:: Ki Thuit Cd-si Nguwoc Déu ::.
.22 Ki thuat Cé-si Ngwoc Dau ::.

Augustin Louis Cauchy (d6i khi tén ho dugc viét Cé-si) 1a mot nha toan hoc ndi tiéng nguoi
Phap. Cauchy sinh ngay 21 thang 8 nim 1789 tai Paris va mat ngdy 23 thang 5 nam 1857 ciing tai
Paris. Ong vao hoc Trudng Bach Khoa Phap (Ecole Polytechnique) lac 16 tudi. Nam 1813, 6ng tir bo
nghé k¥ su dé chuyén lo vé toan hoc. Ong day toan ¢ Truong Bach Khoa va thanh héi vién Han Lam
Vién Khoa Hoc Phap.Cong trinh 16n nhét cta 6ng la 1y thuyet ham s6 v6i an sb tap. Ong clng dong
gop rat nhiéu _trong lanh vyc toan tich phén va toan vi phan. Ong d3 dat ra nhitng tiéu chuan Cauchy dé
nghién ctru vé sy hoi tu cua cac diy trong toan hoc.

Mot trong sd nhimng thanh cong cta 6ng duoc nhiéu nguoi biét t6i nhat 1a BDT Cé-si ,mot bat
dang thirc rat quen thudc va duge sir dung hau hét trong cac bai toan ching minh BDT. Xoay quanh
BDT Cési rat nhiéu k¥ thuat img dung né nhu : Chon diém roi, Hé s bat dinh , Cauchy nguoc dau,
Thong qua céc bai toan dudi day, hy vong s& gitp ban doc hiéu 15 hon vé Ki thuit Cé-si ngwoc dau
trong ching minh BDT. Pau tién ching ta hiy bit diu bang mot bai toan chon doi tuyén cua
Bulgarian.

Bai toan 1: Cho a,b,c duong thbamana+b+c=3.CMR:
a b C
b+l 1Tl 22
( Bulgarian TST 2003 )
Phdn [6m nhitng nguoi gidi bai todn nay déu cé 1oi gidi 1 nhur sau :
Loi giai 1:
. Quy dong méu sb, BPT : < 2@+ bl + b +al+ b+ +ac’+bal+cbi+at+b+c)
> 3(a’b’c’ + a’b’ + b’c? + cfa’+ a’ + b2 + ¢?)
. Thay a + b + ¢ = 3, ta c6 thé chirng minh bat dang thirc nhd Co-si

3 . .
5(21302 +ac?)>3c%’ Tuong ty v&i 2 hodn vi .

a+a’+1>3a° , Tuong tu vo1 2 hoan vi .
3 1 444
5(&1302 +b’a’+ c¢’b” + ac’ + ba’ + cb?) > 5 6.a3b3.c3>3.a% %7

. Bét dang thic cudi cing dung 1a do abe < 1 (dugc suy ratira+b + ¢ =3 & Bdt cosi cho 3 56 )
Loi giai 2:
. Str dung ki thuat Co-si nguoc dau .
a b c 3 a b c 3 ab’ bc2 ca
T R I Dl S L RSN L RPN b g Sy R Uy (e 30
Do a*+ 1 > 2a (BDT Cé-si). Tuong tu v6i 2 hoan vi = Ta ¢6 :

1
VT < E(ab + bc + ca)

. Mat khéc : 3(ab +bc+ca)<(at+b+c) (Cerng minh bang bién d6i tuong dwong) . Nén :

1 §a+b+c} 3
“2-

Loi gidi 2 dugc trinh bay rat don gian va dé hiéu. Mot mo rong tu nhién, ta c6 bai toan 2 J

VT < 2(ab + be + ca) <5

Bai toan 2: Cho a,b,c duong thbamana+b+c=3.CMR:
a b J3
a+tb b+c cta T2 (M
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Loi giai:
.Tacod:

a_ab2<abT fr véi 2 hodn vi
a- Tl atblS o o Tuongtuvoi2hoanvi.

