
Interpretation of results
In order to approximate the expected value of time required for the water to
cross the matrix we must first create a sample and then make inferences on its
mean accordingly. Thus, we run the code displayed above multiple times (as
many as we find convenient) and calculate the arithmetic mean of the valid
values (note that there might be cases in which the water does not reach the
last line of the matrix). After we obtain the sample mean, we can move onto
the standard deviation of the sample as displayed below:

The problem of finding the shortest path in a matrix is often
encountered in mathematics, especially in graph theory. However, when
dealing with probabilities, taking into account all the possible matrices
would render any thorough approach obsolete. Therefore, our approach
consists of making inferences based on a sample distribution.

If we take into consideration only the successful cases, by plotting different
sample means on a chart, according to the Central Limit Theorem, we
would come up with a normal distribution  as the number of tests goes
on to infinity.
Below there is a chart obtained by creating samples of 25 (blue) and 50
(red) respectively over a testbed of 100 000 cases (based on a randomly
generated 50x100 matrix).
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Soil model & water flowing metrics

The soil is modeled as a 50x100 grid with a certain density of blocked
cells. The water is on the top layer and it will fill every adjacent (i.e. if they
have a common side) cell that is empty. We will assume that one such
operation of filling a cell takes one time unit. Let t be the time (the
amount of time units) needed for the water to complete the shortest
path between the first and the last line of the matrix.

Our task is to establish the relation between t and d as a function based
on simulations.

We consider the density to be specific for each individual cell, giving
us a matrix such as the following:

____________________________________________________________________________________________________________________________
Colegiul Național „Emil Racoviță”

Luca Teodor Apahidean
Ștefan Dragoș Boca

 Victor Selegean

TOPIC 2TOPIC 2TOPIC 2

Normal Distributions
 

Every normal distribution is characterized by 2 values
-μ(Mu) which represents the distribution mean is the expected value
-σ² (Sigma squared) represents the variance of the distribution

Sample Distribution

When dealing with only a part of the total possible martices, we deal with a
sample distribution, which is characterized in turn by 
-x̄(x barred) represents the sample mean
-s² (s squared) represents the sample variance
-s represents the standard deviation of the sample

Sketch of our method of simulating the flow of water
through a matrix

Then, depending on the confidence of the interval in which we want the
expected value to be placed, we select the t value (from a t table) and then
formulate the result:

First In-First Out Principle 

In this example we are 95% confidence that the mean of all the values that t can take
(i.e. the expected value) is in between 14.218 and 14.225 (over 1000 observations)


