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Chai dé

BAT DANG THUC

1. Tinh chal:
Diéu kién Npi dung
Céng hai vé véi s6 bat ki a<boa+c<b+c 1)
Bdc cdu a<bvaib<c <a<c (2)
,1c>0 a<b&eac<be (3a)
Nhan hai vé
c<0 a<beac>hbc (3b)
A A A 7 a< b
Cf)ng vitheo ve cac BPT e atc<btd (@)
cung chiéu c<d
Nhén 2 vé BDT khi biétns | 0<a<b
<> ac<hd 5)
dwong:a> 0,¢> 0 O<c<d
~ 75 2n+1 2n+1
Nang lén liy Mii le a<bea™" <b (62)
thica voi NE L | \pg chin | 0<a<besa® <b™ (6b)
’ ’ a>0 a<beJa<yb (7a)
Lay can hai ve
abitky | a<be3a<io (7b)
L 11
) a, b cung dau a>be—<= (8a)
Nghich a b
da . 1 1
o a,bkhic ddu | a>be=>2 (8b)
w Luu y:
v' Khéng c6 qui tac chia hai vé bdt dang thire ciing chiéu.
v’ Ta chi nhan hai vé bdt ding thirc khi biét ching dwong.
v’ Can ndm viing cdc hang dang thire ddng nhé va cdach bién doi,
2. Bdt dang thitc vé cdc canh ciia tam gidc:
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Voia, b, ¢ la do dai ba canh cua mot tam giac, ta co:

e ab,c>0 e |a-b|<c<a+b
e |b—cl<a<b+c e |c-al<b<c+a
3. Bdt ding thit vé gid tri tuyét déi:

—|X| <x< |X|, Vv&i moi s6 thuce x

|X| > O;|X| > X;|X| > —X, voi moi 56 thuc x

IX|<a<-a<x<avdia=>0

|X|2a<:>XS—ah0dc XZa ygig >0

o Dinhli: Va, btaco: Ha|_|b” S|a+b| S|a|+|b|.

4. Bdt ddng thitc giita trung binh céng va trung binh nhén
(Bdt ding thitc Co-si hay AM-GH)

o Dinh li: Véi hai s6 khong am a, b ta co:

2
aTHOZ ab| hay a+b>2\ab hay (—j >ab

Ddéu “="xdy ra khi va chi khi a = b.

o H¢ qud 1: Néu hai s6 duong thay,déi nhung co tong khong doi thi
tich cua ching lon nhat khi hai s6 do bang nhau.
Tuwee la voi hai so duong a, b co a + b = S khong doi thi:

2

S? S
2Jab<S < ab< 7:> (b)) = i dat dwoc khia =b
Y nghia hinh hoc: Trong tdt ca cdc hinh chit nhdt ¢é cing chu vi
thi hinh vudng c6 dién tich I6n nhat.
o H¢ qudi 2: Néu hai sé dwong thay doi nhung cé tich khéng doi thi
tong ciia chiing 1om nhat khi hai s6 dé bang nhau.
Tike la véi hai s6 dwong a, b c6 a. b = P khéng doi thi:
a+b>2\JP = (a+h),,,, = 2/P, dat dwoc khia=b
Y nghia hinh hoc: Trong tdt ca cac hinh chit nhdt c6 cing dién
tich thi hinh vuéng cé chu vi nhé nhat.
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o Mo rong:

@ Véi cac so a, b, ¢ khong am, ta co:

3
a+g+c > 3[abc hay a+b+c>33%abc hay (a+Tb+cj > abc

Daéu “="xdy ra khi va chi khia = b = c.

@ Vi n s0 ai, @, as, ..., an khong am, ta co:

+a,ta . ta
: > 1a,a,3,..3,

Ddu “=" xdy ra khi va chi khi a1 = a; = a3 = ... = an.
5. Bdl ddng thitc Bunhiacépxki (chithg minh trutc khi ding)
% Dang téng qudt:
Cho 2n 6 thuc tiy ¥ a, @y, ..., an, b1, Do, ..., bo,khi d6:

v Dang 1:
(b +ab, +..+ab ) <(@’+a +..+a’)[ +b? +..+b?)
Déu “="xdy ra @ﬁ:i:...:ﬁ.
b2 bn
v’ Dang 2:
lab, +a,b, +..+ah,|< (@ +a2 +..+a7)(0? +b? +...+b?)
Ddéu “=""xdy ra @ﬁ:i:...:ﬁ.
b2 bn
v Dang 3:
ab +ab, +..+ab, < /(@ +a +..+a2)(b? +b? +...+b?)
Dau “=" xdy ra @ﬁ:ﬁ:_ =320.
b2 bn

% Hé qud:
V' Néu ax, +a,X, +..+a X, =C la hang so thi:

CZ

2 2 2
a +a; +.+al

&

min(x? + X2 +...+x%) =

N
QD
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V' Néu X2+ X2 +...+ X2 =C? la hang s6 thi:

max(a,X, +a,%, +...+a,x,) =|c|y/a? +a2 +...+ a2

a & a,
max(a,X, +a,X, +...+a,x.) :—|c|\/a12 +a+..+a
sl % Ao
al a2 n

s Truong hop ddc biét:
Cho a, b, x, y la nhitng 50 thue, ta co:

v’ Dang I: |(ax+by)* < (a” +b*)(x* + y?)|.

pia a8 D
Xy
v’ Dang 2: |ax+by|§\/y(a2+b2)(X2+y2) ,
i s .
Xy

v’ Dang 3: ax+bys\/(a2 +bH)(X* + y?)|.

Dang 1. Chitng minh BT dua vao dinh nghia va tinh chdt
Dk A k)
A. PHUONG PHAP GIAI

Pé chitng minh A> B bang dinh nghia, ta lira chon theo cdc hudng sau:

Huéng 1. Ching minh A—B >0

Hudng 2. Thuee hién cdc phép bién doi dai sé dé bién doi bat dang thirc
ban dau vé mot bat dang thirc dung.
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Huwéng 3. Xudt phat tir mot bat dang thirc diing.

Huwéng 4. Bién doi vé trdi hodc vé phdi thanh vé con lqi.

Chii y: Véi cdc hudng I va hudng 2 cong viéc thuong la bién doi A—B
thanh tong cdc dai heong khéng am. Va véi cac bat dang thire A—B >0
chiing ta can chi ra dau “=" xdy ra khi nao ?

B. BAI TAP MAU

VD11 Cho a, b, ¢, d 1a cac sb thuc. Churng minh cac bat drflng thire sau:

@ a’+b*>2ab ® a’+b*+1>ab+a+b
® a’+b?+c*>ab+bc+ca @ Néu A m 2ate
b b b+c

® a’+b®>a’b+b’a=ab(a+b)

® VaZ +x% +b% +y? >[(@+b)? + (x+y)?
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C. BAI TAP CO' BAN VA NANG CAO
1.1 Cho a, b, ¢, d 1a céc sb thuc. Churng minh cac bat déng thire sau:
® a’+b’+c*+3>2(a+b+c)

® a’+b*+c®>2(ab+bc—ca)
2
® %+b2+cz >ab—ac+2bc

@a'+b* +c*+1>2a(@’b—a+c+1)
® a’(1+b?*)+b*(L+c?)+c?*(1+a%) > 6abc

® a’+b*+c®+d* +¢€? >a(b+c+d +e)

ol 1 1
abcfff

® a+b+c>+ab++/bc++/ca, voia, b,c>0

voia, b, ¢c>0

1.2 Cho a, b, ¢, d 1a cac sé thuc. Ching minh céc bit dang thirc sau:
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1.3

1.4

1.5

3 3 3
@ a+b z(a;bj ,voi a, b>0

2
® a*+b*>a’h+ab’
® a*+3>4a’
@ a*+b®+c®>abc, voiab,ec>0

6 6 2
®a +b<® 2 siabvr0 @ 2250
b* a JaZ+2
1 1

,voi a, b>1

+ >
1+a? 1+b* 1+ab
(a° +b%)(a+b) > (a* +b*)(a? +b?), voi ab >0

Cho a, b, ¢, d, eeR. Chiing minh (1). Ap dung bét

dang thirc (1) dé chirng minh cac bat dang thirc sau:
® (a®+1)(b* +1)(c* +1) >8abc
@ (a® +4)(b* +4)(c* +4)(d* +4) > 256abcd

