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PREFACE

English plays a very integral part in our lives. I, a master student, consider
it especially important because English provides an access to world scholarship
and world trade.

To improve my English and understand more Applications of inequalities
I translate my theme called " Some applications of inequalities" from
English to Vietnamese, basing on "Inequalities :with applications to en-
gineering" by Michael J. Cloud and Byron C. Drachman .(enclosed).

There are two chapters in this essay :

Chapter I: Some standard inequalities.
Chapter II: Some applications.

Details in chapters:

Chapter I introduces some well-known inequalities in general aspects but
often used, including some applied exercises.

Chapter II introduces two basic applications "Estimation of integrals" and
"Inequalities related to eigenvalues".They are new but not common ones.

With whole-hearted guidance of my guiding teacher I have tried my best to
finish my essay.However, due to my limited knowledge and lock of time, the
essay is likely to contain mistakes.

I appreciate all comments and remarks from teacher and classmates, which
help my essay become better.

I would like to thank Dr.Ton Nu My Nhat , who provides whole-heareted as-
sistane, and all my friends for encouragement during the early stages of studying

this essay.



Chuong 1

MOT SO BAT DANG THUC CHUAN

1.1 Gidi thieu

Trong chuong nay toi gidi thieu cac bat ding thiic noi tiéng va mot s6 cach

chiing minh dac biét cac bat ding thic d6.Bat dau la bat ding thiic Bernoulli.

1.2 BAat dang thic Bernoulli

Dinh 1y 1.2.1. (Bat dang thiic Bernoulli)Néu n € N va z > 1 thi

1+2)">1+nz (1.1)
dang thic ding khi n=1 hodc x=0.
Chatng minh. Ching ta chiing minh bang phuong phap quy nap. Goi P(n) la
ménh dé: = > —1 = (1+2)" > (1 + nz), dang thic ding khi n = 1 hogc
x = 0.
Ta c6 P(1) ding.
Gia st P(n),n + 1 # 1 dang .Ta chiitng minh P(n + 1) ding.

That vay, ta co :
I+2)">14+nz= (1+2)"" >0 +n2)(l+2)

= (1+2)"'=14+m+Dr+nz> =1+ (n+ 1)z (1.2)

Dang thtic (1.2) x4y ra néu va chi néu na? =0 < z = 0. O



1.3 Bt dang thic Young

Xét hai ham lién tuc f va ¢ ca hai tang nghiém ngit va ngugc nhau.Gia s
day du 1a hai ham bién thién c6 do thi di qua goc toa do nhu hinh (h.1) . Dya
vao hinh vé ta c¢6 dién tich A; + Ay vugt qué dién tich cta hinh ch nhat co

chiéu rong w va chiéu cao h

B ¥=)
x=G(y)

Hinh 1.1: hl

Diéu nay dan dén két qua tryc tiép sau day.

Dinh 1y 1.3.1. (B4t dang thiic Young) Goi f, g € C la hai ham tang nghiém

ngat va nguge nhau, vdi argument khong am, sao cho f(0) = g(0) = 0. thi
w h
wh < / f(z)dx +/ g(x)dx (1.3)
0 0

dang thitc zdy ra néu va chi néu h = f(w)

Mot su phan tich cach chiing minh la yéu cau trong phan bai tap.

1.4 BAt dang thidc cta gii tri trung binh
Dinh 1y 1.4.1. (Bat dang thitc Weighted AM-GM) Goi a1, as, ..., a, ld
nhitng s6 duong va goi 61, 0a, ..., 0, la s0 duong sao cho 6, + 6+ ...+, = 1 thi

d1aq + dsa9 + ... + 0pa, = afl...af[b (1.4)

dang thiic zdy ra néu va chi néu tat cd a; la bang nhau.
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Chiing minh. Ta ap dung mot két qua da co tu trude 1a :x — 1 — Inx > 0 v6i

moi x > 0, dang thiic xay ra néu va chi néu = = 1.

