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Danh sach ki hiéu viét tat

N Tap hop céc s6 tu nhien

R Tap hop céc s6 thuc

N* Tap hop céc s6 tu nhién boé di phan tit 0

7% Tap cac s6 nguyeén kiéu a duge xac dinh béi
(0%, £10, 420 . +n, .}

Q- Tap hop cac s6 hitu ti kieu o dude xéc dinh béi
e e

Je Tap hop cac s6 vo ti kiu a dude xac dinh béi
(ot

R Tap hop cac s6 thuce kiéu o duge xac dinh béi
R* = Q> U Jv

Yoy flw)  flo) + fa) + -+ flan)



Mé& dau

Chuyeén dé bat ding thic la mot chuyen dé rong trong toan hoc, ¢é rat nhieu bai
toan hay va thu vi, ¢6 ¥ nghia quan trong trong Toan hoc ting dung. Ngay nay viéc tim
10i giai gan ding ciia cac bai toan trong cac linh vie, dac biet kinh té, dia chat, khi
tugng,... trd thanh phd bién nhd c¢6 sy hd trg manh mé ciia may tinh. Viéc gidi cac bai
toan do doi hoi ta wée luong danh gia dé thu duge 15i gidi gan ding can thiét. Trong
truong pho thong cac bai toan bat dang thitc (hay bai toan so sanh) luon duge khai
thac dé dua vao ren luyéen tu duy sang tao ciia hoc sinh. Dic biét trong céc ki thi hoc
sinh giéi cac cap thi chii dé bat déng thic thuong dugce khai thac dé danh gia tu duy
cua hoc sinh.

Bat dang thiic Simpson la bat dang thitc danh gid sai s6 cho u6c luong ciia trung

binh tich phan
1 b
= | 1w

day la bat dang thitc c6 ¥ nghia. Két qua nay da duge md rong cho nhiéu 16p ham xac

dinh trén [a,b] C R. Hién nay, bat dang thiic nay khong nhiing duge nhiéu nha toan
hoc quan tam nghién citu, khong chi trén tap cac sd thiic ma con duge mé rong nghién
cttu trén tap phan tha (fractal sets).

Duéi sy huéng dan ctia PGS. TS. Nong Qubc Chinh, toi Iita chon dé tai “Vé mot
vai bat dang thitc méi kiéu Simpson déi véi ham 16i tong quat”.

No6i dung ciia luan van duge viét trong hai chuong.

Chuwong 1. Mot sb kién thic chuan bi.

Noi dung chuong nay trinh bay vé ham 16i, mot s6 tinh chat va bat dang thiic lien
quan t6i ham 161, cac két qua nay sé dugce phat biéu va ching minh déi véi ham 161 suy
rong duge trinh bay trong chuong sau. Trong muc 1.2 ctia chuong nay, ching to6i trinh
bay vé bat dang thic Simpson. Noi dung chuong nay duge tham khao tit cac tai lieu
[1]-[41.

Chuong 2. Bat dang thiic kiéu Simpson déi véi ham 16i tong quat.
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No6i dung clia chuong nay la trinh bay vé ham 16i tdng quat xac dinh trén tap phan
thit. Dua ra mot s6 bat dang thitc kiéu Jensen, Hermite - Hadamad déi véi ham 15i
tong quat. Bat dang thic Holder trén tap phan thi. Phan cubi chuong trinh bay vé
mot ding thitic méi kiéu Simpson dbi v6i ham 16i tong quat. Két qua nay duge nhom
tac gia M. Z. Sarikaya, H. Budak, and S. Erden duwa ra nam 2019 khi nghién cttu mot
s6 két qua trén tap phan thid. Noi dung chuong nay duge tham khao tir cac tai ligu [5]
va [6].

Dé hoan thanh dugc luan vin mot cach hoan chinh, ngoai sy nd luc hoc héi ciia
ban than, em luén nhan duge sy hudéng dan va gitp dé nhiét tinh ctia PGS. TS. Nong
Qudc Chinh. Em xin chan thanh bay té long biét on sau siac dén thay va xin gui 10i tri
an nhat ctia em doi v6i nhitng diéu thay da danh cho em.