® a*+b*+c*+d* > 4abcd

Cho a b, ceR. Chimg minh [a®+b?+c?>ab+bc+cal (2). Ap
dung bét dang thire (2) dé chirng minh cac bat ding thirc sau:

® (a+b+c)<3(a’*+b*+c?) ® a’ +b* +c* >abc(a+b+c)
2 2 2 2
® (a+b+c)?>3(@b+bc+ca) @ 2 “; e z(“g“’j

® a+:+e2 ’ab+k;c+ca véia b, c>0

® a*+b*+c*>abc, véi a+b+c=1

Cho a, b, ¢, d >0. Chirng minh rang: néu g 220
b b b+c

Ap dung bit dang thirc (3) dé chimg minh cac bat ding thirc sau:

(3).
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1.6

1.7

a b c
<2
a+b b+c c+a
® 1< a + b + ¢ + d
a+b+c b+c+d c+d+a d+a+b
® 2< a+b b+c c+d d+a <9

+ + +
a+b+c b+c+d c+d+a d+a+b

Cho a, b, ceR. Ching minh |a®+b®>a’b+b*a=ab(a+b)| (4).

Ap dung bét dang thic (4) dé chirg minh cac bt ding thic sau:
3 3 3 3 3 3

@A D HC O satbro)
ab bc ca

1 1 1 1
3 3 + 3 3 + 3 3 S
a‘+b*+abc b’+c’+abc c’+a’+abc abc
1 1 1
+ +
a+b®+1 b*+ci+1 c+at+l
1 1 1
+ +
a+b+1 b+c+1 c+a+l
® g/4(a3+b3)+§/4(b3+03)+§j4(c3+a3)22(a+b+c),
a, b, c=0
Cho a, b, x, y € R. Chirng minh bt dang thirc sau (BDT Min-cop-

,a, b c>0

<1, voi abc=1

<1,véia, b, c>0 va abc=1

xki): [vaZ + x2 +\/b2 +y2 > \/(a+b)2 +(x+Y)?| (5). Ap dung (5):

@ Cho a, b>0 thoaa+b=1. Chirng minh: \,ll1+a2 +\/1+b2 Z\E

® Tim GTNN cua Pz\/a2+b—12+\/b2+i2,v(ri a,b=0
a
®Cho X, y, z>0 thoéa x+y+z=1.

Chung minh: \/XZ +i2 +\/y2+i2 +\/22+i2 > /82
X y z
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Dang 2. Chithg minh BT dua vao BDT Cauchy (AM-GM)
DA Tk
A. PHUONG PHAP GIAI

Cdc dang ciia bat dang thire Cauchy (AM-GM):

X+y=>2 ;
o Joi Xy>0thz{ y= ﬂ ® .Dau “="xayrakhi Xx=yY.

X +y*>2xy @

2

X+y
o VsixyeR thi ( 2 j‘xy ©
(x+Yy)?>4xy @

X+y+z>33xyz ®
. Véix,y,zZOthi(

Ddu “="xdayrakhi x=Y.

3 A u:n M _ _
X+ Y+ 2 . Dau khi x=y=12

] >xyz ®

B. BAI TAP MAU

Loai 1: Panh gia tir trung binh cong sang trung binh nhdan va
ngworc lai:

vD12 Cho a, b, ¢>0. Ching minh cac bat déng thire sau:

® (a+b)?>4ab ®@ 2(a*+b*) >(a+b)’
©1+l2i @1+1+1_ 9
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Loai 2: Tach cdap nghich ddo

vD13 Chirng minh cac bat ding thirc sau:

a b x 18

@ +->2(vab>0) @ J+--26(vx>0)
X 1_10
—_—t > _>— >
©2+x— >3 (Vx>2) (4)a+a_3 (va=3)

Loai 3: Str dung bo dé suy ludn tir BDT Cauchy (AM-GM):
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Dang I: (x+y)(1+£J24 hay£+£2 4 @
Xy X Yy X+y
Déu “="xdyrakhix =y
Dang 2: (x+y+z)(i+i+lj29 hay 1,11 J (2
X y z X Yy Z X+y+2

Dau “="xayrakhix=y=z

vD14 Cho a, b>0. Chirng minh £+l2i
a b a+b

(1). Ap dung bét dang

thirc (1) dé chimg minh cac bat dang thirc sau:

®1+l+l22£ 1 + 1 + 1
a b c a+b b+c c+a

j (va,b,c>0)

+ >
a+b b+c c+a

(va,b,c>0)

1+1 1>2(1

+ ! + !
2a+b+c 2b+c+a 2c+a+bj
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Loai 4: Ddt dn phu dé do dung BDT Cauchy:
VD15 Cho a, b, c>0. Chimg minh bit ding thirc (BPT Nesbit) sau:

o 3 b+c=x

a + + ¢ >— HD: Pgt ;c+a=y
b+c c+a a+b 2

a+b=z

C. BAI TAP CO' BAN VA NANG CAO
Loai 1: Panh gia tir trung binh céng sang trung binh nhdn va
ngwoc lai:
1.8 Cho a, b, ¢>0. Ching minh cac bat dang thirc sau:
@ a’+b*>2ab ® (a+b)(1+ab)>4ab

@(a+b+c)(1+1+1J29 @(a+b)[l+lj24
a b c a b
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@(1+Ej(1+9j(1+3j28 ©1+l+l+izL
b c a a b c¢c d a+b+c+d
® (L+a+b)@a+b+ab)>9ab @ (Va+vb) >64ab(a+b)’
® 33’ +7b° >9ab’ (a+b)(b+c)(c+a)>8abc

@(\/5+\/5)222 2(a+b)\ab @ \7+—222,va>—3

a-+

1.9 Cho a, b, ¢ >0. Ching minh cac bat dang thirc sau:
® a+b+c>+/ab++/bc++/ca

® ab+bc+ca2\/abc(\5+ﬁ+ﬁ)

@a—b+E+%2a+b+c @i+3+izl+l+1
c a b bc ca ab a b ¢
3 3 3
@ab+§+92a+b+1 @a—+b—+c—2ab+bc+ca
b a b ¢ a

1.10 Cho a, b, ¢>0. Ching minh cac bat déng thtrc sau:

2 2 2 3 3 3
a~ b° c a> b ¢
® —+—+—2=a+b+c @ 5+—+—=a+b+c
b ¢ a b" ¢° a
3 3 3 2 2 2 3 3 3
a> b® c_a b c a b’ c
®+5+—52—+—+— @ —+—+—2=a+b+cC
2 2 2
b ¢ a b ¢ a bc ca a
3 3 3 5 5 5
a a
©F+—+—2ab+bc+ca @F+—3+—32a2+b2+c2
cC a c a

Loai 2: Tach cap nghich ddo
1.11 Chung minh céc bat dang thirc sau:

1.9 a?+2
—>Z (vax>2 >2 (VaeR
®a+a2 4 ( a ) ®\/ﬁ ( ae )
X+8 1
>6 (Vx>1 a+ >3 (Va>b>0
© x—1 ( ) ® a(a—b) ( )
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Loai 3: Str dung bé dé suy ludn tir BDT Cauchy (AM-GM):

1.12 Cho a, b>0. Chimg minh |=+=>—"—| (1). Ap dung bit ding

thire (1) dé chiing minh céc bat dang thirc sau, voi a, b, ¢>0:

®1+l+122( ! + ! + 1 j
a b c a+b b+c c+a

1 1 1 1 1 1
+ + > + +
a+b b+c c+a 2a+b+c 2b+c+a 2c+a+b
1 1 1 1 1 1

+ + <1 voi —+—+—-=4
2a+b+c a+2b+c a+b+2c a b c

ab bc ca _a+b+c
+ + <
a+b b+c c+a 2

1.13 Cho a, b, ¢ 1a d6 dai ba canh ctia mot tam giac, p 1a nira chu vi.

Chtng minh ring: 1 + ! + ! 22(1+l+lj
p—-a p-b p-c a b c
. . 1 11 9 .
1.14 Cho a, b, ¢>0. Chirng minh |[—+=+=2> (2). Ap dung
a b c a+b+c

bat dang thire (2) dé chirng minh cac bat ding thirc sau:
2 2 2
+ + > J
a+b b+c c+a a+b+c

