Trig 4.5
Approximate real zeros of a polynomial function (not i)

(could be rational, irrational)
Use the upper and lower bound theorems
zero (of a function) = x-intercept
rational
integer (integral)

- Use everything that you know...

real
Descarte's rule of signs

location principle

upper bound
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X=
e Approximate the real zeros of f(x) = 12x3 — 19x2 ‘- X + 6 to the neares!

graph then table
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The U%Hr Bound Theorem will help you confirm whether you have
determined all of the real zeros. An upper bound 1s an Integer greater than or

equal to the greatest real zero.

Suppose ¢ is a positive real number and P(x] is divided by x — c. If the
resulting quotient and remainder have no change in sign, then P(x]) has no
real zero greater than c. Thus, cis an upper bound of the zeros of P[x).
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Upper Bound
Theorem

Use the Upper Bound Theorem to find an intefral upper bouny and the
Lower Bound Theorem to find an integral lower bound of the zeros of
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rule: sign changes al’?
S 0 by zeros (x-intercepts= crossmg omtg)

So if there are no more sign
changes...

Try to be as specific as possible
(narrow your window).



All real zeros will be found in the interval between LB and UB.
LB<all real zeros<UB
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opposite/opposite... a little weird...
Works because f(-x) is a reflection over the y-axis

The enemy of my enemy...

A lower bound is an integer less than or equal to the least real zero. A lower

bou of P(x) can be found by determining an upper bound for the
zeros @

Lower Bound If ¢ is an upper bound of the zeros of P(—x], then —c is a lower bound of
Theorem the zeros of P(x).

Use the Upper Bound Theorem to find an integral upper bound and the
: Lower Bound Theorem to find an integral lower bound of the zeros of
i Of(Y) =x3 + 3x2 - 5x — 10.

a little weird...
Use opposite:
f(-x) and -c



You can use technolo&?'gr;:élp? but you still have to prove it.
"Integral" refers to integer answers
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Use the Upper Bound Theorem to f|nd an ingegral upperhhmnd.and-she——._
Lower Bound Theorem to find an inte ||r al Iower‘ bound of th1 zerﬁ; of@ach o 0

function.
9.f(x) =x—8x + 2 @f(x) =x1+x2-3
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Use the Upper Bound Theorem to find an integral upper bound and the Lower
Bound Theorem to find an integral lower bound of the zeros of each function.

f(x)—3x32x2+5xl 27. fx)=x2—x—1
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