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          Prepare The Data Also see Lists & NumPy 

Matplotlib is a Python 2D plo!ing library which produces 
publication-quality figures in a variety of hardcopy formats 
and interactive environments across 
platforms.
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>>> import numpy as np
>>> x = np.linspace(0, 10, 100)
>>> y = np.cos(x) 
>>> z = np.sin(x)

          Show Plot
>>> plt.show()

Matplotlib 2.0.0 - Updated on: 02/2017

          Save Plot
    Save figures
!!!�SOW�VDYH¿J�
IRR�SQJ
)
   Save transparent figures
!!!�SOW�VDYH¿J�
IRR�SQJ
, transparent=True)
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5

!!!�¿J� �SOW�¿JXUH��
!!!�¿J�� �SOW�¿JXUH�¿JVL]H SOW�¿JDVSHFW������

          Create Plot2

Plot Anatomy & Workflow

All plo!ing is done with respect to an Axes. In most cases, a 
subplot will fit your needs. A subplot is an axes on a grid system.
!!!�¿J�DGGBD[HV��
!!!�D[�� �¿J�DGGBVXESORW������# row-col-num
!!!�D[�� �¿J�DGGBVXESORW������
!!!�¿J���D[HV� �SOW�VXESORWV�QURZV ��QFROV ��
!!!�¿J���D[HV�� �SOW�VXESORWV�QFROV ��

           Customize Plot
Colors, Color Bars & Color Maps

Markers

Linestyles

Mathtext

Text & Annotations

Limits, Legends & Layouts

 The basic steps to creating plots with matplotlib are: 
             1 Prepare data     2 Create plot     3 Plot     4 Customize plot     5 Save plot     6 Show plot

!!!�LPSRUW�PDWSORWOLE�S\SORW�DV�SOW
!!!�[� �>�������@
!!!�\� �>�����������@
!!!�¿J� �SOW�¿JXUH��
!!!�D[� �¿J�DGGBVXESORW�����
>>> ax.plot(x, y, color=
OLJKWEOXH
��OLQHZLGWK ��
!!!�D[�VFDWWHU�>�����@��
���������������>�������@��
               color=
GDUNJUHHQ
, 
���������������PDUNHU '^')
!!!�D[�VHWB[OLP��������
!!!�SOW�VDYH¿J�
IRR�SQJ
)
>>> plt.show()

Step 3, 4

Step 2

Step 1

Step 3

Step 6

Plot Anatomy Workflow
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    Limits & Autoscaling
!!!�D[�PDUJLQV�[ ����\ ��������������������������Add padding to a plot
>>> ax.axis('equal')                             Set the aspect ratio of the plot to 1
!!!�D[�VHW�[OLP >������@�\OLP >��������@�������             Set limits for x-and y-axis
!!!�D[�VHWB[OLP����������������������������������Set limits for x-axis
   Legends
>>> ax.set(title='An Example Axes',              Set a title and x-and y-axis labels 
�����������\ODEHO 'Y-Axis',  
�����������[ODEHO 'X-Axis')
!!!�D[�OHJHQG�ORF 
EHVW
)                        No overlapping plot elements
    Ticks
!!!�D[�[D[LV�VHW�WLFNV UDQJH���������������������Manually set x-ticks
�����������������WLFNODEHOV >����������"foo"@�
!!!�D[�WLFNBSDUDPV�D[LV 'y',                     Make y-ticks longer and go in and out
�������������������GLUHFWLRQ 'inout', 
�������������������OHQJWK ���

   Subplot Spacing
!!!�¿J��VXESORWVBDGMXVW�ZVSDFH ������������������Adjust the spacing between subplots
                        hspace=0.3,                   
������������������������OHIW �������
������������������������ULJKW �����
������������������������WRS �����
������������������������ERWWRP ����
!!!�¿J�WLJKWBOD\RXW������������������������������Fit subplot(s) in to the figure area
   Axis Spines
>>> ax1.spines['top'@�VHWBYLVLEOH�False)          Make the top axis line for a plot invisible
>>> ax1.spines[
ERWWRP
@�VHWBSRVLWLRQ��
RXWZDUG
,10)) Move the bo!om axis line outward