Goi
A= Z 5kak.
k=1
V6i mdi 4, % —1—In% > 0. Nhan méi s6 hang bdi 6; va lay tong theo i ta c6
i (5"” _ 5¢> _ iéi In (a—) > 0. (1.5)
i1 @ i=1 A)
Tu
" [ ;a
Z 1 5@) —0
=1 ( A
ta co
sln(—) <
; n (A) 0
Suy ra
& a
ln(— )| < 0)=1
exp[; n(A < exp (0)
Do do6
0 On
ajt...a®
<1
1=
hay
alt...ad < Syay + ... + Opan,. (1.6)

Dang thiic trong (1.6) x4y ra khi va chi khi dang thic trong (1.5) xay ra, ta c6

0ia;

A

a;

A

—5i—5i1n< > ZO,V’I:::[,Q,..,TL

nén dang thiic trong (1.5) xay ra néu va chi néu

51%’

A

— 5, —&1n (%) —0Yi=1,2 ..n

o X N Qi
diéu nay tuong duong véi 4 =

Vay dang thic trong (1.6) xay ra khi a; = ay = ... = a,,. ]

Chon &; = 1Vi=1,2,..,n ta c6 két qué tiép theo sau sau.



Hé qua 1.4.2. (Bat dang thiic Trung binh cong va Trung binh nhan)

Néu ay,as, ..., a, la nhing so duong thi

ay+ ... +ap
n

3=

> (ay...ap) (1.7)

dang thic ray ra néu tat cd cdac a; la bang nhau.

Vi du 1.4.3. ap dung (1.7) cac s6 nghich dao a% ta dugc

n

3=

< (ai...a,
a1_1~|—...+a1_1_(1 )

Vi du 1.4.4. Mot ky thuat don gian trong viéc ap dung (1.7) 1a xét tinh tang
gidm ctia day a, = (1+ 2)"

Ta co

n) - \n+1 N n+1 '

Do dé6 a, < a,y1 va a, la day don diéu tang.

n+1

n(l++)+1
n—+1

1.5 BAat dang thic Hoder

Dinh ly 1.5.1. (Bat dang thic Hoder ) Gid st vdi moi j,1 < j < n,
Aj1y ey Qg L0 nhing so khdc 0. Gid si 6y, ...,8, la nhing so duong sao cho

01+ ... +0, =1 . Vdimoij ta ky hieuw S; = Y |a;;| khi dé
j=1

S fani]™ o fan| ™ <SPS (1.8)

i=1

Chiing minh.

m
Yy laail’t e Jans ™ > |a1|
SoL..son : 51
o




e o e _ 1 _ 1 N o p o q . .
Véin = 2 véi 6, = 5,52 =, Vaay = la;|” , ag; = |b;|"Vi = 1,...,m, khi

do6(1.8) tré thanh

1 1
i=1 i=1 i=1

Day la truong hop thong thuong ctia bat ding thic Hoder Mot cac khac dé
ching minh dinh 1 nay 14 st dung bat dang thic Young . Bing cach dit
f(x) = 2P~ g(x) = 277! v6i cac liy thita bt nhau thoa diéu kien

1 1

-+-=1, 1<p<

2
Tu (1, 3) cho ta

wP  hi

wh < —+ —.
p q

Véi hai tap gom m s6 aq, ..., Gy, Vb1, ..., by, gOi
m % m % NS Z

a = (Z |aj\p) ., B= (Z ]aj\q) Gia st rang «, 8 1a nhitng s6 khac 0
=1 =1

ta co

jal [bi] - Llail” | 16"
a f T par g p
v6i mbi s6 nguyen duong ¢ lay tong theo i ta duge

1 & 1 & 1 & 1 1
— a; bz S— Clip—f—— bip:—+—:1.
(w;\ | [bi] pap;! | qﬁq;! | il

Suy ra diéu phai chiing minh.

Cho m — oo ta dudce

> aibi| < <Z|az’|p> <Z|bz'|q)
=1 =1 =1

v6i dieu kién 1a hai chudi ¢ vé phai hoi tu.
Mot két qua tuong ting cho tich phan véi dieu kién tich phan ton tai 1a

1
b q

b % b
/ f(w)-g(w)de(/ f(x)pdx) (/ |g<x>qdas) @

a



Van dé tiép theo la ta nghién cttu déng thiic x4y ra trong bat ding thiic

m
Holder, chi ¥ rang neu «; > 0 véi tat ca ¢ thi Y a; = 0 néu va chi néu moi

=1
a; = 0.
7z 2z m m P 7z
Neéu «; > (§; v6i tat ca @ thi > oy = > 3; néu va chi néu «; = ; v6i moi i.
i=1 i=1

Vi vy dang thiic trong (1.9) xay ra néu va chi néu v6i méi i
(@)51 (M)‘Lé@+ 45l (119
S, S, 1 S, n S, .
Tit bat dang thitc Weighted AM-GM ta c6 (1.12) ding néu va chi néu

