BAT PANG THUC VE DA THUC HOA
Le Hoanh Pho
Truwong THPT chuyén Lé Quy Pén, TP Pa Nang

Cac bai todn san, d2 bai khéng d2 cap dén da thirc nhieng ta s& dira da thitc vao dé giai quyét bai toan.

Bai tean I:

Cho 6 sb ab.c.dp va q thoa min:
g —a =k =g —d >0
Chirng minh:
(p*—a’ —b")g* —c* —d*) = (pqg—ac —bd)’

Tiegiathist p' +g' —a’ — b —c* —d? =0

thicé: (p° —a —b)+(g’ —c? —d?) >0

Do d6 c6 it nhét 1 s6 hang dwong, chang han: p~ —a” =5~ >0

ta suy ra p khac 0.

Xét dathiec bac 2: f(xX)=(p*' —a’ —b" )’ -2(pg—ca—bd)x+q° —c* —d’
Tacé: f(x)=(px—q)’ —(ax—c)" —(bx—d)’

2 2 2 q
—a” —bh =} =0
nen (P 7 p} suy ra da thirc bac 2 co nghiem .
do do A= 0 nén:

(p°—a’ —b'Ng’ —¢* —d*) = (pg—ac —bd)’

Bai toan 2:

1+3 %) 243,
Claivias il ( éx‘) éx

Xet da thire bac 2:
g R R k
Fixy=x"—-f+* Z :r::-}:r:+Z:r::-‘
jml jm1
cohésda=1>0va

fy =1 —(1+ix:-}l+ixi:
fml fml

n n L] L

T M O T N o
fml i fml fml

-]
nén af(l) =0 do do phrong trinh co nghiém
Vay A=0nen

Ay <42 x = 0hay 0+ %) =405,
fm1 fml 1 fm1

Bai toan 3:

Cho a.b.c phan biét. Chieng minh

a+b+c—+at+b?+c?—ab—bc—ca
min{a.b.c}< 3

a+b+c++a’+b?+c?—ab—bc—ca
< 3

< max{a b, c}

Giasra<b<c
Xetdathrc fix)=(x—a)x—b}x—c)
thi
ﬂx}=x3—[a+b+:}xl+[ab+bc+ca}x—ab:
fi(x)=3x—2(a+b+c)x + (ab + bc + ca)
= A'=(a+b+c)—3(ab+bc+ca)
=a’+b*+cf—ab—bc—ca>0
nén f'(x) = 0 co 2 nghiém
a+b+c++/a’ +b?+c —ab—bc—ca
By 3
Vifco3nghitma<b<c

nenf' co 2nghiemxenke a<x, <b<x, <c

atb+c—~a’+b’+c—ab—bc—ca
Do do: a < g

a+b+c++Jai+b?+c2—ab—bc—ca
= 3
< ¢

Bai todan 4:
Cho a_b.c la 3 canh mot tam giac tuy v.
Chirng minh:

a b c
& 27 <2

b+c c+a a+b

Gidi:
Dimg phép thé RAVI - a = v+z. b = z+x. ¢ =x+v thi chieng minh diroc bd dé:
Néu P(a.b.c) 1a da thirc d6i xieng thudn nhat bac 3 thoa mén:

P(1,1.1)= 0. P(1.1,0) = 0, P(2.1,1) = O thi

P(ab.c) = 0voab.cla3 canh mot tam giac tuy v.

Bat déng thirc tirong dirong:

Ha+bWb+cXe+a)

ansiarene® 3 ¥ 5 ® gay
b+c c+a a+b

Dit P(a.b.c) 1a vé trai Ta kiém tra 3 diéu kién cuia bd dé mét cach don gian-
P(1.1.13=4>0,P(1.1.00=0=0,P(2.1.1) =6 >0
nén cé diéu can phai chirng minh.

