BO GIAO DUC VA PAO TAO
PAI HQOC PA NANG

HA PHUOC ANH KHOA

SO PHUC VA UNG DUNG TRONG CHIEN LUQC
GlAl TOAN BAC TRUNG HQC PHO THONG

Chuyén nganh: Phrong phap Toan & cip
M3 s6: 60.46.40

TOM T AT LUAN VAN THAC SI KHOA HQC

Pa Niang - 2011

Coéng trinhdugc hoan thanhat
PAI HOQOC PA NANG

Ngroi huéng din khoa loc: TS. NGUYEN DUY THAI SON

Pran bién 1: ...,

PRANDIEN 2: oo,

Luan van & dugc bao & tai Hoi dong chim luan van tt nghiép
Thac § khoa lc hop tai Pai hoc Pa Nang vao ngay.... thang ....
nam 2011.

* C6 thé tim hidu ludgn win tai:
- Trung tdm Thong tin - bt liéu, Pai hoc Ba Nang
- Thu vién treong Pai hoc Sr Pham, Pai hoc Ba Ning.



3
MO PAU
1. Ly do chpn dé tai

S phic ¢6 th duoc dung nlr mot cong @ hiru hiéu dé giai
quyét nhiéu bai toan, & trong dai sd, hinh hc lan lugng giac, &
hop... V&i su tro lai cia $ phac trong chrong trinh trung he phd
théng, nhéu van dé cia Toan & cap co tté duoc trinh bay ré rang va
day du hon.

Chuong trinh Toan bc & bac trung ke phd thong dia hau hét
cac nréc déu co phan kién thic s phic. O nudc ta, sau ki lan ci
cach, vi dung $ phic cwi cung ding da duoc dua t lai vao
chuong trinh Gai tich 12 (Wi dung krong con kha khiémén). Vi
nhiéu ly do khac nhau, khéng ibb sinh (thm chi 1a e sinh kha,
gioi) sau khi ke xong pln s phic cing ch hiéu mt cachdon
gian: ar dung € phac ta ¢ th giai moi phuong trinh c hai, tinh
duoc mot vai ng dic biét...

Trén thrc %, trong cac  thi hoc sinh gbi quéc gia, Olympic
khu wrc, Olympic quc %, cdé kha nHu dang toan cé lién quan
(thuong l1a gian #p) dén $ phirc. Co thé noi pheong phép gii cac
dang toan nix thé vira mang tinhdng hyp cao wra mang tinhitic tha
sau 4c.

Viéc sr dung € phic trong nghién eu, khio sat hinh bc
phing © ra c6 nhdu thuan loi, nhat 1a trong véc xem xét cacan dé
lién quandén cac phép B hinh cling ¥i hinh e aia ching. Dung
s phic ta ding c6 tke tim duoc [oi giai hiru hiéu, tr nhién (nhing
khdng kém phn doc dao) cho nhiu hé phuong trinh i an 5 thuc
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(ma réu ch nhin thoang qua, it ai ngtién viéc van dung $ phic).
S5 phic con cho ta cach 4i quyét mot loat cac bai toan trongds
hoc, % hop va krong giac ma éu dung plrong phép théng tbng
tinh hubng  tro nén plirc tap hon...

Pugc ar hudéng din cia TS. Ngugn Duy Thai $n, toi chon dé
tai: “Sb phic vaUng ding trong Chén lugc giai toan kic trung e
phd théng” Wi mong mn tim héu sau ¢ 5 phic vaang ding dia
sb phac trong véc khai pha cac plong phap gii toan dic THPT.
2. Muc dich va nhiém vu nghién aru

Chung toi tim kém tai liéu tr cac ngén khac nhau, nghién
ctru ky cang cac tai éu do, o gang linh hoi day di cac kén thac di
va moi vé sb phirc dé c6 the trinh bay 4i cac kén thic do trong Idin
vin nay theo mt thé khép kin va hy ang Iudn vin coé tté duoc sr
dung nhr mot tai liéu tham kio bo ich cho giéo vién vade sinh cac
truong trung ko phb théng.