Figure

Axes

!!!�GDWD� ���
�QS�UDQGRP�UDQGRP����������
!!!�GDWD�� ���
�QS�UDQGRP�UDQGRP����������
!!!�<��;� �QS�PJULG>��������M����������M@
!!!�8� ������;

����<
!!!�9� �����;���<

�
!!!�IURP�PDWSORWOLE�FERRN�LPSRUW�JHWBVDPSOHBGDWD
!!!�LPJ� �QS�ORDG�JHWBVDPSOHBGDWD�
D[HVBJULG�ELYDULDWHBQRUPDO�QS\
))

!!!�¿J��D[� �SOW�VXESORWV��
>>> lines = ax.plot(x,y)             Draw points with lines or markers connecting them
>>> ax.scatter(x,y)                  Draw unconnected points, scaled or colored
!!!�D[HV>���@�EDU�>�����@�>�����@����Plot vertical rectangles (constant width)       
!!!�D[HV>���@�EDUK�>���������@�>�����@��Plot horiontal rectangles (constant height)
!!!�D[HV>���@�D[KOLQH����������������Draw a horizontal line across axes   
!!!�D[HV>���@�D[YOLQH����������������Draw a vertical line across axes
!!!�D[�¿OO�[�\�FRORU 
EOXH
)         Draw filled polygons 
!!!�D[�¿OOBEHWZHHQ�[�\�FRORU 'yellow')  Fill between y-values and 0

          Plo!ing Routines3
1D Data

!!!�¿J��D[� �SOW�VXESORWV��
!!!�LP� �D[�LPVKRZ�LPJ�����������������������Colormapped or RGB arrays
                                                          cmap=
JLVWBHDUWK
,
           interpolation='nearest',
� ����������YPLQ ���
� ����������YPD[ �� 

2D Data or Images

Vector Fields
!!!�D[HV>���@�DUURZ�����������������Add an arrow to the axes
!!!�D[HV>���@�TXLYHU�\�]�����������Plot a 2D field of arrows
!!!�D[HV>���@�VWUHDPSORW�;�<�8�9���Plot a 2D field of arrows

Data Distributions
>>> ax1.hist(y)           Plot a histogram
!!!�D[��ER[SORW�\���������Make a box and whisker plot
>>> ax3.violinplot(z)     Make a violin plot

!!!�D[HV�>�@�SFRORU�GDWD���������Pseudocolor plot of 2D array
!!!�D[HV�>�@�SFRORUPHVK�GDWD�����Pseudocolor plot of 2D array
>>> CS = plt.contour(Y,X,U)      Plot contours
!!!�D[HV�>�@�FRQWRXUI�GDWD�������Plot filled contours
!!!�D[HV�>�@ �D[�FODEHO�&6�������Label a contour plot

Figure

Axes/Subplot

Y-axis

X-axis

1D Data

2D Data or Images

!!!�SOW�SORW�[��[��[��[

���[��[

��
!!!�D[�SORW�[��\��DOSKD� �����
>>> ax.plot(x, y, c=
N
)
!!!�¿J�FRORUEDU�LP��RULHQWDWLRQ 'horizontal')
!!!�LP� �D[�LPVKRZ�LPJ�������������������
                                                          cmap='seismic')

!!!�¿J��D[� �SOW�VXESORWV��
!!!�D[�VFDWWHU�[�\�PDUNHU ".")
!!!�D[�SORW�[�\�PDUNHU "o")

>>> plt.title(r
�VLJPDBL ���
��IRQWVL]H ���

>>> ax.text(1, 
� ���������
           'Example Graph', 
           style='italic')
>>> ax.annotate("Sine",
                xy=(8, 0), 
����������������[\FRRUGV 
GDWD
,
����������������[\WH[W �����������
����������������WH[WFRRUGV 
GDWD
,
����������������DUURZSURSV GLFW�DUURZVW\OH "->",
                            connectionstyle="arc3"),)

