Una introduccién a la programacion en python
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# python

Es un lenguaje de programacién interpretado, que permite tipeado
dindmico y es multiplataforma.

= Soporta orientacidn a objetos.
= Programacién imperativa.
= Programacién funcional.

= Se pueden usar distintos paradigmas de programacion.
= Tiene una sintaxis clara.
= Se puede extender su funcionalidad a través de distintas librerias.

https://www.python.org u!{g_g
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Motivos para aprender Python

= Ficil de aprender.

= Un conjunto gigante de librerias.

= Soporte cientifico excelente!!

= Se puede desarrollar software bastante rapido.
= Posee una licencia de cddigo abierto.

= Una comunidad gigante desarrollando con la cual realmente se puede
contar.
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Un poquito de historia

» Desarrollado desde 1989

» Autor: Guido van Rossum (si lo queres seguir: @gvanrossum)

94 1995 96 07 98 99 2000 01 02 | 03 04 2005 06 07 08 09 2010 #1 | 12 13 14

10141213 14 15 15
Python 1
202122 | 23 24 25 25 27
Python 2
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Python 3
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Sobre el diseno

Zen de Python, por Tim Peters

Bello es mejor que feo.

Explicito es mejor que implicito.

Simple es mejor que complejo.

Complejo es mejor que complicado.
Si la implementacién es dificil de explicar, es una mala idea.

Tomado de: https://www.python.org/dev/peps/pep-0020/
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Uso del intérprete

= Sobre la instalacién de python
(Las distribuciones de Linux generalmente incluyen python)

Para llamar al intérprete:

Para ver la versidon que tienen instalada:
python -V o python --version

Posibilidad de probar porciones de cédigo en el modo interactivo
antes de integrarlo como parte de un programa.

1>>> 1 + 1

22

3 >>> a = range(10)

4 >>> print(a)

s [0, 1, 2, 3, 4, 5, 6, 7, 8, 9]
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Ideas basicas

En un lenguaje estético, el nombre de la variable estd ligado a

e un tipo.
e un objeto.
= En python puede tomar distintos valores en otro momento, incluso de
un tipo diferente al que tenia previamente.

1x =1
"text" # dynamic typing :)

2 X
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Tipos de datos

Una lista de los tipos de datos mds comunes:

Class Description Immutable?
bool Boolean value v

int integer (arbitrary magnitude) '
float floating-point number '

list mutable sequence of objects

tuple immutable sequence of objects '

str character string v

set unordered set of distinct objects

frozenset | immutable form of set class v

dict associative mapping (aka dictionary)

https://docs.python.org/2/library/types.html
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Tipos de datos

Una lista de los tipos de datos mds comunes:

Class Description Immutable?

bool Boolean value v

int integer (arbitrary magnitude) '
| float floating=point number oL .
| list mutable sequence of objects |
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str character string v

set unordered set of distinct objects

frozenset | immutable form of set class v

dict associative mapping (aka dictionary)

https://docs.python.org/2/library/types.html
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Algunas ideas para entender que es mutable e inmutable

>> x = ’foo’
>y =x

>> print(x)
foo

>> y += ’bar’

>> print(x)

foo

>> def func(val):
>> val += ’bar’
>> x = ’foo’

>> print x

foo

>> func(x)

>> print(x)

foo

>> x = [1, 2, 3]
>>y =x

>> print (x)

[1, 2, 3]

>> y += [3, 2, 1]
>> print (x)

[1, 2, 3, 3, 2, 1]

Cecilia Jarne
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>> def func(val):
>> val += [3, 2, 1]
>> x = [1, 2, 3]
>> print(x)
[1, 2, 3]
>> func(x)
>> print (x)
[1, 2, 3, 3, 2, 1]
>> a[2]="c"
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: ’str’ object does not support item

assignment
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Sintaxis de Python

En Co CH++:seusa;al finalde | ;¢ (asp)

cada linea 2 foo();
3 bar();
1 baz();

En python: El nivel de indentacidn es significativo! Aca la ultima linea se
ejecuta fuera del condicional.

1 if (a>b):
2 foo()
3 bar ()
2 baz ()
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Sintaxis de Python

for i in list:
baz(i)

|

Control flow
0
if a>b:
foo ()
elif b!=c:
bar()
else:

baz()

while a>b:
foo()

bar()

break
continue
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Sintaxis de Python

Cémo definir una funcién:
1 def function(x,y,z):
2 x=3%y

3 return x+y-z

Algunas funciones en Python que devuelven valores:

1>> longitud = len(’La casa de la pradera’)
2>> print (longitud)
321
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Sintaxis de Python ejemplo

En C la indentation es opcional:

1 int factorial(int x)

29

3if (x == 0)

4 return 1;

5 else

s return x * factorial(x - 1);

7}

En python es obligatoria:

1 def factorial(x):

2 if x ==

3 return 1

4 else:

5 return x * factorial(x - 1)
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Recursividad en Python

Un ejemplo simple:

2 def jugar(intento=1):

3 respuesta = raw_input("De que color es una naranja? ")
4 if respuesta != "naranja":

5 if intento < 3:

6 print "\nFallaste Intentalo de nuevo"
7 intento += 1

8 jugar(intento) # Llamada recursiva

9 else:

10 print "\nPerdiste"

11 else:

12 print "\nGanaste!"

13 jugar ()
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Operadores en Python

syt
Matematicos:
Name | Function | symbol
+ Addition Adds values on either side of the operator. a+b=30
- Subtraction Subtracts right hand operand from left hand operand. a-b=-10
* Multiplication Multiplies values on either side of the operator a*b =200
/ Division Divides left hand operand by right hand operand b/a=2
% Modulus Divides left hand operand by right hand operand and returns remainder b%a=0
** Exponent Performs exponential (power) calculation on operators a**b =10 to the power 20
Booleanos:
Operation | Result |
X ory if x is false, then y, else x
x and y if x is false, then x, else y
not x if x is false, then True, else False
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Strings

Se puede usar ' o " para la definicién de los string

1 a= "Soy Cecilia"
2 b= ’Soy de Argentina’

Para imprimir en la pantalla:

print (°---Al11 rigth!!!--——=?)
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Strings: ejemplos

Un ejemplo:
’Yo comi %d %s hoy’ %(12,’manzanas’)

Otro ejemplo: | ate today.format(12,'apples’)
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structures

= List
1a=[1,’apple’,1.2]
= Tuple
1a=(1,’apple’,1.2)
= Dict
1 a={’name’:’Giovanni’, ’age’:42}

= Set
1 a={1, ’apple’,1.2}
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= Son estructuras de python super (tiles

= Se pueden acceder usando un indice y se puede hacer slicing

1al0] al[1] a[2:5] a[2:10:2]

