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Mé dau

Ching ta ai ciing biét rang, c6 nhiéu phuong phép khic nhau dé giai mot
bai toan. Str dung phuong phap nao dé cach giai t nhién va qua d6 cé thé nhin
thdy cach xay dung bai todn moi khdng qua tim thudng. Pic biét trong Hinh
hoc so cap, khi str dung hinh vé& dé trinh bay 151 giai mot bai hinh ta kho c6 thé
van dung mot sé két qua cua Dai sb va Giai tich. Hon nita, c6 mot sd bai toan
hinh ma ta khong thé vé duoc két qua, chang han mot vai bai quy tich. Rat tir
nhién xuat hién ciu hoi: Chon phwong phap nao dé trinh bay mot bai hinh, mo
rong bai hinh, xdy dung bai hinh méi. Vi nhitng 1li do ¢ trén nén chung t6i da
chon “ Phuong phép toa d6 trong mit phang” dé trinh bay mot s6 két qua hinh
hoc so cap.

Lién quan dén cach chon phuong phap toa do 1a hai cau hoi trong linh vuc
Toan so cap.

(1) Tai sao chi can st dung mot mat phéng va mot mat non du tao ra mot duong
conic? N6i mot cach khac: Ta can hé hai phuong trinh da thic f(X,Y,2)

=g(x,y,2)=0 da du mo ta tat ca cac diém thudc dudng conic. Cau hoi ndy gén
lién v6i van dé ndi tiéng do Perron dit ra: S6 cuc tiéu cac da thie du mo ta mot
duong cong phang.

(2) X4c dinh tit ca cac diém hitu ty trén mot dudng cong phing thé nao? Noi
mot cach khac: Giai phuong trinh Diophante f (x,y)=0 trén Q.

Dic biét, phuong phap toa dd cho phép ching ta sir dung mot vai két qua
cta Pai s6, Giai tich va S6 hoc vao xay dung mdt bai hinh so cip. Tham sé hoa
mot vai dudng cong phiang qua cic ham hitu ty dé chung ta biéu dién duong
cong d6 qua khéng diém tong qudat. Viéc dua phan tir  vao R dé ta cd thé vét
hét cac diém thudc mot dudng conic. Viée st dung ma tran va dinh thirc dé
ching ta phat hién két qua hinh hoc khong qua ké vé.

Céu tric cia luan van: Ngoai phin md dau va két ludn, luan vin dugc chia ra

lam hai chuong
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Chuong 1: Trinh bay vé& phuong phap toa do trong mit phang. Bao gdm Muc 1
dugc trinh bay phuong phép toa do trong mat phang. Muc 2 tap trung trinh bay
phuong trinh mot vai dudng, chiang han: Pudng thang va dudng bac hai; tham
s6 hoa mot s6 duong. Con Muc 3 trinh bay viéc sir dung phuong phép toa do dé
ching minh mot s6 dinh 1y ndi tiéng trong hinh hoc.

Chuong 2: Xay dung mot sd bai toan Pai s6 va Hinh hoc so cép. Bao gdm Muc
1 st dung toa do dé ung dung Bai toan con buém cho cac duong conic. Muc 2
xay dyung mot sd bai toan Pai s6 va Hinh hoc. Muc 3 1a mot vai phuong trinh
duong c6 chira tham s6 . Muc 4 néu bai toan véc to lién quan dén tam gidc.

Mic du d4 cd rat nhiéu ¢d gang cho luan van nhung chic chan noi dung
trinh bay trong luan vian khong trach khoi nhitng han ché va thiéu sot nhat dinh
va em rit mong nhan duoc sy chi bao, hudng dan cua cac thay gido, co gido va
su déng gop y kién cua ban bé ddng nghiép dé luan vin cua em duoc hoan chinh
va cd y nghia thiét thuc hon.

Qua day em xin bay to 10ng biét on dén PGS.TS Pam Vin Nhi, ngudi da
tan tinh gilp d&, dong vién va an can hudng dan, chi bao em hoan thanh luan
vin nay. Pong thoi em ciing xin chan thanh cam on cac thay gio, ¢ gido trong
hoi dong khoa hoc thudc Pai hoc Thai Nguyén, cac thdy gido, ¢ gido truc tiép
giang day 16p Cao hoc toan K5B, cam on truong Pai hoc Khoa hoc- Pai hoc
Thai Nguyén noi em d& duogc hoc tap, tiép nhan mot hoc vén sau dai hoc cdn ban
va cubdi cing, xin cam on gia dinh, ban bé, dong nghiép d4 dong vién, ung ho,
tao diéu kién va gitip d& toi trong sudt thoi gian 6n thi, hoc Cao hoc va viét luan
van.