Trong chwrong 1 dia ludn vin nay, chang tdi trinh bayos
lugc lich sr vé& 5 phic, cac kén thirc vé sb phic va cac cong tit
ting duing $ phac trong hinh he. Trong clvong 2, ching téi trinh
bay cacing ding aia $ phic trong ghi phuong trinh, i phuong
trinh, trong & hop va krong giac. Trong chong 3, ching téi trinh
bay caaing dung aia $ phirc dé giai cac bai toan hinhde.
3.Poi twgng va pham vi nghién airu

Déi tuong nghién au: S5 phic vaung ding aia $ phic

trong gii toan.
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Pham vi nghién éu: S5 phic trong cac i lién hé véi hinh
hoc, phrong trinh, [& phuong trinh, & hop, lwong giac thac pham vi
chuong trinh Toan THPT.

4 Phwong phap nghién &u
Nghién au tai liéu, phan tich, @i thich,danh gia, éng hyp.
5. Y nghia khoa hpc va thyc tién cia dé tai

Xay dung dugc mdt gido trinh cé tinh &ithdng Wi thoi
luong thu @n, c6 té dungdé giang cay vé sb phic vaang ding
cua $ phirc cho hyc sinh chuyén toanb trung ke phb théng.

Xay dung dugc Mot hé thdng cac bai toandi cac mic
do khé & khac nhau.

6. CAu trac luan van

Ngoai ptin mo dau, két luan, tai liéu tham ko, luan van
nay conduoc chia lam ba along.

Churong 1. Cac Kin thic av ban vé sd phac. Trong clrong
nay, chang toi trinh bayduoc lich sr vé sd phic, cac kén thic @
s phic va céac cong tit ang ding $ phac trong hinh bc.

Chrong 2.Ung ding aia $ phac trong gai hé phrong trinh,
trong 6 hop va kigng giéc.

Chuong 3.Ung ding aia $ phirc dé giai cac bai toan hinh

hoc.
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Chwong 1
CAC KI EN THUC CO BAN VE SO PHUC

1.1Pdi dong lich sir
1.2 Céc kén thirc oo ban vé sb phirc
1.2.1 Khai ném $ phic

Mot biéu thic c6 ding a+bi, trongd6é a va b 1a nhing
thuc, duoc goi 1a mot sb phirc. S5 a dugc goi la phan thye (ki higu
a =Rez), con $ b dugc goi 1a phan ao (ki higu b =Im z) cia $
phac z = a+bi.
1.2.2 Mit phing phic

Mot sb phac z= a+ bi duoc biéu dién hinh e boi mot diém

M (&, b) trén mit phing foa do vuéng géc Descarte€), g, §) Voi

géc ladiém O va 2 veat don vi €, € vudng goc4i O (ngin gon:
mat phang foa do).

piém M(a, b) duoc goi la toa Vi cia $ phic z = a+ bi.
1.2.3 CAc phép toan tréning s phic

Hai s phic a+bi va c+di duoc goi la bing nhau u phin

. . a=c
thuc va plin 40 aia ching bng nhau:a+bi=c+ di = {b g

Téng aia hai $ phic z = a+ biva z, = c+di la $ phic dang

z=z+z=(ar ¢g+(b 0.
S6 phic 0:= 0+i.0 1a $ phac duy nfat thoa z+0= 0+ z= z,

v6i moi s6 phic z.
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Vi moi s phic z = a+ bi, & phic d6i -z:=(-a)+(-b)i 1a
sb phiac duy nfit maz+(- 2=(- 2+ z=0.
Hiéu aia hai $ phic z = a+ bi va z, = c+ di la $ phic dang
z=z-z=(a ¢+(b 0.i
Tich dia hai é phic z = a+ biva z, = c+ di la $ phic
z=zz=(ac bi+( ad b
Ton tai duy nht mot sb phac 1:= 1 + 0i mazl = 1z = g
v6i moi s6 phic z.
Nghichdao aia & phic z = a+bi #01a $ phic
1 1 a-bi a b

Z a+bi (atb)a-b) &+B &+6

Thuong aia hai é phic z = a+ bivaz,=c+di, z, 20 la

s phic dang
Z'=i= a+bi _ (a+ bi)(c— dj _ act bd+( be- adl
"z, c+di (c+ d)(c d) é+ d

_ac+bd+(bc— ad i
c+d> F+d®

Tap hop it ca cac $ phic tao thanh mt truong Wi cac phép toan

cong, nhan hai&phac, va nglich dao aia $ phirc nhr trén. Tap hop
tat ca cac 8 phic (trwong $ phirc) duoc ki higu 1AL | 1a mbt truong,

nhan [ lam mbt truong con.

1.2.4 $ phic lién hbpp

S6 phac a—Dbi dugc gi 1a 5 phic lién hop caa $ phic
a+bi(a,b00) vaduoc ki higu 12 z.