Para obtener el ultimo elemento de la lista:

1 al-1]

= Se pueden definir por comprensién

1 [x*#*2 for x in range(1,11)]
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Métodos utiles asociados a las listas

list.append(obj)

Appends object obj to list

list.count(obj)

Returns count of how many times obj occurs in list

list.extend(seq)

Appends the contents of seq to list

list.index(obj)

Returns the lowest index in list that obj appears
list.insert(index, obj)

Inserts object obj into list at offset index WOrksiop enlicaicas
0 rramcincnlies
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Métodos utiles asociados a las listas

list.pop(obj=list[-1])

Removes and returns last object or obj from list

list.remove(obj)

Removes object obj from list
list.reverse()

Reverses objects of list in place
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Mis Motivos (y los de muchos) para usar Python

Estas librerias:

= NumPy:
http://www.numpy.org/

= SciPy:
http://www.scipy.org/

= MatPlotLib:
http://matplotlib.org/

Son todas open source!
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Mis Motivos (y los de muchos) para usar Python

= NumPy provee funcionalidad para crear, borrar, manejar y operar en
grandes arrays de datos crudos (como los de Fortran and C/C++
arrays).

= SciPy extiende NumPy con una coleccién de algoritmos dtiles como
minimimizacién, transformada de Fourier, regresién y otras
herramientas.

» Ambos paquetes son add-on packages (no son parte de python en si.
Continen cédigo en Python y compilado con (fftpack, BLAS).

= MatPlotLib es una libreria para hacer graficos.
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NumPy es un paquete fundamental para python de programacién
cientifica. Entre otras cosas contiene:

Potentes arrays N-dimensionales.

Funciones sofisticadas.

Herramientas para integracién con cédigo C/C++ y Fortran.

Herramientas dtiles de alegra lineal, transformada de fourier, y
generadores de nimeros aleatorios.
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Es un paquete que extiende la funcionalidad de Numpy con una
coleccién substancial de algoritmos por ejemplo de minimizacién, célculo y
procesamiento de sefales.
= Es user-friendly
= Tiene rutinas eficientes de integration and optimization. Permiten
trabajar con:

Clustering.

Fourier transforms.

numerical integration, interpolations.

data I/O, LAPACK.

sparse matrices, linear solvers, optimization.
signal processing.

statistical functions.
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Matplotlib

& matplotlib

Es una libreria de python para graficos 2D (y 3D también un poquito) que
produce imagenes de alta calidad en una gran diversidad de formatos y
entornos o plataformas interactivas.

Python scripts.
The Python y tambien IPython shell.

The jupyter notebook.

Web application servers.

Graphical user interface toolkits.
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Como usarla

Es necesario importar las librerias:

-

import numpy
import scipy
import matplotlib.pyplot

N

w

Se puede hacer de distintas maneras:

-

import numpy
import numpy as np
from numpy import *

w N

Yo uso:

-

import numpy as np
import scipy as sp
import matplotlib.pyplot as pp (o tambien) plt

N

w
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Cosas sobre Numpy

Funcionalidad de NumPy :

Funciones polindmicas.

Cémputo estadistico.

Generadores de nimeros aleatoreos.

Transformada de Fourier discreta.

Cambio de tamano, forma, testeo y célculo con arrays.
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Algo fundamental de Numpy: np.array

Hay 5 mecanismos generales para crear arrays:

Conversién desde otras estructuras de Python (e.g., lists, tuples).

Directamente como Numpy array (e.g., arange, ones, zeros, etc.).

Leer los arrays del disco.

Crearlos a partir de strings o datos en buffers.

Usar las librerias especiales (e.g., random).
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Numpy: ejemplos

(>>> significa input)

1 import numpy as np

2>>> x = np.array([2, 3, 1, 0])
>>> print(x)
[2 31 0]

3

4

5

6 >>> np.arange (10)

7 array([0, 1, 2, 3, 4, 5, 6, 7, 8, 9])
8
9

>>> np.arange(2, 10, dtype=np.float)
10 array([ 2., 3., 4., 5., 6., 7., 8., 9.1)

12 >>> np.arange(2, 3, 0.1)
s array([ 2. , 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7, 2.8, 2.9])

15 >>> np.linspace(l., 4., 6)
warray([ 1. , 1.6, 2.2, 2.8, 3.4, 4. 1)

Workshop en técnicas
e programacié ceniica

Cecilia Jarne Fundamentos de Python cecilia.jarne@ungq.edu.ar 31/67


mailto:cecilia.jarne@unq.edu.ar

Cambiando la forma del array

1>>> a = np.zeros((5, 2))
2 >>> print(a)

s [[ 0. 0.]
+ [ 0. 0.]
s [ 0. 0.]
s [ 0. 0.]
7 [ 0. 0.]1]
reshape:

1>>> b = a.reshape((2, 5))
2 >>> print(b)

s [[L0. 0. 0. 0. 0.]
<« [0. 0. 0. 0. 0.1]
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Trasponer y llenar:

Algunas rutinas de ejemplo:

1>>> x = np.array([1.,2.,3.,4.1)
2 >>> x

sarray([ 1., 2., 3., 4.1)
2>>> x.T

sarray([ 1., 2., 3., 4.1)

1>>> a = np.array([1, 2])
2>>> a.£ill1(0)

3>>> a

2 array ([0, 0]1)

5>>> a = np.empty(2)

6 >>> a.fill(1)

7>>> a

sarray([ 1., 1.])
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Operaciones elementales con Numpy:

np.array([[1,2],[3,4]], dtype=np.float64)
np.array([[5,6],[7,8]], dtype=np.float64)

1X

2y

3

4+ # Elementwise sum; both produce the array
5

6 >>>print(x + y)

7 >>>print (np.add(x, y))

s [[ 6.0 8.0]

o [10.0 12.0]]

10

11 # Elementwise difference; both produce the array
12

13 >>>print(x - y)

12 >>>print (np.subtract(x, y))

15 [[-4.0 -4.0]

16 [-4.0 -4.0]]
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Operaciones elementales con Numpy:

1 # Elementwise product; both produce the array
2 >>>print(x * y)

3 >>>print (np.multiply(x, y))

« [[ 5.0 12.0]

s [21.0 32.0]]

6

7 # Elementwise division; both produce the array
s >>>print(x / y)

9 >>>print (np.divide(x, y))

w0 [[ 0.2 0.33333333]

11 [ 0.42857143 0.5 1]

12

13 # Elementwise square root; produces the array
12 >>>print (np.sqrt(x))

s [[ 1. 1.41421356]

16 [ 1.73205081 2. 1]
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Mdas operaciones con arrays

1x = np.array([[1,2],[3,4]1)

2y = np.array([[5,6]1,[7,8]11)

3

av = np.array([9,10])

sw = np.array([11, 12])

6

7 # Inner product of vectors; both produce 219

s print (v.dot (w))

o print (np.dot (v, w))
10
11 # Matrix / vector product; both produce the rank 1 array [29 67]
12 print (x.dot (v))
13 print (ap.dot(x, v))
14
15 # Matrix / matrix product; both produce the rank 2 array
16
17 print (x.dot (y))
18 print(np.dot(x, y))
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Sobre creacién de vectores

1a = np.zeros((2,2))

2 print(a)

3

4b = np.ones((1,2))

5 print (b)

6C =

np.full((2,2), 7)

7 print(c)

8

od = np.eye(2)
10 print (d)

11
2e =

13 print (e)

14

Cecilia Jarne
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Create
Prints

Create
Prints
Create
Prints

Create
Prints

np.random.random((2,2)) #

#
#

Fundamentos de Python

an array of all zeros
"L 0. o0.]

