
 

Lecture 12

Warmup what is the minimal degree in such that the drawn graph
could be the graph of a polynomial of degree n

deg 7
to

mm

of real zeros 2 deg
of extrema e deg 1

Section 3.38 Dividing Polynomials

dividend

Ex 37 37 4.8 5I
divisor fuoti

remainder

Fact Given two poly PCH DG 0 there exist unique

polys RCH Qu st
i

deg R
a deg D

75 Quit 39 95
DG

z s

P x D x Q x x R X



Ex x 2x

322
R Z

X X Z 2x I 60 0

7XZ
017

2 1

C 2x
2

I

Q X X Z R X I
x x 2 I 2 2x I P x

Ex 5

3 x 6 2 X 2

6 2 Oz za
T

X 2

2

Exe
X 2 X3 3 4

I Reduce deg

2 2 3 4

425 47
4

x 2
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X2t 2x t l R G

Exe 4x 12

2 2 X 2 8 4 6 2 3 1

8 4 4 3 8 2

4 3 2 2 3 1 I

4 3 2 2 4 7
7X t I lower dog than

2 2 e2
3 Done

Q 4 2 12k 12 7 1

Facts If PCH is divided by X c then R Pcc

X
2 2x I X 2 then 12 2 254 1 1

Proof there exist Q R st
p Q x c t R

deg R deg x c L degCR R constant

Plug in a to P

R QQ.cc c t R Pcc



Ex X

X Z X 2 1 R I Z 2 2 c I L
1 2 2

71
Facto PCC 0 if and only if X c is a factor of P

Proofs L E P x c f x pcc c c fcc 0

3 8 Write PCH x x c t R QQ x c

but remainder this R Pcc O

Ex E Factor Pci XS 5 2 7 3 Pcs o

3 x 3 divides P w remainder O
XZ 2x I

X 3 X 5 2
7 3

x 3 2

2 2 7 3

C 2 2
6 7

X 3

x 3

O

D x 3 X 2 1 x 3 x 1
2

Rinks Synth division



Section 3.48 Real Zeros of Poly

Fact 8 F x an X t an X t a X t do

Spse an O t Ao Ai is an integer
Ex 3 77 7 6 2 2 5 good

5 7 bad
3x bad

Then every rat'd zero of f is of the form plot in we

term
where p is a factor of ao f is a factor
of an

Exoo f x 3 77 3 4

only poss rattle zeros are

I I I 2 I 4 I I I

proof f x ax by c

Spse f plot O

o a plot t b pig a

o ap bpg Cq
q divides bpqt cq ofCbp cq ape
of divides a leading term D



Ex f G X 3 2 factor it

poss rat'd roots I I 2

1 works 2 works

Divide f by x i Lx 12 to factor

X l X 3 2

x

X 3 2

62
2 2

2 2

O

f x l x't x 2

X l

X 12 TX't X Z

x 2x

x 2

C xz.JO
f x x c x 12 x l

68 96 28 316
96 96 696



Exo f x X 6 2 7 4 factor this

poss It I 2 I 4

4 is a root

X 4 X 6 2 7 4

1 3 442
2 2 7 4

L 2x 8

x 14
X

O

f x 4 X 2x 1

poss Il

Reduced to quad quad formula

X 2 I FEIT 2 T8 LIVE
2 2

3 X 2x 1 has zeros LIVE
x2 2x 1 has factors x Itf X Ll Tz

f x X 4 x Itf X I Tz

a



Section 1.68 Complex Numbers

EXE O XZ 1 I x Fi

Defn A complex number is a combination

z at ib
where a b are real s and I is some symbol

st i l think i Fi
Real part of Z REGI a

Imaginary Im z b
if RecA _0 then Z is said to be pure imaginary

Exoo i is a root of X't 1 0

i I I 1 0


