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Chuyén deé: Hé thuc Vi-ét va cac ung dung

Hé thic Vi-ét la mot cong cu cuc ky hitu ich trong chuong trinh Toan 16p 9, gilp
chldng ta tim ra maéi lién hé gilra cdc nghiém ctia mot phuong trinh bac hai véi
cac hé so cta nd. Nho do, ta cé thé giadi quyét nhiéu dang bai todn phic tap ma
khong can tim nghiém cu thé cla phuong trinh.

. Pinh ly Vi-ét (Phan thuan)

1. Phat biéu dinh ly

Néu phuaong trinh bac hai ax2 + bx + ¢ = 0 (a # 0) c6 hai nghiém la x1 va xz,

thi tong va tich cda hai nghiém dé dugc tinh nhu sau:
e Téng hai nghiém: S = x1 + x2 = -b/a
e Tich hai nghiém: P = xa * x2 = c/a

Luu y: Binh ly chi ap dung dugc khi phuong trinh c6 nghiém, tic la A = 0 (hoac

A' = 0).
2. Vi du minh hoa

Vi du 1: Khong gidi phuong trinh, hay tinh tong va tich cadc nghiém (néu cd)

cla phueng trinh x2-5x + 6 = 0.
Giai:

1. Xadc dinhcadchéso:a=1,b=-5¢c=6.
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2. Kiém tra diéu kién cé nghiém: A = b2 - 4ac = (-5)2-4*1*6 =25-24 =1 > 0.

Vay phuong trinh c6 hai nghiém phan biét.
3. Ap dung hé thuc Vi-ét:
e TONQg hai nghiém: S = x1 + x2 = -b/a = -(-5)/1 = 5.
e Tich hai nghiém: P = x1 * x2 = c/a = 6/1 = 6.

Vi du 2: Cho phuong trinh 2x2 + 7x - 3 = 0. Tinh tong va tich cac nghiém cua

phuong trinh.
Giai:
1. Xdc dinhcdchésd:a=2,b=7,c=-3.

2. Kiém tra diéu kién c6 nghiém: Vi a va c trdi dau (2 * -3 = -6 0) nén phuong

trinh luén c6 hai nghiém phan biét.
3. Ap dung hé thuc Vi-ét:
e TONQ hai nghiém: S = xa + x2 = -b/a = -7/2.

e Tich hai nghiém: P = x1 * x2 =.c/a = -3/2.

Il. Ung dung cua Pinh ly Vi-ét
1. Nham nghiém phuong trinh bac hai
Day la mot ttng dung rat nhanh va hiéu qua trong mét sé truong hgp dac biét.

e Truong hop 1: Néua+b+c=0
Phuong trinh ax? + bx + ¢ = 0 sé c6 mot nghiém la xa = 1 va nghiém con lai

la X2 = ¢/a.
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Vi du: Nhdm nghiém cla phuong trinh 3x2 - 8x + 5 = 0.

Tathdya + b+ c=3+ (-8) + 5 = 0. Vay phuong trinh cé hai nghiém la x1 =

1 va x2 = c/a = 5/3.

e Truong hop 2: Néua-b+c=0
Phuong trinh ax? + bx + ¢ = 0 sé c6 mdt nghiém la xa2 = -1 va nghiém con lai

la x2 = -c/a.
Vi du: Nhdm nghiém cla phuong trinh 2024x2 + 2025x +1 = 0.
Tathdy a-b + c = 2024 - 2025 + 1 = 0. Vay phuaong trinh cé hai nghiém la
X1 =-1va x2 = -c/a = -1/2024.
2. Tim hai sé khi biét tong va tich cua ching

Néu haisbuvavcéténgS = u + v va tich P = u * v, thi hai s6 dé la nghiém

cla phuong trinh:

X2-SX+P=0

Diéu kién dé€ ton tai hai sé u va vla:S2 - 4P = 0.

Vi du 1: Tim hai s6 biét téng cla chidng bang 10 va tich cda ching bang 21.
Giai:

Goihaisd cantimlauvav.Tac6S=u+ v =10va P = u*v = 21.

Hai s6 u, v la nghiém cla phuong trinh: X2 - 10X + 21 = 0.

Giadi phuong trinh nay, ta dugc A' = (-5)2-21 =4 > 0.

Nghiém cla phuong trinhla Xa =5+ 2=7vaX2=5-2 = 3.
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Vay hai s6 can tim la 3 va 7.

Vi du 2: Tim hai canh cia moét hinh chr nhat, biét chu vi la 28m va dién tich la

48m?=.

Giai:

Goi hai canh cta hinh ch{t nhatla a va b (a, b > 0).

Chu vi la 28m, suy ra ntta chu vila a + b = 14m (Pay la téng S).
Dién tich la 48m?, suy ra a * b = 48 (Pay la tich P).