Nhu vay, s phic z tré thanh nét sb thuc khi va chi khi zla
lién hop Véi chinh né:z= z

Tu dinh ngha cac phép toania hai $ phic vadinh ngha £
phac lién hyp ta suy ra
1.2.5 Liy thera bic n aia 9 phic

Ly thira bic n dia $ phac z ¢6 tié tinh theo cong tic
Z" =(a+ hj)"=
[a"-Cla’b+Gd -]+ [ Gd'b Ca°B+ ¢a°b-..]
Codng thirc Moivre:

(cosg +i sing §J = (cosg +i sing

1.2.6 Gin hic n aia mpt s6 phirc

Ta dinh ngha ain bic n (nla s tu nhién) @a Mot sb phac
z (ki hieu 12 ¥z) 1a nhing $ phic U ma Iy thira bic n cia u
bing z. Tacou=4z = U =z

Khi r =1 thi

+2k P+ 2k
¢ 4 sm¢ 4l
n n

z, =Cos k= 0,1,2,.n-

Mai sb phirc coding n gié ti can bac n.
1.3 Céc cong tirc dung trong viéc ing dung < phirc vao gii

toan hinh hec.



1.3.1 Céc Kin thic b tro
1. Mot sb phac z = a+bi duoc biéu dién hinh kc boi mot

diém M(a, b) trén mit phing bado vudng géc Descarte€); €, )

v6i géc ladiém O va 2 veet don Vi €, € vudng gocdi O (ngin
gon: mat phing Ha dg).

piém M(a, b) duoc goi la toa Vi cia 6 phic z = a+bi.

2. Khi lam vic véi cac phép lin hinh (ma ta tiong ky héu
la F; F; F,;...), cac diém trén mit phing dugc ky hiéu boi
M, N, M,, M, ...conanh aia ching qua phépdsi hinh & dugc ky
hicu bsi M, N', M, M, ..

Vi thé, néu M 1a a Vi cia $ phac zthi anh M 'cia M qua
mot phép bén hinh F naodo la ba Vi caa mdt sb phic ma ta & ky
hieu la z'.

Hon nira, doi khi, @& don gian, ta dong nHit cac $ phic
a, b, ¢, d..véi cac ba vi A, B, C, D @a chang. Bng cach nh

vay, thay vi vét:

o
o

ABC CDKhi va ch khi 2—2 =
a_

c—

ol

c—

o |

ta cho phép ¥t

(o
o

ab0 cdkhi va chi khi 22 =2
a-b c-

ol

Chung ta cé cac congrthvé phép bén hinhdon gian sau:

- Phépddi xiing qua §c toadd O: z'=- z
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- Phépdi ximg qua tac Ox: z' = z.
- Phép inh tién theo véat OA: z'= z+ a.
- Phép quay goarbng giac a xung quanh éc toa do O: z'= pz
trongdo p =cosa +i siny
-Phép vtutam Ot b k: z' = kz.
- Phép quay goéarbng giac @ xung quanh éc toa do O i tiép
theo, phép vty tam O t s5 k:

Z'= pzvoi p=k(cosa+isim).
Phépdéi xiing quadiém A: z'=2a- z.
- Phép quay goéarbng gidca xung quanh A.
Tacoéz'=pzhay z- & pz 9§ wi p=cosa+isin.
- Phép quay géarbng gidca xung quanh Adi tiép theo, phép iy
tamAtisdk: z- a = p(z- @ véi p=Kk(cosa+isinx)
1.3.2 Cac cong tic vadinh i

Khi ching ta khéng thgiai mot vai vin dé trong hinh e
phing, mbt loi khuyén la ching ta thgiai bang cach tinh toarbo6 1a
mot vai ky thuat dé lam tinh toan thay cho hinky& D6 laang ding
cua $ phic trong hinh hc.

Mat phing € 1a mat phing phic va mdi diém 5 tuong ung la
mot sb phac. Boi thé cacdiém s dugc thuong xuyén ki Hu nhr
nhitng chir céi throng a, b, ¢, d,..., nhr cac $ phic.
binh li 1.

o))
|
o
(@}
|
o

« ablcd = = vsi (azb, cz d).

Q |
|
o |
ol
|
ol
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cabco 27R-2°C CVOl(aD{b 3).
o a-b a-c
cabOcd o 272279 i (azb, c# d).
a-b c-d

« ¢ = ach(tir adén b theo chiu drong)

c—b:ew c-a
e-H ~ [e-4

Pinh Ii 2 Céc tinh cht caadudng trondon vi:

. R ., a- ..
e V6 mot day cung abta c6 =——==-ab Voi
a-

(az b [d=[4=1).