1 1 1 3
® (a® +b*+c? + + >Z(a+b+c) (Va,b,c>0
( )(a+b b+c c+aj 2( )( )

(va,b,c>0)

X y
+ +
X+1 y+1 z+1
1 1 1
2 + 2 + 2
a“+2bc b“+2ac c°+2ab
1 1

ﬁ+—+i+i230 (va,b,c>0)
a“+b“+c° ab bc ca

s% (Vx>y>z>0;x+y+z=1)

>9 (Va,b,c>0)
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Loai 4: Ddt én phu dé do dung BDT Cauchy:

1.15 Cho x> 2014. Chiémg minh bit dang thirc sau:

Jx—2013 N Jx—2014 o1 1
X+2 X - 242015 242014
_ la=+/x-2013>0
HD: Dat
b=+/X-2014>0
1.16 Cho Xx,Y,z>0. Chirng minh bat ding thirc sau:
X + y + Z < 3

2X+Y+2Z X+2Yy+Z X+y+2z 4
a=2x+y+z>0

HD: Pat sb=x+2y+z2>0
C=X+y+2z>0
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Dang 3. Chuthg minh BDT dua vao BT Cauchy Schwarz
DATATA)
A. PHUONG PHAP GIAI

Thiee chat bdt dang thire Cauchy Schwarz la hé qua truc tiép ciia bat
d‘ang thirc Bunhiacdpski ma ¢ day dé dang hinh dung, tam goi la bat

dang thirc cdng mau so. ’
1. Cho a, beR va x, y>0. Ap dung BDT Bunhiacépski cho bo hai

(«/_ \/—] (\/_\j_)tadu"oc
e e R B e s

Xy X Yy X+y
1)

2. Cho a, b, ceR va X, Yy, 2>0. Ap dung BPT Bunhiacépski cho bé

| (45.5.42) e

bas{j:(«/_\/_\/_
aZ b2 CZ Bunhiacopski [ g b C
(7+7+?](x+y+z) > [ﬁ&+ﬁﬁ+$ﬁ}

2 2 2 2
X Yy Z X+y+12Z

B. BAI TAP MAU

a’ b? c® _a+b+c
+ + >
b+c c+a a+b

VD16 Chirng minh: ,voia, b, c>0
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C. BAI TAP CO' BAN VA NANG CAO
1.17 Ching minh:
a b C
+ +
b+2c c+2a a+2b
a b C
+ +
b+c c+a a+b

>1,v6ia, b, c>0

3 .
>—,voia b c>0

a b® ¢ a’*+b*+c?
+ + >
b+c c+a a+b 2
a b C
2+ 2+ 22 ?
(b+c)* (c+a)* (a+c)” 4(a+b+c)

2

,voi a, b, celR

voia, b ¢c>0

a’ b? c

~+ =+ ~>=>1,v6ia, b,c>0 vaa+b+c=3.
a+2b- b+2c- c+2a

1.18 Véi a, b, ¢ 1a d9 dai 3 canh cia mot tam giac. Chirng minh rang;

a’ b? c?
+ + >a+b+c
b+c-a c+a-b a+b-c
a b® c?

>a’+b?+c?

+ +
b+c-a c+a-b a+b-c

1.19 Véi a, b, c>0 va a+b+c=3. Chirng minh réng:

a b C
+ + >
a+2bc b+2ac c+2ab
a b C

+ + <1
2a+bc 2b+ac 2c+ab
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Dang 4. Chithg minh BDT dut vao BOTC.B.S

SO0

A. PHUONG PHAP GIAI

Cho a, b, x,yeR

Choa, b, c x,y,zeR

0 (ax+by)? < (a2 +b*)(x* +y?)
a b

Dau “="xay ra khi Xy

(1
(ax+by+cz)? <(@® +b* +c?) (x> +y* +7%)
a

/" ‘“ . kd . X
Dau “="xay ra khi

® |ax+by| < /(a2 +b?)(* + y?)
a_b

Ddu “="xdy ra khi Xy

2]

|ax +by +cz| < \/(az +b*+c?) (X +y2 +7%)

a
X

b_c
y z

Dau “="xay ra khi

@ rby< J(@ +b2)(C +y?)

a_bsy

Dau “=" xdy ra khi Xy

3]

ax+by+czs\/(a2 +b*+c?) (X +y? +7%)
a_b_c
y

>0

z

Dau “

” xay ra khi X

B. BAI TAP MAU

Chtng minh riang néu x°

+y? =1 thi 3x+4y|<5
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C. BAI TAP CO' BAN VA NANG CAO
1.20 Ching minh cac bat dang thirc sau:

® Néu x*+y® =1thi [3x+4y|<5
@ Néu x* +2y? =8 thi |2x+3y|£2\/1_7

® Néu x* +4y? =1thi |x—y|s§
® Néu 36x% +16y% =9 thi |y—2x|g%

1.21 Ching minh cac bat dang thirc sau:

@ Néu xe[L 3] thi A=6x-1+83—x <102
@ Néu xe[L; 5] thi B=3Jx-1+4/5—x <10
@ Néu xe[-2;1]thi C=V1-x+V2+x <6
@ Néu xe[4;13] thi D=2/x-4+/13—-x <35

1.22 Ching minh cac bit dang thirc sau:

@ Néu x> +y? =1thi |x+2y|£\/§

@ Néu 3x+4y =1thi x* + y? 2%

® Néu 4x—3y =15thix* +y*>9
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Dang 5. Chuthg minh BDT dua vao loa do vecle'
DA Tk
A. PHUONG PHAP GIAI

1. d=(x; y):>|a|zm

2. AB=(% - NS

3. AB+BC > AC, diu “=" xdy ra khi B nam giita A va C.

4. |a|-N|<|a+9|<|a|+|V], ddu “=" xay ra khi G,V ciing huéng

5. |U+V +W| <[U|+[V|+|W|, ddu “=" xay ra khi G, V, W ciing huwong
6. [6.v] <|l.|v]

B. BAI TAP MAU

VD18 CMR: y/(a+C)? +b? +4/(a—c)? +b? >2Va? +b?, vi a, b, ceR
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C. BAI TAP CO' BAN VA NANG CAO
1.23 Chirng minh bat dang thirc sau:

@ Ja?+4b? +6a+9 ++/a2 +4b? —2a—12b+10 >5.véi a,b,ccR

@ Ja?+ab+h? +ya2+ac+c? >+/b?+ch+c?, véi a,b,ceR
® J(a—b)* +c? +/(a+b)’ +¢? =2a’+¢c? , véi a,b,ceR
@ -1<VXC+x+1-x*—x+1<1, véi xeR

® \Jc(a—c) +\c(b—c) <+/ab, véi a>c>0, b>c
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Dang 6.Bdt dang thitc vé gid tri tuyél doi
o000

A. PHUONG PHAP GIAI

-

. —|X| <x< |X|, V&i moi s6 thuce x

N

|X| > O;|X| > X;|X| > —X, voi moi s6 thuc x

w

X <aw-a<x<avsi @20

4. |X>a< x<-a hodc X2 @ ygi 320

B. BAI TAP MAU

VD19 Véicacsb a, b, ¢ tiy y. Ching minh ring:
@ |a+b|>|a|—|b| @ |a—b|<[a|+]|b|
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C. BAI TAP CO' BAN VA NANG CAO
1.24 Véicacsd a, b, ¢ tuy y. Chirng minh rang:

@ |a+b+c|<[a]+|b|+]c| @ |a—b|+|b—c|>|a—c]|
la-b| _ [a] _ o] a+b| _ [a]+]p]
1+|a=b| 1+[a  1+]b| 1+|a+b|  1+|a|+|b|

1.25 Chirng minh rang;

@ |a|<2[a—b| voi [a|>2p] @ Néu x>y>0 thi —— >
X+1 y+1

1.26 Chirng minh rang; x+|x| >0 véimoix € R.
Ap dung: Chiung minh ring \Xx++x*—x+1 xic dinh v&i moi
vVxeR.

1.27 Chirng minh rang:
@ Néu

a|<1, |b—1]<10, |a—c|<10 thi |ab—c|< 20.

