® PHIEU KHG1 DONG — BAI 5. BAT DANG THU'C
Todn 10 — Chuong Il. B4t ding thifc va bat phuong trinh

HO VAN L Lép: ...........
* 0. KHO1 DPONG — KIEM TRA KIEN THU'C NEN (5-7 phit)

Cau 1. Khai trién va dién vao chd trong:

V6i moi sb thuc a, b, biéu thiic (a — b)? ludn I6n hon hodc bing sb nao?

Cau 2. Chiing t6 (x — 2)? + 3 > 3 v6i moi = € R. Biéu thiic dat gid tri nhd nhét bing bao nhiéu, tai =
bing bao nhiéu?

Cau 3. Khong diing mdy tinh, hiy so sanh hai s6 a = 2v/3 va b = 3v/2 (gdi y: so sdnh a? va b?).
Cau 4. Viét bi€u thiic a® — 2a + 1 dudi dang mot binh phuong, r6i cho biét dau cta né.
Cau 5. Cho a > 0, b > 0. Xét binh phuong (y/a — v/b)? va chiing to

a+b>2vab.

DAau “=" xay ra khi ndo?



@ BAI 5. BAT DANG THU'C
Bai gidng Todn 10 — Chuong Il. B4t dang thirc va bat phuong trinh

* A.LY THUYET
1. Bat dang thi'c va céc tinh chat

1. Khai niém va tinh chat )
Cho hai s0 thuc a,b. Tanéi a > b (doc 1a “a 16n hon ) néu a — b > 0; tuong tu choa > b, a <

b, a < b. C4c ménh d& dang a > b, a > b, a < b, a < b goi la bat diing thic.

Tinh chit cé ban. Véi a, b, ¢ 1a céc s6 thuc:

(1) Bdc cau:néua >bvab> cthia > c.

(2) Céng hai vé véi cing mot s6:a >b < a+c>b+c.

(3) Nhén hai vé véi sé duong /dm:néuc > Othia > b < ac > be;néuc < 0thia > b < ac < be

(doi chiéu).
(4) Cong hai BPT cing chiéu:néua > bvac > dthia+c > b+ d.
(5) Nhdn hai BDT cung chiéu cdc so duong: néua > b > 0 vac > d > 0 thi ac > bd.

Vidu 1. Cho a > b. So sénh 3 — 2a va 3 — 20.
L&i gidi. T a > b, nhan hai vé v6i —2 < 0 (ddi chidu): —2a < —2b; cdng 3 vao hai vé: 3—2a < 3—20.

2. Mét sé bat dang thirc co ban
2. Cac bat dang thirc nén tang
V6i moi so thuc a, b:

a? > 0; a’ + b > 2ab; (a+ b)? > 4ab.

. b .
Ngoai ra, néu ab > 0 thi % + = > 2. Moi ddu “=" & trén x4y ra khi a = b (riéng (a + b)* > 4ab
a
va ¢ + > 2 datkhia = b).

Vi du 2. Chiing minh a? + b* > 2ab v6i moi a, b, rdi suy ra (a + b)* > 4ab.

Loi gidi. Ta c6 a® + b*> — 2ab = (a — b)? > 0 nén a® + b* > 2ab; ddu “="khi a = b. Cong thém 2ab

vao hai vé: a® + 2ab + b* > 4ab, tdc (a + b)? > 4ab.
3. Bat dang thirc Co-si (AM—GM)

3. Bat dang thirc Co-si
Véi hai s6 khong am a, b > 0:

a;bZ\/% (tic a + b > 2Vab),

diu “=" xdy ra khi va chi khi a = b.
M4 rong cho ba s6 khong am a, b, ¢ > 0:

%ﬂc > Vabe.



®

diu “="khia=b = c.
Hé qua (diém roi). Néu téng a + b khong ddi thi tich ab 16n nhit khi a = b; néu rich ab khong dbi
thi tong a + b nhd nhat khi a = b.

