Lecture 11 - May 30

e A.3 Polynomial Long Division
e A.4 Synthetic Division

Upcoming Deadlines

e A.3-4,4.1-3 Homework (June 1)
e 5.1-4 Homework (June 8)

e 5.5-6 Homework (June 10)

e Exam 2 (June 11)
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Polynomial Long Division
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Example 1

Divide ¥  — 12y~ +31y+30
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Example 2

-1 + 3m
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Example 3

Find the quotient and the remainder when

3x° + 4x* + x + 7 isdivided by x* + 1
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Example 4

3> — x>+ x — 2 dividedby 3x° — 1
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Example 5

x> —a® dividedby x — a
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Synthetic Division

222 +5x +15 — Quotient The process of syl?thcl_ic division a}'iscs from rcwriti_ng the longvd.iv_ision ina
5 more compact form, using simpler notation. For example. in the long division on the
X = 3)2-’{z - X +: '3 previous page, the terms in blue are not really necessary because they are identical
o) ‘A.‘\ =& 6x2 to the terms directly above them. With these terms removed, we have
5x2 22 + 5x + 15
5.2 _ x—3)268 - 2 + 3
Sx 15x P
]Sx o 2 Sa2
S5x — 45 =15x%
48 <« Remalnder 15x
— 45
48

Most of the x’s that appear in this process can also be removed. provided that we are
careful about positioning each coefficient. In this regard, we will need to use 0 as the
coefficient of x in the dividend. because that power of x is missing. Now we have

222 + 5x + 15
x—3)2 -1 0 3
-6
5

15

15
— 45
48

We can make this display more compact by moving the lines up until the numbers in
blue align horizontally.
2x* + 5x + 15
x-32 -1 0 3
-6 —15—45 Fow!
5 15 48 FRow4

Because the leading coefficient of the divisor is always 1, we know that the leading
coefficient of the dividend will also be the leading coefficient of the quotient. So
we place the leading coefficient of the dividend. 2, in the circled position. Now, the
first three numbers in row 4 are precisely the coefficients of the quotient, and the
last number in row 4 is the remainder. Thus, row 1 is not really needed, so we can
compress the process to three rows, where the bottom row contains both the
coefficients of the quotient and the remainder.

x=3)2 -1 0 3 Rgowt
— 6 — 15 — 45 Row 2 (subtract)
2 5 15 48 Row3
Recall that the entries in row 3 are obtained by subtracting the entries in row 2
from those in row 1. Rather than subtracting the entries in row 2, we can change the
sign of each entry and add. With this modification, our display will look like this:

x=32 -1 0 3 po
6 15 45 Row 2 (add)
2 5 15 48 Row3
3)2 -1 0 3 Rowt
6 15 45 Row2(add)
2 S5 15 48 Row3
Auotie Remainder
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2x2 4+ 5x + 15
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Example 6

Use synthetic division to find the quotient and remainder when

¥’ —4x* — 5 isdividedby x — 3
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Example 7

Use synthetic division to show that x + 3 1s a factor of

2% + 5x* — 2x° + 2x% — 2x + 3
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Example 8

x> — x>+ 2x + 4 isdividedby x —2
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Example 9

0.1x*> — 0.2 isdivided by x + 2.1
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Example 10

3xt+ 3 —3x + 10 x +
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