* Néu c nmam trén duong thing chra day cungab thi
6= v (ja = =1).

» Giao diém cia cac tp tuyén tai cac diém a va b coua

2ab
a+b

C)'|O'

duong trondon vi la diém
» Chanduong cao ir mot diém tly y cdén day cungabla
. 1 -
diem =—(a+ b+ c- abqg.
p=>( 9

* Giaodiém aia day cungabva cd ladiém

ab(c+d)-cd ar b
ab- cd '
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binh li 3.
Cacdiém a, b, ¢, d thing hang hay cung tha mot duong tron khi
va cH khi c-b. C;d oo®
a-b a-d
Cu thé
« Céacdiém a, b, ¢, d thing hang khi va drkhi

€bge C=dygo,
a-b a-d
« Cécdiém a, b, ¢, d cung thdc mot duong tron khi va ch
khi
ﬂ: —d 00" nhung C_bDD 7, a dDDD.
b-c b-d a-b a-d
binh Ii 4.
» Tam giacabcva pqr doéng cang va cung cku khi va ch
khi 2-C¢-_P° T
b-c qg-r
» Tam gidcabcva pqr dong chng va ngioc chidu khi va ch
khi 22¢=P"T
b-c g-

binh Ii 5. Dén tich dia tam giacabcbang matun aiadinh thic

a
b
4

ol Tl ol

1
1 =iz(a_b+ bet Ea—_ab_be_c)a
1

c
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binh li 6.
= R . 7 ap K a+/‘b
* Bbiém c chiadoan thing ab theoitsd A #-1 = c= "y
+
2 R A L atb+c
* biém t la trong tdm tam giac abe- t = 3

« Véi truc tam h va tamo duong tron ngai tiép tam giac
abc ta coh+20= a+ b+ c.
binh Ii 7. Gia sir rang duong trondon vi 14 mi tiép trong tam giac

abcva n6 tép xic Wi cac anh bc, ca ab tuong ing

taip, q, r.

2qr b= 2rp valce= 2pq.
q+r r+p p+q

« Tam 0 duodng tron ngai tiép tam giacabc :

*Tacba=

__2par(p+a+n
(p+a)(q+ n(r+p)

 Truc tam h cua tam giacabc la :

2(p°q”+ '’ + r’p+ par( p+ g+ 1))
h=
(p+a)(a+r)(r+p)

binh li 8.

« Tam giac abc §i tiép trong ndt duong trondon vi ¢ nhiing
sb u, v, wsao choa=u?, b=V, c=w?, va —uv, —Vvw Wwu la
trung diém cia cac cungab, bc, ca (tuong tng) ma khéng aa

c, a b.
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* Vi tam gidc néu trén thi tadwong tron i tiép cia no 1a
i =—(uv+vw+ wy.
Pinh Ii 9. Gi sir rang tam giad voi mot dinh 1a 0, haidinh con 4i
laxvay.
« Néu h Ia trec tam @a tam giacA thi
AT (G
Xy = Xy

» Néu 0 |a tamduong tron ngai tiép cia A thi

Xy— Xy
Chwong 2

CAC UNG DUNG CUA SO PHUC TRONG GIAIHE

PHUONG TRINH, L UQNG GIAC VAT O HQP
2.1 Ung dung $ phirc trong giai cac phwong trinh, hé phwong
trinh

Mot s6 hé phrong trinh c6 th “xuat xa “ tir cac plrong trinh

nghiém phic. Bing cachdi nguoc lai quéa trinh & phuong trinh— hé
phuong trinh, ta & dugc qué trinh & pheong trinh - phueong trinh.
Giai phuong trinh, so sanh gh thec va phin 4o, ta § duoc nghém
cua he phuong trinh.

S+ —ty= 2

X+y

JTy-—)= &2
X+y

Bai toan 2.1.1Giai hé phuong trinh
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12
Jx@a-——=-)=2
+
Bai toan 2.1.2Giai hé phrong trinh y
Jya+r——)=6
+
X+ 32X_ { =3
s - N Xty
Bai toan 2.1.3Giai hé¢ phuong trinh
X+ 3y
T2 2 = 0
X +y
- . [ =3xy =1
Bai toan 2.1. 4Giai hé phuong trinh
3xCy-y =3

Vay la ching taid khio sat vi @ vé giai hé phuong trinh, bay
gio cau hbi dat ra |a ta cé th sang tac cacéhphuong trinh nay nh
thé nao? CAu #loi 1a hoan toan co th

Bai toan nar rgng 1.

