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11

Danh muc ky hiéu

ABC Tam giac ABC

a,b,c Do dai cac canh BC,CA, AB
A Dién tich tam giac

s Ntta chu vi tam giac

Ma, My, M. DO dai cic trung tuyén tng véi cac canh a, b, c
W, Wy, w. DO dai cac phan giac ting véi cac canh a, b, ¢

ha, hy, he D6 dai cac duong cao tng véi cac canh a, b, ¢

r, R Ban kinh duong tron noi tiép, ngoai tiép

Ta, Th, T Ban kinh duong tron bang tiép tng véi cac canh a, b, ¢
Y a Tong a + b+ ¢

S a? Tong a® + b + ¢

Z(CLQa/Z) Téng a’a’? + b2p'? + 22
S cotA  Tong cot A+ cot B + cot C

{E} "Dang thtic x4y néu va chi néu tam giac ABC' 1a tam
giac deu"
{S,} "Dang thitc x4y ra khi v& chi khi n tam giac 14 dong dang".
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MG dau

Bat déng thtc lien quan dén hai hay nhiéu tam gi4c, hodic mot day cac tam
giac cho biét moéi quan hé mat thiét ndo do gitta cac dai luong clia cic tam giac.
Céc bat dang thiic nay thuoc loai khé va c6 s6 lugng rat khiem tén so véi céc
bat dang thitc trong mot tam giac.

Cho tam giac ABC, v6i a,b,c 1a cac canh, s, R,r vd A lan luct 1a ntta chu
vi, ban kinh duong tron ngoai tiép, ban kinh dudng tron nai tiép, va dién tich.
wq, wy, we 1an luct 1a cac phan giac trong clia cac goc, va hy, hy, he 1an Tugt 1a cac
chiéu cao. Tuong tu, déi véi tam giac A’B'C’, do dai cac canh va cac dai luong
khac duge ky hiéu la o', V', c, ...

D& c6 mot thoi gian dai cac hoc gid nghién ctu vé bat dang thic gita hai
tam gidc. Hai trong nhitng bat dang thitc noi tiéng dé la bat dang thic cla
Neuberg-Pedoe [5]

a?(0* + 2 — a®) + V(P +a® = b)) + P (a® + b* — ) > 16AA
va bat dang thitc Klamkin [2]
a? + 0% 4 2 > (=1)"(2d'V cosnC + 20 cosnA + 2¢d cosnB).

Gan day, cac hoc gia Trung Qudc da tim them mot s6 bat dang thic méi lien
quan hai tam giac (xem [5]). Chang han nhu, Zhang va Gao da chitng minh bat
déng thic nhu sau day

a2a/2 + b2b/2 + C2C/2 > 16AA/7

db+c—a)+V(c+a—b)+(a+b—c)> VABAA'
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Muc dich ctia dé tai luan van la tim hiéu va hoc tap vé cac bat dang thiec lien
quan dén nhiéu tam giac, tit d6 hinh thanh mot sé chuyen dé phuc vu cho cong
tac giang day va boi duéng Toan cho cac hoc sinh ¢ bac THPT. Trong luan van
nay, tén goi clia cac chuong, cac muc va cac tiéu muc la do ching toi tu dat ra
dé cho phut hgp vé6i ndi dung tuong tng.

Luan van c6 bo cuc: Md dau, hai chuong, Két luan va Tai liéu tham khao.

Chuong 1: Bdt ding thic déi vdi hai tam gide trinh bay céc bat déng thic
d6i v6i hai tam gidc ¢6 lien quan dic biét ndo dé (tam gidac Tryc tam, tam giac
Trung tuyén), cdc bat dang thiic lién quan dén cac dai lugng do dai, dién tich va
cac goc clia hai tam giac bat ki (cac bat dang thiic Barrow-Tomescu-Klamkin,

Pedoe, ...).

Chuong 2: Cdc bat dang thitc lién quan dén nhiéu tam gidc trinh bay cac
bat déng thic lien quan dén nhiéu tam gidc. Cac van dé dugce trinh bay trong
chuong nay cé thé tom luge nhu sau.

Truée hét 1a cac bat dang thitc lien quan dén day cac tam giac. Bat dau véi
tam giac ABC, ching ta lién tuc xay dung day cac tam giac (A, BnChp)nen, VO
AgBoCy = ABC va s6 do géc va do do canh duge dinh nghia mot cach dé quy
bai

T —Ap, ™ — By ™ —C)
B == C =
9 ) n+1 9 ) n+1 92 )

Ap41 = \/an(bn +cp — an); bn—|—1 = \/bn(cn + ap — bn)a

Cnt1 = \/Cn(an + by — Cn)-

AnJrl =

Tiép do, gia st rang A;, B;,C; (i =0,1,...,n—1) 1a n tam gidc v6i do dai cac
canh a;,b;, ¢;. Xét tam giac A, B,C,, c6 cac canh a,,b,,c, dugc dinh nghia bdi
cac phuong trinh

n—1 n—1 n—1

2 2 2 2 2 2
an:E a;, bnzg b, cn:E cj -

0 0
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Sau cling, xét cac bat ding thic giita tam giac ABC va n tam giac A;B;C;
lién quan v6i nhau theo hé thiic
a= Zwiai, b= Zwib'L', c= Zwiciv

i i i

hoac
A= ZwiAi, B = ZwiBl-, C = Zwioi,
i i i

trong do w; 1a cac s6 duong cho trude véi Y, w; = 1.

