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Long Oivision of Polynomials

1. Arravoe the terms of both the dividend and the divisor in descending
powers of any variable.

2. Blvide the first term in the dividend by the first term tn the divisor.
The result s the first term of the quotient.

3. NwaLtT;PLU every term L the divisor bg the first term in the quotient. Whrite
the resulting product beneath the dividend with Like terms Lined UP.

4. Subtract the product from the dividend.

5. Bring doww the next term tn the oritginal dividend and write it next to the
remaiwnder to form a new dividend.

6. Repeat until the remainder can no longer be divided
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The Olvision Algorithm

@ if f(x) and d(x) are polynomials, with d(x) = o, the degree of d(x) is
less thaw or equal to the degree of £(x) , thew there exist unigue
pongomiaLs q(x) and r(x) such that

F(x)_ r(x)
A0~ 0 00

) = dx)q(x) + r(x)

The remainder, r(x), equals 0 or it is of degree Less thaw the degree of d (x).

f r(x) = o0, we say that d (x) divides evenly tnto f(x) and that d(x) and g (x)
are factors of £(x).
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Example: Long Oivision of Polynomials

@ Dulvide F-11x-3x2 +2x3by x - 3.
Begin by writing the dividend wn general form (descending powers of x).

F-A1AX -3BXR T 2X3 = 2X3 T -3BXx2 T -11xX T F

Bivide 2X2 T 3K - 2 The quotient Ls
x—z)zf +—=23x"+-11x+F . 1
Vo 2 TEaTRT s
3X2
3X2 T 99X gx)=2x"+3x-2
=X F(x)=1
-2X + &

o T e e
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Example: Long Olvision of Polynomials

& Dlvide 3x -5+ ox+ + 5x= by 3x2 - 2x.
Begin by writing the dividend wn general form, filling tn any missing terms.

x4t + 5x32 + 0xR +23x -5

DLvide X2 + 2x 4+ o
3)< — 22X T 0)6)( -+ 5’)( -+ OX + =2z x— 5 The OU/LO’CLCV\It LS
6X4-4)(3+0)(2 ¢ | 7/(_5

2 4+ Ox=
7 X = x* — 2 x
X —ex2 N - ox

7x 5
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SynThetic Oivision

1. Arrange the polynomial tn descending powers, with a o coefficlent
for any missing term.

2. write ¢ for the divisor, x = c. To the right, write the coefficients of the
dividend.

3. whrite the leading coefficitent of the dividend on the bottom row.

4. Mu.l.tipl.g ¢ tlmes the va Luej ust written on the bottome row. Write the
product L the next column L the second row.

5. Add the values tn this new column, writiwg the sum Lk the bottomt row.

6. Repeat this series of muLtipLioatiows and additions untll all columns are
filled in.
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SynThetic Oivision

F. Use the numbers i the Last row to write the quotient, plus the remainder
divided by the divisor. The degree of the first term of the quotient is one Less

thaw the degree of the first term of the dividend. The funal value tn this row
LS the remainder.

Use sy nthetie division to divide x3 - #x - & bg X+ 2.

3. leading coefficient
4. Multiply

The quotient Ls x2 —gx - 3
6. REpeEA t
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Long OIvision us SynTheTic Olvision

Look at the two technigues stole-b 5-—sidc.

Duvide F-11x - 3x2 + 2x3 by x - 3.
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The Bemainder Theorem

@ i the polynomial £(x) is divided by x - ¢, thew the remainder Ls {(e).

qiven f(x) = 3x= + 4x2 - 5x + 3 use the Remainder Theorem to fund f(—4).

We use sy nthetie diviston (now called ¢ Y wihetle substrtuwtlon) to duvide.

4|34 -5 3
T 42 =2 108

The remainder, —105, is the value of f(—4). Thus, f(-4) = -105.

f(-4) = 3(-4)=+4(4)2-5(4) +3=-192 + 64 +20 +3 = -105
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The Factor Theorem

Let £(x) be a poly nomtal.
a. ff(c) = o, then x — ¢ ts a factor of £(x).

b. fx —cisafactor of f(x), thewn f(c) = o.
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Example: Using The Factor Theorem

Solve the equation 15x2 + 14x2 - 3x — 2 = 0 given that -1 s a zero of
f(x) = 15x3 + 14x2 - 3x - 2.

Since -1 Ls a zero of f(x) = 15x3 + 14x2 — 3x — 2, then x + 1 is a factor
of T(x).

Use sgwtlnetlo division to divide £(x) bg X+ 1

1 i 15 14 3 2 Awnother factor of f(x) is 15x2 - x - 2
-15 1 2
————— 15x2-x-2 = (5x-2)(3x + 1
T o 5 X2 - X (5x -2) (3x + 1)

The solutlons set Ls

f(x) = (x + 1) (5x - 2) (3x + 1) 12
1 3'5)>

X=-1orx =22/50rx =-1/3)

\
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