October 4, 2021 [INGUYEN THANH NHAN — TRUONG PAI HQC AN GIANG]

UNG DUNG DINH LY VIETE

PAI SO SO CAP

A. LICH SU.

Francois Viéte, Seigneur de la Bigotiére ( tiéng Latinh : Franciscus Vieta ; 1940 - 23
thang 2 nim 1603) 1a mdt nha toan hoc ngudi Phap c6 cdng trinh vé dai s6 méi 1a mot
budc tién quan trong ddi vai dai sé hién dai, do viéc st dung sang tao cac chit cai lam
tham s6 trong phuong trinh va dong thoi wng dung ching trong viéc bién di va giai
phuong trinh. Ong 1a mét luat su vé thwong mai, va tirng 1a uy vién hoi dong bi mat cho
ca Henry Il va Henry IV cua Phap.

Ong di phat hién ra mdi lién hé giira cac nghiém va cac hé s6 cia phuong trinh. Ong con
la mot chuyén gia vé giai cac mat mé trong thé chién giira Phap va Tay Ban Nha.

Ong mét nam 1603.
- Thanh tyu ndi bat: Pai s6 méi.

Nén
Vao cudi thé ky 16, toan hoc duoc dit dudi sy bao trg kép cua ngudi Hy Lap, ho da
mugn cac cong cu cua hinh hoc va nguoi A Rap, nhiing nguoi cung cap cac thu tuc cho

phép giai. Vao thoi cua Viete, dai s6 do d6 dao dong gitra s0 hoc, diéu nay 1am xudt hién
mot danh sach cac quy tic va hinh hoc c¢6 vé chit ch& hon.

Dai so biéu tuwgng cua Viéte

Viéte da tao ra nhiéu d6i méi: cong thirc nhi thirc , s& duoc Pascal va Newton lay, va
cac hé so cua da thurc thanh tong va tich cac goc cua no , duoc goi la cong thac Viete .

Pai s6 hinh hoc

Viéte rat thanh thao trong hau hét cac cong cu hién dai, nham muc dich don gian hoa cac
phuong trinh bing c&ch thay thé cac dai lwong mai cd méi lién hé nhét dinh véi cac dai
luong chua biét ban dau. Mot tac pham khéac cua 6ng, Recensio canonica effectionum
learningarum , mang dau 4n hién dai, sau nay duogc goi 1 hinh hoc dai s6 — mét bo suu
tap cac gisi thiéu cach xay dung cac biéu thire dai s6 chi voi viéc sir dung thuéc va
compass.

Nghién cttu dinh ly Viete va tng dung | == mathvn.com


https://en.wikipedia.org/wiki/Latin_language
https://en.wikipedia.org/wiki/French_people
https://en.wikipedia.org/wiki/French_people
https://en.wikipedia.org/wiki/French_people
https://en.wikipedia.org/wiki/New_algebra
https://en.wikipedia.org/wiki/Conseil_du_Roi
https://en.wikipedia.org/wiki/Henry_III_of_France
https://en.wikipedia.org/wiki/Henry_IV_of_France
https://en.wikipedia.org/wiki/Binomial_formula
https://en.wikipedia.org/wiki/Coefficients
https://en.wikipedia.org/wiki/Polynomial
https://en.wikipedia.org/wiki/Root_of_a_function
https://en.wikipedia.org/wiki/Vi%C3%A8te%27s_formulas
https://en.wikipedia.org/wiki/Algebraic_geometry

October 4, 2021 [NGUYEN THANH NHAN — TRUONG PAI HQC AN GIANG]

B.PINH LY VIETE.

Trong toan hoc, dinh ly Viéte hay cong thtc Viéte (co khi viét theo phién am tiéng
Viét 1a Vi-ét), do nha toan hoc Phap Francois Viéte tim ra, néu Ién mdi quan hé gitra
cac nghiém ctia mot phuong trinh da thic (trong trudng sé phic) va céc hé sb cia no.

I. Pinh ly Viéte cho phwong trinh bac hai.
1. Bai toan mé dau.
Xét phuong trinh bac hai: y = ax® + bx +c (a # O) (1) :

Giasu: A=b*—4ac>0.

_—b-+A

X
Tacé: | 24 |3 hai nghiém tong quat cia phuong trinh ax® +bx+c=0.
_ —b++/A

27 g

S=x+tx,= b2a\/X+ b;a\/x :7]9
Khi do: o

b :—b—JZ-b+JX:b2—A:b-{b—4wﬂ:£

2 2 2a 4q° 4q° a

2. Pinh ly Viéte.

Pinh ly Viete

Néu x,, x, 1a hai nghiém (trén truong sé phirc C, c6 thé nghiém don hogc nghiém kép)

cta phuong trinh: ax” + bx+c =0, thi:

Chwrng minh:
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Gia su: x,, x, la hai nghiém cua phuong trinh ax* +bx+c=0.
Khi d6, phuong trinh bac hai (1) tuong duong voi phuong trinh y = a(x — X, )(x - X, )
Nhu vay, ta c6 dang thic: ax” + bx +c¢ = a(x —xl)(x — xz) .

Hay: ax® + bx +c = ax’ —a(x1 +x2)x+ax1x2.

b:—a(x1+x2)<:> 1772 a(dpcm).

DPong nhat hé s hai Vvé, ta thu duoc:
Cc= axlxz

Nhu vay, mot cau hoi duge dat ra: Liéu rang c6 hay khdng mot Binh ly Viéte tong quat
trén trudng s6 thuc cho mot da thire ¢6 bac n?

Cau tra 101 1a ¢6 va xin duoc trinh bay tiép & phan dudi day.
I1. Pinh ly Viéte cho phwong trinh da thirc bat ky.
1. Bai toan mé dau.
Xét phuong trinh bac n theo an x tong quat nhu sau:
y=ax"+ an_l)c"_1 +..tax+a,, (an * O) (2)
Giasu: x,,i= I,_n la n nghiém cta phuong trinh a x" + aHx”_1 +..+tax+a,=0.
Khi d6, phuong trinh bac n tuong duong véi phuong trinh:
y=a, (x —xl)(x —xz)...(x —xn)
Nhu vay, taco: a x" + an_l)c”_1 t..tax+a,=a (x — X, )(x - xz) (x - xn)
<ax"+ aH)c"_1 +..+ax+a,=ax"

—-a | x, +x,+..X
n 1 2 n
%/—/
n elements
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+ an XX, + X1X3 +...+ kak+1 +...+ xn_lxn

n( n—1
elements

n—1
+(—1) | XXy X | F XXX X et XXX

n elements

n
+(—1) axx,.x,

Ddng nhat hé s6 & hai vé, ta thu dugc Pinh ly Viéte mé réng nhu sau:

Pinh ly Viete mé rong

Néu x,i=1,n, (n € Z*) la hai nghiém (trén truong sé phac €, ¢6 thé nghiém don hoac

nghiém kép) ctia phuong trinh: a x" + an_lx”_l +..+ax+a,=0,thi

n
an—l
DX, =X+ X, X =—
i 1 2 n
i=l1 a

n

n
> XX, Z X+ XX+ XX XX
1<i<j<n

Luwu y: Trong mdi hang & bat ky, vé trai cia dang thic 13 tong caa cac tich ting cum &
cac nghiém ctia phuong trinh trén. Va vé phai ciia dang thirc duoc tinh mot cach tong

quét theo cong thuc: (—l)k Gk
a

n
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M@t s6 tong quat thwong gap:

=> Phwong trinh bac ba:

Néu X, X,, X, la nghiém cua phuong trinh: ax® +bx* + cx+d =0 thi cong thic Viete
X +X, +x,=——
1T T T

ho ta: =°
cho ta: XX, + XX, + XX, —;.

- Hé qua 1 caa dinh ly Viete:

Gia sir phwong trinh: a x" +a, x""' +..+ax+a, =0 (3) cocac he s6 a,, i =0,n thoa man:

2
(i) Y a,+ 2. a,_, =0 khivachikhi: x=1lamot nghi¢m cia phuong trinh (3).

2
(ii) > a, — > a,_, =0 khivachikhi: x=-1 la mét nghiém ciia phuong trinh (3).

Chirng minh
(i):>:
n n+l
2 2
Gia su: Za2k+ a, =0=a,=-a,-a_ —..—a,.
k=0 k=1

Khi do: (3) & (anx” —an)+(an_ X" —an_l)+...+(a x—al) =0;

<:>an(x"—1)+an_l()c"71 —1)+...+al(x—1):0

=N (x _1)[% (x”‘l +x" ...+1) +a, (x”‘2 +X" o+ 1)+ .ta, (x +1)+ al} =0
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= x =1 la mot nghiém.

(i)<::

Gia str: x =1 la mét nghiém ctia phuong trinh (3), khi do, ta co:

s

a, (l)n +a, (l)n_1 +..ta (1)+a0 =0=>a +a  +..+aq+a,= ZZ:azk + i a,, ,=0.
k=0 k=1

Vay: (i) hoan toan dwoc ching minh.

(ii):>:

Bai toan phu:
= (1) ok (1) 2 1) = (34 1) 0, (4)
xH-1= (xk)2 -1= (xk —1)(xk +1) =..= (x+1).02[ (5)

Mot diéu dang néi, & day k hoac chin hoic ¢, nhung diéu d6 khong quan trong vi néu
k =2 thi ta xét (xk - 1) nhu & ding thic (5), néu k =2a+1 thi hoan toan rit dugc

Ta co:

(*)

lwong nhan tir (x+1) theo déng thirc (4). Nhw vay dii & 1abdi 7 nao d6 cia 2, thi dén

Mot s6 dii I16m cac buéc (sau 77 buéc), ta s& thu dugc nhan tir (x+1).

REEES HEEY
Gla su: Za2k - Z a,, ,=0=aq, :—Z ot Z’ Ay, -

k=0 k=1 k=1
Khi do: (3) & [anx" + (—l)n+1 an} + [an_lx"_] + (—l)n an_l} +.t (a2x2 — a2)+ (alx + al) =0.
e (x+ 1)[anon +a, 0, +..+a,(x —1)+a1] =0= x=-1 lamot nghiém cua (3).