[o. 0.11"
an array of all ones
“fC1. 1.1"
a constant array
"fL7. 7.1

L7. 7.11"
a 2x2 identity matrix
"[[ 1. 0.]

[o. 1.1]"

Create an array filled with random values
Might print "[[ 0.91940167 0.08143941]
[ 0.68744134 0.87236687]1]1"
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Python For Data Science Cheat Sheet

NumPy Basics

Learn Python for Data Science In at wiw.DataCamp.com

Indexin

Also see Lists

Array dimensions

Length of arra
lumber o array dimensions

Number of array elements

Subsetting
b>> atal

Datatypeotamy cloments >, o
Name of data type )
Convertanartay o diferent ype siicing

Python. It provides a high
object, and tools for working with these arrays.

Use the following import convention:
> import numpy as np

NumPy

NumPy Arrays
1D array 2D array 3Darray
a5ty avis 2,
w51
axis 0

Creating Arrays

B> = = mp.azray((1,2,31)

555 b = mpoarray(l(1.6,2,3), (4,5,6)1, dtype = float)

b>> ¢ = mpLarray([((1.5,2,3), (4,561, ((3,2,10, (45,6111,
dtype - float)

Initial Placeholders

np.zeros ((3,4))
nes ((2,3,4),dtype=np. int16)
4 = np.arange(10,25,5)

Create an armay of zeros.
Create an array of ones.

>> np.linspace (0,2,9)
o= npLEulL((2,2),7)
)

b>> £ = npleve (2 Create a 2X2 identity matrix

2,2

splempty ((3,2)) Create an empty array.

Saving & Loading On Disk

rray’, a) ‘
L e

<

b>> np.1oad(*ny_array.ooy’)

Saving & Loading Text Files

Signed 64-bit integer types

b>> np.into(np.naar: et 2o, S

Array Mathematics
Arithmetic Operations
3

p>> cll, .1
srrap(if e, 2 1

Select the element at the 2nd index

Select the element at ow o column 2
(equnalent to 01 21

Select items atindex 0and 1

Select items at rows 0 and 1in column 1

bo> bli1) Select alitems at row o
arzay(((15, 2., 510 (equivalent 0 b 0:, +1)

Sameas (1,111

Fos g - Subracton
weyitios, 0., 0.1, Reversedarray =
Ll . !
L Boolean Indexing
b>> np. subtract (2, Subracton
p>> bv’ a g Addition p>> ala<2] Select elements from = less than 2
Tt e e, i)
ol el Fancy Indexing
b>> np.add (b,a) Addition 55> bl 0, 1, 01,10, 1, 2, 011 | Select elements 1,0, 0,1),(1,2 and 1,0
S Diison a4 2, 5, LS
iyl . sesssem, 1 S b5 bl 0, 1, 0] Select asubset of the matrixs rows
B b i [ and columns
b>> a v : Multplication [
Myl LS 4 sl
Tl i
b>> np.mutciply (2,5 Muldplcation
o ) n
Sart () S Transposing Array
") it snes f anrray b>> 1 = op. transpose (o) Permute array dimensions
cos () Eementvise cosine S Permute array dimensions
100 (2 ementcwise nawralogarim || Cp
: e ging Array Shape
et Dot product 5> b 2avarcs Fattenthe array
) b>> g.zesnape(s, -2 Resh:
o Adding/Removing Elements
Comparison 5> h.resize((2,6)) Return anew array with shape (2,6)
| bs> L 5 it
. aeyperboot) - i
i Eement-uise comparison Combining Arrays
! b (o), axis=0) | C
areay (0 1) 20, 25, 201
i >> np.vstack((a,b) ‘Stack arrays vertically (row-wise)
Aggregate Functions (R Tiia Tt e I 'y g
B> a.sumt) ‘Array-wise sum SR T
p>> a.min() Array-wise minimum value ‘Stack arrays vertically (row-wise)
p>> b.max(axis=0) Maximum value of an array row: ‘Stack arrays horizontally (column-wise)
B>> b cuns Cumulat
£33 dlnean0) Nean
B> b.meaianq) Median Create stacked column-wise arays
B> a.corzcoet () Correlation coefficent
p>> np.std(b) ‘Standard deviation

5>> np.heplit(a, 3)
arzay (1) aeay (12])  aczay (

Low()

>0 reate a view of the array with the same data
55> np.copy (a)

Create a copy of the array

Create stacked column-wise arrays

Split the array horizontally at the 3rd
n1 | index
Splitthe array vertically at the 2nd index

. Bor b = acopy() Create a deep copy of the array emRliee
b>> np.object Python object type So Arrays L L
B> np rit Fixed-length string type Sor

Fixed-length unicode type
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Scipy Basics:

Python For Data Science Cheat Sheet
SciPy - Linear Algebra

Linear Algebra Also see NumPy.

You'll use the Linalgand sparse modules. Note that scipy.linalgcontains and expands on numpy. linalg.

m scipy irport linalg,

Learn More Python for Data Science. a

The SciPy library is one of the core packages for
& scipy

scientific computing that provides mathematical
algorithms and convenience functions built on the

Creating Matrices

np.matrix (np. random. candon (2,2)))
nplasmatrix(b)

> 2 -
bos &

ndon ((10,5)))
1)

