.l. mdt dogn thik

b

7. Té gifc 6.2 o;nhlal-lic

8. Duwdng caéo cia 7 cit nhautsi
trung &idm.

9, Say tir 1 vA gid thit,

10, Gibug 3; suy tir 1 v2 8,

11. Gitng 7.
12, Cenh 38i clia /=7 [/ v&i nhau.

13.,Poen thing ndi lign trung didm
2 cgnh cla tam gifc CAO, nén //
vé&i cgnb thi ba.

14. Qus mft didm 1Zodi mYt dwdng
thing, chi dyng diryc mit dwdng
{] v6i duwdong thing cho uwéc.

15. Say tir 1 vid 14,

(4) Chitng minh cdc dworng déu di qua mpt dibm ¢8 dink : Khi cin
chéng minh tir ba dedng trd 18n di qua mft didm cho trwée, ngudita
thudng trir ra mot dudng, r3i chirng minh cdc dudrng khdc déu di qua

mét didm c@ dinh tréa dudrng dé.
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2,

98

Hinh 73

Vi dy 39 : Néu mét hinh binh haoh
ndi ti€p trong mdt hinh binh hanh khdc,
thi b8n dudrng chéo gip nhau tai mét ditm.

G.T. : Céc dinh cta /7 EFGH nim
trén cde canh cia .~ ABCD.

K.L.: AC, BD, EG, FH gip nhau tai
mot digm,

Suy xét : Vi hai duwdng chéo clia hinh binh hinh cit nhau tgi trung didm
cia mdi duwdng, nén giao didm cia hai dwdng chéo AC vid BD 1 trung didm O
cha doan AC. Mudn chirng minh bdn &duwdng chéo olmg 3i qua mét didm, ta
chi cin chirng minh BD, KG, FH d2u &i qua trung 3idm O cla AC 1A duee

Chitng minh

Vi HE //FG, HA//FC, AE [/ CG

el

FANEASPAS
Nénl=2, 3 =4

Va HE = ¥G

_ta c6 AAEH = A CGF

AH=FC

Té gide AFCH lac>

+ AC vi FH cit nhau tai O v2 O 14

trung &i¥m cda AC va FH

Nhwng BD va AC ciing cit nhau
tai trung didm cta AC LU ; va
EG vA FH cing cit nhau tai trung
Aidm cba FH 13 O v& cling la trung
didm clta AG,

. Vay AC, BD, EG, FR déu &i qua

trung didm ciia ACIR O

1.

1.

&

»

Ly do

Canh 33i cda £~7 [/ v6i nhau,

Géc ¢6 cgnh twong dng// ngwee
chidu thl bing nhau,

Canh d6i clla .~ bing nhau,

gcg

Hai canh twong ¥rng cta 2 tam gidc
bing nhau thi bing nhau.
i

Té gitc c6 mdt cip canh 881
Yoo

Puirng chéo cha «~ clt nhau tai

_trung &idm.

*Ging 17,

Soy tir 7 v2 8



(6) Lgi dung dinh 1y vé cdc dudng dong quy trong tam gide.

Muén chtng minh ba dwrng ciing di qua mdt dim cho truéde, ta
bién d8i hinh v&, lam cho ba dutrng cho truéc trong hinh cii tr& thanh
cic dudrng dbng quy trong hinh méi. Vi dy nhir khi chémg minh ba
dudng cao frong tam gidc- gip nhau tai mdt didm (trong sdch gido khoa),
ngudi tabi€n d5i hinh v&, lam cho ba duwdng cao cla tam gidc ci trdy
thanh ba dudng trung triee clia mdt tam gide méi, r6i dya vao dinh ly
ba dudng trung tripc trong tam gide ddng quy tai mot didm 4% chiéng
minh ba duwdng cao  cha mét tam gidc ddng quy. Duéi ddy néu thém
mét vi dy :

Vidu 40 : G.T. : Ly hai canh AB vd AC cha A ABC lam canh,
dyng cdc hinh vudng ABEF, ACGH ra phia ngoai cla tam gidc va
AD 1 BC.

K.L.: AD, BG, CE gip nhau tai mft ditm.

Suy xéts Ta D»i&t céch vé thém
dudng phy cho bdi nky qua sy goi §
clia vi dy 12 vd v§ du 23. Ta kéo dii
‘DA &én K, sao ocho AK == BC, ndi
BK, CK. Theo cich chimg minh & vi

— /\
du 12, ta chéng minh FAK == 2, cong
thém 900 vdo hai vé cla ddng théc trén

" — N
ta &wgec BAK = EBC vk ta chirng minh Hinh 74

dwge ABAK == AEBEC, rat ra d‘irq-c/3\= QR(“)i lai ding phwong phdp trong vi
du 23, chiéng minh CE 1 BX va BG 1 CK. Cudi cing KD, BM, CL tx4 thanh
ba dwdng cao cia AKBC, ta &3 biét ba dw¥ng cao cia tam gide gip nhau tai mt
dim, nén AD, BG, CE phii gip nhau tai mét didm,

BAI TAP 9

i
1, Cho mét t& gidc bt ki, ching minh r3ng hai dogn thing ndi lidn cde trung
itm cha cdc canh d8i nhan cha t& gide, va doan thing néi lida trung 3idm cda
hai dudng chéo Abng quy tai mt didm (ménh 3% ndy goi 1 dinh Ij Gergonne).
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A 2. Cho AABC, O la mét didm b&t ky

trong tam gide L, M, N, 1% cdc trung didm cla

s £ AO, BO, CO;vh D, E, Fla cde trung &i2m cia

BC, AC, AB, Chitng minh rdng DL, EM, FN
d3ng quy tei mot &idm (hinh 75).

8. Cho hai dudng thing cit nhau ti O,

Hinh 75 trén mot dudng ta ldy ba didm A, B, Csao
cho OA = AB = BC; trén dwdng kia ta ldy

ba &idm L, M, N sao cho LO == OM == MN,

Chitng minh ring AL, BN. CM dbng quy
tai mét didm (hinh 76).

Chi ddn: A latrong tam AMLC nén LA di
Hinh 76 qua trung &idm cha CM.

A\ N\
4, Cho AABC, A = 900. AD Ii phén gifc cda A; tir B, C ha cdc quing
vudng géc BE, CF, CE &bng quy tai mét didm,

Chi dfn : Kéo dii AD 84n G sao cho AG = EF, rdi nghiéa ciu xem AD,
BF, CE i nhirng dwdng gl trong AGEF,

§ 10. CHU'NG MINH CAC BIEM NAM TREN CUNG
MOT BUONG TRON
(@a gide ndi tiép)

Cé sdu phwong phdp ding 48 ching minh da gidc ngi ti€p
(1) Loi dung cdc tam gide vubng c6 cgnh huyén chung.

N&u hai hay nhidu tam gidc vubng c4 canh huy&n chung, thi ta c6
tht chéng minh da gide tao thanh b&i cdc dinh clia céde tam gidc d6 ndi
tiép trong dudng tron. Nhe phuong phép chitng minh & 4 cla vi dy 14.

(2) Lpi dung hai tam gidc ¢6 Udy chung va géc & dink bing nhau
(gbc ngi tidp). Néu hai tam gide c6 mft cgnh ddy chnng va hai géc ddi
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dién v&icgnh d6 bing nhau va & cling mot phia v6i cgnh d4y, thi ta c6
tht két lugn hai g6éc 86 1a hai géc nfi ti€p trong cing mot duwdng trdn
va cling chfn mét cung. Vay t& gidc tao nén bdi cdc dinh cda hai tam
gidc 46 n6i tigp. & 11 cha vi du 18 va 3 cfia vi dy 36, ta d%u ching
minh bing phuwong phdp nay.

(8) Lgi dyng cde gbc d6i dign bi nhau trong mgt ti gide. Néu mit
tir gidc c6 mot cdp d€i dién bl nhau, thi t& gidc &6 ndi ti€p trong mot
dudng trdn. Phuong phép ndy dwoc 4p dyng & 5 cla vi du 26,

(4) Lot dung viée mét‘ &gbc ngodi cia mot (i
gidc bdng goc trong d6i dign véi géc k¥ cia né.
Néu mft t& gidc c6 mdt géc ngoai bling géc trong
46i dién v6i géc k8 cla né, thi t& gidc 46
ndi ti€p.

Vi du 41: G.T.: Cho dudng trdn tdm O, AB
12 dudng kinh, ti A ta ké hai dutrng thing cit tiép
tuy€n clia duorng irdn tai ditmB & E va F, vh cht
dudrng tron & C va D. Hink 77

K.L.: Té gidc CDFE ndi ti€p.

A A
Suy xét » N6i (D, ta chi cin chéng minh dwee 1 == 2 1A 16 gisc CDFE ndi
N\ —— AN —~
tiép, Vi 1 == ABC, nén mubn c6 1 = 2, ta phdi chiing minh ABC = 2, Tw
‘ e~ —— T N\ o
gid thidt ta biét ACB == ABE =900, ABC vd 2 d2u phy véi BAC, nén
——~ A\ NN AN AN AN A
ABC == 2, va ta ching minh dwge 1 =2, Vil + D= 2 + D = 1800
nén t& gide CDFE ndi tiép,

Ban dpc thir xét trudng hop AF vk AE d3u & ciing mdt phia véi AB, v
hiub r8i chitng minh thir.

(5) Chitng minh cdc dinh cia m@t da gide cdch déu mot didm ¢
dink. Néu cédc dinh clia m6t da gidc cdch d¥u mét di¥m cf dinh thi cdc dinh
cla da gidc &6 phdi nim trén dudng trdn c6 tdm 1 didm c8 dinh vk
bin kfnh bing khodng cich tir didm d6 dén mdt dinh bit k¥ cla
da gidc.
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Vi du 42. Chéng minh ring n€u ndi li¥n céc trung didm k& nhau
cha céc canh mot hinh thoi thi ta dwge mdt ti gidc ndi tiép.

G.T.: ABCD I hinh thoiy E,F,
G, H la trung ditm cla
AB, BC, CD, DA,

K. L.: Tt gidc EFGH ngi tiép.

Say-xét : Quan sét hinh vé, ta thiyE, F, G, H

o thd 828u cich 83u O (giao didm cla cde dwdmyg

Him\ 78 ¢héo), ta ndi O véi bbn &idm 36. Ta bist duwdrng

chéo cda hinh thoi vuéng géc véinbau, vh trung 8idm cda cgnh huyén cida tam giée

1 1
vudng cdch d2u ba dlnh, nén BQ = —2- AB == OF = —— BC... Vi ta chéng minh
; 2

dwqe té gide EFGH ndi tidp.

(6) Lan luept chieng minh cde dink: cha mot da gidc cing ndm trén
mdt duwong tron. Mudn chirag minh cdc da gide (it gide, ngi gidc, lue
gide...) khée ndi tiép ta ldy ra ba dinh r&i chitng minh ba dinh ndy vé6i
dinh thé te hop thinh m6t t& gidc ndi ti€p, rbi ta lai chirng minh ba dinh
trede va dinh thé ndm hop thinh mét t& gidc nbi ti€p, e 1in hegt lam ahe
v8y v&i dinh thé sfu, thé bay.. Vi qua ba didm cho trwée chl xdc
dinh dwge mét dudrng tron, nén tht cd cdc duwdag trdn ngoai ti€p 46 ddu
chl 12 mt. Duéi d8y 13 phwong phép chitng minh mot .dinh 1y nbi tiéng
vé da gidc ndi tigp.

Vi dy 43 : Cho A ABC. Chiérng minh ring : (a) cdc trung didm cha
ba canh ; (8) chin ctia ba duidmg cao, {c) céc trung didm cla ba dogn
thdng ndi li¥n ba dinh v6i tryc tdm cha tam gidc, chin dikm 36 (da
gide c6 9 dinh) cing nim trén mét dudng trdn (udi ti€p trong .
durrng trdn)
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G.-T.: AD, BE, CF i ba dudng cao
cia A ABC. O 1A tryc tdm cia tam
gidc.

G. H, K,L, M, N Ia céc trung didm
cia BC, CA, AB, AO, BO, CO.

K. L.:Chin ditm G, H, K, D, E, F,
L, M, N ciing nim trén mét duwdng trdn
(#4a gidc GDNEHLFKM n¢i tiép). Hink 79

Suy xét : Ta chon céc trung 3idm cfia ba canh I& G, H, K Jam géc rbi ching
minh ba &i3m nky va D tao thinh mdt tir gide ndi tiép, vi D, E, F &% 12 chén
cia cde dwdng €ao, nén ta ¢6 the ding clng mot phwong phip chitug minh ba didm
gbo cling v6i E v F, tgo thinh nhitng tif gide ngi tiép. Sau d6 ta lai chimy minh
ba &i2m géc vi L tgo nén tir gifc ni tiép, vd M, N ciing twong tw nhw viy, vi ba
didm nhy d8u Rk cfe trung 3i2m ofa AO, BO, vd CO, nén phwong phép chimg
minh ofing gibug nhau.

. Nhw #8y trén séu dwdng trdn dBu c6 ba didm gde G, H, K nén siu duwdng
trén 36 chl 1a mét.

Chirng minh Ly de

1. N&i KH, KG, HG 1. Theo phép dyng hinh.

2. thi KH/{BC, KG//AC 2. Dogn thing ndi litn cir *ung di¥m
2 canh cda tam gide thi ] véi canh
thir ha,

3. KGCH ik > 3. T gidc ¢6 2 ciip cenb 851 // véi nhau
[} W g

——— N\
4, GKH= C 4. Géc ddicia <= thl bing nhau,
§. Tir HD == HC 5. Trong tam gidc vubng, trung didm
] trén canh huyén cdch d5u ba dinh,
— PN
6, Nén HDC = C 6. Géc déy cda tam gidc cdn thi bipg
nhau.
- L

7. V4y GKH = HDC 7. Suy tir 4 va 6,

8. T gide GKHD néi tisp 8. V1 tit gidc ndy cé
——— ———
HDC + HDG = 1809,
— ———
HKG - HDG == 1800,
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9. Twong ty ta cé:
ir gide GHFK ndi tiép
b gide GEHK ndi tiép
10. Te néi KI, LH, GH
11. thi KIL.//BF, L¥!/FC

—T—
12. Ta cé:ﬁ: FCE

A /\
13, Nhwag KGH — &

T N
14, WYOE 4+ A = 1609

——— .
13; V4y KLH + KGH = 1208

16. T gide GHLK ndi 6iép

17. Twong tr tacéd:
T gite GHEM ndi tiép
Té gide GNHK ndi tiép

18. V&y G, H, K, D, E F, L, M, N
cing nim tén mft Juwirng trom

9. Gitng céch ching minh tir 1 — 8

10, Gidng 1
11. Gibng 2.

12. Hai gér ¢6 canh trong dng j/ nguez

chigu th) bling nhau,

13, Gidng 4. Ta cé thd ching minh dwge.

14. TOng cée géc trong cla té& gidc bing
3609, i

VANEEPAS
F = E == 909,

15. Thay 12, 13 vio 14.

16, Géc &6i ciia 16 gide Lt nhan thi hk
giée 36 noi tidp.

17. Gidng cdch chirng minh tr 1016,

18, T 8, 9, 16, 17 ta thiy 6 Awdng
trén d3u diqua 3 3i¢m G, H, K ma
qua 3 3i¥m chi xde dinh mdt dvwing
trdn duy nhét nén 6 Juwdng trdn 36
chl & mér,

Chi yp : C6 uhidu pheong phip chirng minh bai nhy. Ban doc thir chon ba
&idm khic lum gde vk nghién céu cach chémg mink bdi ndy 83 rit kinh nghigm,

BAT TAP 10

1. Ti trunf di2m A ciéa cang BC k¢ hai ddy cung AD. AE bit k¥, cdt BC
tpi F vd G. Chémg minh b gide DFGE ndi tidp trong dving trdn,
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2, Ching minh réng néu tir m¢t didm dyng cde tiép tayén véi chc dwdng
tron $dng tdm, thi 8t cd cdc tifp &idm taoc thinh mét da gide ndi tidp.

3. Cho AABC, AD Ii &uwdng cao trén cgnh BC, Dyng cic dwdng
DE L AB, DF 1 AC, Chirng mink t& gifc BEFC néi tidp.

4, Cho hai dwdng trén giao nhan ts: A v3 B, ta k& mét-dwdng thing qua A
cit hai Judng trdn tai hai 3i3m C va D, dymg tiép tuyén cda mdi Judng trom
Bi C v& 0, kai tiép tuyén niy cit nhau iai E. ‘Chéng minh ring t&¢ gidc BCED
udl tifp.

8. Cho mét tir gidc ndi 1iép trong
dwdrng tvom. Deng bbr dwbng tron khic
véi bén kinh thy ¥, mdi dudng trén
ed u:}i dAy cung 1k mét canh t& gide
(bink 80). Chitng mish ring bén giao
didwm khée cis cde dwdng won 34 tgo
thdnh mét t& gidc méi adi tifp,

Cil ddn: Chiéng minh

e~ POl e N
FEH 4+ FGH = 1809 Hini 80

6. Mot tf gidc ¢ hai dwirng chéo vubng géc véi nhau, tir giao dHdm cla
hai dwirng chéo ta hs cdc Juwdng vudng géc xubng bdn cgnh, Chirng minh ring
bbn chin cis b8n wdng vubng gée tgo thank mdt wh gide ndi tiép.

7. Mt v gide cb hai dwdng chéo wuéng gde véi nhau, tr giao Fidm cla
hai duirng chéo ha Awdng vuéng géc xudng cdc cgnh. Chéng minh risg chan
cis chc dudng vubug g vd cde rung Fidm cia bén cank tae thinh médt bat gide
ndi tisp. ’

Chl dfn : I'}'hg‘dung phrong pbip & vi du 13,

§ 1L CHUNG MINH CAC BUONG TRON
GIAO NHAU TAl MOT BIEM
(dwirng trom dBng quy)

Mu8n chérng minh nhitu dudng trdn cing di qua mgt di¥m c6 hai
phwong phép duéi 34y : ,
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(1) Chitng mink cdc dudng trdn dPu di qua mt didm c8 dinh,

Trong céc bai tip d&, ta d& pbat hign cdc dudng trdn cho trwée ¢4
mot didm chung, ta chi clin chéng minh cdc dudng trdn d8u di qua
didm ds.

Vi dy 44 : Chéeng minh riing bdn dudrng trdn 6 dwdng kinh 1a bén
canh clia mét hinh thoi giao nhau tai mét didm.

G.T.: Tt gidc ABCD 1A hinh thoi, Iy b8n canh cta hinh thoi lam
dudng kinh dgng bén dwirng trdn.

K.L.: B3n dudng trdn giao nhau tai mot dikm.

Suy xét : Xem hinh & vi du 42, ta thfy hai duwdng chéo vuéng géc véi
nhau lgi O, nén cic canh 88u & cgnb huyBn cha nhitng tam gidic vuéng. Bén
&wdng trdon d8u ldy cée canh eiia hinh thoi lam dwidng kinh, nén cdc dwdng trdn
@6 d&u &i qua dinh O cla cdc tam gide vuong,

(2) Chitng mink giao diém cia hai duwdng trdn ndm trén cdc dwdng
tron khdc. Mu@n chirng minh cdc dudng trdn giao nhau tai mét didm, ta
ciing c6 th® dit hai dudng trdr. giao nhau tai mdt didm ndo &6 trwée,
r8i chéng minh diém ndy nm trén cdc dudng trdn con lai. Ta hiy xem
vi dy duéi day.

Vi dy 45 : Ldy cdc canh cla
mbt tam gidc 1dm canh, dyng cdc tam
gide d8u ra phfa ngodi cia tam gide dé.
Chéng minh rdng ba dudng trdn ngoai tiép
clia ba tam gidc d8u giao nhau tai mot diBm.

G.T.: Cho A ABC, ldy 3 canh dyng
cic tam gidc déu BCD, CAE ; ABF ra phia
ngoai.

