Nhiét liét chao mirng cac thay co!

PAI SO 9:
Chuyén dé :Bat Bang Thirc

Giao vién :Nguyén Dinh An



PHAT TRIEN BAI TOAN TU MOT BAT DANG TH(’C DON GIAN
l.Kién thirc can biet
1.Dinh nghia: Bat dang thiec 1a hai s6 hodc hai biéu thirc (s6 hodc
chi¥) noi véi nhau béi mét trong cdac dau Ié6n hon (>), nhé hon (<),
nhé hon hodc bang (<); Ién hon hodc bang (2)
+Tac6: A>BSLA-B>0A<B® A-B<DO0;
Az2B~®A-B20;AsB~A-B=<0

Cdc bat dang thirc co6 thé diung hodc sai. Khi néi mét bat dang thirc
néu khéng giai thich gi thém thi dé la mét bat dang thirc dung

+.Trong bat dang thirc A>B(A<B;A 2B;A <B)A goi la vé trdi,B goi la
vé phai .Céc bat dang thirc A>B va C>D goi la hai bat dang thirc
cung chiéu.Cdc bat dang thirc A>B va E<F la hai bat dang thirc
trdi chiéu.

+Néu ta c6 A>B => C>D ta no6i bat dang thirc C>D la hé qua cua bat

dang thirc A>B.

+Néu ta c6 A>B < E>F ta néi hai bat dang thirc A>B va E>F Ia hai bat

dang thire twong dwong

+A>B (hodc A<B) goi la bat dang thirc ngat

+A 2B(hodc A <B ) goi la bat dang thirc khéng ngat

+A#B ciing la bat dang thirc

+Hai bat dang thirc cung chiéu hop thanh mét ddy khéng méu thuan

goi la bat dang thirc kép




PHAT TRIEN BAI TOAN TU MOT BAT BANG THU’C PON GIAN

.Dinh nghia:
Il.Tinh chat:
+Tinh chat 1:(bac cau)a>b va b>c=>a>c

+Tinh chat 2:a>b &a+c>b+c
Hé qua:a>b+c Sa-c>b

+Tinh chat 3:a>b va c>d=>a+c>b+d

(ac > bc
ac < bc
lac =bc

.

+Tinh chat 4: a>h&

+Tinh chat 5:a>b>0 va ¢c>d <ac>bd
+Tinh chat 6:a>b>0,n € N*

+ Tinh chat7: a> b >0, n eN* => Q/5>Q/B

Hé qua: (a,b20) : 322b2©32b<:>\/52\/6

+Tinh chit8:a>b,ab>0 — 1 _1

a
+Tinh chat9:a>1: mn eN*, M>N = amm> a”n
O<a<1;m,n eN*, M>N=—=ad <a



*Chu vy:

DA =0;—A*=0
D3u “=“xayra <A=0

2) -JA|SASI|A|;|A|=A ©A20 ;|A|=-A ©A<0

3) V&i hai s6 khéng 4m a va b ta co:
a—+>b

> ~/ab (B4t ding thirc Cauchy)
Dé’u “=::xa’y ra<&a=»b

*Trung binh céng I&n hon hodc bang trung binh nhén.



PHAT TRIEN BAI TOAN TU MOT BAT BANG THU’C PON GIAN

|.Dinh nghia:
II.Tinh chat: '
lIl.Cac phwong phap chirng minh bat dang thirc

1.Phwong phap qui wéc dung

2.Phwong phap phan tich

3.Phwong phap téong hop

4.Phwong phap bat dang thirc théng dung
5.Phwong phap str dung 2 bd n sap thir tw
6.Phwong phap giai tich

7.Phwong phap phan chirng

8.Phwong phap bat phwong trinh
9.Phwong phap tam thirc bac hai
10.Phwong phap chon phan tir I&n nhat
11.Phwong phap danh gia tirng nhém sé hang
12.Phwong phap hinh giai tich

13.Phwong phap chon co’ s& cho hinh hoc
14.Phwong phap bat dang thirc SCHWARTZ
15.Phwong phap wéc lwong Non-Gia
16.Phwong phap déi bién

17.Phwong phap lwong giac

18.Phwong phap qui nap toan hoc.



