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L.oi cam doan

Téi xin cam doan céc s6 liéu va két qua nghién ctu trong luan vin nay 1a khong
tring 1dp véi cac dé tai khac va dugc hoan thanh dudi su hudng dan ctia GS. TSKH.
Nguyén Vin Mau. Mot s6 két qua trong luan viin 12 méi va chua tiing dudc ai cong
bd trong bat cif mot cong trinh nao khiac ma toi biét. Toi ciing xin cam doan moi

thong tin trich dn trong luin vin da dudc chi rd ngudn goc.

Thdi Nguyén, ngay 10 thdng 4 nam 2015

Hoc vién

Lé Thi Mai



Mé dau

Bit dang thiic 1a mot noi dung chuyén dé quan trong ctia Toan hoc. Ngay tir khi
ra doi, bat dang thiic da c6 stic hiit manh mé d6i véi nhitng ngudi yéu todn, khong
chi & vé dep hinh thiic ma c4 nhitng bi 4n n6 mang dén, luon thoi thic ngudi ta quan
tam tim toi, sang tao. Pic biét, bat dang thiic con c6 nhiéu Wing dung trong cidc mon
khoa hoc khac va trong tng dung thuc té. Ngay nay, bit dang thic van ludn chiém
mot vi tri quan trong va van thudng xuat hién trong cic ki thi Olympic qubc gia, khu
vuc va quéc té.

Phan thdc hitu ty 1a mot trong nhitng khai niém cd ban cua chuong trinh Toan
& bac hoc pho thong. Dic biét, & cic trusng THPT chuyén va céc 16p chuyén toan
c6 rat nhiéu dang todn lién quan dén ham phan thiic. Trong cdc ky thi hoc sinh gidi
To4n trong nudc va cac ky thi Olympic Toan clia cic nudc trén thé gidi, ¢ nhiéu bai
toan vé day sb, bat dang thiic, phuong trinh, bat phuong trinh va hé bt phuong trinh
... sinh bdi cac ham s6 dang phan thiic va vi thé can biét cach gidi van dung tinh diic
thil clia biéu thifc phan thiic da cho. Hién nay cac tai liéu c6 tinh hé théng vé van dé
nay con chua dugc dé cip nhiéu.

La mot gido vién THPT, t6i mudn nghién cifu siu hon vé bat dang thic nhim
nang cao chuyén mon phuc vu cho qua trinh gidng day va boi dudng hoc sinh gioi,
vy nén toi da chon dé tai "Mot sb dang bt dang thic phan thic c6 rang budc béi da
thiic Viete” lam ludn van thac si cia minh.

Bit dang thiic vo cuing rong 16n, trong thoi gian ngan, tdi chi c6 thé khio sat mot
s6 chuyén dé nhé trong d6. Dudi sy huéng dan ctiia GS. TSKH Nguyén Vin Mau, tic

gid da hoan thanh luan vin véi dé tai



Mot sb dang bit dang thic phéan thic ¢ rang budc bdi da thic Viete

Luan van dudc chia lam ba chuong:
e Chuong 1. Mot s6 kién thic bé trg.

e Chuong 2. Mot s6 dang bt dang thiic phan thic c6 rang budc bsi da thic

Viete.
e Chuong 3. Mot sd phuong phap khéo sat bt dang thifc dang phén thiic.

Miic dui c6 nhiéu cb gang, song do thdi gian va trinh d ban than con han ché nén
luan vin khé tranh khoi nhitng thiéu sét. Vi vay, tac gia rit mong nhan dudc su gop
y clia c4c thiy co, cdc anh chi dong nghiép va cac ban dé luan vin dudc hoan thién
hon.

Qua luan vin nay, tic gia xin bay td long biét on sau sic dén GS.TSKH Nguyén
Vin Mau, ngudi Thay da truyén cho tic gia c6 niém say mé nghién cifu todn hoc.
Thay da tan tinh huéng din, gitp d tic gia trong sudt qua trinh hoc tip va hoan
thién luan van nay.

Tac gia xin chan thanh cam on Ban giam hiéu, Phong Pao tao, Khoa Toan va cac
thay co d tao diéu kién thuin 16i cho em hoan thanh ban luan vin nay.

Em xin chan thanh cam on!

Thdi Nguyén, ngay 26 thdang 03 nam 2015

Lé Thi Mai

Hoc vién Cao hoc Todn Lop B, khoa 06/2013-06/2015
Chuyén nganh Phuong phdp Todn so cdp

Truong Pai hoc Khoa hoc - Pai hoc Thdi Nguyén

Email: lethimai@als.edu.vn
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Chuong 1

Mot s6 kién thitc bo tro

Chuong ndy trinh bay mot sb tinh chét ciia da thiic can thiét d€ st dung trong cac
chuong sau, dua theo cic tai liéu [1]-[5] va trinh bay mot sd dang bét dang thiic cd
dién dugc st dung nhiéu trong cic chuong sau nhu Bit dang thic AM - GM, Bit

dang thiic Cauchy - schwarz, bat dang thiic Karamata, . . .

