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Khai niém bat dang thirc

N Trong cac ménh dé sau, ménh dé nao dang

8)325<4;
b)-5> 4~
4

C) ~2=<37%

" R Chon dau thich hgp (=, <, >) d khi dién vao 6 vuéng ta dude mét ménh dé dang.

a}EﬁDB;

4—2 .
b) 5 [] =
c) 3+242 [:’:Idr-,EJE :
d) a* +1 D 0 v@i a la mét s6 da cho.

| Cdc ménh dé dang "a < b" hodc "a > b" dugc goi la bdt
ddng thirc.

Bit dang thic hé qua va bat ding thirc tuong dudng

Néu ménh dé "a < b = ¢ < d” diing thi ta néi bdt ddng thirc
¢ < d la bdt ddng thirc hé qud ciia bdt ding thicc a < b va
cing viétlaa<b = c <d.

Chang han, ta da biét

a<bvab<c= a< c (tinh chit bic ciu).
a<b,ctuyy=a+c<b+c (tinh chdt cong hai v& bat ding thic véi
mot s6). _



Néu bdt ddng thitc a < b la hé qud ciia bdt dang thitc ¢ < d va
nguoe lai thi ta néi hai bat ddng thitc twong dwong vii nhau
vaviétlaia<b e c<d.

3
ﬁ{.ﬁhﬂng minh rdng a <b ¢ a—b <0,

3. Tinh chat cha bat dang thirc

Nhur viy dé chitmg minh bit ding thic a < b ta chi cin chimg minh @ — b < 0.
Téng quét hon, khi so sanh hai s@, hai biéu thic hodc chimg minh mot bat
ding thiic, ta c6 thé sir dung cdc tinh chat cta bat dang thic duge tém tat
trong bang sau

Tinh chat

Tén goi
Diéu kién Noi dung

Cong hai vé& clia bat dang

a<h&ea+ce<b+ce P :
thiic vai mot sO

c>0 a<b e ac<be Nhan hai vé& cta bat dang
thidc vai mot s6

c<0 a<h& ac > be

Cong hai bat diang thic
a<bvic<d=a+c<b+d PRE e e

cung chiéu
Nhan hai bat ding thic
a>0,c>0 a<bvic<d=ac<bd ‘ ; £
cung chiéu
* 2n+1 2n+l1
e N BSHR 0 £b Nang hai vé ctia bt ding
ne N va b AR gt thic 1én mot luy thira
a>0
a>0 a<be Ja<b Khai can hai vé& ctia mot bt
a{bﬁ%{% dang thuc

N\ Néu vi du 4p dung mét trong cac tinh chét trén.

)



CHU Y

Ta con gip cdc ménh dé dang a < b hodc a > b. Cic ménh dé
dang nay ciing dugc goi 14 bat ding thitc. D€ phan biét, ta goi
chiing 1a cic bdt dang thirc khong ngdt va goi cic bit dang thiic
dang a < b hoac a > b 1a cic bdt ddng thitc ngdt. Céc tinh chat
néu trong bang trén ciing diing cho bét ding thitc khong ngat.

Il - BAT PANG THUC GIUA TRUNG BINH CONG VA
TRUNG BINH NHAN (BAT PANG THUC CO-SI)
1. Bat ding thic Co-si'’

DINH LI

(" Trung binh nhdn cia hai s6 khong m nhé hom hodc bing "\
trung binh céng cua chiing.

Jgﬁs”;b, Va, b > 0. (1)
Bﬁngrh:i’c-JcT:a-'-bxa’ym khi va chi khi a = b. /
Chitng minh
Ta c6 J.:T—“;'b=—%(a+b~2@)=—%(f—¢3}2_50_

Vay @sa;b.
Ding thic xay ra khi va chi khi (va —v/b)? = 0, tic 1a khi va chi khi a = b.

2. Cac hé qua
HE QUA 1

Tong ciia mot s6" dwong voi nghich ddo cua né lom hon hodc
bang 2.

a+-l—22, Ya > 0.
a

(*) Augustin Louis — Cauchy, 1789 — 1857.
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HE QUA 2

Néu x, y cung diuong va ¢é tong khong doi thi tich xy lon
nhdt khi va chi khi x = y.

