GV: bao Phuong Thao
CHUYEN DE : BAT PANG THUC VA CHUNG MINH BAT PANG THUC
(PHAN -TU LUAN)
1. Tinh chét

Diéu kién Noi dung
a<b<a+c<b+c @
c>0 a<b<ac<hc (2a)
c<0 a<b<ac>hbe (2b)
a<bvac<d=a+c<b+d (3)
a>0,c>0 a<b vac<d=ac<bd (4)
a<b < a™t <p* (5a)
Nnguyén dwrong O<a<b=a* <b® (5b)
a>0 a<boJa<ib (62)
a<b<=a<o (6b)

2. Mt s6 bat ding thirc thong dung
a) a®>0,va; a’+b”>2ab

b) Bit ding thirc Co-Si:

- Véi a,b>0,taco: a%bleab.Déu‘E”xéyra <a=bh.

- Vi a,b,c>0, ta co: a+g+c2\3/abC.D§u“:”Xéyra <a=b=c.
H¢ qua:
- Néu x,y>0¢0 S =x+y khong doi thi P = xy Ién nhdt < X=y.
- Néu x,y >0 ¢cO P =xy khong doi thi S =X+ y nhé nhdt < X =Y.
C) Bit ding thirc vé gid tri tuyét doi

Piéu kién Néi dung

|x| >0,

x|2x,

x|2—x

|x|£a<:>—a£x£a

a>0 |x|2a<:>[x£_al
X>a

Jaf—[6]}<[a—[<a] +[o|

d) Bt ding thirc vé cdc canh ciia tam gidc

Vi a,b,c 1a d6 dai cac canh cua mét tam giac, ta co:
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+) a,b,c>0

+) |a—b|<c<a+b;

b—4<a<b+a

c—al<b<c+a.
e) Bt ding thirc Bu-nhia-cop-xKi
Véi a,b,x,y el , taco: (ax+by)” <(a’+b*)(x*+y?). Dau “=" xay ra <> ax=by .

DANG 1: Chitng minh BDPT dua vao dinh nghia va tinh chit co ban
o Dé chitng minh mét BDT ta ¢ thé sir dung cdc cach sau:
- Bién doi BPT can chitng minh twong dwong véi mét BPT da biét.
- Sir dung mét BPT da biét, bién doi dé dan dén BDT can chitng minh.
® Mét s6 BPT thuong ding:
+) A2>0.
+) AB>0 vdoi A B>0.
+) A*>+B*>0.
+) A’ +B?>2AB.
Chuy:
- Trong qua trinh bién ddi, ta thuong chi y dén cac hing dang thirc.

- Khi chimg minh BPT ta thuong tim diéu kién dé du dang thirc xay ra. Khi do ta c6 thé tim
GTNN va GTLN cua biéu thtec.

DANG 2: Ching minh BDT dwa vao BDT Cé-si
1. Bit ding thirc Co-Si:

- Vdi a,b>0, ta co: a%bleab . Déu“:”xéyra <a=bh.

.. .. a+b+c £ _»on
- Véi a,b,c>0, tacé: 3 >3/abc . Dau “="xdyra <>a=b=c.

2. H¢ qua:
2 3
[a_+b} >ab ; (a+b+cj >abc.
2 3

3.Ung dung tim GTLN, GTNN:
- Néu x,y>0¢c0 S =x+Yy khong doi thi P =xy Ién nhdt < X=y.

- Néu x,y>0 c6 P =xy khéng doi thi S =X+ Yy nhé nhdt < X=Y.

BAI TAP TU LUYEN
Bai 1: Cho a,b,c,d,e €] . Ching minh cac bat dang thirc:

a) a’+b*+c*>ab+bc+ca bya’+b*+1>ab+a+b

c)a’+b*+c*+3>2(a+b+c) d) a®+b*+c? >2(ab+bc—ca)
a2

e) a' +b* +c?—1>2a(ab’ —a+c+1) f) 7+b2+c2 >ab—ac+2bc

g) a*(1+b*)+b’(1+c?) +c*(1+a*) > 6abc hya® +b*+c*+d*+e’>a(b+c+d +e)
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Bai 2: Cho a,b,c €] . Chiing minh cac bat dang thirc sau:

