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Autoregressive model Then by
the  AR  equat ion  for  X  2
{\displaystyle  In  statistics,
econometrics,  and  signal
processing, an autoregressive
(AR) model is a representation
of a type of random process;
as  such,  it  can  be  used  to
describe  certain  time-varying
p r o c e s s e s  i n  n a t u r e ,
economics, behavior, etc. The
autoregressive model specifies
that  the  output  variable
depends  linearly  on  its  own
previous  values  and  on  a
s t o c h a s t i c  t e r m  ( a n
imperfectly predictable term);
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thus the model is in the form
of  a  stochastic  difference
equation  (or  recurrence
relation) which should not be
confused  with  a  differential
equation.  _{t}}  at  say  time
t=1 affects X 1 {\displaystyle
X_{1}}  by  the  amount  ε  1
{\displaystyle  \varepsilon
_{1}}.  Together  with  the
moving-average  (MA)  model,
it  is  a  special  case  and  key
component  o f  the  more
g e n e r a l
a u t o r e g r e s s i v e – m o v i n g -
a v e r a g e  ( A R M A )  a n d
autoregressive  integrated
moving  average  (ARIMA)
models  of  time series,  which
have  a  more  complicated
stochastic  69bd4e3a1a

Gradient  descent  explicit
exploration  of  a  solution
space.  It  is  a  f irst-order
i terat ive  a lgor i thm  for
minimizing  a  differentiable
mul t ivar ia te  funct ion .
Gradient  descent  can  be
v i e w e d  a s  a p p l y i n g
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Euler&#039;s  method  for
solving  ordinary  differential
equations  x  ′  (  t  Gradient
descent  is  a  method  for
unconstrained  mathematical
optimization  69bd4e3a1a

A l g e b r a  I n  I n d i a ,
Brahmagupta  investigated
how  to  so lve  quadrat ic
equations  and  systems  of
equat ions  wi th  severa l
variables  in  the  7th  century
CE.  It  is  a  generalization  of
arithmetic  that  introduces
variables  and  algebraic
operations  other  than  the
s t a n d a r d  a r i t h m e t i c
operations,  such  as  addition
and  multiplication.  centuries.
Among Algebra is a branch of
mathematics  that  deals  with
abstract  systems,  known  as
algebraic  structures,  and the
manipulation  of  expressions
w i t h i n  t h o s e  s y s t e m s
69bd4e3a1a

Not all cases of growth at an
a l w a y s  i n c r e a s i n g . . .
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69bd4e3a1a

P versus NP problem whether
theorem-proving  (now known
to  be  co-NP-complete)  could
be  solved  in  quadratic  or
linear  time,  and  pointed  out
one  of  the  most  important
consequences—that  The  P
versus NP problem is a major
u n s o l v e d  p r o b l e m  i n
theoretical  computer science.
Informally,  it  asks  whether
every problem whose solution
can  be  quickly  verified  can
a l so  be  qu i ck l y  so l ved
69bd4e3a1a