(ii) <=: Gia sir: x =—1 la mdt nghiém cia phuong trinh (3), khi d6, ta c6:
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a —1n+a7 -1 n_1+...+a 1)+a, =0=(-1)"a +(-1 n_1a7+...+ —lka...—a +a, =0
(1) +a,,(-1) (1) (1) &, +(=1) a,,

k=0 k=1

Vay: (ii) hoan toan dugc chirng minh.

Study tips

Xét phuong trinh: ax® +bx+c=0(a=0) (6).

Néu phuong trinh (6) co tong a+b+c =0 thi:

Néu phuong trinh (6) co tdng a—b+c =0 thi: c lahai nghi¢m cua (6)

a

- Hé qua 2 caa dinh ly Viete:

Gia su phuong trinh: a x" +an_1x"_1 +..tax+a,=0 (3) co n nghiém, ki hiéu x,,i=1n.
n

S, = in
i=1

n
S, = Z XX,

I<i<j<n

Néu ta dat: <o,

Spi = Z Xy Xy i

Lo . n—1
ISll <ip<...<iy_1<n

n
S = l:[xl.
-
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Khi do: x,,i = Ul la nghiém cta phuong trinh:

x" =S xS X" + ...+(—1)k S, .x"* +...+(—1)’H S x+(—1)n S =0 (7)

Chiéng minh:

Theo dinh ly Viéete ma rong, ta suy ra:

Néu x,,i=1,n langhiém cua (3), thi:

C an—l
Dx =x X, et x, =—
i 1 2 n
i=1 a,
c an72
> XX =Xy XX+ XX ek X, X, =
1<i<j<n an
n n-1 Cll
Z XX, X, =X Xy X FXX X X At t X X,...X =(—1) —
i1 7 i1 1772 n—-1 1772 n-2""n 2773 n
1<) <iy <..<iy_1<n an
n n a
Hxl. = XXy X = (—1) —
i=1 a,
a
— _ _n-l1
S, =
a
n
a
_ n—12
S, =
a
n
Nhu vay, dé dang ta co: | ..................
n-1 d
—(— 1
S, =(-1)".
a
n
n a
s, =(-1) .=
a
n
~ \ L. a _ a _ a a
Vay phuong trinh (7) tuong duong véi: x" + 2L x4 2"y 4 Ly 020,
a a a a
n n n n
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Vi: deg(f(xl,xz,...,xn)) =n=a #0.

Nhan ca hai vé cho a_, ta thu duoc phuong trinh (3) (dpcm).

Study tips

S=x]+x2

Xét phuong trinh: ax® +bx+c=0(a#0) (6) véi A>0, néu ta dit:
P=xx,

Thi: x,,x, 1a hai nghiém cua phuong trinh x> —Sx+P =0, (52 > 4P) .

C. MOT SO TIPS GIAI NHANH CAC BAI TOAN UNG DUNG PINH
LY VIETE.

I. D4u nghiém ciia phwong trinh bac hai.

P<0
P>0

P>0.5>0

P>0,5<0

(i) x> +xz2 =(x +ch)2 —2x,x,=S>-2P

(ii) xl3 +x23 = (x] +x2)[(x] +x2)2 —3x1x2:|= S.(52 —3P)
(iii) x? +xz4 =[(x1 +xz)2 —2x sz —2(x X )2 = (S2 —2P)2 —2P?
(

Lv) —+—=-1"2=

(v) X, — X, =\/(x1 +x2)2 —4xx, =S —4P (x2 >x1)
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I11. Ung dung da thirc dbi xieng dé giai quyét cac bai tap &p dung dinh ly Viéte.

1. Pinh nghia. Gia sit A 1a mt vanh giao hoén ¢6 don vi, f(x,,x,.....x, ) lamot da thuc

ciavanh Al x,x,....x, |. Pa thic f(x,.x,....x, ) dugc goi la mot da thirc ddi ximg cuia

n dn néu f(xl,xz,...,xn):f(xw(l),x¢(2),...,x¢(n)) v6i moi phép thé

1 2 n
¢:
(p(l) go(2) (o(n)
f(x¢(l),x¢(2),...,x¢(n)) suy ratir f(x,,x,,...x, ) bing cch thay trong f(x,.x,,...x, ), X,
baoi xw(l),....,xn baoi x¢(n).
2. Binh Iy 1. Bo phan gém céc da thirc ddi ximg cia vanh Af x,.x,.....x, | 1a mot vanh
con ciavanh Af x,.x,,...x, |.

Ch@ng minh:

Gia sir f(xl,xz,...,xn) va g(xl,xz,...,xn) la nhitng da thirc d6i xirng cua vanh

A[xl,xz,...,xn] , theo dinh nghia ta co:

Va

g(xl,x2,... xn) = g(xq)(l),x(p(z), ,xw(n))
vGi moi phép thé ¢ = 1 2 . Thé thi:

(1) #(2) - o(n)

f(x],xz,...,xn).g(xl,xz,...,xn) = f(x¢(1),x¢(2),...,x¢(n)).g(xw(l),xw(z),...,x¢(n))
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vSi moi phép thé ¢. Tir d6, suy ra bd phan gom cac da thiac doi xung cia vanh
Al x,.x,,...x, | lamot vanh con cia vanh A[ x,.x,....x, |.

Chu y: C6 thé coi mdi phan tir caa vanh A 1a mot da thire dbi xtmg dic biét. That vay,
a e A thitaco thé viét: a= xlonO...xno .

Céc da thirc d6i xtng co ban:

n
O, =X+ X, FtX, =D X,
i=1
n
02 :x1x2 +X1X3 +X2X3 —I—....+xn_1xn = z xl.xj
1<i<j<n
O :xlxz...x 4 +x1x2...xn_ xn +...+X.X ...xn = Z X. X X

\<i.<i o h b 'n—1
S <iy<.<i, |<n

n
O, =XX,.X, = Hxi
il

Theo Pinh ly 1 thi moi da thuc cua cac da thuc ddi xting co ban 0,,0,,..,0, cling la

mot da thic dbi xang cua n an X3 Xypeens X Chiéu nguoc lai cling ding, d6 chinh 1a ndi

dung cua dinh 1y co ban vé da thirc dbi xing dwa trén cac Bo dé sau.

3.B6 dé 1. Giasir f(x,.x,....x,) 1a Mt da thirc dbi xtng khac 0 va ax,“x,”x, .x "
12772 n 1 2 3 n

la hang tir cao nhat cua no, thé thi: @, >a, >...>a .

Chiéng minh:

Ta phai ching minh: a_, > a,,Vi=2,n. Vi f(x,....x,) lamot da thirc ddi xitng nén néu

thay x._, béi x; va hoan vi nguoc lai thay x, boi x|, ta dugc:

ai X an

axM..xx
P XXy n

cling 1a mot hang tir caa f(xl,...,xn).

Giasu: a, >a_,, khi do:
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(al,...,al._z,al.,al._l,...,an) > (al,...,al._z,al._l,ai,...,an) :

Diéu nay mau thuin véi gia thuyét ax,“...x,_““'x“..x “ 1a hang tr cao nhat.
4.B6 @é 2. Giastt a,,...,a, 1a nhitng sb ty nhién sao cho:

a12a22...2a

n

A 3 /. _ a—ay ay—ay a, 1=a, , a,
the thi da thuc f(xl ,xz,...,xn) =0, 0o, O o,

trong d6 o,,...,0, la cic da thirc db6i xtmg co ban, ¢ hang ti cao nhat 13
4y B a4
X, x

Chi#ng minh:

Cac hang tir cao nhat cua o,,0,,...,0, ,,0, theo thir tu la:

X, X, X X X,...X

X Xy seeer X Xy e XX, ..X

n—1°7""17"2""""n

Ta c6 hang tir cao nhét cia f(x,.....x, ) la:

a;—ay ar—d3 Ap_17%% a _ aQ ay a,
X, (xlxz) ...(xlxz...xn_l) XXy X )0 =x"x, % x " (dpem).

S¢ di ta két luan dugc hang tr nhu thé 1a do ta chirg minh duoc mét Pinh Iy sau:

Dinh Iy *. Gia st f(x,.x,.....x, ) V& g(x,.,.....x, ) 12 hai da thirc khac khong cua vanh

Al x,.x,.....x, | ¢6 hang tir cao nhat theo thir tur 12 ¢, x,""...x, " va d,x,"'..x " . Néu cd, #0

a1 +b, a,, +b,
11 11“.xn 1n ln.

thi hang tir cao nhét cua da thirc tich f(xl,x2,...,xn).g(xl,xz,...,xn) la cd x,

Chiéng minh:

L f(xl,xz,...,xn)zclxla“...xn“'" +..4cox,Mx X . . o

Gia su: , , , , da duoc sap xep theo loi tur dien.

gl XXy X ):dx Wox ™4+ . +d x ™. x ™
n 1771 n m 1 n

Dbiéu do6 co nghia la:
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(“11""’a1n) > (a“,...,am), Vi=2,l

Va

(Bysesby, ) > (B

mn

), Vi=2,m.

Ta s€ chitng minh:

ayy+byy ap, by,

X

Cldlxl n
la hang tir cao nhét cua da thic tich f(xl,...,xn).g(xl,...,xn).

Nhéan f(xl,...,xn) VGi g(xl,...,xn),ta duoc:

I u i b; in b'n A ?
M&i hang tir c.d x, """ ..x ““"" cho ta phan tir (a. +b.,...a_+b. )eN”.
ij1 n il Jjl in jn
Nhung vi, ta lai cO:
+) Néu (al,...,an) > (bl,...,bn) thi (a1 +Cpsenn, +cn) > (b1 +Cpseenb, +cn), V(cl,...,cn) e N".
That vay! Vi (al,...,an)>(b1,...,bn) nén c6 mot chi sé i =1,n sao cho:

a>b

i1 - Yipd 70

i
Do d6: @, +¢, =b, +¢ @+ =b_ +c_,a+c >b +c (dpem).
+)Néu (a,.....a,) > (by»...b, ) va (¢;..nc, ) > (d)onnd, ) , thi

(a,+cpna, +c,)> (b +d,....h, +d,).
That vay!