. P 1
Vi du 3. Tim gid tri nhdé nhat ciay = =z + — v6i x > 0.
x

e o 1 .
Loi giai. Viz > 0 va — > 0, dp dung C6-si cho hai s0 duong:
x

P 1
Dau “=" xdy rakhi x = —, tic x = 1 (thod x > 0). Vdy miny = 2 tai z = 1.
x
4. Bat dang thirc Bu-nhi-a-c6p-xKi

4. Bat dang thirc Bu-nhi-a-cop-xki
V6i moi so thuc a, b, z, y:
(az +by)* < (a® +0%)(2® + 4?),

du “=" xdy ra khi va chi khi ay = bz (tdc ~ = % khi a, b # 0).
a
H¢ qua (dang cong mau). Véi 2,y > 0 va moi a, b:

2 2 2
a__i_b_z(a—l—b)?
T Y 9% <= 1Y

. b . .
dau “=" khi 4 _ —. Pay la cong cu manh d€ chan dudi tong cac phan thic.
Yy

T
; ) . 4

Vi du 4. Cho a + 2b = 2. Ching minh a* + b > =

L&i giai. Ap dung Bu-nhi-a-c6p-xki cho hai cip (1;2) va (a; b):

(a+2b)* = (1-a+2-b)* < (17 +2*)(a® + b*) = 5(a* + b%).

4 . b
Via+2b = 2nén 4 < 5(a® + b?), suy ra a® + b* > g.Dﬁu“:”khi% — Evﬁa+2b:2,tﬁc
2 4
a=—-,b=—.
5 5

5. Dung bat ding thirc tim GTLN, GTNN

5. Tim GTLN-GTNN bang bat dang thirc )
beé tim gia tri nh6 nhat (GTNN) / 16n nhat (GTLN) cia biéu thic P, ta thuong:
e Chin mot phia: chiing minh P > m (hoidc P < M) bing mdt bat ddng thiic phit hop;
e Chi ra diu “=" xay ra (diém roi): ton tai gia tri ctia bién lam P = m (hodc P = M). Khi d6
mdi két luan min P = m (ho#ic max P = M).
Thiéu budc diém roi thi chia két luAn dudc GTNN/GTLN.



. 18
@ lu 5. Tim gid tri nho nhat cua y = g + — v6iz > 0.
x

L o < 18
Lo giai. Hai s6 g > (0 va — > 0; 4p dung Co-si:
x

18 18
229/ 2206
2 T 2 =z
~ T 18 9 " . .
Dau“:”kh1§:—<:>x =36 2 =6(doz >0). Vay miny = 6 tai z = 6.
x

1= Chu y. Ba diém d& sai:
(i) Bét déng thiic Cé-si chi ap dung cho cic s6 khong Am; Bu-nhi-a-c6p-xki phai gom diing dang
(az + by)%. Ap dung khi chua ddm béo didu kién 1a sai.
(ii) Mudn két luan GTLN/GTNN phai chi ra ddu “=" xay ra (diém roi ton tai), khong chi chin
mot phia.
(iii) Khi cong nhiéu bat dang thitc, ddu “=" ctia két qua chi dat khi #dt cd cac diu “=" thanh phan
x4y ra dong thoi — phai kiém tra lai.



@n- B. CAC DANG THUGNG GAP

B DANG 1. Chirng minh bat ddng thirc bang bién déi twong dwong

Phuong phap. Dua bét déng thiic cin chiing minh vé dang tuwong duong ma vé trdi trit vé phai
1a mot tong céc binh phuong (hoic tich cdc s6 ciing diu) hién nhién khong 4m. Thudng dung
(a—b)>>0,(a—b)*+ (b—c)*+ (c —a)? > 0. Ludn néu rd diu “=" xay ra khi nao.

Luyén tap 1.1. Cho a, b, c € R. Chiing minh a? + b* + ¢ > ab + bc + ca.
Luyén tap 1.2. Cho a,b € R. Chting minh a® + b?> +1 > ab +a + b.

3413 b\*
Luyén tap 1.3. Cho a,b > 0. Chéng minh 2 ; > (a; ) .

B DANG 2. Ching minh bat ding thirc Bu-nhi-a-cép-xki

Phuong phap. Khi c6 rang budc tuyén tinh (vi du ma + nb = k) can chiin tdng binh phuong,
gom vé& dang (ax + by)? < (a® + b*)(2? + y?). Chon hai ciip s6 hop i rdi thay rang budc vao. Dau
“="khi ay = bx; nh6 kiém tra diém roi tho rang budc.

