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Consider the general concept of n-degree polynomials according to the textbook by E.B. Vinberg [1,
p. 51

Definition [1]: a polynomial of n-degree is a function of the form:
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dgp,04,05,..., 0,

where - are real numbers (some of them may be zero). The numbers a’ﬂ in

n
equation (1) are called the coefficients of the function f [I:} at X . A polynomial whose
coefficients are all equal to zero is called zero.

Cubic equations are polynomials of the third degree, having the form:

[IJ—_III +a,x+a,x*+ a,x*
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g, 04,05, a5 F* []'

where ':IE'I- - are real numbers, with

Equally important is the concept of a reciprocal equation. The reciprocal equation is an equation of
the form:

flx)=a,x*+ax*+a,x+a,=0

’

where @12z F 0 [11.

Consider properties for polynomials of the third degree.

The commutativity and associativity of addition follow from the validity of these properties for the
addition of numbers, since the coefficients are added at each degree of the unknown separately [2].

The commutativity of multiplication follows from the commutativity of multiplication of numbers
and the fact that in the definition of the product of polynomials the coefficients of both
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factors f [:IJ and g (IJ are used equally.

The associativity of multiplication of polynomials is proved as follows: if, in addition to the

polynomials written above, a polynomial h [Ij is given:

h[::'.'f:} — C!] + Clx + CEIE + CEIEJ CEI. * ﬂ' then the coefficient at
i=12..,n+m+t . t=3 . f)gld] h(x)

serve as a number Ej+m:i (Ek"'t =J ﬂkb! ) Cm =E k+l+m=j Ay 'bl Cm, and in the
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Finally, the validity of the distributivity law follows from the equality

Z [ﬂk‘l‘hk} CI = Z ﬂklf; + Z hkft

k+I=i k+l=i k+I=i

Since the left side of the equality is the coefficient of .Ii
in the polynomial [f(x) + g(x)]a(x), and the right side is
the coefficient of the same degree of the unknown in

the [FG0) + g(lh(x) [2].

Note that the role of unit in the multiplication of polynomials is played by the number 1, considered
as a polynomial of degree zero.

-1
On the other hand, a polynomial )f (I:} has an inverse polynomial f [:I :} if and only if

FQIfF700)_,

(3)

if f |‘r:':"".:]is a polynomial of degree zero. Indeed, if f I:':""r'-:}is a non-zero number III, then the inverse

polynomial for it is the number a If f [I}has n= 1 , then the degree of the left side of the

FG) = g() = (ag = bo) + (@3 = b+ (ay = by)x? + -+ (a, — b, )x”
equality

-1
, if the polynomial f [I jexisted, would be at least n, while on the right there is a polynomial of
degree zero [3, p. 133]. This implies that for the multiplication of polynomials, the inverse operation
- division - is impossible.
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