Taco: (4, +c.na, +c,)> (b +¢,nnb, +¢,)> (b +d,....b, +d, ) (dpem).

Do vay, ta c6 cac bat dang thirc sau:
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(a11+b11,...,a1n+b1n >(a11+bj1,...,aln+b. ), j=2,m

)
(an+bn,...,am+b1 )>(a”+b”,...,am+bm), i=2,1
b

= (a]1 +b,,,na,, + m) > (al.1 +b,-1’---’am + bjn), i=2,1,j=2,m
Vay hang tir ¢,d,x, """ ...x “* chinh Ia hang tir cao nhat caa da thirc tich.
5.B0 dé 3.

Gia sir g(o,....0, ) 1a Mot da thirc cia cac da thitc déi ximg co ban

— a1 Up Il Yn
g(al,...,an)—clal o, " +..+c om0,

trongdo ¢, #0, i=1,m, va (a. yeunsd. );t(a. yeunnd. ), [ #].
i il in Jjl jn

Ch@ng minh:

Trong g(o,....0, ), thay o, bing x, +x, +..+x ,...0, bing x, +x, +...+x, ta dugc Mot da

thirc ctia cac an x,,x,,..., X, .

vei
/i (xl,...,xn) =c, (x1 +x,+.tx, )a” ...(xlxz...x3 )a
Hang tir cao nhét ciia da thic £, (x,.....x, ) theo Binh Iy (*) 1a:

apy 2 “n_ Ly ki ki ki
Clxl x1x2 xlxz....xn —Cl.xl x2 ...xk
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VoI:

03

a, =k, -k, = jl _ka =4a;
a, =k, —k;= 2_k3:aj2
a =k =k. =a
in in jn jn

V6i i # j, mau thuin vai gia thuyét.

i1’ in

Vi N" sép thir ty toan phan nén bo phan hiru han gom cac phan tir (k,.k,,....k,, ) voi i=1m

c6 phan tir lon nhét, chang han (k,,.k,,.....k,, ) 1a phan tir 16n nhét. Do d6 c,x,""'...x " 1a hang

tir cao nhat cua f(xl,...,xn).
Vay: ¢(0,,...0,) = f(*,-..x, ) # 0 (dpem).
Hé qua. Gia su:
h(x X x)zcxa” x 44 ox m x O
13Xy seees XX e xMx
va
' —_ A ap Yn ' A1 Ayn
h ()cl,xz,...,xn)—clx1 WX, XX

1a hai da thurc trong do (al.l,...,am) * (a

jl,...,ajn) khi i+ j, sao cho:
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Chwrng minh:

Giasrco c, #c,".
bat: g(al,...,an) = h(al,...,an)—h'(al,...,an).
=(c1 - ')G]a” ..o +...+(cm —c, ')Gla’"l...ana’””
Viic #c/',nénc —c'#0.
Theo B6 dé 3, taco: g(o,.....0,)#0.
Nhung theo gia thuyét thi: g(ol,...,an) =0, mau thuan.
6. Pinh ly 2. (Pinh 1y co ban vé da thirc d6i xing).

Gia sit f(x,.2,....%, ) € A| x,.x,,...x, | 1amét da thirc d6i x(mg khac khong, khi d6 c6 mot

va chi mot da thac h(xl,xz,...,xn) S A[xl,x2,...,xn] sao cho f(xl,xz,...,xn) = h(al,az,...,an).

Trong d6 o,,0,,...,0, 1a cac da thirc doi Xing co ban.

Chiéng minh:

Sy ton tai.

Ta hdy sip xép f(x,.x,....x, ) theo I8i tir dién, gia sir ax,"x,”...x, " 1a hang tir cao nhat cua

f(xl,xz,...,xn) . Theo B dé 1, ta co:

Mait khéc, theo B6 dé 2, thi da thuc:
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a —a

a—a an—a a
aall 2022 3“.0- n—1 neg 0

n—1 n
ciing c6 hang tir cao nhat 1a: ax,"x,”..x “.
Xét hiéu:
1, (xl,...,xn) = f(xl,...,xn)—aG]a‘fazo'zazf%...a 1" g
Néu f,(x,.....x, ) =0, thi ta sp xép no theo 16i tir dién va gia sir
,Bxlbl xzbz ...xnb"
la hang tir cao nhat caa no.
Theo Dinh ly 1 thi f, (xl,xz,...,xn) cling 1a mot da thirc d6i xtmg, va do d6 ta co:
b>b>.>b.
Mat khéc, tir biéu thac cua hiéu hai da thuc, ta cé:
(al,...,an) > (bl,...,bn)
Do do:

alzbl.

n—1 n

Xét hiéu: 5 (xl,...,xn) = £, (xl,...,xz)—ﬂalbl_b20'2b2_b3 e o
Néu f,(x,.....x,) =0, ta hay sap xép no theo I6i tir dién va gia sir
yxtx
12 hang tir cao nhét cia né. Ciing 1y lugn twong tu ddi V6i f, (x,.....x, ), ta dwoc:

CIZCZZ...ZC

n

Vi
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(bl,bz,...,bn) > (cl,cz,...,cn).

Tanhan thiy ring day (a,.....a, ) > (b,.....b,) > (c,.--.c, ) > .. khong thé giam vo han, tic I3

qua trinh 14p luan trén dién ra khéng thé vo tan. Sau mot sb hiru han budc, ta s& co:

l—1 L,-1 I -l l
— 12 213 n-1""'n n
O—fk(xl,xz,...,xn) /ﬁLO'1 0'2 ...0 Un

n—1
Vay, tir cac két qua trén, ta co:

by—bs

_ q=ay _ ay—a3 a, by=b, b, h=b _ L=k L
f(xl,xz,...,)cn)—acf1 o, ..o+ po,t 2o, .o, "+t Ao 2o, o

Vay da thic h(x,.x,....x,) Can tim la da thic:

12_13 X ln

_ q-ay  ay—ay a, by=by . by=bs b, h=h
h(xl,xz,...,xn)—owc1 X, WX+ P X WX AT X, WX

2

Tinh duy nhat.

Gia sir c6 mot da thic h'(x,.....x, ) sao cho h'(o,....0, ) = f(x,....x, ).
Thé thi: h'(al,...,an)=h(0'1,...,0'n).

Ap dung hé qua cua Bo d@é 3 ta co:

Hé qua. Gia sir f(x)=x"+ax""+...+a, 1aAmot da thirc bac n trén truong K , ¢6 n nghigm

a,,a,,...,a, trong truong E nao d6 chira K nhu mot trudng con va gia sir g(xl,xz,...,xn)

eK[xl,xQ,...,xn] 1a da thtrc d6i xtmg. Khi dé: g(al,aQ,...,a )eK.

n

Chiéng minh:

That vay! Theo dinh Iy co ban vé da thirc doi xung, ton tai ¢ € K[xl,xZ,...,xn] sao cho

g(xl,xz,...,xn) = (0(01,0'2,...,O'n) .

Mat khac, theo céng thac Viéte, ta co:
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(oc a an):(—l)kakel(.

12Uy 0eees

Oy

Bai vay
g(al,az,...,an) = (p(c)'1 (al,...,an),...,an (al,...,an)) = go(—al,az,.,_,(_l)” an) ek.

Phép ching minh Dinh Iy 2 cho phép ching ta biét cach bidu dién mét da thirc ddi xng qua
cac da thuc ddi xtmg co ban. Trong thuc té dé viéc biéu dién nhanh chéng hon, ching ta co
nhan xét rang da thie déi xung f(xl,xz,...,xn) c6 thé khéng phai 1a dang cap, nhung cac hang

tir ¢6 cling mot cép cua nd lap thanh mot da thirc ddi xtmg dang cp, do d6 f(x,.x,.....x, ) 1a

téng cua nhimg da thire ddi xing dang cap.

Bay gio gia str f(x,.x,.....x, ) € A x,.x,....x, | 1a da thirc ddi xtng dang cip bac k va hang
tir cao nhat 13
) a,
lel x2 ...xn .
Bac cua f(xl,xz,...,xn) 1
ata,+..+a =k.
n

Céc da thirc d6i xtmg co ban o,,...,0, CObactheothu ty la 1,2,...,n, nén da thuc tich

ay—da a~—a a
ac,’' o2 3o "
1 2 n

cling 1a dang cap va co bac 1a:
a, —a, +2(a2 —a3)+...+nan =a,+a,t..+a =k.
Do d6 theo Pinh ly 2, ta co:
— _ a—a, _ ay—az a,
fl(xl,xz,...,xn)—f(xl,xz,...,xn) ao, o, .0,
ciing 1 dang cap bac k néu khac 0.

Sap xép f, (x,.x,.....x, ) theo 16i tir dién va gia sit hang tir cao nhat la
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b . b b,
Bxx,?x,

Théthi @, +a, +..+a,=b +b, +..+b =k Vva (al,az,...,an) >(b1,b2,...,bn).
Theo Pinh ly 2, ta ¢6 day hru han
(al,az,...,an) > (bl,bZ,...,bn) > (cl,cz,...,cn) > ... (8)

trong do

va a+a,+..+a =b +b,+..+b =c,+c,+...+cC
n 1 2 n 1 2 n

Tap hop cac phén tir cia day (*) 1a mot bo phan cua tap hop hiru han

M = {(t“,...,tln),---7(tm1"”’tmn )}

Trong do6 ¢, >2t, 2.2t vat, +t,+..+1 =a +a,+..+a =k.

Vay, theo Dinh ly 2 thi

m
_ 17l < 273 lin
f(xl,xz,...,xn)— 7.0, o, o

i=1
cac hé s6 7, € A tim dwoc nho phuong phap hé s6 bat dinh.
Chu y: Néu phan tir (z,.....t, ) khong co mat trong day (8) thi z, =0.