a3+b3 a+b 3. L. 4 4 3 3
a) > > > ;voi a,b>0 b) a"+b" >a’b+ab
c)a*+3>4a d) a®+b®+c® > 3abc; véi a,b,c>0
6 6
e)a4+b4sa—2+b—2;véia,b¢0 f) 12+ 122 ; voi ab>1
b* a 1+a° 1+b° 1+ab
a’+3 5, 1o 4 RN a2 | 2\ oz
>2 h) (&’ +b’)(a+b) > (a" +b™)(@® +b?); voi ab>0

g) 2
Bai 3: Cho a,b,c,d [l . Chung minh rang a® +b? > 2ab (1). Ap dung ching minh cac cac bit ding thirc sau:
a) a’ +b* +¢* +d* > 4abcd b) (a® +1)(b* +1)(c* +1) > 8abc

c) (a®+4)(b* +4)(c® +4)(d* +4) > 256abcd

Bai 4: Cho a,b,c > 0. Ching minh céc bat ding thtc sau:

a) (a+b)(b+c)(c+a)>8abc b) (a+b+c)(a®+b*+c®) >9abc
c) 1+ a)(1+b)(1+c)2(1+%'/abc)3 d) b?::+%+%t)2a+b+c; véi a,b,c >0

e) a’(1+b*) +b*(1+c?*)+c’*(1+a”) > 6abc

ab bc ca <a+b+c.

f) + + < ;voi a,b,c>0
a+b b+c c+a 2

)] a + b + ¢ Zé;vdi a,b,c>0
b+c c+a a+b 2

Bai 5: Cho a,b,c > 0. Chirng minh cac bat dang thic sau:
a) (a3+b3+03)(1+%+1j2 (a+b+c)? b) 3(a®+b%+c®) > (a+b+c)(@®+b*+c?)
a C

c) 9@ +b*+c®)>(a+b+c)’

Bai 6: Cho a,b > 0. Chirng minh £+% > ib (1). Ap dung chuang minh cac bat dang thic sau:
a a+

11(1 1
2 + +
a+b b+c c+a

j; vé6i a,b,c>0

1+1+1>2(1 1 1

> + + 1 véi a,b,c>0
a+b b+c c+a 2a+b+c a+2b+c a+b+2c
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c) Cho a,b,c >0 théa mén: l+l+£:4.0hfrng minh: + 1 + 1 <1
a b ¢ 2a+b+c a+2b+c a+b+2c

ab bc ca <a+b+c

+ + < 1 véi a,b,c>0
a+b b+c c+a

d)

2xy N 8yz N 4xz <
X+2y 2y+4z 4z+X

e) Cho x,Yy,z>0 thoaman: x+2y+4z=12. Chang minh:

f) Cho a,b,c 1a do dai ba canh ciia mot tam giac, p la nia chu vi. Ching minh rang:

1 1 1 (1 1 1j
+ + >2| —+—+—
p-a p-b p-c a b c

Bai 7: Cho a,b,c > 0. Chtng minh i+1+1> 9
a

> (1). Ap dung chuing minh céc bat dang thuc sau:
b ¢ a+b+c

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

a) (a2+b2+cz)( jzg(a+b+c)

y z
+ +
Xx+1 y+1 z+1

b) Cho X, Y,z >0 thoaman: X+ y+z =1. Tim gia tri I6n nhat caa biéu thic: P =

¢) Cho a,b,c >0 théa man: a+b-+c <1.Tim gié tri nho nhat cua biéu thic:
1 1 1
= + +
a’+2bc b?+2ac c®+2ab

d) Cho a,b,c >0 théaméan: a+b-+c=1. Chitng minh: %+i+i+i230
a“+b“+c° ab bc ca

Bai 8: Ap dung bat ding thirc Co- si dé tim gia tri nho nhat cia cac biéu thic sau:

x 18 X 2
a) y=—+—;x>0 by y=—+——;x>1
)y 2 X )Y 2 x-1

3X 1 X 5 1
) y=—+——;Xx>-1 dy=—+——:X>—
)y 2 x+1 )y 3 2x-1 2

3

e)yzi+§;0<x<1 f)yzx_;l;x>0

- X X

2
g)y:w;x>0 h)y:x2+£3;x>0

X X

Bai 9: Ap dung bat dang thic Co- si dé tim gid tri 16n nhat ciia cAc biéu thic sau:

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

c) y=(x+3)(5-2x);-3< xgg d) y:(2x+5)(5—x);_75£ x<5
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e) y:(6x+3)(5—2x):_?1£ X<

5

2

f)y=

X2

+2'



