PHAN HAI: HINH HOC SO CAP
CHLMING [

PHUONG PHAP TIEN DE

§1. So huoe lich sir

1. Ngay tir nhimg nam dau ¢ trutmg tiéu hoc, hoc sinh da
duoc biét cde khii nigm hinh hoc nhu diém, doan thing. hinh chit
ahdt, hinh tam gidc, dubmg thing... sau d6 th mat phing. khoi lip
phuomg, khd hip chit ahat,... TA ¢d cde khii nigm do chi duge mo
ta bing hinh v& holic cic mo hinh trre quan. Tuy nhién trong cich
trinh biy hinh hoc truvén thing. ngid e chi md @ mdt s6 khai
niém goi I cic Khdi nidm co bdn nhu digm, dubng thing, mat
phing, di¢m thudc dutmg thing, mot diém o gia hai di¢m, hai doan
thing bang nhau, con cdc khdi ni¢m khic cia hinh hoc déu duge
dinh nghia chinh xdc. Trong cich rinh biy truyén thong cia hinh
hoc, nguii ta ciing thim nhin mét s6 khing dinh cia hinh hoc, goi la
ce ridn dé. noi lén tinh chiit cic khdi niém co ban, sau dé chimg
minh cic khing dinh cia hinh hoc. Cich trinh biy hinh hoc nhu vy
duge ding d€ giing day bo mon hinh hoe trong tridmg phd thong
khong nhing & nudc ta md & hilu hét cic nude khac trén the gidi.
Nguiri dit nédn méng cho cich trinh bay hinh hoe nhir vily 1a nhi
Todn hoc Ocolit song & Alexandri vit khodng nhilng nam 300 trudc
chng nguyen.

1. Tic pham "Nguyén 15" cua Ocolit

Hinh hoc so efp 1a mét trong nhimg khoa hoc ¢ nhit, dugc
phét sinh do nhu cfu thyc tién cls dii sdng con ngudi nhe do dac
rudng dit, tinh todn cic cong trinh xdy dung. Tir the kv tha VI dén
the ky thit 11T trude cong nguyén, cic kién thic hinh hoc din ddn
duge he thong lai mang tinh chit cua mdt b mon khoa hoc, Cong
Ino Ay thudc vé& cic tnrmg phii todn hoc v tnét hoc cia Talét,
Pitago, Anstol, Pémabcrel...
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Nhiing cong trinh nghien o cun cie nhis toan hoc oo do di
dirgc téng Kt vt hodin 1n st sa¢ trong cae tac phiam cun Cleol
nhan dé “Nguyen 1¥", vict vio klioang 300 nam truge cong nguyén

Tag phim  "Nguyen v cun Ocolit khong nhitng tap hop duse
hiu hél clc kign thifc todn hoe duomg thon ma g cho veu cia nd
I phuong phip trinh by cie Kién thie do, O mbi 1p siach trong i
pham “Nguyen |y Coolit di bit diu bing vige dum ciac khili nigm
(s& ding dén) sau do dua ra mot s kKhing dink xem nhw chin 1y (g
li nén dé hoac 1 dinh dé) vé eac khii midgm da péu ne Phin cho yéy
cus mdi thp sich 1 cic kign thire ¢o tuin coa mon hoe bao gdm cic
khii nigm. thude tinh vi quan hé giita chiitng duge phit bidu thinh cie
dinh Iy, Tt ca cac khii mém nay dén duoe dinh nghin v ol cd cie
dinh 1§ ddu duge ching minh,

Nhur vity, qua e pham "Nguyén 19, Ocalit di thé hién o ¢ dd
mudn todn hoo wd thinh bd mon Khow hoe trim luong v suy didy,
doc lap vai ¥ niém vl 19 ve khong glan At chal xung quanh. Ocalit
mudn dinh nghia moi khan nidm, modn chitng minh mob chifin 1§
Khi bit tay thye hien mai thily ring khong thé lam duge vi chimg
minh di¢u piy lai phin dua vao didu kia vii nha vay 1 khong ciing
Vil do d6 din dén y wiomg phii thita nhin mot s6 khii niém khong
dinh nghia, thira nhin mdl s8 chin 1¥ lam co sé cho cde suy didn
tigp theo,

Phuomg phap trinh biy cioa Ocolit dit cd anh huomg dén su phit
trién et hinh hoc wong nhiéu (hé ky 1iEp theo v cliu todn hoc ndi
chung. Vi tic pham "Nguyén 19", Ocolit 14 nguin dat nén méng
cho vide xdy dumg co 50 caa todn hoc, din dit cdc nha todn hoc,
theo nhimg phuong hudmg nghién cim khic nhao, lam cho todn hoe
wro thinh mot khoa hoe trin trong, suy dién vi 33 dang. Co thé néi
Ocolit vi tac phim "Nguyén 1§ cla minh tris thinh ngudi thiy cla
ciic the he todn hoc suu niy.

Tuy nhi¢n trong tic phim “Nguyén I¥" ciing ¢6 mor so thiéy
s6t, song chinh vi¢c khiac khic phue cde thigu st dé cia cdc nhl
todn hoc the he sau i thile ddy toan hoc phat trién.
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3. Lobasepxki va Hinbe

Boi gid tri to Ién cou tic phim “Ngoyen 1y cla Oeolit, nhicu
rhid toan hoe & ede the hé san di bi cong nghitn i vi hoan thign
i theo cic phuemg hdmg khic nhau.

Trudc hét ngui ti cd ging bd sung thém cic nién dE du dé lam
¢ 58 cho cde suy dién hinh hoe, lim cho bi mén hinh hoc the su
triy thinh mat bo mon khou hoe chinh xic vi chit ché. Cong lao lom
thude vé cde nhit toin hoe Acsimel. Cingtlo, Pasto.

