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MG dau

Ptolemeé hay Claudius Ptolemaeus (khodng 100-178) 1a mot nha bac hoc
Hy Lap xuat xi tit Tebaida, hoc hanh va lam viéc tai Alexandria. Ptolémeé
sinh ra ¢ thanh phd Ptolemmai Hecmin (Thugng Ai Cap), trong cudc doi
ctia minh éng da c6 cong déng gép vao su phat trién khoa hoc ctia nhan
loai. Ong da viét nhiéu tac pham trong céc linh viyc nhu toan hoc, thién
van hoc, dia Iy va am nhac...

Bat dang thic Ptoleme va trusng hop dic biét ctia né, dinh 1y Ptoleme
ve tinh chat clia t gidc noi tiép 1a mot trong nhitng két qua kinh dién va

dep ctia hinh hoc so cap.

1. Ly do chon dé tai

Dinh 1y Ptoléemeé, bat dang thic Ptélemé va nhitng md rong clia no,
nhitng tng dung clia né rat quan trong trong viéc gidi quyét mot sd bai
toan hinh hoc. Néu céach thitc van dung dinh 1y Ptolemeé, bat dang thiic
Ptolemé dé giai mot s6 bai toan & cap trung hoc co s6, trung hoc pho
thong va boi dudng hoc sinh gidi toan. Véi ¥ tudng nay, toi chon deé tai
cho minh 1& Dinh ly Ptolémé va mot so ing dung.
2. Muc dich nghién ctu

Muc dich ctia dé tai nay 1a trinh bay vé noi dung ctia dinh 1y Ptoleme,
bat ding thic Ptoleme. Ung dung ctia dinh 1y Ptoleme, bat ding thic
Ptolemeé vao gidi quyét mot so bai toan hinh hoc.
3. Déi tuong vaA pham vi nghién ciiu

Khao sat 1y thuyét dinh 1y Ptolemeé, bat dang thic Ptolemé va nhiing
dinh Iy hinh hoc, nhitng bai toan c6 lién quan.D6 la nhiing ing dung quan
trong clia cac két qua nay trong hinh hoc. St dung dinh 1y Ptolemeé, bat

dang thiic Ptoléemé trong mot so bai toan danh cho hoc sinh giéi toan céc
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cap.
4. Phuong phap nghién ctu

Nghién citu tric tiép tir cac tai lieu clia gido vien huéng dan, ti sach
chuyén toan, cac tap tri toan hoc va tudi tré cling nhu tit bai hoc kinh

nghiém gidng day ctia cac dong nghiép va cac ban hoc viéen trong 16p.
5. Y nghia khoa hoc va thuc tién ctia dé tai

Tao dugc mot deé tai phit hop cho viée gidng day, boi dudng hoc sinh
gidi cap trung hoc co s6, trung hoc phd thong.

6. Cau tric cta luan van

Luan van gom phan md dau, két luan, tai lieu tham khao va 3 chuong.
Luan vian dugc hoan thanh dudi sy dinh huéng va huéng dan tan tinh cua
TS. Nguyén Van Minh. Tac gid xin dudge bay té long biét on sau sic tdéi
thay.

Trong qua trinh hoc tap va lam luan van, tac gia da nhan dudge sy quan
tam giap dé ctia Khoa Toan, phong dao tao sau dai hoc truong DHKH -
DHTN. Téc gia xin chan thanh cam on sy giap dé quy bau doé.

Tac gia cling xin chan thanh cam on t6i cac ban hoc vién 16p toan K5A,
cac thay co trong to toan va Ban Giam Hieu truong THPT Hoang Su Phi
Ha Giang da gitp d6 va tao dieu kién dé tac gia hoan thanh luan vin nay.
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Chuong 1

Pinh 1y Ptolémé va bat dang thic
Ptolémé

1.1 Dinh 1y Ptblems

Dinh 1y 1.1 (Xem [2]). Cho tit giac ABCD ngi tiép duong tron (O). Khi

do
AC.BD = AB.CD + AD.BC

Co6 rat nhiéu cach chiing minh dinh 1§ nay, sau day xin trinh bay mot

sO cach chitng minh.

e Cdch 1: St dung két qué clia hai tam gidc dong dang

Chatng minh. Lay M thuoc duong chéo AC sao cho ABD = MBC

Khi d6 xét AABD va AMBC ¢6: ABD = MBC va ADB = MCB

Nén AABD dong dang véi AMBC (g.9)
do d6 ta c6

AD  MC

. . AD . MC Ny . —_ = N N L.
Lai c6 5D~ BC va ABM = DBC nén AABM dong dang véi
ADBC (g.9).

