Unit 2: Polynomials Graphs and Factoring: May 14

Polynomials: Understanding Practice 3

Goal: Build a better understanding of division of polynomials and using remainder theorem and factor
theorem with polynomials in Z[X].

When we work with pairs of numbers, we often want to find the GCD particularly when we add them together
or we are looking to reduce the quotient. There is an algorithm to fins a GCD for integers that translates to
polynomials naturally called the Euclidean Algorithm.

Example: Find gcd(1073, 666)
1073 =1:666 + 407
666 =1-407 + 259
407 =1-259 + 148
259 =1-148 + 111
148 =1-111 4+ 37
111=3-37+4+0
= gcd(1073, 666) = 37
Note 1073 = 29 -37 and 666 = 2 - 32 - 37

We take the larger number and divide it by the smaller number and add the remainder:

1073 407

666 666
= 1073 =1-666 + 407
Then we repeat with the divisor and the remainder (which is 666 and 407) until we get a remainder of 0.

The last non-zero remainder is the gcd!

1. Find gcd(4182,1599)

132= L1599 + 984
IS79= 1 984 + @S

A4 = 1. bV + 39
# H182=34-|1L3

IS = |- 3L + 24
3ed =1 2qb + 123 IS79= 13-1123
Mo = 2-123 +

= ged (4192 1595)= 123














































































































































































































































































































































































































































































Unit 2: Polynomials Graphs and Factoring: May 14

2. Explain the analog of the algorithm where we have two polynomials a(x) and b(x) and degree of a is
greater than or equal to the degree of b.
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Unit 2: Polynomials Graphs and Factoring: May 14

4. Find gcd(a(x), b(x)) where:
a( x5\ 5K — W3 W 74%2 N5\ 96

R AL DR L)
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= Yed = ¥-3

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Unit 2: Polynomials Graphs and Factoring: May 14

5. Find gcd(A(x),B(x)) where:
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Unit 2: Polynomials Graphs and Factoring: May 14

Remainder theorem says if p(x) is divided by x — a then its remainder is just p(a). Thatis p(a) = .

1. If the polynomial p(x) is divided by x — 3 and the remainder is —2, what point must be on the curve
p?

L3, ) 3=
pt’,\—ﬁ-l

2. If the polynomial p(x) is divisible by x + 4, what point must be on the curve p?
Pt =0 - -4=>0o
("‘ { 0)

3. If we know p(x) is divisible by x + 4 then what does its factored form look like?

PLe) = (x44)- -Luc)

4. If a polynomial is divisible by x + 1, but it has a remainder of 3 when divided by x — 1 and a remainder
of —1 when divided by x + 3, what points must the curve pass through and how can we write it in
factored form?

e =O L= ?L—B) = -]

PTACRE (W CLs) L L3y - L3,

PR = (%) g1x)

PU):B = 11“) i)L'?a\ = =) a',L-g) -:.—|

M quy=2 D q3) = 32__


































































































































































































































































































































































































































































































































































































































































Unit 2: Polynomials Graphs and Factoring: May 14

5. For the previous polynomial, if it is a parabola what would the equation to the parabola be? Express
the polynomial as A - q(x) where q(x) € Z[X] and A € Q.

e qla=(x-A = qrd=Z g He¥

S3laan pelaf
A=2 - = PeO= L+ ) (¥ +5)
2U=) 2(3+«) 4
=L .3 5
= 3G 4Q) = (o—1) g ¥ z*fq

At3a=a -l = a=5 = A=2L

6. What if the polynomial was a cubic instead? Find one such cubic and explain why there are infinitely
many cubic polynomials that satisfy these conditions.
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