Chitng minh. Dat § = x + y. Ap dung bét dang thic Co-si ta ¢6

2
x+y § S
Jxy < =—,dodéxy< —.
Xy B 2 0 do xy 4

Ding thic xay ra khi vachikhix=y = %
L ok - [ e S
Vay tich xy dat gi4 tri Ién nhit bang P khivachikhix=y= 5

Y NGHIA HINH HOC

Trong tdt cd cdc hinh chit nhdt ¢é cung chu vi, hinh vuéng co
dién tich lém nhdt (h.26).

A B
lem? E F
D C H G
Hinh 26
HE QUA 3

Néu x, y ciing duong va cé tich khong doi thi tong x + y nho
nhdt khi va chi khi x =y.

Y NGHIA HINH HOC

Trong tdt ca cdc hinh chit nhdt c¢é cung dién tich, hinh vuéng cé
chu vi nho nhdt (h.27).
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lem®
E
D C H G
Hinh 27

5
ﬁ Hay chitng minh hé qua 3.

[11 - BAT PANG THUC CHUA DAU GIA TRI TUYET POI

6
ﬁ Nhac lai dinh nghia gié tri tuyét déi va tinh gia tri tuyét d6i clia cac sé sau
a)0: b) 1.25: 0) -%: d) S

Tir dinh nghia gid tri tuyét déi, ta c6 cdc tinh chdt cho trong bang sau

Diéu kién Noi dung

|x| = 0, lx| > X, [x] = —x

|_r| << —as<y<a
a>"0

¥l >a & x<-ahoacx>a

lal - |b| < la + bl < lal + |b]

Vi du. Cho x € [-2 ; 0]. Chitng minh riing |x + 1] < 1.
Gidi
re[-2;01=>-2<x<0
=>-2+1<x+1<0+1
=-1<x+1=51

= |lx+1l<1.
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Bdi tép

1. Trong cdc khang dinh sau, khing dinh nao ding v6i moi gid tri ciia x ?

a)8x>4x; .. b) 4x > 8x ;
c) 8x% > 4x?; d)8+x>4+x.
2. Cho s6 x> 5, s6 nao trong céc s6 sau diy 1a s6 nho nhat ?
A=£; B=§+1; c:i-l; D=t
- x x 5

3. Cho a, b, ¢ 1a d6 dai ba canh cia m6t tam gidc.
a) Chitng minh (b — 6)2 e a
b) Tir d6 suy ra a® + b% + ¢>< 2 (ab + bc + ca).
4. Chitng minh ring
x° +y3 > .rzy+_ry2, Vx=0,vVy=0.
5. Chitng minh ring

x“—\/x_5+x—\f?+1>n, Vx> 0.

Huong dan. Dat Jx =1, xét hai truong hopO0<x<l;x2>1.

6. Trong mat phiing toa do Oxy, trén céc tia Ox va Oy lan luot 1ay cic diém A
va B thay d6i sao cho dudng thang AB luén tiép xic véi dudng tron tam O
ban kinh 1. Xac dinh toa d6 cta A va B dé doan AB c6 do dai nho nhit.

CHi DAN LICH sU

Cé-si la nha toan hoc Phap. Ong nghién clu nhiéu linh vuc
Toan hoc khac nhau, céng bé hon 800 céng trinh vé Sé hoc,
Li thuyét s8, Pai s6, Gidi tich toan hoc, Phuong trinh vi phan,
Cd hoc li thuyét, Co hoc thién thé, Vat Ii toan.

Cac cong trinh cla Cé-si cho thdy rd nhugc diém cla viéc
dua vao truc giac hinh hoc dé suy ra cac két qua té nhij cla
Giai tich. Ong dinh nghia mét cach chinh xac cac khai niém

A. CO-SI _ gi6i han va lién tuc clia ham sé. Ong xay dung mét cach chat
(Augustin Lf*!;f: f?f”ﬂ‘ffﬁ‘- ché Li thuy&t héi tu clia chudi, dua ra khai niém ban kinh héi tu.
1789 - 1857)
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Ong dinh nghia tich phan la gidi han clia cac t8ng tich phan
va chiing minh su tén tai tich phan cla cac ham s6 lién tuc.
Ong phat trién cd sd clia Li thuyét ham sé bién s phirc. Vé
Hinh hoc, vé Dai s8, vé Li thuyét s, vé Co hoc, vé Quang
hoc, vé& Thién van hoc, Cé-si déu c6 nhitng céng hién 1dn lao.