2T . (U]

5 T S

Do d6 dang thiic trong (1.8) xay ra néu va chi néu (1.13) ding v6i moi i

(1.13)

Trong trudng hgp n = 2 dang thiic(1.10) x4y ra néu va chi néu

; |a;|” ; 12

Bay gid ta xét dén viéc gidm cac dieu kién moéi aj; 1a khac 0. Néu ajy = ... =
ajm = 0 thi dé ki¢m tra duge (1.8) la ding. Gia st tap aj1, ..., @jm = 0 chita it
nhat mot s6 hang khéc 0, véi mdi chi s6 ¢ trong (1.9) van dang do 1a
()"l ol g Jd

S Sw ) TS " S,

Tuong tu (1.9) ta ciing kiem tra duge (1.10) van ding . Bay gio ching ta tong

quéat viéc nghién citu ting dung (1.10) nhu sau :

Dinh Iy 1.5.2. ( Bat dang thic Holder). Chop > 1,¢ > 1L vap '+¢ ' =1,
Cho ay...a,, va by...by, la hai day so thuc , khi dé

1

3 laibi < (i |az-|p>p (i bﬁ);.

i=1 i=1 i=1
Dang thic xay ra neu va chi néu mot trong hai day a; hodc b; bao gom toan bo

phan ti 0 hodc la

ai” bl
m - T m
> |a'i|p > |bi|p
=1 =1

vdi tat ca 1



1.6 Béat dang thic Minkowski

Dinh 1y 1.6.1. (Bat dang thitc Minkowski) Gid st ring a;...a, va by...b,

la nhitng s6 thuc vap > 1. Khi dé

(i |a; +bi|p>p < (i ’ai‘p)p + (iwi!]")p (1.15)

Chaing minh. Néu p = 1 diéu nay dugc suy ra tit bat dang thic trong tam giac.
Bay gio gia st p > 1, va chon ¢ > 1 sao cho p~' + ¢~ = 1, ap dung bat ding
thitc Holder cho cac s6 o; = |a;| va 3; = |a; + bi\g va o = |b| va 8 = |a; + biﬁ

ta dugc

> ladl|a; + i < (Z |ai|p) + (Zmi +bz‘|p) : (1.16)
=1 =1 =1

3

1 1
Z|bz| |ai+bi|§ < <Z|bi|p> + <Z|ai+bi|p> . (1.17)

i=1 i=1 i=1
fop:1+§,va v6i moi 7 ta co
|a; + bi” = |a; + bl |a; + bi|§

» » (1.18)
< ail [a; + b;| 7 + |bs] |a; + b

S

Lay tong trén ting sd hang trong (1.18) va s
1 1

m m v/ m a v/ m a

o+ 0P < (S hail ) (£ tors o)+ (L1007)” (£ 1w+ 0P

i=1 i=1 i=1 ' i=1

dung (1.17), (1.18) ta dugc
1 1

Q\H£M§

S
SIG

] (gjl la; + bi|p)

ta suy ra dugc diéu phai chiing minh.

V6i gia thiét - |a; + b;|" # 0
i=1

Diéu kien dé ding thic x4y ra xem nhu bai tap. ]

Bét ding thiic Minkowski c¢6 thé md rong cho chudi vo han va cho tich phan.

V6i chudi hoi tu ta co

=

(Stenr) = () + (Sor)
=1 =1 =1



Véi diéu kién cac tich phan sau ton tai ta ciing c6

(J o) = (fuor) + (fueor)

1.7 Bt dang thic Cauchy-Schwaz

Dinh Iy 1.7.1. (Bat dang thiic Cauchy-Schwaz) Gid st a;...a,, va by...by,
la nhiing so thuc khong am .Khi dé

(£0) < () (5 o

dang thiic zdy ra néu va chi néu tat ca a; la bang 0 hodc tat cd a; la bing 0

aj = “Zb;b‘ﬂv

Chitng minh. Trong bat ding thic Holder chon p = ¢ = 2, Chiing ta st dung

hodc

chi ¥ phan trudc clia bat dng thitc bac hai nhu sau.
Néu a; = 0,Vi thi (1.19) 1a hién nhién ding.