® Néu

a|<1, |b| <1 thi |a+b|<[L+ab].
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Dang 7. Stk dung phutong phdp lam trgi

DAk Dk

A. PHUONG PHAP GIAI

1 Phuong phap:
Pé chimg minh A< B, ta lam tréi A thanh C (A<C), trong dé C la

dang tinh duoc t(fng hitu han hodc tich hitu han, sau do ching minh

C <B (biéu thirc C dong vai tro trung gian dé so sanh A va B).

e Phwong phdp chung dé tinh  tong  hiu  han
S, =a,+a,+a,+...+a, lacé ging biéu dién moi nhdn tir a, clia
S, duci dang hiéu 2 s6 hang lién tiép nhau a,=m_—m, ;. Khi
do:

Sn :(ml _m2)+(m2 _m3)+(mn _mn+1) = ml _mn+l

e Phuwong phdp chung dé tinh tich hitu han P, =a,.a,.a, ...a  la co
gdng biéu dién méi nhan tir a, cua P, duoi dang thuong 2 s6

mk

hang lién tiép nhau a = . Khi do:
k+1
p-m M M _ M
" m2 m3 mn+1 mn+l
2. Vidu:
1 1 1 .
@ CMR: —+—+—+--+ <lvéineN* (1)
12 23 34 n(n+1)
Gidgi
Ta co : i=1'—£
12 1 2
1. 11
23 2 3
1 1 1
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Do do VT (1)= i+i 4ot 1 =1- <1voi neN*
1.2 23 n(n+1) n+1
tiyi+i i <1lvéi neN*
12 23 34 n(n+1)
1 4 i
® CMR: ( j( j ..... [ jz_mvmnew
n+2n) 3
Gidi
, 1 k?+2k+1 (k+1)* k+1 k+1
Taco: 1+—; = = = .
ke+2k  kk+2) kk+2) k k+2
1 4 22
= l+—=—=—-—
3 3 13
1 9 33
l+—=—=—=-—
8 8 24
1 n+1l n+l1
1+— = .
n°+2n n n+2
Do do, VT (1):
(14_1)(14_1) ..... (]_4_ 21 ng.n_ﬂzzn-’_zzz_izﬂ
3 8 n“+2n) 1 n+2 n+2 n+2 3
Vay 1+1 1+1 ----- 1+ 21 zﬂxvineN*
3 8 n“+2n) 3

B. BAI TAP CO' BAN VA NANG CAO

1.28 Chlﬁ:ng minh rang véi moi s nguyén dwong n, ta co:
1 1 1

@—— —+—+..+ <1
12 23 34 n(n+1)
1 1 1 1
Sttt t—5<2
®1? 2?3 n’
1 1 1 1.1

+ + +...
n+l n+2 n+3 2n 2

1.29 Cho k >0, ching minh: #<2(i_ 1 j
(k+)vk
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Ap dung: CI\/I:%+ <2,v6i neN¥*,

Lt
32 43 7 (n+DVn

1.30 Cho k >0, chung minh %<i—l.

k? k-1 k
: g .1 1 1 1 . -
Ap dung: Chlirng minh: 1—3+?+§+...+F<2,V0’1 neN*.
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Dang 8. Ung dung BDT dé gidi PT, HPT, BPT
DADATA)

o Logi 1: Tong hai sé khong am:

[f O +[0(0T =o@{f(x)zo

g()=0
e Logi 2: Phwong phdp doi lap:
v’ Gidi phuong trinh f(x) = g(x) (*)

P fx)=M f(x)=M
v’ Néu chitng minh dwoc thi (*) <
g(x)<M g(x)=M

e Logi 3: Str dung tinh chit:

v’ Gidi phuong trinh f (X)+g(X)=M +N (*)

g(x
v Néu chitng minh dwoc { (( )) thi (*) < {;((:)) : ::l/l

B. BAI TAP MAU

VD110 Giai phuong trinh sau: /X —4 ++6—x = x* —10x + 27
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VD111 Giai phuwong trinh sau: U+ X1+ —X+1=X2—X+2

C. BAI TAP CO' BAN VA NANG CAO

1.31 Giai cac phuong trinh sau:
@ X2 —2X+3=2X% — X +/-3x% +3x+1.
@ Vx—2+4—x =x?—6x+11
@ V2x—3+5-2x =3x* -12x+4

6
—x? +10x—24

® VX2 —2X+5+/x-1=1—x*+2X.

® /3X% +6X+7 +/5x% +10X+14 = 4— 2x — x>

@ 2Xx—-1++/19-2x =

@ 3K +6X+T7 +2X2 +4X+3=2—2x—X°

V3X2 46X+ 7 +5x2 +10X +14 = /24x% — 2x — X2
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TN1.1

TN1.2

TN1.3

TN1.4

TN1.5

TN1.6

TN1.7

TN1.8

Baii tdp triic nghiém chi dé 1: Bét ding thitc
SO0
Néu a>b va ¢ >d. thi bt ding thirc ndo sau day ludn dung?
A. ac>bd. B.a-c>b-d.
C.a-d>b-c. D. —ac>-hd .

Néu m>0, n<O0 thi bat dang thirc nao sau diy luén dung?
A.m>-n. B.n-m<0. C.—-m>-n. D.m-n<0.

Néu a,b va ¢ 13 cac sd batkiva a >b thi bat ding nao sau day

dang?
A. ac>bc. B. a*<b’
C. a+c>b+c. D.c—-a>c-b.

Néu a>b va c>d thi bt dang thirc ndo sau day ludn dung?
a b

A —>—. B.a-c>b-d.
c d

C.ac>hd. D.a+c>b+d.

Bét dang thirc ndo sau day dung véi moi sb thuc a?

A. 6a>3a. B. 3a>6a.

C. 6-3a>3-6a. D. 6+a>3+a.

Néu a,b,c la cac sb bat ki va a<b thi bt déng thirc nao sau

day luén dung?

A. 3a+2c<3b+2c. B. a* <b?®.

C. ac>bc. D. ac<bc.

Néu a>b>0, ¢c>d >0 thi bit dang thic ndo sau day khong
dung?

A. ac>bc. B.a-c>b-d.

C.a*>b* D. ac>bd .

Néu a>b>0, ¢>d >0. thi bat dang thic nao sau ddy khong
dung?

A. a+c>b+d. B.ac>hd.

C.E>E_ D.E>d

c d b~ ¢
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TN1.9

TN1.10

TN1.11

TN1.12

TN1.13

TN1.14

TN1.15

Sép xép ba sd \/€+\/E,\/]§ va \/§+\/E theo thir tu tir bé
dén 16n thi thir ty ding 1a

A. \19,3+16,6 +\13. B. \3+.16,419,/6 +13.
C. V19,V6+413,\/3+16. D. 6 +13,\3++/16,4/19.

Néu a+2c>b+2c thi bat diang thirc nao sau day ding?

A.-3a>-3p. B.a*>b*
C. 2a>2b. D.l<1
a b

Néu 2a>2b va —3b <—3c thi bat dang thirc nao sau diy dung?
A. a<c. B.a>c.
C.-3a>-3c. D. a*>c”

Mot tam giac c6 do dai cac canh la 1,2,x trong d6 x la )
nguyén. Khi d6, x bang

Al B.2. C.3. D. 4.

Véi s6 thue a bat ki, biéu thirc ndo sau day cé thé nhan gia tri
am?

A. a’+2a+1. B. a’+a+1.

C. a’-2a+1. D. a®+2a-1.

V6i s6 thue a bét ki, biéu thirc ndo sau day ludn luén dwong.
A. a’+2a+1. B. a’+a+1.