Luyén tap 2.1. Cho 3a + 4b = 7. Chiing minh 3a® + 4b% > 7.

4
Luyén tap 2.2. Cho a + 2b = 2. Chiéing minh a? + 0* > =
Luyén tap 2.3. Cho 2a + 3b = 5. Chiing minh 2a® + 3b% > 5.

B DANG 3. Chiyng minh bat dang thirc Cé-si (trong tam)

Phuong phap. Nhém céc s6 dirong thanh tiing cip / bd rdi 4p dung a+b > 2v/abhodc a+b+c >
3v/abe. V6i biéu thic ddi xting, thudng ghép = + y > 2.,/7y theo vong 1di cong lai. Ludn kiém
diéu kién s6 khéng am va chi ra diu “=" (thudng a = b = ¢).

1 1 4
Luyén tap 3.1. Cho a,b > 0. Chiing minh — 4+ - > .
T a b a+b

Luyén tap 3.2. Cho a,b, ¢ > 0. Ching minh (a + b)(b+ ¢)(c + a) > 8abc.

b b
Luyén tap 3.3. Cho a, b, ¢ > 0. Chiing minh — + % +P>aqb+e
a &

B DANG 4. Tim GTLN-GTNN béang béat dang thirc (trong tam)

Phuong phap. Véi phan thic c¢6 dang “s6 hang + nghich ddo” ding Co6-si hai sb (tdch dé tich
khéng doi); véi tich hai thita s c6 tong khéng déi dung (z + y)/2 > /Zy. Sau khi chin phai tim
diém rei va kiém tra ddu “=" dat dugc.

18
Luyén tap 4.1. Tim GTNN cliay = g + 22 V6 > 0.
x

Luyén tap 4.2. Tim GTLN ctay = (z + 3)(5b — z) v6i —3 < z < 5.

Luyén tap 4.3. Tim GTNN cliay = — +

5 $_1V61x>1.




@ )ANG 5. Bai toan &*ng dung béat dang thirc thuc té

Phuong phap. bit 4n cho dai lugng cin t6i wu, Idp biéu thitc theo rang budc thuc t& (chu vi, thé
tich, dién tich...), r6i dung Co-si dé tim cuc tri. Nh6 d6i chiéu diéu kién thuc té (40 dai, dién tich
> () va két luan kich thudc tai diém roi.

Luyén tap 5.1. MOt ménh vudn hinh chit nhat ¢6 chu vi 40 m. Héi dién tich 16n nhét ctia manh vuon
bing bao nhiéu va khi d6 hai kich thuéc bing bao nhiéu?

Luyén tap 5.2. Ngudi ta mudn rao mdt manh dat hinh chit nhat doc theo mot ba song théng (canh gidp
song khong phdi rao) bing 100 m ludi. Tim dién tich 16n nhat ¢6 thé rao dudc.

Luyén tap 5.3. Mot sgi ddy thép dai 8 m dudc udn thanh khung mdt hinh chit nhat. Hdi dién tich 16n
nhét cia hinh chit nhat d6 bing bao nhiéu?
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Bai 1.
Bai 2.
Bai 3.
Bai 4.
Bai 5.
Bai 6.
Bai 7.
Bai 8.
Bai 9.

x C. PHIEU BAI TAP

Cho a, b, c € R. Chiing minh a® + b* + ¢ +3 > 2(a + b+ ¢).

b
Chooz,b,c>O.ChL’l’ngminh%—1———1—E > 3.
c a

9

Chiing minh (z — 2y + 1)* + (22 — 4y + 5)* > R

Cho a, b, ¢ > 0. Chéing minh (a + b + ¢)(a® + b +

Tim GTLN ciiay = z(6 — z) v6i 0 < = < 6.

Choa,b > 0vaa+ b= 3. Tim gia tri I6n nhat cta tich ab.
1

4
Cho:v,y>Ovéx—l—y:l.’[‘lmGTNNcﬁaA:—+4—.
Zz Y

v6i moi x,y € R.

