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The symmetry of the parabola order three and four.
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Summary: The second order polynomial function f2 : R → R, f2 (x) = ax2 + bx + c, shortly the second order
function has got its associated graph a parabola (order 2). The symmetry properties of this function are
known as well by most of the secondary school students as well. This function has got as symmetry axis the
b
b
b
, in other words: f (− 2a
− x) = f (− 2a
+ x), is satisfied for all x ∈ R. This symmetry is used to
line: x = − 2a
establish the relation between the coefficients and the position of the roots of the equation order 2, related to
one or two fixed numbers. The naturally arising question is if the polynomial function order 3 and 4 have got
any symmetry or not? We will see in the sequel that the function f3 : R → R, f3 (x) = ax3 +bx2 +cx+d has a
symmetry point, we will denote it by S(xs , ys ), for which the relation: f3 (xs ) − f (xs − x) = f (xs + x) − f (xs )
holds for all x ∈ R. Similarly, we will show that the function f4 : R → R, f4 (x) = ax4 + bx3 + cx2 + dx + e
has a kind of skew symmetry, which can be visualised due to the so called inflection line.
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