!!!�SOW�SORW�[�\�OLQHZLGWK ����
>>> plt.plot(x,y,ls=
VROLG
) 
>>> plt.plot(x,y,ls='--')
>>> plt.plot(x,y,'--'�[

��\

��'-.')
>>> plt.setp(lines,color='r'�OLQHZLGWK ����

!!!�LPSRUW�PDWSORWOLE�S\SORW�DV�SOW

Close & Clear 
>>> plt.cla()               Clear an axis
>>> plt.clf()               Clear the entire figure
>>> plt.close()             Close a window



Python For Data Science Cheat Sheet
Seaborn

Learn Data Science Interactively at  www.DataCamp.com

  Statistical Data Visualization With Seaborn
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         Figure Aesthetics

         Data

The Python visualization library Seaborn is based on 
matplotlib and provides a high-level interface for drawing 
a!ractive statistical graphics.

Make use of the following aliases to import the libraries:

The basic steps to creating plots with Seaborn are:
    1. Prepare some data
    2. Control figure aesthetics
    3. Plot with Seaborn
    4. Further customize your plot

>>> import pandas as pd
>>> import numpy as np
>>> uniform_data = np.random.rand(10, 12)
>>> data = pd.DataFrame({'x':np.arange(1,101),
                         'y':np.random.normal(0,4,100)})

>>> import matplotlib.pyplot as plt
>>> import seaborn as sns

        Plo!ing With Seaborn

>>> import matplotlib.pyplot as plt
>>> import seaborn as sns
>>> tips = sns.load_dataset("tips")
>>> sns.set_style("whitegrid")
>>> g = sns.lmplot(x="tip", 
                   y="total_bill", 
                   data=tips, 
                   aspect=2)
>>> g = (g.set_axis_labels("Tip","Total bill(USD)").
set(xlim=(0,10),ylim=(0,100)))
>>> plt.title("title")
>>> plt.show(g)

Step 4

Step 2
Step 1

Step 5

Step 3

1

>>> titanic = sns.load_dataset("titanic")
>>> iris = sns.load_dataset("iris")

Seaborn also offers built-in data sets:

2

3

         Further Customizations4

         Show or Save Plot

>>> sns.set()                         (Re)set the seaborn default
>>> sns.set_style("whitegrid")        Set the matplotlib parameters
>>> sns.set_style("ticks",            Set the matplotlib parameters
                  {"xtick.major.size":8,
                   "ytick.major.size":8})
>>> sns.axes_style("whitegrid")       Return a dict of params or use with
                                                                                                      with to temporarily set the style

Axis Grids

!!!�I��D[� �SOW�VXESORWV�¿JVL]H �������Create a figure and one subplot

>>> plt.title("A Title")       Add plot title
>>> plt.ylabel("Survived")     Adjust the label of the y-axis
>>> plt.xlabel("Sex")          Adjust the label of the x-axis
>>> plt.ylim(0,100)            Adjust the limits of the y-axis
>>> plt.xlim(0,10)             Adjust the limits of the x-axis
!!!�SOW�VHWS�D[�\WLFNV >���@����Adjust a plot property
>>> plt.tight_layout()         Adjust subplot params

>>> plt.show()                      Show the plot
!!!�SOW�VDYH¿J�"foo.png")           Save the plot as a figure
!!!�SOW�VDYH¿J�"foo.png",           Save transparent figure
               transparent=True) 

>>> sns.regplot(x="sepal_width",    Plot data and a linear regression
                y="sepal_length",   model fit
                data=iris,
                ax=ax)

>>> g.despine(left=True)           Remove le# spine 
>>> g.set_ylabels("Survived")      Set the labels of the y-axis
!!!�J�VHWB[WLFNODEHOV�URWDWLRQ ����Set the tick labels for x
>>> g.set_axis_labels("Survived",  Set the axis labels
                      "Sex")
!!!�K�VHW�[OLP ��������������������Set the limit and ticks of the 
����������\OLP ��������������������x-and y-axis
����������[WLFNV >�������@��
����������\WLFNV >�������@�

