MATI1375, Classwork9, Fall2025
Ch9. Roots of Polynomials
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1. Factors and roots of polynomials. /"7 &%’}’Oﬁ, Y\ PO wam I>( ]

Every n-degree polynomial f(x) =la, X" + a,_1x" 1 + -+ + a,x? + a;x* + a,, (a, # 0) can be factored
165 Qﬁ(x-q, e (XC) (X)) QC—-C;,,)
Thus, the polynomial f(x) of degree n has at most | } roots (which are ¢y, ¢y, -*+, ¢,,) and these roots
may be either r{’(](‘ or OOVV\'DLQ)( ( 3t 2_(,‘\ ) \E- -]'56‘)
2. The Repeat roots and its Multiplicity.
Let f(x) = (x — r)™ where r is the Y5 0 | s _of f and this root repeats ‘ﬂ_ times. We call r a root with

Mu \jdh() I fc,}( {6: 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 C()h 11U Ug&(j~ = A -b Z 1S
also am QO[‘ w\aacaﬂa, quf/ C=312 2C ,_C_‘ = 3 —2¢
4. The Relation between Roots and Coefficient a,. UC,—-‘- 4—(: , =4t C

For a n-degree polynomial f(x) = 1x™ + a1 x" ™" + -+ + ax? + ayx* e can factorize it as
fa =10 (K=Cr): (X=C)* (X—=C3) « -+ (X~Cn).

where ¢y, ¢y, -, ¢,, are the roots of f(x). Then we have

W= fe=0 fen=0 .. fen=0

Q) a, = (—Cg)ﬂ o)« C“@)x““ X C‘Cn).

(3) The :EZC! 0V of a; might be the possible candidates for ‘*‘,\Q, YO'G(TS of f(x).

5.Let f(x) = x3 — x? ind all the roots of f(x).
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6. The Number Line Test: Gl—(lel\ N P&(Ym“"’q‘ ﬁo‘)
Stepl. Solve the "P( XY =Q and find all the notS

Step2. Mark the roots on the number line and check < lgh ( [NSI'OUQ,/ W),Zlﬂﬂﬁ) in each subinterval.

7.Let f(x) = x3 — 3x? 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 where C is a real numbe;kl)?= bt (20 l \ '
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x = 3isaroot of f(x), find C so that f (x) has
this root as indicated. Then, for this choice of C, find all remaining roots of f(x).
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. Find a polynomial f(x) that fits the given data.
e | f(xh) het;s del;rfeél fczx) has roots 0,2, -1, —4, and@
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