%) > 9abc.

Tim gia tri 16n nhat va gid trinhd nhatcta A = V7 — 2+ V2 + 2 v6i —2 < o < 7.

Mot chiéc hop hinh hop chit nhat khéng ndp, ddy 1a hinh vudng canh 2 (dm), c6 thé tich 4 dm?.

Hoi phai chon z bing bao nhiéu dé téng dién tich ton 1am hdp (mdt ddy va bén mit bén) 12 nhé nhit?
Khi d6 dién tich 4y bang bao nhiéu?

~ . o e 1 .
Bai 10. (Bay) Mot ban 1ap luan: “Ap dung bat dang thic Co-si, x + — > 2; vay gid tri nhé nhat cda
x

1
f(x) =z + — bang 2.” Lap luin nay diing hay sai? Giai thich.
x



x D. KIEM TRA CO BAN (15 phdt)

Cau 1. Vé6i moi s6 thuc a, b, khing dinh nao sau day luén ding?

A) a? + b > 2ab.
B) a? + b* < 2ab.
C) 2ab > a® + b2
D) a® + b? > 2ab chi khi ab > 0.

+b

Cau 2. Bit déng thic Co-si ¢ > +/ab dp dung dudc khi

A) a>0vab>0.
B) a,btuyy.

C) a<O0vab<O.
D) ab > 0.

. 9 .
Cau 3. V6i x > 0, gid tri nho nhat ctia x + — bang
x
A) 6.
B) 9.

O 3.
D) 18.
Caud. V6i —4 < x < 2, gid tri 16n nhat cta (2 — z)(z + 4) bang
A) 6.
B) 9.
C) 8.
D) 12.
Cau 5. Cho a,b > 0 vaa+ b= 2. Gid tri 16n nhét ctia tich ab bing
A) 1.
B) 2.
C) 4.
1
D) -.
) 2

. o ae b
Cau 6. Cho a,b > 0. Dau “=" trong bat dang thiic % + — > 2 xdy ra khi va chi khi
a

A) a=0>.

B) a = —b.
C) ab=1.
D) a = 2b.

12
+)b

¢

Cau 7. Vé6i z > 0, gid tri nho nhét ctia

A) 2.
B) 4.
O 1L
D) 3.
Cau 8. Xét tinh ding, sai ciia mdi khdng dinh (ghi D/S):

a) V6i moi sb thuc a tacé a? > 0.



®. 11 4
V6imoia,b>0tacé — + - > .
a b a+bd
" . —24 (-8
¢) Ap dung Co-si cho hai s —2 va —8 dugc —2+(=8) >/ (—2)(-8).

d) Néua,b > 0vaa+b=10thiab < 25.

Cau 9. (Trd loi ngdan) Cho a,b > 0 va ab = 16. Gi4 tri nho nhét cta a + b bing bao nhiéu?



@n' E. NANG CAO

. 1 1
Nang cao 1. Choz,y > 0 vax +y = 1. Tim gi4 tri nh6é nhatctia P = —— + —.
»?+y? oy
1 n 1 S 1
(1+2)2 (1+y)? =~ 1+azy
A ., ) a b c 3
Nang cao 3. Cho a, b, ¢ > 0. Chting minh + + > .
b+c c+a a+b 2
Nang cao 4. (HSG) Cho a, b, ¢ > 0 thod abc = 1. Chting minh

Nang cao 2. Cho z,y > 0. Chiing minh

a b c

(a+1)(b+1) * b+ 1)(c+1) * (c+1)(a+1) =

A~ w

10
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~ F. LOI GIAI

Khéi dong

Cau 1. (a — b)? = a* — 2ab + b*;, (a+b)? = a* + 2ab + b*;, (a — b)? > 0 v6i mgi a,b. Cau 2.
Vi (r —2)? > 0nén (z — 2)>+ 3 > 3; GTNN bing 3, dat tai x = 2. Céau 3. a> = (2¢/3) = 12,
b =(3v2)?=18;doa,b>0val2 < 18néna <b. Caud.a®>—2a+1=(a—1)2>0. Cau
5 (Va—vb)?2>0ea—2Vab+b>0< a+b> 2vab; ddu “="khi \/a = v/b, tic a = b.