Mat khic, cée nha todn hoe cling ¢d cb gang tim kiém rit bo
ciic titn ¢& mh ¢ thé ching minh duge nhis cdc lién dé khic. Tien
dé uoe nhidu nhi todn hoe chd § 1@ dinh dé duoe dinh s6 V trong
tdc phim "Nguyén 19" NOi dung cia dinh d 46 Ja:

“Hai dimg thdng tae vdi mitcdt teydn hat gde trong cing phia
¢ 1ong nha hem har vidng thi cdt nha v phia ¢ia hai gde e,

Noi dung ciia dinh dé niy cd hinh thic phit bidu kha phikc tp so
véi céic dinh dé khic vi dugc ding dén khi muon trong bo sdch nén
ngubi ta nghi ng ring chinh Ocolit dil ¢6 gang ching minh nd, song
chira dudie nén dinh xép vio danh muc cac ménh d¢ duoc thim nhin.

Nhidu nhi todn hoc tim cich chimg minh dinh d& V. C6 nguin
di tuyét vong vi nd, ed nguii 8 wemg ching minh duge dinh ad v,
nhumg dén phit cudi trude khi cong bd di phit hign ring minh di
ditng mot ket qua suy ra s dinh d€ do, Mai dén the ky 19, ba nhi
todn hoc Bolyat (Hungari), Gaoxo (Die) vi Lobasepxki (Nga) di
doc lap véi nhau cling di dén ket ludn: Khong thé chimg minh ducc
dinh dé V nhé cdc dinh d€ vi tién d€ khic. Tuy nhién do hoan cinh
vii chinh ki€n khdc nhau chi c6 Lobasepxki 1 ngwln dd manh dan
cong b6 kEt qua nghién ciu cua minh vi tién xa hon = sing two ra
mo! bo mon hinh hoe mii mang tén éng. "Hinh hoc Lobasepxki™.

DE chimg minh dinh d¢ V., nhidu nbi todn hoe trude
Lobasepxki thuimg sir dung phuong phap phin ching, cé nghia I3
gid sir dinh 3¢ d6 khong ding vi c6 ging tim mau thuin. Song, tifc
thay nhing mau thuln nhin duge chi I nhimg didu trdi vii nhan
thite thuc 1€ xung quanh chir khong phii It mau thula ndi i trong
cic ménh d& duoc thim ohin. Thim k€ nhimg két qua do.
Lobasepxki dii di dén ¥ uimg tuyét voi la khong thé ching minh
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ducx vil cling khong thé phii nhin due nd. Vi vy, cing v vike
thira nhin né i mot chin 1§ ciing co thé thay thé né bing mot ménk
dé phi dinh né. Lobasepxki di thi nhin ménh dé phi dinh ciw
dinh dé;

“Tén tai hai dieomy tudig too vy mor edr tuyén hai goe trong
ciimg phia ¢d tdng nhi hem hai vidng ma khang cdt nhau vé phia
cuig hai gdc trong d6"

Vi vige thira nhian ménh d¢ pha dinh ndy vit cde ménh 3¢ due
thim nhan khic cia Ocolil, Lobasepxki da phdt trién va xay dimg
trén mit bd mon hinh hoc mdi. Tuy nhién nhimg k&t qua nghign ciy
clia émg hét sdc xa la v nhin thie 1thé gidi di khi quen thude vi
bén vimg, nén sinh thin ong da by nghi ngd va phan d6i. Chi d&n khi
ra dini 1§ thuyét tuomg doi viv thign van hoc phdt irién, nguo w hidy
ra ring vl tru la bao fa vt trong vii tru bao 14 do nhidu diéy nghigm
ding hodc gin gili vai cdc két qua nghién ctu cin Lobasepxki, thl
clic kft qud nghién citu cla ong méi duoe thim nhan, Cong lao 1o
Iém cin Lobasepxki 1 md rong thm nhin ra vil tro vi mé duimg cho
cie 1y thuyét hinh hoe “phi Ocolit”.

Cong lao cudii ciing trong viéc hoan thién cic titn dé do Ocdlit
thia nhin thude v¢ nhi todn hoc Hinbe nguin Biie. Cong trinh cils ong
dii duge dng trinh by trong Hoi nghi Todn hoc the gida nam 1901 v
dii duoc nhin gidi thiomg lon. Chiing ta 58 xem xé1 né trong §3.

§2 Phuong phap tién dé

1. Ngi dung ciia phurong phap tién dé

Mbi mon hoc chita dumg nhimg khii niém, nhimg méi quan hé
gitfa chiing v nhimg thu6e tinh cia cic khdi niém. Theo tinh thiin cis
Ocalit, khing thé chimg minh duoe moi didu, vi vy phai chon loc md
50 16i thi€u cdc tinh chiit phai thim nhin dé 1am ca s cho toin bo cfc
suy difn ti#p theo. Vai cic khii niém ciing vay, phii chon loe ra mit st
Wi thiéu cdc khai nidm khong dinh nghia, nhimg thude tinh vii quan h
gifta ching da duoc the hién qua mot s6 meénh dé duge thirs nhan, réi o
d6 dinh nghin 8t ¢4 cic khii nigm khsie. Nhimg khéi niém khong djol
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nghia goi li cic kdi nidm cor ban; nhimg ménh dé duoc thin nhin
khong chimg minh goi 1a cie ridn d¢.