Néu c6 it nhat a; # 0 ndo d6 khac 0, thi véi moi x € R ta luon co6
i—1
hoac
g(r) = az® + 2Bz +v >0
v61 mol
a=)> a B=>"apb; y= b
: i=1 i—1

Do dé , biéu thitc A = 5% — ay < 0 thay «, 3,7 tit trén vao biéu thic A ta
duge (1.19) .Vay dinh 1y dugce chiing minh. O
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1.8 BAat dang thic Chebyshev

Dinh Iy 1.8.1. (Bat dang thiic Chebyshev)Goi a; va b; la hai b sdp thi

tu tuong tu sao cho

a < ..<a a > ...>a
" hodac " Khi do
by <..<b, by > ...>b,
1 & 1 & 1 &
wEone (1 5a) (15
=1 =1 1=1
dang thic xdy ra néu va chi néu a; = ...ay, hodc by = ... = byy,.

Chiing manh. Theo gid thiét ta thay cd hai truong hgp 1a tuong duong nhau,
v6i mdi cach chon i, j ta déu c6 (a; — a;)(b; — b;) > 0 lay tong theo i va j ta

dugce

ii —CL] bJ)ZO

i=1 j=1
khai trién ta dugc
ZaleZ(l)—ZCLZZb] ZaJZbZ—FZCLJbJZ(l)ZO
i=1 j=1 i=1  j=1 j=1 =1 j=1 i=1

rat gon ta dugc

2miaibi—2iaiibj 2 0

i=1 i=1  j=1

suy ra diéu phai chting minh. O

1.9 BAat dang thic Jensen

Mottj ham (f(z) dudc goi 1a 16i trén khoang (a;b) néu va chi néu bat dang
thic

flpz1+ (1 =p)2) < pflz) + (1 —p) fla2) (1.20)

ding v6i moi 1,29 € (a;b) va véi p € (0;1) Trong trudng hop bat ding thitc

x&y ra that sy voi x1 # x9 ta no6i f 1a ham 16i that sy trong khoang (a; b) Chiing

11



ta chd ¥ ring mdi x, € (r1;12) c6 thé bicu thi nhu v, = 21+ (1 —p) (12 —71) =

pr1+(1—p)zy véip € (0;1).Dudng thang ndi hai diém (x1; f(z1)) va (22; f(22))

N

1a
f(x2) — f(x1)

To — X1

fulo) = S+ |

do vay fs(z,) =pf(x1) + (1 —p)f(z2)

Vé mat hinh hoc thi diéu kién ctia ham s6 16i 14 do thi ctia né di lén nam

KEEED

phia trén duong thang ndi hai diém tity ¥ ctia né .
Ngoai ra ta ciing ¢6 diéu kien dé ham f 16i trén khoang (a;b) 1la f"(z) >
0,Vz € (a;b).

Dinh 1y 1.9.1. (Bat dang thic Jensen) Cho f(z) la ham loi trén (a;b)
VA T1, Ta, ..., Ty 10 m diém trong khodng (a;b), Ngodai ra cho cy, ..., ld nhiing

hang s6 khong am sao cho ¢i + ... + ¢y, = 1, khi dé6

f (i cx> < icif(xi) (1.21)

Néu f la ham that su 107 va moi ¢; > 0 thy dang thitc zdy ra néu va chie néu

T = ...y

Chitng manh. truée hét ching ta xét truong hop ¢, < 1 va chitng minh bang
quy nap.

V6i m = 2 (1.21) dang vi theo tinh chét 16i ctia ham f va néu z; = 25 thi
ding thiic xay ra va néu f la ham that sy 16i tat ca cac ¢; > 0 va déng thiic
trong (1.21) xdy ra diéult can phéi c¢6 1a z; = x,

Bay gio gia stt dinh 1y ding cho m = k va gia stt ¢; + ... + ¢x41 = 1, do f la

ham 10i nén ta c¢o

k+1 k
FAD i | =l (A=) D i + Cop1Tpi1
i=1 i1 1 — ¢

k

<(1—cp1) f (Z Ll’z> + a1 f (Th1)

1 1 —cpia

12



Tt cac s6 1 <i <k c¢6 tong bing 1ta ciing c6 dudc :