Tap hop M ={(1,,..0t,, )oees(£,,15-o1)} Goi 2 D¢ thang s6 mit cita da thirc f(x,,x,,...,x, ).
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D. MQT SO UNG DUNG CUA PINH LY VIETE.
I. Mot sé &eng dung.

Dang 1. Tim hai sé khi biét téng va tich.

Dang 2. Tinh gi4 tri biéu thic di xirng.

Dang 3. Tim diéu kién cia tham sé @é hai nghiém lién hé véi nhau béi mat hé thirc
cho trwéc.

Dang 4. Tim hé thikc lién h¢ giira cac nghiém doc 1ap véi tham sb.
Dang 5. Thiét 1ap phwong trinh bic hai.

Dang 6. Xét ddu cac nghiém.

Dang 7. Giai hé phwong trinh d6i x@ng loai 1.
Dang 8. Chitng minh bat ding thiic.

Dang 9. Ung dung trong bai toan cuec tri.

Dang 10. Ung dung trong bai toan tiép tuyén.
Dang 11. Ung dung hé thikc truy hdi.

Dang 12. Ung dung tinh céc biéu thire lrgng giac.
Dang 13. So sanh nghiém.

Dang 14. Ung dung khéc.

I1. Bai tap &p dung.

Dang 1. Tim hai sé khi biét tong va tich.

S=2x

Cau 1. Tim hai s6 a va b khi biét tong S vatich P: .,
P=x"-y
Giai

Taco: X =a, X =b langhiém cia phuong trinh: X* —2xX +x* —y> =0.
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Tach: A'=x*—x*+y*=y*20.

Khi dé: X:xi\/yjzxiy.

Vay: (a;b) :{(x—y;x+y),(x+y;x—y)}.

CAu 2. Tim hai sd a va b biét:

a+b=9
a) . )
a +b- =41

Giai

81—(a2+b2) 81—41
2 2

20.

Ta co: a+b=9:>(a+b)2=81:>(a2+b2)+2ab:81:>ab:

Khi d¢, ta co: a+b:9.
ab =20
Nhu vay, x =a,x = b la hai nghiém thuc ciia phuong trinh: x> —9x+20=0.

—4
Ta co: x2—9x+20=0<:{x

X =

Suy ra: (a,b) = {(4;5),(5;4)}.
) {a—bzs_
ab =36
, 2 2 2
Ta co: (a—b) =25<:>(a+b) —4ab=25:>(a+b) =25+4ab=25+4.36=169.

a+b=%13

Nhu vay:
ab =36

Suy ra: x =a, x = b la hai nghiém mdi phwong trinh x> —13x+36 =0 hoic x* +13x+36=0.
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+) Phuong trinh x> —13x +36 =0 c0 hai nghiém la: [x

Do vay: (a.b)= {(4;9),(9;4)} .

x=-4
x=-9

+) Phuong trinh x* +13x +36 =0 c6 hai nghiém Ia: {
Do vay: (a,b)= {(—9;—4),(—4;—9)} .

Dang 2. Tinh gi4 tri biéu thire ddi xirng.

Cau 1. Gia sir x,,x,,x, 1an luot 1a ba nghiém cua phuong trinh x* + px+¢=0.
Tinh gié tri cia biéu thic: S = (x, —x,) (x, —x,) (x,—x,) -

it g(x,.x,x,) = (x5, ) (3%, —x,) (3, ;)

D3 thiy: g(x,.x,.x,)=(x, = x,) (%, —x,) (%, ;)" 1a da thre ddi xtng.

Hé théng sé mii: M = {(4;2;0);(4; 1:1)3(3:3:0):(3:2:1)3(2: 2;2)} .

Khi d6: g(x,.x,.x,) =00, +ac’c, +bo,’ +co0,0, +do,’.

Chon:

X, = 0'320
0'le
x1=2 B B
+) =430, =-3=>d=-27.
x2:x3:—1 5
O‘ =
3
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o,=-3
+) x, =1 B o
= 02—0 =>a=-4.
x2:x3:—2 4
G =
3
0'1:—1
+) x, =1 o B
=10, = 1= c=18.
x2:x3=—1 |
o‘ =

g 22 a3 43 B 2
Khi do: g()cl,)cz,)c3)—0'1 o, —40°0,—40, +180,0,0,-270,".

0'1:0

VI x,,x,,X, lan luot 12 ba nghiém cia phuong trinh x° + px+¢ =0 nén o,=p .

Q
I

3 =9
Do d6, S =—4p’ —274".

CAu 2. Gia sir x,y,z la ba nghiém cta phuong trinh &’ —2021a +2022 = 0. Tinh gia trj

cua biéu thac S =x*+y* +2*?

Giai
x+y+z=0
Theo dinh ly Viete, ta c6: § xy + yz+xz =-2021.
xyz =-2022

Mat khac, ta co:

2
x+y+z:0c>(x+y+z) :0<:>x2+y2+22:_2(xy+y”xz)
2 2
:>(x2+y2+z2) =[—2(xy+yz+xz)]
= x4yt 2t 20 +2y° R+ 2x% = 4(x2y2 +y°7 + 277 +2xy% 2+ 2xy7” + 2x2yz)

Sxt+yt 4t = 2(xzy2 + Y22+ X7 +2xy 7+ 2xy7” + 2x2yz) + 4(x2yz +xy’z+ xyzz)

=xt+yt+t= 2(xy+yz+xz)2 +4xyz(x+y+z) = 2(xy+yz+xz)2 =2.2021°
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Dang 3. Tim diéu kién cia tham sé dé hai nghiém lién hé véi nhau béi mét hé thirc

cho trwérc.

CAu 1. Cho phuong trinh y* +my+ p =0 c0 hai nghiém la y, va y,.DBinh m va p dé
1 .1

va cling 1a nghi¢m cua phuong trinh nay.
1+ Y, 1+ Y,

Giai
Xét phuong trinh y* +my+p=0 (*).

Phuong trinh (*) ¢6 nghi¢m khi va chi khi: A=m’—4p>0 hay m’ >4p.

; +y,=-m
Ap dung hé thirc Viéte, ta co: UARE .
Y, =pP
Lot 2+(tw) 2em
Khi d6, ta c6: I+y,  I+y, 1+(y1+y2)+y1y2 p—m+1.
1 I 1
1+yl'1+y2 p—m+l1
| 2—m1:_m(1)
) A —m+
Do ; cling 1a nghiém ctua phuong trinh (*) nén; 427" .
l+y, I+y, 1
=r(2)
p—m+1

Tur (1), (2), suyra: p(2—m)=-m(3).

+)Néu m=2= p.0=-2 (Vo ly).

+)Néu m#2=p =l2, thay vao (2), ta dugc:

(ﬁ—m+l}.ﬁzl@—m(m2—4m+2):(m—2)2.
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m=1

<:>(m—1)<m2—2m—4)—0<:>{m:+1+\/g.
Thit lai:

+) Véi m=1,thi p=—1 thoa dicu kién m* >4p.
¥) Vi m=1+5 thi p=# thoa diéu kien m* >4p.

+) Voi mzl—\/g thi p= > thoa diéu kién m* > 4p.

Vay cac cap (Mp) can tim 1a (1;—1){1+\/§;3+\E],{1—\/§,_3_2\EJ.

2

CAu 2. Cho phuong trinh x> —2mx +m* —m—6=0 (m |atham sb).

1. Véi gia tri nao cta m thi phuong trinh da cho ¢6 hai nghiém x, va x, sao cho

X, X 18
Mo 10
X, X 7

2. V6i gid tri nao cua m dé phuong trinh da cho c6 hai nghiém x, va x, sao cho

‘x1‘+‘x2‘ =8.
Giai
1. Bé phuong trinh x* —2mx +m*> —m—6 =0 c6 hai nghiém thi:

A':mz—(mz—m—6)=m+620:>m2—6 (1)
Vi diéu kign (1), ta co:

2
2 2
T x +x,) —2xx
N4 18 xiix’ 18 (x+a) N 18 20
1 7 XX, 7 Xty 7

1
Xy, X
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<:>4m2_2(m2_m_6)zgcwzg,(mv&—z,mvﬂ).
m*—m—6 7 m*—m—6

m \ \
o m’—-8m—48=0 @{ ! " (thoa diéu kign (1) va déu khac —2 va 3).
m =

2
2. Vi diéu kien (1),

‘xl‘ +‘x2‘ =8 xl2 +x22 +2‘x1x2‘ =64 & (x1 +x, )2 —2x,x, +2‘x1x2‘ =64 (2)

Néu x, va x, ctng dau thi: x,x, >0 <

m2—6 —6<m<=2
mz—m—6:(m+2)(m—3)20<:>{m23 )

Khi d6: (2) & (x, +x,) =64 = d4m> =64 = m =24 (thoa didu kign (3)).
Néu x, va x, tréi dau thi: xx, <O m’ —m—6=(m+2)(m-3)<0e-2<m<3(4).
Khi do: (2) & (%, +x,) —4x,x, =64=> 4m’ ~4(m’ —m—6) =64 = m=10
(khong thoa diéu kign (4)).
Vay dé |x | +|x,| =8 thi: m=4.

Dang 4. Tim hé thikc lién hé giira cac nghiém ddc 1ap véi tham sb.

Cau 1. Gia sir phuong trinh mx* —(2m+3)x+m—4=0 (m latham s) c6 hai nghi¢m

thuc phan biét la x ,x,. Tim hé thirc lién hé gitta x ,x, khong phu thudc vao m.

Giai
2 12
X, +x, = m+3:2 3 4(x1+x2):8+—
. T . m m m
Theo dinh ly Viéte, ta co: = .
m—4 12
-xlxz = m =1— 3x1x2 = —;
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Suy ra: 4(x, +x,)+3xx, =11=> 4x, +4x, +3x,x, = 11 lah¢ thic lién hé giixa x,.x,,

doc 1ap véi tham sé m.
Cau 2. Cho phuong trinh (m—1)x* =2(m+1)x+m=0.
a) Giai va bién luan phuong trinh.

b) Khi phuong trinh ¢6 hai nghiém phan biét x,,x, . Tim mot hé thuc lién hé gitra x, x,

doc lap voi m.

a) Xét m =1, phuong trinh da cho tr¢ thanh: —4x+1=0<:>x:i la nghiém duy nhét.
Véi m#1,taco: A'=(m+1) —m(m—1)=3m+1.

