BAI GIANG: BAT PANG THUC - TIET 1

CHUYEN DE: BAT PANG THUC - BAT PHUONG TRINH

MON TOAN LOP 10
THAY GIAO: NGUYEN CONG CHINH - GV TUYENSINH247.COM

A. Co s6 Iy thuyét

1. On tap — bo sung tinh chét cta bat dang thiic

+) Cho hai s6 thuc a va b. Cac ménh dé sau:

“a>b”,“a<b” “a>b”, “a<b” dugc goi la nhitng bat dang thic.
+) Bat dang thae (BPT) ciing 1a mot ménh dé c6 thé ding/sai.

+) Chirng minh BDT la ta di chirng minh BDT d6 dung.

VD: 3>1,2<0,5>5,/3>/2, -1<-2, n>+2.....

* Cac tinh chat ciia BDT
a>b .
1) { = a>c (bac cau)
b>c
2) a>b<a+c>b+c (cong déu hai vé voi mot sb thuc ta duge BPT cung chiéu)

a>b s g )
3) {c 0 < ac >bc (Nhan hai vé véi maot so thuc duong ta duge BDT cung chiéu)
>

a>b A . 5
4) {C 0 < ac <bc (Nhan hai vé véi mot so thyc am ta dugec BDT nguoc chiéu)
<

* Mot s6 hé qua ciia BPT

b
1) {a> =aztc>b=xd
c>d

2) a+c>b<a>b-c

b>0
3) 127" acsbd
c>d=>0

4) a>b>0=a">b" (neN’)
a>b < a?™t > p2t (neN*)

5)a>b>0<+a>+b
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a>b<:>§/g>§/5

* Chii y: Néu A, B 1a nhitng biéu thic chtra bién thi “A > B” 1a 1 ménh dé chira bién. Ching minh BT
A>B (Véi xe D) nghia la ching minh ménh dé A > B dtng véi moi xeD.

Quy wéc: Khi ta co6 BDT A> B va khong néu diéu kién cho bién thi ta hiéuBDT xay ra véi moi gia tri bién
thuoc R.

Vi du 1: Hay so sanh hai s6 J2+Bvab (khong dung bang s6 va may tinh).
Giai
Gid sir V2 +32 V6 (1) = (V2++3) 25 24216 +325 & 26 204240 (II) (ludn diing)
Do (I1) hién nhién dting nén gia sir (I) dung.
Vay V2 +3>+5.
Vi du 2: Chimg minh ring Vx e R, ta luén c6 x* >2(x-1) (1).
Phwong phap:
Céch 1: A>B < A—B>0. (St dung dinh nghia, tinh chit BDT)
+) Tong c4c biéu thire khong &m C*+D?+E*>0(C=D=E=0).
+) Tich c4c biéu thirc khong &m C?.D?.E?20(C=0vD=0vE=0).
+) Tich ciia mot s6 chin lan cac biéu thuc bac Ié khong am.
Cach 2: Gia sir (I) dung <> C > D (luén dung) (II)
Giai
Giast (I) ding © x> >2Xx-2 & x> -2x+2>0& x2—2x+1+1>0<:>(x—1)2+1>0.
Do (x-1)°>0 Vxe R < (x-1)° +1>0 vVxeR.
Chuang to (I) dung voi moi x e R.
Vi du 3: Chang minh ring ¥x € R ta ludn c6 x* —4x+3>0 (1).
Giai
Gia st (I) dang.
(1) | (¢) ~2x+1]+(2¢ -ax42)20
& (x2 —1)2 +2(x2 —2x+l) >0

o (% -1) +2(x-1)° 20
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(xz—l)2 >0 VvxeR

Ta c6 o (x-1) +2(x-1)" 20 vxeR (Il)

(x-1)">0 vxeR

Do (II) dng = (1) dung véi moi xeR.

. X
Dau “=" xay ra <:>{ 0 < x=1.
X

Vidu 4: Cho a>b va ab>0. Chitng minh 1<% )}
a

Gial

Cach 1: Taco a>h.

Chiadéuhaivéchoab>0<:>i>£<:>l>l.
ab ab b a

Chung to BBT (1) ding.

Cach 2: Gia sir (I) ding ~ <~ 220273 ¢,
a b ab ab

Theogt a>b<>b-a<0, ab>o:>bLba<o (dang)
a

Chung t6 (I) dung.

Vi du 5: Chang minh rang: Nira chu vi tam giac luon 16n hon mdi canh cia tam giac.
Gial

Goi 3 canh cua tam giac 1a a,b,c>0.

a+b+c

Nua chu vi tam giac: p= 5

a+t2)+c S a (1)

a+g+c b (2) (1)

a+2+c oc (3)

Yéu cau bai toan :

Taco:
Gia st (1) dang.

(1)< a+b+c>2a<b+c>a (ding theo BDT tam giac)
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(2) a+c>b

(3) a+b>c (twong tu)

Chuang to (I) dung.

2. Bt ding thirc giira trung binh cdng va trung binh nhén (Bit ding thirc AM — GM hay BPT Cé-si)
a. Bat dang thirc Cé-si

Phat biéu: Trung binh nhan cua 2 s6 khong anluén nhé hon hodc bang trung binh cong cia ching.
a+b

Jab ST Va,b>0(1).