\/E.b + \/‘t_).c + \/E.a
2

=(@+b+c)-VTy=

2
S\/(a+b+c)(ab+bc+ca)£l' (a+b+c)!a+b+cl :g.
2 2 3 2
3 3
= VIgp=(a+tb+c) -5=7 (Bdt dugc cm)

Bai toan 3: CM bat dang thirc sau:

1 1 1
a(b+c)+b(c+a)+c(a+b)+2(1+a2+1+b2+1+cz)29

Trong do6 a, b, c la cac sb khong nhé hon 1

Loi giai:
. Str dung bdt Co-si & mau sb . Ta co :

1 1 1 a’ b’ ? a b c
I+t T+t v I Tv2 T - Tvpe P - Te@zl -2t

= VT22(b+bctca)t6-(a+tbt+c)=albbt+c—1)+blcta-1)+ca+tb-1)+629.
(Bat dang thtrc cudi diing do a, b, ¢ 1a cac s6 khong nhd hon 1)
Dau dang thirc xay ra <> a=b =c =1.

Bai toan 4: CMR: V61 moi a,3b, ¢, d duong. Ta ludn c6 :

a b’ . ¢ . d’ Jatbtctd
a?+b’ b4 Pral dPta T 3
Goiy: Taco:
3 2 2
a ab ab

b
a2+bz=a-aszbzza-2ab=a-§(Doaerb222ab)

Tuong tu v6i 2 hoan vi con lai = BDT da cho dugc chirng minh .

Bai toan 5: Cho a,b,c duong théa man a +;b +c=3 .2CMR: ,
a b C

a+2b2+b+202+c+2a2 21
Goi y:
. Mot cach tuong ty. Ta co :
2
2 2 2 Py
a 2ab 2ab”  2(ab)? . L
m—a—mka—m—a— 3 Tuong ty véi 2 hoan vi

. Tiép theo ta chimg minh :
) 2 2 2
atb+c - Y {(ab)%t(bc)3 +(ca)3}2 1

Nho vao nhéan xét sau : St dung BDT Cauchy cho 3 s6 duong
2 a+ab+b

(ab)® < E— Tuong ty véi 2 hoan vi con lai.

= Bét dang thic duoc cm.
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Bai toan 6: Cho a,b,c duong thbamana+b+c=3.CMR:
a’ b’ ¢’

a+2b3+b+2c3+c+2a321
Goi y:
. Bién d6i dai dién:
2 2ab’ 2a6°  2bifa?

3=a- 32a- —— =a-
a+2b a+2b 33/ab® 3
. Tiép theo ta chirg minh :

atb+c - %(b%/a7+ci/b7+a3/07)21

Nho vao nhan xét sau: . 3bal<b(a+ta+1)=b(2a+1)=2ab+b Tuong tu voi 2 hoédn vi con lai.

(atb+c !2

.ab+bc+tca< 3
= Bit ding thirc duoc cm.

. D4u dang thtc xay ra khi va chi khia=b=c =1

Bai toan 7: Cho a,b,c duong thbamana+b+c=3
atl b+1 c+1 3

b+l P+l a2+122

Goi y:
. Bién dbi dai dién:

+1 + 1)b? + 1)b? b+b
2 =a+l1 £—z—L L2bL=a+1-a

b+ 2
(a+b+c)
. Sur dung bat dang thic : ab + bc +ca < 2 3 <

= Bét ding thirc duoc cm.
Mot s6 bai tdp twong tw duoi day xin danh lai cho ban doc :
Bai tap 1: Cho a,b,c duongthdbamdna+b+c=3.CMR:
atb+tc at+tb+tc at+tb+tc_ 9
a’+ abc * b* + abc * ¢’ + abe 25
(Dé thi thir PH mon Toan lan 2 — THPT Chuyén Nguyén Hué 2007 — 2008)

Bai tap 2: Cho a,b,c,d duong thbamana+b+c+d=4.CMR:
atl b+l c+1 d+1 >4
Bl 1l il a1

Bai tap 3: Cho a,b,c,d duong thbamana+b+c+d=4.CMR:

a C
l+be 1+cd 1+da 1+ab>2

Bai viét trén co thé con nhiéu thiéu sot va mac phai sai 1am . T4c gia rat mong nhan dugc nhiéu
kién déng gép mang tinh xay dung qua hom thu : euclid1990@yahoo.com.vn dé khong méc phai
nhiing thiéu sot trong cac chuyén dé sap toi.

Bai viét c6 tham khao mot sb tu liéu nhu : Tap chi Mathematical Reflections va mot sb bai viét trén
cac Dién Pan vé Toan Hoc Viét Nam.
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