+) Voi: m > —% , phuong trinh da cho c6 hai nghiém phan biét.
. 1 1 e A o
+) VoI m= 3 phuong trinh da cho c6 mét nghiém kép.

+) VoI m < —% , phuong trinh vo nghi¢m.

2(m+1)_2 4

b) Theo dinh ly Viéte, ta c6: m—1 m—1 |y phuong trinh trén trir di
1
XX, = n =1+
m-—1 m-—1

4 lan phuong trinh dudi, ta c6: X, +x,—4xx, =-2.

Vay h¢ thirc lién h¢ gira x,,x, , doc 1ap voi tham so m 1a: x, +x, —4xx, =-2.
Dang 5. Thiét 1ap phwong trinh bic hai.

Céu 1. Tim phuong trinh bac hai ¢6 hai nghiém x =2021 va x =2022.

Giai
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. |S=x +x,=4043
Ta co: )
P = xx, = 4086462

Nhu vay, dé dang suy ra dugc, phuong trinh bac hai c6 hai nghiém x =2021 va x =2022 Ia;
x* —4043x + 4086462 =0.

Cau 2. Gia s x,,x, 1a hai nghiém ctia phuong trinh x* + px +¢ = 0. Hay 1ap mot phuong

trinh bac hai c6 hai nghiém la x, +x, va xx,.
Giai

+x,=-p

X
Theo dinh ly Viéte, ta co: < '
XX, =4

X, =x+x, N
lam nghiém.

X =xx

Bai toan da cho dugc quy Vé viéc tim phuong trinh bac hai nhan {
2 172

Nhu vay! Phuong trinh bac hai can tim 1a: x> + (p — q)x -pg=0.
Dang 6. Xét dau cac nghiém.

2
Céau 1. Cho ham s (C):y:ﬂ.
x+2

Tim céc gia tri cua m dé duong thang d : y = mx —m cat d6 thi tai hai diém thudc vé hai
nhanh cua do thi (C).
Gial

x2+3x+3 (*)

Phuong trinh hoanh d¢ giao diém ciia hai d6 thi d va (C): mx—m= >
X+

(*) < (m=1)x* +(m-3)x-2m-3=0(1).
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B¢ d cat (C) tai hai diém thudc hai nhanh khi va chi khi (1) c6 hai nghiém x,,x, thoa

mén x, <-2<x, hay x, +2<0<x, +2.
Pjt: =x+2, tadua (1) vé phuong trinh an ¢:
(m=1)F -(3m-1)r-1=0(2).
Phuong trinh (2) phai ¢6 hai nghi¢m trai dau.
Khi d6: (m—1).(-1)<0=m>1.
Cau 2. Cho phuong trinh
(m+1)x"+(3m—1)x> =x—4m+1=0 (1) (m latham sb).

Vi gia tri nao cua m, thi phuong trinh (1) c6 ba nghiém phan bigt, trong d6 c6 hai
nghiém am.
Giai
Taco: (m+1)x"+(3m—1)x* —x—4m+1=0 (1).
m+1)x’ —(m+1)x* +4mx* —4m—x+1=0
m+1)x* (x=1)+4m(x* ~1)=(x~1)=0

(
(
(m+1)x2(x—1)+4m(x+1)( ) ( )
( X =

x—l)[(m+1)x2 +4dmx +4m— 1]

g 0 ¢

(a)

(m+1)x2+4mx+4m—120(b)

0

1
8()

Pé phuong trinh (1) ¢6 ba nghiém thuc phan biét thi phuong trinh (b) phai c6 hai

/\

m#—1
nghiém thuc phén biét khac 1, twong duong vai: A'(b) =1-3m>0.

g(l);tO
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m#—1
1 1
Hay: <-m<— om#-1l,m#0,m<— (*)
3 3

Om#0

Vi diéu kign (*), phwong trinh (1) ¢6 ba nghiém phan biét, trong d6 c6 mot nghiém
x=1>0 va hai nghiém con lai x,,x, (x, <x,) langhi¢m ciia (b). Do d6 dé (1) c6 ba

nghiém phan biét trong d6 c¢6 hai nghiém am thi: x, <x, <0, twong duong voi:

m<-—1
P=x1x2=4m_1>0 m>l m<—1
m+1 ol T4 o ().
4m - m>—
S=x+x,=———<0 m<-—1 4
m+1
| m>0

bé phuong trinh (1) cé ba nghiém phan biét, trong d6 c¢6 hai nghiém am thi diéu kién can
NPT 1 1
vadula: m<—1hoac —<m<—.
4 3
Dang 7. Giai h¢ phwong trinh doi x@ng.

X y+y\/;=30

Cau 1. Giai h¢ phuong trinh: .
x\Vx +yyy =35

Giai

= >
bat: {u \/7 20 , hé da cho tré thanh:

wv+uw? =30 uv(u+v) =30
{Lﬁ +v° =35 = <u+v)3 —3uv(u+v)=35.
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S:”+V,(Szz4p).

Tiép theo ta dit:
P=uy

SP =30 SP =30 =
< { o {S > (thoéa man).

Ta thu dugc mot hé mai: X 5
S’ —35P =35 S’ =125 P=6
Theo dinh ly Vieéte, ta c6: u,v la nghiém ctia phuong trinh:

P -5t+6=0.

_{ ,
t=2 3
Khi do: = )
3
2

t=3 u
1%

< <
o

Dan dén nghiém cua h¢ 1a (x;y) = {(4;9);(9;4)}

2 2 _q
Céau 2. Giai hé phuong trinh: X rxy+yt =3 \/5
xt+yt=5
Giai

2
Taco: x* +y* :(x2 +y2) —2x%y%.

2.2
pat: 1= Y he da cho tré thanh:
vV =Xy

{u+v=3—\/5

o0t =5

_{u:3

{u:9—4\/5 (H).
v=—6+3\/5

X +y* =3 {x2+y2=3

=
xy=—\/5

Giai hé da cho, ta duoc:

Vé6ihé (1), thi:
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Theo dinh ly Viéte, thi: x*, y* 1a nghiém cia phuong trinh: > —3¢+2 =0, ta duoc: {

r=2

xt=1
y' =2

’ xy <0

Thé vao hé, ta duoc:

x* =
=
xy <0

Suy ra nghiém (x;y) = {(l; —\/5);(—1; \/5), (x/Zi -1 ); (—x/il )} :
Truong hop con lai vo nghiém.

Dang 8. Chitng minh bat ding thikc.

Cau 1. Cho x,y,z khac 0, thoa man: x+y+z=xyz vd x> = yz.

Chuang minh rang: x* > 3.

@
2

3
: . , +z7=x"—
Tur gia thuyet, ta co: yrs zx *
yi=x

Theo dinh ly Viéte, thi y,z 1 nghiém cia phuong trinh: #° —(x3 - x)t +x>=0.

Do ton tai cac s y,z, nén phuong trinh trén phai c6 nghiém:

T&cm:A20<:(x?—xf—4x220¢>xzﬂx2—gz—4}zo.

2 2122
Vtx¢ixnax[@¥—1)—4}20c>'x — ¥ >3,
x>-1<-2
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xX+y+z=5

" L X x . . 7
Céu 2. Cho céc so thuc x,y,z thoa man: { . Chang minhrang: 1< x,y,z< 3

xy+yz+xz=38
Giai

Tir gia thuyét, ta xem z 1a tham s, ta c6 hé phuong trinh an x,y :

xX+y=5-z2 xX+y=5-z

& :

xy+z(x+y):8 xyzS—Z(S—Z)
Theo dinh Iy Viéte thi x,y 1a nghiém cta phuong trinh: ¢ —(5 - z)t +8— z(S - z) =0.
Do phuong trinh ¢6 nghiém d6i véi x,y nén:

A=(5—z)2—4[8—z(5—z)]20<:>1£z£%.

Do vai tro binh dang cua x,y,z nén ta c6 két luan tuong tu d6i voi x va y.
Dang 9. Ung dung trong bai toan cuec tri.

Cau 1. Tim tat ca cac gia tri tham s6 m dé do thi ham so y = f (x)=mx® +(m+2)x*> —(1-m)x+3

¢6 hai diém cyc tri ¢6 hoanh do duong 1a?
Taco: f'(x)=3mx*+2(m+2)x—(1-m).

Dé d6 thi ham s ¢6 hai diém cuc tri ¢6 hoanh d6 dwong thi:

(m+22+3m@1-m)>0 |_L_m<4
A'>0 ) ) 2
m
S>>0« —g>0 —=<-2<m<0 <:>—l<m<0.
3m 2
P>0 {m<0
_]ﬂ>0
m m>1

Cau 2. Tim tat ca cac gia tri nguyén cua tham s6 m €[-10;10] dé ham so:
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y=§x3—4mx2+(m—1)2x+l

c6 hai diém cuc tri X, X, théa man xx, > X, + X, 13?
Giai

Taco: y’ =gx2 —8mx+(m-1)°.

Ham s6 Y ¢6 hai diém cuc tri khi phwong trinh y' =0 ¢6 hai nhgiém phan biét
< A'=m(23m+18)>9.

N . 16m 2(m-1)°
Theo dinh ly Viéte ta co: x, + X, :T; XXy, = ————.

X X, > X, + X, <:>g(m—1)2 e mtom+1s0e | >5+2\/€.

9 9 m<5-26
= m e [-10;0]w {10}.
Dang 10. Ung dung trong bai toan tiép tuyén.
Cau 1. Cho ham s y:% c6 dd thi (C) vadiém A(0;a). Hoi c6 tat ca bao nhiéu gia
tri nguyén cua a dé tir diém A ké duoc hai tiép tuyén dén (C) sao cho hai tiép diem nam
vé hai phia cua truc hoanh?