Nhu vy, dé xiy dumg mot mén hoo bing phuomg phap tien dé
ngudi ta dum ra:

1. Cie khdi ni#m co bin,

2. Céc tién dé (dac tnmg cho tinh chit cia cde khdi miém co ban).

Vi trén co s&f 36, ngudi ta dinh nghia cic khii niém vi suy dién
ra cde tinh chit khic lién quan d&n cac khii niém di c6. DE dinh
nghia theo ching loai, mai khii niém L thude vio mdt [dp cie khils
niém rong hom, Cic tinh chiit v cic khing dinh khic ten dé goi la
dinh 1y, ménh dé, bé dé, he qua tuy thude vao noi dung vi vj trf clia
nd. Céc khing dinh nay ducc suy dién nhir cic quy tic suy luin cin
logic. Hai quy thc suy lutn thong thudmg 14 Tult bai trung. tie 1 mi
khiing dinh chi €6 thé ding hobe sai vA quy tie tam doan lusin, tde 1
néu ménh d¢ A — B ding, A dung thi B ding. Tap hap cic khii
niém co bin va cdc tign 3 cia mot mon hoe goi 1 mot hé tién dé
cla mdn hoo dd.

2, Ciéc véu chu oo biin ciia mol hé tien dé

C6 nhidu cdch khdc nhau dé lya chon cdc khdi niém co bin va
ciic ti¢n dé, vi viiy mot mon hoc co thé oo nhidu hé tién dé khic
nhau. DE ¢6 thé déng vai trd nén ting cho mot man hoe, mdi he tien
dé cdn thod min cdc hé tign dé sau day;

a, Tink phi mdu thudn

M he tién dé duge goi T phi mau thulin nfu tir hé tién dé do
khong thé suy ra hai két qua trii nguge nhaw.

Néu mit hé tién dé ¢6 miu thudn thi khong thé phan biet duge
ding, sai vi 1y thuy@t dua trén hé tign dé d6 trd nén vo nghia. Vi
vily, tinh phi min thudn 12 yéu clu co ban nhil coa mot hé tién dé.

b, Tinh doc ldp

Mot he tién dé duoe goi i doc 1ap néu mdi tien dé cia he khong
thé duge chimg minh nhiy céc tién dé con lai. Nhu vay, véi yéu cfu
ndy, mot he tién dé doc lap Ia he tien dé ma khong thé nit bot mi
tién 46 ndo, d6 1 56 16 thidu cée khing dinh phii thim nhan,
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¢. Tinh ddy du

Mt hé tién 3¢ duce goi 1 ddy di néu moi khing dinh cda mon
hoe déu duoc suy dién 1 nd.

Tinh phi mau thudn B yéu ciu bt bude coa mét he tien dé, con
hat yéu ciu tinh doc lip va tinh ddy du trong thue tién doi khi co thé
cham chude. Ching han, mot hé tién dé khong doc lip vin dupe
ditng cho mon vV thuyét nhim giam bt qua trinh suy dién vi do db
gitip nguin hoe som Hép cin nhimg kign thic tinh 1€ cua mon hoc.

3. M hinh mdl hé tien de

Vi cde khai niém co bin khéng duoc dinh nghia, nén néfu ¢6 thé
gin cho mdi khai nidém co bdn cin he bén d& mot khil niém Jdi ob
cin mdt mon hoe nio dé sao cho méi tién dé cia hé tén dé duoe
“dich” sang ngon nedt cua man hoe 46 déu 1 chan 19, thi ngudi ta
coi la di tim duoe mot thé hidn (hay mdt me hinkh) cln hé uén dé
trong mom hoe 36, Didu d6 ¢6 thé vi nhe § nrimg clia con nguin
duce thé hien bing mot thit ngon ngit. Nhu vy mot hé tién ¢ b
th€ ¢d nhidy mo hinh trong cdc mon hoe khidc nhau hay thim chi
trong ciing mol b mon. Khi mot he tién dé di 6 mo hinh thi mbi
dinh 1§ trire tromg suy ra tir hé tén dé cho ta cdc dinh 1y cu thé cia
md hinh, tic li cic dinh 1§ con cic mon hoc méa hé tiégn dé dige thé
hign, D6 1 ¥ nghia thue tién quan trong cua phuong phdp tién dé.

Bing md hinh, ta con c6 the xé1 xem mot hé tién dé cd thod
min cic véu chu co bin dat ra cho nd hay khong. Ta biét ring “chim
cd” khong di d€ khing dinh 1h "khong cd", V& mdt hé tién dé dén
nay chum tim thiy miu thudn thi hoin todn chua di & ndi rang nd
I phi mau thulin. Tuy nhién, d& thdy ring mot hé tién 38 cd miu
thudn ma lai o6 mdt 56 mo hinh trong mét bo mén oo d6 thi hin
thiin 1y thuy&l d6 ciing cd miu thudn Vi viy, mdt he tign dé 15 phi
miu thuln néu co mdt md hinh trong mot 19 thuy@ d& duge chimg
minh (hay i thiét) 1a phi mau thudn.

Mot tién d¢ cia mot b tign dé€ phi mau thulin 58 13 doc lip
néu khi thuy nd bing mot khing dinh phd dinh nd ta vin nhin
duoe mot hé tign ¢ phi mau thudn. Vi vty mudn chimg minh mdt
tien d& cua mot he tén dé 1 doe lap, ta chi cdn 1im mot mo hinh
clin he tign dé trong mot Iy thuy€l da duge xem |4 phi mau thuds
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sup cho it ci chic tien 3¢ khie thé men thinh cdc dinh 1% ¢ua 1y
thuyet do. duy ¢d tién dé dd thé hién trén mo hinh 1a mot ket gua
phi 18 (trange 19 thusé did).