Em xin chan thanh cdm on cac thay c6 Khoa Toan — Tin, quy thay co giang day
16p Cao hoc Toan K12 (2018 - 2020), Ban Gidm hiéu, Phong Dao tao, Trusng Dai hoc
Khoa hoc - Dai hoc Thai Nguyén da tan tinh truyén dat nhiing kién thitc quy bau ciing
nhu tao diéu kién tot nhat trong sudt qué trinh em tham gia hoc tap tai truong.

T6i xin cam on Ban Giam hiéu Truong THCS Tan Dan, Khoai Chau, Hung Yén da
tao diéu kién cho toi trong suét qua trinh hoc tap.

Toi xin gt 101 cAm on chan thanh nhat téi gia dinh, ban be va dong nghiép, nhiing
nguoi da dong vien, hd trg va tao diéu kién cho toi trong sudt qua trinh hoc tap va

thue hién luan van.

Thai Nguyén, ngay 18 thang 01 nam 20201

Tac gia

Lé Tién Quynh



Chuong 1
Mot s6 kién thitc chuan bi

Trong chuong nay sé trinh bay vé ham 16i, mot s6 tinh chat va bat dang thic lien
quan téi ham 16i, cac két qua nay sé duge phat biéu va ching minh déi v6i ham 161 suy
rong dudgc trinh bay trong chuong sau. Trong muc 1.2 ctia chuong nay, chung t6i trinh

bay vé bat dang thitc Simpson.

1.1 Ham 16i vA mot két qua lién quan

Cho hai diém a,b € R, tap tat cac cac diem z = (1 — t)a +tb véi 0 < t < 1 duge
goi 1a dogn thdang (dong) giita a v b va ky hicu bing [a,b]. Tap I C R dugc goi la [0
néu n6 chita moi duong thang ndi hai diém ctia né; néi cach khac, néu (1 —t)a+tb € I

mién la a,be I,0 <t < 1.

Dinh nghia 1.1.1. Cho ham f : I — [—00,+00] trén tap 16i I C R. Ham f duge goi

1a 107 néu véi moi xy, w5 € I vat € [0,1] ta c6
fltay + (1= t)xs) < tf (1) + (1 —8) f(22)
néu vé phai xac dinh.
Ham f duge goi 1a lom trén I néu — f 1a ham 16i.

Ménh dé 1.1.2. Gidsit f : [ — [—00, +00] 13 ham 16i. Khi d6, v6i bat ky tap hitu han
T1,...,7r € I va bat ky cac s6 khong am ¢1,..., ¢, théa man ¢, +ty +--- + 1, = 1, ta

-

CO
k

f(z tiw;) < Z tif(x;).

1=1
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Ménh dé 1.1.3. Ham f : R — R 1 ham 16i néu va chi néu théa méan

p(25Y) < Kt Ly

véi moi z,y € R.

(xem hinh vé dudi day).

fy) [ (y=f()

L Feg
f(z) —
x = Y

Ham 10i lan dau tién dugc gi6i thieu béi J.L.W.V.Jensen nam 1905, mic du ham s6
thoa man dieu kien (1.1)) d& duge nghien citu béi Hadamard (1893) va Holder (1889).

Vi du duéi day sé chi ra mot s6 ham 16i co ban
Vi du 1.1.4. Cac ham s6 xac duge dudi day 1a ham s6 16i.
(a) f(x) =az+btrén R v6i moi a,b € R
(b) f(z) = 2% tren R
(¢) f(z) =e* trén R v6i moi o > 1 hodc a < 0
(d) f(z) =|z| tren R
(e) f(x) =xlogz trén Ry
(f) f(z) =tanz tren [0, Z]

Khang dinh. Téng hitu han cac ham 16i 13 mot ham 16i. Tuy nhién, tich cdc ham

16i chuta chic 16i. Chang han nhu cac ham

xT

flx)=a* va g(x) =e



1a ham 16i tréen R nhung tich ctia ching

h(z) = x2e”

khong phai 13 ham 10i trén R.
Meénh dé 1.1.5. Gia st f c6 dao ham tren 1. Khi d6 f 1a ham 16i trén I khi va chi
khi f’ 14 ham tang trén I (Ttc la néu f c6 dao ham cap 2 thi f” > 0 tren I).