Ci
l—cgq1

k
f; 1_0—%11; < 1_;% > cif() (1.22)
do d6 véi m =k + 1, (1.21) ding
Néu ; = .. = x34; thi dé kiém tra duge dang thic trong (1.21) xay ra.
Bay gio gia sit dang thic trong (1.21) ding , f 1a ham that sy 16i va tat ca
c¢; > 0 thi dang thic trong (1.22) ding . Do d6, v6i gia sit dinh 1y ding cho &

s6 x1 = ...z} thay vao (1.21) ta dugc két qua

/ ((Z Ci) 1+ Ck+1$k+1> = (Z Ci) f(x1) + chyr f(Tri1)

i=1
Vay ta da chiing minh duge dinh 1y trong truong hop ¢, < 1. Véi ¢, = 1

suy 1a ¢; = ...¢;, = 0 khi d6 (1.21) trd thanh f(x,,) < f(z,,) , hién nhién
ding ]
Vi du 1.9.2. Ham f(x) = 2", n € N la ham 16i tong khoang (0, 0o), do d6 vdi

moi x,y > 0 ta co

(£40) 2y
2 - 2

1.10 Bai tap

Bai 1.10.1 Xay dung cach ching minh bat ding thic Young
Bai 1.10.2 Gia st a, b, c,d > 0 cting minh cac két qua sau ;
(a) a*+b* > 2ab
(b) a*+ bt > 2a%b?
(¢) a*> + b+ > ab+bc+ ca
(d) a*+b* + ¢* + d* > 4abed
(d) (a+0)(b+c)(c+a) > 8abe
Bai 1.10.3 St dung bat dang thitc AM-GM chiing t6 ring

ol < (n—i—l)
' 2

13




Ngoai ra néu n 1a s6 tu nhién 16n hon 1 thi (2n—1)!I < n" va (n+1)" > 2n!!
trong d6 (2n — !l = (2n — 1)(2n — 3)...5.3.1,va (2n)!l = (2n)(2n — 2)...4.2

Bai 1.10.4 Mot ap dung don gidn clia bat ding thitc AM-GM dé la :
Chiing té rang trong céc hinh chit nhat c6 ciing dién tich hinh vuong 1a hinh

c6 chu vi nhé nhat .

14



Chuong Chapter 2

MOT SO UNG DUNG

2.1 Giéi thigu

Trong phan nay toi xin giéi thieu mot vai ting dung nhé tuong doéi hay,
dugce trich trong 10 tng dung cta sach " Inequalities: With Applications to
Engineering ", d6 la phan udc luong tich phan va cac bat dang thiec lien quan

dén gia tri rieng ctia ma tran.Cu thé duge trinh bay nhu sau:

2.2 Uée lugng tich phan

|
Vi du 2.2.1. Xét tich phan [ = [ V1 + x%dx
0
Ta c6 ham dudi dau tich phan nhan gia tri 16n nhat va nhoé nhat trén doan
[0;1] 1a 1 va /2, do d6 1 < I < /2, tuy nhién,ap dung bat ding thitc Cauchy-

Schwaz ta dugc

1 1
7
0 0

Vay 1 <1< ¢ Suyral~1.075

Vi du 2.2.2. Cho hai ham (f(¢),¢(t) xac dinh trén (—oo;00) tich chap cia
f(t),g(t) viet f(t)*g(t) duge xac dinh nhu sau f () * g(t) = 70 f(z)g(t — x)dx
vdi dieukien tich phan 1a ton tai, ham f * g 1a bi chin néu cé_ﬁ;i ham f(t), g(t)
1a binh phuong kha tich trong —oo; 400 4p dung bat dang thitc Cauchy-Schwaz
ta co:

() = g(0) = (f: gl - x)dx)
< [ U@ do 1ot~ o) da

15



Hien nhién |f(¢) * g(t)] < 400, V¢ va f * g 1a bi chan

Vi du 2.2.3. Biéu thic dusi dau tich phan cla tich phan
5
I = /ex(x—k 1)dx
2

Ia tich ctia nhitng ham s6 tang trong doan [2;5], do d6 theo Bat dang thiic
Chebyshev ta co

5 5
9
I> /exda:/(:lz—i— 1dz = =(e” — €*) ~ 635
2 2

5

W | —

Ngoai ra theo bat dang thic Cauchy-Schwaz ta cling c6 :

5 5
I< /eQﬂfdx/ (x + 1)2dx ~ 832
2 2
Vay gia tri ctia tich phan I 13 gan bang 727

2.3 Ap dung cho ma tran

Ly thuyét tran va dai s6 tuyén tinh chita mot vai van dé lien quan dén bat
déng thrc .