Cho z= ax+ byivéi a, b 1a cac $ thuc tuy y.

Véi sb phac tly y a+fi, ta xac dinh X, ysao cho
Z=a+pi.

Khi do, chung ta co:

z’ = (ax+ bstz aX+3& Xbyr3 axb §H b Y

=(@x’-3axtr )+ (3d& X by B Y)

Khi ddng nHit phan thec va plan ao ta c6 & phueong trinh :
a’x’-3ab’ xy=a
3a’bXy- B y=p4

16

V6i bai todn nay éu ching ta dungZ® thi ching tatua @ bai
toan tim &n bac hai dia mot sd phic dugc trinh bay trong sach giao
khoa 12 hén hanh.

Bai toan nar rong 2.

Ta nhic lai ring nghém (X, y)cia h¢ ma chiang ta pi giai s&
dugc biéu dién dudi dang z = x+ i, (haicz = u+ iv, voi U la ham
sb don gian chra X, v la ham 8 don gian chia y).

Goi z, Z,la hai $ phac bit ki chling ta cho e dé tré thanh
nghiém caa ke phuong ma ching taig sang tac.

Khi d6 chung ta&di tir pheong trinh:

(z-2)(z 2)=0= Z-(3+2) z z2=0

:>z+£= z+ %3z+zlzz'zzzl+§

2 7]

Do z=x+yivazz=a+p, z+z=a%*p'j
Khi d6 ta $ viét lai thanh plrong trinh:

" DBy
+ -
@ BN _ o, i y
Xty +,Bx—ay: ,
X2+y2

X+ yi+

Va tly vao mi bai chang ta cé thlam phic tap hon khi cho

Z=u+iv, Wi U, Vv la cac ham&biéu dién X, .
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Céc bai §p trong tr
—-8x+
2 y2 = 1
4x" + 9y
+M =1
4x% + 9y’

2x+
Bai toan 2.1.5Giai phuong trinh

X2+4x2—2y:

2
X+ P

Bai toan 2.1.6Giai phuong trinh

2
X+

2.2Ung dung caa $ phirc trong té hep

Mot trong nlitng tng ding aia $ phic vao 6 hop dé la tinh
tong aia Mot day hiu han ma trongié réu dung plrong phép théng
thuong thi cé & kh& phirc tap.

Bai toan 2.2.1Ching minh caaiong nhit thirc

[n/3]

1
1) a,=C/+Ci+Ci+..=» C =—(2"+ 2cosn£j
k=0 3 3
2) bn=c§+c;‘+c§+...=§(2“ + 2coL32)”j

1 -4
3) ¢, = c§+cf+c§+...=§(2“+ 2co¥j

4) a+b +c-33h¢=2

5)a +b’+c-ah-he- ga=1
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a,=hb < n=1 (mod 3)
6) a,=¢, = n=2 (mod 3
c,=b < n=0 (mod 3)

Bai toan 2.2.2Ching minh caaiong nhit thirc

1) Cf]’+C;‘+Cf+...=l 774 2 cost
2 4
1 2 n

2)Cl+C+Cl+..== 27+ 2 sinl
2 4
1 n

3)C,+C+ c§°+...=5(2“-1— 7z cos—j

1 n
4)C+C + ci1+...=5(z“— 2 sin—}

2.3Ung dung caa $ phirc trong hreng giac
Mot trong nhing tng ding aia $ phirc vao bigng giacdo la
tinh tng aia mjt day hiu han va déi khi dung é phic ta $ co
nhirng cach gii tha vi.
Bai toan 2.3.1Chang minh &ng wi moi s6 tu nhién n, ta co
cosna =coda - C’c o¥a sifo+ G'c d%r siw - G°c 6& sim+
sin na =C! co$*a sir-C’ cd§’a sito+C° c88a sio -

Bai toan 2.3.2 Ching minh caating thic sau:

m-1
1) 2’"cos"p = Xy cos(2m-2kg +C,
k=0
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m-1
2) 2"sin"g =Y 1" T, cos(2m-2ky +C,h
k=0
3) 2°"cos™p = > C) ., cos(2m - 2k+1g)
k=0
m-1
4) 22"sin’™ g =" (1" C,r sin(2m - 2k +19)
k=0
Chwong 3

