CHUONG IV. BAT PANG THUC- BAT PHUONG TRINH

BAI 1. BAT PANG THUC
A. TOM TAT KIEN THUC

1. Khai niém
> Ménh dé dang "a <b" (hoic "a >b" hoic "a<b" hoic "a>b") duoc goi 12 bédr ding
thac.
> Néuménh dé "a<b=c<d" dang thi ta noi bat dang thirc ¢ < d la bédr dang thirc hé qud
cua bat dang thic a<b va cling viét 1a a<b=c<d.
> Néuménh dé "a<b < c<d" ding thi ta néi hai bat dang thiuc a<b va ¢ <d la hai bat
dang thiee twong dwong voi nhau va ciing viét 1A a<b < c<d.

2. Tinh chét cia bat diang thic

Diéu kien Tinh chat Tén goi
_ a<b<a+c<b+c Cong hai vé bt diang thic vai mot s6
Nhan hai vé bat dang thirc véi mot sb
c>0 a<bea-c<b-c
duong
Nhan hai vé bat dang thic voi mot sb
c<0 a<b<a-c>b-c A
am
a>0 a<b< a®<b? Binh phuong hai vé bat ding thic
a>0 a<boa<b Khai cdn bac hai hai vé bat déng thic
a<bea®<b? Lap phuong hai vé bat dang thuc
a<boHa<ib Khai cin bac ba hai vé bat ding thic
a<b o . "
cog > ates b+d Cong hai bat dang thac cling chiéu
a>0 a<b NPT . 3
=a-c<b-d Nhan hai bat diang thirc cung chiéu
c>0 c<d

3. Bat dang thirc Co-si



> Trung binh nhan cua hai s6 khéng &m nho hon hoic bang trung binh cong cua ching.

. \/%saTer, va>0,b>0 (BDT Cé-si cho 2 s4)
. \3/abcsa+g+c, vVa>0,b>0,c>0 (BPT Cé-si cho 3 s6)

> Néu hai s x,y cung duong va c6 téng khong doi thi tich xy 16n nhat khi va chi khi x =y

Do dé: “Hinh vuéng cé dién tich 1én nhdt trong tat ca cac hinh chiz nhdt ¢é cing chu vi”.
> Néu hai s x,y cung duong va c6 tich khong doi thi tong x+ y nho nhat khi va chi khi
X=Y.

Do dé: “Hinh vuéng c6 chu vi nhé nhat trong tat ca cac hinh chiz nhdt c6 cung dién tich .

4. Tinh chat bat dang thirc chira ddu gia tri tuyét déi

Diéu kien Tinh chdt

la| >0

la|>a

la|>-a

b>0 la|<b<-b<a<b

a<-b

b>0 |a|2b<:{a2b

|3 ~[b|<[a-+b]

la+b|<|a]+]|b]

B. VI DU MINH HQA
Vi du 1. Chang minh rang: a® +b® > 2ab, va,b e R.
Loi giai

Cach 1: Va,be R, tacé



a’+b?>2ab
< a’-2ab+b*>0
< (a—b)*>0 (dung)

Vay bat dang thuc a? +b® > 2ab dung voi moi sé thuc a,b. Dau bang xay ra khi va chi khi

a=Db.
Céch 2: Ap dung bat ding thirc Co-si cho hai s6 khdng &m a?va b?, ta c6

2 2
a‘+b
> +Ja’h?

2 sz >labl (@) (Vi f(ab)? =|ab])

Theo tinh chét gia tri tuyét ddi ta co
|ab| > ab (2)

Tu (1) va (2) suyra
a’+b’
2

>ab

< a’+b*>2ab
Vay bat dang thuc a? +b® > 2ab dung voi moi sé thuc a,b. Dau bang xay ra khi va chi khi
a=>b.

Vi du 2. Chitng minh rang: a’ +ab+b*>0, va,beR
Loi gidi

Véi moi s thuc a,b taco

a’+ab+b*>0

2 2
<:>a2+2-a-9+[9) +£20
2 4



2 2
<:>(a+9j +£20 ™
2 4

2 2
Vi (a+%} >0 va %zo nén (*) ding.
Vay a?+ab+b? >0 dung véi moi sb thuc a,b. Dau bang xay ra khi va chi khi a=b=0.

Vi du 3. Chang minh rang: (a+b)(l+%j >4,va>0,b>0.
a

Loi giai
Ap dung bat dang thirc C6-si cho hai s6 duong ava b, ta co

a+b>2ab (1)
A A N , A = A l \ 1 7
Ap dung bat dang thac Co-si cho hai s6 duong gva b ta co

1,1, 1 @
a b

Vay (a+ b)(£+%) > 4 dung voi moi s6 thuc duong a,b. Dau bing xay ra khi va chi khi a=b.
a

Vi du 4. Cho a 14 sé thuc I6n hon 3. Tim gié tri nho nhat cua biéu thuc P = 25a—3+£.

Lai giai

Ap dung bt dang thirc Co-si cho hai s6 duong 25(a—3) va ﬁ, ta co

P:25(a—3)+i+7222-\/25(a—3)-i 7292
a—3 a-3



a>3

P =92 khi va chi khi Sa=—.

5

B

25(a-3) = —

Vay gid tri nho nhit cia P bing 92 khi a:%

C. BAI TAP AP DUNG

Cau 1. Chang minh rang: (x+2y)? >8xy, Vx,y € R.

zi,Va>0,b>0.

Cau 2. Chitng minh rang: E+1
a b a+b

Cau 3. Ching minh rang: a>+b?+1>a+b+ab, Va,beR.

a+b b+c a+c
+ +
C a

Cau 4. Chang minh rang: >6,va>0,b>0,c>0.