Cho mot ma tran phiic vuong cap n

aip -+ Qip

ap1  *++ Qpp

Mot lien hé quan trong dé la ma tran lien hop A" ctia ma tran A

16



Trong cac s6 hang clia tich trong , néu z,y € C" thi (z, Ay) = (Alz,y).

Ma tran Adugdc goi la tu lien hop néu A = AT,

Tiép theo ching ta sé dé cap dén ra mot sd tinh chat bat déng thic lien
quan dén gia tri rieng ctia ma tran A. Goi tat ca cac gia tri rieng \q, ..., A, clia
ma tran A la nhiing dai lugng v6 huéng thoa man Ax = \;x v6i mot vai vécto
cOt ctia x la khac khong.

Cha § truée hét 1a néu X 13 mot gia tri rieng ciia ma tran A thi A 13 mot s6

thuc , That vay gia sit A la gia tri riéng tng véi cac véc to rieng x thi |
(,2) X = (2, \2) = (1, Az) = (Az,7) = \(z, 2)

Vi (z,7) # 0 nén A = \. Vay A phai 1 s6 thuyc. Trong truong hop A 1a ma tran
thuce thi lien hop nghia 13 déi xing tic 1a a;j = ajiVvi, j

Bay gio gia st A1, Ao 1a hai gia tri rieng khac nhau cia ma tran A véi hai
véc to riéng tuong Uing x1, ro khi dé xq, x5 1a truc giao nhau.

Mot vai dinh 1y sau day rat c6 ich.
Dinh ly 2.3.1. Goi A la ma tran thuc vuong doi ming , Gid si cdc gid tri
riéng thuc {\;} théa man N\ < Ay < ... < \,. Dang toan phuong dugc xdc dinh
bdi Q(x) = (x, Ax) Khi dé vdi moi x € R",
2 2
At lzl]” < Q(z) < A flzf”

Chiing minh. Goi {x1,..,z,} la nhin véc to riéng tuong tng, gia sit moi x; thoa
man ||z;| = 1 dé dang c¢6 dugc hé {z1,..,7,} 1a he tryc giao ,hién nhién noé
la dap lap tuyén tinh , vi vay n6 la co s . Do do6 ton tai he s6 {c¢;} sao cho

n
T =) Gy

=1

Khi do
n n n n n
Qz) = <Z ciri, A Z cjacj> = <Z CiTi, Z cj/\ja:j> = Z c?)\
i=1 j=1 i=1 j=1 i=1
Vi vay
n
Q(z) <A Y e =Mz
i=1
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Tuong tu ta ciing ¢6 :\ ||z]|”* < Q() O

Dinh 1y 2.3.2. (Sylvester’s Criterion) Goi A la ma tran thuc doi zing vudng
cap n, dang toan phuong duge dinh nghia bdi Q(z) = 2T Ax = (x, Az)Vx € R"

la wdc dinh duong néu va chi néu cic dinh thic

air ... Qip
a1; a2

|CL11| y yeeeey
21 A22

ap1 ... Qpp

tat cd deu duong .

Chiing minh. Theo tinh chat dai s6 tuyén tinh, mot ma tran duge goi 1a xac

dinh duong néu 7 Az > 0,Vx # 0. Xét trusng hop n = 2, Gia st Q(x) xac dinh

1
duong , 612 Q(x) > 0 néu x # 0, chon z = , khido Q(x) = a;1 > 0. Bay
0

€
gio chon x = B&i vi z # 0, ta c6 Q(z) = aym1? + 2a19m1 + ax > 0,V
1

Diéu nay 13 luon dang vi ta c6

ailr aig

A = >0

a1 Q22
Cac truong hgp con lai chitng minh tuong tu.

]

Dinh 1y 2.3.3. (Dao ham cip 2 ctia ham chuan n bién ) Goi U la tdp
md trongR™, goi f(x) € C*(U).,g0i vo € U va gid s f'(xg) = Ova f"(zo) la
zdc dinh duong. Khi dé f(x) dat cuc tiéu dia phuong tai xo tic la c6 mot so

duong 6 sao cho néu 0 < ||x — || < & thy f(z) > f(0)

Viéc chiing minh danh cho ban doc.
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CONCLUSION

With the main contents of the essay, I've demons traded most of the men-
tioned inequalities and made some applications such as " Estimation of in-
tegral and inequalities related to eigenvalues" become clear . Although
a few properties are not proved in this essay, it is generally, a mathematically

interesting knowledge and useful reference for those who are interested in it.
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