Bing md hinh ngein 1 cing xem xét duge mt cich tuong doi
vé tinh didy du e mdn be ién dé. Har md hinh cda cing mot he
duoc goi la ding cdn néu ob mot heome tng mot mot gils cic khis
mém co hin can bt tien dé vii bao 1n nhimg quan hé co ban giita
cite dop twong. Mot e tien 08 due coi 1 didy dir néu bt o hal mo
hinh nio cia na déu dang cau. Nhu vay ndo mot he tien dé ddy da
thi tr mét dinh Iy trén mé hinh bang cach “dich nguoe”, s oo
mot dinh 13 i tugng cia he tien dé.

§3. Hé tién dé Hinbe cia hinh hoe Ocolit

1. Gidi thi¢u tién dé Hinbe

Hé tién dé Hinbe cua hinh hoe Ocalit gém:

a) Siu khii niém co bin: diém, dutmg thing. mai phing, thude,
a giika, toin ding.

h) Gic tién dé duoe phin thinh 3 nhdm,

Nhom | (Ciic tién dé vé "thuéc”™)

[,: C6 It nhiit hui didm thude méi duimg thing.

Iy: €6 mot v chi mot duémg thing thude hai diém phiin biét cho
trutc.

I Cd it mhit ba diém khong thuoe mot dudmg thilng.

L Co mot v chi mdt mat phing thuoc ba diém khong thing
hing (khong cing thudc mit dwimg thang). Mat phing cd it nhit
mot diém.

e Durbng thiing ¢ har diém thude mot méat phing thi moi diém
cia duimg thing déu thude milt phing dé.

I Hai mit phiing phan biét ¢ mot diém chung thi con e6 mot
diém chung thir hai khdc nim.

I;: Tén tai bon diém khong cing thude mot mat phing,

Nhdm 11 (Cic tién d& vé thir )
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11, Néu didm B & giita hai diém A v C thi A, B. C la ba di¢m
phin bigt ciing thude mot dutmg thing va diém B o gida ha diém ©
Vi AL .

[l Bt k¥ hai diém A va C nio cing 6 moi diém B sao cho C &
gilm Ava B

I1.: Trong ba diém cing thute mot duime thing cd khong qud
mot didm & giita hai diden kin

IL; (Tign dé Patso) Cho ba diégm AL B va C khong ciing thude
mot dwmg thing viv che dimg thang a khong di qua hai di¢m nao
trong ba diém d6, Khi d6 néu diimg thing a thude mot diém & gita
A vii B thi khi do no con thude mot didm @ gidta B vi C hode & giln
Cvi A,

NMhom 11 (Cac nén dé vé 1oin ding )

111;: Cho diém A thudc duimg thing a. Ngoai ra cho CD 1a mér
doan thing bt kv (doan thing hicu la tap hop gém hai diém). Khi
di ¢ hai diém B, B, thutc a sao cho AB, vit AB; bing doan CD.
Ki hitu AB, = CD. AB, = CD. Vdi mdi doan thang AB ta déu co
AB=BA.

IlL,;: Quan hé bing gita cdc dogn thing ¢6 tinh phin xa, doi
ximg, bhc ciu, cu thé ti:

1.AB=AB.

2. Néu AB = CD. thi CD = AB.

3. Néu AB=CD. CD = EF thi AB=EF.

I1L;: Cho diém B & gitm hai diém A v C, diém B' & gilta hai
digm A’ vi C. Khi dé néu AB=AB. AC=A'C thi BC=BC.

111 Cho géc (k1) va nim duimg thing a ¢6 poe O (Cic khii
niém ndy duge dinh nghia nhis khdi nigm diém, dutmg thing. & gilta.
Xem chuong ).

Khi do o6 duy nhai hat nim dudmg thing b' vii b" ciing c6 goe O
sa0 cho (k1) = (a.b)va (k) = l,fl?'}.

Iy Quan hé bing d6i véi cic gée o tinh chat phin xa, d6i
ximg, bic clu, cu thé 1

Lokl = (k1)
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2 (K= (m.n)thi(m.n) = (kD).

3. Néu (K1) = (m,n)(m.n) =(p.q) thi (k1) = (p.q).

Npoai ri {kTII :[Iﬁ:}_

11,: Néfu hai tam gidc ABC v A'B'C (Tam gide ABC Ik tip hop
gém ba doan thing AB, BC, CA vii A, B, C khong thing hing).
6 AB = A'B. AC = AC. BAC=B'A'C' thi ABC=A'B'C!
ACB =A'C'B' v BC=BC.

Nhém IV (Cac tién € lign tuc)

IV,: (Tién dé Acsimer) V@i bit k3 hai doan thing AB vh CD
bao giir cling c6 s6 te nhién n sao cho nAB > CD.

IV,: (Tign dé Cangto) Gid st wén duimg thing a cho mot day vo
han cdc dogn thing A B, A;B;...., A,B,.... sa0 cho mébi doan thing
pdm trong doan thing trude nd vh bt k¥ doan thing CD nio cho
trude bao gitr cling ©6 s6 w nhidn n d& A B, < CD. Khi d6 trén
dutmg thing a c6 mot diém X thudc moi doan thing cua diy d cho,

Nhdm V (Tién dé vé dutmg thing song song)

V. Qua mdi diém A khong thude diimg thing a ¢6 khong qud
mot ditmg thing b cling nim trong mit phing P = (A.n) khong ¢6
difm chung vai a.