K.L,: Dedng trdn ngoai tiép clia 3 tam
Hink 81 gise déu giao nhau tai mét didm.,

Suy xét: Goi O Ia giao &idm cfia hai duwing trdn ngoai tidp clia tam gide
CAE va tam gide ABF, ta hiy chéng minh O ciing nim trén dwdng trdn ngoai
tiép clia tam gidc BCD. Mubn viy, ta phdi chirng minh t& gidc OBDC ndi tiép,
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A\~

nghia 14 ta phii chimg minh D 4 BOC = 180% Vi gii thitt &3 oho {)\r.: 609,
— AN ————

nén ta chi Gin ching minh BOC == 1200 1A &wee, Vi E -+ COA = 1800,

e

) ——
aén ta bift COA = 1209, twong ty ta cing suy dwge AOB == 120 nén o6 thd

———
chéng minh dwge BOC

30

4,

10,

1200
Chitng minh
Goi O JA giao &idm cda hai duwdng

wdh ngogi tifp cia A CAE va
A\ ABF, néi AO, BO, CO.

/\ ——
. thh E 4+ COA = 1800

N\ ———
F +4 AOB = 13800
N\ AN
Nhung E = 600, F = 600
——
Nén GOA = 120¢
AOB = 39200

FAN —
. Ta c6 D 4 BOC = 180¢

Té gite OBDC néi tiép

Viy dwdng trdn ngoai tiép cia
ABCD ciing &i gua O,

10,

Ly do

Theo phép dyng hinh.

Té gidc ndi tiép (hai gbc &8 b
nhau),
MBi géc cha A &3u la 600,

Ldy 2urir &1 3.

Géc day.
Lidy 5 trr &i 4,
Gidng 3.

Céng 6 véi 7,

T gide c6 mdt cip goc @61 bit
nhau thi néi tiép dwec trong qudng
trén,

Suy tir 1 v 9,

Chi y: Néu ban dgc tiép tuc nghién ctu k¢ binh vé, s6 thiy AO va OD hep
thanh mét dwdng thing nén ¢é thd chiing minh ba dw¥ng AD, BE, CF ciing giag
nhau taj O,
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BAI TAP 11

1. Cho mt tir gife ndi tidp, Dyng bén du¥ng trdn, mdi dudng trén di qua
trung &idm cda hai canh k& nhau va dinh cla t gidc xen gifka hai canh &y, Chitng
minh bén dwirng tron 86 giao nbau tgi mét didm.

Chi ddn: Bén dwidng trdén ndy 3%n &i qua tAm cla Budng trdn ngoai tifp
olla tf gide,

2. Cho AABC, trén ba canh BC, CA, AB lgy ba &idm D, E, F thy §, dyng
cic dwdng tron ngoai tiép cdc tam gide AEF, BFD, va CDE, Chang minh bs &wdng
tron 36 giao nhau tai mft &idm (dinh ly ditm O).

3. L&y hai canh clia m{t tam gidc lam cgnh, dyng cde binh vudng ra phia
ngoai cha tam gidc 86, dung mét hinh vuéng thi ba o6 dwdng chéo 12 cgnh cdn
Isi cla tam gidc, Chirng minh réing cic dwdng trén ngoai tiép cia ha hinh vudng
a6 giao nhau tsi mét didm.

4, Cho mdt t& gike bdr ki, kéo ddi cde
canh cda t& gidc cho chiing cdt nhau tgo thinh
hén hinh tam gidc, Chitng minh riing cée Jwdmg
tron ngogi tiép bén tam gidc 46 giao nhan tai
mét didm (3itm ndy goi Ja didm Miquel).

Chi ddn: Goi O la giao &im cdc Guwdng
trén ngogi tiép ABCE va ACDF, chitng minh
ti gide AFOB va & gidic ADOE néi ti6p (hinh
82),

§ 12. CHUNG MINH BOAN THANG TV LE

Ngudri ta thuedng ding dutrng song song, dedrng phan gidc cla mét
géc hodc tam gidc dong deng 4% chirng minh cic doan thing
ty le

Trudng hgp cd ba phwong phép trén d¥u khong c6 higu lyc, thi
ngudi ta tim hai dogn théng t¥ 16 th& ba lam trung gian, 4% chéng
minh-céc doan thing khéc tj 18 véi nhau. Sau déy ching t6i s& gi6i thiéu
v6i céc ban tirng phwong phép c6 kém theo vi dy.
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(1) Loi dung dudng song song. Ta thir quan sit xem bdn doan
théng trong tj 16 thirc c6 phai durge tao thanh bdi mot duwdng thing cét
hai canh clia mét tam giic va song song v6i canh thé ba khong. Néu
khong phai, thi ta xem c6 doan thing ndo khéc c6 the thay th€ cho cic

doan thdng trong ty 1¢ thirc hay khéng. A

Vi dy 46 : G.T.: Tréen AC cia A ABC Hdy o

mdt ditm D, kéo dai CB dén E, sao cho BE == AD, F //
ED va AB cfit nhau fai F. 1

E 8 G [
K.L.:EF: FD = AC: BC Hink 83

Suy xét : Quan s&t bdn oan théng cla tj 1§ théc vk hai doan thing bing
nhau cho trwée trong hinh vé, ta thiy muén lam cho ba dogn EF, FD, EB ¢6 mdi
lién h¢, thi phdi t& D dyng DG // AB, nhw viy, ba doan thing trén vd BG IA
nhitng doan thing tgo mén b&i mét dwdng song song véi mét cenh cia A EDG, va
cit hai canh kia cla tam gidc. Pdng th¥i bén doag AC, BC, AD, BG ciing ¢6 mdi
litn hé nhe bén dosn trén. Ta c¢b chimg minh sau:

Chirng minh Ly do

1. Tir D dyng DG /! AB 1. Theo phép dyng hinh.

2, tht EF: FD — EB: BG 2. Pudng thing // v6éi'mét canh clia A
c8t hai cgnh kia thanh nhitng doan
thiag 1§ 1¢.

3, hay EF: FD=AD: BG 3. Thay gid thiét vaoe 2.

4, Nhung AC: BC=AD: BG 4, Giéng 2.

8, Vay EF: FD=AC: BC 5. Suy tir 3 vi 4.

(2) Loi dung dudng phan gidc cia mgr géc. Ta xem hai s8
heng et mdi ty sd trong tj & théc, c6 phdi la  hai dogn thing
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A duee tao nén bdi dudng phin gide cla mgy

E géc clia mft tam gidc cft canh ddi dién ve;

F géc d6 khéng ; néu phii, ta c6 thé xéc dinh ty

8 0 C s cla hai doan d6 bingty s clia hai canh
Hink 84 kia cta tam gidc.

.

A
Vidu47: G.T.:Cho A ABC, A = 90° AD L BC, phén gisc
BE cft AD tai F va ACtai E.

K.L. : DF : FA= AE: EC.

Suy xét: DF va FA li hai &oan thing teo nén bdi dwing phin gide cla
N N\
B trong ABAD cét canh 35i dién véi B, nén ty 86 cla ching bing BD: AB; AE

va EC ciing dwee tao nén bdi phin giic cﬁa/B\ trong AABC cit canh &8i di¢n
véi gée 36, nén ty s§ cha ching bing AB: BC. Viy muén c¢6 ty i thicc trong két
luan, ta chi cin chéng minh BD: AB == AB: BC Ix dwgc. Ta nhén thiy ADBA
— A ABC, BD va BA, AB va BC I2 hai cép cgnh twong tng cla hai tam gidc trén
(mét ciip 12 hai canh géc vudng ngln, cip kia Id hai cgnh huyén), nén tj 1¢ thic
trén cf thd chitng minh dwee.

Chirng minh Ly do
1. DF: FA =DB: AB 1. Trong mét tam gikc, dwdng phén
AE: EC == AB: BC gike trong chia cgnh 36i dién véi né
thanh hai doan t¥ 1&¢ véi hai cgnh
k& 2 dopn dy.
2. T AABC--~-ADBA 2. Budng cao trén cgnh huydn cida tam

gikc vuéng chia tam gidc @6 thanh
nhing tam gide méi dd¥ng dang véi
tam gidc cil,

3. Ta o6 BD : AB == AB: BC 3. 2 tam gifc 3dng dang ¢b6 céc cgnh
tiwong teng ty 1¢ véi nhau.

4. Vay DF: FA = AE:EC 4. Hai t§ sé bang hai tj s8 bing nhau
khic ,thi bing nhau,
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(8) Lyi dyng tam gidc dong dang. Ta da thiy phuong phip nay
trong 3, cta vi du 47 ; ta ding dinh 1§ «hai tam gidc dbng dang thi cdc
canh twong Gng cha ching ty 18 v6i nhau» d8 chérng minh cdec doan
thdng t§ 1&. Ta sé thdy thém Gng dyng clia phwong phép ndy trong cich
gidi I cha vi dy 48.

(1) Lpi dung cde t) s6 khéc lam trung gian, Phwong phdp nay l1a
chirng minh hai ty s§ trong t¥ 18 théc bing mot t¥ sd thi ba, hofc cing
b¥ng hai t¥ s8 khéc b¥ng nhau. Trong hai vi du trén déu d&a Gng dung
phwong phép ndy ; phuong phdp nay ciing dwgc &ng dyng trong céch
gidi I cdia vi dy duéi day.

Vi dy 48.
G.T.: Tir mbt di€m A ngoii dudrng tron dwng
hai ti€p tuyén AB, AC véi duirng trdn d6 ; trén

duedng trdn ldy mét ditm P thy ¥, dung
PD 1 BC, PE | AB, PF 1| AC

K.L.: PE : PD = PD : PF. Hinh 85

Sup xét 1: PE.va PD ]2 hai canh cha APED, PD vk DF Id hai canh cla

APDF, néu APED ~_ APDF, thi bén canh &6ty 16 véi nhau. Mudn c6 APED
— ——— —— ——

~APDF, cin phii chirng minh PED == PDF v PDE == PFD. P2 ching
minh hai cip géc nay bing nhau tdhng &8 mdt, ta phdi tim nhimg géc khic lim
trung gian. T¥r nhing dwing vudng géo &% cho trong gik thiét, ta thiy i gide
PEBD va t¢ gide PDCF néi ti€p, nén ¢ thE tim dwee nhitng gée ndi tiép béng
nhau, V& tir tiép tuyén da cho trong gid thiét, ta 88 suy ra dwere goc gitra tiép tuyén
va mét ddy qua ti€p &i¢m bing géc ndi ti€p chin cung mi diy 46 wwong. Ta
chirng minh nhw sau :

Céch giai 1,
Chigng minh Ly do
1, Né&i ED, DF, PB, PC. 1. Theo phép dyng hinh.
—— -~
2. thi PEB 4+ PDB = 2. Géc xen gitra hai dudng thing L
= 900 4 900 = 1800 hai géc vuéng cdng véi nhau.
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3. T# gide PEBD ndi ti€p 3. T gide ¢ 2 gée @8i bt nhan thl ndi
tiép dwoee trong mét dwirng tron,

e ——
4, 'PED = PBD 4. Gb¢ ndi fiép ciing chin mot cung.
— -
5, Twong ty PDF = PCF 5. Gidng cdch chirng minh tr 1 — 4.
o — ——
6. Nhwng PBD == PCF 6. Géc giiia tifp tuyén va diy qua tiép

ditm bing gé. néi tiép chén cung
mé diy 36 treong.

— —
7. Néen PED = PDF 7. Suy tir 4, 5, 6,
o — ——— "
8. Twong t¢ PDE = PFD 8. Giéng cach chéng minh tir 1 — 7,
9, Vay APED ~APDF ' 9, Hai tam gidc ¢6 2 géc bing nhau Ia 2

tam gidc dong dang,

10, Ta ¢6: PE: PD = PD: PF 10. Céc canh twong ibng ciia tam gidc
dong dang ty 16 véi nhau.

Suy xét 2: Néu chi ndi PB, PC thi tir dinh 1y v& gbc giira tiép tuyén vi diy

T —
&i qua tiép didm, ta biét PBE = PCD. Ta ching minh dwgc tam gidc vubng
PEB 33:1g dang véi tam giac vudng PDGC, vi suy ra PE: PD=PB : PC. Vé&i céch 36 ta
ciing chirng minh &woe PD: PF == PB : PC. Nhw viy qua ty sé trung gian PB: PC,
ta ching winh dwee *F 1¢ thice trong két lugn, Céch gidi ndy dom gidn hon cich
giai L,

Ciing c6 khi bai ra cho bdn doan thing ma ta phai chirng minh tich
clia hai doan th&ng ndy biing tich hai doan thing kia. Trong trudng
hgp d6, trwéc tién ta phdi ching minh
mot tf 18 thée, r6i dea vio tinh chdt
¢ tich trung ty bing tich ngoai t§ » cha ty lé
thée d& chirng mink tich hai doan nay bling
tich hai doan kia.

Vi de 49: G.T. : Ba duwdng cao AD,
BE, CF ciia A ABC gé#p nhau tai H.

K.L.: DA. DH=DE DF
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Suy xét : Muén chirng minh DA.DH= DE.DF, ta &em lgi hai dogn thing &
vé trii Jam ngoai t§, hai doan & v€& phii cfia 3hng thirc lam trung t§, bién ddi thanh
ty 1& thic DA : DF == DE : DH, tdi chitng minh tJ 16 théc ndy. DA, DE 12 hai cgnh
cia A DAE. DF, DH i hai canh ciia A DFH, ta phdi tim cich ching minh haitam
giic ndy ddng deng véi nhau, Mudn cho hai tam giic 85ng dang, cAn phdi cé hai

gbe trong ng bing nhau timg d6i mdt. Vi v gide AFDC ndi tiép, nén ta cb
— — . —— —
DAE == DFH, v tir (4) cia bii tip 2,td ¢6 ADE = FDH, nén ta ¢6 th® ching

minh hai tam gidc trén dong deng dwee,

Chirng -minh

i~

. 2\ vuéng FAC. DAC cé cgnh huydn
Af, chung.

2, Tt gidc. AFDC ndi tidp

e A
3, DAE = DFH
v A
4, Twong ty ta cé HDE = HCE

e ——
¥DH = FBH

5. Nhrng HCF , EBH &eu phy véi Al

o — —
6. Néen HCE = ¥FBH
A —

7, HDE = ¥FDH

8. Viy ADAE ~ ADFH

9, DA:DF=DE:DH

10. Ta suy ra : DA, DH = DE.DF

Ly do
1. Gid thiét,

2. Tir F vA D nhin AC duwéi gbc 900,

3. Géc ni ti€p cing chin 1 cung thi
biing nhau,

4. Gibng céch ching minh t&r 1 —3.

5. Hai géoc nhon cita tam gide vuéng.phy
nhau.

6, Suy tir 5.

7. Suy tir 4, 5, 6.

8. Hai tam gidc c6 hai géc twong @ng
bing nhau (3 vi 7) tirng &4i mot Ia
2 tam gidc ddng dang.

9, Hai tam gidc dng dang thi cdc canh
twong ng ciia ching t¥ 1& véi nhau,

10, Trong mft t§ 18 thire, tich trung 1y
bing tich ngoai t¥.
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BAI TAP 12

1. Cho AABC, trén BC léy mét &i8m D tiy 7, deng DE // BA cit AC i E,
dyng DF// CA cit BA tai F. Chirng minh ring BF : FA = AE : EC,

2. Cho m¢t dwdng trdén thm O, AB I& duwdng kinh, T A vd B k& hai day
cung AF vi BG cét nhau tai E; du-ng diy cung CD L AB vi &i qua E, Chiétng mink
CG:GD =CF:FD.

— — e~
Chi ddn: CB = DB, CA = DA

3. Trén hai cgnh AB, ACcia A ABC My hai di¥m D vi E, sao cho BD =CE,
kéo dai DFE vi BC cidt nhau tai F. Chxi-ng minh AB: AC=FE:FD.

4, Mét hinh vudng ndi tiép trong mét tam gidc vudng cé mot cenh adm trén .
cgnh huyén, Chitng minh ba dogn thing trén canh huyén tj 1¢ véi nhau,

S. Cho hai dw¥ng trdn tdm A va tam B ti€p xic ngoai véi nhau tai ditm P,
Chitng minh ring ti€p tuyén chung ngoai CD l& doan thing trung binh nhén giira
hai duwdng kinh ciia hai dudng tron,

Chi ddin ;: Tiép tuyén chung trong PE cit CD tai E. Chiéng minh
AP : PE = PE: PB trwéec,

6. Chirng minh rdng dwdng kinh cda dwirng trdn néi tiép trong mot hink
thang cdn 1a doan trung binh nhén gitra hai &4y ciia hinh thang 36.

Chi ddn : Gii st cgnh hén AB ciia hinh thang tiép xic véi dwong trén tim
O tai E, thi AE bing mét nira cfia mét ddy, BE bing médt nira cla 34y kia, OE Ia
bén kinh theo cich ching minh & b3i trén ta cé tht ching minh AE:QE=
= OE: BE.,

7. Cho AABC va dwdng irdn ngoai tiép tam gidc d6, dywng tiép tuyén AD;
tir B dyng BE//AD cit AC tai E, Chitng minh AC: AP == AB: AL,
8. Tir mjt ditm P tréan dwdmng trén 1am O ha PC vuéng goc véi diy cung

AB cho trwéc; tir A vi B ha cdc dudng vudng géc AD vi BE xudng tiép tuycn
cia dudng tron tai P. Chneng minh AD : PC = PC : BE.

9, Chéng minh ring tich cda hai canh ciiz mot tam gide, bdng tich cda dwdng
kinh c@ia dwing trdn ngoai tiép véi tam gidc va dwirng cao thudc canh thé ba,

10. Tir mét &idm ngodi mét dwirng trén dyng hai tidp tuyén vd mdt cit
tuyén véi &wdng tron, Chitng minh ring: trong t& gidc tao nén béi hai tiép didm
va hai giao &idm, tich ciia hai canh d5i nay bing tich ciia hai cgnh &8i kia,

Chi ddn : Ding cdc ty 86 clia cdc doyn thing tso nén bdi tiép- tuyén va cdt
tuyén lam trung gien, chirng minh ty 1¢ théc trwéc,
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§13. DUNG TY LE THUC CHUNG MINH
HAI POAN THANG BANG NHAU HAY
HAI BUONG SONG SONG VO1 NHAU

Truée tién ta hay tim hidu phwong phdp ding ty i@ théc ching
minh hai doan’ thing b3ng nhau. C6 bdn phwong phdp sau ddy:

(1) Chitng minh ty s céia hai dogn thing bing ty s8 nghich ddo cda
chiéng, Trong cic bai t3p d& mubn chimg minh 4 == b, thi ta c6 thé
chétng minha: b =15 :q.

Vi du 60

G T:

Cho AABC, tir mot diém P trén AB dung 7 Q
PQ // BC cit ACtai Q;tir Q dyng QR // AB
cdt BC tai R ; tir R dung dudng song song véi 8 R T
AC, dudrng nay lai di qua P,

K.L : P R trung &idm cla AB. Hinh 87

Suy xét : Mudn chitng minh AP = BP, ta nghién citu ty 88 clia ching, ta biét
AP : PB == AQ : QC, PB: AP == BR ¢ RC; trong hai 1 18 thirc ndy, tj 86 cla céc
vé hén phii bing nhau, nén ta ¢6 AP : PB == PB ;: PA.

Chieng minh Ly do

L Vi AP:PB = AQ:QC 1. Buirng thing song song véi mdt canh
cfia tam gikc chis hai cgnh kia thanh
PB:AP = BR:RC cho dogn thing 17 1g,

2. Nhueng AQ:QC = BR:RC 2, Gibng trén,
3. Nén AP:PB==PB: AP 3. Suy.tir 1 v 2.
4,‘ rPZ = P”Bz . 4‘ Txong mét ti Ié th]i'c, ﬁCh trung t)"

biing tich ngogi ty.

5 Vay AP ==TI'B 5, Cin bic 2 cGa hai dei lwgng bing
nhau thi bing nhan.
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(2) Chieng minh hai dogn thing ty 1¢ véi hai dogn thdng béng nhau
cho trwée. Mudn chirng minh hai dogn th&ng bing nhau, ta c6 tht dya
vao hai doan thing bing nhau cho truéc, r8i chéng minh 4 doan thing
d6-ty 16 v6i nhau. Vi dy nhe mu8n chtng minh z =y, ma tadi bigt
a = b rbi thita c6 th& chtngminha: z=25:y.

Vi du 51 :
G.T.:

Tir mdt didm D trén mdt dutrng trdn
dyng DE vudng géc véi dudng kinh AB ; tiép
tuyén qua A va D ct nhau tai C; ndi CB cft
DE tai F.

Hinn 88 K.L.: DF = FE.