Giai
-3

Taco: y'=
(x-1)

5

Goi tiép diém 1a M [xo;);OJrij.Khi d6 phuong trinh tiép tuyén cua (C) tai M 1a:
-
-3 X, + 2
d:y=f' - =— _(x- 0 T2,
y="T"(%)(X=% )+, (xo—l)Z(X Xo )+ 1
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Vi duong thang d y=_—32(x—xo)+ %*2 4 qua diém A(0;a). Khi do:
(%-1) % -1
- 3%, : +x0+2
(o-1f %L
o (a-1)x;-2(a+2)x,+a+2=0, (x,=1) (1)
T A ké dugc 2 tiép tuyén dén (C) < Phuong trinh (1) c6 2 nghiém x, phan biét khac 1
A’:(a+2)2—(a—l)(a+2)>0<:>{A':3a+6>0
(a-1).1-2(a+2).1+a+2#0 [3#0

2 2
=a 3%, + X, +X,—2=ax,” —2ax,+a

sSa>-—-2.

Khi d6 phuong trinh (1) c6 hai nghiém x;,x, #1.
Hai tiép diém nam vé hai phia caa truc hoanh

a+2+22(a+2)+4
+2)(X,+2 X, +2(X +X,)+4
<:>y1-y2<0<:>(X1 )(2 )<0<:>X12 (Xl 2) <0<:> a—1 a-1 <0
(x,-1)(x, -1) XX, — (% +%,)+1 a+2_2(a+2)+1
a-1 a-1
a+2+4a+8+4a-4
a-1 0028 o sar2500a-2,
at+2-2a-4+a-1 -3 3
a-1
N . . -x+1 . . . A
Céu 2. Cho ham sé: (C):y = 2x 1.Duc‘mg thing d : y = x+m. Vi moi m ta ludn co
x_

d cat (C) tai hai diém phan biét A,B. Goi .k, lan luot 1a h¢ 56 goc cua tiép tuyén véi

(C) tai A,B.Tim m déténg k, +k, dat gia tri lon nhét.
Gial

Phuong trinh hoanh d¢ giao diém cua d va (C ) la:

[

—x+1 X#+=
=xt+tme 2
2x—1

g(x):2x2+2mx—m—1:0(*).

X + Xy, =—m
Theo dinh ly Viéte, ta co: mal-
xlxz = —T
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Gia su: A(xl;yl),B(xz;yz).

. -1
Taco: y'=—.
g (2x-1)
k=
o, . : . , L . (2x1—1)
Nén tiép tuyén cua (C) tai A va B c6 hé s6 goc lan luot Ia: |
ko=
T (2x,-1)
Vﬁy kl+k2:_ 1 _ 1 2:_4(x12+x22)_4(x1+x2)-;-2.
(2x1 —1) (2x2 —1) [4x1x2 —2()61 +x2)+1]
4[()61+x2)2—2x1x2J—4(x1+x2)+2 4(m2+m+1)+4m+2
=k +k,=-— =-—

[4)61362 —2(x1 + x2)+ 1]2 (—2m —-242m+ 1)2
2 2 2
=k, +k, = —4m’ ~8m—6=—4(m* +2m+1)-2=—4(m+1) ~2<-2
Vay tong k, +k, dat gia tri 1on nhat bang -2 khi m=-1.

Dang 11. Ung dung hé thic truy héi.
Phuong phap truy hoi:
Xét phuong trinh bac hai:

ax’> +bx* +c=0, (a;t 0).
Gia str x,,x, la cac nghiém cua no.
bat: § =x"+x,",neN.
Luc d6 ta c6 hé thuc truy hoi tuyén tinh sau:

as,,,+bS,. +cS, =0(1).
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Chwrng minh:

n+2

A _ .. n+2 _ n+l n+1 _ n n
Taco: S ,=x""+x, —(xl +x, )(x1+x2) xlxz()c1 +x, )

=5 .,=5 .[—9] ~£S <aS_ +bS_ +cS =0 (dpem).
a

, , 7
Cau 1. Tim so nguyén lon nhat khong vuot qua (4+ \/B)

Ta dit: x1=4+\/B.
X, :4—\/E

Khi d6: x,,x, langhiém ctia phuong trinh: x> —8x+1=0.

bat: § =x"+x,",neN.Tacohé¢thac: § , -85  +S =0.

S, =8
S, =62
S, = 488

Ta tinh dugc: { S, = 3842
S, =30248
S, =238142
S, =1874888

Nhu vay: x,” =1874888—x,". Ma 0 < x,” <1.

Suy ra: 1874887 < x," <18748888.

, , 7
Vay sé nguyén 16n nhit khong vuot qua (4 15 ) I3 1874887 .

, . , 2021
Cau 2. Tim chir so tan cung cua phan nguyén cua so (5+3\/§) :
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Giai

= x,,x, la nghiém cua phuong trinh: x* —10x-2=0.

x,=5-33

bat: S =x" +x,",n e N. Theo hé thuc truy hoi, ta co:

x. =5+33
Tadét:{ !

S, =108, +25,.

Taco: S, =10=10]5,

k+1°
béyrang: -1<x,<0,nénsuyra: § <x"=S —x,"<S§ +1.

Vaynén [ x" |=S,. Vi 2021 lasé ¢ nén 10s

2021°

2021
Vay chir so tan cung cua phan nguyén cua so (5 +3\/§) laso 0.

Dang 12. Ung dung tinh céc biéu thirc heeng giac.

" , . N T 9 or 177 T 177 3
Céu 1. Chirng minh rang: cos— cos—— + c0S—— C0S—— + COS— COS—— = ——,
12 12 12 12 12 12 4

Gial
Ap dung cong thirc nhan ba, ta c6: cos3x =4cos’ x —3cosx.

+) Vi le,tacé: 4cos’| = |=3cos| = \/5 0(1).
12 12 12

2

N

Nén: cos% la nghiém ctia phuong trinh: 47> — 3t 5 " 0.

Lap luan tuong tu, ta co: cos?—;[ va cos117—27[ cling 1a nghiém cua phuong trinh (1)

Theo dinh ly Vieéte, ta co: coslcos9—7Z + 0059—7[00317—7[ + coslcos”—]Z = 3 :
12 12 12 12 12 12 4
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Céu 2. Cho b #0, gia st phuong trinh:

XCHax’+x+b=0

c6 ba nghi¢m la x,,x,,x,. Chirng minh rang:

L o

Theo dinh ly Viéte, ta co:
XXy + XX, + XX, = 1.

bat: x, =tana; x, =tan f; x, =tan y, thé thi ta co:

tanatan f+tan ftan y +tanatan y =1.
Suy ra: a+,b’+;(:§+k7z,VkeZ,suy ra: 2a+2p+2y=n+kn,NkeZ.

Dang thic can chimg minh twong duong vai:

(tana —cota)(tan,[)’—cot,b’)+(tanﬁ—cotﬂ)(tanz—cotqp)—k(tana —cota)(tan;(—cot;() =4

Dé y rang: tanx —cot x =—2cot2x.
Vi thé, dang thac can chang minh tré thanh:
cot2acot2f+cot2fcot y +cot2acot2y =1.

Pang thuc hién nhién ding, vi: 2a +28+2y = 7 +kx,Yk € Z (dpem).

. 1 1 1 1 1 1
1 2 2 3 3 1
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Dang 13. So sanh nghiém.

Dinh ly vé du két hop dinh ly Viéte cho tam thirc bac hai:

S =
Pat; T
P=x.X,

a. So sanh nghiém véi hing s 0.

A>0 (A">0)
(i) Didu kién dé: x <x, <0 1a: {S <0 (1).
P>0
A>0 (A">0)
(ii) Didukién dé: 0<x <x, 1a: {S>0 (2).
P>0
(iii) Diéu kién dé: x, <0< x, la: P<0 (3).

b. So sanh nghiém véi hang sé «, B (V6i «, B 1a cac tham s thuc cho trudc).

(i) Didu kién dé: x, <a<x, la: a.f(a)<0 (4).

A>0 (A'>0)

(i) Didukién dé: a <x <x, la: ja.f(a)>0 (5).
“sa
2
A>0 (A">0)

(iii) Piéu kien dé: x, <x, <e la: {a.f (a)>0 (6).
“<a
2
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a.f(a)<0

(Iv) Picu kien de: x, <a < f<x, Ia: {a.f (8)<0

a.f(a)<0
(V) Didukign dé: x, <a <x,<p la: {a.f (B)>

N e X <a<X,<pf .
vi) Didu kién dé: la: f(a).f 0
(vi) Diéu kién dé Lc<x1<,8<x2 a f(a).f(f)<
A>0 (A'>0)
a.f(a)>0
(vii) Diéukign dé: e <x <X, <f & {4 1 (8)>0

S
a<—<
</

(7).

(10).

Dé tiét kiém thoi gian cho mot sb bai toan ta c6 thé tinh truc tiép dua trén ham sé bac ba:

y=ax’+bx’+cx+d (a#0).
Khi do:
a>0

e Ham s6 dong bién trén R khi va chi khi {

) ) a<0
e Ham so nghich bién trén R khi va chi khi

A =b*-3ac<0’

A, =b’-3ac<0’

Z¥8 Nghién cttu dinh ly Viete va ttng dung |

o mathvn.com



October 4, 2021 [NGUYEN THANH NHAN — TRUONG PAI HQC AN GIANG]

Study tips

Co s& hinh thanh cac diéu kién:

(1) :Phuong trinh c6 hai nghiém phan biét nén A >0 hoic A'>0. Do tong cia hai s6 am
la mot s6 &m va tich cua hai s6 &m 1a mot sb duong.

(2):Phuong trinh c6 hai nghiém phan biét nén A>0 hoic A'>0. Do tng cia hai s

duong 13 mot s6 duwong va tich cua hai s6 duong 13 mot sé duong.