Luyén tap (phan B)
LT 1.1. Nhan d6i hai vé: can chiing minh 2(a? 4+ b* + ¢?) > 2(ab + bc + ca), tuong duong
(a—=b)2+(b—c)+(c—a)* >0,

ludn ding. Diu “="khia = b = c.
LT 1.2. Nhan d6i hai vé va chuyén vé: can 2a% + 2b + 2 > 2ab + 2a + 2b, tuong ducng

(a—0)*+ (a—1)*+(b—1)*>0,

luon ddng. Déu “="khia — b — 1.
LT 1.3. Bit déng thic tuong duong (nhén 8 hai v€) 4(a®+b%) > (a+b). Vi (a+b)® = a®>+b>+3ab(a+Db)
nén bat déng thic thanh 3(a® + b*) > 3ab(a + b), thc a® + b* > ab(a + b). Ta c6

a® + b — ab(a +b) = (a + b)(a® — ab + b*) — ab(a + b) = (a + b)(a — b)* > 0
via,b> 0. Diu “="khi a = b.
LT 2.1. Bu-nhi-a-c6p-xki cho hai cip (v/3;2) va (v/3 a; 2b):
(3a+4b)? = (V3-V3a+2-2b)? < (3+4)(3a® + 4b?) = 7(3a* + 4b%).

Vi3a +4b = Tnén 49 < 7(3a® + 4b?), suy ra 3a® + 4b* > 7. Dau “="khi a = b, kéthop 3a + 4b = 7
dudca=0b=1.
4

LT 2.2. Xem Vi du 4 (phan A): (a + 2b)* < 5(a® + b?), ma a + 2b = 2 nén a? + b* > = diu “=" tai
2 4
= — b = —,
1T 75

LT 2.3. Bu-nhi-a-c6p-xki cho (v/2;v/3) va (v/2a; v/3b):
(2a + 3b)* < (2+ 3) (20 + 3b*) = 5(2a* + 30°).
Vi 2a + 3b = 5 nén 25 < 5(2a® + 3b?), suy ra 2a® + 3b* > 5; ddu “="khia = b = 1.

1 1 /1 . .
LT 3.1. V6ia,b > 0, theo Cé-sia + b > 2v/abva — + 7 > 2 e Nhan hai vé (cdc so duong):
a a

1 1 1 1 1 4
(a+b)| -4+ - >2Vab-24/ ==4 = —+->
a b ab

a b a+b

Déu “="khi a = b.
LT 3.2. V6i a,b,c > 0: a+b > 2vab, b+ ¢ > 2V/be, ¢ + a > 2+/ca. Nhan ba bt déng thiic ciing

duong:
(@+b)(b+c)(c+a) >8Vab-bc- ca=8Va?b*c? = Sabc.

Diu “="khia =b=c.

11



@ 3.3. Ghép tling cdp theo Co-si:

b b b b
—C—I—QZQC, %_FG/_ZQG/’ a——}——CEQb.
a b b c c a

< o N b b .
COng ba bat dang thtc roi chia 2: > + % + “ >a+b+c.Dau“="khia=0b=c.
a c

18 18 18 ) 18
LT4.1. > >0, — > 0; Co-si: = + — > 24/ - =2 = 6. DAu“="khi = = — < z = 6. Viy
2 T 2 T 2 x 2 T
miny = 6 tai x = 6.

LT 4.2. Hai thttas6 z +3 > 0vab —x > 0 ¢ tdng (x + 3) + (5 — ) = 8 khong d6i. Theo CoO-si

(z+3)5—1x) < ((x+3);(5_$))2= (§)2: 16.

Diu“="khiz +3=5—-2< r=1.Viymaxy = 16 tai z = 1.

