Qui nap tién lui

To6m tit ndi dung

Doi khi phép qui nap toan hoc thong thudng chi dién ra suon sé d6i v6i mot vai tap con vo
han thay vi toan bd s6 ty nhién nhu mong muén. Song song véi do 1a suy ludn ngugc mang
lai thuan 1gi hon, nghia la dung véi n thi cling ding doi v6i n — 1. Néu chi dugc thuc hién
riéng 1é, cai trude dé lai nhiéu khodng tréng, cai sau luon ding lai tai mot gia tri n c6 dinh
dugc 14y 1am co so qui nap. Nhung, néu két hgp lai cing nhau, hai buéc d6 sé tao thanh mot
kiéu qui nap hiéu qua dé gidi quyét mot 16p van dé chuyén biét, tam goi 1a gidi dudc bang qui
nap tién lui, trude ti€n sau lui.

1 Dannhip
Tong cac sO tu nhién lién tiép 1,2, ..., n thudng dudc tinh nhanh bdi cong thiic
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Cong thtic ndi tiéng nay co6 thé dudc chiing minh bing 1ap luin qui nap. Lap luan &y nhu sau. Dé
thdy ring néu n = 1, cong thic hién nhién dung. Bay gi gid st ring cong thuc dung. Khi do,
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biéu nay néi 1én ring néu cdng thic dung véi n thi cling dung véi n + 1. Nhu vy, cong thic da
dung v6i n = 1 nén n6 dang véi n = 2, n6 da dung v6i n = 2 nén n6 dang véi n = 3, va cu ti€p
tuc mai. Vay tir bay gid ta da co thé cung cong d6 dé tinh téng cia bao nhiéu sé tu nhién lién tiép
tuy thich.

Qua phép ching minh trén, phuong phap qui nap chdng nhitng manh mé&, ma né con giup
chung ta mot 1ap luan viing chic dé€ vugt qua khodng trong ma cai vo han tao ra thit thach chiing
ta.

Trung binh s6 hoc ctia n s6 nguyén khong am x;, x,, ..., X,, dugc dinh nghia 1a
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va trung binh hinh hoc ctia chung la
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Pinh li 1. Trung binh hinh hoc ciia n s6 nguyén khong am x,, x,, ... , x,, khong vugt quad trung binh
0 hoc ctia chiing, nghia la
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Bat ding thuc nay dugc goi 1a bit ding thuc cua trung binh s6 hoc va trung binh hinh hoc,
hay ngén gon 12 bat ding thiic AM-GM. Khong qué xét nét, c6 thé xem phép chiing minh trinh
bay ngay day 1a ctia C6-xi, n6 dudc tim thay trong Cours d’Analyse de I'Ecole Royale Polytechique
(trang 457). Thuat ng@t bit ddng thuc C6-xi phdi ching b4t nguon tir day?

Thuat ngl nay ti€t 10 nguyén 1i hoat ddng ctia phudng phap, bén canh do, con goi 14 qui nap
Co-xil, cai tén ggi nhé dén Augustin-Luois Cauchy, ngudi phat minh ra né trong phép chiing
minh bit ding thiic trung binh s6 hoc trung binh hinh hoc? theo cach riéng ctia minh.

2 Chdng minh cia Co-xi
Trudc tién, viét lai trung binh hinh hoc duéi dang 1y thita, bit ding thiic (??) tré thanh
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Chting minh ctia C6-xi dugc chia thanh hai phan doan. G phan doan dau, chiing minh cho cac
gia tri n1a 1ty thita cta 2, cu thé 1a 2,4, 8,16, 32, v. .. o] phéan doan cudi, cho cac gia tri n con lai,
khong 1a liy thira cia 2. Nhu vay, sau hai phan doan, bt ding thiic da dugc xac nhan véi toan
b0 s6 tu nhién. Luu y, n = 114 trudng hg tim thudng va néu céc s6 hang biing nhau thi c6 ding
thtc.

Trudng hgp don gidn nhat ma khong tdm thudng la n = 2, khi do
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Lay cai trude suy ra cai sau, lam tuan ty véi n = 4, n = 8,..., n = 2™, trong d6 m nguyén duong
va 16n hon 3, sé co
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Khi n khong phai mot trong cac gia tri 2,4, 8, 16, ... va gid sti rdng n < 2™, 4p dung (??) v6i 2™ —
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Hinh 1: O den dai dién cho céc s6 tu nhién da dugc xdc nhan t6i thdi diém nay. Viéc ti€p theo l1a
tim céach t6 den céac 6 con lai.
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Diéu nay khdng dinh dung véi 2™ ciing dung véi tit ca cac gid tri nguyén dudng bé hon.

3 Qui nap tién lui

Ki hiéu ngin gon cho bit ddng thuc (??) 1a P(n). Dya trén phucng phap qui nap todn hoc théng
thudng, va c6 thém vao mot s6 thuat ngit, qui trinh chitng minh cta C6-xi & ?? ¢6 thé hinh thuc
héa thanh ba buéc nhu dudi day.

« Cd sd, chung minh P(2).
« Qui nap tién, chiing minh P(2") kéo theo P(2"**1).

« Qui nap lui, chtng minh P(2") kéo theo P(m), v6i moi m < 2".



Hay tinh t€ nhan dinh ring hai budc dau da tao ra mot cd s§ v han phan td, thay vi mot cd sé
chi c6 duy nhit phan t& nhu qui nap thong thusong, dap dng cho qui nap lui & budc cudi. Cach
nhin nay mang lai mgt quan niém
BAI TAP
1. Hay bién luan theo qui trinh bén du6i d€ chiing minh bit ding thic AM-GM.
+ Chting minh P(2).
+ Chting minh P(n) kéo theo P(2n).
« Chting minh P(n) kéo theo P(n — 1).

2. Cho nla mot s6 nguyén duong va x;, X5, ... , X,, 1a cac s6 thudc khodng (0, %) Theo Ky Fan,
X1Xp - Xp (1—x1)(1—X2)---(1—Xn)
(x1+x2+---+xn)” _(1—x1)+(1—x2)++(1—xn)

Hay dung qui nap tién Iui chiing minh bat d&ng thic Ky Fan.

Gdi y. Khi n = 2 né tuong duong véi di€u hién nhién x; + x, < 1 theo gid thi€t. Nhdm dé
qui nap hon, hay dua vé dang tuong duong
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