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A mathematical set is defined as an unordered collection of distinct elements
A=1{2,3,4, 5} 58 g9, 2,345 S5d >
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... G. Cantor, the principal founder of set theory, defined a set as "a collection into
a whole, of definite,

well-distinguished obiects (ca'led the 'elements’ of the set) of our perception or of our
thought."
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The cardinality of a set A, written as |Al or #(A), is the number of elements in A.
Cardinality may be interpreted as "set size" or "the number of elements in a set".

Graaly o Sl dlaad S0 (o (St ai A Hsdy gy ) G 2 A3 2l S B AGe ey G
IAl or #(A),: 58 2 =1 5 58 AL Hs) (@ (ol 5l e 53 (sl

For example, given the set A = { 1,2,kanada, afghanistan,0,3}

we can count the number of elements it contains, a total of six. Thus, the cardinality

. Since sets can be infinite, the cardinality of a set can be Al = 6of the set Ais 6, or
an infinity
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Definition 1: | A| = | B|[edit]
Two sets A and B have the same cardinality if there exists a bijection, that is,
aninjective and surjective function, from A to B. Such sets are said to
be equipotent,equipollent, or equinumerous.

For example, the set E = {0, 2, 4, 6, ...} of non-negative even numbers has the
same cardinality as the set N = {0, 1, 2, 3, ...} of natural numbers, since the
functionf(n) = 2n is a bijection from N to E.

Definition 2: | A| = | B |[edit]
A has cardinality greater than or equal to the cardinality of B if there exists an
injective function from B into A.

Definition 3: | A| > | B|[edit]
A has cardinality strictly greater than the cardinality of B if there is an injective
function, but no bijective function, from B to A.
If|A]>|B|and|B|>|A|then |A4|=]|B|(Cantor-Bernstein—
Schroeder theorem). The axiom of choice is equivalent to the
statement that | 4| >| B |or | B|>|4 | for every A,B.Eljil
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Polynomials

Polynomials are algebraic expressions that include real numbers and
variables. Division and square roots cannot be involved in the variables.
The variables can only include addition, subtraction and multiplication.

Polynomials contain more than one term. Polynomials are the sums of
monomials.

A monomial has one term: 5y or -8x® or 3.

A binomial has two terms: -3x° 2, or 9y - 2y?

A trinomial has 3 terms: -3x? 2 3x, or 9y - 2y’ y

The degree of the term is the exponent of the variable: 3x* has a degree
of 2.

When the variable does not have an exponent - always understand that
there's a '1' e.qg., 1¥

Example:
x?-7x-6
(Each part is a term and x? is referred to as the leading term.)

Term Numerical

Coefficient
NG 1
-7X -7
_6 —6

8x% -3x -2 |Polynomial

8x3 +7y -2 NOT a The exponent is
Polynomial |negative.

9x* +8x - NOT a Cannot have

2/3 Polynomial |division.

7Xy Monomial
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¢ A monomial is the product of non-negative integer powers of variables. Consequently, a monomial has
NO variable in its denominator. It has one term. (mono implies one)
13, 3x, -57, x* 4y, -2xy, or 520x%?
(notice: no negative exponents, no fractional exponents)

@ A binomial is the sum of two monomials. It has two unlike terms.
(bi implies two)
3x+1, x*-4x, 2x+y, or y-)?

@ A trinomial is the sum of three monomials. It has three unlike terms. (tri implies three)
X +2x+1, 3x2-4x+10, 2x+3y+2

@ A polynomial is the sum of one or more terms. (poly implies many)
x2+2x, 3x3+x2+5x+6, 4x -6y +8

T Y T T T Y P e T o B T T Ty T T Y A TR T T

Polynomials are in simplest form when they contain no like terms.
x* +2x + 1+ 3x? - 4x when simplified becomes 4x* - 2x + 1

Polynomials are generally written in descending order.
Descending: 4x” - 2x + 1 exponents of variables decrease from left to right
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example of a polynomial

this one has 3 terms
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Rational Expressions

An expression that is the ratio of two polynomials :

Xz + b &—— numerator

X + 2 €&—— denominator

A Rational Expression
because it is a "ratic
of twe ;::“'\/”.:mw'afj

It is just like a fraction, but with polynomials.

Other Examples:
224 2r -1 2r+ 9
62 Tt — x
Also
1 The top polynomial is "1" which is
1 — 2 fine.
222 + 3 Yes it is! As it could also be written:
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222+ 3
1
But Not
9 v,f]— the top is not a polynomial (a
x 1. square root of variable is not
- allowed)
1—=x
142 1/x is not allowed in a polynomial
I
In General

A rational function is the ratio of two polynomials P(x) and Q(x) like this

Except that Q(x) cannot be zero (and anywhere that Q(x)=0 is
undefined)
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Was ist eigentlich ein algebraischer Ausdruck?

Statt Ausdruck kann man auch Term sagen: Es sind Summen und
Produkte, die Variablen enthalten. Bei einem "algebraischer Ausdruck"
kommen von den Variablen auch Potenzen vor. Haben alle Potenzen einen
natlrlichen Exponenten nennt man den algebraischen Ausdruck auch
ganzrationalen Ausdruck oder Polynom in einer bestimmten Variable. Ein
Bruch von zwei ganzrationalen Ausdriicken heisst ein gebrochen rationaler
Ausdruck.

An algebraic expression that cannot be written as a quotient of polynomials.
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For more details on notation, see function(mathematics) § notation.

Let f be a function whose domain is a set A. The function fis injective if and only if
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which is logically equivalent to the contrapositive,
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