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Analytic geometry The branch of mathematics that uses functions and relations to
study geometric phenomena, e.g., the description of ellipses and other conic sections
in the coordinate plane by quadratic equations.

Calculus The mathematics of change and motion. The main concepts of calculus are
limits, instantaneous rates of change, and areas enclosed by curves.

Capture-recapture experiment A type of experiment used to estimate a
population. On the first day a certain number, M, of the population, N, is captured
and tagged or marked. On the second day another sample, n, of the population is
captured including the recapture of some R of those already tagged. The population
can be estimated using the formula ~ = M»/.

Closure property A set of numbers, such as the integers, is closed under a particular
operation if performing the operation on numbers in the set results in another
number in that set. For example, the set of non-zero integers is closed under
multiplication, but is not closed under division: the product of two non-zero integers
is again a non-zero integer, but their quotient need not be an integer.

Complex number A number that can be written in the form a + bi where a and b
are real numbers and

i=J.

Convenience (haphazard) sampling The collection of data from readily available
sources, without emphasis on methodological rigor.

Deductive reasoning A type of reasoning wherein the conclusion about particulars
follows necessarily from general or universal premises. (W)

Discrete mathematics The branch of mathematics that includes combinatorics,
recursion, Boolean algebra, set theory, and graph theory.

Dot product For vectors A = <X,, ya> and B = <xy, y»>, the dot product AeB = (xa)(xb )
+ (ya) ().

Fractal A curve or shape so irregular that its dimension (according to the technical
definition of dimension) is a fraction, rather than an integer. Many interesting
examples of fractals have the property of being self-similar, in the sense that



portions of the fractal are similar in shape to magnified parts of itself at arbitrarily
high rates of magnification.

Geometric sequence (progression) An ordered list of numbers that has a common
ratio between consecutive terms, e.g., 2, 6, 18, 54E .(H)

Inductive reasoning a) The type of reasoning that uses inference to reach a
generalized conclusion from particular instances; b) In mathematics, demonstration
of the validity of a law concerning all the positive integers by proving that it holds
for the integer 1 and that if it holds for an arbitrarily chosen positive integer k it
must hold for the integer k+1; also called mathematical induction. (W)

Iterative pattern or sequence A sequence or pattern formed by repeating the
same procedure. For example, the Fibonacci sequence.

Linear programming A mathematical method of solving practical problems (as the
allocation of resources) by means of linear functions where the variables involved
are subject to constraints. (W)

Network a) A figure consisting of vertices and edges that shows how objects are
connected, b) A collection of points (vertices), with certain connections (edges)
between them.

Partition A process of dividing an object into parts.

Pascal'’s triangle A triangular arrangement of numbers in which each row starts
and ends with 1, and each other number is the sum of the two numbers above it. (H)
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Proof A method of constructing a valid argument, using deductive reasoning.

Random sampling A smaller group of people or objects chosen from a larger group
or population by a process giving equal chance of selection to all possible people or
objects. (H)

Random variable A variable that is itself a function of the result of a statistical
experiment in which each outcome has a definite probability of occurrence; also
called variate. (W)

Recursive pattern or sequence A pattern or sequence wherein each successive
term can be computed from some or all of the preceding terms by an algorithmic
procedure.

Sample space In probability, the set of all outcomes of a given experiment, e.g., the
sample space for tossing two coins is (H,H), (H,T), (T,H), (T,T). (H)



Sequence, progression A set of elements ordered so that they can be labeled with
consecutive positive integers starting with 1, e.g,, 1, 3,9, 27, 81. In this sequence, 1
is the first term, 3 is the second term, 9 is the third term, and so on. (W)

Vector A quantity that has magnitude and direction. A vector is typically
represented by a directed line segment, whose length represents the magnitude and
whose orientation in space represents the direction. (W)

Vertex-edge graph A graph consisting of points with connections in which the
points are called vertices and the line segments are called edges.

Whole number A number that is either a counting number or zero.



