Relatiile lui Viete

i) Consideratii teoretice
Fiind datd ecuatia ax® +bx+c=0,a,b,c,x e R intre radacinile x, si x, si coeficientii a,b,c existd

relatiile lui Viete:

S:x1+x2:—E

c
P=X;-X, =——
a

Formule utile:

2
X+ Xp0 = (X + X, ) = 2% X, ;

X2 %% = (% 4%, ) =3%%, (X, +%, )

X1 = Xo| = /X2 + X2 — 2%, X
X =X, | 1 +X; 1X2

ii) Exercitii rezolvate

1. Fira a rezolva ecuatia x* -3x-2=0 si se calculeze:

. .. - X X - X X .
i) NN ii) LI S ) X2 +%,75 1) “2+225v) xPx0° ) Vi) =L+ =2 v x4t
Xp X, 1+x, 1+Xx, Xy X X,7 X
Viii) [x; —x,].
Rezolvare.
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Aplicam relatiile lui Viete pentru ecuatia din enunt a=1b=-3,c=-2= a 1

C

i) 1+1:x2+x1:3_ 3.

i) 1 N 1 l+x+l+X, X +X,+2 0 342 5,
T4x, 14X, (14%)(1+X;) 1+XXp+X +X, 1-2+43 2
i) x,2+%,2 = (X +%,)" — 2%, - X, =32 —2-(-2) =13;
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V) X +%,° =(x1+x2)3—3x1x2(x1+x2)=33 ~3-(-2)-3=27+18=45;

vi) Xy %o _ X2 +X%,° _ (x1+x2)3—3x1x2(x1+x2) 45,
X2 X2 XPx,? (Xlxz)z 4

vii) Pentru a calcula x,* +x,* se procedeaza dupa cum urmeaza:

x, - solutie = x,* —3x; —2=0|-x,” = x;* =3%* - 2%,* =0

x, - solutie = x,> -3x,-2= 0‘-x22 = x,* —3x,2 —2x,° =0

Adunand cele doua relatii se obtine:

X, + %, —S(xl3 +x23)—2(xl2 +x22):0:> X' +%," =3-45-2.13=0= x,* +x," =161

Vi) [x, =%, = (X =% ) = (X2 +X,2 = 2x,%, =13+4 =17 .



2. Fie ecuatia 2x* —x-3=0 si x;,x, solutiile acesteia. Si se formeze ecuatia de gradul al doilea in y,
stiind ca:

i)y—x+iy—x L
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Rezolvare.
Vom folosi formula y>-Sy+P=0,S=vy, +y,,P=y;-y,
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X2 _q, 2 —Sy+P=0:>y2—%y+1=0:>6y2—13y+6:0.
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3. Si se determine parametrul real m pentru care intre radicinile ecuatiei x> -(m-1)x+2-m=0

exista relatia 2(x; +x,)-3x,x, :% .

Rezolvare.
x* —(m-1)x+2-m=0
b m-1

a=2b=—(m-1),c=2-m= a

. .x,2S_2-m

1 X2 =3 >
2(xl+x2)—3x1x2=l:>2~m—_l—3~2_—m=1:>2m_2—6_3m=£:>

2 2 2 2 2 2 2

:>2m—2—6+3m:1:>5m=9:>m:§.

iii) Exercitii propuse

1. Sa se arate ca urmdtoarele ecuatii au radacini reale, apoi sa se scrie pentru fiecare relatiile lui Viete:
i) x?+2x-1=0;
i) —5x% +x+1=0;
iii) 5x* —x-4=0;
iv) 2x2 -5x=0;
V) —4x? +3x =0;
vi) xX*-5=0;



vii) x?+4=0;
viii) 2x*-9=0;
2. Stiind ca ecuatiile urmatoare au radacini reale, sd se determine raddcina X, cand se cunoaste radacina
1) x* —25x+24=0;x, =24;
I) —4x?+x+3=0;x, =1;

iii) 5x% —6x+1=0;x, :%;

IV) x> -17x-18=0;x, =18;
V) 6x*-7x=0;x, =0;
3. Determinati cite o radacind X; pentru fiecare din ecuatiile urmatoare, apoi, utilizdnd una din relatiile lui

Viete, determinati si raddcina X,:

i) 2x*—x-1=0;

i) —2x%+3x-1=0;
iii) —4x?+3x+1=0;
iv) xX*-4=0:

v) 7x* +8x+1=0;
. . 2 o 1w o+ . 3 - n - .
4. Fie ecuatia 3x" -x-2=0, cu radacinile x, si x,. Sa se calculeze in doud moduri:
4 1 1
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“) —2+—2,
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i) 22—+ =2—,
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5. Fie ecuatia X“ -2x-1=0, cu radacinile x; si x,. Sa se calculeze in doua moduri:
1) X2 +x,%;
i) x°+x,°;
X X
i) L +22-2.
X2 %
. . 2 o . <
6. Fie ecuatia X" -2x-10=0, cu radacinile x; si x,. Sa se calculeze:
1) 2(x +%;)-3;
i) Xy +X; = XXy ;
1) 5(Xy +X; ) +X,X,
V) X2 +x,%;
2X,  2X
_2+_1’
X X

vi) x2+x,°.
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