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Introdução

Funções Polinomiais e Polinômios

p : R −→ R

a0, a1, . . . , an x ∈ R

p(x) = anx
n + an−1x

n−1 + . . .+ a1x+ a0.

(x− α)(xn−1 + αxn−2 + . . .+ αn−2x+ αn−1) = xn − αn.

xn − αn x − α p

x, α

p(x)− p(α) = αn(x
n−αn)+αn−1(x

n−1−αn−1)+ . . .+ a1(x−α).

x−α

x ∈ R

p(x)− p(α) = (x− α)q(x).

q

α p p(α) = 0

p(x) = (x− α)q(x).
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6x ∈ R α

p p(x) x− α

α1, α2, . . . , αk p x ∈ R

p(x) = (x− α1)(x− α2) . . . (x− αk)q(x).

p

p(x) = 0 x ∈ R p

p

p q

p(x) = anx
n + an−1x

n−1 + . . .+ a1x+ a0

q(x) = bnx
n + bn−1x

n−1 + . . .+ b1x+ b0.

p(x) = q(x) x ∈ R p

q d = p − q

d(x) = p(x)− q(x) = 0 x ∈ R

x ∈ R

d(x) = (an−bn)x
n+(an−1−bn−1)x

n−1+. . .+(a1−b1)x+(a0−b0).

an − bn = 0, . . . , a1 − b1 = 0, a0 − b0 =

0 p, q

p(x) = q(x) x ∈ R
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p(X) = anX
n + an−1X

n−1 + . . .+ a1X + a0,

(a0, a1, . . . , an) X

Xi

X ·X ·X · . . . ·X i

p(X)

Xi·Xj = Xi+j

p(X) = anX
n + an−1X

n−1 + . . .+ a1X + a0

q(X) = bnX
n + bn−1X

n−1 + . . .+ b1X + b0.

a0 = b0 a1 = b1 . . . an = bn

p(X) = anX
n + an−1X

n−1 + . . .+ a1X + a0,

p̄ : R −→ R

p̄(x) = anx
n + an−1x

n−1 + . . .+ a1x+ a0 x ∈ R

�−→
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p p̄

p

p(x)

x

Determinando um Polinômio a partir de seus

Valores

n n + 1

n+ 1 (n+ 1)

n+1 x0, x1, . . . , xn

y0, y1, . . . , yn

p ≤ n

p(x0) = y0, p(x1) = y1, . . . , p(xn) = yn.

p q ≤ n

n + 1 p − q

≤ n n + 1 p − q = 0

p = q

p ≤ n

n+1
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n+1 n+1 a0, a1, . . . , an

anx
n
0 + an−1x

n−1
0 + . . .+ a1x0 + a0 = y0,

anx
n
1 + an−1x

n−1
1 + . . .+ a1x1 + a0 = y1,

anx
n
n + an−1x

n−1
n + . . .+ a1xn + a0 = yn.

x0, x1, . . . , xn

n + 1
∏

i<j

(xi − xj)

x0 = −1, x1 = 0, x2 = 1, x3 = 2, x4 = 3

≤ 4

−7, 1, 5, 6, 25

p(x) = x3 − 2x2 + 5x+ 1,

3

Gráfico de Polinômios

p(x) = anx
n + an−1x

n−1 + . . . + a1x + a0 an �= 0

n |x| p(x)

an

x < 0 x > 0 |x|
n p(x) an

86



AULA

6x an

x

|x| |p(x)|

p(x) = x5− 7x4+4x3− 2x2+x− 4

XV I

p q

x

|p(x)| > |q(x)| |p(x)| |q(x)|
|x|

p(x1) < 0 p(x2) > 0 p

x1 x2
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x6 − 7x4 + 4x3 − 2x2 + x− 4

p [a, b] p(a)

p(b)

≤ 4

x1, x2, . . . , xn, . . . p(x1) p(x2)

. . . , p(xn), . . .

p(x) = 0

x1 x1 x2

. . . , xn, . . .

xn+1 = xn − p(xn)

p′(xn)
,

p
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a

x2 − a = 0 x1

x1, x2, . . . , xn, . . .
√
a

xn+1 =
1

2

(
xn +

a

xn

)
.

p′(x)

p(x) = anx
n + an−1x

n−1 + . . .+ a1x+ a0,

p(x) = nanx
n−1 + (n− 1)an−1x

n−2 + . . .+ 2a2x+ a1.

RESUMO

p(x) = anx
n + an−1x

n−1 + . . .+ a1x+ a0, an �= 0

n p(X) = anX
n +

an−1X
n−1+. . .+a1X+a0

n n+1

n+1 x0, x1, . . . , xn

y0, y1, . . . , yn

p ≤ n

p(x0) = y0, p(x1) = y1, . . . , p(xn) = yn.
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p(x) = 0 x1

x1, x2, . . . , xn, . . .

xn+1 = xn − p(xn)

p′(xn)
,

p

ATIVIDADES

P (x) p(x)

P (x) ≥ p(x)

q(x) [P (x) − p(x)q(x)] < P (x)

q(x) r(x)

P (x) = p(x)q(x) + r(x) r(x) ≥ p(x)

q(x) r(x) P (x) = p(x)q(x) + r(x)

r(x) ≥ p(x)

P (x) p(x)

P (x) = p(x)q1(x)+r1(x) r1(x) ≥ p(x) P (x) =

p(x)q2(x)+r2(x) r2(x) ≥ p(x) q1(x) = q2(x)

r1(x) = r2(x) x ∈ R
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p(x) p′(x)

p(x)

p(1) = 2 p(2) = 1 p(3) = 4 p(4) = 3

p(x) n

x1 x2 p(x1) < 0

p(x2) > 0

x0 = 3

xn+1 =
1

2

(
xn +

5

xn

)
.

√
5

3
√
a

3
√
2
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