(3):S6 di chi cin mot didu kien P<O0 1a vi khi P<0=>P=S<0 hay
a

ac<0=-ac>0. Khi d6: = A=b?—4ac>0. Di théa man diéu kién can va du dé
phuong trinh ¢6 hai nghiém thuc phan biét.

(4),(7).(8).(9):9(x) trong khoang hai nghiém thi tréi diu voi hé s6 a va ¢ ngoai hai
khoang nghiém thi cling dau véi hé sé a . Va tich cia mot sé duong véi mot s6 am 13 mot
s6 am.

(5): Vi X, >x>a nén xl+x2>2xl>2a:>%>a(6): Vi % <X <a nén

x1+x2<2x2<2a:>%<a(6): Vioa<x<X<fB nén 2x<X+X,<2%. Khi dé:

2a<S<2/3:>a<%<,8.

Luu ¥: O céc diéu kién(5),(6), (10) thi diu cua céc tich a.f (a), a.f (ﬂ) déu duoc xét
dau twong tu véi (4), (7),(8),(9) . Va vi phuong trinh ¢6 hai nghiém phan biét nén A >0
hoac A'>0.

Caul. Tim m déhamsé y = —%x?’ +(m+1)x® +2mx+5 dong bién trén khoang (0;2).
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Taco: y'=-2x*+2(m+1)x+2m.

Dé ham sé dong bién trén khoang (0;2) thi phuong trinh y'=0 c6 hai nghiém thyc phan

biét x, < X, théa man: x, <0< 2 < x,. Piéu d6 twong dwong vai hé:

{a.f(0)<0<:>{—2.2m30 {mzo

= =m2>0.
a.f(2)<0 -2m-12<0 m> —6

Cau 2. Tim tat ca cac gia tri thuc cua tham sé m dé ham sé:

y = —%x‘* +(m=1)x*+(m+3)x-10 dong bién trong khoang (0;3)?
Giai

Taco: y'=—x"+2(m-1)x+m+3.

Dé ham sé dong bién trén (0;3) thi phuong trinh: y'=0 c6 hai nghiém phan bigt x;, x,
thoa mén: x, <0 <3< x,. Khi dé:

A':(m—1)2+m+3>0 A=m2—-m+4>0

(-1).f (0)<0 &1 1(0)=0

(-1).f(3)<0 f(3)20
VmeR VmeR

&Sim+320 <im=>-3 <:>ng
Tm-12>0 ng

Dang 14. Ung dung khac.
Cau 1. Cho parabol (P): y=-x* va duong thang (d) di qua diem 1(0;-1) va c6 h¢ sb
goc la k. Goi A va B 1a cac giao diém cua (P) va (d). Gia sir A, B lan luot c6 hoanh

d6 12 x,, x,. Gid tri nhé nhét cua biéu thic: ‘xf x xf‘ 1a?
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Cho parabol y =-x’ va duong thang (d) di qua diem 1(0;-1) va c6 h¢ s goc 1a k .
Goi A va B la cac giao diém cua (P) va (d). Gidasir A va B lan lugt c6 hoanh d¢ la

X, X, .
+Duong thang (d) c6 phuong trinh: y = kx—1.

+ Phuong trinh twong giao (d) va (P): —x* =kx—1<> x> +kx—1=0 (*).

+ (*) ludn c6 2 nghiém phan biét: x;X,, vi: A=k*+4>0, VxeR.

Theo dinh ly Viéte, ta co: x, +X, =—-k, XX, =-1.

Ta co: ‘xf —xg‘ = ‘(x1 -~ xz)[(x1 +X,)° — xlsz‘ =[x, —x2|.‘(x1 +X,)° — xlxz‘.

Taco: [x —%| = (% +%,)° —4xx, =k?+4.

:>‘x13 —xg‘ = x/m.(kz +1) >\/4.1=2, Vk € R. Bing thirc xay ra khi k =0.

Cau 2. Tim tat cac céc gia tri thuc m dé duong thang y = —X+m cat do thi ham s6
1 . .
y = §x3 + (2 - m)X2 + 3(2m - 3)X + M tai ba diém phan biét A(O; m), B, C sao cho duong

thang OA 1 phan giac cua goc BOC .

@
&

Phuong trinh hoanh d6 giao diém:

=0
%x3+(2—m)x2+3(2m—3)x+m:—x+m<:>

Wik X

x> +(2-m)x+6m-8=0 (*)

Dé dudng thang cit dd thi tai ba diém phan biét thi (*) phdi c6 hai nghiém phén biét khac X =0

Hay:
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m>18+8\/§
44 3
2 4 m?-12m+—>0
(2—m) —§(6m—8)>0<:> 3 - m<18_8\/§(1).
6m—8=0 mel 3
4
m#£ —
3

Suy ra: Toa do cac diém B, C 1an luot 1a: B(x;,—X +m),C(X,,—X, +m) .

X + X, =3(m—2)

Theo dinh ly Viéte, ta co:
XX, =3(6m—8)

O(0;0)e Oy -

péy: OA=0y (Do {A(O;m)eOy) 6 vécto chi phuong j(O;l).

Vay dé duong thang OA 1a phan giac ctua goc BOC .

Im—x| B Im—x,|

= 2).
JPE+m-x)2 X+ (m-x,)’ ®

(2)e |m—x1|\/x22 +(m—x2)2 =|m—x2|\/x12 +(m—x1)2

<:>(m—x1)2[x22 +(m—x2)2] =(m—x2)2[x12 +(m—x1)2]

<:>(m—x1)2 x22+(m—x1)2.(m—x2)2 =(m—x2)2 x12+(m—x2)2(m—xl)2

‘cos(],@)‘ = ‘cos(],(f)‘ =N

2
S X M=x)? =X (M=%,)" < %,°M* = 2mx,x,> + %% X,> = x°mM? = 2mx;°X, + X,°X,’

=N mz(xlz—xzz)—melxz(xl—xz):0c> m? (%, — X, ) (X, + X, ) — 2mx,X, (X, —X,) =0

mx, = mx,
M(X, =X, )| M(X, +X,)—2X%XX, [=0
A (Xl 2)[ (1 2) 12] <:{m(x1+x2)=2X1X2
0 m=20
m=20 m=
= = ) = m:7+\/ﬁ
3m(m—2) =6(6m—28) 3m* —42m+ 48
m=7-+/33

Péi chiéu didu kién (1) va A% O(0;0) nén tanhan m=7++/33.
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Cau 3. Biét do thi ham s6 y = (x—1)(x +1)(x2 —7)—m cét truc hoanh tai 4 diém phan
biét co hoanh do & x,, X,, X5, X, . Tim tat ca cac gia tri nguyén cta tham sé6 m dé
1 1 1 1
+ + +

®
]

Xét phuong trinh hoanh do giao diém:
(x=1)(x+1)(x*=7)-m=0<x* -8 +7-m=0 (1)
bat: t =x*,(t>0). Khi d6 phuong trinh da cho ¢6 dang: t*—8t+7-m=0(2)

Vi d0 thi cit truc hoanh tai 4 diém phan biét nén phuong trinh (1) ¢ 4 nghiém thuc
phan biét hay phuong trinh (2) c6 hai nghiém phan biét duong. Diéu d6 tuong duong
A'>0 16-7+m>0

Voi: sS>0 48>0 < -9<m<« 7.
P>0 7-m>0

+t,+8
Khi d6 phuong trinh (2) c0 hai nghiém duong: 0<t, <t, thoa man: {Et 27 :
2 =1(—M
Suy ra phuong trinh (1) c6 bon nghiém lan luot 1a:
% == % == % = % =
1 1 1 1 1 1 1 1
Nhu vay: + + + >le + + + >1.
Y 1-x 1-x, 1-% 1-X, 1+\/§ 1+\/ﬂ 1—\/ﬂ 1—\/5
P SN S S S PR I PN 4-2(4+t)
1et, 1-4t, 1+t 1-4 1-t, 1-t 1-(t, +1,) + 1,
i>1:>2>1<:>12_m>0<:>0<m<12
1-8+7-m m m

Két hop diéu kién ta dugc: 0<m<7=m={12;3,4;5;6}.
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Cau 4. Cho ham s6 y = x*>+(3-2m)x* +(9m—31)x+27-7m c6 do thi la (C). Biét

rang tng Vvéi gia tri nguyén m=m, thi ham s6 (C) cat truc hoanh tai 3 diém lap thanh
mot cap sb cong cd cac phan tir déu nguyén dwong va ang véi gia tri nguyén m =m, thi
ham sé cit truc hoanh tai 3 diém lap thanh mot cap s6 nhan c6 cac phan tir déu nguyén
duong. Tim gid tri m;, m,?

Giai
Tirham s6: y = x* +(3—2m)x* +(9m—31)x+27-7m.
Ta nhan thdy x =1 luén ludn la mot nghiém cia phuong trinh y=0.
Bang phép chia Hoocner ta cé: y = (x—l)(x2 +(4-2m)x+7m —27).
A N 4 - N N - X :1
Giao dieém cua ham so véi truc hoanh la nghi¢m cua: | .
X? +(4—2m)x+7m—-27=0

Dé ham s6 cat truc hoanh tai 3 diém phan biét thi:

A'=(2-m) =Tm+27>0 22

, oSmz—.

(1) +(4-2m).1+7m-27 %0
Gid sir 3 giao diém cua y = f (X) véi truc hoanh lan luot 1a: 1,x;, X, .
Khi do:
- 3 diém trén lap thanh mét cap s6 cong khi va chi khi:

X =1+d X +X,=2m-4 2+3d =2m-4 2+3d =2m-4
= = ) = 2 3m
X, =1+2d XX, =7Tm—27 2d°+3d +1=7m-27 2d +3d+1=7(7+3j—27
m—ﬁ+3

2+3d =2m-4 2 (d;m)=(2:6) (TM)
= <qd=2 o

2d2+3d +1=21d -6 (d;m):(z;ﬁj (L)

2 qg=r 4 8
4

Hay: m, =6.