C. a’-2a+1. D. a®+2a-1.

Trong céac $b 3+\E, \/]3, 2+\/§, 4

A. s6 nho nhét 1a+/15, sb 16n nhat 1a2++/3

B. s6 nho nhét 1a 2++/3, sé I6nnhétla 4.

C. s6 nhé nhét 1a /15, s 16n nhit 1a 3++/2.
D. s6 nhé nhét la 2++/3, s6 16n nhat I 3++/2.
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TN1.16

TN1.17

TN1.18

TN1.19

TN1.20

TN1.21

TN1.22

Cho hai s6 thuc a,b sao cho a>b. Bét ding thirc nao sau day

khong dung?
A.a*>b* B. —2a+1<-2b+1.
C. b-a<0. D.a-2>b-2.

Néu 0<a<1 thi bat dang thic ndo sau ddy ding ?

A.1>«/5 B.a>t C.a>+a D.a®>a”
a . al '

Cho a,b,c,d 1a cac sd thuc trong d6a,c=0. Nghiém cua
phuong trinh ax+b=0 nho hon nghiém cua phuong trinh
cx+d =0 khi va chi khi

b c b_c a b_d

A —<—. B.—>—. C.R>—. D. —>—.
a d a d d ¢ a ¢

Néu a+b<a va b—a>b thi bat dang thirc nao sau diy ding?

A. ab>0. B.b<a.

C. a<b<0. D.a>0 va b<0.

Cho a,b,c 1a d6 dai ba canh ctia mdt tam giac. Ménh dé nio sau
day khong dung ?

A. a’<ab+ac B. ab+bc > b?

C. b’ +c®<a’+2bc. D. b*+c*>a”+2bc.

Cho a 14 so thyc bat ki, P = . Bat dang thirc ndo sau day

a’+1

ding v6i moi a?
A. P>-1. B. P>1. C. P<-1. D.P<1,

Cho Q=a%+b*+c?—ab—bc—cavdi a,b,c1a ba sé thuc. Khing
dinh nao sau day la ding?

A. Q>0 chi dang khi a,b,c1a nhitng s6 duong.

B. Q>0 chi dang khi a,b,c 1a nhitng s6 khong am.

C. Q>0. véi a,b,cla nhirng s bét ki.

D. Q>0 vdi a,b,cla nhitng s6 bt ki.
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TN1.23

TN1.24

TN1.25

TN1.26

TN1.27

TN1.28

TN1.29

TN1.30

S nguyén a 16n nhat sao cho a®® <3 Ia:

A. 3. B. 4. C.5. D. 6.
Cho hai s6 thuc a,btiy y. Ménh dé nao sau day la ding?
A. [a+b|=[a]+]o B. [a+b|<[a]+ ]y

C. |a+b|<|a|+]b| D. [a+b|>|a|+|b|

Cho hai s6 thuc a,b tuy y. Ménh dé nao sau day la dang?

A. |-ab| <[a].Jo] . 8. [3> B yei b <o,
bl |-b]
C.Néu |a|<[p| thi a®<b?>.  D. Ja—b|>|a|-o].

Cho hai s6 thuc a,b tuy y. Ménh dé nao sau day la dang?

A |a—b|<[a|+]n]. B. |a—b|=[a|+]o|.

C. |a—b|=[a|~|o|. D. [a—b|>[a]b|.

Bét dang thic ndo sau day dung véi moi sb thue X ?

A. |x|>x. B.|x|>-x. C. |x|2>x2. D. x> x.
Néu a,b 13 nhitng s6 thuc va |a| < |b| thi bat ding thirc ndo sau

day luon ding?

A. a’<b’. B. L <L \siapb=0.
[a b
C. b<ac<h. D. a<b.
Cho a>0. Néu x<a thi bat dang thirc nao sau day luoén dung?
A lx<a. B.-x<|{. C.|x<[a. D151
X a

Néu || <a thi bat dang thirc ndo sau ddy luén ding?

A. x<-a. B.1<1. C. —|x<-a. D.x<a.
X a
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TN1.31

TN1.32

TN1.33

TN1.34

TN1.35

Cho a>1,b>1. Bit ding thirc nio sau day khéng diing ?

A. azzxfa—l. B. ab22a»\/b—1.
C. ab<2ba\/a—1. D. 2\/b—1§b.

Dién dau (>,<,2,<) thich hop vao 6 trong dé dugc mot bat ding
thirc dang
a+b

4

B. Véi a,bbat ky ( ab+b2)Da +b?.

, ab
A. Néu a,b duong thi
8 a+b D

, a b c
C. Néu a,b,c duong thi + + |:| 1.
b+c c+a a+b

Cho a,bla cac sb thuc. Xét tinh dang—sai cia cac ménh dé sau:
a+b) _a*+b?
A. > .
225 ]
B. a’+b*+1>a+b+ab. D
C. a*+b*+9>3(a+b)+ab. D

Cho a,b,c,d 1a cac sb duong. Hay dién diu (>,<,2,S) thich
hop vao 6 tréng

ANeu—>—th a—+b ﬂ
b d a c

BNeu—>—th a+h ﬂ
b d b d

C. a+b+c D Jab ++/oc ++/ca .
D. 2Jab(\a++b) [ | 2ab+a+b.

Cho a®+b®+c? =1. Hay x4c dinh tinh dung-sai ctia cic ménh
dé sau:

A. ab+bc+ca20.D B. ab+bc+ca2—%.D

C. ab+bc+ca<1.D D. ab+bc+ca£1.D



Chis 46 @ GIA TRI LOX NHAT
GIA TRI NHO NHAT

Khdi niém GTLN, GTNN cda ham s& (biéu thuro):
Xét ham so 'y = T (X) véi tap xdc dinh D:

f(x)<M,vxeD
Ix, eD, f(x,)=M
Ki hiéu: max[f(x)]=M khi x=x,.
f(x)>m,vxeD
Ix, €D, f(x,)=m
Ki hiéu: min[f (x)]=m khi x=x,.

o Chii y: - Biéu thirc c6 thé khéng cé gid tri 16m nhdt hay nhé nhdt.
- Biéu thirc co thé co ca hai gia tri [on nhat va nho nhat.

e Mla GTLN cua f(X) trén D @{

e mla GTNN cua f(X) trén D @{

Dang 1. Ditng tam thiic béc hai
—_— 00—

A. PHUONG PHAP GIAI

e P=m+[f(X))=>m=minP=m< f(x)=0
e P=M-[f(X)F <M =maxP=M < f(x)=0

B. BAI TAP MAU

VD112 Tim gia trj nho nhat ctia céc biéu thic sau:
P=a’+2b*—2ab+2a—4b-12




Todn 10 - Chuong ¥: Bél diing thitc. Bt phuong trink 36

C. BAI TAP CO' BAN VA NANG CAO

1.32 Tim gi4 tri nh6 nhét cua cac biéu thirc sau:

® A=x*+y* +2° +4x—-2y—-42+9
B:(x—1)2+(y—5)2+(x—y+4)2
C=Xxy* + x> —6xy+4x-3
D =x* +15y* + xy +8x+ y + 2017
E=x>+2X+Yy’ —4y+5
F = x?y? +2x° 4+ 24xy +16x+191
G=x>+2y*+97° —2x+12y+62+24
H =xy(x—2)(y+6)+12x* —24x+3y* +18y +36.
| =a®+b*+ab—3a—3b+2014

®©@ Q0 © ©® & e 6

C)

1.33 Cho a, b, ¢ d6i mot khac nhau. Tim gia tri nho nhat cia cic biéu thirc
sau:
® f(x)=(x—a)*+(x—b)?
® f(x)=(x—2a)*+(x=b)*+(x—c)?
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Dang 2. Ding BDT Cauchy
OO0

A. PHUONG PHAP GIAI

Hé qua:
o Néu X, y>0c6 S=xX+Yy khéng doi thi P=xy Iém nhdtkhi x=y .
o Néu X, y>0 c6 P=xy khong doi thi S =X+ nhé nhdt khi x=y.

