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Trong bai niy, ching ta s& gidi thisu mét céch chiing minh bing phép dén
bién ¢6 dién cho bt ding thitc sau
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Béat déng thic nay duge tac gid Jack Garfunkel dé nghi trén tap chi Crux
Magazine nam- 1991 (bai todn 1490). Pay la mot bai toan hay va khé méc di
hién nay da nhan duwge nhidu 18i gidi cho né nhung mét 15i giai bing phép ddn
bién thuan tiy thi dén nay van chuwa nhan dudec.

Trudc hét ching ta cin cé két qué sau lam bd dé phy trg cho ching minh bét ding
thitc Jack Garfunkel

Bai toan 1 Cho cdc s6 khong dm a, b, ¢, tit cd khong déng thdi bing 0. Chitng minh
ring
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(Pham Kim Hung)
L1 GIAL Chuén héa cho a 4+ b+ ¢ = 3, khi d6 bat ding thic trd thanh
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s a?b+ b+ Fa+abe <4

Khong mét tinh téng quat, gia sit b 13 s6 hang nim gita a va ¢, thé thi ta cé
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Bit diing thitc duge chitng minh xong. Ping thitc xiy ra khi vi chi khia =b = ¢
hoiic (a,b,¢) ~ (2,1,0).

Nhan xét 1 Day la mét bé dé khd chat va c6 thé duge ding dé gidi nhiéu bai todn

khdc, cic ban hiy ghi nhd ndé nhé! Ngoai ra, chiing ta cé thé lam manh bé dé nhu sau

a?b+ e+ Fa+ abe + %abc(.?y—ab—bc—m) <4

(Vé Quéc Ba Cén)
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Bay gid chiing ta sé di dén giai quyét bai toan chinh

Bai toan 2 Cho cdc.s6 khong am a, b, ¢, khong cé 2 s6 nio dong thai bing 0. Ching
minh ring
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LO1 G1AL Ta xét 2 trudng hop
Trudmg hgp 1. ¢ = b> a, khi d6'sit dung bat ding thic Cauchy Schwarz, ta cé
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Lai c6 do ¢ > b > a nén
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Truong hop 2. a > b > c.



R Trudng hep 2.1. 1—5117 > a, khi d6 sit dung bét dng thic Cauchy Schwarz, ta c6
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Theo két qua bai toan trudc, ta cé

Nén ta chi can chiing minh duge
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& (11a? +6ab — 5b%)c + (ab+ &)(11b — 5a) > 0 (ding)

Truong hop 2.2. a > %b, dat f(a,b,c) = \/ﬁ + \/% + ﬁ Vi bai todn nay cé
déng thiic xay ra tai a = 3,b = 1,;lc = 0 nén § tudng ciia chiing ta sé la don 1 bién vé

0, titc la ching minh

véia, +by =a+b+ec

f(a'a bi c) S f(al:blao)

Viéc lam nay néi cé vé tat don gidn nhung khi thire hién, ban sé thay rat khé vi cac
bidu thitc trong cin rit khé cho ta dé danh gia ching, va néu ching ta ci "cb chip"
mot gid tri a1, hoai khi dén bién thi ciing rit khé ma ta phai linh déng hon, tiy
theo nhitng trudng hgp cu thé ma chon ay, by thich hgp tng véi nhitng trudng hgp iy.
Ching ta sé xét nhitng trudng hgp nhé nhu sau

Trucng hop 2.2.1. a > 3b, khi d6 ta sé chiing minh
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Do a > 3b nén ta chi can chiing minh duge
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Do b> ¢nén 3b+ ¢ > 2(b+c), suy ra
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Tritomg hop 2.2.2.3b > a > £b, khi do, ta sé ching minh
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8 Tuong tu nhu trén, ta chi cin chitng minh dugc
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Trudng hop 2.2.5. %b >a > %b, khi d6 ta sé chiing minh
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8 Tuong tu nhu trén, ta chi cin chitng minh dugc
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Nhu vay, ta chi cin xét bai toan trong trudng hgp cé 1 bién bing 0 13 di. Khong mét
tinh téng quat, gia sit ¢ = 0. Khi d6 bit ding thic trd thanh

a 5
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& 4y/bla+b) < a+5b
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Bai toan dudc gidi quyét xong.



