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L.oi cam on

Sau mdt thdi gian nghién cifu dé tai, luan vin cia to6i dén nay da dugc
hoan thanh.
Toi xin bay to long biét on sau sic dén thay gido PGS.TS. Ta Duy Phudng
da tan tinh chi bdo, hudng dan toi trong thdi gian 1am lun van.
T6i xin chan thanh cam on su gitip dd quy bdu ctia cic thiy c6 gido trong bo
mon Toan ung dung noi riéng va khoa Toan - Tin, trudng Pai hoc Khoa hoc
- Bai hoc Théai Nguyén néi chung. Toi xin cam on sy dong vién, giip dd cua
gia dinh, ban be da danh cho t6i trong qua trinh nghién ctu va hoan thanh
luin van.
T6i rat mong nhan dudc su dong gop ¥ kién cla cac thay co va cac ban dé
luan van dudc hoan thién hon.

Toi xin chan thanh cam on!

Thdi Nguyén, 2015 Cu Thi Ngoc Mai

Hoc vién Cao hoc Todn K7Y,
Truong DH Khoa hoc - DH Thdi Nguyén
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Danh sach ky hiéu va mot s6 bat dang thite

quan trong

MGt s6 ki hiéu sit dung trong luén viin

L.(z,y) r-logarit trung binh md rong ctia hai s6 duong z, y
F.(x,y) Logarit trung binh luan phién suy rong ctia hai s6 duong
T,y

E(x,y,r,5s) Trung binh Stolarsky ctia hai s6 duong z, y
L(x,y) Logarit trung binh ctia hai sb duong z,
HR(h,r,1) L6p cac ham (h, 7)-10i trén khoang I C R
I Anh xa riéng khi c¢d dinh bién =
K° Phan trong cta tap K

MGt sb bat dang thirc quan trong

Bit dang thic trung binh cong va trung binh nhan

a+b

> vab, v6imoi a,b > 0.

Bt dang thiic Minkowski: V&i moi sb thuc 1, ..., T, Y1, ..., Yn ta co
(Stotur) < () + ()"
k=1 k=1 =1

L ) 1 1
Bat dang thic Young: Véi cac so duong a, b, p, ¢ thda man — + — = 1 tacod
P q



Bit dang thiic Jensen: Néu f 1a ham 1di trén khoang K C R, véi moi

n
Ty, Ty € Kva ) ap=1taco
k=1

n n

FOarwr) < arf ().

k=1 k=1
Bit dang thiic Holder: Trong khong gian cac ham gid tri thuc kha tich, v6i

L1 )
p,qg>0va—+—=1taco

q
<(/ b i) g (/ b o(o) e :

D
| ' fe)g(e)de

Bit dang thiic Cauchy-Schwarz: Trong khong gian trong tich cic ham gia tri

phuc kha tich-binh phuong, ta c6

\ [ rwgte) i < [1s@P - [lg) ae




Mé dau

Ly do chon dé tai

Giai tich 16i da va dang déng mdt vi tri quan trong trong todn hoc. Gii tich
106i lién quan dén hau hét cac nganh cia toan hoc nhu giai tich, giai tich ham,
giai tich sd, hinh hoc, todn kinh té, t6i wu phi tuyén,...

Mot két qua kinh dién cho ham 16i 14 bat dang thiic Hermite-Hadamard, sau
nay dudc md rong ra thanh bat dang thic Fejer. Sau d6 nhiéu tic gia da md
rong cac bt dang thiic Hermite-Hadamrd va Fejer cho céac 16p ham 13i suy
rong khac nhau. Bt dang thic Hermite-Hadamard do Hermite phat biéu dau
tién nim 1883 va Hadamard phat biéu nim 1893 va thudng dudc goi la bat
dang thic Hadamard.

Nhiéu bai todn thuc t& mo td bdi cac ham khong nhét thiét 12 16i. Vi vy, can
phai md rong khai niém ham 13i va nghién cifu cdc tinh chét ctia ham 16i suy
rong, nhim dp dung vao cic bai todn t6i uu ndy sinh trong thuc té.

Céc nha toan hoc B. Martos, M. Avriel da dinh nghia va nghién ctiu 16p ham
7-16i, 1a m& rong cta 16p ham 16i va c6 mot s6 tinh chit tot khi ap dung vao
bai toan ti uu.

Bdi vi bt dang thiic Hermite-Hadamard cho ham 16i ¢6 nhiéu éng dung
trong Giai tich va Toi uu, nén tu nhién 1a cAn md rong bat dang thic Hermite-
Hadamard cho ham 7-16i véi hy vong sé c6 nhiéu ting dung trong toan hoc
va cac bai toan thuc té.