Suy xét : T gid thi&t ta &3 biét CD = CA, mudn chéng minh DF = FE, thi
ta phii chiing minh CD : DF == CA : FE... (1). Ty s & vé& phdi cda (1) bing
AB: EB, cdn tj 88 & vé& trairit khé chirng minh béng AB : EB, CD v DF 1A bai canh
cha tam gisgc CDF nén néu dirng tiép tuyén. qua B, cit CD kéo dii 1ai G thi &
dwgc ACGB dbng dang véi tam gide CDF, nhw viy ty 98 & vé trdi cida (1) bing
CG : GB, ciing bing CG : DG, Tir CA [/ DE // GB, ta suy ra AB:EB = GG : DG,
vay ty 1¢ thirc (1) ciing 3dng.

Chikng  tinh Ly do

1. Dyng tiép tuyén qua B cdt CD kéo | 1. Phép dyng hinh.

dai tai G.

2. Tir CA//DE// GB 2. Tiép tuyén 1. véi duwdng kinh qua
tiép @idm ; nhirng dwdng thing ciung
1 véi mot dwdrng thing khéc thi /f
véi nhau,

3. Ta ¢é6 ACDF ~ACGB 3. Budng thing /| véi mit canh cilia
tam gidc va cidt Nai canh kia tgo nén
mét tam gide méi ~ véi tam gide ci,

4, CD: CG == DF: GB 4. Hai tam gidc dong dgng thi cdc camh
trong tng cla ching ty 1& véi nhau.

5. Nbwng tir DG = GB 5. Céc #i&p tuyén xuét phit tir mét ditm
ngoai dwing trén thi bing nhau,
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6. Véy CD : CG=DF : DG 6. Thay 5 vio 4,

7. CD : DF = CG: DG 7. Hoén vi bai trung t§ cla t§ 15 thire.

8. VACA: FE=AB:EB 8. Giéng 3 vd 4.

9, CG:DG=AB:EB 9. Ba duwing |/ c&t hai dwdng khéc

thanh nlitng doan thing ty 18,

10. Viy CD:DF = CA : FE 10, Suy 1 7, 8, 9.

11. T CD = CA 11. Giéng 5.

12, Ta o6: DF =FE ° 12. Trong hai ty &8 bing nhau, néu hai
88 hang trréc clia hai ty 88 36 ma
bing nhau, thl 2 886 heng sam cha
chiing ciing bing nhau,

(8) Chieng minh hai dogn thdng ndy va mot dogn khéc tgo thénh
mpt ty 1¢ thiec. Nhw mudn chtng minh x = y m3 trong bai lai khéng
cho céc doan thing bing nhau, ta c6 thd dya vao mét doan thing a va
chitng minh a:z=a:y. ‘

Vi dy 52. Cho mit hinh thang. Chirng minh

ring giao diém cla cdc duorng chéo chia d6i dogn P
thdng ndi lién hai canh bén di qua giao di¥m £ 6
va song song. véi ddy cha hinh thang d6.

G.T : Trong hinh thang ABCD, AD //BC, / <

E 1 giao ditm cfia hai duwdrng chéo,
FG //BC va &i qua E.

K.L. : FE = EG. Hinkh 89

Suy xét : Trong hinh vé khéng o6 nhiing dosn thing bing nhau, nhung ta
thiy &osn BC c6 lién quan véi FE va EG, nén cé thd ding né &2 ching minh
FE = EG dwge, Tir A ABC ~ A AFE ta ¢6: BC: FE= AB: AF. Tuwong
ty ta cling ¢ BC : EG = DC: DG.

V& phidi clia hai t} 1é thirc trén biing nhau, vi ddy 13 nhirng doan thing teo
nén-bdi ba duwdng song song cdt hai dwong théng khéc, nén nhing dogn thing
twomg Gng ty 18 véi nhau, Nhir 36 t8 ¢6: BC: FE = BC: EG va ta ritra
guwge FE = EG.
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(4) Lgi dung phwong tich cia mpt dim d6i véi mpt duong tron.
Ngudi ta cdn ding dinh 1y <« néu tr mot dibm bit ky & ngodi mft dudng
trdn, ta k& t6i dudrg trdn d6 mbt cét tuy€n vd mot ti¥p tuyln, thi ti€p
tuyén ]2 trung binh nhén gida todn cét tuyén v phiin cét tuyén & ngodi
du¥ng trdn » dE chéng minh hai doan thing bing nhau.

Vi du 58 : G.T.: Kéo dai haiday cung
AB, CD clia m@t dwdng trdn, ching cht
nhau tai m6t ditm E & ngodi dudng trdn
d6 ; dyng duirng song song véi AD va di
qua E cét CB kéo dai tai F, tir F dyng ti€p
tuyén FG véi dudrng trdn.

K.L.: FG =FE.

Suy xét: Tu &inh Iy néu & trén, ta biét FG2 = FCFB, nén ta ciing

ching minh dwpe FE3 = FC.FB,. thi FG = FE, Mudn c6 FE2 = FC.FB, ta
phii ching minh FC: FE = FE : FB, &8 c¢6 t§ 1§ thic ndy ta phii.ching mink
A FCE ~ A FEB, ditu 86 rét d€ ching minh,

Sau d4y, ta hay tim hidu phwong phép ding ty 18 thée d& ching
minh hai du¥rng thing song song v&i nhau, ngudi ta thuiyrng dang hai
pheong phép dwéi day :

(1) Loi dung chc dogn thing.ty 1€ trén hai canh cda tam gidc.

Ta c6 the ding dinh Ij ¢ n€u hai dwong thing dinh trén bai cgnh cha
mdt tam gidc nhirng dogn thing ty 1§ thi hai dutrng thing dy song song
véi nhau» @& ching minh hai duwdrng thing song song véi nhau.

Vi dy 54: G.T.: AD Ia trung tuyén cia A ABC

T T

,  dyng phin gidc cia ADB, ADC cit AB, AC

tai E va F.
£/ ~ K.L.: EF // BC.
B I sy Suy xét : Mudn cho EF // BC, ta ¢6 th® chéng minh

AE 3 EB = AF : FC... (1). T} 86 & vé trdi ca (1) cé chc
88 hang I3 bhai dogn thing dwge tao thinh do. dwdng
Hinh 91 phan gidc cla géc trong cde /\ DAB chia cguh &3i dién,
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nén bing AD : BD, twong ty nhw trén, ta ciing chirng minh &wec ti s8 & vé
phii cla (1) bing AD : CD, Vi AD : BD = AD : CD, nén iy }§ thic (1) 3ﬁng.

(2) Lot dung tam.gidc dong dang dé ching minh cdc géc bing nhau.

Ta ciing c¢6 the dga vio dinh Iy v& cdc trurng hgp ddng dang cta
tam gidc d& chéng minh hai tam gidc ddng dang, qua d6é ta rit ra dugc
cdc gbc twong Gng bing nhau, n&u hai géc twrong &ng ndo déla mot cip
géc chi€m vi tri so le trong hay dbng vi thi c6 th& chéng minh hai
dudng thing song song véi nhau.

E
Vi dy 55 : G.T.: Tir mdt didm P ngodi A
duorng tron dung tiép tuyén PA véi dudng B
tron 36, tir trung diém B clia PA ké mét cit p
tuyén BCD; PC, PD cét dudrng tron tai E F
. D
va F.
K.L.: FE//PA. Hin% 92

————
Suy xét: Muédn cho FE // PA, ta phdi ¢4 BPC =';3\, Vi/E}= /D\. nén ta
¢hi cin chiéng minh BPC = D, Mudn viy ta tim cdch chirng  minh
ABPC~ ABDP, vi BPC va D la hai géc twong tng cla hai tam gide. Hai

—
tam gidc trén ¢4 PBC chung, mudn cho chiing d3ng dang, cin phai chitng.
mink thém BC : BP = BP : BD hoic BC: BA == BA : BD (vi BP = BA).

Pitu ndy cé thd ching minh dwee tr BAZ = BC . BD.

BAI TAP 13

1. Cho A ABC, dyng #hrdng thing song song véi BC ¢t AB, AC tai D
tvd E. Chéng minh ring néu ¢4 BD ;: DA == AE : EC thi AD == DB.

A N\
2, Trong A ABC, céc &wing phin gide cia B va C cAt cée canh dsi
dign véi 2 géc &6 tai D va E, Chéng minh néu ED // BC thi A ABG can.
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3. Cho A ABC, myt dudng thing cdt AB, AC vd BC kéo dai tai
D, E, F.- Gé AE : EC = BF :.CF, Chéng minh D J]& trung &idm ciiza AB.

Chi dfn: Dung &uwdng song song véi BA qua G, cét DEF tai G, rdi
chitng minh CG : AD == CG : DB.

4. Cho hai &wdng trdn cit nhau, Chitng minkt ring tiép tuyén clia hai
dudng tron cling xudt. phit tir mot di2m trén diy chung kéo dai thi bling nhau,

5. Trén cgnh BC ciia A ABC liy hai &idm D va E, sao cho BD == CE. Dyng
&wdng trdn ngoai 1iép cha A ADE, Chirng minh ring tiép tuyén cira &udng trdn
xudt phit tir B vd C bling nhau,

6, Trén cgnh AC cla t& gidc l&y mét didm E bat ky dung EF // AB, cit BG
tai F; dung EG// AD tai G. Chitng mink FG /[ BD,

7. AB 12 &uwdng kinh clla dwrdng trén tdm O; dyng ti€p tuyén tai A va B,
hai ti€p tuyén ndy cit mét tifp tuyén thi ba tai didm E ciia dwirng trdn tai C va
D, AD, BC cit nhau tai F, Chiéng mink EF // CA.

8. Tir mjt didm P & ngoki duwdng trdn dwng i€p tuyén PA vi cit tuyén PBC,
tir P k& mft doan PD véi phwong tiy § sdo cho PD=PA, BD cit dwdng trdn tai
E, CD c#t &uwdng tron tai ¥, Chirng minh KF // PD.

— ———
Chi dén : Chiérng minh APDB ~A PCD, rdirat ra PDC = PCD

§ 14. DUNG TY LE CHUNG MINH CAC BIEM
THANG HANG VA BA GIAC NOI TIEP

Muén chirng minh cic diém thing hang hoic da gidc ndi tiép, ¢
khi ngu¥ri ta diing cic doan thing tJ 1& 88 chéng minh hai tam gidc dbng
dang treée, r8i dya vio cde cip géc bing nhau cda hai tam gidc 36 ma
chitng minh k&t luin ciia bai ra. Ta hdy xem vi dy sau.

Vi du 56. Chirng minh ring cdc trung diém cdahai
d4y clia m§t hinh thang, giao ditm cha hai dudng
chéo vd giao dibm clia hai canh bén kéo dai
A o thing hang.

G.T.: Cho hinh thang ABCD ;E, F la céc trung
ditm cha 2 d4y AD, BC, G la giao ditm céia AC
e F € va BD ; H A giso ditm clla BA, CD kéo dai.

Hink 93 - K. L.: E, F, G, H thing hang.

H
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Suy xét: Ta chitng minh E, F, G thing hing trwée. Ta 38 bi&t AGC la midt

- Py
dwdng thing, biy gi néu ta ching minh dwoe AGE = CGF thi c6 thd biét dwreo
EG vi GF hep thinh mét &udng thing,

D3 dat myc dich trén, ta nghién cdu xem A AEG cé ddng dang véi A CGE
— —
khéng. Vi 8@ ¢6 EAG = FCG nén ta chi cin ching minh thém AE:CF =
AG: CG 14 hai tam gide trén @bng dang. Xem hinh ta thiy A ADG .~ ACGB nén
1 1

AD: CB == AG :CG, ma gid thiét 43 cho AE = 7 AD, CF = - CB, nén ty 1¢
thiee d3u ¢6 thd ching minh dwgc. P2 chérng minh E, F, H thing hing, ta ciing
ding phwong phép trén,

" c——
Chirng minh AHE = BHF.

Chirng minh: Ta néi EG, FG trong A ADG vd AGCBG, c6 hai ciip gbc la gbe
0 le trong cfia hai dwdng thing song song hop thanh véi mét cét tuyén, nén ching
bing nhau tirng 36i mdt vi ta ¢é6: AADG ~ACBG, AD : CB = AG ; CG. Theo gid

thiét thi AE = é— AD, CF == —;— CB, nén ta o6 thd &d¥ ty 1&¢ théc trén thinh
AE : CF = AG 1 CG.
———

Ta ciing ¢6 EAG == FCG nén AAEG ~—ACFG, v1 hai tam gidc ndy ¢é mét
géc biing nhau xen gitra hai canh ty 1¢ véi nhau tirng 361 mét, Ta it ra ﬁ =
= ﬁ vay EG vd FG phdi h¢'p thinh mét &wdng thing,

Ta 5& néi EH, FH, twong ty nhw trén ta chitng minh §wee AADH ~ABCH,
va tr AD:BC==AH: BH ta suy ra AE : BF == AH : BH, ta ¢é thémﬁ =

= ¥BH; nén AAEH ~ABFH. Ta rit ra dwee AHE = BHF, v4y EH va FH phai
cling nim irén mét Fwdng thing,

Tir nhitng k&t qui trén, ta ¢6 thd k&t luan E, F, G, H thing hing,

Chi y : Sau nay khi viét phin chitng minh, ta c6 th® viét don gidn nhe vi
du trén, nhwng phai diy &3, khéng r4p khuén mét cich miy mée, nhing 1y do d&
hidu ciing khong ciin néu, chi néu nhitng 1y do quan trong.

Vidu 57. G.T.: AB va CD cét nhau tai E vd AE . BE =
= CE . DE.

K.L. : Tt gide ACBD ndi tiép.
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Suy xét: Tl gid thiét ta ¢6 thd suy dwoe

AE : DE = CE : BE; bén doan thing trong ty 14 thic
13 cdo cgnh trong timg cda NACE via ADBE, céc canh
PASETAN
dy lgi k8 cée géc 1 va 2 md 1 = 2, nén AACE
AN
~~+ ADBE.Ta C6 A = D, nén t¥ gidc ACBD

ndi tifp.

Hinh 94

Ching minh: Ta néi AC, DB, CB. Xét hai tam gidc ACE vk DBE, ching cé

VANPAN
mft gbc &6i dinh 1 == 2, vA tir gid thiét ta biét hai cgnh twong dng cia hai tam

AT A
gidc k& hai géc dy t§ 16 véi nhau, Nén A ACE ~~ ADBE. Taritra: A == D. Vi
A v3 D nhin CB dwéi mét gbée khong #di ndg it gisc ABCB ngi tiép.

BAI TAP 14

1. Hai dogn thdng AB, CD kéo dai cit nhau1si E, ¢6 AE, BE=CE . DE

Chitng minh t& gidc ACBD néi tiép.

2. Cho hai dwdng trdn taim O va tam O’ & ngodi nhau, bén kivh OA song song
vii ciing chidu véi bén kinh Q’A’, BB’ Id tiép tuyén chung ngodi ciia hai &wdmg

Hink 95

tron ; kéo dai BB’ va AA’ chiing cét
nhau tai P. Chirng minh P, 0, O
thing hang,

Chi din: Néu goi P 1 giao
didm cda BB’ via 00°, P’ 1 giao didm
AA? vi 00’, thi tir nhitng tam gido
d3ng dang trong hinh vé ta cé
OP: O°P = OB : 0'B, OP’ : O’P' =
=0A : 0’A’ nén OP ; O'P==0P" ; O'P",

Tir tink chdt cda ty 1 thibe, ta suy ra 00°: O’P==00’: O’P’, vd O’P = O'P’, viy

P’ phdi ring véi P,

8. Trong bdi trén, cho OA song song vd ngwgc chidy O’A’, tiép tuyén chung
trong BB’ cit AA’ tai mdt di2m. Chitng minh 3idm 86 thdag hing véi O va 0,
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4, Cho hai duwdng trdn tim O va 0° 1iép
xiie véi nhau tgi P. Diy AB cita mét dwirng trén
ct ti€p tuyén chung trong tgi E ; dyng mét duwdng
trdn vé&i bén kinh thy § d3i qua A vad B, cit
dwdng trén kia tai C vd D. Chitng minh ha didm
C, D, E thing hang.

Chi ddn : N6i EC c4t duwdng trén tim O tai
mdt didm D, 18i wng dung phwong phép cha
bai (1) ehitng minh t& giac ABD’C ndi tiép, Hinh 96

§ 15. CHUNG MINH cAC QUAN HE VE TONG HAY HIEU
CAC BINH PHUONG CUA CAC BOAN THANG,

D& chirng minh cdc quan hé v& tdng hay hiéu cdc binh phuong
clia cdc doan thing c¢6 hai phuong phép chli yéu sau day :

(1) Dei dung dinh I§ Pitago. Dya vao dinh 1y ¢ Trong tam gidc
vubng, binh phuong cia canb huyén bing tng cdc binh phwong cda hai
canh géc vudng ), tacé tht chéng minh céc quan h§ vE tbng hay hiéu
cic binh phuong cla cdc doan thing. Ta s& Gng dyng phwong phép nay
trong cich gidi I cda vidu 58.

(2) Lgi dung dink ly vé tbng va higu cdc binh phuwong, cia hai
canh cia tam gide. Nguwdi ta con ding dinh 1§ «Tbag céc binh.phrong chia
hai canh cfia mft tam gidc bling hai lin binh phwong cita trung tuyén
thudc canh thi ba, cong thém néra binh phwong ciia canh th& ba» d8
ching minh cdc quan hé v& tdng hay hiéu cdc binh phwong cda cic
doan thing. Ta s& thdy pheong phdp ndy trong cich gidi I ciia vi dy
58,

Vi de 58 : Ngi litn mt ditm bdt ky & trong (hay ngoai) hinh chir
nhjt véi b8n dinh. Chéng minh ring tdng cic binh phwong clia cic
khodng céch tir ditm d6 dén hai dinh d6i nhad ndy, bing tdng cdc binh
phuong ciia cic khodng cdch ti didm dé dén hai dinh d6i nhau kia.
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G. T.: Cho hinh chit nh§t ABCD va
mgt didm P & trong (hay ngodi) hinh chi ip
nht, ndi P v6i cdc dinh, ;

2 =2 2 2
KL.:PA 4+ PC =PB + PD Hinkh 97

Suy xét 1: Ta loi dyng bén géc vuéng cha hinh chir nhat, 3% lam cho PA,
PB, PC, PD ¥ thanh canh huydn ciia cic tam gidc vudng, mudn vy, ta dung
EF//AB va & qua P, Tir dinh 1y Pitago, ta suy ra:

—2 —_—Z =2 =2 2 —2
PA = AE 4+ PE ,PC =CF <+ PF ,
edng tirng v& cta hai d3ng thire trén véi phan

A 0 ta dwee :
o0 =2 —2 2 2 2 —2
9 PA°+PC =AE + CF + P&+ PF
N _— =2
Pl Twong ty nhuw trén ta ¢6 PB 4+ PD =
4 C

—_—2 —2 —_—2 -—2
= BF 4+ DE + PE <4 PF ., Nhung
AE = BF, CF = DE, nén ta c6 th® chirng minh
Hinh 98 dweee két lujn cla bii ra mét céch d8 ding.

Suy xét 2 : Loi dung tinh chét hai dwdng chéo cia hinh chir nhit bing nhau
vA cdt nhan tgi trung &i8m O cia mdi dwrdrng @3 chitng minh bai ndy. Ta néi PO,
thi PO s& tr& thanh trung tuyén cia A PAC va A PBD; tir dinh Iy v& tdng céc
binh phwong ciia hai canh ciia mét tam gide, ta cé:

D — —2 2  ——2
PA° + PG = 20° + AC_ FE® + PD° = 7PO° 4+ DD
2 2

vl AC = BD, nén 33ng thire trong k&t luén clia bai ra 13 dung.

Mudn chéng minh téng hay hidu cla tich cic doan thing, ta ding
’a phuong phdp sau déy :

(1) Lai dung cic tam gide déng dang. Tir nhGng tam gide dong
dang, ta c6 th® suy ra tich mfly doan thing ndy bing tich cdc doan

th&ng kia, dem cfng hay trir cic tich d6 v6i nhau ta s& dwgc ding thie
cin chérng minh. '
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Vi du 59 Cho mét t& gidc ndi tidp.
Chirng minh rding tdng cdc tich cla hai

0 canh ddi nhau, bing tich cla hai dudng
chéo (dinh 1y Ptolémée, nhd thién vin va
todn hoc Hy lap).