2. Mot vai mod hinh cin tién dé Hinbe

a. Mo hink vai Iy

Cic kign thite hinh hoe 6 duoe chinh Th sy mo hinh hod va trin
twemg hod khong gian vit chit ma ching ta dang stng. MNgudn ta bt
dfu hinh dung diém nhu mot cdi gl do "khong cd chiéu dai, khong
6 chi#u rong” nhy diu mii kim, dutmg thing 1k mot cdi gi d6 chi
cé chiéy dii duoe chidu thing nhy cic tin sdng, mat phing 13 mot
cdii gi d6 "chi cd bé ring khong c6 bé day” nhir mdt ho yén ling. DE
bidu dién “diém” nguin ta vé mdt cdi "chdm" trén W gifly, d€ bidu
difn duimg thing. nguin 1 dat ké mot duimg trén 1o gidy, con mat
phing thi bifu difn bdi mot hinh binh hinh teén 15 gify. Bing
nhimg hinh vé nhi vay, ta md 18 Khdi niém thude, & gii.
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Bifm A thude duimy thiing # Didm B o giita A va C

Khi miém bang nhay cun cac hinh duge mo ta bm vige dem
chdng khit lén nhaw, G Tmo Winh v 19 con bé nén dé Hinbe,

M hinh vat 1§ cia hé tidn d2 Hinbe dit 1k conp cu d€ giang day
hinh hoe Cheobin & i od cde mnr.

b Mo hinh 50 hoc

Tir dad %6 1o o mdl md hinh sy dby eho hé tiégn & Hinbe vii
goi lhmo hinh s6 hoc,

Piém duge higu 1 bo ba s6 thue cb so thi o (xy.z). Mar phing
duce Todu B mor phiong trinh bic nhil ba in Ax + By + Cz+ D=01(1),
trong d6 A*+ BP+ C° 2 ),

X=X+l
Butmeg thing |a heé phuong trinh {y =y, +a,t  (2)
Z=Z,+ag

trong 46 Lthay doi, a) +aj +aj 20,

Bi¢m (x,. v, 2,) thudc mit phing Ax + By + Cz + D=0 néu
Ax| + By, + Cz) + D = 0, con phu thudc duémg thing (2) néu o
E=1 08 X, = X+ il ¥y, = ¥y + 83y, 2, = 2, + ayt,. Ba diém
A= (X020 B=(1.9..2,). C = (x,.y:.2,) thude dubmg thing (2)
img voi cde 80 0, 1 b e B X = Xg 4 ml. yo= Yo+ e
Z=zyt il 1= 1203 Khi do diem B o gite A vl C néut, <ty <1y
hogic 1, < t; <1,. Duimg thing (2) thude mit phing (1) néu:

Alxg + a;t) + Bly, + a) + Clzg + ast) + D=0 vidi moi 1.

Ciing bang dai sb. ngutn 1 thé hién duoc kKhii niém bing nhay
vii ta nhan duoe mo hinh 6 hoc cia heé tidgn 38 Hinbe,

Nguii ta ding mo hinh s0 hoc d¢ pghién ciu hinh hoe Ocolit,
div chinh 1 phuong phip 1oa do trong hinh hoe Ocolit,

s
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3. Mot so dinh 15 suy ra tis he tien de Hinbe
a. Cdc kel qua suy re tic nhom {, I
) Tir nhom tén dé T bect cang mds dutmg thing co it nhit i
didm (e dd 1,0 khong gion ed it what ben didm (én d@ 1.

0By 10, MaSE ik prlacingy eob it ailiear B didm.

Chabug minh. Vo man phing (), o6 didm A & (a) (lién ¢ 1)
co didm B € () (hen & 1), Co duimg thang (d) & qua A, B (tién
0 1), Cédiém C @td) (tén dé 1) Coomin phing () di qua A, B, C
{tign ¢ L) Co didm chung D = A cua had it phidng (e). () (tign
dé Lo, Co hiém F = () (nén dé 1y),

Co man phing (y) di quu A, D. F. Co
hai difm E va D 1 diém chung caa () vi
(7). Nhe viy mat phing (@) o6 it nhit ba
diem A, D, E.

2) Dinh Iv. Trong ba diém cimg thik
mgr diccme tidng cd ding moe didm o ol
har diém kia.

Cliimg mink, Xét ba diém phin biéi thing hing A, B, C. Gia sit
A khong @ gitta B vit C, diém C khong ¢ gita A vi B, Ta s& chimg
minh B & gitm A va C.

That vay, c6 diém D khong thude
duimg thing AB (tén dé 1,). Co diém E
sao cho D gita B vi E (tien dé T1,). A
Burimg thing AD cat duimg thing EC o o
F, diém & giita E vi C (tién dé I1,), Xé
tam giic AEF va duimg thing CDG, 1
¢t D @ gilta A, F (vi dii ¢6 G & gita A,
E, di#m C khong & git E. F) Hinh 2

Xét mm gidc FEA va duong thang EBD. vi D o gilta A, F, didm
E khong o giira F, C nén B o gitn A va C,

3) Pinle 1o, Mai diving theing ¢ V& 53 didne (o dG o mdi mat
phdng vé cd kdng glan o6 viso dicm),

Ta bd qua chimg minh dinh |y nay va lm § rang vige chimg
minh su kién “hién nhién” niy khong phii 1a don gidn.

Histh |
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4) Mbi diém mén ditmg thing tuo nén su "phan 16p™” tp didm cin
lai ciia duimp thing. Gia sir Ol mot diém ciin duimg thing (d), ce
diém ciim dubmg thing d khic O dupe chin thisnh hai 3p con sau:

Bidm O & gifta hai didm thude hat tip con dé.

Diém O khong & giftn hin diém cia cing mot lip con.

