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Danh muc cac ky hiéu

AABC

SaBc
a, b, c
h’CL7 hb7 h’C

Mg, Mp, M

la; lb; lc

Tam giac ABC

Dién tich tam giac AABC

Do dai cac canh dbi dién véi cac dinh A, B, C ctia AABC
Do dai cac duong cao xuat phat tit cac dinh A, B, C cla
AABC

D6 dai cac dudng trung tuyén xuat phat ti cac dinh
A, B, C cia AABC

Do dai cac duong phan giac xuat phat tit cac dinh A, B, C
cua AABC

Ban kinh cac duong tron ngoai tiép, noi tiép ctia tam giac
a+b+c

Ntta chu vi ctia tam gidc p = 5

Ky hieu tong a; + as + -+ + ar,

K}// hléu tich b1b2 cee bm



MG dau

1 Ly do chon dé tai

Trong chuong trinh toan Trung hoc phd thong, noi dung bat dang thiic néi
chung, bat dang thic lien quan dén cac yéu t6 hinh hoc néi rieng luon luon thu
hut duge sy quan tam ctia ca gido vién va hoc sinh bdi sy da dang, phong phu
va tng dung ctia né trong thuc tién. D4 c6 mot vai luan van thac si, chang han
nhu: Tran Quang Hung (Truong Dai hoc Khoa hoc Ty nhién - Dai hoc Qudc gia
Ha Noi), Dang Van Hiéu, Nguyén Thi Huyén Trang (Truong Dai hoc Khoa hoc
- Dai hoc Thai Nguyén),... da dugc thyc hién lien quan dén cht dé bat dang
thiic, tuy nhién ciing con rat nhiéu mang lien quan dén bat dang thic, dic biét
1a cac bat dang thic lien quan dén hinh hoc chua duge khai thac mot cach day
dnu.

Tt khi ra doi, may tinh dién t1t ngay lap tic da tré thanh mot cong cu rat
manh hd trg cho viéc ting dung v nghién ctu toin hoc. Nhiéu mo hinh rat
tritu tuong da dude mo phoéng mot cach trie quan nhd do hoa trén may tinh
hoac ngugc lai, tit nhitng mo hinh trén may tinh da dan dén nhing du doan, gia
thuyét dé tir d6 dan dén nhing tinh chat, bai toan tha vi. Bat dang thitc hinh
hoc Jack Garfunkel 14 mot trong nhitng tinh huéng nhu vay. T viec do dac céac
yéu t6 clia nhiéu tam giac, nha toan hoc My Jack Garfunkel da dua ra dy doan
vé mot bat dang thic lien quan dén do dai duong cao, dudng trung tuyén va
duong phan gidc trong mot tam giac (1960) va phai nhiéu nam sau (1975) vdi
chiing minh ctia nha toan hoc My C.S. Gardner, ngudi ta méi thay ré du doan
ctia Garfunkel 1a chinh xac. V6i mong muén mo ta lai qua trinh phat hién, ching
minh bat déng thiic hinh hoc Garfunkel, tac gia da chon dé tai: “Bat dang thiic

hinh hoc Jack Garfunkel” 1a dé tai cho luan van thac si ctia minh.



2 Muc dich nghién ctu

Tim hiéu va trinh bay mot cach hé théng lich sit v cac cach chiing minh
bat déng thitc hinh hoc Jack Garfunkel dong thoi gisi thieu mot vai tng dung
ctia bat dang thic hinh hoc Jack Garfunkel dé c6 mot tai lieu chuyen dé danh

cho viéc boi dudng hoc sinh gidi toan.

3 Nhiém vu nghién cttu

(i). Tim hiéu so luge vé cac bat dang thitc hinh hoc néi chung, bat dang
thiic lien quan dén do dai céc canh, cdc dudng trong mot tam giac dé cé diem
twra cho viéc tim hiéu 15i ching minh bat ding thiic hinh hoc Jack Garfunkel.

(ii). Mo phong lai lich st dua ra dit doan bat dang thiic clia nha toan hoc
Jack Garfunkel bang viéc stt dung phan mém hinh hoc dong trén may tinh.

(iii). Trinh bay lai viéc chting minh bat déng thitc hinh hoc Jack Garfunkel

dong thoi gidi thieu mot vai tng dung ctia bat dang thitc nay.

4 NOoOi dung luan van

Ngoai phan mé dau, két luan, tai lieu tham khao, luan vin dugc trinh bay

ngan gon trong hai chuong

e Chuong 1: Trinh bay so lude mot vai bat dang thiic co ban thusng dudc
st dung khi giai cac bai toan bat dang thic hinh hoc va giéi thitu mot vai

bat dang thiic lien quan dén do dai cac canh, cac dudng trong tam giac.

e Chuong 2: Sau khi trinh bay lich sit ctia bat déng thitc Jack Garfunkel,
noi dung chuong 2 tap trung vao viéc trinh bay viéc chiing minh bat dang
thitc hinh hoc Jack Garfunkel va gi6i thieu mot vai bat ding thic hinh

hoc lién quan.