V6i muc dich nghién citu tng quan céc bat dang thiic kiéu Hermite-Hadamard



cho ham r-13i, toi da chon d& tai: "Vé cdc bdt ddng thitc kiéu Hadamard cho
ham r-16i".

C6 rat nhiéu tac gia da nghién cttu vé 16p ham 7-16i cling nhu bat dang thiic
Hermite-Hadamard cho ham r-16i. D€ c6 cdi nhin tdng quan vé bit dang
thiic Hermite-Hadamard cho ham r-16i, trong lun vin toi trinh by cac van
dé sau:

Chitng minh cac bit dang thic kiéu Hermite-Hadamard, kiéu Fejer cho ham
r-16i hodc r-16i suy rong.

Chiing minh cic bit dang thic Hermite-Hadamard cho mot ho ham r-13i,
cho 16p ham (h, r)-16i, cho 16p ham 7-16i hai bién,...

Muc dich cta dé tai

Trinh bay mot cach tdng quan vé cac bat dang thiic kiéu Hermite-Hadamard
cho ham r-19i.

Péi tuong va pham vi nghién ciu

Bit dang thic Hermite-Hadamard cho 16p ham 7-13i va 16p ham 7-16i suy
rong.

Phuong phap nghién ciru

Tim hiéu, tong két cac kién thic vé ham 15i, ham r-15i va bét dang thic
Hermite-Hadamard, bat dang thiic Fejer cho ham r-1i.

Y nghia khoa hoc ctia dé tai

Cac két qua nghién cdu cho thdy ham 15i suy rong rat da dang theo do
bt dang thiic Hermite-Hadamard ciing dugc md rong theo nhiéu cach khac
nhau.

Y nghia thuc tién cta deé tai

Cac két qua nghién ctiu c6 thé dudc 4p dung dé ching minh, mé rong mot

s6 bat dang thiic giai quyét cac bai todn clia toan hoc va cic bai todn thuc té.



Chuong 1

Cic bat dang thite kiéu Hermite-Hadamard

cho ham r -16i

1.1 BAt dang thiic Hermite-Hadamard cho ham r -16i

Muc nay trinh bay dinh nghia ham 16i, dinh nghia ham r-16i, chitng minh bat
dang thiic Hermite-Hadamard cho ham 16i va chiing minh mot sd bat dang
thiic ki€u Hermite-Hadamard cho ham r-16i mot bién theo tai liéu [2], [4],

(71, [11], [12].

Pinh nghia 1.1.1. Ham f : [a,b] ¢ R — R, dudc goi 1a 15i néu bét dang

thiic sau thda man véi moi =,y € [a,b] va A € [0, 1]

fOz+ (1= Ny) <Af(z) + (1 =N f(y).
Tandi f 1a ham 16m néu — f 13 ham 16i.

Dinh nghia 1.1.2. Ham f : [a, b] — R, 1a 7-16i néu v6i moi =,y € [a, b] va

t€]0,1] taco

1
T

(tf (@) + (1 —=t)f"(y))", néur#0,

ftx) fA=(y), néur = 0.

fltz +(1—t)y) <

Nhan xét

Ta thiy ham 1-16i 12 ham 15i theo nghia thong thudng.



Néu f la ham 7-18i (r # 0) thi ham o(t) = f7(t) la ham 1.

Ham 0-16i dudc goi 1a ham log-10i, tic 1a log f(x) 1a ham 16i thong thudng
néu f(x) > 0 véi moi x € [a, b].

Pinh li 1.1.1. (Bit dang thiic Hermite-Hadamard), [2, pp. 55-56] Néu f :
R — R la ham 1oi thi

Chitng minh Do tinh 1i cta f trén [a, b] v6i moi t € [0, 1] ta c6

flta+ (1 =1)b) <tf(a)+ (1 —1)f(b).

Tich phan theo ¢ trén [0, 1] ta dugc
1 1 1
/ f(ta+ (1 —tb)dt < f(a)/ tdt + f(b)/ (1 — t)dt.
0 0 0
1 oe 1 2
Tt [ tdt = [} (1 —t)dt = 5 Vaddibién x = ta + (1 — t)bta co

/Olf(ta-l—(l—t b—a/f

Nhu viy ta da chiing minh dudc phan thi hai cta (T.1):

/f )+f()

Do tinh 16i ctia f ta ciing c6:

b—a

ta+(1—-t)b+(1—t)a+tb
> ]

:f(a+b

)-

Tich phan bit dang thiic nay theo ¢ trén [0, 1] ta dudc

f(a+b

g{/ftaJrl—t dt+/f (1 —t)a + th)dt