-1 1 —1
UMﬁJmhgzx +§w&x>1mx > 0):
_e-l o2 1 feoT 2 1,15
YTy T 12 2 ‘z-1'2 “Ta27 %
AL .= 1 2 2 A . 5 .
Dau “=" khi 5 = 1 Sx—-1)y=4<r=3(dox > 1).Vaymmy:§talx:3.
l’ —
LT 5.1. Goi hai kich thuéc 1a a,b > 0; chu vi 2(a + b) = 40 nén @ + b = 20. Dién tich S = ab <
b\? ) )
a4 ; = 10% = 100 (m?). Dau “="khi a = b = 10. Vay dién tich 16n nhit 100 m?, khi m&nh vuon

1a hinh vuéng canh 10 m.

LT 5.2. Goi canh vudng gbc vdi song la y (rao hai canh), canh song song v6i song la z (rao mot canh):
x + 2y = 100. Dién tich

1/2 > 1/100\* 1
S =xy= (@yx<—(3””) :-(——)::iamozuamm%

1
2 2 2 2\ 2

Diu “="khi 2y = z, két hop z + 2y = 100 dudc z = 50, y = 25. Vay dién tich 16n nhat 1250 m?.

N
LT 5.3. Goi hai kich thudc a, b > 0; chu vi2(a+b) = 8néna+b = 4. Diéntich S = ab < (a;— ) =
4 (m?), diu “="khi @ = b = 2. Vay dién tich 16n nhit 4 m? (hinh vudng canh 2 m).

Phiéu bai tap (phan C)

Bai 1. Bit ddng thic tuong duong (a —1)?+ (b—1)*>+ (¢ —1)? > 0 (khai trién: a®> —2a+1+--- > 0),
ludn ding. Dau “="khia =b = c = 1.

. . b
Bai 2. Ap dung Cb6-si cho ba so duong %, -, <,
¢ a
@ b gl b ¢ sy
b ¢ a b ¢ a
P ca b ¢
Dau “="khi — = - = —,tica=b=rc.
b ¢ a
Bai 3. biat u =  — 2y. Khi dé
2 2 2 2 2 11\* 9 _9
(x—2y+1)°"+Q2r—4y+5)°"=(u+1)"+2u+5)"=5bu"+22u+26=5 ut —1—525.

12



11 11
@ “="khiu=——,tlcx — 2y = ——.
5 5
Bai 4. Co-si: a + b+ ¢ > 3V abc vaa® + b% + ¢ > 3v/a2b2c2. Nhan hai vé (céc s6 duong):
(a+b+c)(a+ b + ) > 9Vabe - Va2b2c2 = 9V a3b3c3 = abe.
Diu “="khia =b=c.
) . . 6\
Bai 5. Hai thtas6 z > 0 va6—x > 0 c6 tong v+ (6 — ) = 6 khong doi; Co-si: (6 —z) < (—) =9.

Diu“="khiz =6 — 2 < x = 3. Viy maxy = 9 tai z = 3.

b\°  /3\* 9 3 9
Baig.ab< (20} — (2) — 2 Daus—"khia—=b— 2. Vay max(ab) = -.
2 2 4 2 4
Bai 7. Dung bat ddng thic dang cong miu (hé qua Bu-nhi-a-cdp-xki) v6i z,y > 0:
2 2 2
ORI O
x y — r+y 1 4
< 2 1/2 < 4 1 25
Dau “="khi — = L S o =4y,kéthgpr +y =1dudc z = = Y= S.VéyminA: R
T Y

Bai 8. bidukién —2< 2 <7nén7—x>0, 2+ 2> 0.
GTLN. Bu-nhi-a-cop-xki cho (1;1) va (v/7 — z;v/2 + 2):

A=1VT— 241 V2t e <\ JO+)((7T—2) + (2 +2) = V2 9=3V2

) 5
Dﬁu“:”khi7—x:2+x<:>x:é.VéymaxA:?)\/?.

GTNN.Tac6 A2 = (T—2)+ (2+2)+2/(T—2)2+2) =9+2/(T—2)(2+2x) > 9,nén A > 3.
Dau “="khi (7 — z)(2+ z) = 0, thic z = 7 hodc x = —2. Viy min A = 3.

N 4 .
Bai 9. Chi€u cao hop i = — . Dién tich ton (mot ddy 2% va bdn mit bén 4zh):
x

16 8 8 . 8 8
S:z2+4xh:x2+—:x2+—+—23{;/:102-—-—:3\3/64:12.
x T x T T

Diu “="khi z? = ; & 12 =8 & z = 2 (dm), khi d6 h = 1 dm. Vay S nho nhét bang 12 dm? tai
T = 2 dm.