B. BAI TAP MAU

vD113 Tim gia tri I6n nhit cta cac biéu thic sau:
@ G=(x-3)(7—x), voi 3<x<7
@ H=(2x-1)(3-x), véi 0,5<x<3
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VD114 Tim gi tri nhd nhat cta cac biéu thic sau:

2
® K:w,véi x>0 @ L=wx(2+x),vdi x>0
® P=x+ 2, v6i x>0 @Q=§+ VO X > 2
X -
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VD115 Tim gia tri 16n nhat va nho nhét cia cac ham sé:

® y=x-1+5-x @ y=+1-2x+-/x+8
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C. BAI TAP CO' BAN VA NANG CAO
1.34 Tim gié tri 16n nhit cua cac biéu thic sau:
@ A=3X(8-X") véi -2 <x<22
@ B=x(2-x) voi 0<x<2
® C=(2x-1)(3-x) v6i0,5<x<3
® D:x(3—\/§x) voi 0<x<3
® E =4x(8-5x) v6i 0<x<8/5
® F=4(x-1)(8-5x) véi 1<x<8/5
1.35 Tim gia tri nhd nhat cia cac biéu thic sau:
® A=x+2,véi x>0 @B=2"2,3% (4ix>2
X 4 X+2
3X 2 1
C=—+—,v0i x>1 D=x+ , VO1 X > =
® 2 x-1 ® 3x-1 3
©E=2x+§,v(yix>0 ©F=x+i1,vc’rix>l
X X—
2
@c=+ACN 0 @H=*T sixs0
X
r 2
@1 =X 2XHD 0 @3 =X i xs0
3X X
1.36 Tim gié tri 16n nhét va nho nhét cia cac ham sd:
@ y=+x-1++/3-x @ y=vx—1+4—x

® y=2Jx—4+Bx @ y=\3-x+Jx75
® y=4Jx+3+5J4-x ® y=5Vx+1+3/6—x

1.37 Tim gi4 tri nhé nhit cua biéu thic:
a b
= + +
b+c c+a a+b

,voia, b,c>0
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4

Dang 3. Diing BOTC.B.S
— Y O

A. PHUONG PHAP GIAI

v’ Néu ax +a,X, +...+ax =C la hang so thi:

V' Néu x>+ %2 +...+ X2 =c” la hang s6 thi:
2 2 2
max(a,x, +a,X, +...+a,X,) :|c|\/’a1 +a; +..+a’

X_%_ _X

oS —==—==.=—20
a & a,
max(a,x, +a,X, +...+a,x,) :—|c|\/a12 +a+..+a
sl % Ao
a & a,

2
: c X X
min(x} + X +..+X2) = ——— 2<:>ﬁ:—2:...:—”
a/+al+..+a> a4, a,

B. BAI TAP MAU

VD116 Tim gi4 trj 10n nhat va nhé nhat:
® P=2x+y,biét X’ +y*=5
@ P=4x+2y, biét 2x* +3y* =6
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C. BAI TAP CO' BAN VA NANG CAO
1.38 Tim gia tri 16n nhat va nho nhét:
@ P=3x+4y,biét x> +y*=1
@ P=43x+2+9—x
® P=2x+7y, biét 3x* +8y? =1
@ P=2x+y,biét 2x* +5y* =8

® P=x+3y, biét 4x*+3y* =7
1.39 Hai s6 duong X, y théa min 3x+2y =6xy. Tim GTNN cua tong
X+Y.
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Dang 4. Ding BOT chica ddu gid tri tuyét doi
DA Tk
A. PHUONG PHAP GIAI

Sir dung cdc bdt dang thire sau:
® P=m+[f(x)[ >m=minP=me f(x)=0

® P=M-[f{(x)' <M =>maxP=M < f(x)=0

b>0

® |a]+|b| =]a-h|. Ddu “="xay ra {Zig hodc {aSO

b<0

@ |a+b|<|al+|b|. Ddu “="xay ra {Zig hodc {aSO

a0 a<o
® |a+b+c|£|a|+|b|+|c|. Déu “="xay ra {b>0 hodc {b<0
c=0 c<0

B. BAI TAP MAU

vD117 Tim gi4 trj nhd nhat cta cac biéu thuc:

® P =5+|x—2016| @ P =|x—2016|+|x—2017|

C. BAI TAP CO' BAN VA NANG CAO
1.40 Tim gi4 tri nh6 nhét cua cac biéu thirc:
@ P=|x+1+|2x+5/+[3x—18] @ Q=|x+2|+|x+1+|2x-5|
® Q=|x—1+|y—2|+|z-3 véi | +|y|+|z| = 2014
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Dang 5. Ding toa dé-veclo
OO0

A. PHUONG PHAP GIAI

=

d=(xy)=a=x*+y*

AB:\/(XB_XA)2+(yB_yA)2
. AB+BC > AC, ddu “="xdy ra khi B nam giita A va C.

N

A W

. |U|—|\7| S|U+\7| S|U|+|\7|, ddu “="xday ra khi U,V ciing huéng

(621

. |U+\7+\7v| S|U|+|\7|+|\7v|, ddu “="xay ra khi U,V, W cung huong

()]

Javl<lal o

B. BAI TAP MAU

VD118 Tim GTNN: P =+/x2 —x+1+/x* +Xx+1.

C. BAI TAP CO' BAN VA NANG CAO
1.41 Tim GTLN, GTNN:
@ Tim GTNN: P =+/x2 —2ax +2a% + /x> —2bx+2b? , a<0,b>0
® Tim GTNN: P =+/a’ —6a+13++a’+2a+2
® Tim GTLN: P =+/x2 +10x+ 26 + /X2 + 4x + 4
@ Tim GTNN: P = X2 +4X+8 + /x> —2x+2
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TN1.36

TN1.37

TN1.38

TN1.39

B tdp tric nghiém chii dé 2: GTIN-GTNN
DADATA)

Cho f (x)=x—x* K&t luan nao sau ddy la dang?
A. f(X) co gia tri nho nhat biing% :

B. f(X)co gia tri 16n nhat bang %

C. f(x)co gia tri nho nhét bang —% :

D. f(X)c6 gia tri 16n nhat bang % .

Cho ham 6 f (x)= . Ménh dé nao sau dy la dang ?

1
e +1
A. f(X) c6 gia tri nho nhét 1a 0, gia tri 16n nhat bang 1.

B. f (x) khong co gi4 tri nho nhat, gia tri 16n nhit bang 1.
C. f(X) co gia tri nho nhit 1a 1, gia tri 16n nhit bang 2.

D. f(x) khong co gia tri nho nhit va gia tri 16n nhat.

i - o x+y=1 ,
Vi gid tri nao cua a thi hé phuong trinh co
X—-y=2a-1
nghiém (X;y) véi x.y 16n nhét
A a:l. B.a:l
4 2
C.a:—l D. a=1.
2

Cho biét hai s6 a va b c6 tong bang3. Khi do, tich hai s6 a
va b

A. c6 gia tri nho nhat 1a% B. c6 gi4 tri 16n nhat 1a % :

C. ¢c6 gié tri 1on nhit 1a g : D. khong c6 gié tri 16n nhat.
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TN1.40

TN1.41

TN1.42

TN1.43

TN1.44

TN1.45

TN1.46

TN1.47

Cho a—b=2.Khidé, tichhaisb a vab
A. ¢ gia trinho nhat la—1.  B. c6 gia tri 1on nhat la —1.
C. ¢6 gi tri nho nhat khi a=b.D. khong cé gia tri nho nhat.

Chox?+y*=1 goi S=x+Yy.Khidotaco

A S<—2 B.S>+2

C.—2<5<2 D. -1<S<1

Cho x,y 1a hai s6 thuc thay doi sao cho X+y=2. Goi
m=x*+y* Khid6 ta co:

A. gid tri nho nhat cua m 1a 2. B. gid tri nho nht cia m 1a 4.
C.gidtrilonnhatcuia m 1a 2. D. giatrilénnhatcua m la 4.
2 2 x+1 X

. X y <A ’ 2
Véi moi x> 2, trong céac biéu thirc: —, , , ,
X X+1 x-1 2 2

gi4 trj biéu thirc ndo 1a nhod nhét?

A2 B. 2 c. 2. D. X
X X+1 x-1 2

Gia tri nho nhat cua biéu thire X2 +3x véi xeR 1a:

A-S B -2 c.-2l p.- &
2 4 4 8

Gid tri nho nhat cua bicu thirc x* +3|x| véi x e Rla:

A —g. B. —E. C.0 D.
4 2 '

N | w

Gi4 tri nho nhat cuabiéu thic x> —6|X| vol x e R 1a:
A. 9. B.-6. C.0. D. 3.

