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ZEROS
END BEHAVIOR1 X 1 CROSSESX AXIS
DEGREE ISx t XH IS

AFACTORWITH a 11 11 1 3
ODDMULTIPLICITY ODDDEGREE

END BEHAVIORIS2 f 0 CROSSES X AXIS
X O X ISA 9

FACTORWITHODD
MULTIPLICITY 4

3 4 2 CROSSESX AXIS X 2 IS A
FACTORWITH LEADING COEFF
ODDMULTIPLICITY IS POSITIVE

at
O fLX7 XHKx 2

LEADINGCOEFFICIENT
IS 7

NEGATIVE
DEGREE IS
61 8 3 5 22

EVEN DEGREE

d d O



�6

f(x) = �7 (x� 9)6 (x� 6)8 (x+ 6)3 (x+ 9)5

ax3 + bx2 + cx+ d

�2

5
,
�7

3
,
�1

3

a 2 [41, 49], b 2 [97, 103], c 2 [�17,�12], d 2 [�17,�12]

a 2 [41, 49], b 2 [�114,�107], c 2 [�1, 7], d 2 [5, 22]

a 2 [41, 49], b 2 [�139,�137], c 2 [79, 85], d 2 [�17,�12]

a 2 [41, 49], b 2 [137, 142], c 2 [79, 85], d 2 [�17,�12]

a 2 [41, 49], b 2 [137, 142], c 2 [79, 85], d 2 [5, 22]

x3 + bx2 + cx+ d

3i � 3

b 2 [0.3, 1.5], c 2 [�2.08, 0.78], d 2 [�13,�5]

b 2 [0.3, 1.5], c 2 [2.49, 3.23], d 2 [�4, 2]

b 2 [1.5, 6.3], c 2 [7.38, 9.81], d 2 [25, 30]

b 2 [�4.9,�1.8], c 2 [7.38, 9.81], d 2 [�31,�20]

b 2 [�4.9,�1.8], c 2 [�10.47,�8.76], d 2 [�31,�20]

ZEROS ENDBEHAVIOR
1 11 9 ISA ZERO
WITHEVENMULTIP 9 6 6 q LEADING

TOUCHES COEFFICIENT
IS 72 11 6 ISA ZERO NEGATIVEWITH EVEN

MULTIPLICITY O p
A DEGREE

TOUCHES
g

IS
3 X 615AZERO 6 8 3 5 2
WITH ODDMULT v EVEN
CROSSES

4 X 4 IS A ZERO
WITH ODDMULTIP CROSSES I b

O

SINCE 30 IS A ZERO ITS
COMPLEX CONJUGATE 3i IS
ALSO A ZERO

o

f x x Ji Cxt3i Xt3

f X XZ 4 Xt3
f X X3 3 2 4 27

V



ZEROS

I X Zz X C F Xt IS AFACTOR

4 GET RIDOFFRACTIONS
Xt o 5 5 2 0

5 2 IS AFACTOR

2 x Iz X C F Xt F IS A FACTOR

GET RID OF FRACTIONS

xt 73 0 3 3 7 0

3 7 IS A FACTOR

3 X Lz X L T Xt IS A FACTOR

GET RID OF FRACTIONS

Xt o 3 3 1 0

3 1 IS A FACTOR

f x 5 2 3 7 3 11

f X 15 2 35 1 6 14 3 1

f x 15 2 t 41 14 3 1

f X 45 3 t 15 2 t 123 2 41x t 42 14

Hx 45 3 t 138 2 t 83 14


