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HAY BAT PAU TU BAI TOAN PON GIAN

Nguyén B4 Dang
Hoi Toan hoc Ha Noi

1 Méb dau

Toi con nhd GS Nguyén Van Mau day ching t6i cach day hon hai muoi nam “Hay bat
dau tur bai toan don gian”:

Ai cling biét x? > 0 v6i moi x € R diu bang xay ra khi x = 0;

Thay x bing (a — b), ta ¢6 (a — b)* > 0 nén a® + b2 > 2ab.

Tir nhitng diéu don gian nay ching ta sé md rong bai todn ma nhiéu ngudi khong ngo
toi.

To6i muodn trao d6i vdi cac ban mot s6 bai hinh hoc ciing tir y tudng nhu vay.

2 Vidu minh hoa

Bai toan 2.1. Chitng minh rang trong moi tam gidc ZA = 2/B khi va chi khi a? = b? + bc.

Chirng minh. Ngay tir khau vé hinh khong don gian vé duge LA = 2/B.

Ké phan giac AD suy ra ZBAD = ZDAC suy ra ZABC = ZBAD suy ra ZADC

2/ ABC suy ra tam giac ABC va tam giac DAC dong dang (g.g) suy ra j—g = f‘—(é suy ra
AB.AC = BC.AD mat khac AD = BD suy ra
AB.AC = BC.BD
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) BD AB
AD phan giac goc ZA theo tinh chat duong phan giac suy ra — = —— suy ra

BD AB AB ¢ c
= BD = —~~___ thay vao déng thic (1 2 _ 12 4 pe.
BD £ DC B pc SWr B+Bctayvaodangt uc (1) suy ra a® = b~ + be

Bai toan 2.2 (Dy tuyén IMO 1961). Cho tam giac ABC théa man ZA = 2/B = 4/C . Chung

minh 1 = 1+ 1 .
c b a
Loi gidi.

Céach 1. Tir bai toan trong tam gidc ABC. Ching minh /A = 2/B khi va chi khi 4> =
b% + bc (Ban doc tu ching minh) suy ra

Tix gia thiét /A =2/B =4/Csuyra /A =2/Bva /B =2/C tit d6 ta c6: a> = b* + bc
(1) va b? = c? + ca (2), tam gidc ABC khéng cansuyrab —c # 0

Nhan hai vé (1) v6i b — c suy ra a®(b — ¢) = (b*> + be) (b — ¢) = b(b*> — ¢?) (3) tix (2) suy ra
b* — ¢® = ca thay vao (3) suy ra a?(b — ¢) = bea suy ra a(b — ¢) = be chia hai vé cho abc suy

1 1 1
Tyt e

Céch 2. Goi H 1a trung diém cta BC, qua H dung du’dng thang vudng géc véi BC cat AB

kéo dai tai D suy ra ADBC la tam gidc can suy ra B = BCD

—

b =

Theo gia thiét A = 2B = 4Csuy ra 7C = 180"
180° A = ~ — 4 ——
Data = — suyraC =a, B=2a, A =4a DAC = B+ C = 3asuy ra ACD = asuy

ra BDC = 3a suy ra CA = CD = BDsuy ra % = Q—B (1) CA Ia phan giac goc BCD suy
AB  AD AB AB AB AD  AB+AD
ralﬁ ; cD (12) cOng (11) VO'11 (2) 1suy ra — AC BC ~ BD + D~ BD = 1l suyra

Aac tecT AR T T ¢

Bai todn 2.3 (TST Ba Lan). Cho tam giac nhon ABC, H 1a truc tam, goi I 1a trung diém canh
BC, dudng thang qua H va vudng goc voi HI cat AC tai M va cat AB tai N. Ching minh H
14 trung di€ém MN.

Loi gidi.



H¢i Todn hoc Ha N¢i - Phong GD&DT Mé Linh Hoi thao khoa hoc Chao Xuan 2018

Céch 1. Kéo dai BH lay diém K sao cho HK = HB, I la trung diém suy ra HI la duong
trung binh ctia tam gidc BCK suy ra HI song song véi CK, gia thiét HI vudng goc véi MN
suy ra HM vudng géc v6i CK, gia thiét H 1a truc tdm tam giac ABC suy ra BH vudng goc AC
hay CM vuéng goc HK suy ra M 1a truc tam tam giac HKC suy ra KM vuoéng géc véi HC,
CH vuodng goc AC suy ra KM song song voi AB suy ra ZHKM = ZHBN suy ra tam giac
HKM va tam gidc HBN bang nhau (g.c.g) suy ra HM = HN.

Céch 2. Theo gia thiét H 1a tryc tam tam giac suy ra AH vuéng géc BC va CH vuong goc
ABsuy ra Z/ZBAH = /BCH , cling theo gia thiét HI vuong géc MN suy ra ZIHC = ZHNA
suy ra

. AH  HN
Tam giac AHN va tam giac CIH dong dang (g.g)suy ra I - 10 (1), tuong tu tam
. AH HM
gidc AHM va tam gidc BIH dong dang suy ra B = IH (2),ta (1) va(2) valB=IC suy ra

HN HM
HI ~ HI

Cach 3. DPuong kinh qua A cat dudng tron ngoai tiép tam gidc ABC tai Ksuy ra ZABK =
ZACK = 90° suy ra KB song song véi CH va KC song song v6i BH suy ra tir giac BHCK
1a hinh binh hanh suy ra H, I, K thang hang. KH vudng géc véi MN suy ra ti gidc BNHK
ndi tiép suy ra ZNKH = ZNBH , tuong tu ZHKM = ZHCM , mat khac BH, CH la céc
duong cao suy ra ZNBH = ZHCM suy ra ZNKH = ZMKH suy ra tam giac KMN can suy
ra HM = HN .

suy ra HM = HN.
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Cach 4. Dyung dudng tron tam I duong kinh BC cat canh AC tai D va AB tai E suy ra
BD vuoéng goc véi AC va CE vuong goc voi AB suy ra BD va CE 1a duong cao cta tam gidc
ABCsuy ra BD va CE giao nhau tai H do6 la truc tam tam gidc;

Theo gia thiét duong thang qua H vuong goc véi TH cat duong tron tam I tai P va Q suy
ra HP = HQ, cat tuyén CD va EB cat PQ tai M va N suy ra theo bai toan “Con buém” suy ra
HM = HN.

Ha No&i, thang 2-2018



