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2. Рандомизированные алгоритмы
– «Провалы» детерминированных подходов
– Понятие рандомизированного алгоритма
– Парадигма рандомизированного подхода
– Пример вычисления по Методу Монте-Карло
площади «подграфика»

– Пример состоятельности рандомизированного
алгоритма в задаче обнаружения сигнала на фоне
почти произвольных помех.



Information analysis
As an influence which leads to a transformation
• information is something potentially perceived as

representation, though not created or presented for that
purpose

• information has been perceived by a conscious mind
and also interpreted by it, the specific context
associated with this interpretation may cause the
transformation of the information into knowledge

• data is signed and saved



Inverse Problems

Information,  Data,  Knowledge

y= Ф x ( = Ф(x) )
y – dim m
x – dim N



How many measurements do we
need?

y= Ф x + v

m>N



Information Analytics in Real Time

• Usually in real time environment
we have
–restrictions of resources and
– insufficient amount of data with

necessary varieties



Deterministic approaches often
failed

• In theory and practice many difficulties arise when
we try to make analytical investigation of
“complex” systems. In many practical applications
traditionally efficient deterministic methods fail to
yield a result when the system is complex. In
particular, this led to the notion of NP-hard
problems.



Randomized Algorithms

• A randomized algorithm is an algorithm where one or
more steps are based on a random rule, that is, among
many deterministic rules, one rule is selected according to
a random scheme. Randomization has turned out to be a
powerful tool for solving a number of problems deemed
unsolvable with deterministic methods.



Метод Монте-Карло-1



Метод Монте-Карло-2



Decreasing the negative influence of
restrictions in real time

• Randomization can be used for enrichment
of the observation's data.

• Randomized scenario approach allows to
solve a problem “efficiently with high
probability” for almost all  conditions,
which is often considered sufficient
enough.



Enrichment of the Observation's Data

• For time
series we can
iteratively
esimate B



Enrichment of the Observation's Data

• What can we
do?



Randomization
1930…
• Fisher (remove bias)
1950…
• Metropolis, Ulam (method Monte-Carlo)
1980-90
• Luing, Guffi, Polyak, Thibakov, Spall (fast algorithms)
• Granichin (arbitrary noise)
• Vadiyasagar (randomized Learning Theory)
2000….
• Campi etc.



Best Features

• Significantly decreasing the number
of operations

• Annihilating the systematic errors (the
bias effect or an arbitrary noise)

• Accuracy usually not depend on the
dimension of data



Arbitrary Noise



Randomized Algorithm



Simulation



Задание для самостоятельной работы
• Сгенерировать случайный симметрично распределенный вокруг 1
сигнал из интервале [0,5;1,5] на промежутке времени 1:100

• Сгенерировать на промежутке времени 1:100 четыре
последовательности помех
– константа 2
– константа -2
– случайно равномерно из интервала [-2,2]
– на промежутках времени 1:25 и 50:75 случайно из интервала [1.9;2.1]
и на промежутках 26:49 и 76:100 случайно из интервала [-2.1;-1.9]

• Сгенерировать восемь последовательностей наблюдений
• Для всех восьми случаев посчитать оценку МНК и сделать вывод
о работоспособности алгоритма

• Для всех восьми случаев посчитать оценку РМНК и сделать вывод
о работоспособности рандомизированного алгоритма


