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Lo1 cam doan

T6i xin cam doan luan van nay 1a cong trinh nghién cttu ctia toi (tr thang
9 nam 2014 dén thang 3 nam 2015), trén co sé nghién cttu tham khao cac
tai lieu, phan tich, tong hop va kinh nghiém qua cic nam cong tac.

LOi cam on

Luan van dugc hoan thanh dudi sy huéng dan khoa hoc cua TS. Nguyén
Dinh Binh.

Nhan dip nay tac gid xin dugc bay t6 long biét on chan thanh va kinh
trong sau sac déi véi TS - nguoi thay da truyen dat nhiéu kién thitc quy
bau cling vdi kinh nghiém nghién ctu khoa hoc trong suét thoi gian tac
gid theo hoc va nghién citu deé tai.

Dong thoi, tac gid cling xin bay té long biét on sau sic dén Ban giam
hiéu truong Dai hoc Khoa hoc - Dai hoc Thai Nguyén, Phong Dao tao,
Khoa Toan - Tin, cac thay co gidng day 16p Cao hoc K7N, Ban giam hié¢u
Truong THPT Ly Ty Trong - Nam Dinh va gia dinh da tao moi diéu kién
thuan 1gi, dong vién tac gia trong suét qua trinh hoc tap, cong tac va thuc

hién deé tai luan van nay.

Thair Nguyén, thang 4 nam 2015
Tac gia

Nguyén Trung Sy
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Danh muc cac ky hiéu, cac chit viét tat
e BDT - Bat ding thiic.
e AM - Arithmetic Mean.
e GM - Geometric Mean.
e HCF - Half Convex Function Theorem.

e IMO - International Mathematical Olympiad.

e MO - National Mathematical Olympiad.

TST - Selection Test for International Mathematical Olympiad.

DH - Dé thi Dai hoc.

e HSG - Hoc sinh gioi.
e [ (a;b) hodc I - Nham ngam dinh mot trong bon tap hop con ctiia R

(a;0),la;b), (a;b], [a; ] .

° Z>§—Véctdzz (w1, 9, . .., 2y VO gid thidt xy > 29 > -+ > 1,
Xadéuhdn§ = [y1, Yo, - - -, Yp) cling v6i gid thiét y; > yo > -+ > yy,
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MG dau

Toan hoc 1a mot mén hoc quan trong trong chuong trinh pho thong. Viéc gidng
day va hoc tap mon toan trong truong pho thong khong nhing nhim trang
bi cho hoc sinh nhitng kién thitc cu thé dé ap dung trong cuoc séng ciing nhu
trong cac mon hoc khac ma diéu quan trong hon 1a cung cap va ren luyén cho
hoc sinh nhiing ki nang, phuong phap mon hoc mot cach tu duy ciia Toan hoc,
diéu can thiét cho hoc sinh trong ca cudc doi.

Chuyén dé bat dang thic cé vi tri rat dic biét trong toan hoc, khong chi
14 d6i tuong nghién citu trong tam ciia dai s6 ma con 1a cong cu dic lyc trong
nhicu linh vire ctia gidi tich, hinh hoc, luong gidc va ting dung.

Trong céc ky thi thi hoc sinh giéi Toan qubc gia, tuyen sinh dai hoc, cao
ding va Olympic Toan sinh vien thi cac bai toan lien quan dén bat dang thiic
luon duge dé cap va duge xem nhu 1a nhitng dang toan thuoc loai khé, thuoc
phan loai van dung ¢ miic do cao.

Mic du trong qué trinh gidang day hoc sinh va gido vien da dudc co sat rat
nhiéu nhung khi gap bai toan chiing minh bat dang thiic ching ta thudng thay
ling tang trong qua trinh tim ra cach giai, béi vi ¢6 qua nhiéu cach tiép can,
cling nhu phuong phap giai rat da dang va phong pht nhu phuong phap si
dung céc bat dang thtc co dién, phuong phap ham s6, phuong phéap don bién,
gidm bién, phuong phap phan tich thanh tong cac binh phuong (SOS), phuong
phéap hinh hoc héa, lugng giac hoa, phuong phap ABC...

C6 thé néi, nghién citu vé phuong phap sit dung ham s6 trong chitng minh
bat dang thic 1a mot dé tai da dang va thd vi, nhan dudc su quan tam cla
nhiéu nha toan hoc trong nuéc ciing nhu trén thé gidi, cac de tai khong ngiing
nay sinh va c6é nhiéu két qui dep. Mot s6 nghién ctiu truée day nhu: "Mot s
bat dang thic trong 16p ham don dieu" cia tac gid Nguyén Thi Thu Ha; "Mot
s6 van dé vé bat dang thitc Jensen" clia tac gia Vo Thi Nhat Vi; "Mot s6 16p
bat ding thitc dang Karamata va 4p dung" ctia tac gid Mac Van Thu; .... Qua



nghién citu, ban than tac gia thay nhitng dé tai tréen déu chi nghién citu vao
mot van dé cu thé.