& © G.T.: Té gidc ABCD ndi tidp.
Hinh 99 K.L.: AB.CD+AD.BC=AC.BD.

Suy xét: Mudn cé tich cia AB va CD, thi phai lam cho hai dosn nady tr&
thanh hai canh twong Gng cta hai tam gidc @dng dang. D2 dat myc &ich trén, ta
™ e~
dwng AE, sao cho BAE = CAD.

Ter AABE ~AACD, ta suyras AB:AC = BE:CD, hay AB . CD =
AC . BE...(1). Biy gi¥ ta lai tim tich cda AD va BC; quan sit hinh vé, ta thdy
AAED ~AABGC, ta c6: AD: AC == ED : BC hay AD . BC == AC . ED... (2).
Pem céng (1) véi (2) ta 8 chitng minh dwgre két lugn cia bii ra.

—— T
Chitng minh : Dung AE cit BD tai E, sao cho BAE=DAC. .. (1) dem
P —— —
cfng thém EAC vio hai v& cda (1), ta ¢6 BAC = EAD , ., (2). Vi gt ndi ti€p
i i ———
cing chdn mdt cung thi bing nhau, nén ABE == ACD .. . (3), v2 ACB == ADE, ., (4).
Suy tir (1) v (3) ta ¢6 AABE ~-AACD, AB: AC == BE ::CD hay AB.CD =
= ACBE, .. (8). Twong ty nhe trén, tr (2) vd (4) ta ¢6 AAED ~.AABC,
vd suy ra AD.BC==ACED...(6). Bem cong (5) véi (6) &woe:
AB.CD + AD.BC= AC.BE + AC.ED = AC.(BE + ED) == AC.BD.

(2) Loi dung phuong tich cia mot diém d8i véi mpt duwdng tron.
Ta ciing c6 thE ding phuong tich cia mgt ditm ddi véi mot dwdng tron
4% ching minh tdng hojc hidu cha céc
tich clia cdc doan thing ndy bing tich céc
doan thdng kia.

Vi dy 60 : G.T.: Cho A ABC ¢6 ba
géc nhon. H 1A giao ditm cda hai dudng
cao BE va CF,

K.L.: BA.BF + CA.CE = BC?

BE .BH + CF.CH = BC? Hink 100
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Sup xét : Mudn cé cée tich BA, BF, CA, CE, ta phdi lim cho FA, EA 1r& thanh
diy cla cic dudng trom.

‘Ta dyng dwdng cao the ba ]a AD, thi s& dwerc cdc tir gitc AFDC va AEDB
néi tiép, vata ¢6 BA ,BF == BC . BD, CA . CE = BC. DC. Pem cdng tirng v& cia
hai ding thirc trén véi nhau, ta 8& dwoc ding thire dau cla két lusn, Ping thice
thit hai ciing chiétng minh twong ty,

(8) Lgi dung cde dinh 1§ khdc. C6 khi ngwdi ta ciing ding nhirng
dinh 1§ nhr « tdng c4c binh phuong cQa bhai duirng chéo clia mét hinh
binh hanh biing tdng cdc binh phrong clia bdn canh» va dinh Iy vé binh
phuong cia mt canh clia mt tam gidc thudng, 8 ching minh tdng hay
hiéu cia céc tich clia cdc doan thdng ndy bing tich cic doan thing kia.

Vi du 61 : Chéng minh riag binh. phuong clia mot dudrng chéo

’ cia mdt hinh thang cin, b¥ng tich hai ddy

° cfng véi binh phueong clia mot canh bén.
G.T.: Hinh thang ABCD cén.
ho s c AD//BC3AB = CD.
Hinh 101 KL :AC = AB 4 BC.AD

Suy xét + Trong hinh thang cin, hai géc &8i dién bd nhau, nén trong hai

géc B vd D, nhét dinh c6 mdt gée la gée nhon, moét géc 1a gée th, NGu/B\nhqm,
tht ta dyng AE L BC, ¢é AC? = AB? + BC? — 2 BC . BE. Sq sénh véi déng
thirc trong két lugn, ta th€y v€ trii vi 88 hang diu cla vé phdi bing nhau xdi,
bay gidr phdi tim cdch lam cho BC? — 2BC . BE = BC . AD niva Ia dwgec, Pem
bidu thie ndy %t thanh thira 86 chung ta cé

BC? — 2 BC . BE = BC (BC— 2BE).

Vin 38 con lai 14 chitng minh BC — 2BE == AD, Ta biét ring hai géc ddy
cia hinh thang cin bing nhau, néu dyng thém DF L BC, ta 85 dwee hai tam
giic vudng bing nhau vid suy ra dwgc BE = CF, BC — 2BE == BC — BE —
— CF == EF, m3 EF == AD (canh &3i cfa hinh chi nhat). Viay két luin ca
bii ra ¢6 tht chiéng minh dwge.
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BAI TAP 13

1. Cho tam giéc ABC vuéng moit &rng thing cdt hai cgnh géc vudng AB,
‘AC t3i D vd E, Chéng minh
€D* + BE? = BC? + DE°
2. Trong A ABC, AD li dubtng cao, E 12 mot idm thy y trén AD,
chikng minh,
AB* — AC? = EB? — EC?
Chi dfin: Chitng minh hai vé cha ddng théc déu bing DB? — DG
3. Cho mét hinh thang vuéng. Chitng minh ring biéu cdc binh phwong
cla hai duwdrng chéo bing hiéu cdc binh phwong cia hai diy.
4. Hai diy AB vad CD clia dwdng trén tdm O
vudng géc véi nhau tgi E, Ching minh ring :
AR? 4+ BE® + CE? + DB’ = @
(d 1 duwdrng kinh cha duwirng tron)

Chi ddn: V& hinh va ndi cic dwdng nhw hinh
bén, ché y CB = DF.

5. Chi'ng minh: ba lin tdng cic binh phwong
cla ba canh clia mdt tam gidc, bing bdn lin tdng cdc
binh phwong cda ba trung tuyén, Hinh 102

6. Cho tié gide ABCD, E vi F )i cdc trung &idm cta AC, BD. Ching minh
AB’ + BC? + CD? 4 DA? = AC® + BD? + 4EF°

Chi ddn : N&i EB, ED tim céch #ng dyng @inh lf vé tdng vi hidu cde- binh
phwong cle hai canh cda mét tam gide.

7. Cho tir gidc ABCD néi ti6p, BC == CD. Chitng minh

AB.AD + BC* = AC?

Chi ddn: Tim trong hinh v& hai cip tam gidc d3ng dang, rdi ching minh
ABAD = .., BC? = ..,

8. Cho mdt duwdng trdn tam O véi duwdng kinh AB ; dyng hai diy AC, BD
& cung mdt phia cia AB; ching cit nhau tgi E. Chiéng minh :

AC. AE + BD . BE = AB?

9. Chéng minh rling tdng cic binh phwong cla hai dwdng chéo clia mft
hinh thang bing tdng c¢ic binh phwong cfia hai canh bén, cdng thém hai lin
tich cia hai day.
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Chi dén : Gidng phwong phip cia vi du 61 sau khi chu-ng minh dem edng
tirng v& cia hai ddng thie lai,

10, Trong AABGC, AB = ¢, AC = b, dudng phan g:ac cla géc xen gikta
hai canh &6 12 AD =1, BD = m, DC = n, Chﬁ'ng minh : to = be — mn

(hinh 108).

Chi din : Kéo dai AD cit dwing trdn ngoai tidp
A ella AABC t3i E, thi AABE ~ AADC, bec == t,, AE =

A =ty @, + 0.
4 11. Treng AABC, BC = a, CA=0), AB = ¢,
3¢ dai cta trung tuyén CD I m,. Chérng minh

BC

1 S

E me :?Vz (2% + pH— 2.
Chi ddn: Kéo dai CD &én E sao cho DX = CD,
Hink 103 thi AEBC Ja £7, rdi #ng dung &inh ¥ v& tdng céc binh

phwong cla hai dudng chéo céa /732 chitng minh,

12. Ching minh : tdng cic binh phwong cda hai dwdng chéo cfia mét
th gidc blng hai lin tdng cic binh pbwong cha hai doan thing néi litn cdc
trung 3idm cda cdc cagnh 361 nhau.

Chi ddn : Lan luwgt ndi litn cde trung &idm ofia bén canh véi nhau, ta
8¢ ¢b L7, '

§ 16. CHONG MINH DIEN TiCH BANG NHAU

Cé nhitu dinh 1§ ding d& chéng minh dign tich céc hinh bing
nhau. Nhung thudng ding nhdt 1A cdc phwong phép sau.

(1) Lyi dung cde tam gigc ¢ ddy va chitu cao bdng nhau.

Dinh Iy « hai tam gidc c6 canh d4y bing nhau vi chidu cao bing
nhau thi ¢6 dién tich bing nhau» dwgc &ng dung nhiku trong trudng
hop nhir hinh (g): hai tam gidc c6 canh d4y chung, dinh cita chiing cing
nim trén mdt dwdng thdng song song véi ddy. Trudrng hep nhu & céc
hinh (8) va (c), (c6 dinh chung va hai ddy bing nhau cing nim trén mdt
dudrng thing) va hinh (d) (gbm ci dic didm cha hai loai trén) thi it Gng
dyng dén.
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Vi du 62: G.T.: Tr ba dinh cia AABC duyng AD//BE//CF cit
canh d8i dién hojc cdc canh kéo dai tai D,E,F.

K.L.: Dién tich ADEF = 2 dién tich AABC.

Suy xét : ADEF cé the chia 1dm ba phin: mét Ja AADE, haild AADF, ba ld
AAEF, tam giac ADE va tam gidc ADB ¢6 @4y chung vi chiéu cao béing nhai nén
SAADE = SAADB (S 1 dién tich)... (1) Twong ty SAADF = \
= SAADC... (2). Dem cdng (1) véi (2) thi s& bing dién tich cita
AABC. Bay gi> ta cht chx; chérng minh thém SAAEF =
= SAABC, nhin vio hinh ta thiy SACFE == SACFB, dem hai
vé cita ddng thire ndy Irir 3i SACFA, rdi dem cfng véi (1) va

(2), ta 88 chirng minh dwec két luén,

(2) Loi dung cdec hinh binh hanh va tam gidc ¢é6 ddy va chidu cao
béng nhau.

ffﬂg dung dinh 1y «dién tich hinh tam gidc bing mot nira dién tich
hinh binh hanh c¢6 ddy va chidu cao bing ddy va chi€u cao ciia tam gide»
ciing c6 the chirng minh dién tich cdc hinh bing nhau.

Vi du 63 : Ding dién tich d& chéng minh dinh 1y Pi-ta-go.
N\
G.T.: Cha AABC, A = 90° 14y 3 canh lam canh dyng céc

hinh vudng ABDE, BCFG va CAHK ra phia ngodi clia
tam gidc.

K.L.: SABDE + SCAHK = SBCFG.
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Suy xét : N6i CD, thi hinh vuéng ABDE v P
ABCD cé BD 1A 84y chung, AB bing duidrng cao cua
tam gidc nén S hinh vuéng ABDE = 2SABCD... (Il) %
N3i thém AG, ta 88 chirng minh dwoe ABCD =
= ABGA, tam gidc biing nhau thi dién tich cta ching ) K
ciing biing nhau, Ta dyng thém ALM L BC, tireng tw 87 ‘ i Te
nhir (1), tacé: S cia hinh chix nhit BLMG =2SA ¢ 7
BGX... (2). So sinh (1) va (2), ta thiy S cdia hink ;
vuing ABDE=S [J BLMG. VA ta ciing ¢6 the dung GL i Jg
cing mdt phwrorng phip chitng minh S ciia hinh vudng
ACKH =S CJCLMF. Hink 106

(8) Loi dung ty s¢ dién tich ctia hai tam gidc cé6 chidu cao b&ng
nhau. Vi «ty s8 dién tich cla hai tam gidc ¢6 chitu cao bing nhau
bing ty s8 hai ddy clia hai tam gidc d6 », cho nén n&u ¢6 BE : EC=m:n,
thi ¢6 SAABE : SAAEC = m : n.

Vi dy 64: G.T.: Trén ba canh AB, BC, CA cia AABC ldy ba
doan AD, BE. CF mbi doan bing -.:1.3- ctia mdi canh,

1
« KL: SADEF=_S AABC
)}
Suy xét: Giira ADEF vda AABC khéng lién quan trye
F  tiép véinhau nén phii tim mét tam gidc khiec Jam trung gian,
Muén chiéng minh

1
SADEF = Y SAABC thi ta chitng minh SABED +

w‘w

Hinh 107 S ACFE + S AADF= = SAABC. Ta quansit A BED

vd A ABC, 32 d& so sinh ta néi AE va diing /A ABE }am trung gian vi hai tam gide
trirére d8u cd mét chidu cao biing mét chidu cao cia A ABE.

Chitng minh : N&i AE, ta 4 biét BE = _13_ BC, md BE va BC 12 hai 34y cia

A ABE vi AABC cé chitu cao biing nhau, tir dinh 1§ néu & (3) ta c6; SAABE ==

L
3

2
SAABC., Mat khic BD = —i— AB, nén SABED = -3 SAABE =
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2 1 2
=3 . TSAABC—'-‘- < AABC,
Chiéng minh twong ty, ta ciing cé
2 2
SACFE = > SAABC, SAADF = 3 SAABC,

Liy SAABC lin hrot trir &i ba tam gido trén dweo:

2 1
SADEF = (1 — 3.—-) SAABC = —= SAABC,

(4) Lgi dung duing trung bink cida tam gidc. Ba dudng trung
binh clia tam gidc chia tam gidc 4y thanh bdn tam gidc nhd bling nhau,
va dién tich mbi tam gidc tao nén bdi mét dudng trung binh cit hai
canh chi bing mét phin tr dién tich tam gidc ci. Mdi lién quan nay
ciing thutng degce &ng dung trong khi chirng minh.

Vi dy 65: G.T.: Cho tir gidc ABCD,
M va N 13 cdc trung didm cla AC, BD,
deng MO//DB, NO//AC, n8i trung diém
cta b8n canh 14 E, F, G, H véi O.

K. L.: OE, OF, OG, OH chia t& gidc
ABCD thanh bdn phén c¢é dién tich
bing nhau. Hinh 108

1 1
Suy xét: Néi MF ,MG thi S AMFC = - SAABC, SAMGC = Y
SAADC, cing tirng v& ciia hai dAng thic trén lai ta dwoe dién tich cha tf gide
1 1
MFCD = - ABCD, Muén ching minh dién tich cha t& gide OFCG == Y

ABCD, ta chi cin chitng minh di¢n tich eda té gidc MFCG == dign tich cia ti
gidc OFGG la dwqe. Hai tid gidc nay ¢6 AFCG chung, nén chi cin chitng minh
thém SAMFG == SAOFG. Vi FG//BD//OM, nén hai tam gidc nay c6 cing mit
chidu cao, lai cé 3iy chung, do &6 dién tich cla ching bing nhau,

131



BAI TAP 16

1. Cho/~7ABCD, dgng &wdng song song BD cit canh BC tai E vd canh
CD tai F. Chéng minh SAABE = SAADF.

Chi ddn: Néi BF, DE chi ¥ ba cip tam gidc cé @4y chung vi chidu cao
bing nhau.

2. Chirng minh ring dién tich cia mét tam gidc ¢6 canh ddy la canh bén cla
mét hinh thang, dinh Ia trung &idm cla canh bén kia, hing mdt nira di¢n tich cha
hinh thang &6,

3. Tir dinh A c¢iaZ7 ABCD ké mdt dwdrng thing cit BC tai E, cit DG kéo
di tai F. Chirng minh SAABF == SAADE, SAECD = SABEF.

4, Cho A ABC kéo dai AB 3én D, BC 8&n E, CA dén F sao cho AB == BD,
BC = CE, CA = AF. Chéng minh SADEF = 7SAABC.

5. Trung tuyén AD va BE ca /A ABG cit nbau tai F. Chirng minh :
1 1 1

SADFF = —= SACEF = —— S ACED = —~ SAABF.

Chi ddn: AF: FD = 2:1,BF: FE =2:1.

6. ‘Trong hinh thang ABCD, E va F la cdc trung di2m ciie haiddy AD va BC,
trén EF 1a My mét didm O tuy §. Chiing minh: GO = OH.

7. Chitng minh ring di¢n tich clia mét 1am gisc cé

ba canh 12 ba &wdng trung tuyén ciia mét tam gidc cho trirére,
3
I3 4‘ £ bing ~7~ dién tich ciia tam gidc cho truée,
l Chi dén: Ba trung tuyén BD, BE, CF gip nhau tgi G,

goi H 14 trung di8m cia CG, thi ba csnh céia A DGH

1
Hinh 109 méi canh bing ry clia mot trung tuyén, va dién tich s& biing
% di¢n tich cds tam gifc c6 ba canh 1a ba trung tuyén. Mt kbdc dign tich cia

1
ADGH cing bing-i-z- dién tich cia AABC.
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A " 2 8. Trong Z7ABCD, E, F, G, H 1A trung

q didm clia c4c canh AB, BC, CD, DA. Bén
doan thing AG, BH, CE, DF cit nhau t%iK, L,
M, N. Chéng winh :

$ £ KLMN :—i-SD ABCD.

Hinh 110

Chi ddn: Tacé thd chimg minh AG [/ EC, BH // FD m¢ét cich d& dang. Vi
GN, MF &8u 1a duwirng trung binh cka cde A, nén DN = NM = KL = LB =

4 4
= 2MF, DM = e DF, SADMC = —5—-A DFC. Nhuwng dién tich cha ADFC =
1
=-—1— S L7ABCD. Do 6 SA DMC = < S £Z7ABCD,
9. Trong hinh vuéng ABCD, E va M li trung &i2m cia CD xa DA, G Ik giao

1 .
&idm cia BE vk CF. Ching minh S A BCG = 5 dién tich cla A&]D. -}BGD

§ 17. CH'NG MINH BANG PHUONG PHAP BAI SO

Cé moét s8 bai tap hinh hoc trong d6 ta phai dya vao céc dinh lyda
hoc 4% tinh d8 16n clia mdt géc ndo 46, 36 dai cha mot doan théng hay
mét cung cho truéce, hoic dién tich cia mgt hinh ndo truée, r6i mdi co

tht chirng minh dwec bdi tip d6. Pdy 12 nhirng bai tdp cé lién quan dén
vin d8 tinh todn hinh hoc.

A N E D

Vidy 66 : G.T.:0la giao dim ciia hai dudrng

chéo AC, BD trong hinh vuéng ABCD. Lin lwet G ‘\‘ L L
ldy A,B,C,Dlam tdm, AO ldm ban kinh dyug cdc NG
cung cit b8n canh tai E, F, G, H, K, L, M, N. FR AN
K.L.: Pa gidkc NGFKHMLE la b4t S
gidc deu. 8 k H ¢
Hinh 111

Suy xét : Mudn chitng minh bdt gidce NG FK HML E labat gidc d8u, ta cé
thd chirng minh mdi gée cita da gidc nay bing 135¢ trwée, D2 dat myc dich txén,
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ta chi cin chirng minh cdc tam gidc bi cdt di & bén gbéc la nhirng tam gide ¢dn céd gée
& ddy biing 450 13 dwec, Sau 36 ta 8€ dung dinh 1j Pi-ta-go &k ching minh cdc cgnh

clia da gifc bling nhau, vi trong rwdrng hep ndy 4p dyng dinh ly Pi-ta.go tién lgi
hon,

Chirng minh: Vi duwdng chéo clia binh vudng cit nhau tgi trung 3idm, nén

BG =BO=DO0 = DN. Tir AB=AD va 3ing thirc trén, ta suyra AG == AN, do
—— e — T T
86 A AGN vuéng cén, ta ¢6 AGN = ANG = 450, tir 36 FGN = ENG == 1350,

Twong ty nhw trén, ta ciing chirng minh dwee sdu géc con laicha da gide
trén md: géc biing 1350, day 1a mot da gide cb tdm gée bing nhau,

Néu géc d¢ dii cha m8i canh hinh vuéng Ja a, thi tir dinh Iy Pi-ta-go, ta tinh
dwec 39 dai cla dwdng chéo

DB = }al+a® = J2a Dods DN =DO = V: a,

Fl F)
AN = (l —_— }/2 )a. Twong te nhw trén, DE = (1 — }/2 )a.

