Polynomial Functions: P(x) = an xn + an-1 xn-1 + an-2 xn-2 + . . . + a1 x1 + a0
The key points on the graph of a polynomial function are the x-intercepts, y-intercept, and the local extremas (minimums / maximums).

X-intercepts are also called zeros, roots, factors, and divisors.
X-intercepts are in the form of (X, 0).










Zeros / roots are in the form X = #.










Factors are in the form (X + #) or (X - #).

The Y-intercept is found by letting X = 0, and simplifying the problem. This results in the Y-intercept being equal to the constant tern a0.





So the y-intercept is (0, a0).

A polynomial function is described by its degree. The degree = the highest exponent.

Standard form of a polynomial function means that the polynomial is written with the highest degree term first, the next highest second, …, until the constant term is reached.

Complete standard form of a polynomial function means that any missing term in the polynomial has been accounted for by inserting 0xa as a placeholder for the missing term.

Knowing the degree of the polynomial lets us describe the proper end behavior of the graph.

· If the degree is ODD and the leading coefficient is positive, the graph will enter our view in Quadrant 3 and exit in Quadrant 1.

· If the degree is ODD and the leading coefficient is negative, the graph will enter our view in Quadrant 2 and exit in Quadrant 4.

· If the degree is EVEN and the leading coefficient is positive, the graph will enter our view in Quadrant 2 and exit in Quadrant 1.

· If the degree is EVEN and the leading coefficient is negative, the graph will enter our view in Quadrant 3 and exit in Quadrant 4.

Knowing the degree of the polynomial function tells us the minimum number of X-intercepts and Y-intercepts.

· For an ODD degreed polynomial, there is 1 y-intercept and at least 1 x-intercept.

· For an EVEN degreed polynomial, there is 1 y-intercept and could be no x-intercepts.

Knowing the degree of the polynomial function also tells us exactly the number of zeros / roots of a polynomial function (some may be complex) and the maximum number of possible turning points (local extremas, minimum / maximums).



# of Zeros = degree


Max # of turning points = degree – 1

The number of times a zero occurs is known as the multiplicity of the zero.  An EVEN multiplicity indicates that the graph touches (turns) at the zero; an ODD multiplicity indicates that the graph crosses the x-axis at the zero.

Calculate the number of positive zeros by looking at the sign changes in f(x). Calculate the number of negative zeros by looking at the sign changes in f(-x). Remember that complex zeros come in pairs and may affect the number of positive or negative zeros. Complex zeros will occur in conjugate pairs: a + bi and a – bi.
Find the potential rational zeros 
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Use the Remainder Theorem to find zeros. Substitute a potential zero into f(x) and calculate the value. If the value = 0, then x is a zero of f(x).

Use synthetic division to find the other polynomial factor.

Continue until the polynomial factor is quadratic (x2). Use quadratic methods (factoring, quadratic formula, square root property) at this point to find the remaining two zeros.
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