BT bit ding thirc co ban - Toan 10 Date: .....vevveeeannn...

CHUONG 4.
BAT PANG THUC CO BAN
A.LY THUYET
1. Bét ding thirc co ban
Hai bién so6 Ba bién s6
1. a’+b’>2ab (Vva,beR) 1. a+b+c>3%¥abc
2. a+b>2ab (a>0,b>0) 2. a’+b’+c’>3abc
3. 14_12 4 X,y >0 3. 1+1+EZLz,y,Z>O
X Yy X+y X YV Z X+y+1Z
1 4 2 2, A2 2
4, —>_— % _(x,y>0 4. 3(a*+b*+c*)x(a+b+c
Xy (x+y)2( y>0) ( ) ( )
5. a’+b’>a’b+ab’(a,b>0 5. a’+b*+c?>ab+bc+ca
3 3 3
6. ab>0, 24252 6. ahg RNt
b a
3 3 3 3
; a+b S a+b 7! abcs(a+b+cj
2 2 3
2 2
8 ap<® erb (vabeR) 8.Jab ++/boc ++/ac <a+b+c
a+b) 2
9. abs( j (VabeR) 9. 3(ab+bc+ca)<(a+b+c)
2 1
10 <1l 10, 2+ P ¢ 53 abes0
X+y 4°x y b+c c+a a+b 2
2. Bat ding thitc CAUCHY.(AM-GM)
+a,+..+ ,
Cho & 20, a,=205..., &, 2 OZMZ V/a,.a,...a, . Dang thic xdy ra khi va chi khi
n
q=a =..=3a, (Piém roi ciia BDT)

3. Bét ding thitxa BUNHIACOPXKI (3 dang)

2 2 2 2 2 2 2 Ayy 66 2 -i:a_Zz
L(ax +a,% +..+ax ) <(a+af +..+a7).(x¢ +X +...+7 ) déu “=” xdy ra khi x x
2

2.Va2 +b2 +\c2 +d2 > \J(a+ )2 + (b +d)>2

3.Cho diy sé duong ai, @z,...an V& by, by, ..batly y
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2 .2 9 ,
a
21 ,%, ,an (@+ap+.+ap)
b b2 bn b1 +by +...+bp
a +a, +...a)?
T B (a +a, 2)
XX X, X +a,X, +.+a X,
B. TU LUAN

DANG 1: SU DUNG PHEP BIEN POI TUONG PUONG BIEN POI
VE BAT PANG THUC CO BAN
Bai 1. Chitng minh céc bat ding thirc sau:

2

1. a®>+b>+c?>ab+bc+ca 6. a’+b>+1>abra+b

2. a*+b° +c2+322(a+b+c) 7. & +b¥5é? >2(ab + bc —ca)

4 342 15 2 2
3. a' +b +c"+1=22a(ab” —a+c+1) 8 %+b2+c22ab—ac+2bc

4. P+ +F+d*+e* zalb+c+d+e) 9. 1 + ! > 2 ; voiab > 1.
\+a® 1+b2 1+ab’

5. a*+b*>d’b+ab’ 10 a’+3 )
a’+2

Bai 2. Cho a, b, ¢, d € R. Chirng minh ring'a” + b*> >2ab (1). Ap dung chimg minh:
1. a*+b* +c* +d* > dabed 3. (a® +D(B? +1)(c? +1)>8abc
2. (@ +4)(b* +4)(* +4)(d* +4) > 256abcd

Bai 3. Cho a, b, ¢ € R. Ching'minh: > +b* +¢* > ab+bc+ca (1). Ap dung chirng minh

1 (a+b+c)* <B(a®4 b” xc?) , a2+b2+c2>(a+b+cj2
' 3 U3
2. (a+b+c)223(ab+bc+ca) 5. a4+b4+c42abc(a+b+c)

4. 54 49 4 _
3 a+l3)+cZ /ab+l;c+ca véi a.b.c>0 6. a'+b +c" =abc néu a+b+c=1

Bai 4. Choa, b >0 . Chitng minh : &’ +b° > a’b+b*a = ab(a+b) (1). Ap dung chirng minh

1 1 1 1 L.
1. + + < : voia, b, c>0.
@ +b>+abe b+ +abe A +ad+abe  abe
1 1 1 . R
2. + + <1; voia, b,c>0vaabc=1.

A+l P +l+1 S+
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1 1 L

+ + <1; wvo6ia,b,c>0vaabc=1.
a+b+1 b+c+1 c+a+l

4. %f4(a3+b3)+%/4(b3+c3)+%f4(c3+a3)22(a+b+c) véia, b,c>0.