Inat (np. zandon,
mat (13,4, (5,6

Matrix Functions

Additio

b>> np.2dd (A,D) Addition
Subtracti

b>> np.subtract (,0) Subtraction
Division

55> ap.divide (8,0) Division

Multiplication
b>> 2 5 Muliplicaion operator

NumPy extension of Python. inverse. ner )
Y o Inverze nuteiply (0,0 Wekeohetion
7 p-aot (01 Dot product
Interacting With NumP: Also see NumPy. B Vector 4ot product
ranpese matrx
Eonhignd ansposition :
5,53,65)1) Tersordotprodict
« (650600, 15,2000, @010 Tace Kionecker roduct
Index Tricks Exponential Functions
Create  dense meshgrid u > Linalg.exonz (m)
Stve:u an of cohe ) £ Li p>> Lin o ‘decomposition)
tack arrys vertcaly (row-wise) ; :
Cree stacked column-wisearays Logarithm Function
Cran @) | Maierank s naig 1
Shape Manipulation Determinant Trigonometric Functions
>3 Tinaly.det ) Determinant Tinel sirm(0) Matrixsine
£ Misttont Fisten e aray Solving linear problems B33 Tinais ammin jircte
. cim,0n) Stackarrays horzontally (column-wise) Salverordense matrces el tom )
Bos npovatack ({arm) [Stack arrays vertically (row-uise) Solver for dense matrices Hyperbolic Trigonometric Functions
b>> np.hsol Split - P77 linalg.s o
B3 reiventicia,s Shitthe aray vertealyat e and ndex | cauation > Linelg cosha (2) Hyperbolic matixcosine
p>> linal A Hyperbolic matrix tangent

Polynomials
=

F>> from numpy import polyld
b>> o = polyid((3.4,51) Create a polynomial object
Vectorizing Functions

p>> def myfunc (a)

Generalized inverse
b>> Linalg.pinv(C) Compute the pseudo-inverse of a matrix
(least-squares solver)

b>> linalg.pinv2 () Compute the pseudo-inverse of a matrix
(5vD)

Creating Sparse Matrices

Create 3 22 dentiy matrix

Matrixsign function

Matrix square oot

rbitrary Functions
Lo Linalg. fuum(h, Lanbda x: xvx) | Evaluate matrx function

ourn a2 p>> clc > 0.51 = 0
ze (nyfunc) Vectorize functions N e Tintey | Comorened soare Corgmmmautx b>> la, v = Linalg.eig(A) Solve ordinary or generalized
Type Handling H Qiconuy Ofkepsmatrs bos 11, 12 = 1a Unpack eigenvalucs
Lose (e, to1-1000, | Return a real array if complex parts close to 0 Sparse Matrix Routines i A pack ela
pi) je type Inverse . b>> Singular Value Decomposition (SVD)

Other Useful Functions >>> sparse.linalg.inv(I) Inverse b>> m, ) N
F>> np.angle (b, degmTrum) gle of b>> spars . Norm LU Decomposition
p>> g [3:] += np.pi ot b>> spars spa
b>> np.unwcap(g) Sparse Matrix Decompositions

Unwiap
©(0,10,9) |Create an array of evenly spaced values oy

Sparse Matrix Functions

5]

c<al, [er21)

conditions.
Factorial

) |Combine N things takenat k time

it central derivative

Factorial(a)

weighes 2) | Weights for Np-poin

Eig
SV

Ta, v = sparse.linal
p>> sphrse.linalg.svds (K, 2)

P> help (scipy. Linalg. diagsv
5> np.ino (npomatzix)
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Matplotlib basics and How do we prepare data in general?

Python For Data Science Cheat Sheet

Matplotlib
Learn Python Interactively at www.DataCamp.com

Matplotibisa Python 20 ploting brary which pmduces

p 12 variety of
and i vnteractlve enwmnmems across
platforms.

X matplotllb

oy a5 o
> . Linspacs (0, 10, 100)
55> y = mplcos (x)
SR i

2+ np. randon. random( (10, 1

p.mgrid(-3:3:1003, ~3:3:1005)

¢ got_sanple data
normal.npy'))

Plot Anatomy & Workflow

‘The basic steps to creating plots with matplotlib are:
Preparedata 2 Createplot 3 Plot 4 Customizeplot 5 Saveplot & Show plot
£ pert potplotiib.pyplot os it
o 2
S €T
R bt (111) €TED
b>> $ie, 7, coler= iigneblue, Mnewlathes) €T
SR E e
5150381,

Lset_xlin(l, 6.5)
pu saTetly(*Zo0.pr)
Bit

e Customize Plot
[Mathtet

0

er Bt n k2 e B>> plt.title(r'Ssigra =158, fontsiz
0 3 ra_

s ot x, 'y, "alpha =
55 pmux, i emrkn) N Limits, Legends & Layouts
55 R e ns, -

Limit & Autescaling
map="seisnic’) b,
Stthespect oo e poc o

i St imits for x-:
B e o gt e ) 5> axlset lin(0,10.5) S orsans”

23 Sstnecel " Legends

S5 Setatite and cand y-axi labels

o ="nb Joad (et sample.Sara e3.

(2) Createpiot ________________J

55> import matplotlib.pyplot as pit

55> fig
555 tigz
(Axes
Al ploting is done with respect to an Azxes. In most cases, a
ubplotwil it youtneads Asibpltis an s on 2 gridsystare.

axes ()
5% o =g 2dd_subplot (221) 4 rou-col-nun
53> ax3 = fig.add_subplot (212)

lig3, axes - pit.subplots(nzous=2,ncols=2)
figh, axes2 = pit.subplots(ncols-3)

fig, ax = pit subplots()
nes

p>> ax.zet (titiexran Bxangie hwes’,
ylabel

No overlapping plot elements

Soxl mu {5206, 12,001y
bos ax.tick parans (aris
irection
Tengthe10)

Make y-ticks longer and goin and out

fSsq sttt

P> ax ety

Subplot Spacing

5,
hapace=0.3,
TeFeoo.125

T e
b>> ax.amnotate singt, b0
Boteom=0.1)
b5 dig.tight_Layout ()
i Spines
553 sl aptnea
Bl st

Fitsubplot(s) in o the figure area

op) .set_visible Make thetop ai ine for a lotnvisible
ST bm s T 40 (1 outwarar, 10)) Mave te o s n oot

Save figures
> Pt savetig (" fo.png")

= mm,u
B33 Sxesti1 &) ot 20 feld of arrows

53> ax.scatter (x,y)

Draw unconnected paints, scaled o colored
Plot verticalrectangles (constant widh)

gures
5>> plt.savetig(*foo.ong", transparent=i:ic)

5y,
B35 SRl Hretnelot v, 0,01 | Piota 3D feldof mows

by mesid, ol par(tiz i oo
Tonline (6145) Drawa horizontal e across axes
53> axes[0)1] axvl )\EYO @)

B3> axiill (x, 3, colos

) o
S T ST o) | itbetweenyavesando

Data Distributions

[3) PlottingRoutines ] @_
foos — ——— ————————————— ]

>>> plt.chow()

55> axi.nist(y) Plota hstogram
55> ax3boxplot (y)
o violinplot(z) | Makeavioinplol

2D Data or Images
Clearar

= pit.subplots()