Heé qua 1.1.6. Cho f : [a,b] € R — R 1a mot ham 16i trén doan [a, b]. Gia st x; € [a, b],
pi=>0,1€{1,2,....,n}va P, := > p; > 0. Khi ay
i=1

1 & 1 <
f (Fn ;p#&) < Fﬂ;pzf(fz) (1.2)

Chatng minh. Ta chitng minh bang quy nap.
V6i n = 2, ta phai chitng minh

P1T1 + Pala puf(w1) + paf(z2)
f < :
p1+ D2 P11+ P2

(1.3)

trong do6 xy, x5 € I,p1,p2 = 0 v6i p; + py > 0.
Bay gio, ta chu y rang (1.3) chinh 1a duge rat ra tit dinh nghia ctia ham 16i véi
P1
DP1+ P2
Gia st rang (1.2) dang vé6i n, ta chiing minh né ding véi n + 1, tiic 14 ta mudn

t =

, T =T VA y = ra. Vay (1.3)) dugc chiing minh.

chiing minh

( sz$z> X sz sz (1.4)

n+1 n+1
véiz; € I,p;>20(G=1,...,n+1) véi P11 > 0.

Néu p; = --- = p, = 0, thi hién nhien (1.4)) ding.
Gia st rang P, > 0, khi d6

R P, I
do f 1& ham 161 v6i t = ST == > Dil VALY = Ty
Pn+1 pn

Stt dung gia thiét quy nap, ta duge

n PTL
( Zp,:m) Dot f(@ni1) < P % szf(%)

n+1

n+l



Pn+1 F
Pn+1
n+1

s Sonfe) 09

+ (In—I—l)

Tfrvasuyra. O

Két qua tiép theo la Bat déng thitc Hermite-Hadamard chi ra can trén va can dudi
clia trung binh tich phan. Két qua nay sé dugce trinh bay & chuong sau déi vé6i 16p ham

16i suy rong trén tap phan thi.
Ménh dé 1.1.7 (Bat dang thitc Hermite-Hadamard). Gid st f 13 ham 16i trén [a, b].
Khi d6, néu f kha tich trén [a,b] thi ta c6

a+b
2

) < bia/ Fla)de < 1O IO (1.7)

I .

Két qua tiép theo la bat dang thic Holder quen thudc trong 16p cac bat ding thic
so cap. Két qua nay ciing dude trinh bay ¢ chuong sau doi véi cac bo sd xac dinh trong

tap phan thi.

Dinh 1y 1.1.8 (Bat dang thiic Holder). Cho hai bo s6 ay,as, . ..,a, va by, by, ..., b, la
hai bo n s6 thue duong va p > 1, théa man ¢! +p~! = 1. Khi d6 ta c6 bat dang thiic

sau
1 1
S b < (Z ) (Z bg> . (L3)
i=1 i=1 i=1
Dau bang xay ra khi va chi khi af = kb? v6i moi i € {1,2,,...,n}.

Két qua tiép theo la bat dang thiic Holder & dang giai tich, ching toi chi trinh bay
két qua ma khong chiing minh.

Dinh 1y 1.1.9 (Bat dang thic Hélder dang gidi tich). Gid st p,q > 1 thoéa méan

1 1 .
-+ — =1, f vd g 14 hai ham s6 lién tuc trén doan [a, b], khi d6
q

/ab |f(2)g(z)] dz < (/b |f(x)|pdx); (/b |g(:1:)]qd:c);. (1.9)

Dau “=" xay ra khi va chi khi ton tai hai s6 thuyc A va B khong dong thoi bang khong
sao cho

Alf(@)f = Blg(@)|" ,Vx € [a,b].