Cho biéu thirc P=-a+ \/5 véia>0 Ménh dé nao sau day la

ménh dé dung?

A.GTLN cua P la % B.GTLN cuaP la %

C.GTLNcuaPla % D. P dat GTLN tai a= %
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TN1.48

TN1.49

TN1.50

TN1.51

TN1.52

TN1.53

TN1.54

Gié tri 16n nhét ciia ham s f (X)=—; 2 bing
X —5x+9
Al B. L. = p.2
4 11 8 11

Cho biéu thire f(X)= J1- %% . Két luan ndo sau day dang?

A.Ham o f(X) chico gia tri 16n nhat, khong c6 gia tri nho nht.

B. Ham s6 f (X) chi c6 gia tri nho nhat, khong c6 gi tri 16n nhat.

C. Hamsd f(X) c6 gia tri nho nhét va gia tri 16n nhat.

D. Ham s6 f(x) khong co gia tri nho nhat va khong co gi tri
16n nhét.

.7z . 5 A 5 \ A 2 r.e \
Gia tri nho nhat cia ham so f(X) =x+— vai x>0 la
X

A. 4. B. L. C. 2. D. 242 .

2
Gié tri nho nhét ciia ham s6 f (x) = 2x+3 véi x>0 I
X

A. 43. B. V6. C. 243. D. 2.6.

N S A X 2 [ \
Gia tri nho nhat cua ham so f (X) =—+—1 voi x>1 la

A2, B.g. C. 2. D. 3.
Cho x>2. Gia tri 16n nhat ciia ham sé f (X) = Vx=2 bang
X
A.L. B.i. C.ﬁ. D.i.
2\2 V2 2 V2

.7 . 5 A 5 \ A 1 7. )\
Gia tri nho nhat cia ham s6 f (x) =2x+— vdi x>0 1a
X

C.\2. D. 242.

A 2.

1
B. —=.
J2
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TN1.55 Gié tri nho nhét cia ham sb f(x)=2x+i2 v6i x>0 la
X

A. 1. B.2. C. 3. D. 24/2.

TN1.56 Dién sb thich hop vao chd chim dé dugc ménh dé dang
A. Gi4 tri 16n nhit cua ham s6 y=+/X—1+3—x v6i 1<x<3



BAI TAP TONG HOP PHAN 1

SO0

1.42 Chimg minh ring: x* — X% + x—+/X +1> 0, ¥x>0.

HD dit t =+/x .
, .. s _a+b b+c c+a
1.43 Chirng minh rang: + + >6.
c a b
1.44 Cho a+b=2. Ching minh rang;
a) a’+b’>2 b) a*+b*>2 c) a®+bh¥>2
1.45 Cho a>0, b>0. Chimg minh =+ —=>Ja++b

5
1.46 Chirng minh cac bat ding thirc sau:
@ 5(x—1) < x* —1<5x*(x—-1), néu x—1>0.

@ X°+y° —x*y—xy* >0, biét x+y>0

® Jda+1+4b+1++/4c+1<5, biét a, b, c>—%, a+b+c=1.

1.47 Ching minh ring néu a>b va ab >0 thi 1. %
a

1.48 Chirg minh rang a* +ab+b? >0 véi moi sb thuc a, b.

1.49 Chirng minh rang:

2 2 3 3
Q) a+b a’+b <2 +b ,néu a>0 va b>0.
2 2 2
2 2 3 3 6 6
®a+b_a +b a +b Sa +b néua, b, ceR.
2 2 3 6

1.50 Chirng minh rang, néu x>y >0 thi X > Y

X+1 y+1
1.51 Chirng minh rang:
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1.52

1.53

1.54

1.55

1.56

1.57

1.58

1.59

1.60

® Néu a, b 13 hai sb cung diu thi %4—9 >2
a

@ Néu a, b 13 hai sb trai dau thi %+ b <2
a

4 4 4

) X £ , a
Chirng minh rang néu a, b, ¢ >0 thii —+—+—>3abc.
C a

Chung minh rang néu a, b, ¢ >0 thi: (a+b+c)? <3(a®+b®+c?).

CMR néu a, b, ¢, d khong am thi: (M

4
J > abcd .

a+b a b
< + .
l+a+b 1+a 1+b

Ching minh rang néu a, b khong am thi:

Chutrng minh cac bat ddng thirc sau:

® a+b+c> ab+\/E+ ca,voi a=0, b>0, c>0.
@ a’b*+b’c® +c*a’* >abc(a+b+c), voi a, b, ceR.
Chirng minh céc bat dang thirc sau:

Q)

a’+6
Ja?+2

a’+3
Ja?+2

So sanh: \Ja+2++a+4 vaJa+a+6,véi a=0.

>4, voi aeR.

@

>2,voi aeR.

Cho a, b, ¢>0. Ching minh rang: a*+b*+c* >abc(a+b+c).
Cho a, b, ce(0; 1). Ching minh rang it nhit mot trong cac bat ding

thire sau 1a sai: a(l—Db) >%, b(1-c)> %, c(l-a)> % :
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1.61 Giastr a, b, ¢ 1a ba s duong sao cho: ax+b(1-x)>cx(1-x) véi
moi gia tri cua X. Chirng minh réng khi do, véi moi gid tri ciia X ta
cling co:

ax+c(1—x) >bx(1—x) va bx+c(1l—x) > ax(1—x)

1.62 Cho cac sb thuc X, y, z>0. Chimg minh bat ding thic:

16xyz(X+Yy+12) < 3$/(x +)*(y+2)*(z+x)*
1.63 Cho cac s6 duong a, b, ¢ thoa min abc =1. Ching minh rang:
a’ b’ c? 3
+ + > =
@+b)@+c) (@+a)l+c) (@A+b)(1+a) 4

1.64 Cho a, b,c>0 va a+b+c=6. Chiing minh réng:

1+i3 1+i3 1+i3 ZE
a b c 512
1.65 Cho a, b, ¢ 1a d6 dai ba canh ctia mot tam giac, p la nira chu vi.
Chtng minh ring: \/B<Jp—a +\/p—b +\/p—c <,/3p
1.66 Cho a, b, ¢, p, q 1a 5 s6 duong tury y. Chirng minh rang:
a N b N c S 3
pb+qc pc+ga pa+qgb p+q

1.67 Cho a, b, ¢ 1a ba s6 khac 0. Chirng minh rang:

a® b* ¢ a b ¢
St G2+ —+—
b ¢ a~ b ¢ a

1.68 Ap dung BDT C6-si dé tim gia tri nho nhat ctia cdc ham s6 sau:

(Dy=§+E (Vx> 0) ®y=5+§ (Vx>1)
2 X 2 X
3x 1 X 5 1
=—4+— (Vx>-1 =—+ VX > —
©y 2+x+1( > @y 3 2x—1[ >2j
3
® yzijtE (V:0<x<1) ® y:X +1 (Vx>0)

1-X X NG
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1.69 Ap dung BDT C6-si dé tim gia tri nho nhat ctia cdc ham sd sau:

@ y=(x+3)(5—x) (-3<x<5)
@ y=(x(6-x) (0<x<6)
® y=(x+3)5-2x) (—SSng)
@ y=(2x+5)(5-x) (-5/2<x<b)
® y=(6x+3)(5-2x) (-1/2<x<5/2)
® y=x9-x? (-3<x<3)
1.70 Giai cac phuong trinh, bat phuong trinh, hé phuong trinh sau:
@D VX* —2x+5+x-1=2 PS: x=1
@ |[4x-1+2[2x-1 =1 DS: Ya<x <%
® Yx—1+2Jx—2 —\Jx—1-2Jx—2 =2 DS: x>3
@ 27X —113¢ + 25X —12 = X2 + 6X—1 DS: x=1vX=7
® 2x4+(1—2x)4=2—17 PS: x=1/3
©® Vx+V1-x+4x+i1—x=V2+48 DS: x=1/2
@ \/x—«/x2—1+\/x+»\/x2—132 bS: x=1
3x+1| <|2x -1 +|x +2| PS: xeR
@ |2x+3=[3x+5|—|x+2| PS: xeR
Xy +1— X <X
y W ps: (1 1)
Zafxy—x+\/§=1
® Xy Yy —x=2
Xy —x—y=2
bS: (“;E;Hzﬁ}[l_f;1_2£J,(0;—1),(—1;0)
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1.71

