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Harris Georgiou (MSC, PhDr)[tps://github.com/xgeorgio/info
AR&D: Associate postoc researcher and lecturer with the
University Athens (NKUA) and University of PiragumsH)
AConsultant in Medical Imaging, Machine Learning, Data
Analytics, Signal Processing, Process Optimization, Dynamic
Systems, Complexity & Emergent A.l., Game Theory
AHRTA member since 2009, LEAR / scientific advisor
AHRTA field operator (USAR, scuba diver)
AWilderness first aid, paediatric (child/infant)
AHumanitarian aid & disaster relief in Ghana, Lesvos, Piraeus
ASupport ofunaccomp minors, teacher in community schools
A Streetworktraining, psychological first aid & victim support
A2+4books, 170+ scientific papers/articles (and 5 marathons)
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Top 10 Data Science, Machine Learning Methods
Used, 2017
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2016 Software Poll, top 10 tools
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Operators

Datatypes

Control Structures

= Control Structures Examples

= Loops

= Loops Examples

Data Structures

= Vectors
= Matrices

= Dataframes

11

Functions

= Functions Examples

Apply Functions

= Apply
= Sapply

= Examples of Both

Basic Plotting
How to clean the environment
How to set the directory

How to read CSV file
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Operators

= Comparison Operators

== (equal)

I= (not equal)

>= (greater than or equal)

<= (less than or equal)

= |Logical Operators

= & (and)
= | (or)
= | (not)

R
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Data types

= R has five basic or “atomic classes”
= character
= Numeric (real number)
= integer

= Complex

= The most basic object is a vector
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Control Structures

An if statement operates on length-one logical vectors

" Syntax = Example
if (1==0) {
if (TRUE) { print(1)
statement_1 }oelse  {
} else | print(2)
statement_2 }
}
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Vectorized ifelse

The ifelse operates on vectors
= Syntax

Ifelse(test, true_value, false_value)

= Example
X<-1:10
Ifelse(x<5, x, 0)
1234000000
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Loops

The basic syntax a for loop inRis

= Syntax
For (value in vector) {

statements

}

" Example
v<-LETTERS[1:4]
for (iinv){

print(i)
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Data Structures

= Vectors Examples
1. Creating asequence from5to13:
V<-5:13
print(v)
2. Create vector with elements from 5 to 9 incrementing by 0.4:
print(seq(5, 9, by=0.4))
The logical and numeric values are converted to characters:
s<-c(‘apple’, ‘red’, 5, TRUE)

print(s)
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Data Structures H

Matrices

Matrices are the R objects in which the elements are arranged in a
two-dimensional rectangular layout

Syntax

Matrix(data, nrow, ncol, byrow, dimnanes)

Example

Elements are arranged sequentially by row and the column and row names are
defined :

rownames = ¢("rowl", "row2", "row3", "row4")
colnames = ¢("col1", "col2", "col3")

P <- matrix(c(3:14), nrow = 4, byrow = TRUE, dimnames = list(rownames, colnames))
print(P)
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Data Structures

= Matrices: Indexing and Operations

Access the element at 2nd column and 4th row:
print(P[4,2])
Access only the 2nd row:
print(P[2,])
Access only the 3rd column:
print(P[,3])
Add the matrices:

result <- matrix1l + matrix2

R
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Data Structures

Creation of a data frame:
emp.data <- data.frame( emp_id = c (1:5),

emp_name = ¢("Rick","Dan","Michelle","Ryan","Gary"), salary =
c(623.3,515.2,611.0,729.0,843.25), start_date =
as.Date(c("2012-01-01", "2013-09-23", "2014-11-15", "2014-05-11",
"2015-03-27")), stringsAsFactors = FALSE )

Extraction of Specific columns:

result <- data.frame(emp.dataSemp_name,emp.dataSsalary)
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Functions

An R function is created by using the keyword function. The basic syntax of R
an R function definition is as follows :

function_name <- function(arg_1, arg_2, ...) {
Function body

return(return_value)

}

= Example

Creation of a function to print squares of numbers in sequence and calling this,
supplying 6 as an argument:

new.function <- function(a) {
for(iin 1:a) { b <-i72
print(b) } }

new.function(6)
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Apply Functions

. Syntax of apply function

apply(X, MARGIN, FUN, ARGs)
* Arguments

» X:array, matrix or data.frame

MARGIN: 1 for rows, 2 for columns

FUN: one or more functions

ARGs: possible arguments for functions

= Example

apply(iris[1:8,1:3], 1, mean)
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Basic Graphics

. Scatterplot
Boxplot

Histogram

B owoN e

Quantile-Quantile plot
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Scatterplot

The simple scatterplot is created using the plot() function.

= Syntax

plot(x, y, main, xlab, ylab, xlim, ylim, axes)

*  xisthe data set whose values are the horizontal coordinates.
* yisthe data set whose values are the vertical coordinates.

*  main is the tile of the graph.

Milage

*  xlab is the label in the horizontal axis.

* ylab is the label in the vertical axis.

*  xlimis the limits of the values of x used for plotting.
*  ylim is the limits of the values of y used for plotting.

* axes indicates whether both axes should be drawn on the plot.

30

25

15

Weight vs Milage

3.5 40 45 5.0

Weight




Boxplot Q

Boxplots are created in R by using the boxplot() function.

. Synt ax Mileage Data

boxplot(x, data, names, main)

30

X is a vector or a formula.

data is the data frame.

_

Miles Per Gallon
20
|

= —

names are the group labels which will be printed

m

main is used to give a title to the graph.

10
|
o

Number of Cylinders
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Histogram

R creates histogram using hist() function.

u Syntax Histogram of v

20

hist(v,main,xlab,xlim,ylim,breaks,col,border)
v is a vector containing numeric values used in histogram. |

main indicates title of the chart.

1.0

col is used to set color of the bars.

Frequency

border is used to set border color of each bar.

0.5
1

xlab is used to give description of x-axis.

xlim is used to specify the range of values on the x-axis.

0.0
|

ylim is used to specify the range of values on the y-axis. 0 10 20 30 40 50

Weight
breaks is used to mention the width of each bar. ’
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How to clean the environment

= clean everything from previous runs
closeAllConnections()

rm(list=Is())



