CAU CHUYEN NHO VE MOT BAT DANG THUC

Tac gia: Tran Nam Diing

Nam 1996, hoi d6 toi méi vé nude chuwa duge mot nam. Ky thi Olympic 30/4 t6 chite tai truong THPT chuyéen Lé
Hong Phong Tp HCM. Thay Thai Minh Dudng néi t6i giti mot s6 dé cho BTC ky thi va trong sé cic bai toan thi
cho 16p 10 c6 bai toan do toi dé xuét duge chon. D6 13 bai toan:

Cho 0 < x < 1. Chiing minh rdng
z (9V1+0% +13V1-27) <16

Bai toan nay dugc chon c6 16 nhd cach phéat biéu gon gang, s6 dep va dac biet 1a 16i gidi rat ngén gon, cu thé nhu
sau:
St dung bat dang thitc AM — GM, ta c6

x (9\/ 1+ 224+13v1 - x2> = ;3:5.2\/1 + 22 + 12—3.9c.2\/1 —x?
< Z [92% + 4(1 + 2%)] + ? [2% +4(1 — 2?)]

6.

PR 2
Dau bang xay ra khi va chi khi 3x = 2v/1 4+ 22 vd z = 2¢/1 — a2, ttc la khi z = 7

Tuy 15i gidi don gidn nhu vay nhung day 1a mot bai toan khong dé& nhét 13 ddi v6i hoc sinh 16p 10. Két qua dién ra
dtng nhu vay, chi duy nhat c6 ban Vii Ditc Phi giai dude bai nay bing cach diung Cauchy — Schwarz c6 trong so.
May dé tt rudt clia toi trong d6 c6 Lé Quang Nam da bé tay, du NAm n6i "Em thit ding dao ham ciing khong
duge, hinh nhu ddu bing khong x4y ra."

Thuc ra thi chac 13 Nam tinh nham chit néu diing dao ham thi bai toan nay ciing kha tam thudng, chi gidi phuong
trinh dao ham bang 0 va xét ddu mot chit 1 ra.

O day t6i muén ké mot chit vé cac hiing s6 9, 13, 16 trong bai toan nay. Theo mot nghia nao dé, d6 la cac hing
s6 dep nhat c6 thé. Cau chuyen thé nay

D@é dat ra bai toan, t6i mudn tim GTLN ctia biéu thitc dang

ax\/1+ 22+ b1 — 22

bing cach st dung bat déng thic AM — GM c6 trong sd6 ma cu thé, toi viét

b
axy/1+ 22 +bxyv/1—22 = g.sx 14+22+ g.tx\/l —z2
s

a b
< op- [+ (L a?)] + o [Pe 4+ (1 - 2)]
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Toi mudn chon s, sao cho vé trai khong phu thuoc vao z, dong thai ton tai z, dé dau bing xay ra dong thoi & hai
bat ding thic AM — GM.
T day toi duge hé

b
as+ > +bt—- =0
S t

2412 —-s2=0

Cht y 1a tit dAu dén gio toi van chua chon a,b do d6 to6i chon s,t trude (nghiém chon truge tham sd!). Vi
D 3 1
(s —t)(s+t) =2 nén don gidn nhat 1a chon s —¢t = 1,5+t = 2 va toi duge s = §,t =3 Thay vao phuong trinh

N 13 3 . N . N
dau t6i dugc a.E = b'i' T day to6i chon a =9 va b = 13 va d6 chinh 1a nhitng hang s6 xuat hién trong deé toan

noi trén.
Nhu vay, dé chon dugc nhitng hing s6 dep (dan dén nhitng 15i gidi dep), doi khi cic tac gia phai lam mot bude di
nguge nhu vay, chit khong phai 14 cac s6 9,13 ¢6 trudng roi tim ra s, t.



Bai toan Olympic 30/4 sau nay con duge st dung mot 1an nita trong mot cudce thi ctia bdo THTT. Xét vé mot
mat nao dé, né la mot bai toan kha tam thuong vi d6 1a mot bat déng thiic mot bién, ¢é thé ching minh kha dé
dang bing dao ham. Tuy nhién, déi véi toi, day van luon 1a mot bai toan dang nhé. Va t6i van thudong ding n6 dé
minh hoa cho phuong phép hé s6 bat dinh khi 4p dung bat ding thiic AM — GM.