Méi 1ap con nhu vay gol la mot nim dutmg thing mé. B4 sung
thém didm O vio mBi mibu didmg thdng mo 86 ta duoc mon py
ditmg thang déng hay com gol la mot i ver gde ©. Tuong wr, ta xly
dimg due khidi miem mita mdt phéang, mia khéng gian, Trong cic ké
qua trén, tign dé Patso (1) dong vai trod co bin,

b. Nhitng két gua suy tie nkom 1, I, 111

Vi nhom tién dé 111 ta d3 cé didu hiéu bing nhaw cha tam giie
Tir d6 ta o6 the suy ra cic k&t qui sau:

1) Binh (3. Mdi doan thing ed morvd chi mor trung didm.

Chiimg minh.

Xét doan thing AB. Cd diém C c
khong thude duimg thing AB, Cé tia Bx
khic phian wih C div voi AB sao cho A

ABx = CAB. €6 didm D thude Bx sap
cho BD = AC. Doan thing CD cit AB
tai O,
Ta cd AABC = ABAD (c.gc) nén
BC = DA, ABC = BAD
Tir d6 suy ra AACD = ABCD. Do d6 ACO = BDO.
Viy AOAC = ADBD viisuy OA =0B.
2) Dinh Iy, Gde ngodai cha tam gide Idn hen mdi gdc trong
khdng ké v nd,
Cluimg minh.
Xét AABC voi ACx Ia géc ngodi
tai C. Ta so sinh nd vai goe A, Ly
trung diém 1 cin AC vi didm D déi
ximg vai B qua [ Ta c6d AIAB = AICD.

Suy ra iz)fc‘ff}cm

Hinh ¥

Hinh 4
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JrBimh 1y, Trong mdt phdng cd mor v chi mon duimg g o
gy mor didin v veedimg goe v madt duimyg thng khde

4) Binh Iy, Qua didm A o ngodi demy thdng @ co didng thiny
ndm trong mdr phdng e = (Aa) khong c6 didm chung voi a.

5) Dinl Iy, Tdnp cde goe trong chg mdt tam g khong veer
qud faai’ [ g visong.

A Chimg minh cdc diph 1V nay dine vio kEt qui cha dinh 1§ 2
Chang han ta chimg minh dinh 1y 5 (ding hink 4 trong chimg minh
dinh 1¢ 2).

Gia sir témg ciic goe trong cua AABC 1 180" + a, a > 0 thi 1dng
cic poc trong cua ABCD cing bang 180° + o

Vi A=ACD,nén E:Iﬁ+u.5uyru B>a

Lam nhut vy doi véi ABCD ta duge %:-u.TiE'ptgcquﬂtﬁnh

d6 0 tén ta duge zl_ﬁm, Didu niy vo I§ vi %ﬁ c6 thé nhé wy §.

c. Nhitng két quad suy tir nhom IV, V

Bén nhom 1V, ta cd thé dua ra khdi ni¢m 50 do doan thing. Néu
chon trwde mot doan thing lam thude do, thi ¢d thé gdn cho mdbi
doan thing mot so thue duong goi li $0 do chs no sao cho hm doan
thing toin ding thi 6 cing s6 do. Ngodi ra, s6 do ciia 16ng hai
doan thing bing tdng hai s6 do cia hai doan do,

Ciing tir nhom IV ta ciing nhan thiy ring wén mdi ni dwbhg
thing Ox bao giir cling ¢6 mot vi chi mot diém A sao cho 58 do cda
doan OA biing mot 56 thye dieng cho trude. Tap cic diém cia mit
dudng thing 14p diy duimg thing d6 (duimg thing vi do do mit
phiing v khong gian khong c6 "k& ha"), Chinh két qui nay gidi
thich tén goi dat cho nhdm tién d& TV,

Tir ba nhom tén dé diu ta suy rm duoc su (On i cia duimg
thing di qua diém A o ngodi dutmg thangr a khéng c6 diém chung
vi a. Sau khi c6 tién dé V, w dinh nghia dugc khii niém song song
ciia hai dudmg thing.
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G, He tien de Pogorelop cun lanh boe Ocalit

He tign ¢ Hinbe cuu hinh hoe Oealit it hodin hio song qui phite
tap. Nhit todn hoe Noa Pogorelop da dua ra b tién 92 sau diy cuas
hinh hoe Ocolit (d3 duov ding trong mot thin gian & giang day hinh
hoe Clealit trong cic truimg phot thoog trung hoc & Lién Xo cii).

L. Ciie Khaii niem co ban

Biém, duimg thing. mit phang. thuoe, o grim, 36 di (doan thang),
sé do (gac),

2. Cie tien di

Tien dé voia hivd hoe phany

. Nhiim tién oé lien thuoc

Ty: Tt mdt vin chi ot disemg thing di qua han diérme phiin biét

st Mot duimg (hing chiw @ nhat ha digm. Tén L ba digm
khong ciing thuoe mit duimg thing.

I Nhidm tién & ther tu

I, Trong bia di¢m thing hing c6 mo v chi mor didm & gim
hai di¢m ki

1L: Mo duiing thing phan tip diém ci mar phing khong thude
dutmg thing Ay thinh hai tip con suo cho doan thiing noi bt k hai
diém cia ciing mot tip khong cit dutmg thing v, doan thing ndi
hai diém thudc hai tip khiic nhau bao gits ciing clit ditmg thing.