Bai toan 5:
Cho a_ b, c, d = (. Clirng minh:
EJEDH bcd+ cda+ dab : \{ab+ bc+ cd+da+ac+ bd

4 4] (Fhec 1970)
Gridi:
Khéng mét tinh tong quat. giasra<b<c=<d
XKeét da thirc:
f(x) =Ex-a)@-bx-c)x-d

R (at+tb+tct+ d}}:3 +{ab+bct+cd+da+ac +1::+t:1}2 — (abc + bcd + cda + dab)x + abed
Vif co 4 nghiem dwong nénf’ c6 3 nghiem x;. x5, %, > 0
f'x)=4x° —3(a+b+c + d)x’ + 2(ab + bc + cd + da + ac + bd)x

— (abc + bed + cda + dab)

=Hx—x)(x—x)(x—x;)

Theo dinh i Viete, ta co:
1
X EqXg = 4 (abc + bed + cda + dab)

1
XyEy T Hyg T g%, = 2(ab +bc+cd+da+ ac +bd)

ﬁ;p dung bat déng thirc Cauchy:
1
2 (ab +bc + cd + da + ac + bd)

= X%, 5 HqXy + X%y
= Ef[K.KEKE.}E

B E\I%(abt} bcd+ cda+ dab®

Tir do suy ra dpem.

Bai toan 6:

Chirng minh rang v6i moi bd n so phan bicta. a,. ..a € Rtalénco

n

n 8.4,
AP

i1 =1 1 +]

. Gidi
Q)= .Z j_z.%xiﬂ'

Tacé: Q'(x) = %?g a,ax"l = %:Ii 5 j

Suy ra Q'(x) = 0 véi moi x > 0. Do d6 ham s6 Q(x) dong bién trong (0. +) va

ii%:fﬂ)zf(ﬂ}:ﬂ

imT
o n a4

B |

Vay: izt i 1+
Bai toean 7:
Ehnal-::az-::___-::aﬂial+1

n 11 =

r 2E;r—!-
" VL ; ,-.U,-..Jai 8

Gidi
Da thirc Trébwsép: T, (x) = cos(n.acrcos(x)) hay:
T, (cosx) = cosnx cd cong thirc truy héi: T@=2T ,@—-T )
= H¢ s6 cao nhét cia da thiec T _(x) 1a 2%
Xét da thirc Trébwsép bac (n—1):
T, x)= aﬂ_lxﬂ_l + aﬂ_lxﬂ_l +..tax+ta,
Ap dung cong thirc ndi suy Lagrange :
n n |'f R “i
> T.@)]T - |
= 18— 8
Tﬂ_l[}i:}— o o
Bing cach can bang hé so6 cho ta:
S - ¥ i
Z F n- [: |) _ gn-2
= H[:ai _aj}
o BT il:j
Ap dung cho bai toan d6i véi da thire Trébwsép bac n—1
T &)trongddx' =1dx—12a —1=xe(-l1xxe(a.a +1)
1 1
=2Ax—a —2)a.=2a—a — 2)
— a'i — a'j = E[Ei — aj}
3 1 &)
S 2 H(ai -a,)
= W #
: 1
2] e &)
ViT_,@)=<LlVvi= 1n=>2"2< =
Z r 1 = 22r—3
- H(ai _aj)
= i (dpcm)
Bai toan §:
Chitng minh tip nghiém cua bat phwrong trinh:
1 2 70 S
+ +..+ il
Xx-1 x-2 Xx-70 4
la hop cac khoang roi nhau va cé téﬂg do daila 1988.
(Vé dich guéc té)
Gidi

1+2++m_5_§k_5
Tace: Xod x=2  x-J0 4 Sixok &

203§ (SRR Y3 § (CEREL) § (C30)

g
= TI&-» 4 A[1G-9
f (%)
= g(X) véi quiwdck, j= 170
Rorang g(x) =0 co 70 nghiémx=12_._. 70