Cecilia Jarne

Colormapped or RG arays

5> axes2[0) peotor (aata2) Peudocolor lotof 20 aray e thearie e
S S BeSSantnnen) | Poebdocoor ot or 2Dy it
030 STt Bontour (1, 0) ot conours

£33 Gierafa) Contourt (dstely | it Aledcomous

53 ez etabet oo Labela contour plot DataCamp
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Como crear un dataset y salvarlo en un

from math import *

import numpy as np

import matplotlib.pyplot as pp

#File creation

f_out_max = open(’tabla.txt’, ’w’)

#data generation

x = np.arange (441)

Sinl = 1*np.sin(2*pi*(25/441.0)*x)

Sin2 = 0.25%np.sin(2*pix*((256./2)/441.0)*x)
10 Sin = Sin1+Sin2

11 Vec = mp.c_[x, Sin]

12 #printing

13 print (’Vec: ’, Vec.shape)

14 #save in .txt file

15 np.savetxt(f_out_max, Vec, fmt=’%f’, delimiter=’\t’, header="x #f(x)")
16 f_out_max.close()

17 #plot figure

18 pp.figure()

19 pp.plot(x*1./44100., Sin, color=’r’, label=’Sin vs x’)
20 pp.xlabel(’Time (s)’)

21 pp.savefig("fig_01.jpg",dpi=200)
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Como crear un dataset y salvarlo en un

from math import *

import numpy as np

import matplotlib.pyplot as pp

#File creation

f_out_max = open(’tabla.txt’, ’w’)

#data generation

x = np.arange (441)

Sinl = 1np.sin(2%pi*(25/441.0)%x)

Sin2 = 0.25%np.sin(2*pi*((25./2)/441.0)*x)
10 Sin = Sin1+Sin2

11 Vec = mp.c_[x, Sin]

12 #printing

13 print (’Vec: ’, Vec.shape)

14 #save in .txt file

15 np.savetxt(f_out_max, Vec, fmt=’%f’, delimiter=’\t’, header="x #f(x)")
16 f_out_max.close()

17 #plot figure

18 pp.figure()

19 pp.plot(x*1./44100., Sin, color=’r’, label=’Sin vs x’)
20 pp.xlabel(’Time (s)’)

21 pp.savefig("fig_01.jpg",dpi=200)
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Como crear un dataset y salvarlo en un

from math import *

import numpy as np

import matplotlib.pyplot as pp

#File creation

f_out_max = open(’tabla.txt’, ’w’)

#data generation

x = np.arange (441)

Sinl = 1*np.sin(2*pi*(25/441.0)*x)

Sin2 = 0.25%np.sin(2*pix*((256./2)/441.0)*x)
10 Sin = Sin1+Sin2

11 Vec = mp.c_[x, Sin]

12 #printing

13 print (’Vec: ’, Vec.shape)

14 #save in .txt file

15 np.savetxt(f_out_max, Vec, fmt=’%f’, delimiter=’\t’, header="x #f(x)")
16 f_out_max.close()

17 #plot figure

18 pp.figure()

19 pp.plot(x*1./44100., Sin, color=’r’, label=’Sin vs x’)
20 pp.xlabel(’Time (s)’)

21 pp.savefig("fig_01.jpg",dpi=200)
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Como crear un dataset y salvarlo en un

from math import *

import numpy as np

import matplotlib.pyplot as pp

#File creation

f_out_max = open(’tabla.txt’, ’w’)

#data generation

x = np.arange (441)

Sinl = 1*np.sin(2*pi*(25/441.0)*x)

Sin2 = 0.25%np.sin(2*pix*((256./2)/441.0)*x)
10 Sin = Sin1+Sin2

11 Vec = mp.c_[x, Sin]

12 #printing

13 print (’Vec: ’, Vec.shape)

14 #save in .txt file

15 np.savetxt(f_out_max, Vec, fmt=’%f’, delimiter=’\t’, header="x #f(x)")
16 f_out_max.close()

17 #plot figure

18 pp.figure()

19 pp.plot(x*1./44100., Sin, color=’r’, label=’Sin vs x’)
20 pp.xlabel(’Time (s)’)

21 pp.savefig("fig_01.jpg",dpi=200)

0N O WN R

©

Workshop en técnicas
e programacié ceniica

Cecilia Jarne Fundamentos de Python cecilia.jarne@ungq.edu.ar 41



mailto:cecilia.jarne@unq.edu.ar

Obtenemos:

Una tabla en txt y una figura:

# X #£(x)
15 0.000000 | 0.000000
1.000000 | 0.392994
10 2.000000 | 0.740813
3.000000 | 1.003819
o 4.000000 | 1.152764
5000000 | 1.172342
. 6.000000 | 1.062998

7.000000 0.840786
8.000000 0.535279
9.000000 0.185801
10.000000 -0.163538
11.000000 -0.469389
12.000000 -0.694586
“Y0a0 0,002 0.004 0.006 0.008 0010 13.000000 -0.812779
Time (s) 14.000000 -0.811673
15.000000 -0.694499
16.000000 -0.479506
17.000000 -0.197559
18.000000 0.111860 ...
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Como abrir .txt or cvs

Un modo super facil es usar Numpy:

import numpy as np
file_name_you_want = np.loadtxt(fname,delimiter=" ")

1

2

3

4

5 print "First column element: ",file_name_you_want [0]
6 #to get the full column:
7
8
9
0

Transpose_your_file = file_name_you_want.T

print "First column: ", Transpose_your_file[0]
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Como hacer un ajuste y graficarlo:

1 import numpy as np

2 import matplotlib.pyplot as pp

3 from scipy.optimize import curve_fit

4

5 def fitFunc(t, a, b, c):

6 return a*np.exp(-bxt) + c

7

8t = np.linspace(0,4,50)

9 temp = fitFunc(t, 2.5, 1.3, 0.5)
10 noisy = temp + 0.25%np.random.normal(size=len(temp))
11 fitParams, fitCovariances = curve_fit(fitFunc, t, noisy)

13 pp.figure(figsize=(12, 6))

14 pp.ylabel(’Temperature (C)’, fontsize = 16)

15 pp.xlabel(’time (s)’, fontsize = 16)

16 pp.x1im(0,4.1)

17 pp.errorbar(t, noisy, fmt = ’ro’, yerr = 0.2)

18 sigma = [fitCovariances[0,0], fitCovariances[1,1], fitCovariances[2,2] ]

19 pp.plot(t, fitFunc(t, fitParams[0], fitParams[1], fitParams[2]))

20 pp.plot(t, fitFunc(t, fitParams[0] + sigma[0], fitParams[1] - sigma[1], fitParams[2] + sigma[2]))
21 pp.plot(t, fitFunc(t, fitParams[0] - sigma[0], fitParams[1] + sigma[1], fitParams[2] - sigma[2]))
22 pp.savefig(’dataFitted.pdf’, bbox_inches=0, dpi=600)