I Nham tigw dé vé do do

11 Mbi doan thing ¢ mot do dii [ mot s6 so thue duong.
Néu C o gim A vi B thi do disi doan thing AB bing 16ng cic do dai
cita AC vii BC,

M1y Mot gée o6 mot do do xic dinh, Do do gée bet bing 1807,
Néu na Oz ndm trong mién poc xOy thl do do gée xOv bing 16ng
div do cic gic X0z va 20y,

IV. Tién d¢ 1én tai cac tam gide bdng nhau

Vi 1am giiic ABC bat ki, trong nita mat phiing c6 bér chiia tia
Ax oo difm B, € Ax, C, eA;x siao cho AABC vl AA B,C, ¢6 ciic
canh twong tng c6 A6 dii bimg nhau vii cde gde wong dng <6 56 da
bang nhau,

132, 5
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V. Tien dé ton tai doan thdng co do dai cho trirgc

Vi mer =0 thue @ > 0 wn i doan thing co khong qui mot
dutmg thing khong cin disimg thing di chi

VI Tien de sonp song

Qua mot didm nim ngodn mot diuimg thing cd khong quda mot
duttrrig thing khong ¢t duimp thing da cha.

Tidu e wthia Blardy Do Bhiasinge gicin

C,: Mdi mat phing co diém thude nd v ed diém khong thude ni.

C.: Hai mat phiang phin biét da o mol didm chung thl ¢é mdt
duimg thing chung.

€y Co mot vl viv chi mot man phang i qua hai duimg thing
ciil nhiu,

A, Hé tién dé cun Pogorélop cing ¢ md hinh it [¥ nhu mo
hinh vt 15 cin b tén dé Hinbe, them vio s0 do doan thing vi s6
do goc.

O truimg pho thong. duy hinh hoc Ocolit bang phuang phip
téng hop la day hinh hoc én co sé be tign dé  cia Hinbe hay
Pogoreldp trtn mo hinh viit 1¥ cia nd, Song thue (& khang the dé hoe
sinh hoc hift cde tién & i U 46 suy luln, nén ngudt 31 thim
nhin nhi¢u didu k& ca cic dinh 19, i dua hoe sinh dén cic kién
thire clin thidt ¢l himh hot.

§5. He tién dé khong gian veelo cua hinh hoe Creolit

1. Dinh nghia kKhong gian velo

a. Binh nghia

Tap hap Va 0 cimg vié phép todn eong teén V vil phép nhin vé mot
50 thie,

+¥Vx¥-aV

(X.¥) =X+ Yy

R=V-V

(Ax) = Ax
duge goi la mot khang gian vecte néu thod min cde tén dé sau diy:

Vilx+y)+z=x+(y+2) Va.y.ze V
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Vigx+y=v+z YayeV¥

VyChphintiO e Vsaochox +0=04+x , ¥YxeV

Vi Vi mdi xeV cd phin ii—x= V sao cho 5 + (=5} = (=x) + x=0

Nykif)=(kiw, vk./eR.xe ¥

Ny (ki =kx +/x

Nukix+yi=kx+ky. kR, x,y=V

Nifw=x

Ciic phin tir thude tip V goi 14 cdc vecto vi khi x = V thi i
higu 18 x vi doc I8 vecte x.

b, Vi du

1) Tréntgp R = (%), %, %) i x; € R ,i=1,2, 3 mdn
nghia phép cgng:

(%) Xgo X2) + (¥ ¥ae ¥a) = (4 ¥y Xgh Vi XatYa)

vil phép nhan véi mit 50 thuc:

Alxy, Xy Xe) = (A%, Xy, AXy)

DE thir lai ring RY ciing vai hui phép tofin trén L mot khony
pian velo.

2) Trong mid hink vdr 13 hink hoe Ocei ta hidu

2.1) Veetor 1 mot cap diém (A, B) 6 thir t vi ky hidu AB, A
goi I didm ddu. B goi 1 diém cudi ciia vecto. Hai vecto AB va CD
dueee goi T enng phureng néu dudmg thing AB song song hoie trimg
véi dubmg thing CD. Hai vecto ciing phuomg AB, CD goi 1a cilay
Memg nfu hudmg di tir diém ddu d&n cudi nhy nhauw, con nguo I8
thi goi 18 hai vecto ngicge hirdmg,

E i Ja— P 8
o 3 [
E T ) k
AB,CD,EF cling hidmg PQ.RS nguge hudmg

PQ,KI nguwc hutmg
Hink 5
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B¢ dii doan thing AB duge goi 1 d¢ dai cia AB vi ky hidu I
|AB |, nhrvay: |AB| = AB.

Hai vecta AB va €D duoe goi la bdng nhau néu | AB[=| CD|
vit AB vit CD 1t hai vecto ciing hudng.

Vecto c6 didm diu vi diém cudi tring nhan goi I vecto khdng

vh k¥ hieu 0. Vecto c6 do dii bing | goi lh vecte dom vi, Ngudi ta
con dilng cdc chif ci thitmg trén dod oo mii 18n 9 k¥ hiu vecto:

ab.x ...

2.2) Cho hai vecta a v b ta dinh nghia vecto mdi a+b bing
chch sau day. Tit mot diém A w§ § xdc dinh duge difm B sao cho
AB=a vidiém Csaocho BC=b,tacé vectomdi a +b= AC,

Vecto a+bgoi 1a tdng ciia hai vecto avi b, D& thiy dinh
nghia dé khang phu thuoc viio viée chon diém A (néu thay cho A ta
chon A' thi xdc dinh duge B' va C sao cho A'B'=a, B'C'=b, vA
khi d6 AC=A'C"),

Tir dinh nghia teén ta thily vdi ba diém tu§ ¥ trong khong gian
M, N, P ta ¢é: MN = MP +PN.

Ta ciing d& nhin thdy cde tinh chit sau dAy cia phép cOng
vecto. Vi bit ki cic vecto a,b.c tco:

iy a+b=b+a (tinh chét giao hodn)
i) (a+B)+c=a+(b+c) (tinh chat két hop)
jiiya+0=a
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vl E+L—£]=5, trong do —n 1 vecto of cing do din, cling
phuimg nhimg nguoc hudme vor o Veews goi Iy veeto dor el veeto a.