/2 -
ChonénNE=3—2(l——- —!-—22—-)a = (}/2 — 1) a,

Mgt khédc trong tam gidc vodng cdn AGN, 3i bhiét canh bén dai

(o)
- YT

VE(l— szz )a:

= (Y3 — Da

U

Twong ty nhw trén, ta cing cé thd chirng minh
cac canh khac cha bét gide ndy d8u bing

(V:‘a’_ — l) a,

Vay hé4t gidc ndy cé 8 canh bing nhau.

Tdng hop cd hai phin chig minh trén, ta két lujn
bat gidc trén 1A bat gide dbu.

Vi du 67. G.T.: Cho dutrng trdn tém O,

e

Hinh 112 ABC =120 dyng hai tiép tuyén qua A va C,
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chiing cft nhau tai D, dyng dudng trdn i8m P ti€p xtGc vé6i AD, CD va
—

ABC.”
K.L.: Chu vi cla dudrng tron tdm P blng 44 dai cia cung ABC.

Suy xét ; Goi R la bdn kinh cta duwdng tron tdm O, ta c6 thd tinh &wge &6 dai
A

ctia ABC. Ta dyng tiép tuyén chung trong cia hai durdng tron qua tiép didm B, thi
ta s& dwoe A DEF déu, vasuyra PB = —;- DB. Mit khiac A AOB ciing la tam
gidec d8u, nén ta cé thé chirng minh dwge DB == BO =R, va tinh dwgc bén kinh
PB cla dwdng tron tam P, rditinh chu vi cha dudng tron 6.

A
Chitng minh: N&i DO vi DO chia 86i D, nén phdi &i qua P. N&i AB, vi DO

" —
chia 861 AOC, nén AOB — 600, A AOB d2u, Nhwng A AOﬁ 1d tam gide vubng,
nén BO = AB = BD.
Dung tiép tuyén chung trong EF qua tiép didm B, thi EF L DO, nén DE =
A A AN A
== DF. Trong ttr gidc DAOGC, ¢6 A = C ==900, O = 1209, nén D == 600, va

A DEF ciing la tam gidc d8u. Pt OA = OB == R, thi BD== Rvi bin kinh cta
, L 1
&uwdng trdn ndi tiép trong mPt tam gidc ddu bing 3 chiéu cao, nén PB = 5 BD =

1
-3— R, chu vi cha dwdng trén taim Plas 21! PB = 2. ?R = —g— R, Mt

khéc, &) dai cia ABC ::;—gg 2aR = —5;-1IR. Viy 84 dai cta “ABC bing chu vi

dudng tron tam P.

Vi du 68 :

G.T.: Cho bay dudrng tron ¢6 bén kinh bing
nhau, ti€p xtic v6i nhau, vi bi bao trong mét hinh
vanh khuyén (nhu hinh 113) biét ring tdng dién
tich clia bay hinh . trdn bing dién tich hinh vanh
khuyén.

K. L.: Béngang cda hinh vinh khuyén bing
bén kinh cla dudng tron. Hinh 113
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Suy xét: Goi x 13 b8 ngang (chidu réng) ctia hinh vinh khuyén r la bén kinh ciia
m3i duwdng tron, thi ban kinh 16n cda hinh vinh khnyén bing x + 3r, bén kinh nhé
biing 3r, vi ta c6 th® tinh 8were dién tich clia hinh vanh khuyén. M4t khéc, tir r ta cling
tinh dién tich cfia by hinh trén vi theo y ciia bdira ta lip phwong trinh.

Néu gidi phwoeng trinh 86 ma dworc x = r, thl chitng mink dwere bai tap.

Chitng minh : Vi céc tiép didm déu nim trén dwidrng ndi tdm, cho nén, néu goi
bén kinh clia cdc dwdng tron )i r, bt ngang clia hinh vanh khuyénld x, thita 6 bin
kinh 16m cfia hinh vanh khuyén 12 x + 3r, ban kinh bé 1a 3r, dién tich cia hinh vanh
khuyén 1 :

m(x + 30 — a(3r)* = n(x* + 6rx)

Miit khéc, ta ¢6 tdng dién tich cla bay hinh tréon la Tne> theo gid thiét, ta cé

phwaong trinh sau :
tl(.vt2 + 6rx) = Tnr?

Rit gon dwrgc: x4 brx — T2 =0
hay (x—1) (x+7r)=0
ta cb: x = r hog¢c x==-—Tr.,

Vi 3¢ dai cta doan thing khéng the 13 mét s 4m, nén bé ngang ciia hinh
vinh khuyén bing hin kinh cia &wirng trén,

BAI TAP 17

1. Trén canh huyén BC cla tam gidc vuéng ABC ldy hai &idm D vd E, sao
— 1 ———
cho BE == AB, = CD = AC, Cintng minh: DAE = Y BAC.

2, Cho mot tam gide cin 6 géc & dinh bing 360, Chitng minh ring dwdng phin
gidc clia mot géc 34y chia tam gide &y thinh hai tam gidc cin mdéi.

3. a, b, c1a @5 ddi ba canh ecda A ABC, ban kinh clia dwdng trén ndi tiép véi

1
tam gidc 8y lar, goi S= 5 (a+b+4c) va A thay chodiéntich A ABC. Ching

. A
h =—=.
minh ring r S
Chiddn: Goi Q13 tam cia @wdng trdn ndi tiép, thidiéntich cia A OBC =

1 1 1
= San chia AOCA = —2—br, ciia A OAB == 5 o r3i cPng tirng v¥ cla ding

thire trén lai véi nhaun,
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4. Cinghditrén,goizr,, rp>1. Jaban kinh cla céc dwdng trdn bing tiép
ba eanh a, b, ¢, hiy chitng minh ;

= A A
ro"‘?.':‘;' r\;:-—s—;—-}; rc=s~é.c

5. Cingbdi rén, goi R14 ban kinh cds dwing tron ngomi ti€p véi A ARG
Chirng minh ;
abd
R= g

Chiddn: Goih, Ii chidu cao cliu A ABC trén canh a, tir (9) ciia bai tap 13,

ta suy ra bo == JRhg , vi tiy cdng thite tinh dién tich ela tam gide, ta cd/\ == -%. ah,

1 1 1 1
6, Gidng bai wén. Chiing minh -}:;—+ hy - Y e
Chi ddn: Liy dién tich vd 9 dii cda céc cgnh bidu didn cio dwdng cao,
1 1 1
7. Giéng bai trén. Ching minh: +—_—F — =
a Tp Te r

8. Cho hai dwdng trén khéng bing nhau, trén mdi dwyng trén ldy mét cung,
hai cung &6 o6 &4 dai bling nhau, Chirng minh ring ty 8 gitra goc & tam Gng véi hai
cung &4, bing t} s8 nghjch ddo cla haibin kinh,

9. Dem dwdng kinh clia mot dwdng trdn cho trwéc chia thinh m{tsd phin
tliy § bing nhau Iin lwgt 18y cic doan thing tgo biri mét ddu ndy ciéia dwdng kinh
v tirng 3i3m chia 1Am dudng kinh, deng cdc nira dwdng trdn v8 phia trén clia dvdng
kinh che trwéc sau 84, Iin hegit My céc doan thing tao bdi d3u kia cda duwdng kink
va tirng 3idm chia im &wdrng kinh, dwng cdc nia dwdng trdn vé phia dwédi cia
@wdrng kinh cho trwére, Hiy chirng minh @

(a) Nhitng nira dwdng tron 36 chia dwdng trdén ci
thinh nhirng hinh ¢6 dién tich bdng nhau (hinh giéi han
béri cdc niva duwdrng tron), <

S
(b) Chu vi ctia m3i hinh bing chu vi cia dwing tron ‘\\\\\\\\
cho trwédec, " " ¢ ) 5 A %N

N
10. Cho mét dwdng trén tim O cé hai dwdng kinh \\\§\\\\
AB vd CD vuéng géc véi nhan, liy AD IAm bin \.\\\\
[

I~
kinb, D lAm tim dyng AMB cit CD tai M. Chirng minh
rdng di¢n tich cfia hinh tring khuyét AMBC bing dién
tick cia A ABD. Hinh 114

7/
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Chi ddn: Chitng minh dién tich cfa n¥a hinh tron AOBC biing dién tich cha

hinh quat DAMB trueée,

——
11, Cho ni*a dwdng trén c¢6 dwing kinh AB, rén AB ldy mét didm C,
deng CD 1 AB, liy AD, BD lam &u¥ng kinh dung hai nira dwdng €rdn vé ciing

Hinh 115

phia véinra dwdrng tron cd (hinh 115). Chving minh ring
dién tich trong phin gach sgc bing dién tich cia &uwdrng
trén c6 duwdng kinh 13 CD,

12. Trén bén kinh OA cha dwdng irdn tim O My
m¢t di2m B sao cho OB Ia doan trung bink nhén gita OA
va AB, deng mét dwdng tron ddng tim véi dwdng tron
cho treéc ¢6 ban kinh }a- OB. Chirng minh ring t§ sd
dign tich gitra hinh wdn ban kinh OB vi hinh vanh
khuyén bing ty 26 dién tich gita hinh vinh khuyén va
hinh trén cho trwée.

Chi ddn: ViOA: OB = OB:AB, nén ta c6 OB>= OA .AB v&
dign tich hinh vanh khuyén biing:

——— — —2
n (OA2 — OB%) == (OA°—OA.AB) ==x. OA (0A —

Cho nén dt hinh trén cii : dién tich hinh vinh kbuyén = e

— AB)= =n.0A. OB.

—2

n .OA: wn0A,0B=04:0B,

A

va dt hinh vinh khuyén : dt hinh trdén bin kinh OB =

n,0A,.OB:

2
n.0B = 0A:O0B, Hink 116

§ 18. CHUNG MINH VE CAC BAI LUQGNG KHONG POl
CAC BAI LUQ'NG CU'C PAI HAY CUC TIEU

Hinh 117

138

Néu hinh vé c6 mdt phén ndy c8 dinh, mét
phin kia lai ¢6 thé thay dbi, thi tdng, hiéu, tich, t¥
s8 ho§c géc xen giita cfia hai doan thing chuyén
déng d6i khi'c6 mét gid tri khéng dbi. Musn
chirng minh dai lwong ndo d6 c6 mt gid tri
khéng dbi, truréc tién phii tim xem gid tri 46 bing
mét doan thdng cd dinh nlo, hay bing tich, tj sb
hojc géc xen giita cta hai doan thing c8 dinh



ndo, sau d6 méi chirng minh riing khi hinh vé thay 43i, dai lrgng ta xét
vén bing doan thing c8 dinh hay tich, tjy s8 hojic géc xen gitra cia hai
doan thing cB dinh ma ta da tim dugc & trén kia.

Vi du 69 : G.T.: Hai dutyng trdn ¢8 dinh giao nhau tai hai ditm A
vd B. Qua A dyng mt cit tuyén CAD tiy y.

——
K.L.: CBD c6 mdt gid tri khong d&i.

Suy xét: Vicét tuyén CAD cé thd thay d3i, nén hai cgnh cia géc CBD cé
———
dinh B ¢3 dinh ciing thay 83i theo CAD, Ta thir nghién céu xem CBD c6 thd bing

-
mét gé¢ ndo c8 &jnh khéng, ta ndi AB, chia CBD thinh hai phin, m8i phin Ja m{t
goc ndi ti€p, tr djnh 1y ve géc giwa ti6p tuyén va diy diqua tifp didm, ta bi&t cic
goc ndi tip &6 bing cde goc gidra tidp tuy&n tai A vd ddy CAD, nhwng vj tri cia hai
—
tiép tuyén cb dinh, nén c6thd ching minh CBD cb gid tri kbong ddi.

Chirtng minh: N&i AB, dyng ti€p tuyén EF vd GH ciia hai dwdng trdn tgi A*
Tir dinh 1§ * Géc giifa ti€p tuyén v mot day di qua tikp &idm bing gbc ndi 1ikp cling
chin mdt cung véi dady 36 ", tacé:

—_—— p—— e e ——
ABC = CAE = DAF, ABD = DAG. B&m cfng tirng v& ciia hai dng thirc trén
—— ——
dwgc: CBD = GAF. Diu cho vj tri cia CAD thay @3i thé ndo &i nita, nhwng ti&p

——— —_——~——
tuyén EF va GH t3i A viin cd dinh, nén GAF c§dinh viy CBD ciing c6 gif trj khong
&di.

Trong tdt cd nhitng hinh hinh hoc théa mén cdc didu kién cla bai tap
{don gidn nhdt 12 doan thing) hinh ndo 16n nhft goi 13 eyc dai, hinh nao
nhd nhdt goi 1a cyc tidu. Cac bai t4p trong 46 cin chitng minh m§t hinh
hinh hoc hao d6 1a 16n nhdt hay bé nhdt, goi 1a nhitng bai tgp vé cyc dai
hay cyc tiku.

Ngudi ta thuong ding ba dinh Iy sau ddy d& ching minh mgt doan
thing 1a cyc dai hay cyec tidu:

(1) Trong tdt cd céc dwdng ndi litn hai dim, doan thing ndi li¥n
hai diém dé ngin nhit.

(2) Trong tdt ca cic dutrng ni li¥n mot didm & ngodi mdt dudrng
thing cho tru6c véi dudrng thing 46, dudng vubng gbéc ha tir ditm dé
xudng dudng thing 12 dudng ngin nhit,
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(3) Trong t§t c céc day cung di qua mot di¥m trén dudng trdn,
dudng kinh di qua ditm d6 c6 3¢ dai 16n nhit.

Vi du 70. G.T.: Cho hai dudng trdn
tam O va O’ giao nhau, qua mét giso didm A
ké nhidu cét tuyén, trong d6 cdt tuyén
PQ// 00"

K.L.: Cét tuyén PQ 16n nhit.
Suy xét: Ta dwng mébt cét tuyén P’Q’ khéng song
song v&i 00’ va diqua A, tir O vk O’ hg cdo dwdng
vuong géc UB, O°C xudng cét tuyén 36, thi B va C

Hinh 118 chia @6i diy AP’ va AQ’, nén PQ' = AP 4
+ AQ* = 2AB + 2AC = 2BC.

Va tir O’ ta bg O'D L OB, thi O'D// P*Q’, nhwng OB ciing // 0°C, nén t& gide
O'DBC a /=7, P'Q? == 2BC = 20°D.

Ta hg thém OE, O°F vuéng géc véi PQ, ciing theo cich chitng minh trén, ta céd s
PQ = 200°,

Vi O’'D L OB, nén 00’ > O°D, ta suy ra PQ>P°Q’, Néu PQ &i lén hon
mjt cét tuyén bitky qua A md khéng // véi OQ* thi trong tit cd cat tuyén qua A,
PQ 16n nhit,

BAI TAP 18

1. Chirng minh ring hién céc khodng céch tir mét 3idm bét ky trén cani
day kéo dii clta mot tam gide can dén hai canh bén c6 mét gié i khéng 3di,

Chi ddn : Tham khdo bai (1) ciia bai tip 5.

2. Tir mét &id3m O k& ba nira dwdng théng OA, OB, OC, P li mft &idm trén
OB, PD L OA,PE L OC. Chiirng minh x3ng PD ; PE ¢6 mt gif tri khéng &df khi P
chuy3n &ng trén OB,

3. Cho mdt dwdrng trdn ¢8 dinh trén dvdng kinh AB kéo dii Iy mét didm C c6
dinh, dyng CD L AC, k& mét dwdng thing thy ¥ di qua A’ cit CD tai E va cit dudng
tron tgi F. Chirng minh AE . AF ¢é m¢t gid tri khong d3i.

Ch ddn: AB va AC 1A hai doan thing c8 djnh, hiy tim m¢t cip tam gide Jong
dang, r3i chitng minh cdec &oan thdng ty I¢ véi nhau.

4. Cho hai dwing trén d8ng tdm c8 dinh ¢6 tdm [a O, ABIa dwing ki:nh cia

—2 —2
mét dwyng trdn, trén dwirng trdn kia ldy mét &idm P tiy ¥, Chirmg minhPA | PB
¢é mjt gid trj khong 3.
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Cht ddn: P4 dii cia haibdn kinh Ia c§ 3inh, ding &jnh 1j v& tlmg'2 cac hinzh
phwong cla hai canh clia mdt tam gide @8 chiéng minh, vé bidu dién PA 4 PB
theo bin kinh céia hai dwdng trdn.

5. Trong m{t dudng trdn tdm Oldy mét &idm P ¢ &inh. Chiéng minh
ring trong tét cd cde diy qua P, thl diy vubng gbéc v6idudng kinh &i qua P 13
ngin nhit.

6, Cho hai dwdng trén & ngodi nhau, duwdng
ndi tdim 0O’ cit hai dwdng tron tai A va A’
{hinh 119), kéo daj 00’ v& cd hai phia, cit haj
dring tron tgi B va B’. Chitng minh rdng AA’ 1A
khodng céch ngin nhét gida hai dwdng tron, BB la
khodng cdch 16n nhdt giia haiduwirng tron.

Chi ddn : Dudng gip khic OCC’0O? > doan Hinh 119
thdng OAA’Q’, dem ci hai v& trir di ban kinh cia
hai &wdng trén, Budng gép khic DOO’D’ > dosn thing DCC'D’, rdi thay céc béin
kinh vdo hai vé,

7. Cho mét dudng tron tdm O vi mét didm P & ngodi dwdrng tron, ké mot
dwdorng thing &i qua P va O cit Juwdng trdn tgi A va B, A ném gida Ova P,
Chiéng minh PA 1a khodng cdch ngdn nhit tir P 3én dwdng tréon va PB 14 khodng
cdch lén nhét tir P3&n duwdrng trén 6.

§ 19. CAC PHUO'NG PHAP CHUNG MINH KHAC

Trong cdc myc truée, tadi phan loai bai tap theo két ludn cla ching.
Ngoai céc loai bai tap d6, cdn c6 nhidu loai khdc nia. Néu ching ta ndm
vitng nhitng phuong phép giéi thitu & céc muc trwde, thi viée ching
minh céc loai bai tdp khdc ciing khong khé khin lim. D& két thdc
chrong ndy, ching t6i néu thém mdt sd vi dy, chi khong giéi thidu tirng
loai nia.

Nhur mudn chitng minh mét hinh 12 hinh vuéng, treéc tién ta c6 the
dp dyng phong phdp chirng minh bhai dudng song song véi nhau d&
chiing minh hinh d6 1a hinh binh hanh trueéc; r6i lai dp dyng phwong
phép chirng minh hai doan thing bing nhau d¢ ching minh hai canh k&
nhau ci2 hinh 86 biing nhau. Cudi ciing ta 4p dung phuwong phip chirng
minh hai du¥ng vubng géc véi nhau d& chéng minh hai canh k& nhau
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cia chlng tao thinh mgt géc vudng. Lin lwgt 3p dyng ba phuong
phédp d6, ta sé chirng minh dwee bii t3p trén.

Vi dy 71. G.T. : Trong hinh vudng ABCD. A’, 1 7 8 -

B, C', D' Ia trung dibm cfa cdccanh CD, DA, AB, | 2,
BC. AA’, BB, CC’, DD’ cdt nhau tai E, F, ¢ a4’
G, H. F A
K.L.: Té¢ gide EFGH li hinh vubng. Ta
" 8 0’ c

kbéng suy xét bai nay.
Hinh 120

Chitng minh: Vi AC’ va A’C 13 mft nira cha hai canh @8i nhau cda hinh vudng
nén AC’ // A°C, ta cétir gife AC'CA’ Ia £=7 , nén AA'[/C’C, Tirong ty BR’//D'D,

Viy tie gide EFGH Ia £

Xét hai tam gidc vudng AA’ D vk BB’ A, c6 hai canh gée vudng biing nhau ting
A AR AN )
#6i mdt, nén ching bingnhau, tarit ya 1 = 2, 3 = 4 (hai gbc ndy phu véi hai

gbc bing nhau, nén ching bing nbau). Twong tw nhw trén ta ¢6 2 = 5, do &6
A ABE = A BCF, tasuy ra AE = BF,

Trong hai A ADH vi A ABE, B’E va C'F d3u 1& dwbng thing &i qua trung
di2m ctia mot cgnh vi song song véi mdt canh khic, nén AE=EH, BF =FE, do
&6 EH==FE, Viy t& gidfc KEFGH 13 mgt hinh thoi.