1.1 Pa thirc d6i xitng ba bién

Dinh nghia 1.1. Mot don thiic ¢(z, y, 2) clia cic bién z, y, z dugc hiéu 1a ham sb c6
dang

QO(LU, Y, Z) = aklmxkylzma
trong d6 k,1,m € N dugc goi 1a bac cta bién .y, 2, s6 ax, € R* = R\{0} dugc

goi 12 hé s6 ctia don thic, con s6 k + [ + m dudc goi 1a bac clia don thic ¢(z, y, 2).

Dinh nghia 1.2. Mot ham s6 P(z,y, z) cla cac bién z, 3, z dudc goi 1a mot da thiic
néu n6 c6 thé dudc bi€u dién & dang téng hitu han céc don thiic
P(x,y,z) = Z apmzy' 2™, n e N,
k,l,meN

k+l+m=n

Bic 16n nhét ctia cac don thiic trong da thifc dudc goi 14 bac cla da thiic.

Dinh nghia 1.3. Pa thic P(x,y, 2) dugc goi 1a dbi xing, néu né khong thay ddi véi

moi hoan vi cua z, y, z, nghia la

P(z,y,2) = P(y,x,z) = P(z,y,x) = P(z,2,9).



Dinh nghia 1.4. Pa thic f(x,y, z) dudc goi 1a thuan nhét bac m, néu
fltz, ty, tz) =t"f(x,y,2z), t#0
DPinh nghia 1.5. Céc da thic
01 =T +Y+z2,00=2aY+Yz+ 2r,03 = TYZ,
dudc goi 1a da thifc d6i xing co s clia cac bién z, v, 2.

Pinh nghia 1.6 (Tong liy thira). Cac da thic s, = 2F +y* + 2%, (k = 0,1, ...), dugc

goi 12 téng lily thita bac k ctia cac bién z, y, 2.
Tinh chét 1.1 (Cong thic Newton). V6i moi k € Z, ta ¢6 hé thiic
Sk = 01Sk—1 — 025k—2 + 035k—3.

Tinh chéit 1.2. Mot t8ng liy thita s, = z¥ + y* + 2* d8u c6 thé biéu dién dugc dudi

dang mot da thiic theo cédc bién o1, 09, 03.

Pinh Ii 1.1 (Cong thiic Waring). Tong liy thita s, dudc bi€u dién qua cdc da thiic

ddi xiing cd s theo cdng thiic

Sk‘_ (_1>klmn(l+m+n_1)] I _m _n
o Z Nmin! 0103 03.
0<l,m,n
+2m+3n=k

1.2 Mot sé dang bét dang thitc ¢d dién

1.2.1 Bét dang thiic AM-GM

Dinh Ii 1.2 (Xem [3]-[4]). Gia sl a1, as, . . ., a, la cac sb thuc khong am, khi d6 ta

luén co
a1+a2+...+an
n

> aias . .. ay,.

Diéng thifc xay ra khi va chikhi a; = ag = - - = a,.



Heé qua 1.1. Véi moi sb thuc duong ay, as, . . ., a,, ta cd
11 1 )
— 4+ — 4+ —)(ar+ax+-+ay) >n"
aq as Ap

Pang thic x4y ra khi va chi khi a1 = as = - - - = a,.

Heé qua 1.2. Véi moi sb thuc a, b, ¢, ta ludn c6

[S—

LAl 4+ 4+ > ab+be+ca

(a+b+c)?
3

N

a2+ b +c? >
3. (a+b+c)? > 3(ab+ be+ ca)

4. a®v? + b*c* + *a® > abc(a + b+ ¢)

9

. (ab + bc+ ca)? > 3abc(a + b+ c).

1.2.2 Bt dang thite Cauchy - Schwarz
Pinh li 1.3 (Xem [3]-[4]). Néu ay, as, ..., an, by, by, ..., b, 12 cac s6 thuc tlly y thi
(a1by + agby + -+ anby)? < (2 + a3+ +a2) B+ +--+02). (1.1)

Z SN , . a a a
Pang thic xay ra khi va chi khi 2r_ 2 _ I

= —~ = ... = —" (& day ta st dung quy uéc néu
by by by,

mau bang 0 thi ti ciing bang 0).

Nhan xét 1.1. Theo bit déing thic (1.1) chon a; = j_ va by = /5 VOi 75, y; €
Yi

R, y; > 0. Ta thu dugc bét dang thiic Cauchy-Schwarz dang phan thifc (hay con goi

1a bt dang thiic Cauchy-Schwarz dang Engel).

Heé qua 1.3. Néu zy, 29, ..., 2, 12 cac sb thuc va y1, ys, . . ., 4, 12 cdc s thuc duong
thi
2 2 2 2
x x x 1 +2xo+...2
_1_|__2_|_..._|__”2<1 2 ”)
Y Y2 Yn Y1 +Y2+ -+ Yn

2 2 . N 2 . X T xT
Pang thuc xay ra khi va chi khi d=22_.=
Y1 Y2 Yn