2.3) Cho vectsr 4 vi mot so0 thie k, ta dinh nghia vecto méi ka
hir sau:

i ka =k a]

i) ka v o cing hiong néu k > 0 vl nguoe hudng néu k <0,

Né&u k = 0 ta dinh nghin 0. a=0 Vecto ka con goi I tich
cia 50 k vt vecto a.

[ thaly cibe tinh chil sau diy cia phép nhin vecto vai mét s5 thue.,

i) k(a+B)y=ka+kb

i) (k + 1)a =ka + la

i) k(la) = (kha

W) l.a=a

2.4) Ky huéu V 1 tap hop cac vecto trong khong gian, nhu viy
tip hop V cling vai hut phép todn cong vecto vi nhin vecta var mot
sd thire i mot khong gian vecto.

¢, Ca si va 56 chiéu cua khong glan vecto

1) Sir plvee thaeede nveee tnde b dde lap tuvdn tinh

Cho khomg guan vecto V. Néuw xét dong thin cic veglo

. B

al,u=,....£; cin V thi wm goi ching la mdt ¢ vecro vt vecld
kot kbot.c+k,a, voik e Ry ¥.i= 1.2 .0, goi b mot
hop tuvén tinh cha cic vecto a, , cic k, 2ol la cic ié sd.

He vecto fa.a,...0,] goi 1d hé vecto die Idp tyén tinh néa

moi 10 hap tuven tinh cua chiing 1a vecto khong khi vi chi khi céc
he s6 déu bing 0,

kl :]_I-I- k;.:!.:.-l-___-bkuli: =[-} c}k1 ..-_k=z "'=k|1: 0

Hé vecto khéng doc 1ap tuyén tnh goi 16 hé vecta phue thude
tuyén tinh,
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2) Cler xik klving gram cuka veero

He vecty .'.u..,u:. ...,u:l dude poi 1a i 5 cun khong gan vect
V néu:

s a. b )l he veetr doe lap tuyén tinh.
i) Vi méi veetd x = V. ¢ duy nhil cié 56 ;. ..., o, st cho

X = u,,u.,.+ a, a;+ -, 1} u B 86 (. @, .. 6,) 200 10 toa dO clia
veeto s doi v co so :a-.,a;....a:j '

Mo o chimg minh duoe ving néu khong gian vecio V oo mot
o 0 ghm n vecto th) mon co so khilc cua nd cling co dilng n vectd.
86 khong ddi n dy goi la ofiedn cia khong gian vecto ¥V va ky hiéu
dim¥ =n.

Jb Vidu

Ta lay cdc vi du minh hoa cho cdc khdi nigm trén trong khong
glan vecto duoe Xy dung tirmo hinh vit 19 caa hinh hoe Ceolit,

Vi du 1. He hai vecto ABvi CDeiing phuong 1 phu thude

e o — C(D—
tuyén Linh, Neu AB=01thi CD= }:E ABR.

Néu AB =0 thi uip hop cic vecto cling phuong véi AB ed
dang KAB v tap hop niy lam thinh khong gian vecto mét chidu,
moi vecto khic khang Foco s cun khimg gian niy.

Vi du 2. Ba vecto u= AR v=CD.w=EF goi lading phing
néy bu dutmg thing AB. CD. EF ciing song song vii mot mat phing
nio da,

Ta cb: ba vectoy ;,.:I;.n*‘ ding phing khi va chi khi ching phu
thudc tuydn tinh

Thiit viy. néu ﬁ:u_'a: phu thuge tuyén tinh thi ¢6 18 hop tuyén
tinh k& + k3.t k, 2,= 0 mi cic k khong déng thii bing 0. Gid
S N o W NN
sirk, = 0 thi o, =-?n:—.—]n, =X 8.+ K;50,.

] |
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Neéu a, va ﬁ-: ciing phucmg thi hién nhién ba vecto :;..e;:.a,_
ciing phuomg vi do d6 chiing déng phing.

Truimg hop ;. vi 4;1 khong ciing phuong. T mot diém O nao

d6, xét vectar OA, = a,.0A, =1, . Khi d6 ba diém O. As. A, khong
thing hing. Goi @ la mit phing di qua ba diém O. A, A, Liy
OA! =Xa,, OA7 =2a, thi A, nim trén duimg thing OA,. diém
Ay nim wén dwmg thing OA. Do dé i wvecws
;, =0A, =0A", + DA", nén duimg thing OA, ndm trén mat phing
. Viy ba vecto n. a.n, dimg phing.

N i, gii sit a8, vA 8, déng phing. NEu Hai trong ba vectd

d6 cling phucmg thi hién nhién ba vecto dé phu thute tyén tinh, Gia
git Khong 6 hai vecto nho trong ba vecto

do cing phuong, tir mo dlEthuyj' 7/ /
xé1 céic vecta OA, —n, OA, -n: A A
OA, =a,lh‘i bin diém O, A,, A, A,

ciing thudc mot mat phing a. Trong © A A

mat phing o ta dung hinh binh hinh Hinh 7

¢6 duimg chéo OA, vi hai canh nim trén cic dulng OA,, OA,.
Tir hinh binh hinh OA" A A'; dung duoc ta c6:

OA, = DA + OA, + 1,08, +A,0,. tic 1& a, = A, a,+h,a;.

- =* —
Tir d6 suy ra ba vecto a,a, via, phu thudc tuyén tinh.

Nhan xét chng n€u hai vecto a v b khong cimg phuong thi
iip hop cdc vecta a.b,c ma ba vecto a.b,c déng phing lap

thinh mét khong gian vecto hai chiu, moi cip vecto khong
cing phuong déu la co s& clia khong gian niy.
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