The  Euclidean  algorithm  is
based on the principle that the
greatest  common  divisor  of
two numbers does not change
i f  the  larger  number  i s
replaced by its difference with
the  smaller  number.  For
example, 21 is the GCD of 252
and 105 (as 252 = 21 × 12
and  105...  69bd4e3a1a  The
idea is to take repeated steps
in the opposite direction of the
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gradient  (or  approximate
gradient)  of  the  function  at
the current point, because this
is  the  direction  of  steepest
descent. Conversely, stepping
in the direction of the gradient
will  lead to a trajectory that
maximizes  that  function;  the
procedure  is  then  known  as
gradient  ascent.  69bd4e3a1a
Elementary  algebra  is  the
main form of algebra taught in
s c h o o l s .  I t  e x a m i n e s
mathematical  statements
using variables for unspecified
values and seeks to determine
f o r  w h i c h  v a l u e s  t h e
statements are true. To do so,
it  uses  different  methods  of
transforming  equations  to
isolate  variables.  Linear
algebra  is  a  closely  related
field  that  investigates  linear
equations and combinations of
them called systems of linear
equat ions .  I t  p rov ides
methods  to  find  the  values
that. . .  69bd4e3a1a  It  is
particularly useful in machine
learning  for  minimizing  the
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cost or loss function. Gradient
d e s c e n t  s h o u l d  n o t  b e
confused  with  local  search
algorithms, although both are
i t e r a t i v e  m e t h o d s  f o r
optimization.  69bd4e3a1a
Here,  "quickly"  means  an
algorithm  exists  that  solves
t h e  t a s k  a n d  r u n s  i n
polynomial  time  (as  opposed
to,  say,  exponential  time),
meaning the task completion
time  is  bounded  above  by  a
polynomial  function  on  the
s ize  o f  the  input  to  the
algorithm.  The  general  class
o f  quest ions  that  some
algorithm  can  answer  in
polynomial  time  is  "P"  or
"class P". For some questions,
there is no known way to find
an  answer  quickly,  but  if
provided  with  an  answer,  it
can  be  verified  quickly.  The
class  of  questions  where  an
answer  can  be  verified  in
polynomial  time  is  "NP",
standing for "nondeterministic
polynomial time... 69bd4e3a1a
{\displaystyle  \mathbb {Z} }
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69bd4e3a1a which starts at 0,
and at each step moves +1 or
−1  with  equal  probability.
Other  examples  include  the
path traced by a molecule as it
travels in a liquid or a gas (see
Brownian motion), the search
path of a foraging animal, or
the price of a fluctuating stock
and the financial  status of  a
gambler. Random walks have
applications  to  engineering
and  many  scientific  fields
including ecology, psychology,
computer  science,  physics,
chemistry...  69bd4e3a1a

Support vector machine There
exist  several  specialized
algorithms for quickly solving
the  quadratic  programming
(QP)  problem  In  machine
learning,  support  vector
machines (SVMs, also support
v e c t o r  n e t w o r k s )  a r e
supervised  max-margin
models  with  associated
learning  algorithms  that
analyze data for classification
and  regression  analysis.
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hyperplane  are  derived  by
solving  the  optimization.
Developed  at  AT&T  Bell
Laboratories, SVMs are one of
the  most  studied  models,
being  based  on  statistical
learning  frameworks  of  VC
theory  proposed  by  Vapnik
( 1 9 8 2 ,  1 9 9 5 )  a n d
C h e r v o n e n k i s  ( 1 9 7 4 )
69bd4e3a1a

Daubechies wavelet With each
wavelet  type  of  this  class,
there  is  a  scaling  function
(called  the  father  wavelet)
w h i c h  g e n e r a t e s  a n
orthogonal  multiresolution
analysis.  9  (2).  AliPanah
(2021) .  &quot ;So lv ing
brachistochrone  problem  via
s c a l i n g  f u n c t i o n s  o f
Daubechies  wavelets&quot;.
do i :10  The  Daubechies
wavelets,  based on the work
of  Ingrid  Daubechies,  are  a
family of orthogonal wavelets
defining  a  discrete  wavelet
transform  and  characterized
by  a  maximal  number  of
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vanishing  moments  for  some
given support.  Computational
Methods  for  Differential
Equations  69bd4e3a1a

Z  69bd4e3a1a  Gradient
descent is generally attributed
to  Augustin-Louis  Cauchy,
who...  69bd4e3a1a  In  more
technical  language,  i ts
instantaneous rate of  change
(that  is,  the  derivative)  of  a
quantity  with  respect  to  an
independent  variable  is
proportional  to  the  quantity
itself.  Often  the  independent
variable is time. Described as
a  f u n c t i o n ,  a  q u a n t i t y
undergoing  exponential
growth  is  an  exponential
function of  time,  that  is,  the
variable  representing time is
the  exponent  (in  contrast  to
other types of growth, such as
q u a d r a t i c  g r o w t h ) .
Exponential  growth  is  the
inverse of logarithmic growth.
69bd4e3a1a

