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Bang ky hiéu

R tap so thuc

R, tap s6 thuc khong am

R" khong gian Euclid n chicu

LP[a, b khong gian cac ham kha tich bac p trén |[a, b]
K! 16p ham s-16i loai mot

K? 16p ham s-16i loai hai

I° phan trong ctia tap I



Mé& dau

Ham 16i va tap 1oi da dugc nghién ciu tu lau bdi Holder, Jensen,
Minkowski. Dac biét v6i nhiing cong trinh cta Fenchel, Moreau, Rock-
afellar vao cac thap nién 1960 va 1970 da dua giai tich 16i trd thanh mot
trong nhitng linh vuc phét trién nhat ctia toan hoc. Hai tinh chét co ban
ctia ham 15i 1 tinh chat dat gia tri 16n nhat trén bien va bat ky cuc tiéu
dia phuong nao ciing 1a cuc tieu trén tap xac dinh gitp cho ham 16i dugc
stt dung rong dai trong toan hoc ly thuyét va tng dung. Bén canh d6, mot
so6 ham khong 10i theo nghia day di nhung ciing chia sé mot vai tinh chat
ndo do cia ham 16i. Ching dudce goi 1a cac ham 16i suy rong (generalized
convex function). . .

Mot trong nhitng bat ding thitc ndi tiéng cho ham f 1di trén [a,b] C R
la bat dang thic Hermite-Hadamard:

hay & dang tuong duong:
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Nam 1938, Ostrowski da thu dudgc mot danh gia cho gia tri tuyet doi
clia hieu s6 ctia mot ham f kha vi v6i gid tri trung binh tich phan ctia né

trén mot doan [a, b] hitu han (xem tai liéu trich dan trong [4]):
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hay ¢ dang tuong duong:

bia/abf(u)du

C6 rat nhiéu nha toan hoc da nghién cttu va md rong bat ding thic

f@) =

M |(z—a)*+ (b—x)
Sba[ 2 ] (4)

Hermite-Hadamard (1) va Ostrowski (4) cho céc 16p ham 16i khac nhau va
dua ra nhiéu tng dung trong ching minh cac bat dang thic dai s6, hinh
hoc, luong giac khac. Day 1a mot dé tai duge nhiéu nha toan hoc quan
tam. Do d6, ching t6i chon dé tai "Mot s6 bat ding thic ham s-16i va
ap dung" dé nghién citu cho luan van thac si chuyén nganh Phuong phap
toan so cap cla tac gia.

Muc tiéu ctia dé tai luan van la trinh bay cac kién thic co ban vé ham
s-10i, mot s6 tinh chat ctia ham s-16i; trinh bay mot s6 mé rong méi clia
bat dang thiic dang Hermite-Hadamard, Ostrowski cho ham 16i, ham s-16i
va ap dung trong danh gia mot sb6 gia tri trung binh dac biet. Noi dung
clia luan van duge viét trén co sG cac bai bao [3], [4], [7] va [8].

Noi dung ctia luan van dugce trinh bay trong hai chuong. Chuong 1 "Moot
so tinh chat ctia ham s-16i" trinh bay mot s6 kién thiic co ban vé ham 10i,
ham s-16i, mdi lien hé gitta ham 16i, ham s-16i, dua ra vi du vé ham s-
16i va mot s6 tinh chat clia ham s-16i. Chuong 2 "Mot s6 bat dang thic
ham s-16i va ap dung" trinh bay mot s6 mé rong méi ciia bat dang thic

Hermite-Hadamard, Ostrowski cho ham 16i, ham s-16i va 4p dung.

Luan van dugc hoan thanh tai Truong Dai hoc Khoa hoc - Dai hoc Thai
Nguyén. Trong qua trinh hoc tap va thyc hién luan van nay, Truong Dai
hoc Khoa hoc da tao moi diéu kien t6t nhat dé tac gia hoc tap, nghién citu.
Tac gid xin dude bay té long biét on chan thanh dén cac thay, co trong
khoa Toan - Tin, trong Truong Dai hoc Khoa hoc - Dai hoc Thai Nguyén.
Dac biét, tac gid xin bay t6 long biét on sau sic t6i PGS.TS Nguyén Thi
Thu Thuy - nguoi da tryc tiép gitp do, hudéng dan ve kién thic, tai lieu

va phuong phap dé tac gid hoan thanh dé tai nghien ctu khoa hoc nay.
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Téc gia ciing xin dugdc gii 10i cdm on tdi gia dinh, ban be, dong nghiep da

dong vien, co vii, khich 1é va gitp dé trong thoi gian qua.