Bai 10. Sai. Bat déng thic Co-si x + é > 2 chi ding khi z > 0; dé bai khdng cho diéu kién z > 0. Néu
x < 0thi f(z) =z+ é <0< 2(vidy f(—1) = —2), thim chi f khong c¢6 gi4 tri nhd nhat. Mubn két
ludn min f = 2 phai bd sung diéu kién = > 0 (khi d6 diu “=" dat tai x = 1).

Kiém tra co ban (phan D)

Ciu (1|2 |3|4|5]|6]|7
Papan | A|A|A|B| A

Cau 1. Chon A. a® + V? — 2ab = (a — b)? > 0 v6i mai a, b.

) b
Cau 2. Chon A. Co-si chi 4p dung cho cdc s6 khong am (v6ia = b= —1 thi & ; =—1<1=+ab,
nén phuong dn ab > 0 sai).
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®13.ChonA.x+9 > 2v/9 = 6, ddu “="tai z = 3.
xXr

) ) . 6)°
Cau 4. Chon B. Hai thitas6 2—x > 0, 244 > 0c6 tong 6 khong doi nén (2—z)(x+4) < (5) =09,
dattaiz = —1.
a+b\>
Cau 5. Chon A. ab < (T) =1,dattaia =b= 1.
A D . ca b,y A
Cau 6. Chon A. Dau “= cuaCo—mZ—i——ZQkhlg:—,tca =b*,doa,b>0néna =>.
a a
1)? 242 1 1
Cau7.ChonB 1 w2l o o datin = 1.
T x x
s« —2—-8
Cau 8. 2a) D. b) D (da chiing minh 6 LT 3.1). c) S (Co-si can s0 khong am; hon nita =-5<
b 2
4=/16). d)P (ab < <%> — 25).
Cau9.a+ b > 2vab = 2¢/16 = 8, diu “="khi a = b = 4. Pap sb: 8.
Néang cao (phan E)
NC1.bits=2>+y?vap=ay;viz+y=1néns+2p = 1, tlc s = 1 — 2p. Viét
S S S A W U S
o242 xy \a2492 22y 22y’
N , . ) 11 4
Véiu=x"+y*>0, v=2xy >0thiu+v=(r+y)*=1theoLT3.1tacéd — + — > =4.
U v u—+v

2 1 )
Ao L e L S 9 Dod6 P > 442 — 6. Ca hai ddu “=" xdy ra khi
2 2 2xy

1
x:yzﬁ.VaﬁyminP:&

Ngoai ra 2zy <

NC 2. Vi z,y > 0, quy dong thi bit dng thic tuong ducng
[(L+2)* + (1 +y)?*] (L +ay) > (1+2)*(1+y)*
Khai trién va rdt gon, vé tréi trit vé phai bing
vy(x —y)* + (vy — 1)* > 0,

ludn ding. Dau “="khiz = y = 1.

NC 3. Cong 3 vao hai vé va nhém:

a b c 1 1 1
+1)+ +1)+|——+1)=(a+b+c) + + .
b+c c+a a-+b b+c c+a a+bd

bitr =b+c¢,y=c+a, 2 =a-+b(deuduong) thiz +y+ 2z = 2(a + b+ ¢). Theo Co-si
1 1 1

(x+y+2) <—+—+—> > 9, nén
A TR

) b
Trur 3 hai vé dudc a + + ¢ >
b+c c+a a—+bd
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@ 4. (HSG) Quy dong, bit déng thiic tuong duong
da(c+1)+4b(a+1) +4e(b+1) >3(a+1)(b+1)(c+1).
Khai trién hai vé (dung abc = 1) va riit gon dua vé
(ab+bc+ca)+ (a+b+c) > 6.

Theo C6-si cho ba s6 duong: ab + be + ca > 3v/a2b2c2 = 3vaa + b+ ¢ > 3vabc = 3 (Vi abc = 1).
Cong lai dudc diéu phai chiing minh. Dau “="khia = b =c = 1.
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