Va fhién tuc trén R, fk) . k1) < 0véik = 160 va BB T0O <0 g0y 5 0 nén ciing c6 @i 70 nghicm xen k& 1a -
1 <X < 2 THy T -:::s;ﬁg-::?[] <Xy
f{x)
Tong d6 dai cac khoang nghiém ciia bat phirong trinh: g(X) = 0 la-
S =(x,— )+ (x, =2+ +(xsy— 70)
=(x;tx,+. +txy)-(1+2+..+70)

Dé ¥ da thirc f{x) cé bac 70, hé s cao nhat 1a —5 va hé sb theo x°° 14 -
ol +2+ ...+ 70)

-91+2+..+70)
Dodo: § = -5 —{1+2Z+ .+ T0)
4 7071
5 =i 2
Vay: S = 1988.
Bai todn 9:
Cho n s6 dirong a;. @, --.. &, phan bict
i—- & 1* . 288,
Dat PD=11; P1= Ee o .. PE= S e
ik-Z B8, ir q
sz C, =Pn: C" 41

Chitng minh- a) P = P,_,P._,

b) §P =P

a) Xét da thire P(x) = (x +2,) (x +2,) . (x+a)
=i CIPy™¢ 4 CHY™ g 3P
Da thi¥c P(x) cd n nghiém phan bict nén theo hé qua cua dinh i Lagring thi P'(x) cé n—1 nghiém phan biét. P"(x) c6 n—2 nghiém phan biét.
= Pkl o6 k+1 nghiém phan biét khac 0.
Pit Q=P
n!

(n—1

el ol = U Sl 2 T
= (k+1! i || e S sl
— k3 F
(M=K cxp y 4 (n—k—1C=T P,
+" 4
1
Datv= y thi Q(¥) ciing cé k+1 nghiém phan biét khac 0.
cHlp 1,.&-1_|_(?T—1E'~'}!C.3Pv;-+ A 7l
=Ry =yl Q) =@k-1n * " BT T L

ciing c6 k+1 nghi¢m phan biét. Lap lufn nhw trén thi
RE1U(y) ¢ 2 nghiém phan biét.

(K+Din—-K+T ... 2 kKNn—=K) .,
REDm =" 2 I
(n—kK-NH .

5 (Ic—ﬂ!TCF B,

hay plrong trinh: P, y* +2P, y+PB._, =0 ¢6 2 nghiém
= A=0= P'-P_P._ =0 (dpcm)

b) Dung quy nap theo cau a) ta co: E(P_k ) 70
. ﬁ;p dung véi 5 s6 ab.c.de > 0taco:

a+b+c+d+e }Jam ac+ad+ae+ bc+ bd+ be+ cd+ ce+de
5 B 10

}gJabt} abd+ abe+ acd+ ace+ ade+ bcd+ bee+ bde+ cde

B 10

3 iJabu::d+ abce+ acder abder bede

= 3fabcde
5

Day la cac bat déng thi¥c xen ke Cauchy (kep chit hon)
CAC BAITAP:

Bai tip 1: Cho 3 sb ab.c tuy ¥ va m>0 thoa mén:

a b E
+ +—=0
m+2 m+1 m

Chirng minh : 5% —4gc > ()

Bai tip 2: Chirng minh bat déng thirc Cauchy-Schwartz:

Vi 2n s6 (ai} =[bi} =123 _nith
it ﬁi: P N g s
Zﬂ:‘bf- EIZEE IZE:' :
| A \ =l A

Bai tdp 3: Chirng minh ring v6i moi bo n so drong phan biét a,. a,. .. a_

ta lnon co: ol jwi

Bai tdp 4: Choab.cla3 sétuy ¥,

Chirng minh:

6(atbc) (a2+b2+c?) < 27abe + 10 (a2 +b? +c2)*
Bai tap 5: Khong dung may tinh, chirng minh:

iJcnﬁ il + iJn:nﬁ e + EJ::UE 20 = .
7 7 7 RS