UNG DUNG CUA SO PHUC TRONG HINH H QC

Sb phirc céing ding to bin va hgu qua trong cac bai toan hinh

hoc. Bing cach u dién toa d6 cacdiém aia ndt hinh hinh bc
bang $ phic, ta c6 th biéu dién cacdiéu kién @& bai co Bn chit
hinh hoc baing cacdang thic dai séva chuygn két luan hinh ke cia
bai toan ¢ cacding thrc $. Nhu vay, bai toan cting minh hinh hc
c6 thé dua \é viéc kiém tra mdt hiang dang thrc, haic mbt hang dang
thac codiéu kien.
3.1. $ phirc va vect. Phép quay

Muc nay clira nhiing Van dé la sr dung céc tinh cht chinh @a
sb phic nhr 1a vect (Binh 1i 6) va B qua caa pHin cuwi caadinh Ii
1. D6 14, réu diém b nhan duoc tir phép quay a diém a quanh
diém ¢ mot goc @ thib-c=é’(a- 9.

Bai toan 3.1.1(IMO Shortlist 1992Y¢é phia ngoai ¢a tr giac
16i ABCD, lan luot dung céc hinh vuéng ah AB, BC, CD, DA lam
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canh. C&c hinh vudng nay c6 tam@, O,, O,, O,. Ching minh &ng
0,0, vudng goc wi 0,0, va 0,0,=0,0,.

Bai toan 3.1.2(IMO 1982 shortlist)/é phia ngoaitt giac bi
ABCD ta drng cac tam giadéu ABM, CDP; \é phia trong 6a tr
giac, ta @ng cac tam giadéu BCN, ADQ. Ching minh tr giac
MNPQ la hinh binh hanh.

3.2. Khaang cach.Pa giacdéu

Trong mic nay ching tagssir dung céng tirc sauday aia $
phirc: |aj2 = aa. Viéc tinh toandng cac khang cach & rit thuan loi
néu cacdiém nay thing hang hac rim trén caaduong thing song
song.Vi tt¢ ta throng sr dung phép quayté di chuyén cacdiém dén
vi tri dep.

Bay g ta xétdén da giacdéu. Ta bét rang phrong trinh

X"=1 c6 chinh xa4c n nglin trong $ phic va ndé co ang

2
X =en"n,0<sksn1l

Bay givta chox, =1 va x, =&“,1<sk<n-1vsi x =¢€.
Bai toan 3.2.1.Cho AAAAAAA la 7-giacdéu. Ching
1 1 1
= + .
AR AR AA
Bai toan 3.2.2(BMO 1990 shortlistl.rén cac enh aia tam
giac ABC, ta @ing ba n-gia@éu bén ngoai tam giac ABC. Tirdtica

minh &ng:
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cac gia tr cia n sao cho tamua ba n-giaatéu la dinh aia mdt tam
giacdéu.
3.3.Pa giac i tiép trong dwong tron

Trong \an dé nay,da giac mi tiép trongdudng tron ta trong
gia sir d6 laduong trondon vi. Trongdinh Ii 2 ta c6 th nhan thay
nhiéu loi thé caa dudng trondon vi (dic biét trong cach phat Bir thr
nhat ) va trong tixc hanh chang ta c6 &dungdinh 1i nay. Trong
truong hop dic biét, ta bét rang tam giac 6i tiép duong tron va
nhiéu vin dé ciia hinh hc trong tam giac ta cé &hsr dung $ phic.
Van d trong phn nay ladi tim tamduong tron ngai tiép tam giac.

Bai todn 3.3.1(IMO Shortist 1996H la trc tdm tam giac
ABC va P la mt diém thusc duong tron ngai tiép tam giac. Gi E 1a
chanduong cao BH vady PAQB, PARC la cac hinh binh hanhéN
AQ va HR @t nhau 4i X thi ching minh &ng EXUAP.