AN AN ACA .
Tiching minh trén: 1 =2 mal 4+ 3 = 909 thi 2 4+ 3 = 900 viy

——
FEH = 9(0. Viy tiv gidc EFGH 13 hinh ch& nhat.
Tdng hop cic két quid trén lai, ta ¢é thd xdc dinh & gidc EFGH la mét
hinh vuéng,

Mudn chérng minh hai cung bing nhau, ta ¢ tht 4p dung phuwong
phép chitng minh hai doan thdng biing nhau (chéng minh hai déy treong
hai cung &6 b¥ng nhau); hodic dp dyng phuong phép ching minh hai

g6c bing nhau (chérng minh hai géc noi ti€p (géc
A & tdm) twong Gng bing nhau); hodc 4p dung
phuong phdp chéng minh hai dw¥ng song song

v6inhau d8 chirng minh hai ddy treong hai cung
’A d6 song song v6i nhau trwéc, r8i dung cdc
5 phwong phép khédc chirng minh tidp.

[e] 8
Vidu72: G.T. : Trong mét ph¥n tw hinh

Hink 122 tron AOB, ldy bin kinh OA va OB lam duwing
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kinh, dyng céc nira dudng trdn vdo phia trongcta hinh, hai nira duwing
trdon d6 giao nhau tai C.

~ 7~ -~
K.L.: AC = CO = CB,

Suy xét:, Vi OA = OB, nén hai nira dwirng biing nhau. Mudn gidi quyét bai

ndy, ta phéi chti-ng minh AC=C0 =CB truéc. D2 dat m{xe dich @6, ta phii
-

—— —— /\
chérng minh CAO == COA, CBO = GCOB. Vi ACOvi BCO &3u  bing 909,

N T

nén OAC, CBO &&u bing 450,

—— ——
Chirng minh + N&i AC, OC, BC. ACO va BCO d8u Ia géc ndi tiép chin nira
dud¥ng trdn, nén ching déu bang 900, vi A C, B thing bhing. Trong A OAB:

0 =900, OA = OB nén ABO = BAO =45, Trong AACO, & bi&t
—— ——
mét géc bling 900, mdt gée khdc bing 459, thi AOC ciing bing 459, Do &6 BAO =
——— —~ o~ —_—
== AOC ta suy ra AC=CO0, AC = EB. Céng twong ty nhr trén, ta ¢é CO == CB.
C6é mdt s6 bai tap v& chitng minh dién tich, cin phailién he v6i céc

ty 1& thée. Ngugce lai, 6 mot s8 bai tip ching 4 o
minh doan thdng t 18 lai cén phdi dya vao dién v
tich cta cde hiph. Ta hay xem vi dy dudi déy: ‘

Vi du 73. G.T.: Trong hinh thang ABCD,
AD//BC, hai dudrng chéo cit nhau tai O, dien 4 <
tich cia A OBC=p? clia A OAD=q2 Hink 122

K.L.: Dién tich clia hinh thang ABCD == (p + ¢)2.

Suy xét: Ding thirc ta cin chitng minh 13 S ciia ABCD = p2 4+ 2pq + ¢2

(S 13 dién tich). Tir gid thiét, ta biéi chi cén chirng minh thém:
SAOAB+SAO0CD= 2pq.

Nbhung S A ABC= SA DBC, tir 86, ta suy &wge S A OAB= S A OCD.
Biy gir ta hiy tim céch chéng minh S A OAB= pq.

Vi pq I trung binh nhan gita p2 va q2 (p2: pg=1pq: q2), cho nén 3% ching
minh SAOAB == pq, ta ¢4 tht chitng minh SAOBC : SAOAB=
= S AOAB: S A GAD.

Hai tam gidc & v€ trdi cia ty 16 thiée trén cé chidu cao bing nhaun, nén 1y s8
dién tich clia chiing bing ty s8 giwva hai 34y téc1d CO: OA. Twong ty, t§ s6 dién
tich ciia hai tam gidc & vé€ ph3i bing BO : OD. Néu by gid> ta chitng minh &woc 3
CO: 0A = BO:0D thi gidi quyét dwee bai nky. Vi bén dogn thing ndy B céc
egnh twong &ng clia hai tam gidc d%ng dang, nén t§ 1§ thic cudi cung cé thd
ching minh dwec d& dang,
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BAI TAP 19

1. Trén céc canh chia hinh vuéng ABCD liy chc dogn AA’ == BB’ =CC’ =
=DD’, Chimg minh té gidc A’B’C’D’ ciing l& hinh vuéng.

2. Dudng phén gifc cda cic gée cla hinh chi# nhit ABCD cit nhau ti E, F,
G, H, Chiing minh i gidéc EFGH la m{t hinh vuéng.

3. Cho A ABC vuéng, dwirng phin giic clia géc vudng C cit canh huydn tai
D, dyng DE | BC, DF L AC, chitng minh té gidc DECF 13 hinh vuéng.

4. Kéo dii ba canh cha tam gidc d%u ABC, sao cho AA’= BB’ = CC'.
Chiing minh A A’B’C’ ciing 14 tam gidc déu.

5. T giao di3m cilia hai dw¥ng chéo trong mét hinh thoi ha cic dwdng vudng
g6c xudng cic cenh, Chéng minh ring v gide c6 céc dinh la chan cic dudng
vudng géc d6 13 mét hinh chir nhit.

6. Kéo diihai d&y cung AB, CD clia mdt @udng trdn cho trweée, ching cit
nhau tai O, phn giéc cita O cdt AG,BD tai E va F. Ching minhring AE — BF =
= CE — DF.

Chi ddn : Tir F dyng hai diy song song.véi AB va CD,

7. Cho /=7 ABCD, P Ji mét &idm thy ¥ trén dwirng chéo BD,PE L AB,
PF 1 BC. Chétng minh PE : PF == BC: AB,

1 1
Chi din : S A\ ABP==S A BCP, tirc Ia Y AB.PE= o} BC. PF.
8, Liy ban kinh OA ciia dwdng tron tdm O lam duwdng
kinh dyng mét dwdng tron (hinh 123) cit diy AB tai C,
g Chirng minh dién tich cia hinh vién phin AMB : dién tich

'ie’ ciia hinh vién phan ANC =4: 1,
A

Chi ddn: P, C la trung 3idm oiia OA, AB, nén dién tich
ctia hinh quat OAMB: dién tich cda hinh qust PANC =
Hinh 123 = 4:1,.SAOAB:S APAC=+4:1
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CHUONGIII

VAN DUNG CAC PINH LY VA PHUONG PHAP
CHU'NG MINH PHAI LINH HOAT

§1. BIEN POI PINH LY

Céc dinh 1§ (gbm cd bai t3p) cha mén hinh hoc rdt nhidu, cic
phuong phdp chérng minh cing nhigu. Trong cic chwrong trwéce ta di
phin loai va nghién ciru t my, nhung vin chwa diy du va hoan thién.
Ngoai nhitny phwong phép chirng minh ¢6 céc bwée 1am nhdt dinh ma
ta d4 thanh thao, ta cdn phdi bi€t phét huy tinh séng tao, van dung dinh
1¥ v phuwong phdp chéng minh mét cich linh hoat, nhr vy méi tién bo
duee.

Viy mudn vén dyng cic dinh 1§ va cic phuong phdp ching minh
cho linh hoat, thi c6 bi quy&t gi khong?

Vin 48 nay rdt khé trd 1&i. Vi n6 khong c6 nhing tiéu chulin tuyét
d8i, va mudn néi ciing khong bi€t nén bt d%u nhu thé ndo. Phrong phip
tét nhdt Ia ty minh 8 géng tim hidu nhidu. (F ddy, ching 16i chi c6 thd
cung cfp cho cdc ban mot s§ hiku bi€t ma chdng t6i nghi dwgc d& céc
ban tham khio.

Diu tién, ta hdy néi vé bién dbi cic dinh 1¥. Nhirng dinh lycé trong
sach gido khoa, chi 1A m4t s8 ta thuirng ding dén va twong déi quan
trong. Khi chirng minh bai tap, ngodi nhitng dinh 1y d6, ta cdn phai big
chon ldy nhirng dinh Iy quan trong trong céc bai tip d8 rng dyng. Khong
nhirng thé, c6 khi ta cdn phai bign 3bica dinh 1§ trong sich gido khoa
hodc trong bai tip, 1am cho phwong phap ching minh don gidn va gou
hon.

Nguti biét van dung cédc dinh ¥ khong mdy méc, thudrng sing tao
duge thém nhirng dinh 1y méi; véi nhing dinh 1y ndy, khong nhing cé
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the lam che phuong phdp chitng minh don gidn, ma cdn gilp ta trinh
dugc suy xétdai dong, tim dwgc phwong phép ching minh d2 dang hon.

Thi du nhw bai (6) cha bai tdp 4 trong

‘a@)’

Hinh 124

Céch giai T (thwong).
Chirng minh

1. Goi O 1a tdm cia dwdng trén ndi
tiép trong ti gide, ndi EO, FO, GO,
HO, EF

—— T e T

N
2. A+ EOH + AHO 4 AEQ = 3600

—

——
3. AHO = 900; AEQ == 900

VAN "
4. Do &6 A 4 EOH = 180¢

o

”\
5. Twong ty ta ¢6C -} FOG = 1800

—

/\ /\ —
6. Nén A + C + ECH + FOG == 3600
VA TIVAN
7, Nhung A + C =1800
—— ——
8. Nén EOH + FOG = 1800

—— —
9. Mgt khéc ta cé6: EOH = 2 EFH

—— e

FOG = 2 FEG

146

chuong trwéc:

Dya vao goi ¥ cla bai d6, ta cb
chiétng minh sau:

1.

2.

G.T.: T& gidc ABCD n6i ti€p trong mét
D  duong tron va ngoai tifp mot dwirng tron khiéc,
cac tiép ditm Iin luwgt 14 E, F, G, H.

K.L.: EG L FH.

cdc phén

Ly do

Th eo phép dung hinh,

Tbng céc gbc trong cha t& gide
béing 3609,
Tiép tuyén L véi ban kinh &i qua
tiép di&m.
Liy 2 trir 3.

Gidng cach chirng minh tir 2 — 4,
Cong 4 véi5.

Céc géc d6i cla mot tir gide

151 néi ti€p bl nhau,

Suy tir 6 va 7.

Gée & tam gdp d6i gée ndi tidp
cung chidn mdt cung.



o "
10. Nén2EFH 4 2 FEG = 180¢
——— ——
11. EFH - FEG ==90¢
TN Ty
12, Nheng EFH 4 FEG 4- EKF == 1800

-———
13. Dod6s EKF =90
14. Viy EG L FH

10, Thay 9 vio 8.

11, Suy tx 10,

12, Tdng bha goc trong cla tam gife
béug 1800,
13, Liy 12 trir 11,

14. Hai cgnh cia gbe vudng thl vudng
gbéc véi nhau,

Céch chirng minh nay kh4 phién phée, n&u ta bi€n dbi cic dinh Iy

thi ¢6 th® ching minh nhu sau:

Céch giai I (don gidn).
Chitng minh

1. Giéng nhr trweée
/\ —_——

2, TrA 4+ EOH = 1800
PaN ——
C 4 FOG =1800

PATIEAS
3, vd A 4 G==1800

— -
4, Nén EOH <4 FOG =1800
- —_———
5. EFH 4 FEG =900

6. Viy EG L FH

Ly do
1, Giéng trwée,

2, Gho gitra bai tiép tuysn b véi géc
gitra hai bén kinh qua 1i€p ditm,

3. Cic géo &8i cda mot ttr gide 1di ndi
ti#p bl nhaq,

4, Suy tir2v3 3,

5. Néu hai géc & t4m clia mét duirng
trdn bu nhau, thi hai gée ndi tiép
chdn hai cung 36 phy nhau.

6. Néu hei géc clia mét tam gidc phu
nhau, th) hai cgnh k8 géc thi ba
vudng géc véi nhaun.

Nhitng 1§ do 2,5, 6 & trén déu bign dbi tir cic dinh l§ cla séch
gido khoa, Chttng minh nhwr vy chdng don gidn hon treée 1A gi?

Bii ndy cdn c6 hai cich gidi nita mdi cdch gidi ddu c6 cdch giai
thudrng va céch gidi don gidn, ban doc nén d¥c bidt leu § cich bién dbi

dinh 1.
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Cédch

giai Il (thwong).
Chirng minh

Hinh 125
1. N&i EF, EH, FG
AYIEATIEAS
2. G6A 41 + 2==1800
NN
C +3 4 4=1800
AT ATE AN AN ANIFAN
3 A4+14+24C+344 = 3600
FANIEAS
4. Nhungtr A 4 C=1800

A A AN
5. Tacb:l + 2 + 3 + 4= 1800
6. Tir AE= AH,CF = CG

ANAN A
Tasuyra 1 == 2, 3 =4
N\ A\
8, 2.142.3=1800
AN
9. Viyl + 3 =900
AN AW ANEPAN
10, Vil =5, 3 =6
FAYEFAN
11, Tir 5 + 6 == 900
AN AN
12. v&5 +6 <+ 7=1800
N\
cé s 7 =900

Ly do

1. Theo phép dyng hinh.

2. Tongba géc trong chia tam gide
béing 1800

3. Céne tirng vé clia 2.

4. Géc gbc 381 clia tir gide 13i nédi tigp
bt nhau.

5. Léy 3 trir &i 4.

6. Hai tiép tuyén clng xudt phét tir
mét &itm & ngodi dwdng trdn thi
bang nhau,

7. Gbée 84y ciia tam gide cin biing nhau,

8. Thay 7 vao 5.

9

Suy tir 8.

- 10, Gée giira tiép tuyén vA mét day qua

tiép &idm bing gbéc ndi ti€p chin
cung day &6 trwong.
11, Thay 10 vie 9.

12, Tdng 3 gbo trong coa mot tam gide
biing 1800,
13. Léy 12 trir &i 11,

14, Hai cgnh clia géc vudng vudng géc
véi nhau,
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2%

Céch giai

Il (don gidn).

Chieng minh

1. Gidng nhw trwéde
2. Tir AF == AH, CF= CG

3. va + G == 1800
NN
4. Ta ¢6 1 + 3 =900
NN N AN
5 Tirl =5, 3 =6

AN
6. Tasuyra 5 + 6= 900
7. Do & EG L FH

Céch giai Il (thwong).
Chikng minh

1, Kéo dai AD va BC, chiing cdt nhay
tpi L.

ll

Ly do
Gibng trwée,
Hai tiép tuyén ocling xudt phdt tir
mdt didm ngodi dwdng trén thi
bing nhau.
Cdc goc 361 cha tir gide 151 ndi ti€p
bl nhau,
Néu gbc & dlnh cta hai tam gide
cin b nhau, thi géc & ddy cla
ching phy nhau.
Gée giira ti¢p tuyén va mét diy qua
ti€p &i¥m bing géc ndi ti€p chén
cung diy 86 trwong,
Thay 5 vao 4.

Néu hsi géc cla tam gidc phy nhau,
thl hai canh cia géc thit ba vudng
gbc vé&i nhau.

Ly do

Hai @wdng khéng //, thi phdi giao
nhau,

Hinh 126
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2, thi LH=LF

A /N
5. Ta ed:2 - 3==1800
NN
6, Twong wpnhu wén 4 4 5== 1800
AN N A
7, VIA 48 +4 + 6=
A T o Ny Y
=C+ 2 +5 +7=360
AN AN :
8. A 4+ C=1800
FASTAS
9. Tasuyyra:6 -+ 7= 1809

N
10. Nhung 6= /';‘
as
11, Viy 2 6 = 1500
e
12, 6 == 900
13, Dodé EC L FH

5, khéng cin ching minh ciing dimg.

Céch gidi I (dom gikn).

Chitng mink

PATIR A

1. Ty 2 + 3 =1800
AN A

4 5 ==lg00
AN

2. vd A 4 C==1800
NN

3, Néné + 7=1800

4 Viy EG LFH
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9.

10,

11,

12.
13.

1.

4.

Hai #i8p tuyén cing xuit phéet t
mft 8idm ngodi Audng twén thi
blng nll‘u.

Gécddy cia tam gidc cin bing nhau,

Hai cgnh ngoii cle 2 géc k& nhau
tao thinh mét Judng thing thi 2
géc @6 blt nhau.

Thay 3 vio 4.
Gidng cdch ching winh 1 — 5.

Tdng cde gbc trong cla W gidc
bing 3600,

Cée gbe 361 cia tir gide 19i ndi tiép
bit nhau.

Lay hai &3ug thice trong 7 tre di
céc ding thée trong 5, 6, 8,

Gbe 3831 dinh bing nhau,
Thay 10 vio 9,
Suy tir 11.

Hai canh cda géc vudng vuodng gée
véi nhau,

~ AN\
Néu AD;;BC, thi HF I dwirog kinh, 2 = 3 = 909, v& &inz théc cla

Ly do

Géc 8o le trong cus hai ti€p tuyén
ciing xufit phdt tvr 1 didm ngodi
dwdng won hep thinhk véi mét cét
tuyén qua 21iép didm thi by nhau;

6dc 6i cla ti gide ndi vi€p bi nbau.
Bz ¢ip géc cfia bai t& gi&c bit nhau

tieng 61 mét thi ofp géc thé e
cfia ching cing bl phau,

Géc 851 dinh bt nhau, thi bai dwng
thing vuong géo v&i nhau.



Ly do 4 trong cach gidi II (don gidn) va Iy do 1, 3, 4 trong céch
gidi III (don gidn) dBu khong c6 trong sich gido khoa do ta bign d8i tir
cdc dinh 1§ md ra c3, nfuban thurdng xuyén ding phwong phip ndy, né
s& gidp ban rdt nhidu trong khi tim cich ching minh mot bai tdp.

§ 2. T CAI CU SUY RA CAI MO1

Khi di tim dwgc cich chéng minh m§t bai tap hinh hoc rdi, ta
khéng nén ty mdn, cho thé Ia d&, ma nén di sdu nghién céu thém xem
cdn céch gidi ndo khic nira khéng. Ddi véi nhitng dinh Iy 83 hoc rbi hoge
nhirng bai t§p 44 lam rdi, thi sau ndy khi hoc dén cdc dinh 1§ méi, nén
nghign citu lai, thé zem tir cde dinh ¥ méi 6 the chirng minh duge
nhing dinh Iy v bai tdp treée kia khong. Lam nhw vay, khong nhirng
sy suy xét cla ching ta ti€n b hon, ma cdn 12 mdt co hoitdt d& ching
ta luyén t8p van dyng cic dinh Iy va cdch vé dudng phy, vi mbi cich
chirng minh c¥n ding d&n nhing dich J§ v3 dudong phu khic nhau.
Nhirng co hoi t8t 6 phai do ban ty minh c§ ging tim kiém.

Nhur c6 mdt bai tap: ¢ Tai diu B clia day AB dung ti€p tuyén BC,

———
tir A dyng AC 1 BC va ké dudng kinh AD. Chirog minh ring DAB =

———

= BAC », Ddy I m6t bai chirng minh hai géc bing nhau. N&u ta dp
dyng céc phwong phdp chirng minh hai géc bing nhau, s& dwgce ndm
céch gidi tdt cd. Bay gidr ta the phan tich ti mi timg cdch gidi mdt sau
day chi néu phiin suy xét, ban doc s& ty chéng minh 14y.