1.72

1.73

1.74

1.75

1.76

1.77

1.78

1.79

1.80

1.81

Cho

Cho

Cho

Cho

Cho

Cho

Cho

Cho

a b>0.Tim GTNN ctia bidu thire: S =242
b a
a>3. Tim GTNN cua biéu thic: S=a+1.
a
a>2. Tim GTNN cua biéu thic: 5=a+i2.
a
1

a, b>0 va a+b<1. Tim GTNN cta biéu thic: S=ab+—b.

a
a+b J_
\/_b a+b’

a, b c>0va a+b+csg. Tim GTNN cua biéu thirc:

a, b>0. Tim GTNN cua biéu thtc: S =

S=a+b+c+l+l+1
a b c

a, b c>0va a+b+csg. Tim GTNN cua biéu thirc:

S:\/a2+b—12 +\/b2+i2+\/cz+i2
c a

a,bco va a’+b’+c®’=1. Tim GTNN cua:

S :a+b+c+i

abc

Tim gia tri nho nhat cua biéu thic:

Cho

Cho

P:(3+1+1j(3+l+1)(3+1+1)

a b b ¢ c a

a, b, ¢ khac 0. Tim gia tri nho nhét ctia biéu thuc:
a’ b? c

= + +
a’+(+c)> b*+(c+a)®> c*+(a+b)?

2

3 s6 thuc duong a, b, ¢ thoa a’+b?+c? =1. Tim gié tri nho
ab bc ca
+=

nhét cta biéu thie: P="—+—

C a



Todn 10 - Chuong ¥: Bél diing thitc. Bt phuong trink 54

1.82

1.83

1.84

1.85

Cho hai s thyc a va b thoa diéu kién a+b=2. Tim gia tri nho
nhat cua biéu thae: A=a® +b°®.

Cho X,y la hai so thay doi va théa man diéu kién 0<x<3,
0<y<4. Tim gia tri 16n nhat caa P = (3—x)(4—y)(2x+3y).

Cho 3 sb duong a, b, c. Tim gia tri nho nhét cua biéu thic:

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

T

Véi a, b, ¢ 1add dai 3 canh cia mot tam giac.
4a 9b 16¢
+ + .
b+c—-a c+a-b a+b-c

Tim gi4 tri nho nhat cia: T =



BAI TAP TRAC NGHIEMN PHAN 1
SO0
TN1.57 Cho a>b>0. Bét dang thirc nao sau day diing?
A. & +b®>(a+b)(a-b)®>.  B.(a+b) >4ab.
C. a(a+2b)>b(b+2a). D. Ca 3 dap an trén.

TN1.58 Cho 2 s a va b. Céu nao sau day sai?
la-bl _fa] |
1+|a—b| 1+[a] 1+]b|

A. 4(1-a)’ >2-4a%,

a b

< 2.
l+a 1+b

D.4ab(a—b)’ s(az—bz)

TN1.59 Cho a, b, ¢ vdi a<b va a<c. Cau nao sau day dang?

A. a*<bc. B. 2a*—b” <c’.
C. 2a—-b<c. D. C4 3 dap an trén.
TN1.60 Cho a, b, ¢, d véi a>b>0 va ¢c>d >0. Bat ding thic nao
sau day sai?
A. a+c>b+d. B.a-c>b-d.
C. ac>hd. D. a®+¢® >b*+d°.

TN1.61 Cho 3 sb a, b, ¢ khong am. Bat dang thirc ndo sau day sai?
A. (a+b—c)2 £3(a2+b2+cz).B. (\/5+\/5)2 > 4Jab .
C. ab+bc+ca<a’+b*+c’. D.(a+b)(ab+1)>4ab.
TN1.62 Xét cic ménh dé sau day:
1. a3—b3sg(a—b)(a2+b2).
. a+b>2./ab.

. (a+b+c)2 >3(ab+bc+ca).

Ménh dé nao ding?
A. Tvall B.IIvalll.  C.Ivalll D. I, I va III.
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TN1.63

TN1.64

TN1.65

TN1.66

TN1.67

TN1.68

Bt déang thirc nao sau day sai?

2 6

A2 o , va+i, 1
a2+2 a’+5 4

c. Nab 1 D. Ca 3 dép 4n trén.

Cab+l 2
Cho a, b, cla 3 canh cua tam gidc. Xét cac bt dang thirc sau
day:
l. a* +b*+c® >ab+hc+ca.
1. @ +b®+c* > 2(ab+bc +ca).
1. a(b—c)2 +b(c—a)2 +c(a+b)2 >a’+b®+c®.
Bét dang thirc nao dung?
A. Chil. B. Chi II. C. Chi III. D. Ivalll
Cho a, b, ¢ 1a 3 s6 khong am. X¢ét bat ding thirc nao sau day
dang?
A (\E+\E)(\/ab +1) >4ab.B. a’+b° <(a+h)ab.
C.a’+b*+c’<ab+bc+ca. D.CaAvaC.

Cau 10. Cau nao sau day ding voi moi so X vay ?

1 ? 2 1 ? 4 4 2 2
A4l x——| <[ X ——|. B. x"—y 22(x -y )xy.
X X

C.x+122\/2. D.Ci AvaB.
y Ay

Cho a, b, cdwong. Bt dang thirc nao diing?

a+b b+c c+a a+b b+c c+a
+ + > + + >

A. 8. . 6.
C a b C a b

c. @tb b+c c*a g b ciavac.
C a b

Cho a, b, cduong. Cau nao sau day sai ?
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TN1.69

TN1.70

TN1.71

TN1.72

TN1.73

TN1.74

TN1.75

A. a’+b’>ab(a+b). B.(a+b)(b+c)(c+a)<8abc.
C. a2+b22£(a+b)2. D.1+lzi.
a b a+b

Cho a, b, ¢ duong. Bt dang thirc nao ding?
a®+1 b*+1 c¢*+1
: + + >
a b c

C. [1+a}(1+bj(1+cJ28. D.CaAvacC.
b c a

Cho x*+y? =1. Cau ndo sau day sai ?

6. B. (a+b+c)(1+l+ljs9.
a b c

A. |12x+5y[<13. B. |12x+5y |<17.

C. |12x+5y|<169. D. |12x+5y|< 289.

Cho bbn s a, b, X, y théoa mian x*+y?=2, a=3x, b=3y.
Tim bat ddng thirc dung.

A. |ax+by|<3. B. |ax+by[<09.

C. |a(x+y)+b(x—y)|§3\/§. D. |a(x+Yy)+b(x—Yy)[<54.

Tim gié tri 16n nhit ciia hAm sé y =—2x° +15x—25 trén B ; 5}

A é B. é C.0. D.
4 8

NN NG, |

A. 1+/2. B.1-2. C. 242. D. 242 +1.
Tim gia tri lon nhét ctia ham sb y=—X8 —32x* trén [O; 2] .

A. 64 . B.O. C. 32. D. 8.

L . . 2
Tim gid tri nho nhat cia hamsd6 y= X+—1 (X > 1).

N s 7 . 5 A 5 ‘ A 16 %
Tim gid tri nho nhat cia hams6 y=a+— voi a>0.
a
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TN1.76

A. 16. B. 8. C. 4. D. 2.

Tim gi4 tri 16n nhat va gia tri nho nhit cia A= 7 —x +/x+2
vol —2<X<7.

A.18 va 9. B.18 va 3.

C.9 va 32. D. 32 va 3.

PAP AN TRAC NGHIEM PHAN 1

1 2 3 4 5 6 7 8 9 |10

C B C|D|DJ]A|B C|A]|C

11 |12 | 13 |14 | 15 | 16 | 17 | 18 | 19 | 20

B B | D B|/ D A|JA|D]|A]|D

21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30

by bjpc| B|]C]|]A D] A B]|D

31 | 32 | 33 | 34 |35 |36 |37 |38 |39 |40

C D|D|]A|D|D
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