Bai toan 3.3.2(IMO Shortist 1996Lho tam gidc ABC la tam
giac nhon sao cho BC > CA. @ O la tamduong tron ngai tiép, H
la truc tam, F la chaduong cao CH aa tam giac ABCBuong thing

qua F va vudng goaivFO cit CA tai P. CMR PHP = BAC.
3.4.Pa giac ngai ti ép dwong tron

Tuong tr nhu phan truée, ching ta @i sir rang dudng trondon
vi la mi tiép trongda giac. Mt 1an nira chdng ta dung dinh Ii 2 va
cac tuong hyp dac biét cia né trong phn 3. Trong teong hyp cia
tam giac ta & s dung cac cong tic ¢ dinh |i 7. Cha y #ng trong
truong hyp nay ching ta Bi ca tam duong tron i tiép va tam

duong tron ngai tiép, va pn treéc thi khéng ¢ trong hop nay.
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Tuy nhién, éng chi y cac cong it ¢ dinh 1i 7 6 ra phic tap, vi thé
ta nén cha y tic hién trongduong tron nhr duong trondon vi bat cir
lGc nao co th.

Bai toan 3.4.1Puong tron tam O éi tiép tam giac ABC va no
tiép xdc Wi cac anh AB, BC, CA ti M, K, E trong ung. Goi P |a
giaodiém cia MK va AC. Ching minh OPLI BE.

Bai toan 3.4.2(BMO 200Q5Cho tam giac ABC rgn vaduong
tron i tiép tam giac ABC tip xic Wi AB va AC ki R, Q trong
ang. LAy Y, Z Ia giaodiém cia phan giac gocdACB, '‘ABC voi
duong thing RQ. ldy X la trungdiém BC. Ching minh &ng tam
giac XYZ la tam giadéu khi va chi khi A=60°.

3.5. Trung diém cia cung

Chung ta thong tinh & gap trong nliing Van dé la mot vai
diém duoc xacdinh Ia trungdiém aia mdt cung. Mot trong nhiing
kho khin trong véc ar dung $ phac |a viéc nhin ra cac cungi@
duong tron. Vi tié, réu ching ta xadinh trungdiém cia mt cung
nhu 1a giaodiém acia phan gidci@ cung trong tng Wi duong tron,
ching ta & c6 hai nghim. Van dé nay c6 ti dé dang gii quyét bang
cach & dung ptin 1 aia dinh Ii 8. Hbn nira phin 2 aiadinh i 8 c6
thé cho ndt cach khadé giai quyét van dé véi duong tron i tiép va
duong tron ngai tiép. Cha y Bng ta do cia cacdiém quan tong
nay la gn véi viéc giai cac phrong trinhdon gian nhr nhing pHin

truéc. Tuy nhién, ching ta cé @hg Vin dé khi tinh toan céac &p
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diém d, e, f cua duong tron i tiép voi cac anh, vi tké trong
truong hop nay ta 8 dungdinh |i aia ptin phia toéc.
Bai toan 3.5.1(Kvant M769%oi L 1a tamduong tron mi tiép
tam giac ABC va caduong thing AL, BL, CL cit duong tron ngai
tiép tam giac ABC4i A, A, A tuong tng. Goi R 1a ban kinh

duong tron ngai tiép va r 1a ban kinktuong tron i tiép. Ching

minh &ng:
@ALCG _r AL, S(ABQ _2r
LB C, S(ABG) R

Bai toan 3.5.2(Kvant M8§0Goi O va R trong ing la tam va
ban kinhduong tron ngai tiép tam giac ABC va @ Z va r trong
ng 1a thm va ban kintiuong tron i tiép tam giac ABC. Gi K 14
trong tam @a tam gidoduoc tao boi cac diém tiép xic @a duong
tron roi tiép va cac gnh. Ching minh &ng Z thipc duong thing OK
va OK : ZK = 3R/r.
3.6.Piém quan trong. Tir giac

Trong muc cWwi cia 3 pln truéc cb nhing diém chiing ta xem
nhu khoi dau, toa do caa ching 1a “ 4t quan tong “. Tat ca ching
déu co tinh cht gibng nhau (ching ldiém cia mdt dudng tron, giao
diém aia cac #p tuyen voi duong tron...). Tuy nhién cé ming vin
dé ma caaliém duoc xem xétdé nhan ra ndt diém ma trén cacecss
khacdé tim cacdiém khac.biém nay § duoc chpn lam dc. bac biét
la ar dung trong toong hop tir giac ( khdng 6i tiép va ngai tiép

duoc mpt dudng tron)- trong wong hyp giaodiém cia cacda giac
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c6 thé 1a mot s lya chon tot cho @hc. Chang ta c6 thsir dung céac
cong thirc & myc 9.

Bai toan 3.6.1Goi O la giaodiém aia cacduong chéo éa tir
giac ABCD va M, N la trungliém aia cac anh AB, CD trong ang.
Ching minh ing OM JCD va ON OAB thi tir giac ABCD la &
gi&c roi tiép.