Luan van nay dugc thuyc hién tai Truong Dai hoc Khoa hoc - Dai hoc Thai
Nguyén va hoan thanh véi sy huéng dan ctia Phé Gido su, Tién s Trinh Thanh

Hai. Tac gid xin dugc bay té long biét on chan thanh va sau sic t6i thay, vi
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nhitng chi bdo, huéng dan va gitp dé tan tinh, chu dio ciia thay trong subt qua
trinh lam luan van.

Tac gia xin tran trong cam on Ban Giam hiéu Truong Dai hoc Khoa hoc -
Dai hoc Thai Nguyén, Ban Cht nhiém Khoa Toan - Tin, cting cac giang vién da
tham gia giang day, da tao moi diéu kién t6t nhat dé tac gia hoc tap va nghien
clu.

Tac gid mudn gii nhitng 16i cAm on tét dep t6i tap thé 16p Cao hoc Toan
khoa 9B(2015-2017) da dong vien va gitp do tac gia rat nhicéu trong qua trinh
hoc tap.

Nhan dip nay, tac gia cling xin chan thanh cam on Sé Gido duc va Dao tao
HAi Phong, Ban Giam hiéu va cac dong nghiep ¢ Truong THPT Leé Ich Moc,
huyén Thiy Nguyén, thanh phé Hai Phong da tao diéu kién cho tac gid hoan
thanh t6t nhiém vu hoc tap v cong tac ciia minh.

Cubi cling, tac gid mudn danh nhiing 16i cAm on dac biet nhat dén cac thanh
vién trong gia dinh da luon dong vieén va chia sé véi tac gid trong sudt qua trinh

hoc tap va ca khi thyc hién luan van nay.

Hai Phong, ngay 19 thang 5 nam 2017

Hoc vién

Hoang Khanh Trinh



Chuong 1

Mot s6 kién thic chuan bi

V6i muc tiéu tim hiéu mot s6 bat ding thic lien quan dén cac canh va do
dai cac duong trong mot tam giac nén trong muc nay, luan vin dua ra mot sé

bat dang thitc co ban sé duge dung trong cac ching minh vé sau.

1.1 Mot sd bat dang thiic co ban

Dinh 1i 1.1.1. (Bat dang thiic AM - GM) Cho ay, as, ..., ay la cdc s6 khong am.

Khi do
a + ax+ ... + ay,
n

> aias...ap

Déu ding thic xdy ra khi va chi khi a1 = as = ... = ay,.

Hé qua 1.1.1. Vdia, b, c la cic s6 khong am ta co

2,12, 2 2 o 2 (atb+o)
a‘+b"+c">ab+bc+casa”+ b +c ZTEQb—i—bc—l—ca
Déu ding thitc zdy ra khi va chi khia =b = c.
Hé qua 1.1.2. Vi ay, as, as, ..., a, la cic s6 duong ta cé
1 1 1 1 n?
— === >
a1 as as Gp, a1+ as +as+ ... +ay
hay
1 1 1 1 9
(a1 +as+az+..+ap) | —+—+—+---+— | >n".
aq a9 as Qp,
Déu ding thite zdy ra khi va chi khi a1 = as = a3 = ... = ay,.

Vidu 1.1.1. Cho a, b, ¢ la do dai ba canh ciia mot tam gidc. Ching minh rang
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1 L 1 . 1 >1+1+1
a+b—c b4+c—a cH+a—b"a b c

a)

b)(a+b—c)(b+c—a)(c+a—0b) <abe.

Chiing minh.
a) Ap dung bat ding thic AM - GM véi z, y > 0 ta ¢

1 1 4
-+ -2 )
r oy Tr+y
Khi do
1 1 4 2
+ > = —.
a+b—c b+c—a (a+b—c)+(b+c—a) b
Tuong tu
1 1 2
+ > —,
a+b—c cH+a—0b" a
1 1 2
+ > 2
b+c—a c+a—-0b" ¢

Cong vé v6i vé ba bat déng thic ta c6 diéu can chitng minh.
Dau déng thic xay ra khi va chi khi
a+b—c= b+c—a
a+b—c= c+a—-b Sa=b=c
b+c—a= b+c—a
b) Ap dung bat ding thic AM-GM vé6i moi a, b > 0 ta ¢6 (a + b)* > 4ab.
Khi d6
(a+b—c)+(b+c—a))’ >4(a+b—c)(b+c—a)
sS4 >4(a+b—c)(b+c—a)
sSb>@@+b—c)(b+c—a)

Mot cach tuong tu, ta ciing chimg minh dugc
a?>(a+b—c)(c+a—Db)

> (b+c—a)(c+a—D).



