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Inclusion–exclusion principle

In  combinatorics,  the  inclusion–exclusion  principle  is  a  counting
technique  which  generalizes  the  familiar  method  of  obtaining  the
number of elements

In  combinatorics,  the  inclusion–exclusion  principle  is  a  counting
technique  which  generalizes  the  familiar  method  of  obtaining  the
number  of  elements  in  the  union  of  two  finite  sets;  symbolically
expressed  as
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{\displaystyle |A\cup B|=|A|+|B|-|A\cap B|}

where A and B are two finite sets  and |S|  indicates the cardinality  of  a
set S (which may be considered as the number of elements of the set, if
the set is finite...
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Addition principle

(2002).  Discrete  Mathematics.  India:  Oxford  University  Press.
ISBN  978-0-19-871369-2.  Combinatorial  principle  Rule  of  product
Inclusion–exclusion  principle

In combinatorics, the addition principle or rule of sum is a basic counting
principle. Stated simply, it is the intuitive idea that if we have A number
of ways of doing something and B number of ways of doing another
thing and we can not do both at the same time, then there are
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{\displaystyle A+B}

ways to choose one of the actions. In mathematical terms, the addition
principle states that, for disjoint sets A and B, we have
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{\displaystyle |A\cup B...

Combinatorial principles

rule of sum, rule of product, and inclusion–exclusion principle are often
used  for  enumerative  purposes.  Bijective  proofs  are  utilized  to
demonstrate  that

In proving results in combinatorics several useful combinatorial rules or
combinatorial principles are commonly recognized and used.

The rule of sum, rule of product, and inclusion–exclusion principle are
often used for enumerative purposes. Bijective proofs are utilized to
demonstrate that two sets have the same number of elements. The
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pigeonhole principle often ascertains the existence of something or is
used to determine the minimum or maximum number of something in a
discrete context.

Many combinatorial identities arise from double counting methods or the
method of distinguished element. Generating functions and recurrence
relations are powerful tools that can be used to manipulate sequences,
and can describe if not resolve many combinatorial situations.

Outline of combinatorics

their properties Combinatorial proof Double counting (proof technique)
Bijective  proof  Inclusion–exclusion principle  Möbius  inversion  formula
Parity

Combinatorics is a branch of mathematics concerning the study of finite
or countable discrete structures.

Double counting (proof technique)

by  showing  that  their  elements  correspond  one-for-one.  The
inclusion–exclusion principle, a formula for the size of a union of sets
that may, together

In combinatorics, double counting, also called counting in two ways, is a
combinatorial  proof  technique  for  showing  that  two expressions  are
equal by demonstrating that they are two ways of counting the size of
one set. In this technique, which van Lint & Wilson (2001) call "one of
the  most  important  tools  in  combinatorics",  one  describes  a  finite  set
from two perspectives leading to two distinct expressions for the size of
the set. Since both expressions equal the size of the same set, they
equal each other.

Boole's inequality

inclusion–exclusion principle, and Boole&#039;s inequality is the special
case of K = 1 {\displaystyle K=1} . Since the proof of the inclusion-
exclusion principle

In probability theory, Boole's inequality, also known as the union bound,
says that for any finite or countable set of events, the probability that at
least one of the events happens is no greater than the sum of the
probabilities of the individual events. This inequality provides an upper
bound on the probability of occurrence of at least one of a countable
number of events in terms of the individual probabilities of the events.
Boole's inequality is named for its discoverer, George Boole.

Formally, for a countable set of events A1, A2, A3, ..., we have
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Scientific law

quantum mechanics. Some laws reflect mathematical symmetries found
in nature (e.g. the Pauli exclusion principle reflects identity of electrons,
conservation

Scientific  laws  or  laws  of  science  are  statements,  based  on  repeated
experiments or observations, that describe or predict a range of natural
phenomena.  The  term  law  has  diverse  usage  in  many  cases
(approximate,  accurate,  broad,  or  narrow)  across  all  fields  of  natural
science (physics, chemistry, astronomy, geoscience, biology). Laws are
developed  from  data  and  can  be  further  developed  through
mathematics;  in  all  cases  they  are  directly  or  indirectly  based  on
empirical evidence. It is generally understood that they implicitly reflect,
though they do not explicitly assert, causal relationships fundamental to
reality, and are discovered rather than invented.

Scientific  laws  summarize  the  results  of  experiments  or  observations,
usually within a certain range of application. In general, the accuracy...

Maximum-minimums identity

\ldots  ,x_{n}\}.\end{aligned}}}  For  a  probabilistic  proof,  see  the
reference. Inclusion–exclusion principle Maxima and minima § In relation
to sets Ross, Sheldon

In mathematics, the maximum-minimums identity is a relation between
the maximum element of a set S of n numbers and the minima of the
2n − 1 non-empty subsets of S.

Let S = {x1, x2, ..., xn}. The identity states that
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Finite set

{\displaystyle  \displaystyle  |S\cup  T|\leq  |S|+|T|.}  In  fact,  by  the
inclusion–exclusion principle: | S ∪ T | = | S | + | T | − | S ∩ T | .
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In  mathematics,  particularly  set  theory,  a  finite  set  is  a  set  that  has  a
finite  number  of  elements.  Informally,  a  finite  set  is  a  set  which  one
could  in  principle  count  and  finish  counting.  For  example,

is a finite set with five elements. The number of elements of a finite set
is a natural number (possibly zero) and is called the cardinality (or the
cardinal  number)  of  the  set.  A  set  that  is  not  a  finite  set  is  called  an
infinite  set.  For  example,  the  set  of  all  positive  integers  is  infinite:

Finite sets are particularly important in combinatorics, the mathematical
study  of  counting.  Many  arguments  involving  finite  sets  rely  on  the
pigeonhole principle, which states that there cannot exist an injective
function from a larger finite set to a smaller finite set.

Euler characteristic

complex algebraic variety. In general, the inclusion–exclusion principle is
false. A counterexample is given by taking X to be the real line, M a
subset

In  mathematics,  and  more  specifically  in  algebraic  topology  and
polyhedral combinatorics, the Euler characteristic (or Euler number, or
Euler–Poincaré characteristic) is a topological invariant, a number that
describes a topological space's shape or structure regardless of the way
it is bent. It is commonly denoted by

χ

{\displaystyle \chi }

(Greek lower-case letter chi).

The Euler characteristic was originally defined for polyhedra and used to
prove  various  theorems  about  them,  including  the  classification  of  the
Platonic solids. It was stated for Platonic solids in 1537 in an unpublished
manuscript  by  Francesco  Maurolico.  Leonhard  Euler,  for  whom  the
concept is named, introduced it for convex polyhedra more generally but
failed to rigorously prove...
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