(1) Cé thd 4p dung trudng hop biing nhan cda tam gidc ching minh &wee

—r
khéng ? T ACB vudng, ta dung BE | AD, thi A ABCvd A ABE ¢4 hai géc vudng
PASEP AN

bing nhau vi canh huydn chungchic¥n ¢4 3 = 4 n&s 13

PAYEVAY A\
ching bing nhau.Lam thénio d3¢6 3 =4 ?Ta thiy 4
1& géc giiva tidp tuyén va mét day qua ti€p didm, nén bing
N 2\ ay
D, thé thi 3 ¢4 the bing D &wee khéng? Ta lai thiy

o —— /\
ABD Ii géc ngi ti8p chidn nira dudng tron, viy ABD cing

_ AR A
1d gic vuéng, md 3 vi D déuclungphy véi 1, néh ching Hinh 127
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biing nhau. Nhwr vy thi hai tam gidc trén bingnhau v c§ the chitng minh dwge

(2) Ta c6 the leri dyng tam gide can 3t ching minh bai ndy
khéng?/l\li goc gita diy AB va bén kinh OA, néu néi BO
thi/l\oé I géc 3dy cla tam gide can, vh/l\ =/3\, /2\
¢é biing /3\du-q-c khong ? Mubn vay thi AC phdi song song
v&i 0B méi dwegre. Bitu 36 réit d& chirng minh, vi BC 1a
ti8p tuyén nén BC L OB, m3 AC L BC thl gid thi&t i che

i,

(3) Ta cé the chving minh bii ndy bing tam gidc ddng
dang khong? Ta thﬁy/2\li mft géc clia tam gike vudng
ABC viy /1\06 tht Ia mdt gée eda mit tamgidc vudng nao
d6 kbong ? Ta n8i BD thi A ABD vubng, ta thdy thém

AR AIEA A
3 =D, viy 1 ciing phdi bing 2.

A N\ A\
Hinh 128 (4) Ta 8 biét 2 phu véi 3rdi, théthi 1 cé thd
pby véi mét goe ndo khéng ? C6 thy chéng minh hai gée
eling phy v&i hai gée biing nhau dwee khong?

N ay
Néu n6i BD, thi 1 phy véi D, ta lgi trd Igi cdch ching minh & trén kia, Ta
N ”\
dyng tifp tuy&n tei A I3 AE, cdtBC hay BC kéodaitgi E, thi 1 phu véi 4,

Vi haij ti8p tuyén cing xuit phét tir mét di2m ngodi dwdng trdn thl bing nhau
VAT AS
md 3 vi 4 1A géc day clia tam gide cin, néa ching bing nhay,
A A
Viy 1 ciing phdi bing 2.

VAT AS
{5) Néu AC clit dwrimg uwon tgi E, thi 1 v& 2 d%a 1a gdc ngi tiép chin
fiD va BE, of thd ip dung trudng hop hai cung bing nhau thi géc ndi tiép
¢hin hai cung 36 cing bing nhau 3% chirng mink bii ndy khéng?
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_— 7~
Mudn ¢4 BD = BE, tan8iDE, rdi éngdung
#inh If “m¢t day song song vdi tiép tuyén, thitiép didm
chia 36i cung. bj trwong” §2 chitng minh; viy cin phdi
shing minh DE//BC trwde, Ta thdy DE va BC @¥u
vuéng gée véi AC, nén ching minh hai dwdrng &6 song
song véi nhau Bt mot vige rét 48,

Xét cho ky cac phwong phép chirng minh &
trén, ta thiy phuong phép cudi cing chua chit
¢hé lim, vi AC chwa chéc da cit duwing tron,

~ ~
lic &y tuy ta vdn dugec BD == BE, nhung chi

ATITAY
dwgec 1=3, ta cdn phdi dva vio dinh Iy gée
ngodi cifa t& gide ndi ti€p bing géc trong ddi
dign v&i né 48 chirng minh ti€p, 8 méi duge
TASEAS
1=2,

Trong trurng hep ddc bigt, AC lai 12 tiép
tuyén cia dudng trdn tht AD // CB, 1y do ¢

AN AN
cho 1 =2 sg rdt don gién.

Qua 36 ta ciing thiy duge mgt bai tap tuy
¢6 nhidu cich chéng minh, nhung trong céc
phwong phdp d6 ciing c¢6 phwong phip khéng
dwgc hoan thién lim, cho nén khi 1am bai ta
phdi suy nghi chin chin.

Hink 129

Trong qud trinh hoc hinh, ta ¢6 lim quen véi m§t dinh 1§ quan
trong : ¢ duwirng phan giic cha géc trong cha mdt tam gidc chia canh d&;
dién thanh hai doan thing t§ 1& v6i hai cgnh k¥ hai dogn y» Phin
chitng minh ciia dinh If trong sdch gido khoa chic ban doc da r5. Nhung
6 mot s8 sich gido khoa xEp dinh If niy trwée phintam gidc ddng dang,
nén phwong phép chitng minh khé phi¥n phérc. Sau khi hge cac dinh Iy
vE tam gidc d¥ng dang rbi, nu ban trd lai nghién ctu djnh 1y nay ban
sé thdy phwong phip chirng minh dinh 1§ 36 c6 phin d& dang hon; bdi
vi nhitng diah Iy vé tam gidec d5ng dang khong phdi suy ti dinh 1y nay
mA ra, nén cich chiéng minh d6, v& Iy lugn ma néi, khong dén ndi pham
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sai Iim v& m&t h¢ théng, ddo 1¢n thér ty. Ssu ddy gi6i thitu véi cée ban
mot cich ngén gon hai phuong phip chirng minh mé6i clia dinh 1§ ndy.

(1) T C dyng dudng song song

véi AB, odt AD kéo dii tgi E. Wi
AN A A
1 =3, 4 = 5, nén AABD~

A ECD, ta suy ra AB:EC =BD: DC.
AT ASPAN

Nhung2 =1 =3 nén EC = AC,

thay vao tj 1¢ thire trén, ta c§ 2

Hinh 130 AB: AC=8BD: DC

PO AS
(2) Dyng CE saocho 3 ==B, ta c6 A\ ABD~ A\ ACE, vasuy ratAB: AC=

AN AN NN N
=BD:CE Tir4=1+B,5 =2 + 3,tacd 4 =5, CE= DC thay vio tj
16 thée trwée dwge AB: AC=BD ; DC.

AEAS ASIEAY
Bjchiis Cach gidi (2) 13 ddtgid thiét C> B, trong truwdng hep C<< B, thi

AN . A A A
taldy & B m{t phan géc bing G, rdi chimg minh nhw cif, Khi C == B, tam gide
pay 13 tam gidc cdn, viée ching minh dinh}¥ niy tré nén hét stre d€ dang,

§ 3. BIEN KHO THANH DE

Cé6 thé néi viéc 1am quan trong nhdt khi chéng minh m6t bai tép 1a
phén tich suy xét, c6 tim duge phwong phdp chitng minh hay khéng
chit & do viéc 1dm ndy quy&t dinh. Mgt bai tip di khé dén d4u, sau
cdc burée phan tich clin thidt, déu c6 thk bi€n dbi tirng buréc thanh bai dé.
Ci& nhw viy & di d€n chd bai dd bién d8i thda man didu kién cha bai ra,
vd ta cling gidi quy@t dugc bai khé. Phuong phép bi€n dbi bai khé thanh
dé ta 83 ggp nhiku trong cdc vi dy trede. Vi ddy 12 vén d& rdt quan trong

trong viée boc mon hinh hoc nén ching t6i néu thém vi dy d& nghién céu
k¥ hen.

Ching ta c6 ba bat tdp sau déay:

154



VAN
(1) Trong A ABC; phan gidc clia B v C cit nhau tai D, dyng dudng
song song véi BC di qya D, cit AB va AC tai E v3 F. Ching minh ring
EF=BE + CF.

\ N
(2) Trong A ABC, phan gidc clia B va clia géc ngodiclia C cit nhau
tai D, dyng dudng song song véi BC di qua D, ¢t AB, AC tai E va F.
Chéng minh ring EF == BE —CF.

A
(3) Trong A ABC, phan gidc clia Ccit ABtai E; qua E dyng dwirng
gong song véi BC cit AC tai F, cit dudng pban gidc cia géc ngoii clia

”
C tai G. Chitng minh ring EF =FG.
A
A A
é c 8 c & c O
(7) (2) 8

Hinh 131

Hinh vé ciia ba bai ndy tuy c6 khdc nhau, nhung quan sét ky, ta
thdy ca ba hinh d6 déu ¢6 mot ph¥in giéng nhau nhe hinh 132. Trong

AN
hinh n2y, n&u biét 1= 2, QP//Ox, thi c6 th& chirmng

VAN SN Y
ninh 1=2:=3, vAA QOP ci4n, nghia 1A QP = @
=QO. Ta c¢6 the &3t thanh mot bai tap nhuw sau: P
Tir m6t &itm trén dudng phan gidc cha mbt © X
géc dyng dudng song song véi mdt canh va cit
canh kia clia géc, ta s& dwoe mdt tam gide cén. Hinh 132

Bai nay, ngudi méi hoc hinh ciing chitng minh duwge. Lam duge
bai nay, thi cA ba bai trén ta ciing lAm dwgec. Trong bai (1) hodc (2)
diing phuong phdp niy cé thg chéng minh dwge ED= BE, DF =CF,
16i dem cOng hay trir hai déng théc ndy véi nhau, tasé chitng minh dugc
bai tdp d6. Trong bai (3) ta ciing ding phuong phap trén, s& duge EF =
= CF, FG =CF. So sinh hai d&ng théc ndy v6i nhau ta thdy EF =FG,
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Duéi day la m§t vidy kb6 hon, ta dem bdi ndy phén tich va bign
dbi, Am cho 16 tré thanh baj dé.

Cho hai dudrng trdn gigo nhau,
gua mot giao dibm ké hai dudng
thdng, sao cho g6c gitra dudng
ndy véi diy chung bing gée
gitta dudng kia véi diy chung.
Chitng minh r¥ng ph¥n doan thing
giéi han trong hai dwirng trdn ctia
hai duedrng thing 46 bling nhau.

G.T.: Hai dudmg trdn tdm O vi P giao nbau tai A va B, qua A ké Kai
dudrng thing CAD va EAF, cét hai dwirng tron tai céc didm C, D,

—— -
E,F, va EAB= DAB.
KoL- H CD = EF-

Phén tich 1: Mudn trye tiép ching minh CD = EF thi rft khé, ta hiy bién
@i bai nay. Vi mBidogn thing trén d8u tgo thanh bdi hai day cda hai duwdng trdn,
nén ta cé thd lgi dung dwdng thing qua tdm vudng gée véi diy &8 chia d6i hai
phin cla m3i doan thing 86, Nhe vay 1a CD, EF &2u con lai mft nira }3 GH va
KL. GH vd K. d8u 1a cgnh bén c¢la céc hinh thang, chirng minh hai dogn ndy
bing nhau d& hom mdt chit. Tuy vdy, chiéng minh cenh bén cda hai hich thang
bing nhau vin .on khé, ta lgi bi&n 8di nira. Ta lgi dyng dwirng song song d¥i
GH, KL &én vi tri méi MP va ON, vi MP vi@ ON 13 cgnh cia cic tam gidc vuodng
OPM va PON, nén muén chéng minh ching bing nhau, ta phdi ching minh
AOPM = APON, Nhw viy ching don gidn hon lic diu 1A gi ? Hai tam gidc
vuéng nly c6é cgnh huydn chung, néu cé thém mét cfp 2ai lweng bing nhau nia
thi chiing bing nhau, Thé thi dgi lwgng ta cin 13 géc hay IE canh ? Gid thi&t da
cho m{t cip géc bing nhau, khéng phdi néi, ta ciing biét Ik cln géc. Ta tam cho

—— ——
ring NOP == MPO, rbi tim cdch chitng mioh, nhw viy bai lai don gidn thém
——
mét bhwrée nira. Tir &rdng nbi tim vudng gée véi diy chung, ta biét NOP phu
e~ ——— ——— —_—w e
véi ORQ. Nhung ORQ == EAB, nén NOP cing phy véi EAB. Cing chéng
—— a—— e
minh twong ty, ta s c6 MPO phy véi DAB do 36 NOP = MPO, Viy hai
tam gide vuéng & trén bing nhau, vi te ciing suy dwge ra CD = EF,

Qua phin tich trén, ta thdy rd cach bién ddi ttrng bwéc bai khé
sang bai d&. Cudi ciing ta sé tim dwgc cich chéng minh. Thyc ra, céc
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buéc phén tich nhe viy vén cdn dai dong, néu ta tién hanh theo mft
huéng khéc, thi thiy bai ndy ciing chuwa thit khé lim. Sau day la céch
c phén tich thé hai:

Phin tich 2 : Ta Tam cho CD vd EF ird
0 thanh cgnh twong ing cia hai tam gide rdi
chitag minh hai tam gidc &6 bing nhau,

Ta néi CB, DB, EB, FB, Trong ACDB va
AR AT ATIPAS
AEFB, ¢6 C= E, D =F, chi &n chitng minh

thém CB == EB nita 12 dwgec. Mubn cho
Hinh 134 CB = EB, tf&rc la mudn cho ABCE cén, ta phdi cé

_—— T
BCE = BEC. Hai géc ndy <6 lién quan v&i
cjp gbéc bing nhau @& cho trong gid thiét. Chérng mink chiing bing nhau ciing
khéng 4y gi lam khé, nén ta cbé thE ching minh dwec bai nay.

§4. TU MOT SUY RA BA

Chiing ta da biét mdi dinh 1y déu c6 mdt dinh 1§ ddo, mdt dinh 1y
phin va mét dinh Iy phin ddo. Bdn dinh 1y nhr viy, thudng c6 phwong
phép chéng minh v& cich dung dudng phu gi8ng nhau. Cho nén, néu ta
biét dwgc phwong phip chiing minh mét dinh Iy r8i, gip trudrng hep
phéi chirng minh ba dinh Iy kia, vn ¢6 th® dp dung phwong phép trwée
chitng minh, lam cho ta d& mdt cong hon. Sau khi chéng minh mét
dinh 1§ r8i, ban di sdu nghién ctu theém ba cich bién ddi clia né, bgn sé
c6 mft fn twgng siu sic v& pheong phdp chiéng minh v rdt ra duge

nhitu kinh nghiém méi. Cic ban hoc hinh nhdt thiét d¥ng bd qua co
hoi nghién céu nay.

Sau ddy 12 mét vi dy vé tinh chdt cta hinh thang.

(1) Hai dudng chéo cta mdt hinh thang
c4n bing nhau.

Dinh 1§ ndy c6 tht chipg minh theo
céch sau:

Tir A dyng AE // DC cét BC tgi E, dyng
AF /| DB cit CB kéo dai tai F, dyng AG L BC.
Ta 36 ¢d ti gidc AECD vi i gitc AFBD W27 ta
suy ra AE = DC == AB, AF = DB, tir djnh Iy Hinh 135

157



s trong tam gidc cdn, dwdng cao hy tir dlnh chia 36i cendb 84y » ta cb :
BG = GE. V1 FB == AD = EC, nén FG == GC. Ti&r dinh Iy ddo cla &jnh ly
néu & trén, ta bift AF=AChay I3 DB == AC.

Bi€: phuong phép chéng minh dinh 1§ ndy r&i, bdy gi& cin ching
mich djnh Iy ddo cilia né.

(2) Trong mot hinh thang ¢6 hai dudrng chéo bing nhau. Chéng
minh hinh thang d6 1a hinh thang cén.

Ta vé duwdng phy nhw trwde, v ching minh nhw sau : T AF == DB == AC,
ta suy ra FG == GC. Pem 3ing thirc ndy trir di tirng v& ciia FB == EC, &wgec BG ==
== GE. Do &6 ta bi6t &wgec AB == AE = DC,

Sau d&y 12 dinh 1§ phin cia nd.

(3) Néu hai canh cia mgt hinh thang khéng biing nhau, thi hai dudmng
chéo cta né ciing khong bliing nhau, duwdng chéo di qua dinh clia géc xen
gii¥a ddy 16n va canh bén 16n thi 16n hon!

Ta vdn v& dudng phy nhe treée va chéng minh nhu sau:

Néu AB2> DC thi AB > AE, tir 8inh Iy “trong
hai dwdng xién, dwdng ndo cé hinh chidu 1én thi
1&n hom™, ta suy ra : BG > GE, dem cfng tirng vé&
véi FB = EC, duwgec FG > GC.

Lai tir dinh 1y ddo clia dinh 1y trén, ta cb
AF > AC hay DB> AC.

Kki chitng minh dinh Iy phin dio
Hinh 136 cia nb :

(4) N&u hai dudrng chéo clia m6t hinh thang khéng bing nhau, thi
hai canh bén ciing khong bing nhau, canh bén di gua dinh clia géc xen
gitta ddy 16n va dudrng chéo 16n thi 16n hon.

Pherong phdp vin gibng nhr treede. Ta chikng minh : Dyt gid thiét DB > AC,

thi AF > AC, &wgc FG > GC dem trir tvng v& véi FB=EC, ta dwgc BG >>.GE,
T 36 AB> AE hay AB > DC,

§5. LIEN HE CAC BAITAP CUNG LOAI VG'I NHAU

Bai tip hinh hoc tuy nhiéu, nhung trong d6 ciing c6 mét s8 bai
gidng nhau v8 thyc chdt ngi dung ma khédc nhau vE b¥ ngoai. Trong qud
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trinh hoc tip, ta nén thuirng xuyén lwu §, biét lien hé nhing bai 86 véi
nhau. Lam nhu vy cé mot digu lgi 13, da lam dege mdt bai, thi ciing
lam dwge mt bai khdc cing loai.

Thi du nhir ba bai dréi day:

(1) Chfing minh rling t& gidc c6 bdn dinh 1d cédc trung di¥m cia
bdn canhcia mgt ti gidc 1a mot hinh binh hanh.

(2) N&i lién trung dim cda hai canh d8i nhau véi trung dim cta
hai dudrng chéo clia mot tir gide. Chéng minh t& gidc tao thanh R hinh
binh banh.

(3) Cho tir gisc AKCL, AK, LC kéo dai cit nhau tai B, AL, KCkéo
ddi cit nhau tai D; E, F, G, Hllin lwgt 12 trung ditm cda cic doan
AB, BC,CD, DA. Chkimg minh té& gide EFGH Ia hinh binh hanh.

A _ A0
[ £ 8

(2}

Hinh 137

Tréng be ngodi, ba bai ndy hoan todn khéc nhau, nhung thyc chdt
ndi dung cla chiing lai gifng nhau vi nhitng 1y do sau:

Néu dem cgnh BC cda tr gidc ABCD trong hinh (1) quay 1800 xung quanh tim

N\
B, ta 38 dwgre hinh (2). Vi néu &em &8i C ctia hinh (1) bing mét gée 1én hon 1800
thi ta s& dwge hinh (3), Phwong phip chitng minh cia ba bdi nly deu dya
vao dinh Iy dwirng trung binh cda tam giac.

I Ha
Chéng minh EH = TBD v FG = - BD trwée, rdi méi ching minh

I
EH = FG va x&~ dinh tir gidc EFGH 1a £7.

Cimg ¢6 khi hinh v& clia méy bai tdp ndo d6 tréng khédc nhau hoan
toan, nhung trong cdc hinh 46 lai c6 mdt phiin gidng nhau, thi cich
chérng minh clia ching ciing ging nhau. Nhu trong hai bai dwéi day,
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tuy chiing c6 khéc phau v& hinh vé: m¢t bai la tam gidc, bai kia lat¢

gidc, nhrng hai hinh 46 ddu chéra nhitng
tam gidc bling nhau c6 nhimg tinh chdt
gidng nhau:

(1) Cho A ABC, ldy céc canh Bam
canh dyng cdc tam gidc d8u ABD, BCE,
CAF ra phia ngodi clia tam gidc.

Chitng mink : CD = AE = BF,

(2) Cho té giéc ABCG, ldy AB va CG
lam cgnh dyng cdc tam gide déu ABD, CGF
ra phia ngodi cla t& gidc va Ky BC lam
canh dyng A BCE d&u vio phia trong cda
tlr gide.

Chﬁ'ng minh r&ng DE = AC, EF = BG.

(2)
Hinh 138

——— — ——
Trong hinh (1), c6 DBA = CBE ==600 mdi v& ofngthém ABC, ta dJwege
" ——

DBC = ABE. Tr DB = AB, BC = BE, ta c§:

A DBC = A ABE vi suy ra CD = AE, ciing Iim twong ty nhr tén, ta s&
chirng minh dwoec bai (1). Trong hinh (2), ta ciing c6 th® 4p dung phwong phip vhu

& bai (1). Chitng minh hai tam gidc bing nhau,

Ngoai cdc bai trén, hai bai sau ddy ciing ¢6 th8 4p dyng phtrdng

phép trén d% chéng minh:

(3) Ba ditm A, B,C ciing nim trén mft
duedrng thing. Ldy AB, BC lam canh dyng

cdc tdm gidc déu ABD, BCE v& cing mft
phia cla dwdrng thing.