Thai Nguyén, thang 5 nam 2019

Tac gia luan van

Pham Thi Thay Quynh



Chuong 1
Mot s6 tinh chat ctia ham s-16i

Chuong nay gidi thieu mot s6 kién thitc co ban ctia ham 16i, ham s-10i
va mot s6 tinh chat clia ham s-16i. Noi dung ctia chuong dude tong hop tit
céc tai lisu [1], [2] va [7].

1.1 Ham loi

1.1.1 BDinh nghia

Cho hai diém a,b € R™. Tap tat ca cac ditm = = (1 — N)a + \b véi
0 < X <1 goi la doan thang (d6ng) ndi a va b, va duge ky hieu 1a [a, b].

Dinh nghia 1.1.1 (xem [1]) Tap C C R" dugc goi 1a 16i néu véi moi
A€ 0,1] va xy,x9 € C thi z) := Az + (1 — N)ag € C.

Nhu vay, tap 16i C chita moi doan thang néi hai diém bat ky ciia no.

Hinh 1.1: Tap loi Hinh 1.2: Tap khong 15i
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Dinh nghia 1.1.2 (xem [1]) Cho C' 1a mot tap con 16i khac rong cia
khong gian R", f : C' — [—o00, +00] 1a ham s6 thuyc xac dinh tren tap 161
C. Ham f dugc goi la

(¢) ham 16i tréen C' néu v6i moi z,y thuoc C' vad moi s6 thuc A thuoc [0, 1]

ta co
fOx+ (1= Ny) <Af(@)+ (1 =N f(y). (1.1)
(i1) 16i chat trén C néu bat dang thitc (1.1) 1 chat véi moi  khac y.

Néu n = 1, Dinh nghia 1.1.2 cho ta dinh nghia vé ham 16i mot bién trén

R.

Dinh nghia 1.1.3 (xem [1]) Ham f : [a,b] C R — R dugc goi 1a ham 1oi
néu véi moi z,y € [a,b] va A € [0,1] thi

FOr+ (1 =Ny) <Af(z) + (1= A f(y). (1.2)
Ham f dugc goi 1a ham 16m néu ham (—f) 1a 16i.

Y
1

O c Ty d o

Hinh 1.3: Ham 15i.

1.1.2 Tinh chéat

Sau day 1& moi lien he gitta ham 161 va tap 1oi.
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Dinh 1y 1.1.4 (xem [1]) Gid st ham f : R" — [—o0; +00| la mot ham 1oi
trén R" va A € [—o0;+00]|. Khi dé cdc tap
Ch={z:flx) <A}, Cr={z:f(z) <A}
la cdc tap loi.
Tap Cy, C) trong Dinh 1y 1.1.4 goi 1a cac tap mtc dudi.
Dinh 1y 1.1.5 (xem [1]) Cho C' la mot tap loi, khac rong trong R™ va

f:R* = R la mot ham loi. Moi diém cuc tiéu dia phuong cua f trén C

déu la cuc tiéu toan cuc.
Chiing minh. Gia st 2y € C la mot diem cuc tieu dia phuong ciia ham
f trén C va U(zg) la mot lan can cua xy sao cho f(zg) < f(x) v6i moi
x € CNU(xp). V6i moi z € C ta c

zy=Ar+ (1 —Nzge CNU(xp) v6imoi >0 dua bé.
Khi d6,

f(zo) < fzn) < Af(x) + (1= A)f(20)

hay f(z9) < Af(z). Do A > 0 nén f(xy) < f(x). Vi z € C dugc chon tiuy

¥ nén g la diem cyc tiéu toan cuc clia f trén C. U
Dinh 1y 1.1.6 (xem [1]) Mot ham loi chat f trén mot tap loi C c6 nhiéu
nhat mot diém cuc tiéu tren C.

Chiing minh. Néu f c6 hai diém cuc tiéu khac nhau z;, 22 € C thi do

tinh 10i chit cia f,

1 1
7 (o1 + ) < Jan) = Iwa),
dieéu nay vo ly. U]
Vi du 1.1.7 Ham 16i chiit mot bién f(x) = 22 c6 duy nhat mot diém cuc

ticu 2o = 0. Ham 16i chat f(x) = e*, x € R khong c6 diém cyc tiéu nao.

Sau day 13 moi lien he gitta ham 161 n bién va ham 161 mot bién.