Trén trong cam on!

Hai Phong, ngay 02 thang 5 nam 2013

Hoc vién

Nguyén Dinh Xuén
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Chwong 1
Phwong phap toa d trong mit phiang

1.1 Phwong phap toa do
1.1.1 So hrge vé phwong phép toa dd miit phing

Bﬁng cach dua vao mat phéng mot hé truc toa do, mdi véc to, mdi diém
trén mat phéng d6 déu duge xac dinh boi mét toa dd xac dinh. Van dung cac k¥
thuat hodc cong thirc, quy tic da hoc véi nhitng k¥ ning, thao tac va kha ning
thuc hién truc tiép cac phép tinh, nhitng don gian hod va céc loi giai tuong ty.
Khi d6 chung ta c6 thé chuyén nhiéu bai toan hinh hoc sang bai toan dai sé va
nguoc lai, tir két qua cua dai sb suy ra duoc vai tinh chat va méi quan hé giira
cac hinh hinh hoc.
1.1.2 Hé toa d trén mit phang.
Dinh nghia: Hé truc toa do (O;i, j) gdm hai truc (O;T) vé(O;]) vudng goc véi
nhau. Piém gbc O chung cua hai truc goi 1a gbc toa do. Truc (O;T) duoc goi 1a
truc hoanh va ky hiéu 1a Ox, truc (o;]) duoc goi 14 truc tung va ky hidu 1a Oy .
=1. H¢ truc toa do

Cac vécto 1 va | 1a cac véc to don vi trénOx, Oy va M: ]

(O;1, J) con duogce ky hiéu 1 Oxy .
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Cac dinh nghia:

1. M(x;y)<OM =xe, + ye,.

2. a=(a;8,) =a=ae +a,e,.

3. x=OM cosc .

4. y=OM sina (0°<ar<180°).

Két qua quan trong:

1. Trong mit phang (Oxy) cho a(a;a,),b(b;b,), tacé a va b
‘a1 a,
b b

2. Trong mat phang (Oxy) cho a(a;a,),b(b;b,)

Tacé: a.b=(a,a,).(b,b,)=ab +a,b,.

1.2 Phwong trinh dwong thing va dwong béc hai va tham sé hoa cac dwong

= a1b2 - a2bl :

Phuong trinh dwong thing
Céc dang phuong trinh duong thang: Vi a,beR va a®> +b*#0, taco

(i) d:ax+by+c=0.

L X=X, Y-V,
t: 0 — 9,
(||) " 5

(iii) Duong thcfng AB: (yz - yl)x_(XZ - Xl)y+X2y1_ XY, =0 voi A(X1’ yl) '
B(X,,Y,)

Xyl
(iv) Puong thang AB: |x, y, 1/=0 vé&i A(X;Y,), B(X,Y,)
X, Y, 1

(v) Gid sir d,: a,x+by+c,=0vad,:ax+b,y+c,=0. Khido toa dd giao diém

b ¢ b ¢
b, c b, c
A-d Xd, VO X, =121y, =21
Ylab]t o a
a2b2 C2a2
5
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2 b

p . \ \ . — a b
Goc gitra d, va d, la o voi tana:|aib2 a2b1|: 2 2
‘aiaz +byb, ‘ a,a, +bb,

: b,—a
va sina = 2\31 = 221‘ —, cosa = 2\a1a1+blb§\ —.
V@ +h?) (@, +h,?) (@l b)) (@, +h?)
Gia st tam giac ABC ¢6 A(X; Yy), B(X,;Y,),C (X, Y, ). Khi d6 dién tich
1 Xl yl l
S asc :E gttd |x, y, 1.
X3 y3l

Phuong trinh céc dudng thang chira cc dinh :
4 =Y,—Y;
BC: ax+by+c =0véi <b =x,-X,
CL=XYs = XY,

GH=Y;—Y
CA: a,x+b,y+c,=0 védi 1b, =% — X,
C, =Xy, = XY,
GB=Y.—Y,
AB: a,x+by+c,=0 véi <b,=x,-X
C;=XY, = XY