- 3 diém trén lap thanh mdt cap s6 nhan khi va chi khi:
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) d+d*=2m-4
x =d X +%=2m-4 [d+d®>=2m-4
, & 9 S s d+d?+4 :

X, =d XX, =Tm=27  |d®=7m-27 d®=7 — 7

d+d®+4
m=—
d+d?=2m-4 2
d=2 & (d;m)=(25) (TM)

:3J_r:{1§(l_)

= =
d?’—zdz—zd +13=0
2 2

d

Nén: m, =5.
A o 1 Lz 4 e R
Cau 5. Chohamso y = 5|x|3 —mx? +(m+6)|x|+2021. Tim tat ca cic gia tri nguyén ctia
m thudc dé do6 thi ham sé ¢d 5 diém cuc tri.
Giai
Do thi ham sy = %|x|3 —mx* +(m+6)[x|+2021 ¢6 5 diém cuc tri khi va chi khi d6 thi

3

ham s6 y = %x —mx? +(m+6)x+ 2021 c6 hai diém cuc tri nam bén phai truc Oy hay

3

hamsé y = %x —mx?+(m+6)x+2021 ¢6 hai diém cyc tri duong.

Taco: y' =x*—2mx+m+6.

Bai toan da cho tr& thanh viéc tim m dé phuong trinh x* —2mx+(m+6) =0 c6 hai

nghiém duong phan biét. Khi do:

’ m>3
A>0 m>-m-6>0 m< -2
—9>O<:> 2m>0 Sim>0 <o m>3.
a
m+6>0 m> -6
c
—>0
a
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Cau 6. Cho ham s y =ax® +bx* +cx+d (a,b,c,d e R)co6 dd thi la duong cong nhu

Y

O \ x

hinh v&. Binh diu cua cac hé sb a,b,c,d.

Giai
Taco: limy=+0o=ax<0.

X—>+0

Goi X, X, 1a hoanh d6 hai diém cyc tri caa ham so suy ra X, X, nghiém phuong trinh

y’ =3ax® + 2bx + ¢ = 0 nén theo dinh Ii Viéte, ta co:

+) Tong hai nghiém: x1+x2:_3—2b>0:>9<0:>b>0.
a a

+) Tich hai nghiém: x,.x, = 3i >0=c<0.
a

Lai c6 do thi ham s cat truc tung tai diém c6 tung do dwong nén d > 0.

Vax—x? +12
X2 —6x+ 2k
tri thuc cua tham so k dé do thi (C) c6 dung hai tiém can dung?

Cau 7. Choham s y = c6 dd thi (C). Timtap hop S chira tat ca céc gia

Giai

0<x<4

biéu kién: < .
X“—6x+2k >0

Taco: 12++/4x—x* £0,vxe D.
Nén dé (C) ¢ hai tiém can dimg thi phuong trinh:

x* —6x+2k =0<> x* —6x+2k =0 (*)

c6 hai nghiém phan biét thuoc [0;4].
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Pé phuong trinh (*) c6 hai nghiém phan biét thi: A'=9— 2k >0« k < % |

Goi hai nghiém phén biét cua (*) la x, <X,,tacé: 0<x <X, <4.

Theo dinh ly Viéte ta c6:

XX, 20 2k >0
= >0 > >
X + X, 6:> X, + X, - 6>0 - k>0 k>4
XX, = 2K (x,—4)(x,—4)=0 2k-24+16>0 2k-8>0
(%, —4)+(x,—4)<0 6-8<0

Két hop nghiém ta co: S = {4%)

Cau 8. Vi gia tri nao cua tham s6 m thi phuong trinh 4* —m2*** +2m =0 ¢ hai
nghi¢ém x;, X, théa man x, + x, =3?
Giai
z X X+1 X 2 X
Taco: 4 —m2**+2m =0« (2°) —2m2*+2m =0 (*).

Xem phuong trinh (*) 1a phuong trinh bac hai theo 4n t =2 >0.
Khi d6: (*) < t* —2mt+2m=0 (**).
Dicu kién dé phuong trinh (**) ¢6 hai nghiém duong phan biét:

A'=m?-2m>0

S=2m>0 =>m>2.

P=2m>0
Theo dinh ly Viéte, taco: t.t, =8=2m=8=m=4.
Note:

Dé phuong trinh (*) ¢6 hai nghiém x,, X, théa man yéu cau dé bai thi (**) phai c6 hai
nghiém duong phan biét thoa man t,.t, =8 do X, +X, =3 =242 =2° =8 212% =8,
A , . 2 LK . , Cn X2 -1< 0
Céu 8. Xac dinh m dé bat phuong trinh sau c¢6 nghiém: :
x*=2(m+1)x+4m+1>0
Gial

_[x-1<0(1)
bat:
NG —-2(m+1)x+4m+1>0(2)
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-1<x<1

Tu (1)= {A

+) Truwong hep 1: A, <0= hé phuong trinh da cho c6 nghiém dung véi moi x e [-11]

—m?—2m"
(2 =M —2m

om -2m<0<me(0;2) (¥).

m<0 . .
+) Trudng hep 2: A, 20 {m > hé phuong trinh c6 nghiém < (2) c6 nghiém

- I m<0 _|:mSO
Ay 20 {mzz m=2
af(-nz0 |{f(-D=bm+4=0 [im=-2
S> 1 2(m+1)2_1 m>-2 —§£m<0
Xp 2% 2-1 27 2
<~ < g &S im>2 (*)
% <X <1 m<0
2 {mzz [ °0
a.f(1)>0 3 m > L
@) f(1)=2m=>0 o
—<1 2(m+1)£1 <0
) 2

Tir (9() =m=-2.

Cau 9. Cho cac sé thuc a, b, ¢ (véi a=0) sao cho phuong trinh ax? +bx+c =0 c6 hai
(a—b)(2a-hb)

nghiém thudc doan [0;1]. Tim gid tri I6n nhat cua biéu thuc: P =
a(a—-b+c)

Giai

X +X, = b
Goi x,X, langhiém cua phuong trinh da cho. Theo dinh ly Viéte, ta cé: a

XX, =
2 a
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Do a0, nén:

P:[l_ZJ(z_ZJ (14X +%) (24X +%) _ 2(L % +%)+(L+ X% +%) (% +X,)

(1_b+cj T4 X + X, + XX, T4 X, + X, + XX,

a a

—p- 2(1 X, 4%, )+ (% %, )+ (X% +%,)° _ 2(1+X1+X2+X1Xz)+(X12+X22+X1+Xz) _o, X2+ X2+ X + X,

1+ X + X, + XX, 1+ X + X, + XX, 1+ X + X, + XX,

Giasir x, <x, do 2 nghiém thudc [0;1] nén x? < xx, <x; <1.

2 2
X, + X5 +X +X, <x1x2+1+x1+x2

< =1=P<3.
T+ +X+XX,  1+XX, +X +X,

Va 1+ x, + X, + %X, >0 nén ta co:

Vay maxP =3.

Déau dang thuc xay ra khi va chi khi:

_{XFO c=0
{lele)(z@ X, =1 b=-a=0
% =1 %=1 azc=—2 40
X =1 2

2m+1

Cau 10. Cho ham sb y:xs—( jx2+2x—2022. Biét rang ton tai hai gia tri tham sé
m, > m, ; théa man ham so dat cuc tri tai hai diem x,,x, sao cho 2x, —3x, -3=m. Tim m,,m,.

y=x _(2m2+1sz +2x—-2022;  y'=3x"—(2m+1)x+2
Ham s6 ¢o hai diém cuec tri khi phuong trinh y'=0cd hai nghiém phan biét

A = %(Zm +1)" —6>0 < (2m+1)° > 24, (%)
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2m+1
X+ X, = 3

Theo dinh ly Viéte ta co:

2
X1X2:§

1
_2m+1 X ==(3m-2)
Vis{ RIS  0 .
2%, -3x,-3=m x2=E(m+11)

Thé vao x.x, = % , ta duoc:

2

x——<:>[1
XX =3

g(3m—2)H%(m +11)} = % < %(3m2 +31m-22) =

w|N

le%(Sﬁ—sl)
3m® +31m—22 =50 <> 3m* +3Im-72=0= . .
m2 = —E(Sﬁ'i'gl)

Cau 11. Xac dinh gia tri cia tham s m dé ham s

y=f(x)=(m+1)x’-3(m+1)x*+2mx+4 dong bién trén khoang c6 do dai bang 1.
Gial

Ta xét cac kha nang:

e Trudng hep 1: m=-1, khidé: y=f(X)=-2x+4 la mot duong thang c6 hé sé goc
k =—2 <0. Nén ham sé nghich bién trén R.
e Trwong hgp 2: m> -1, khi do:

Néu f'(x)=0 vo nghiém hogc c6 nghiém kép thi ham s6 ludn dong bién trén R. (Loai)
Néu f'(x)=0 c6 hai nghiém thuc x,,X, thi ham s dong bién trén hai khoang (—oo; X, )
Va (X,;+o0). (Loai)

Nhu vay ¢ Truwong hep 2 khdng ton tai gia tri thuc m nao dé cho ham sé dong bién trén
khoang c6 d6 dai bang 1.

e Trwong hgp 3: m< -1, khi do:
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Néu f'(x)=0 vo nghiém hogc c6 nghiém kép thi ham sé ludn nghich bién trén R.

(Loai)

Néu f'(x)=0 co hai nghiém thuc x,,X, thi ham so dong bién trén khoang (x;;X, ).

m< -1
Nhu vay dé ham sb dong bién trén khoang c6 d6 16n bang 1 thi: { A", >0 (%)

X, —X%,| =1

Taco: f'(x)=3(m+1)x>—6(m+1)x+2m.

2 m>-1

Suyra: A’ =9(m+1) —6m(m+1)=(m+1)(3m+9)>0<:{ :

m<-3
X +X, =2
Theo dinh ly Vieéte, ta co: _2m
2 3(m+1)

Ma % = X,| =1 (X =%, )’ =1 (% +X,)* —4xx, =1

m<-1
m>-1 m<-3
(*)<:> {m<—3 = 22 g 2m :1<:>m=—9.
3(m+1)
224 2M g
3(m+1)

----The End----
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