Suy ra y
B BD
i = cp = ABCD=AM.BD (1.2)
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Hinh 1.1

T (1.1) va (1.2) suy ra
AD.BC+ AB.CD = BD.MC + AM.BD = AC.BD [

e Cdch 2: St dung duong thang Simson
Trude hét ta c6 dinh 1y vé duong thang Simson
T mot diém D trén vong tron ngoai tiep AABC ta lan luot ha cdc
duong vuong goéc zuong BC, CA, AB, ching tuong ting giap BC, CA,
AB tai Ay, B, Ci. Khi dé cic diem Ay, By, C) thang hang, va duong
thang tao bdi ba diém nay dudce goi la duong thing Simson.
Ta sé st dung dudng thing Simson dé chiing minh dinh 1y Ptoleme.

Chitng minh. Ha DA; vudong géc v6i BC, DB; vuong goc véi AC va
DC| vuong géc véi AB thi A, By, C) thing hang va

AlBl + 3101 = AlCl (13)

Ap dung dinh 1y ham s6 sin cho cac dudng tron dudng kinh DC, DB,
DA va cac day cung A, B;, A1C} va B1C} tuong tung, ta co

A1By=DC.sinC,A;Cy = DB.sin B, Bi(C, = AD.sin A
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Hinh 1.2

Lai 4p dung dinh 1§ ham s6 sin cho tam giac ABC, ta c6
AB AC BC

sinC' = ETE sin B = ETTE sin A = SR

Thay vao dang thiic (1.3) va rit gon, ta thu duge
AD.BC'+ AB.CD = AC.BD

[]

e Cdch 3: Chiing minh dinh 1y Ptoléemé dung dinh 1y ham s6 sin trong
tam giac

Chiing minh. Dat

ABD = ACD = a; DBC = DAC =
BDC = BAC =~ BCA=BDA=§

Ap dung dinh 1§ ham sb sin trong cac tam giac ABD, ACD, ABC ta
co

AB.CD + AD.BC = 2R?*(2sindsin 8 + 2sin asin )

= 2R?[cos(d — B) — cos(d + B) + cos(a—) — cos(a + )] (1.4)
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Hinh 1.3

Via+B+v+§=180" suy ra
cos(0 + B) = —cos(a+7) (1.5)
T (1.4) va (1.5) suy ra
AB.CD + AD.BC = 2R?[cos(d — ) + cos(a — )] (1.6)
Lai 4p dung dinh 1y ham s6 sin vao AACD, ABCD, c6

AC.BD = 2Rsin(y+46)2Rsin(6+a) = 2R?[cos(a—)—cos(a+7+26)]

1.
Vi (a+ v+ 28) + (8 —d) = 180" suy ra o
cos(a + v+ 2) = —cos(f — 9) (1.8)
Thay (1.8) vao (1.7) ta c6
AC.BD = 2R?*[cos(ac — ) + cos(6 — B)] (1.9)
Tit (1.6) va (1.9) suy ra AD.BC + AB.CD = AC.BD. 0

Hé qua 1.1 (Xem [5]). Gid st tit giGge ABCD ngi tiép vdi ABC = ADC =
90°, khi dé ta co

BD = AC.smB/ZTél

S6 héa boi Trung tam Hoc liéu — Dai hoc Thdi Nguyén http://'www.lrc-tnu.edu.vn



Chiing minh. Ta c6

AC.sinBAD = AC’.SZ’TL(W + W)

BC AD  DC AB, AB.DC+BC.AD _

=ACGEac Y a0 ac) AC

Vi AB.CD + BC.AD = AC.BD theo dinh ly Ptolemeé.

B
7

Hinh 1.4

[]

Bai toan 1.1 (Xem [5]). Cho P la mot diém ndm trong tam gidc ABC
sao cho APB — ACB = APC — ABC. Goi O1, 0y lan luogt la tam cdc
duong tron noi tiép cia cdac tam giagc APB, APC. Ching minh rang cdc
duong thang AP, BO1,COy dong quy tai mot diém.

Gidi. Goi D, E, F lan ludt 1a chan cac duong vuong géc ha tit P tuong
ting xuébng BC,C A, AB. Ta c6

DFE = DFP+ EFP = DBP + EAP
= (90° — DPB + 90° — EPA) = 180° — (360° — APB — DPE)
— —180° + APB + (180° — ACB) = APB — ACB

Tuong tu ta cling cé
DEF = APC — ABC
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