23 pp.show()
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Como hacer un ajuste y graficarlo:

1 import numpy as np

2 import matplotlib.pyplot as pp

3 from scipy.optimize import curve_fit

4

5 def fitFunc(t, a, b, c):

6 return a*np.exp(-bxt) + c

7

8t = np.linspace(0,4,50)

9 temp = fitFunc(t, 2.5, 1.3, 0.5)
10 noisy = temp + 0.25%np.random.normal(size=len(temp))
11 fitParams, fitCovariances = curve_fit(fitFunc, t, noisy)

13 pp.figure(figsize=(12, 6))

14 pp.ylabel(’Temperature (C)’, fontsize = 16)

15 pp.xlabel(’time (s)’, fontsize = 16)

16 pp.x1im(0,4.1)

17 pp.errorbar(t, noisy, fmt = ’ro’, yerr = 0.2)

18 sigma = [fitCovariances[0,0], fitCovariances[1,1], fitCovariances[2,2] ]

19 pp.plot(t, fitFunc(t, fitParams[0], fitParams[1], fitParams[2]))

20 pp.plot(t, fitFunc(t, fitParams[0] + sigma[0], fitParams[1] - sigma[1], fitParams[2] + sigma[2]))
21 pp.plot(t, fitFunc(t, fitParams[0] - sigma[0], fitParams[1] + sigma[1], fitParams[2] - sigma[2]))
22 pp.savefig(’dataFitted.pdf’, bbox_inches=0, dpi=600)

23 pp.show()
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Como hacer un ajuste y graficarlo:

import numpy as np
import matplotlib.pyplot as pp
from scipy.optimize import curve_fit

def fitFunc(t, a, b, c):
return a*np.exp(-bxt) + c

t = np.linspace(0,4,50)
temp = fitFunc(t, 2.5, 1.3, 0.5)
noisy = temp + 0.25%np.random.normal (size=len(temp))

fitParams, fitCovariances = curve_fit(fitFunc, t, noisy)

pp.figure(figsize=(12, 6))

pp.ylabel(’Temperature (C)’, fontsize = 16)

pp-xlabel(’time (s)’, fontsize = 16)

pp.x1im(0,4.1)

pp.errorbar(t, noisy, fmt = ’ro’, yerr = 0.2)

sigma = [fitCovariances[0,0], fitCovariances[1,1], fitCovariances[2,2] ]

pp.plot(t, fitFunc(t, fitParams[0], fitParams[1], fitParams[2]))

pp.plot(t, fitFunc(t, fitParams[0] + sigma[0], fitParams[1] - sigma[1], fitParams[2] + sigma[2]))
pp.plot(t, fitFunc(t, fitParams[0] - sigma[0], fitParams[1] + sigma[1], fitParams[2] - sigma[2]))
pp.savefig(’dataFitted.pdf’, bbox_inches=0, dpi=600)

pp.show ()
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Como hacer un ajuste y graficarlo:

1 import numpy as np

2 import matplotlib.pyplot as pp

3 from scipy.optimize import curve_fit

4

5 def fitFunc(t, a, b, c):

6 return a*np.exp(-bxt) + c

7

8t = np.linspace(0,4,50)

9 temp = fitFunc(t, 2.5, 1.3, 0.5)
10 noisy = temp + 0.25%np.random.normal(size=len(temp))
11 fitParams, fitCovariances = curve_fit(fitFunc, t, noisy)

13 pp.figure(figsize=(12, 6))

14 pp.ylabel(’Temperature (C)’, fontsize = 16)

15 pp.xlabel(’time (s)’, fontsize = 16)

16 pp.x1im(0,4.1)

17 pp.errorbar(t, noisy, fmt = ’ro’, yerr = 0.2)

18 sigma = [fitCovariances[0,0], fitCovariances[1,1], fitCovariances[2,2] ]

19 pp.plot(t, fitFunc(t, fitParams[0], fitParams[1], fitParams[2]))

20 pp.plot(t, fitFunc(t, fitParams[0] + sigma[0], fitParams[1] - sigma[1], fitParams[2] + sigma[2]))
21 pp.plot(t, fitFunc(t, fitParams[0] - sigma[0], fitParams[1] + sigma[1], fitParams[2] - sigma[2]))
pp.savefig(’dataFitted.pdf’, bbox_inches=0, dpi=600)

23 pp.show()
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Como hacer el ajuste

We obtain the fit parameters:

[ 2.595658 1.74438726 0.69809511]

The covariance matrix:

[[ 0.02506636 0.01490486 -0.00068609]
[ 0.01490486 0.04178044 0.00641246]
[-0.00068609 0.00641246 0.00257799]]

Temperature (C)

0.0 0.5 1.0 15

20 Workslon e icnicas
time (s) do Brogramacion clentica

Cecilia Jarne Fundamentos de Python cecilia.jarne@unq.edu.ar 45 /67


mailto:cecilia.jarne@unq.edu.ar

Otros tipos de graficos

1 import networkx as nx
2 import pygraphviz
3 from graphviz import *

QLRI
I
t

1 import matplotlib.pyplot as pp
> pp-hist ([vector,bins=bins)
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Aplicando Transformada de fourier y un sonograma

1 import matplotlib.pyplot as pp
> pp.specgram(signal, NFFT=nfft, Fs= sample_rate, noverlap=par, cmap=’jet’
)

Amplitude [Arbitrary units]
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Ejemplo de integracién numérica

1 from scipy.integrate import odeint

2dy/dt = func(y, t0, ...)
odeint (func, X0, t)

3sol =
04
oo mn
O30 ) witn
02 epsilon'0.3
N gamma:24000
2 01ffess &5
] beta:0.6
-
E-01
-02
-03
-04
6000 0.002 0,004 0,006 0,008 0,010 0012 0014
6000 t
See yO=aut
4000
@ 2000
3
£ 0
< 2000
-4000
-6000
0.000 0.002 0,004 0,006 0,008 0,010 0012 0014
6000 L
— V00
4000
2000
2 0
ES
-2000
-4000
-6000
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Se pueden hacer graficos 3d y también videos

El ejemplo anterior estudiando una Curva paramétrica:
variable extra:

dtb (arb. units) !

Mg
0"%?’,}'; . —
Migf s 1o 55 30 i‘(ar&'unlvfs}

0 03
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What else do we need todo with data?

Cﬂnsrai‘uhfmns,
ik oni_-, took Yov

] T
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What can we do with data?

We are interested in:

Data Visualization.

Data Analysis (Identify features from the data).

Data Classification.

= Implementation of different algorithms as intelligent as we can get.
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Which are the available algorithms?

