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Warm-up - Identify graphs with functions

b. x> +3x*+3x+1=0C | H P\/ ‘6
o P-awrcoa [t i
d. X +x*-2x=0 E | [l L / ‘
e. x’~3x—2=0 B ° | / [ ] | .

f. x>’=3x*+2x=0F | / a
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Solve by Factoring

5x° —40x*+80x =0 Roots: 0, 4, 4

-

x*—18x2+81 =0 Roots: 3, 3, -3, -3




E
4.4 - Factoring Polynomials

3 0of 16
Factor In Quadratic Form

. xBa+8h _ y16c-8d

<x4a+4b + y80—4d) <x2a+2b + y4c—2d> (xa+b + y2c—d) (xa+b . yZC—d)

-

2. 16x* — 8x%2 + 1
(2x — 1)*(2x + 1)?




E
4.5 - Solving Polynomial Equations

4 of 16
Solve given roots

1.x°=2x>—x+2=0; -1
Roots: -1, 1, and 2
2.2y° =5y —4y+3=0; 3
1 Roots: -1, % and 3

11 17
3. k5+7k4+6k3—7k2—10k+6=0; 1,—2,—-3

Roots: 1, —2, =2, —3, and%
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The Rational Root Theorem

If f(x) =a,x"+ -+ + a;x + a,has integer coefficients, then every rational
solution of f(x) = 0 has the following form:

p _  factor of constant term a,,

g factor of leading coefficient a,

-

For example 2x*+3x’—7x?4+3x—-9=0

Possible rational roots
x==*x1,+3,+9 =+

Actual roots x = {-3, % i, — 1}

1

3 9
—, +— +—
2 2 2
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Find Zeros of Polynomial Function oot1e

Calculator Demonstration
fx) = 4x* — 4x> + 29x% + 34x 4+ 9

Hint: Roots are negative

1 1
x={—— ——, 1 x£21n/?2
(- -5 V2}
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The Irrational Conjugates Theorem

Let f be a polynomial function with rational coefficients, and let @ and b be
rational numbers such that Vb is irrational. If a + Vb is a zero of f, then

a—\/Bisalsoazerooff.

_ ,‘ For example

Write a polynomial function f to least degree that has rational
coefficients, a leading coefficient of 1, and the zeros 3 and 2 + \/g

f)=x>=Tx*+11x+3




4.5 - Solving Polynomial Equations

8 of 16
The Irrational Conjugates Theorem

Ifa+b\/zisaroot X' +2x-5=0
then a — b\/z IS a root.

o+ \/22 _ 4(1)(=5)
B 2(1)
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The Irrational Conjugates Theorem

1. Factor x* —2x°> — 2x*+2x + 1 = 0 given that 1 —\/5 is
t.
A 100 x={£1, 1£4/2)
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The Irrational Conjugates Theorem

2. Factor f(x) = x* —3x> — 7x* + 9x + 12 given that \/g is
a root.

x={4,-1, £1/3}
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The Complex Conjugates Theorem

If f1s a polynomial function with real coefficients, and a + bi 1s an imaginary
zero of f, then a — bi 1s also a zero of f.

T‘ For example

Write a polynomial function f to least degree that has rational
coefficients, a leading coefficient of 1, and the zeros 3 and 2 + i

fx)=x>=7x*+17x - 15
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The Complex Conjugates Theorem

If a + bi is a root x24+2x4+5=0
then a — bi is a root.

_2+ \/22 — 4(1)(5)
B 2(1)

—2+4/-16
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The Complex Conjugates Theorem

1. Factor x* — 12x — 5 = 0 given that — 1 + 2i is a root.

x={—1%2i, 1++/2}
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The Complex Conjugates Theorem
2. Factor f(x) = x* +3x> — 3x? 4+ 3x — 4 giventhati is a
root.
x={-4,1, =i}
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The Complex Conjugates Theorem

Find polynomial equation if roots are 2 and 3 — i

(X =2)x =GB =D)x—=0C+1)
(x =2)((x = 3) + D))((x = 3) — 1))
(x = 2)((x = 3)* = i%)

X —6x2+10x — 2x2 + 12x =20

o —8x24+22x—-20=0



E

4.6 - The Fundamental Theorem of Algebra

16 of 16
The Complex Conjugates Theorem

Find polynomial equation if roots are -1 and 5 + 2i

=92 +19x+29=0