Vay a va b la nghiém cua phuong trinh: X2 - 14X + 48 = 0.

Giadi phuong trinh, ta dugc A' = (-7)2-48 =1 > 0.

Nghiém cla phuong trinhla Xa =7+ 1=8vaXa=7-1 = 6.

Vay hai canh cuda hinh ch{r nhat la. 6m va 8m.

IIl. Dinh ly Vi-ét dao

Phat biéu: Néu cd hai sd x1 va x2 thda man x1 + X2 = S va x1 * x2 = P thi hai s6

dé la nghiém cla phuong trinh X2 - SX + P = 0 (v4i diéu kién S2 - 4P = 0).

Pay chinh la co sé cho Ung dung tim hai s6 khi biét téng va tich da néu & trén.
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IV. Ung dung tinh gia tri cGia biéu thic déi xing giita cac

nghiém

1. Khai niém bi€u thic doi xing

Mot bi€u thirc dugc goi la dbi xing gilra hai bién x1 va x2 néu ta thay x1 bang x:

va Xz bang xi1 thi gia tri cta biéu thirc khéng thay déi.

Vidu: x12 + x22, x13 + x23, X1 - X2/, ...

2. Phuong phap giai

DE& tinh gia tri cia mo6t bi€u thic doi xing gilra cdc nghiém X1, X2, ta thuc hién

cac budc sau:

1. Budc 1: Tim diéu kién dé phuong trinh cé nghiém(thuong la A = 0 hoac A' =
0).

2. Budc 2: Ap dung hé thic Vi-ét dé tinh téng S = x1 + X2 va tich P = x1 * xa.

3. Budc 3: Bién doi biéu thirc d6i x(tng da cho thanh mot biéu thirc chi chira
tong S va tich P.

4. Budc 4: Thay cac gia tri S va P da tinh & Budc 2 vao biéu thic da bién doi dé
tinh két qua.

3. Bién d8i moét so biéu thuc doi xing thuéng gap

Duéi day la bang bién déi cac biéu thic doi xirng co ban theo S va P:
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Biéu thuc Bién doi theo S va P

A = X12 4+ x22 (X1 + x2)2 - 2x1x2 = S2 - 2P
B = x13 + x23 (X1 + X2)(x12 - Xax2 + x22) = S(S2 - 3P) = S3 - 3SP
C =x1*+ x2* (X122 + %X22)2 - 2Xx12x2%2 = (S2 - 2P)2 - 2P?

V(X1 - x2)2 ) = V((x1 + x2)2 - 4x1x2) = V(S2? - 4P) (vGi S? -
D = [x1-X2
4P = 0)

E=1/xa+ 1/x2 (X1 + x2)/(xaxz2) = S/P (v6i P # 0)
F = x1/x2 + X2/x1 (X212 + X22)/(x1xz2) = (S2 - 2P)/P (v6i P # 0)

G = (X1 - a)(Xz -
xX1Xz2 - a(xa+xz2) + a2 =P - aS + a2
a)

4. Vi du minh hoa

Vi du 3: Cho phuong trinh x2 - 3x - 7 = 0. Goi x1, x2 la hai nghiém cua phuong

trinh. Khéng giai phuang trinh, hay tinh gia tri cla cac bi€u thic sau:
a) A = x12 + x22

b) B =1/x1 + 1/x2

c) C = |x1 - X2|

Giai:

1. Budc 1: Ki€m tra diéu kién cé nghiém.

Phuong trinhcéa =1, c =-7. Viac = -7 0 nén phuong trinh luén cé hai
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nghiém phan biét x1, xa.

2. Budc 2: Tinh S va P.
Theo hé thirc Vi-ét, ta co:

oS=x1+x2=-b/a=-(-3)/1=3

oP=x1*x2=c/la=-7/1=-7
3. Budc 3 & 4: Bi€n dai va tinh gia tri.

e a) A =Xx1?2 + x2?2
A = (X1 + X2)%2 - 2xX1X2 = S?2 - 2P

Thay S =3 vaP =-7vao, tadugc: A=3%2-2(-7) =9 + 14 = 23.

e b) B = 1/x1 + 1/x2 (Diéu kién x1, x2 # 0, tlc 3 P = 0. G day P = -7 = 0, thda
man).
B = (x1 + x2)/(x1x2) = S/P
Thay S = 3 va P = -7 vao, ta dugc: B = 3/(-7) = -3/7.
e c) C = |x1-Xxz|
C = V((X2 + x2)2 - 4xax2) = V(S?2 - 4P)

Thay S = 3 va P = -7 vao, ta dugc: C = V(32 - 4(-7)) = V(9 + 28) = V37.
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