Dau “=" cua (1) xay ra < a=Db.

Chitng minh (1) <> a+b>24ab < (va) ~2vab+(vb) 20« (Va-+b) 20 (luon ding).

Diu “="xayra < a=b.
b. Cac hé qua

Hé qua 1: Téng cua 1 s6 duong va nghich dao cua no ludn 16n hon hoic bang 2.

a+l22‘Va>O.
a

Chang minh:

Ap dung BPT Co-si cho hai sb a va lacarls 2,/a.1 =2.
a a a

DAu "=" xay ra <:>a=1<:>a2:1<:>a=1(Do a>0).
a

X,y>0

thi (X X=Y.
X+ Yy khong doi ! ( y)max o=y

Hé qua 2: Néu {

Chung minh

2
XY oy

Pt S=x+y, P=xy taluon co \/xy < . 4

2

. S
Vay (xy) :7<:>x=y.

X, y>0

thi (X+Vy)_. X=Y.
xy khong doi XY )y XY

Hé qua 3: Néu {

bat S=x+y, P=xy taludn cod X;yz\/gax+y22\/@:2\/5.
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Vay (x+y) =2/Pox=y.
* Y nghia hinh hoc

+) Trong tit ca cac hinh chit nhat c6 cing chu vi, hinh vudng c¢6 dién tich 16n nhat.

Chang minh:
X,y >0 (x+y)2 . A e a1 s A
. =>Xy<~——=S§ < X=Yy= Hinh chit nhat tré thanh hinh vudng.
2(x+y) khong doi 4

+) Trong tat ca cac hinh chit nhat c6 cing dién tich, hinh vudng c6 chu vi nho nhét.

Chang minh':

X, y>0
= 2(x+y) e Xx=Y.
{xy khong doi min

3. Mé rong bat dang thire Cé-si cho 3 s6 khang am. Bat diang thirc Bunhiacopxki
a. BPT Cé-si cho 3 s6 khong am

a+b+c

>J/abc (a,b,c>0)

Ping thic xay ra <>a=b=c .

Tong quat : WN/a@Z...an (a,,8,,...a,>0).

pang thic xayra < a =a, =...=a,.

b. BDT Bunhiacopxki

*Cho2bosétiyy a,b va x,y tacod

+) (a2 +b2)(x2 +y2)2(ax+by)2

+) \/(az +b°)(x* +y? ) =[ax+by|

Tong quat: Cho hai diy sé tuy y a,,a,,...,a, va b,b,,...,b taco:

Dang 1: (& +a} +...+a)(b +b] +...+b7) > (ab +ab, +..+ab,)’
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Dang 2 : \/(af +a) +..+a ) (b7 +bf +..+b]) 2[ab +ab, +..+ab,|

al a’ a2 _(a+a,+.+a,)
Dang 3: —+—=+..+—_2>

X X X, X X X
pingthuc xayra o 2= _ & &_% _ _&
bl b2 bn Xl X2 Xn

Vi du: Tim GTLN, GTNN ctia ham s6 sau trén TXD: f (x)=+/x-1++/5-x.
Giai

Xx-1>0 x>1
+) TXD: { {

o <1<x<5=D=[L5].
5-x>0 x<5

+) Tim min : Do f (x)>0. Binh phuong 2 vé ta co:

[ (0] = (VX135 =x) = x-1+5-x+2[x-1)(5-x)
=4+2,J(x-1)(5-x) = 4

x=1

= f(x)22:>minf(x):2<:{x:5

+) Tim max. Ap dung BDT Bunhiacopxki cho 2:bd sb (\/ X—1,4/5- X) va (1; 1)

VX1 +145-x| < \/[( x—1) +(\/5—_x)2}(12 +17) =242

:>f(x)$2\/§.
m 5-X

Dau “=" xay ra < o1 & Xx-1=5-x< x=3 (tm).

4. BPT chwra du gia tri tuyét ddi

X|>0, [X =X, [X=-x, |x|>+x

x|<ae-a<x<a(a>0)

|x|2a<:{xza (a>0)

Xx<-a
|a|]—|b| <|a+b| <|a|+|b| (BPT kép)
Chung minh (a+b)2 =a’+b’ +2ab| < a®+b* +2ab<a’ +b’ + 2|ab|

ab<|al|b| (luon dung)
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la| =|a+b+(-b)[<|a+b|+|-b|=[a]-[o| <|a+b] (dpcm)
Vidu 1: Cho x €[-2;0]. Chang minh rang |[x+1/<1.
Giai

Tr —2<x<0< -1<x+1<1<|x+1 <1 9dpcm
Tuong ty [X|<2< -2<x<2

X>2
X<-2

VD: |x|22<r{
Vi du 2: Ching minh rang: |x—z|<|x—y|+|y—2z| ¥X,y,z.
Giai

Ta co:

|x—z|:|(x—y)+(y—z)|s|x—y|+|y—z| (dpcm)

Ap dung |a+b|<|a|+|b|.
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