Mot ching minh cta bat ding thic Maclaurin

Dinh 1y 1 (Bat ding thitic Maclaurin). Cho s6 nguyén n > 2 va cac s6 thyc khong am 1, ..., y.
Vé6i moéi k € {1,...,n}, dat
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V6i méi k € {1,...,n — 1}, dau bing trong bat déng thiic
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xay ra khi v& chi khi 27 = --- = x,, hodc ¢6 nhiéu nhat k£ — 1 bién duong.

Chaing minh. Ta chting minh dong thoi chudi bat ddng thic va diéu kién xay ra dau bing bing quy
nap theo n.

V6i n = 2, khang dinh dugc suy ra tit ding thiic
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Gia sit khang dinh ding véi n — 1 bién, trong dé n > 3. Xét cac sb thyc khong am z1,...,z, va da
thic
n
P(t)=Jt—a) =t" = ort" '+ 09t" % — - 4 (=1)"0n.
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Khong mat tinh tong quat, gid st 1 < --- < z,. Theo dinh Iy Rolle, két hop véi tinh chat mot
nghiém boi r > 2 ctia P 1a nghiém boi r — 1 ctia P/, da thic P’ ¢6 n — 1 nghiém thuc yq,...,yn_1,
tinh ca boi, thdéa man
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Dic biét, y1,...,yn_1 déu khong am va
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V6il<k<n-—1,dst
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So sanh cac hé s6 theo hé thic Viete, ta dudc
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Ap dung gia thiét quy nap cho y1, ..., Yn_1, Suy ra

By >EyY?>...>p/0h, (1)
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Ta con phai chitng minh
B/ > B

Néu E, = 0 thi bat ding thic nay hién nhién dang. Sau day gid st E, > 0, tic 1a zq,...,z, déu
duong.

Chudi (1) vita duge chiing minh cho moi bo n s6 khong am. Ap dung bat déng thitc dau tien cia
chudi nay cho cac s
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Béi vay

E? | > E, 2F,.
Két hop v6i bat dang thiic cudi ciing trong (1), suy ra

E2 | > En_E, > E" Y/ Vg (2)

Chia hai vé cho E"5?/"™Y 5 0, ta thu duoge

BT > B,
hay

BV > B
Nhu vay, toan bo chudi bat dang thiic da duge chitng minh.
Ta xét dicu kieén xdy ra dau bang. C6 dinh k € {1,...,n —1}. Néu x; = --- = z,, thi hién nhién
Eé/k = E,ii(fﬂ). Néu c6 nhiéu nhat k — 1 bién duong thi Ey, = Ej,1 = 0, nén dau bang ciing xay ra.

Ngugc lai, gid st
1k p1/(k+1)
E/ " = Elc+1 .
Néu Ej, = 0 thi, do cdc bién khong am, c¢6 nhiéu nhat k& — 1 bién duong. Vi vay, chi can xét truong
hgp Ej, > 0.

Néu k < n — 2, déng thitc trén tuong duong véi
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Vi 73, > 0, diéu kién dau bang trong gia thiét quy nap cho thiy y1 = -+ = yn,_1 = ¢ v6i mot s6 ¢ > 0.
Khi d6 By = ¢ vi By = ¢2, nén E? = F,. Tit dong nhat thitc
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suy ra r| =--- = Tp.

Cudi cing, néu k = n — 1, thi E; > 0 va déng thitc dang xét kéo theo FE, > 0. Khi dé hai vé ngoai
cung trong (2) bang nhau, nén
E, o= E7(1”__12)/(”_1)’

tuc 1a
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Ap dung truong hop vita xét, ta ciing dude z; = - - = z,,. Phép quy nap hoan tat. O