V6i suy nghi trén, muc tiéu chinh ctia ban luan van nay trinh bay mot cach
tong quan, co6 hée théng cac kién thic co s, cach thic tiép can va phuong phéap
chiing minh bat dang thtc trén quan diém st dung ham sé.

Ngoai phan Mé& dau va Két luan, luan vin dugc chia thanh ba chuong de
cap dén cac van dé sau day:

Chuong 1 trinh bay co s6 1y luan va cac kién thitc can thiét cho dé tai.

Chuong 2 trinh bay cac phuong phap st dung ham s6 dé ching minh bat
déng thrc.

Cac kién thitc trong luan van nay, duge sy huéng dan ctia Gido vién huéng
dan toi da nghien citu, phan tich va tong hop tit cac kién thic clia Giai tich cao
cap. Céac bai tap minh hoa dugc tong hop mot cach hé théng gitp cho gidgo vien

cing nhu hoc sinh dé dang van dung vao qua trinh day va hoc.



Chuong 1

Co sé 1y luan va cac kién thiic can
thiét cho dé tai

Phuong phap ham s6 c6 rat nhicu ing dung dac biét trong cac dang toan ching
minh bat ding thic, tim gia tri 16n nhat, gia tri nhé nhat. Trong chuong nay
tac gid trinh bay cac dinh nghia, va chitng minh cac tinh chat, dinh 1y, hé qua
1a nhitng kién thic co ban ctia Toan hoc cao cap duge sit dung trong luan vin

nay.

1.1 Tinh chait ctia ham sé bac nhat
Ching ta bat dau tit mot dinh 1y don gidn trong giai tich

Dinh Ii 1.1. Ham s6 bac nhat f(r) = az +b(a # 0) dong bién trén R khi a > 0
va nghich bién trén R khi a < 0.

Nhan xét 1.1. ([5]) Do thi ham s6 y = az + b trén doan [a; 8] 14 mot doan
thang c6 hai dau mut 14 A («; f(a)) va B (8; f(8)), do dé ta c6 cac tinh chat sau
Tinh chat 1.1. f(z) >0 Vze a8 e {

Tinh chat 1.2. f(z) <0 Vze|a;f] < {

Tinh chat 1.3. min{f(a); f(8)} < f(z) < max{f(a); f(B)} Vz € [a;f]



1.2 Ham sé dong bién, nghich bién

Dinh nghia 1.1. ([4]) Gi& st ham s6 f(z) xac dinh trén tap I (a;b) C R va thoa
man dieu kién

e V6i moi 21,29 € I (a;b) va 1 < 29 ta déu c¢6 f(z1) < f(zo) thi ta noi ring
f(z) 1a ham s6 dong bién (ham don diéu tang thyc su) tren I (a;b).

e V6i moi x1, 22 € I (a;b) va 11 < x5 ta déu c6 f(x1) > f(z2) thi ta noi rang

f(z) 13 ham s6 nghich bién (ham don diéu gidm thyc sy) trén I (a;b) .

Stt dung dinh ly Lagrange da biét trong chuong trinh Toan giai tich ta co
dinh ly sau:

Dinh 1i 1.2. ([4])Cho ham s6 y = f(r) c6 dao ham trén khoang (a; b)

i) Néu f'(x) > 0 v6i moi x € (a;b) thi ham s6 y = f(z) dong bién trén khoang
do.

ii) Néu f'(z) < 0 v6i moi = € (a;b) thi ham s6 y = f(z) nghich bién trén
khoang doé.

Chitng minh. Lay hai diém 1, zo(x; < 29) trén khodng (a;b). Vi f(z) c6 dao
ham trén khoang (a;b) nén f(z) lién tuc trén [z1; z2] va c6 dao ham trén khoang
(21;x2).
Ap dung dinh ly Lagrange cho ham s6 y = f(z) trén [z1; z2], khi d6 Jc € (z1;22)
sao cho

f(z2) = f(z1) = f(c)(z2 — z1).

i) Néu f'(x) > 0 trén khodng (a;b) thi f/(c) > 0, mét khac 29 — 21 > 0 nén
f(z2) — f(x1) > 0 hay f(z2) > f(z1), suy ra ham f(z) dong bién trén khodng
(a;b).

i) Néu f'(z) < 0 trén khodng (a;b) thi f'(¢) < 0, mat khac 23 — x1 > 0 nén
f(z2) — f(z1) < 0 hay f(x2) < f(x1), suy ra ham f(z) nghich bién trén khodng
(a;b).

Dinh 1i 1.3 (M4 rong cta dinh 1y 1.2). ([4]) Gid st ham s6 y = f(z) ¢6 dao
ham trén khoang (a;b). Néu f'(z) > 0 (f/(z) < 0) Yz € (a;b) va ding thiic chi
x4y ra tai hitu han diém trén khoang (a;b) thi ham sé f(z) dong bién (nghich
bién) trén khoang do .

Chitng minh. Thay vay, dé don gidn cach lap luan, gid st rang f/(z) > 0
trén (a;b) va f'(z) = 0 tai 71 € (a;b) thi khi d6 f(x) dong bién trén tiing khoéng