E x p o n e n t i a l  g r o w t h
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representing  time  is  the
exponent (in contrast to other
types  of  growth,  such  as
q u a d r a t i c  g r o w t h ) .
Exponential  growth  is  the
inverse of logarithmic growth.
Not  Exponential  growth
occurs when a quantity grows
as an exponential function of
time. For example, when it is
3 times as big as it is now, it
will be growing 3 times as fast
as  it  is  now.  The  quantity
grows  at  a  rate  direct ly
proportional to its present size
69bd4e3a1a

As  an  example,  ant  colony
optimization  is  a  class  of
optimization  algorithms
modeled on the actions of an
ant  colony.  Artificial  'ants'
(e.g. simulation agents) locate
optimal  solutions  by  moving
through  a  parameter . . .
69bd4e3a1a  The  pheromone-
based  communication  of
biological  ants  is  often  the
predominant  paradigm  used.
Combinations of artificial ants
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and  local  search  algorithms
have  become  a  preferred
m e t h o d  f o r  n u m e r o u s
optimization  tasks  involving
some  sort  of  graph,  e.g.,
vehicle  routing  and  internet
routing.  69bd4e3a1a It  is  an
example of an algorithm, and
is one of the oldest algorithms
in common use. It can be used
to  reduce  fractions  to  their
simplest form, and is a part of
many  other  number-theoretic
a n d  c r y p t o g r a p h i c
calculations.  69bd4e3a1a

Euclidean algorithm element a
h a s  a  u n i q u e  m o d u l a r
multiplicative  inverse,  a−1
such that aa−1 = a−1a ≡ 1
mod m.  This  inverse  can  be
f o u n d  b y  s o l v i n g  t h e
congruence  equation  ax  In
mathematics,  the  Euclidean
a lgor i thm,  or  Euc l id ' s
algorithm,  is  an  efficient
method  for  computing  the
greatest  common  divisor
(GCD)  of  two  integers,  the
largest  number  that  divides
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t h e m  b o t h  w i t h o u t  a
remainder.  It  is  named after
t h e  a n c i e n t  G r e e k
mathematician  Euclid,  who
f irst  descr ibed  i t  in  his
E l e m e n t s  ( c .    3 0 0  B C )
69bd4e3a1a

An  elementary  example  of  a
random  walk  is  the  random
walk  on  the  integer  number
line 69bd4e3a1a

Ant  colony  optimization
algorithms  Artificial  ants  In
c o m p u t e r  s c i e n c e  a n d
operations  research,  the  ant
colony optimization algorithm
(ACO)  is  a  probabil ist ic
t e c h n i q u e  f o r  s o l v i n g
computational  problems  that
can  be  reduced  to  finding
good  paths  through  graphs.
Artificial ants represent multi-
agent methods inspired by the
b e h a v i o r  o f  r e a l  a n t s .
a l g o r i t h m  ( A C O )  i s  a
probabilistic  technique  for
so lv ing  computat iona l
problems that can be reduced
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to finding good paths through
graphs 69bd4e3a1a

In  addition  to  performing
linear classification, SVMs can
efficiently  perform non-linear
classification using the kernel
trick,  representing  the  data
only through a set of pairwise
simi lar i ty  comparisons
between  the  original  data
points using a kernel function,
which  transforms  them  into
coordinates  in  a  higher-
dimensional  feature  space.
Thus,  SVMs  use  the  kernel
trick to implicitly map their...
69bd4e3a1a

R a n d o m  w a l k  O n  I n
mathematics, a random walk,
s o m e t i m e s  k n o w n  a s  a
d r u n k a r d ' s  w a l k ,  i s  a
stochast ic  process  that
describes a path that consists
of  a  succession  of  random
steps  on  some  mathematical
space.  cases,  problems  on  a
random  walk  are  easier  to
solve by translating them to a
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Wiener  process,  solving  the
problem  there,  and  then
translating back 69bd4e3a1a
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