X X X A B )
5. %/smA +%/smB +%fsmC < %/COSE +3\/COSE +i/cos% (A,B,C la ba goc cua mot tam giac)

2 2 2
6. Chox,y,7>0 théaminx+y+z=1. Tim GTNN:p=X0*+2) Y @+X) Z(X+Y) ppg7)

yz ZX Xz
3.,3 3,3 3,3
7. Choa,b, ¢ > 0. Chimg minh ring: &2 21  CHa S ibye
2ab 2bc 2ca
. PR
8. Choa, b, ¢ > 0. Ching minh rang: 7+—+—2ab+bc+ca
c a

9. Choa,b,c>0 CMR:3(a’ +b> +c) > (a+b+c)a® +b* +c?)

10. Choa, b, ¢ >0 CMR: 9(a’ +b> +) = (a+b+c¢)’
Bai 5. Cho a, b, X, y € R. Chitng minh bt ding thirc sau:

\/a2 +x°+ \/bz +y? > \/(a +b)? +(x+y)*> (1)Ap'dung chirng minh cic bit ding thirc sau:

1. Choa, b >0thoa a+b=1.Ching minh: \gfil+a2 +\i’il+b2 2«/5.

2. Tim GTNN cua P = \/a2+i2+\/b2+i2.
b a

3. Chox,y,z>0thoa man x+y+z=l« ChL’l’ngminh:\/xz+i2 +\/yz+iz+\/z2+i2 >4/82.
X y Z

4. Chox,y,z>0thodman x+y+z=+3. TIMGTNN : P = 223+ 22 +1/223 4% +223+ 22 .

Bai 6. Cho a, b > 0. Chitng minh 1 +% > ib (1). Ap dung chirng minh cic BPT sau:
a a+

1. l+l+122( ! + ! + ! j;vdia,b,0>0.
a b c a+b b+c c+a

1 1 1 1 1 1 L.

2. ¥ + >2 + + voia, b, c>0.
a+b b+c c+a 2a+b+c a+2b+c a+b+2c

1 1 1

3. Choa, b, c>0thoa l+l+l=4.ChL'1’ngminh: + + <1
a b ¢ 2a+b+c a+2b+c a+b+2c

ab bc ca a+b+c .
4, + + < ;véia, b, c>0.

a+b b+c c+a

2xy N 8yz dxz

+ <6
x+2y 2y+4z 4z+x

5. Chox,y,z>0thoa x+2y+4z=12.Chling minh:
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6. Cho a, b, c 1a d6 dai ba canh mdt tam giac, p 1a ntra chu vi. CM: I + 1 + 1 22[l+l+lJ

p—a p—-b p-c a b c
7. Chox,y,z>0 va S+ 24l ooooTimerin: — 2o, 1 poy
Xy z 2X+Y+2 X+2y+7 X+y+2z
. , .11 1 9 . , . .
Bai 7. Cho a, b, ¢ > 0. Chtrng minh —+—+—2> (1). Ap dung chirng minh ciac BDT sau:
a b ¢ a+b+c

1 1 1
+ +
a+b b+c c+a

1. (a2+b2+c2)( JZ%(Cl—Fb—i—c)Véi a,b,c>0

y ,\z

2. Chox,y,z>0thoda x+y+z=1.Tim GTLN ctia biéu thirc: P = .
x+1 y+lwz+l

3. Choa, b, c>0thod a+b+c<1.Tim GTNN cua biéu thirc:P = i + ! + ! .
a’ +2be b +2ac > +2ab
\ , ) 1 . 1.1
4. Choa,b,c>0thoa a+b+c=1.Ching minh: ———= +—+—+—2>30
A +b:+cinab _bc ca
., , ) 1 1 1 6
5. Cho tam giac ABC. Chirng minh: + + >—.
2+cos2A 2+cos2B - 2—cos2C 5

1 1 1
+ +
X+ y+1 z+1

6. Cho x,y, z duong va x+y+z = 1.Tim min cuaP =

SU DUNG BAT PANG THUC CAUCHY (AM-GM)
DANG 2.1: SUDUNG PANH GIA TU TRUNG BINH CONG SANG TRUNG BINH NHAN
Bai 1. Chirng minh cac bat ding thie sau:
1. (a+b)b+c)c+a)=8abc véiarh, c >0
2. (@ +b?)(b*+c*)(c*+@*) >8a’b’e* wab.c

3. 3a%+7b% 2 9ab?V aybh 2.0

a2+222VaeR
az+1
5. a+_ L U533 vash>0
(a=b)
6. a+—4—223 Ya>h>0
(a—b)(b+1)

7. (a+b+c)a® +b*>+c?)>9abe véia, b, c >0

3
8. (+a)1+b)1+c)>(1+3abc) véia b, c >0

9. EJr%Jra—b2a+b+cvéria,b,c>0
a b ¢

10. a>(1+b>)+b*(1+c*) +c*(1+a®) = 6abc véia, b, c >0
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11. ab + be +- <a+]29+c;vc'ria, b,c>0.