PHAT TRIEN BAI TOAN TU MOT BAT BANG THU’C PON GIAN

.Dinh nghia:
II.Tinh chat: '
lIl.Cac phwong phap chirng minh bat dang thirc

1.Phwong phap qui wéc dung
Co’ s& cua phwong phap nay la str dung qui wéc (dwa vao dinh nghia)
A>B A-B>0;A<B &A-B <0;
AZ2B ®A-B20;A<sB ®A-B=<0
Bwérc 1:Xét hiéu A-B va phan tich hiéu thanh tong hay tich cida cdc
hang tur.

Bwérc 2:Chieng minh bat dang thiec A-B luén luén ding tir céc bat
dang thirc co ban hay bang cdc phwong phap chieng minh bat dang
thdoee khac.

2.Phwong phap phan tich:

Con goi la phwong phap bién déi twong dwong

Buwéc 1:Xét bat dang thiec & gia thiét,chang han A 2 B(1)

Buwéc 2:Phéan tich (1)bang cdc bién doi sor cap dé duwa (1) vé bat dang
thwc moi C 2 D(2).Trong do(2)luon luén dung theo mot hinh thirc
hién nhién hay chirng minh né dé dang (bang moi phwo’ng phap)

Bwérc 3:Két ludn (1)dang theo Iap ludn cua phwong phap phan tich.




Chirng minh rang:
m?—-mn +n420, v&i moim, n

Gidi- Ta co6 Mm° —mn+ n?
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e 2 |
- --I:(m'—inj +§n220
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Vaym?—mn+n?20, v&i moim, n




Chirng minh rang: Bai toan 1
m2—mn +n220, véi moim, n

Ching td réng :
X?+y2+xy-3x-3y+320
(Trich dé thi chon HSG trurong THCS
Nguyén Gia Thiéu, Quan Téan Binh,
TPHCm nam 2000-2001)

Bai toan A

Néu ta thay m = x — 1 van = 1 —y vao bai toan A ta thay
(x—l)2 —(x—-1)(1—-y)+(1- y)2 >0
< X2 =2X+1-(x—xy—-1+y)+1-2y+y* =0

<X+ Y +Xxy—3x—3y+3=0



Churng t6 réng :
X>+y2+Xxy-3x-3y+320

Néu ta thay m=x; n =y va x,,
(X=Y)

2,2

X’y
(x=y)°
X2y2
X° =Xy + y° .xz 7-“2xy+ y? 0
Xy LOXy il

\
@(ﬁ—1+l](ﬁ—2+1
y XY X,

L o - \
=N yz +4—3(1+X

y* X y X

Taco: x°—xy+y>=>0;

Vay (xz—xy+ yz).

>0

N




Chirng minh rang: Bai toan 1
m2—mn +n220, véi moim, n

Chirng t6 rang :
X>+y>+xy-3x-3y+320

[ Bai toan 2 ]

Bai toan A

Cho x, y 1a hai s6 thuc khac 0. Chidng

minh: 2 2
X2 + y2 -3 A +4>0

y X y X

(Trich dé thi vé dich toan Céng Hoa Secbi, ndm 1977
hay dé thi HSG toan 9 toan quéc ndm 1994 — 1995
hodc dé thi HSG toan 9, Quan | va Quéan Téan Binh,
TPHCM nam 1999-2000)



Bai toén 2 (C:ici 1)
2 2
Voix,y#0, X + y2 _3(ﬁ+lj+4
X

2

y y X
2 2 2
= X2+y2+ AN I (RATID A £+X -3 —+X +2
y X y X y X Y X
bat a:£+l:>|a|:ﬁ+lzi+
y X y X{ 1y
Xétf(x)=a’ —3a+ 2 voi [a| = 2 = a2—2a a+2 a(a—2)—(a-2)
=(a—2)(a-10).
az=2 \ :
Do [a|>2= —a—-2vaa-10 cung dau
a<-2 2
Vay f(a) 2 0, v&i moi |a| 2 2. Suy ra: £+X -3 ﬁ+l +2>0
y X y X