Bai toan 3.6.2 Cho F ladiém trénday AB aia hinh thang
ABCD sao cho DF=CF. 4y E |a giaodiém aia AC va BD va0, va
O, la tamduong tron ngai tiép tam giac ADF va tam giac FBC
twong ing. Ching minh éng FE 0 0,0, .

3.7. Giaodiém khéng duy nhat va cong thirc Viet

Piém la giaodiém aia haiduong thing co tié xacdinh duoc tir
hé caa hai plrong trinh trong ung, xacdinh diéu kién dé diém nay
thuoc mdt duong thing. Tuy nhién ptiong phap nay co6 édan dén
khé khin. Nhr ching tadé cap dén phrong phap tréc day co tie
dan dén giaodiém khéng duy nét. Vi du, réu ching ta mén xac
dinh giaodiém cia haiduong tron chang tasscoé not phrong trinh
bac hai, khéng ngc nhién &ng haidudng tron bng quat & co hai
giao diém. Vi vay, trong nhéu van d& ching ta khéngam ca hai
diém d6, ch hudng duong thing xacdinh ching. Mt cachdon gian
ching ta Wit duoc mot diém cia chdng. Va ching ta sir dung
cong thic Vi- et c6 bng va tich da chang. Vi th ching ta cé thndi
“ |4y nghigm bac hai dia mdt sb phic”. Luu y: Néu ching ta &n xac

dinh tpa d6 caa ndt trong cac giadiém aia haiduong tron, ching ta
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khéng @n biét diém khac, nét cachdé giai quyét van dé nay la &
dung $ phic xacdinh diém nhr 1a mpt diém quan tong.

Bai toan 3.7.1Gia s rang tiép tuyén aia duong tron T tai A
va B cit nhau #i C. BPuong tron T, di qua C va #p xuc AB &i B cit
duong tronT tai M. Chi ra ing duong thing AM chiaddi doan BC.

Bai toan 3.7.2(Trung Qic 1996. Goi H la truc tam tam giac
ABC. Tiép tuyén tir A dén duong tronduong kinh BC ét duong tron
tai P va Q. Cltng minh &ng P,Q va H ting hang.

3.8. Cac vin dé khac — cac plrong phap khac

Trong pHin nay, lan $ tim thiy cac \in dé khong lién quan
mat thiét téi cac chrong trudc, ding nhr vai van dé lién quan di
nhiéu chrong teéc cung lac. bi khuyén hru ich la suy nghcan
than cacdau mbi ban dau, ngwn gic. Boi vi van @& chinhdé giai
quyét cac \in dé nay la thvi gian. Nén du tadango trong nét ky thi
va ta min sr dung $ phic, viéc phong doan thyi gian dn thiét dé
giai 1a rit quan tong. Ging i van dé nay nén ta ph hoc & phic
cang $m cang ét.

Ta < thdy c6 vai \in dé s dungdinh Iy 3, 4va 5

Bai toan 3.8.1 Cho 4duong tron k;, k,, k; k,, gia s rang
knk={A B, knk={AB}, knk={A B}
k,nk ={A, B}. Néu bdn diém A, A, A, A nam trén not
duong tron hac trén ngt duong thing, ching minh &ng cacdiém
B, B,, B,, B, nim trén n§t dudng tron hac trén nét dudng

thang.
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KET LUAN

Noi dung dia luan van g>m ba plan la my bai, roi dung va Kkt
luan. PHn mdi dung @m ba clwong. Chrong 1 gbi thiéu cac kén
thirc oo ban vé sd phic va caadinh |i nlim chuin bi cho hai clvong
sau. Clvong 2dé cap dén cacing ding aia $ phirc vao & pheong
trinh, © hop va bong giac. Clrong 3dé cap dén cacing dung dia
sb phic vao hinh hec, chrong nay tac gi da dua ra nhéu dang toan
hinh hoc, vi di nhr da gidc 1i tiép dudong tron,da giac ngai tiép
duong tron, trungdiém aia cung, phép Bn hinh ... thi 8 dung $
phic nhr thé nao.

Luan van trinh bayduoc nhiéu bai toan trong céc ki thi o
gia va quc &, mot s bai toan trén caap chi toan hc thé gioi.

Luan van c6 néu rat sb bai toan ma dng phrong phap dng
quét, trong tr, dac biét tac gh da tr nghién @u cac bai toand/hé

phuong trinh.