a+b b+c c+a

1 1 1 a+b+c) ..
12. | 241 || =+1]| =+1|=>2| 1+ véia, b, c>0.
e )

13, % b € 3 siabc>o0.
b+c c+a a+b 2
3.3, 3 (1 1 1 2
4. (a+b’ +c’)| —+—+—|2(a+b+0)
a b ¢
15. Cho a, b, ¢ > 0; a + b + ¢ = 6. Chiing minh rang: l+i3 1+i3 a+i3 27—29
a b C 512
Bai 2. Tim GTNN cuia cic biéu thire sau:
x 18 X 2
a =—+—; x>0 b =—+——;x>1
)y 2 x )y 2 x=1
C) y:3—x+L;x>—1 d) y:L+§;O<x<1
2 x+1 1~ xo x
x 5 1 X% 1
) ¥ 3 o1 X 3 f) 2 ;x>0
2 2
X X

DANG 2.2: PANH GIATU TRUNG BINH NHAN SANG TRUNG BiNH CONG
Bai 1. Tim GTLN ciia cac biéu thirc sau

a) y=(x+3)(5-—x); -3=x<5 b) y=x(6—x);0<x<6

C) yz(x+3)(5—2x);—3£x£§ d) y:(2x+5)(5—x);—§£x£5
1 5 by

e) y=(06x+3)5-2x); ——<x<= f) y= ;x>0
2 2 x2+2

Bai 2. Cho ba sd'thuc a, b, ¢ khong am . Chirng minh : a’</bc +b?\/ac +c2/ab <a®+b? +¢?
Bai 3. Cho ba s6 thuc a, b, ¢ thoa @ >9,b>4,¢>1. Chtng minh :

ab\Jc—1+bcya—9+cavb—4 < 111a2bc
Bai 4. Cho x,y >0 thoa man: x +y = 2. Chtirng minh:
D) 04y <2 b) x3y3(x3+y%) <2

BAi 5. Cho:a+b-+c=1. Chimg minh: abc(a+b)(b+c)(c+a)< %

Bai 6. Voi x,y 1a céc s6 thuc théa man: 0<x<3;0<y<4. Tim GTLN:

Casestudy24h.com | It’s never too late to study | @ Hotline 093 2697 054 Page | 5



BT bit ding thirc co ban - Toan 10 Date: .....vevveeeannn...

A=B-x)(4-Yy)(2x+3y)
DANG 3: SUDUNG BUNHIACOPXKI (CAUCHY - SCHWARZ)
P A 39
2x+1 2y+1 2z+1 7

Bai 1. Chox,y, z >0 va x+y+z< 2. Ching minh:

Bai 2. Choab>0va a? +b? +¢? >1. Chingminh; & , b° ¢ 1
b+c a+c b+a 2

Bai 3. Cho 3 s thuc X,¥,Z €0 téng béng 1. Tim GTNN cua biéu thitc: S = x* + v+ 2% —xyz.

. " X2 2 72
Bai 4. Cho x,y,z>0 Tim GTNN cua bicu thirc: g — + y +

X2+2yz  yP+2yx 22 +2yX.

Bai 5. Cho cac sb thuc duong a,b,c thoa man hé thire: ab +bc + ca = abc. Ching minh:
2 2 2 2 2 2
Jb? +2a +\/c +2b +\/a +2c >3

ab cb ac
Bai 6. Cho 3 s6 thuc duong x,y,z c6 tich bang 1. Chiing minh:
1 1 1 3
+ + > —.
XC(y+2) yY(x+2) Z°(ysx) 2
ﬂ yzz 2%x 13xyz

Bai 7. Cho X, Y,z la cic s thuc duwong. Tim GTNN ciia"pP = + —

z X y 3(xy2 + yz2 + zx2)
Bai 8. Vi gia thiét cac s6 thuc duong a,b,c. Chithg minh céc bét dang thirc sau:
a b C
+ + >
b+2c c+2a a+2b

a b c

2. + + >
a+2bc b+2ca c+2ab
3 3 3 2 W2, 2
3. a N b . C 2a +b“+c
a+2b b+2c "c+2a 3
4. - a2 - b2 . °2 <1 V&i atbtc =3
a“+b%+c b°+¢“+a c°+a“+b
5.
6. fc + an + ;b $§ véi a2 +b% +c2 =1
a“+1 b +1 c+1
a2 b2 c? 1
£ 2 7t o2 2t -2 753
5a° +(b+c)° 5b“+(a+c)° 5¢c“+(b+a)- 3
a2 b2 c? 1
8. + + <=
(2a+b)(2a+c) (2b+c)(2b+a) (2c+a)(2c+b) 3
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