DAau dang thire xay ra khi va chi khi x=y # 0



Bai toan 2 (C:ici) 2)
2

Voix,y#0, x* Yy _3[5+X]+4

yzx y X

>

A I L
X y X y X

(2] A 2 2l oo

)

iJrljJrZ
y X

y X y X X’y
2 2
_(x+Y) {X _2yX+y_+3yz} (x+Y)
Xy 4 4 X“y

Dau dang thirc xay ra khi va chikhix=y # 0

X2

al

2 2 2
_ _+__2j(1+1_] X°+y 2xy.x +y =Xy

yz
y

X — 2
2

2
3
+— >0
j 4y}



Bai toédn 2 (C:ici) 3)

2 2 2 2
x2+y2 —3(%+%)+420<:> x2+y2 —BX—3y+420

y X y© Xy X
<X+ Yy =3y =3xy’ +4x°y* >0

(x“+y“—x3y—xy3)—(2x3y+2xy3—4x2y )

X—Yy)+y’(x —y)]—ny(x2+y 2xy)2

<X
& (x—y). (x —y) 2xy(x—y)220
= (

X — y)2 (x +XY+Y ) 2xy(x—y)220

0
0

& (- y)z.(x2 +Xy+Y° —2xy)20<:>(x— y)z.{(x—ljz +3L} >0

DAau dang thirc xay ra khi va chikhix=y # 0



Chirng minh rang: Bai toan 1
m2—mn +n220, véi moim, n

Chirng t rang :
X>+y>+xy-3x-3y+320

[ Bai toan 2 ]

Cho x, y Ia hai s6 thwe khac 0. Ching
minh: 2 2
mint X_+v__3[1+1]+420

y2 X2 y X

Bal toan 3

Chirng minh rang: X* + y4 > x3y+ xy3, vOi Moi X, Y.



Bai toéan 3 (C:ici) 1)
Chirng minh rang: X* +y* > X’y +xy® , v&i moi x, v.
X*+y' 2 Xy +xy° < X =xX°y+y —xy* >0
<:>x3(x—y)—y3(x—y)20<:>(x—y)(x3—y3)20
<:>(x—y)2(x2+xy+y2)20

4 2

21 2 y y 3

S (X-y) | X +2ZX+=—+=Y jzo
. 2 4 4

2
<:>(x—y)2 (x+%) +%y2 >0

Dau dang thre xay ra khi va chi khi x =y



Bai toéan 3 (C:ici) 1)
Chirng minh rang: X* +y* > X’y +xy® , v&i moi x, v.
X*+y' 2 Xy +xy° < X =xX°y+y —xy* >0
<:>x3(x—y)—y3(x—y)20<:>(x—y)(x3—y3)20
<:>(x—y)2(x2+xy+y2)20

4 2

21 2 y y 3

S (X-y) | X +2ZX+=—+=Y jzo
. 2 4 4

2
<:>(x—y)2 (x+%) +%y2 >0

Dau dang thre xay ra khi va chi khi x =y



Bai toén 3 (C:ici) 4)

(x4 + y4)—(x3y+ xy3) = %(Zx“ +2y" —2x°y — 2xy3)

(x4 —2X°y + x2y2)+(y4 —2Xy° + x2y2)+(x4 +y*— 2x2y2)]

(x2 —xy)2 +(y2 —xy)2 +(x2 —yz)z} >0

1
2
i
2L

Dau dang thre xay ra khi va chi khix =y



v Chuc cac em hoc (c?ﬂj
‘ Chao tam biét!

W

Strikin’ up the band to wish y /

©123Greetings.com
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