Linear

Tree-based

%)
2
-
S
]
17}
=
f
=
2
=z

Jarne

TYPE

NAME

Linear
regression

Logistic
regression

Decision
tree

Random
Forest

Gradient
Boosting

Neural
networks

questions, groups, etc.)

DESCRIPTION ADVANTAGES DISADVANTAGES
‘Sometimes too simple to cap-
Easy to understand - x ‘ture complex relationships
‘The “best fit” line through all data you clearly see what the between variables.
points. Predictions are numerical. Y
biggest drivers of the L
model are. e
‘Sometimes too simple to cap-
‘The adaptation of linear regression to ture complex relationships.
problems of classification (€.g., yes/no Also easy to understand. between variables.
X Tendency for the model to.
“overfit”.
X Notoften used onits own for

‘Agraph that uses a branching method
to match all possible outcomes ofa
ision.

Takes the average of many decision
trees, each of which is made with
E

Easy to understand and
implement.

Asort of “wisdom of the

prediction because it also often
to0 simple and not powerful
‘enough for complex data.

2 sample of the data. Each treeis T T
weaker than a full decision tree, but by . " I
ert 2 in very high quality
‘combining them we get better overall 4 (RIS ——
performance. models. Fast to train. X e itms.
X Asmallchange in the feature
Uses even weaker decision trees, that setor training set can create
are increasingly focused on “hard” High-perfor
examples. X Not easy to understand
predictions.
Mimics the behavior of the brain. © X Very, very slow o train,
an handle extremel;
Neural networks are interconnected e because they have so many
neurons that pass messages to each i P h ey layers. Requirea lot of power.
other. Deep leaning uses several algorithm comes close In -
g .

yers of
after the other.

Fundamentos de Python
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machine learning?

—~ — — — — ARTIFICIAL INTELLIGENCE
A technique which enables machines
to mimic human behaviour

MACHINE LEARNING
Subset of Al technique which use
isti to enable

to improve with experience

Deep Learning

DEEP LEARNING
______ Subset of ML which make the
computation of multi-layer neural
network feasible
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What we have?

Approaches of Al

the intelligence of machines methodology

methodology

Machine Neural
hasApproach Learning Network

Genetic
Algorithm

methodology

hasApproach Knowledge basedon
Base
Approach
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We can use Scikit learn

classification " scikit-learn
algorithm cheat-sheet

dimensionality
reduction
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Scikit-learn Basics:

Pytho“ For DataScience Cheat Sheet @EEIALANEEE] Evaluate Your Model’s Performance
Scikit-Learn

Lear Python for dta science at yww DataCampcom Linear Regression Accuracy Score
b>> from sklearn.linear_model import >> knn.acore (¥_test, y_test) ecimatorscoe mthod
@ b>> It = LinearRegression (normalize=": ) o> cron skiearn.metrics tnport accuracy_score
33 aceuracy. score (y_rest, v_pred)

- Support Vector Machines (SVM) ‘

Scikit-learn b>> from sklearn.svm import SVC Classification Report
: " 555 sve = SVC (kernel='linear') 5> fren siteam

Scikit-learn is an open source Python library that Naive Bayes

implements a range of machine leaming, .‘” b>> from sklearn.naive_bayes import GaussianNs

b>> gnb = GaussianN()

ics inport. classitisation_report [Precsion,recall firscore
fication report (y_test, ¥ dsupport

s import. confusion natrix
y_prea))

i KNN
@igorithins vaing sunifiedinte:face, b>> from skiearn import neighbors Regression Metrics

ic Exa 55> knn n n_ne [ MeanAbsolute Error |
A Basic Example. ! Mean Absolute Error

Unsupervised Learning Estimators >> £ron sktessn.metzics tupo

e = (3, ~0.5, 21

Principal Component Analysis (PCA) B33 faan. absolute_error(y_true, y_pred)
£ arn. o on import BCA Mean Squared Error

>> pea = ponents=0.95) b>> from skleasn.metrics im

KMean: £33 rean_sauaced.exzor (y_te

forn s
Connini >> from skleazn.cluster import KMeans
Eorsct; > ="KMeans (n_clusters=3, random state=0)

v pred)

T —— G

Supervised learning

Adjusted Rand Index
Also see NumPy & Pandas | [l SUPIENINY Fit the model to the data b>

> fron sklearn.metrics import adjusted_rand_score
L3 adiusted rand score(y trve, v pred)
Homogeneity

> Eron sklexrn.metrics inport homogeneity_score
23 nomogeneity, score s, trues ¥_pred)

matrices. i Unsup Learning §
DataFrame, are also acceptable. b>> k_means.fit (x_train} Fit the model to the data

b>> pea medel = peatic_transfora (¢ train) |Fit to data, then transform it
]

Prediction
s Supervised Estimators i L
Training And Test Data b>>'y_pred = svc.predict (np.random.randam( (2,5))) | Predict labels
> s - droredictictess predctibos
Unsupervised Estimators NGl [ TuneYourModel
Unsupervised Estimators Tune Your Model
L>> y_pred = k_means.p (x_test) Grid Search

epr

£33 X train, & test, 5 trai, 3y tect = o splic o

T Trom sklearn.czors vallastion Lepert Train

Vi scacer0

Standardization Encoding Categorical Features
> fron ov1 =

F>> from Trport. LabelE
[>>> enc = LabelEncoder () -
cfit_tranatorm y) Randomized Parameter Optimization

inport

[>> fron sklearn.oreprocessing import Imputer ‘ b>> rscarch - Rinddnisedstatehey test
2

ter(missing_values=0, strategy='mean’, axis=0)
orm (4_train)

b>> rsearch it (x train, y train)
5> print (zeeatch.best store )

DataCam)

om sklearn.p import. Pol:
PolynomialFestures (3)
2yt

LeompythonorDat Sincecrscivly
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Scikit-learn Basics:

Hands on in the afternoon to learn some basic use of a set of functions!
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Neural Networks:

axon
. terminals
in,
output layer
input layer in, b f out
hidden layer
in,
bias
Xl.
X. W, Threshold
2 .
Summer unit
Artificial Neuron
X : ? :
n w, w, w_ w, - Weights of Connection
b x, X, % % -Inputs | b -Bias oo éenieas
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Neural Networks:

Amostly complete chart of

omwmes  Neural Networks ... R 8 e o
0 imecn ot 5 s AT

: oo oo E o
B Noisynpurcetl Percepran(®)  Feed Forward (FF)  Racial Basis Network (RGF) X o205 X O RGOS
@ vissencel e ol e o

© rovanisicagenceu

@ spiking Hicden Cell

@ cumcet 9
TN ayaYaY:
@ vt ol A AR AR,

3
Wby O
RO VAV AW

@ recrencen
@ vemorcau

@ oiternttiemoryceu

3 ‘A} PN e %
R e A

Kernel

© convolutionor Pool
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How do we implement this algorithms?

