Day }0 ,Moad&\(} Margh Mg

NJ

Goming v Wa%ﬂr»v‘& HurF olut Foolay

Hiy 8 olue Werd
Wiitten Hw 2= wos  olux {pm
Fodo.

Romem Ser U/Lé%sfan Hiw oluc
aery /Menobx\cl 4 W@dncsdw
157, g}énﬁ'rﬂ Sraed 8fadé

o Qu;i on Pa/ynon');al FUﬂcZ";ﬂ/LS

» Bxoam 2 oy U)ldntgolod B/IL
¢ NO  jnden card



Group Practice: Do @ \V\e me 0D wr;.\—_\—_@ﬂ HW
1. Divide the polynomial f(z) = (z° — 92* + 26x — 24) by d(x) = (x — 2).

(@) Does x — 2 divide evenly in f(x 7,65
(b) Calculate the value of f(2).
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£(2)= 27— 8.5 4262-24 = 3-5 15 =0

2. Divide f(x) = (z* — 52° + 22° + 8z — 6) by d(z) = (z — 3)
(@) Does x — 3 divide evenly in f(x)?

(b) Calculate the value of f(3). 4/(5)5 -1
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The Remainder and Factor Theorem

X+&) = (X -(-)

— | (
If a polynomial f(x) is divided by = — a, then the remainder is equal to
‘ fa).

Factor T heorem:

A polynomial f(z) h%’mr(az—g) if and only if f(a) = 0.
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Day 10 Notes

2.3 Real Zeroes of Polynomial Functions
and 2.5 TFTA

What if we are not given any roots or zeros of the polynomial but we
are still asked to factor it. For example, in Example 1 we were told to
divide f(z) = 2° — 32° + 4 by  — 2 and in doing that we were able
to completely factor out f(z). Next, we are interested in how to find
potential zeros. This is the result of The Rational zero Test.
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If the polynomial
f(z) = a2+ ap_12" 1+ -+ a0z +arr + ag
has integer coefficients, then every rational zero of f has the form
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where p and ¢ have no common factors other than 1, p is a factor of

the constant term a,, and ﬂ'd"\lal Fues t -l 2
q is a factor of the leading coefficient a,, . ;[,C-l)‘-'—a & 402)=0
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Example 4: Find the rational zeros of

1. f(z)=2% — 32> + 4.

S RYLVI QY g

Iead.k:gc,ob}, > const term
2 h( ) @i?g+3$2—8$+‘3’_

Jostors oy o KT kerm - i’l ;t'b

‘X(N')roi‘s "5( QM‘;‘;&

?e%\\%\k Ta.snef\bk Terol:, %: ,'i-_l-_}p = i// i ’/Z,)—tb/:)' 5/2_
?FoN\ °“V‘3~1)\/\ TN 03 (,DC“’H') : "'5) iy |
-, = ~
1602 (x+Y) (D.wl)Lx* A=lf, = Ax-)
) LX-\=0
K=L/
3. g(x) =23 -2 z
C°ﬂ$+ s -2 :(.('-\) — -l-2=-25%0
mﬂﬁsw%" (()z1=2=-] %o
fooble — £1,22  _ 11,22 5FCZ) =02 = C#Z
ok 2eroy 1 ! :F("L)‘—GZ) 2=-fo%0

ety ol Beroes - 3y o ywoHanet. #evo \fp,

x?—z:o ;[,L\z)r-Q('-\?z )( )
e

X =2 %xzﬁz o



A deofer L tam hawe of” most 5 rwl eolg
2.5 The Fundamental Theorem of Algebra X ‘mj"(" UPE

Anthvdegree polynomial can have at most n real roots.
In the complex number system , every nth degree polynomial has
exactly n zeros.

Recall Complex
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A complex number is a number of the form a + bi, where a and b are
constants(,resh nomery)
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Note: —17 is a both a complex number and a real number.
Note Every real number is a complex number, but not every complex
number is a real number.

Types of Zeros of a polynomial function f
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Fundamental Theorem of Algebra

Every polynomial function with degree n > 1 can be factored into n
linear factors of the following form:

flx)=alx —ry) - (x—r9)-(x—73) . - (x — 1)

where 71, 79,73, ..., 7, are complex numbers and a # 0.

Example 5: Completely factor the polynomial over the complex

numbers- ~
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Example 6: List all possible rational zeros. Find all zeros and complete‘ly
factor f over the complex numbers. X= 3 20
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