Trong sudt qué trinh hoc tap va lam luan van, bén canh s né Iyc hoc tap,
nghién citu ctia ban than 1a sy huéng dan tan tinh ctia Thay huéng dan: TS
Nguyén Van Ngoc, Truong Dai hoc Thang Long. Em xin dugc bay t6 long biét
on sau sic nhat dén Thay.

Em ciing xin dudc gt 161 cAm on chan thanh nhat dén Ban Giam hiéu, Phong
Dao tao, Khoa Toan - Tin ctia Truong Dai hoc Khoa hoc, Dai hoc Thai Nguyeén,
cac thay, cac co giang day 16p cao hoc toan K8YB da trang bi kién thiic, tao
diéu kién thuan loi trong suét qué trinh em hoc tap tai Truong ciing nhu qua
trinh lam luan van.

Em xin cdm on cac thay, co trong Ban giam hiéu, cac dong nghiép trudng
Trung hoc Phd thong trusng THPT Mu Cang Chai, Yén Bai noi ma em dang
cong tac da luon tao dieu kien gitp dd va dong vien. Xin cdm on ban be va céc
hoc vién trong 16p cao hoc toan K8YB da luén quan tam, dong vién, giip do
em trong suot thoi gian hoc tap va qua trinh lam luan van.

Su quan tam, dong vién va khich 1é ciia gia dinh ciing 1 nguon dong vién 16n

dé em hoan thanh khéa luan nay.

Thai Nguyén, thang 5 nam 2016

Tac gia

Tran Huy Thuy

S héa bi Trung tdm Hc liu — BDHTN http://www.Irc.tnu.edu.vn



Chuong 1

Bat dang thic dbi véi hai tam giac
lién quan

Chuong nay trinh bay mot sb kién thitc bo trg vé bat dang thic ctia day s6
va vé tam giac, cac bat dang thic d6i véi hai tam gidc c6 lien quan dic biet
nao dé (tam gidc trie tam, tam gidc trung tuyén), cac bat dang thitc lien quan
dén céac dai lugng do dai, dien tich v cic goc clia hai tam gidc bat ky (Céac bat
ding thitc Barrow-Tomescu-Klamkin, Pedoe,.... Noi dung co ban ctia Chuong

nay duge hinh thanh chi yéu tit cac tai lieu [3-5].

1.1 Kién thidc bo trg
1.1.1 Cac bat dang thiic cd ban

Cac bat déng thic dai sé duge tng dung rat sau rong trong ching minh bat
déng thtc hinh hoc. Trong luan van nay xin trinh bay lai mot sé bat déng thiic
dai s6 co ban nhat dé 1a bat dang thitc AM —GM (Arithmetic Mean - Geometric
Mean), bat dang thitc Cauchy - Schawrz, bat dang thitc Chebyshev...

Dinh 1y 1.1. (Bat dang thitic AM—GM). Vdin so thic khong am bat ki ay, az, . . ., an,
ta c6 bat dang thic

al+as+ ...+ ap
n

Vv
3
S
=
S
2
o
3

Dang thic zdy ra khi va chi khi a; = ag = ... = an.
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Hé qua 1.1. (Bat dang thic GM — HM). Vdi moi bo s6 duong ta déu cé

Yaj.as. . ... an = 1 1 i
— =t =
al a9 an,
Dang thic zdy ra khi va chi khi a; = as = ... = an.
Hé qua 1.2. Vdi moi bo s6 duong ay,as,...,an ta déu cé
171 1 1 n
—<—+—+...+—)> .
n\ai as Qp, air+ag+ ...+ ap
Ding thic zdy ra khi va chi khi ai = as = ... = an.
Hé qua 1.3. Vdi moi bo s6 khong am ai,as,...,an va m=1,2,... ta déu cé

al® +ayt + ...+ ap N (a1+a2+---+an)m
= .

n n

Dinh ly 1.2. (Bat dang thitc Cauchy - Schawrz). Xét hai by s6 thuc tuy i

ai,az,: - ,an va b1,bg,--- ,bn. Khi do ta co

(arby + aghy + -+ + anbn)” < (af + a3 + - +ay) (b + b5+ -+ + ).

Ding thic zdy ra khi va chi khi a_L_

ik (véi quy wdc néu mau bang
1 2 n

0 thy tik ciing bang 0).
Dinh 1y 1.3. (Bat ding thitc Chebyshev).

1. Néu (ay,as, ...,a,) va (b1, ba,....by) la hai day so dong dang (cing don diéu tang

hodc cung don diéu gidm) thi

arby + agzby + ... + apby > (a1 tax ...+ an) (bl thot .+ bn)_ (1.1)

n n n

2. Néu (ay,as,...,a,) va (b,ba,....,b,) la hai ddy nguoc nhau (mot day don diéu

tang, con day kia don diéu giam) thi

(1.2)

a1by + asbs + ... + anby, < (a1 +ag+ ...+ an) (bl + b+ ...+ bn)
- n n '

n
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