Neéu giai h¢ phuong trinh, nguoi lai d€ tinh x;,y, qua cac a;,b;,c; taco

— bzcs _ b3C2 = a,C, — a,Cq
azbs - a3b2 azbs - a3b2

, = b3cl _ blc3 y, = 8,03 — a6
1Y2
a3b1 a a1b3 a3b1 a a1b3

X, = blc2 — bzcl L= 8,6, —,Cy
a1b2 - azbl aibz - azbl
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Phwong trinh dwong bac hai
Ménh dé 1.2.1: Néu 3 dinh tam giac ABC 1 nhitng giao diém cua cac cap thudc
ba duong thang ax+by+c =0 véi i=1,2,3, thi dién tich va ban kinh dudng

tron ngoai tiép cia AABC dugc tinh theo cac cong thic

2

2, b ¢

a‘2 b2 CZ

a‘3 b3 C3

a, 85|18 da3)|a 8,
b, by [, by [lby by
a b ¢

(ii) R = gurd (ii) R=gttd|a, b, c,
a‘3 b3 C3

(iii) Néu ki hiéu a =BC, b = CA, ¢ = AB thi

) 1
(') SABC :E gttd

J(@2+b?) (@, +b,?) (3, +b?)
) |

3

a b c
a, b, ¢,| /(a2 +b?)(aZ+b?)(aZ+b?)

abc = gttd % b, G

a, &
b, b,

a, a,
b, b,

Chitng minh: (i) Thay x,y, vao cong thirc tinh dién tich tam giac ABC ta nhan

a &
b, b,

duoc:

b2C3 — b3cz 830y —8,C4

azbs o asbz azbs o asbz

SABC — lgttd b3cl _b1C3 8,03 — a0 1]
2 a3b1 o a1b3 a3b1 o a1b3

blc2 — bZCl 8,6, —aC, 1

a1b2 o aZbl a1b2 o a2b1
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bzcs — bscz a;C, —a,Cy
azbs - aebz azbs - asbz

1

S e :1 gttd b3cl _blc3 8,C; — a0y 1

2 aSbl - albs a3b1 - albs
blcz — bz C, a,C, —a.,
aibz - azbl a1b2 - azbl

b,c,—b,c, a,c,—a,c, ab,—a,b,
b3cl_blc3 8,C3 —a,C; a3b1_a1b3
:lgttd b1C2 _bzcl a,C, —a,C, a1b2_a2b1 .
2 q 13 &3 &
b, by[|by byl b,

a a, &,
Xétmatrancipba M =| b b, b, | vama tran phu hop ctia M 1a
G C, G
bzcs _bscz a;C, —a,Cy azbs - asbz
Mad: b3cl_blc3 a,C;—a,C asbl_a1b3
blcz - bzcl a,C,—aC, albz - azbl
Vi MM, =|M|E nén |M||M,|=M[ hay |M,|=|M[". Do vay ta c6

2

a b ¢
a2 b2 CZ
b, ¢
S e zlgttd % % G :
2 a2 a3 al a3 al a2
b, by|o b;|lb, b,
(i) Vi R27—=— %8¢ nan ta 6 cong thire xéc dinh R qua
2sin AsinBsinC
8
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2

al bl Cl
a2 b2 CZ
a3 b3 C3
Q 4 a1 q,
R‘?:%gttd - bzbb3 b1 b3 bl bz .
ai 2_a2 1 azbs_asbz asbl_a1b3
(af +b7) (a7 +b;7) (a; +b3)
ai bl C1 2 2 2 2 2 2
Do vy R= gt |a, b, o LGB, 2+b2 )(a" +b%)
aS b3 C3
a b oc|
8, b, ¢,| (@’ +h?)(a,>+b?)(a;? +b?)
(iii) Ta c6 abe = gttar 122 G
a2 aS al a3 a1 a2
b, by||b, byjfb, b,

vi abc=4RS,;..

Biéu dién ban kinh dwong tron ngoai tiép qua toa d dinh

Ménh d& 1.2.2. Gia st ba diém A(X.;Y,), B(X,;Y,) va C(X,;y,) trong mat phang

toa d0 Oxy véi do dai ba canh a = BC, b = CA, ¢ = AB. Goi R la ban kinh

abc

duong trdn ngoai tiép tam gidc ABC. Khi d6 ta c6 R=

X Yl

2gttd |x, Y,
X3 ¥s 1

Chirng minh: Ta biét ban kinh dudng trdn ngoai tiép tam giac ABC khong thay

d6i qua mot phép tinh tién. Do d6 ¢6 thé coi tim dudng tron ngoai tiép tam giac

ABC la O(0;0) vataco
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