Chirng minh AE = CD.
(4) Ba ditm A, C, B ching nim trén mét

(3) duing thing. Ldy AB, CB IAm canh, dyng
cic tam gidc déu ABD, CBE v& hai bén cia

Hink 139 dudrng thing d6.
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Chirng minh ring AE =CD.

Trong b8n bai trén, sau khi chéng minh rdi,
ta cdn c6 the chirng minh thém géc xen giita hai
doan thing biing nhau 4y biing 609, va cch ching
minh citia bdn bai déu gidng nhau.

Nhw trong bii (1), tir cde tam gidec bing nhau, ta

FANVAN \ an ,

E suy ra 1 == 2, rbi tir &inh Iy v¥& géc &&i Jinh, ta cb
N\

3 == 4, dira vio dinh 1y * hai tam gide ¢6 hai gée twong

Hinh 140 tng bing nhau tirng d6i mot thi gbe thi ba ¢ha ching

NN
ciing bing nhau”, ta suy ra 5 == 6 ==600,

Nhing bai trén cdn c6 tht m& rgng va bign d&i, thay tam gidc déu
bing hinh vuéng, k& qui ta vin dwgc hai doan thing bing nhau va
chiing vubng géc v&i nhau, Ba bai dwéi ddy, vBn 6 cing mgt phuwong
phép chirng minh nhe b8n bai truée.

(5) Ldy hai canh AB, AC cfia " s K
A ABC 1am cgnh, dyng cdc hinh F L \P
vubng ABDE, ACFG ra phia ngoai '
clia tam gidc. Chérng minh BG = CE,
BG .L CE. Xem hinh & vi da 23. E

(6) Trén doan thing AB iy mét i

dism C tuy ¥, ldy AC, CB Iam canh Q
dyng cic hinh vudéng ACDE, CBFG

vé cung phia véi AB. Chitng minh H G
ring AG=DB, AG L DB. Hinh v&

gidng vi du 22. Hinh 141

(7) Ldy bén canh ciia t& gidc ABCD Iam canh dyng cic hinh vubng
ABEF, BCGH, CDKL, DAMN ra phia ngoai cha t& gide. P,Q,R,S l&n
lrgt 14 tAm cta cac hinh vudng trén. Chitng minh.

PR=0QS va PR L QS

Muén chirng minh bai niy, cin néi AC, ldy trung &i¢m cia AC 13 O, theo vi dy
23, chitng minh PO = QO va PO .L Q0 RO=S0 vaRO L 8O trwée, rdi méi ap
dung phwong phip chitug minh & trén..
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§6. BIEN BOI LIEN TUC HINH VE

Hinh vé clia cic vi du *¥ muc truéc, phin 1én bign dbi tir mét
hioh ma ra, cho nén phwong phdp chéng minh nhirng bai d6 gin nhw
ging nhau hoan toan. Nhu trong bdi (1), cdc canh AB vi BC khéng
cing nim trén mét dudrng thing, nduta cd dinh ditm B, quay A BCE
lam cho AB va BC ndi nhau thainh mot dwrng thing, thi ta sé dwgc
hinh ciia bai (3); Am cho BC trung véi AB thi duvgc bai(4). VA néu c8
dinh BC, gdp A BCE (b3ng phép ddi xiérng qua tryc) theo dudng BC rbi
cho quay quanh diém B, ta s& dwge nira hinh bén tréi cta bai (2).

Lgi dung sy bi&n dbi lién tyc clia hinh v&, ta ¢6 th® dem mét bai tép
bién dbi thanh nhitu bai tdp khdc. VA n€u ta Am dugc mdt trong nhirng
bai d6, thi cic bai khdc ciing c6 th® 4p dung cing mot phwong phép d&
chérng minh, d& m4t nhidu thi gi¥r suy xét.

Duéi ddy 12 mot bai tdp thuedng, dem hinh v& nay bién dbi lién tyc,

ta s& dege hai meoi ba hinh vé khdc nhau, nén'ta ciing c6 hai muoi
ba bai tp khéc nhau:

(1) Cho hai duwdrng trdn giao nhau tai A vaB, qua A vaB ké hai dudng
thing CAD c4t hai dudng trdn tai C va D, EBF cit hai dudng tron tai
E va F. Ching minh ring CE //DF.

£ (2)
Hinh 142 Hinh 143

Bai ndy c6 nhitu céch chéng minh sau ddy 1a mbt trong cdc
phuong phip chirng minh d6:

/AN AN
Néi AB, kéo dai DF, ta ¢61 = 2 == 3 vay CE // DF.

Hinh v& clia nim bai sau tuy khéc (1) nheng phwong phip chéng
minh thi gidng nhau,
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(2) Cho hai dudng trdn giao nhau tai A va B, qua A vd B k&
hai dudrng thing, CAD cét hai dudmng trdn tgi C vad D, EBF cét hai

dudrng trdn tai E vd F. Chéng minh CE // FD (ky hiéu CE va FD nhw
vdy chl ¢ huéng).

(3) Cho hai dudng trdn giao nhau tai A va B, qua A vd B ké hai
dudng thdng, CAD cit hai dudng trdn tai C va D, BFE cit hai dudng
trdn tai E v2 F. Chéng minh ring CE//DF.

(4) Cho hai dwdrng trdn giao nhau tai A va B, qua A va B ké hai
dudng thdng, CAD cit hai dudng trdn tai Cva D, BFE cét hai dudrng

trdn tgi E vA F. Chéng minh CE //FD (FD khéc hieéng vé6i DF cilia
bai truéc).

{5) Cho hai dudng trdn giao nhan tai A vaB,qua A va Bké hi
dutrng thing, ADC cét hai duwdrng trdn tai C va D, BEF cit hai dudng
trdn tai E vd F. Chérng minh CE // DF.

Hinh 144

(6) Cho hai dwdrng trdn giao nhau tai A vd B, qua A va B ké hai
dudng thdng, ADC cét hai dudng trdn tai C va D, BFE cit hai dudng
trdn tai E va R. Chéng minh CE // FD (hinh 6).

Trong hinh 6, n€u D triing vé6i F, thi ddy cuug DF sé tr& thanh
ti€p tuy€n qua didm tring nhau d6, vi ta lai c6 thém ba bai tap khic:

(7) Cho hai dwdrng tron giac nhau tai A va B, qua A ké Judng thing
cht hai duwdng tron tai C va. D, DB. kéo dai cit duong trdn tal E, tiép
tuy€n tai didm D Ia DP. Chrng minh CE//DP (hinh 7).
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Hinh 145

(8) Cho hai dudng trdn giao nhau tai A vi B, qua A k& mét dudrng
théng cit hai dudng trdn tai C va D, DB cét dudag tron tgi E, ti€p
tuyén tei didém D vd DP. Chiérng minh CE // DP.

(9) Cho hai dudng trdn giao nhau tai A vd B, qua A ké durdng
thdng ACD c#t dudrng trdn tai C va D, BD cét dudng trdn tai E, tiép
tuyén tai didm D lADP. Chéng minh CE // DP (hinh 9).

Néu D tring v6éi A, thi CA trd thinh tiép tuyén clia mdt trong hai
dudng tron, vi ta lai c6 th® bién dbi hinh v&, két qui dwgc thém bdn
bai tap duédi day: :

(10) Cho hai dworng trdn giao nhau tai A va B, dyng tiép tuyén cta
mft dudrng trdn tai A, cht dudng tron kia tai C, ké dudng thing EBF di
qua B c4t hai dudng trdn tai E va F. Chéng minh CE // AF (hinh 10).

Hinh 146

(11) Cho hai dudrngtron giao nhau tai A va B, dung tigp tuyén cia
m{t dudrng trdn tai A cit dworng trdn kia tai C, ké dudtrng thidng EBF
di qua B, cdt hai dudng tron tai E va F. Chirng minh CE // FA.

(12) Cho hhi duwirng tron giao nhau tai A va B, dung tiép tuyén ctia
mdt durng tron tai A cit dudng trdn kia tai C, k& dwirng thing BFE di
qua B cit hai dutng trdn tai E va F. Chiéng minh CE // AF (hinh 12),
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(13) Cho hai dudrng trdn giao nhau tai A va B, dyng tidp tuyén
clia mft dudng irdn tai A cht duong trdn kia tai C. K& dudng thing
BFE di qua B it hai du¥ng trdn tai Eva F, Chéng minh CE // FA.

Hink 147

Néu D tring v6i A d5ng th¥i E cing trdng véi C, thi ta c6 hai
bai sau:

(14) Cho hai dudrng trdn giao nhau tgi A va B, dyng tiép tuyén cla
mét dudng trdn tai A cit dudng trdn kia tai C.CB kéo dai cit mét
dudng trdn tai F va ti€p tuy€n cla duedrng trdn taididm C 1a CP.

Chiéng minh CP// AF (hinh 14).

(15) Cho haiduwdng trdn giao nhau tai A va B dyng tiép tuyén cla
mdt dudng trdn tgi A cit dudng trdn kia tai C. CB cit mét dudng
trdn toi F, ti€p tuyén cha dudng trdn tai didm C la CP. Chéng minh
CP // AF (hinh 15).

Néu D trdng v6i A, vd E ciing tring véi B, thi ta ¢6 bai sau:

(16) Cho hai dudng trdn giao nhau tai A va B, dyng tiép tuyén
cha mft dudng trdn tai A, ckt dubng trdn kia tai C; talai dyng ti€p
tuyfn cla dwirng trdn thi hai tai B, cht dudng tron thi nhdt tai F.
Chtrng minh CB // AF.
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Néu D tring v6i A, dbng thdi F tring véi B, thi ta ¢6 thém hai
bai sau:

(17) Cho hai dwdrng trdn giao nhau tai A va B, dyng tiép tuyén cta
cing mot dudng trdn tai A va B cit dudng tron kia tai C va E. Chirng
minh CE // AB.

(18) Cho hai duyrng trdon giao nhau tai A vd B, dyng tiép tuyén
clia cing mdt dudng tron tai A va B cét dgdng trdn kia tai C va E.
Chitng minh CE // BA.

N&u D tring v6i A, F tring v6i B, md E ciing triing véi C nira, ta
c6 bai sau:

(19) Cho hai dudng trdn giao nhau tai A vi B, dung tiép tuyén
ciia cing mot dedng trdn tai A vi B, giao dibm C cha haj ti€p tuyén 46
ndm trén dudng tron kia, ti€p tuyén cla dudng tron dé tai C1a CP.
Chitng minh CP // AB.

4 A
E
¢
c
(] P a
(78) (19)
Hinh 149 Hinh 130

Céc bai t4p trén d¥u do sy bi€n dbi lién tyc vi tri cla hai dudrng
thdng qua hai giao dim cdia hai dwdng trdon ma c6.

Sau ciing, ta hay bién d6i vi tri cta hai dwirng trdn, cho A tring véi
B, lic #y hai dudrng trdn ti€p xdc v&i nhau, vd dugc thém hai bai tip
khéc. Tachi ciin vé thém mdt ti€p tuyén chung, cdn phwong phdp chéng
minh vin nhe ci.

(20) Hai dudng trdn tidp xdc ngodi v6i nhau tai diEm A. K& hai
dwirng thing CAD va EAF, cét hai dudng trdn tai C, D va E, F. Ching
minh CE // FD.
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(21) Hai duwdng tron ti€p xde trong véi nhau tai A. K& hai dudorng
thing di qua A, ADC cit hai duedng trdn tai C va D, AFE cit hai dudng
trdn tai E va F. Chéng minh CE // DF,

(20) (21)
Hinh 151 Hinh 152

Trong hinh trén, néu F tring v6i D, @¥ng th¥i E trdng véi C, th
ta lgi dwge thém hai bai sau:

{(22) Hai durdrng trdn tiép xdc ngodi véi nhau tai A. Kédudng thing
CAD di qua A vi cét hai dwdrng trdn tai C va D; CP I¥ ti€p tuyén tai
ditm C, DQ Ia ti€p tuy&n tai di8m D. Chéng minh CP // QD.

(23) Hai dwdrng trdn iép xdc trong véi nbau tai diem A. K& dudrng
thing ADC d&i qua A cét hai dudng tron tai C vaD, CP la ti&p tuyén
tgi diém C, DQ 14 ti& tuyén tai D. Chéng minh CP // DQ.

Hinh 153

§ 7. VAN DUNG NH{'NG PHUO'NG PHAP BXC BIET

Trong mgt 58 bai tap hinh hoc, gia thidt va két lugn h¥u nhw khéng
litn quan gi véinhau, cdc y&u 18 c6 lién quan v6i nhau frong hinh vé
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ofing khé trong thdy, trong truding hop dy, ta cin phai vén dyng nhimg
phwong phip dic biét d& chéng minh. Vin dung phuwong phdp dic biét
ching qua 13 dem d5i vi trf mét phin ndo 46 clia hinh v& lam cho n6 tr&
ndn cé lien hé véi modt phin khée, gifp ta tim dwgce phueong phép ching
minh. N&u ban @¥7 thi thdy nhing phuong phép ndy 44 tirng Gngdung
nhiSu trong cdc vi dy. Trong nhirng phuong phip dic bidt, phép inh
ti€n dege dng dyng nhidu nhit, ngodi ra, ngudita cdn Gng dung phép
34i xéng qua t&m va d6i xéng qua duedng thing, ta dd gip nhibu éng
dyng nay trong céc vi dy ciia chuong trwéc va chwong ndy. Biy gid
gioi thidu v6i cdc ban mdt vidy d%c biét nika:

MOt & gidc c6 hai canh d6i dién biing nhau. Chrng ming rling hai
g6c, tao thanh b&i hai canh d8i dién bling nhau kéo d2i va dudng thing
di qua trung didm clia hai canh ddi kia biing nhau.

G.T.: Trong t& gidc ABCD, AB=DC, E, F la céc/{rung }\iém
cha BC, AD. BA, EF, CD kéo dii tao thanh 1 va 2.

FANEEP AN
KL.:1 =2

Néu 4p dung phwong phdp tinh tién, ta s& dugc bn céch ching
minh khéc nhau. Mot trong nhitng cich d6 da chi ddn trong bai (5)
cla bai tdp hai, du6i d8y 12 ba cdch chéng minh cdn lgi:

(1) Tinh tién AB, DC dén FG, FH tic I t3o0 thanh /7 ABGF va
47 DCHF, thi BG// AF /[FD/LHC, v§y ta bigt t& gide BHCG ciing
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1a7 va GH sé di qua trung di®m cta BC R E. T GE =EH va gid

. PASETAY
thidt, ta bi€t AFGH cén, FE 1a trung tuyn trén canh ddy, nén 3 = 4.

NN N
Nhung 1 va 3, 2 va 4d@u la géc ddng vi clia hai duwdng song song hop
NN
véicdt tuyén EF, do d61 = 2.
(2) Tinh ti€n AB dén vi tri méi DG, tao thainh £ ABGD, ldy
trung didm cia GC 1A H, thi EH ﬁ-z?— BG ﬁ—;-ADc’:’ FD, nén té gidc

VANNEFAN
FEHD ciing a/—7ta ¢6 DH //FE, 1va 3 1a géc c¢6 canh twong Gng

song song cung chiéu, nén ching bing nbhau, ta ti€p tuc 4p dung
AN A
phuong phép chitng minh & (1), cudi ciing s& dwge 1 = 2.

VWA VAW
(3) Tinh ti€n 1, 2 dén vi tri 3, 4, dyng AH, BL, CK, DG LEF ta
¢6 A AHF == ADGF v ABLE = ACKE, ta rt ra degec AH = DG,
BL = CK. Tt phép dung va chirng minh trén, ta c6 t& gide AMLH vi
te gidc DNKG la nhirng Z7 va suy ra: ML=AH=DG =NK, BM =

PANERAN AN
=CN, vy A ABM=A DCN,ta ¢63 = 4,dodé 1= 2,

Hinh 155 Hinh 156 Hink 157

Néu ta @rng dyng phép ddi ximg qua tém, s& dwgc hai cich chitng
minh sau:
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(1) Ldy E hm/\tam cho A ECD quay 180° thanh A EBG. Ta ¢6

AB=DC=BG va 3 = 4. Tir DF = FA, DE=EG ta suy ra AG//FE.
Vi BE, GD cit nhau tgu trung didm nén t& gide BGCD 15[:7 ta cé

N\ N\
BG // DC. D0663 1, 4 —2 va ta chérng minh dugc 1‘2

(2) Ldy F 1dm t&m cho A FDC quay 180° thanh AFAG, ciing 4p
dyng Blma% phf\p ch/t’{ng minh & trén, ta ¢c6 GB//FE, GA //DC va suy

duogel =3 =4= 2

Né&u 4p dung phuong phép ddj xtng qua dudng thing, thi chéng
minh rdt dai dong. O &8y chi c6 tinh chdt tham khdo khilam bdidp
dung cic phwong phdp truréce tién hon.

L4y EF Rm tryc ddi xing gdp hinh v& chuy®n AB dén vj tri
MN, AM, BN cft FE tai H va L dung DG, CK 1 FE, tir 46 ta suy ra
AM va BN ciing vubng géc véi FE via AH=HM, BL =LN.

Ap dyng phuong phép tinh tign & (3) ta ¢6 tht ching minh
GK = HL, ldy tirng v& clia ding théc nay trir di HK duwgc: GH=KL.
Vi FE néi lign trung di®m hai canh clia cdc A ADM va A BCN nén ta
biét t&r gide GHMD va tir gléc KLNC 3 £7 va ¢6: DM =CN. Nhung

MN= AB DC viy tir gidc MNCD ciing 1a Z7 ta suy ra MN//DC,

N\
T=3="2 (binh 157).
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10.
11,
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MUC LUC
Chuong I — KIEN THOC CO BAN

Pinh Iy hinh hoc va bai tdp chéng minh Ia gi ?
Tai sao phdi chérng minh dinh I§ hinh hoc

Co s& cia dinh Iy

Hai phiin cia dinh ly

Tir mdt dinh 1y c6 the bién dbi thanh bén dinh ly.
Nhirng dinh 1j bi&n dbi dwge tr dinh 1y thuén c6 ding
c4 khéng

Truéc khi ching minh cin chuln bi nhing gi
Bit tay vio chirng minh nhu thé nao

Phurong phap chitng minh gidn ti€p

Nhitng di8m c¥n chid § khi chéng minh

Vé dutng phy nhw thé nido cho ¢b l¢i

Chiong 11 — CAC PHUONG PHAP CHUNG MINH

Chitng minh hai doan thing bing nhau

Chitng minh hai géc bing nhau

Chitng minh hai dudng thing song song v&i nhau

Chi*ng minh hai dudng thing vubng géc v6i nhau

Chirtng minh tbng (hodc hiéu) cla bhai doan thing bing
doan thi ba; hay doan thing gdp d6i (hoic blng mot nira)
doan thdng khic

Chéng minh tbng (hogc higu) ctia hai géc bing géc

thr ba, hay géc nay gdp doi (hojc bling mdt nira) géc kia
Cht.7 minh hai doan thdng hay hai géc khéng bing nhau

Chirng minh cdc ditm cing nim trén mdt dudng thing
(thing hang)

10
12
14

17
19
24
28
33
35

48
57
64
69

74

79
83

89
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Chirng minh cdc dudng thdng cing di qua mot ditm

(céc dudng d¥ng quy)

Chéng minh céc di®m cdog n¥m trén mt dudng

tron (da gide ndi ti€p)

Chéng minh cdc durng trdon giao nhaw tai mét ditm (dwdrng
trdn ddng quy)

Chigtng minh doan thing ty lé

Ding ty 1¢ th&c ching minh hai doan thing bing nhau
hay hai du®ng song song véi nhau

Diing ty 1¢ thirc chirng minh cdc di¢m thing hang va da
gidc nbi tiép

Chérng minh quan hé tdng hay hiéu céc binh phuong cia
cdc doan thdng

Chéng riinh dign tich bing nhau

Chéng minh bing phwong phdp dai s8

Chéng minh dai legng khéng dbi, dai legng cyc dai
hay cye tidu

Céc phwong phip chitng minh khéc

Chuong III — VAN DUNG LINH HOAT CAC PINH LY

VA PHUONG PHAP CHUNG MINH

Bién bt dinh 1y

Tir cdi ¢ suy ra cdi méi

Bién khé thanh dé

Tr mft suy ra ba

Lién hé cic bai tip ciing loai vé&i nhau
Bién d8i lién tyc hinh vé

Vén dyng nhimg phrong phdp dic bigt.
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