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Ch9. Roots of Polynomials —2()(*(-2.) (X- >

1. Factors and roots of polynomials. =2 ()(“' @) (K~ @
red as

Every n-degree polynomial f(x) = a, &4 a,_;x" 1 + -+ a,x? + a;x* + a,, (a, # 0) can be facto

0 = An (00 [X0) (3G (=)= (x-Cw)

QXactl
Thus, the polynomial f(x) of degree n has.aunﬂqy roots (which are ¢y, ¢y, -*+, ¢,,) and these roots
may be either Ypa ! or COM'DIO(- ( 3‘1‘2 (} \f\-l- $C , 31—46\§
2. The Repeat roots and its Multiplicity. 3-2 (, \D— ~$C 3~ &C

Let f(x) = (x — r)™ where r is the Y70 E , _of f and this root repeats | \ times. We call r a root with
Yuttip Ul n

3. The complex root and its Conjugate.

Let f be a polynomial with all real coefficients. The complex roots are always found as a pair, that is, if

¢ = a + bi is a complex root of f, then the complex Cbn ((,(QQ}Q, c= 00— ID 2 is

also a root of f. C 3-{—5(, C, 3._
4. The Relation between Roots and Coefﬁc1e _F(C,) (C( )* < (C() '(‘ wt Q é, 1o
For a n-degree polynomial f(x) = 1x™ + a,_x™" 1 + - + a,x? + a; x? e can factorize it as
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where ¢q,¢y,++, ¢, @ ﬁ%l)e root tC’ I) (J(CS:I The \(zv(é| hZC3) (q CSQ ( G Cs) ' (C('.C") =

W) =0 e =) fer =0 o flew=0 . 'FoO= X %2x%6%

@ ay=(~C() (=G) (=€) (=Cg) -~ - (=) TN 1) e’y

(3) The ‘Fa (KOV\ of a, might be the possi idates for cQ-(ASL VD'D'C of f(x). é@
5.Let f(x) = x3 — x? ind all the roots of f(x).
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6. The Number Lin;) Test: GI-UQM a POI}’ Nowmia( —J%)C>
Stepl. So?v t e{ ’F()C)= D and find all the 10 0TS

.~ - ~ N

Step2. Mark the roots on the number line and check § | U

in each subinterval.

7.Let f(x) = x3 — 3x? ” ind all the roots of f(x). Sketch a complete graph and label all roots.
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8. Let f(x) =x3 — x? — 9x + C Swhere

is a real numberZIf x = 3isarootof f (x)/ find C

_——

this root as indicated. Then, for this choice of C, find all éemaining roots of f(x).
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9. Find a polynomial f(x) that%i-s-‘zlﬁl%gg)ven data. X= ‘ or X=-3

f(x) has degree 4. f(x) has roots 0,2, —1, —:L_, and f (1) = 20.
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