= From zero with math libraries and python.

= Using dedicated open source frameworks:

e Tensorflow.
o Keras.

Cecilia Jarne Fundamentos de Python cecilia.jarne@ungq.edu.ar


mailto:cecilia.jarne@unq.edu.ar

Keras Basics:

. Keras

Keras: A high-level neural networks API, written in Python and capable of
running on top of TensorFlow, CNTK, or Theano. It was developed with a
focus on enabling fast experimentation. Being able to go from idea to
result with the least possible delay is key to doing good research.
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Keras Basics:

Python For Data Science Cheat Sheet
Keras  model-outy Model output sape

i
P>> fron xeras.models import Sequentia p>> mo contia () Model confguration
Learn Python for data science at www.DataCamp.com b5 model - Sequential() st ll weight tensors inthe model

® o el

_ Multilayer Perceptron (MLP) MLP: Binary Classification

q — Binary Classfcation b nodeL. compile (oprini
Keras is a powerful and easy-to-use deep learning library for B>> from keras.layers inport Dense
Theano and TensorFlow that provides a high-level neural [Prmesciiaiibense (ol | i MLPMut-Class Clsfction
networks API to develop and evaluate deep learning models. Yernel initiall e, h

A Basic Example b>> node1.add (penae (5, kernel. inic. uni form, activation=t retury)| |[f MLP:Rearession
= b>> model . add vense (1, kernel i izex="uniform’ , activation='signoia") | | (P> 1 compl.
p>> from keras.models import Sequential Multi-Class Classificati
s P> from reras.layers inport Dropont
55 nodelad (bense (512, act ivat lone " relu"  input,_shape- (184,))) iecurer Neua Network

b>> mode

1000,11) b>> model . add (Dropout (0.2))
b>> model.add (Dense (512,

b>> model.add

b>> model.add (benze (10, sctivation= ax'))

Regression Model Training

b et s s Sepas_din-train_dataahapel111] | 55> medeDs.fi (x_traind,

2] Rodel add(bense 111 {Eratnd,
fata aize-a2,

R Convolutional Neural Network (CNN) Eacen st

onvzD, Haxeool 1ng2b, Flatt:
e, input, shape=x_train.shapel

tvation="relu))

b>> model nse(1, activa
b>> model . conpile (opt ini zer
Tosa="bin

rnspr

ssentropy’,
)

netrica= aceuracy’]
b>> mode1.ic (data, Labels, epochanL0, b
b5 predictions - model.predict (st

Data Also see NumPy, Pandas & Scikit-Learn ] | Gédiionard

yamays ide- | [lb>> tivation(*relu
o ° A . B> model
5> model2.add (i

validation data=(x_testd,y testd))

Evaluate Your Model's Performance

n
size=(2,2)))

0.25))
add (Conv2D (64, (3,3), padding="same'))
tion(*reli))

totheszaie tese split moduleof sxieacs. cxoss valicaticn.

mode1
Keras Data Sets b>> model?.

oston_housing, b>> model2
o mode

fo13. predict (x testd, batch size=37)
te13.predict_classes (x_testd, batch_size-32)

Load_data ()
nousing. load daca )

iodels import load model
b>> mode13. save (*model file.hs')
b>> my modél = load model (iny modei.nst)

Tora

5-Klayers inport Enbeading, LSTM
Id (Enbedding (20000, 126))

2dd (L5TH (128, dropout=0.2, recurrent_dropout=0.2))
50 (Dense (1, ctivations'igmoid’))

>> fron skle: ectlon Inport train_tes:
23 o train cest spITE (K,

validation data=(x testd,y testd),
callbacke-Tearly_stopping mon
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Conclusiones

= Les dejamos una coleccién infinitamente grande de herramientas y
recursos recombinables y reutilizables para poner en practica.

= El salto es mas pequeiio de lo que parece.

= Posibilidades de reutilizar y adaptar cédigo a nuestras necesidades
para crear soluciones practicas.

= Una guia de estilo en:
https://google.github.io/styleguide/pyguide.html

= ejemplos de Matplotlib: http://matplotlib.org/gallery.html
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M3s librerias para anélisis de datos:

» Scikit learn:
http://scikit-learn.org

= Pandas
http://pandas.pydata.org/
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Otras librerias para analisis de datos:

Attribute
Error
Youare calling a
method on the wrong
type of object.

SyntaxError
Youve forgotten the
quotes arounda string

You have forgotten to

of a def/if/for line.

You have different
number of open and.
close brackets ina
statement

TypeError

operator on the wrong
type of objects

An object which you

expect to have a value is
tally None

You've used non-integer

numbers in alist slice

‘You've called a method/
function with the wrong
number o type of

ents

Indentation
Error
You've used a mixture
of tabs and spaces
You haven't indented all
lines in a block equally

Cecilia Jarne

putacolonattheend €

Youre trying touse an g 4

What type .
of error do
you get?

NameError
You've misspelt a variable,
function or method name
% vouve forgottento
import a module
Youve forgotten to
define a variable

‘Your code uses a
variable outside the
scope where it's defined

‘Your code calls a function
before it's defined

You're trying to printa
single word and have
forgotten the quotes

-

IOError

P vou'retyingtoopena
file that doesn't exist

KeyError

‘You're trying to look
up a key that doesn't

Start he:

Do you get an
error when you
run the code?

i Does the code
i use loops or if
i statements?

“Two numbers which should
be equal are not
You are comparing a number

My code ismn't working :-(

A variable that should
contain a value does not
Youare storing the return
vallueof a function which You are pinting am object
changes the variable  (eg.a FileObject) when
itself (eg s you want the result of
A number whichshould _ C2lling amethod on the
be a fraction is coming 3
out as zero in Python 2
You are dividing integers
xather than floats.
Convert the numbers o
floats or from re__
import vion

Im trying to print a value
e

A regular expression is
ot matching when I

You have forgotten to use
raw strings or escape
backslash characters

Iam reading a file but getting no input
You have already read the contents of the file earlier
in the code, 50 the cursor is at the end.

Tam trying to loop over a
collection of strings, but
am getting individual

charact
inside the loopi move it Youare iterating over a

with a string
of anumber (eg.if 3 =="3)

A complex condition is not
jiving the expected result
The order of precedence in the
condition is ambiguous - add
some parentheses

Fundamentos de Python

cutside string by mistake
Aloopwhichusesthe 1 am trying to write
ion mi file but
out the last value

only getting a single one

The range function is  you have opened the file

exclusive atthe finish:  insige the loop: move it
increase itby one s
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Invitacién: http://www.python.org.ar/wiki/PyCamp/2018
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