Close & Clear
>>> plt.cla()                      Clear an axis
>>> plt.clf()                      Clear an entire figure
>>> plt.close()                    Close a window

5

Also see Lists, NumPy & Pandas

Also see Matplotlib
Also see Matplotlib

Also see Matplotlib

Also see Matplotlib

Context Functions
>>> sns.set_context("talk")                  Set context to "talk"
>>> sns.set_context("notebook",              Set context to "notebook",
��������������������IRQWBVFDOH ��������������scale font elements and 
                    rc={"lines.linewidth"����`��override param mapping

Seaborn styles

>>> sns.set_palette("husl",3)      Define the color pale!e
>>> sns.color_palette("husl")      Use with with to temporarily set pale!e
!!!�ÀDWXL� �[���E��E��,"#3498db",����D�D��,"#e74c3c",�������H�,"#2ecc71"@
!!!�VQV�VHWBSDOHWWH�ÀDWXL����������Set your own color pale!e

Color Pale!e

Plot

Axisgrid Objects

>>> g = sns.FacetGrid(titanic,         Subplot grid for plo!ing conditional
                      col="survived",  relationships
                      row="sex")
>>> g = g.map(plt.hist,"age")
>>> sns.factorplot(x="pclass",         Draw a categorical plot onto a 
                   y="survived",       Facetgrid
                   hue="sex",
                   data=titanic) 
>>> sns.lmplot(x="sepal_width",        Plot data and regression model fits
               y="sepal_length",       across a FacetGrid 
               hue="species", 
               data=iris)

Regression PlotsCategorical Plots
  Sca!erplot
>>> sns.stripplot(x="species",               Sca!erplot with one
                  y="petal_length",          categorical variable
                  data=iris) 
>>> sns.swarmplot(x="species",               Categorical sca!erplot with
                  y="petal_length",          non-overlapping points
                  data=iris)
  Bar Chart
>>> sns.barplot(x="sex",                     Show point estimates and
               y="survived",                 confidence intervals with
               hue="class",                  sca!erplot glyphs
               data=titanic)
  Count Plot
>>> sns.countplot(x="deck",                  Show count of observations
                 data=titanic,
                 palette="Greens_d")
  Point Plot 
>>> sns.pointplot(x="class",                 Show point estimates and 
                  y="survived",              confidence intervals as
                  hue="sex",                 rectangular bars
                  data=titanic, 
                  palette={"male":"g",
                           "female":"m"},
                  markers=["^","o"@�
                  linestyles=["-","--"@�
  Boxplot
>>> sns.boxplot(x="alive",                   Boxplot
                y="age",
                hue="adult_male",
                data=titanic)
>>> sns.boxplot(data=iris,orient="h")        Boxplot with wide-form data
  Violinplot
>>> sns.violinplot(x="age",                  Violin plot
                   y="sex",
                   hue="survived",
                   data=titanic)

>>> plot = sns.distplot(data.y,     Plot univariate distribution
                        kde=False,
                        color="b")

Distribution Plots

>>> h = sns.PairGrid(iris)         Subplot grid for plo!ing pairwise
>>> h = h.map(plt.scatter)         relationships
>>> sns.pairplot(iris)            Plot pairwise bivariate distributions
>>> i = sns.JointGrid(x="x",         Grid for bivariate plot with marginal 
                     y="y",        univariate plots 
                     data=data)
>>> i = i.plot(sns.regplot,
               sns.distplot)
 >>> sns.jointplot("sepal_length",  Plot bivariate distribution
                  "sepal_width",
                  data=iris,
                  kind='kde')

Matrix Plots
>>> sns.heatmap(uniform_data,vmin=0,vmax=1)  Heatmap
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!!!�IURP�ERNHK�SORWWLQJ�LPSRUW�¿JXUH
!!!�S�� �¿JXUH�SORWBZLGWK �����WRROV 
SDQ�ER[B]RRP
)
!!!�S�� �¿JXUH�SORWBZLGWK �����SORWBKHLJKW �����
���������������[BUDQJH ��������\BUDQJH �������
!!!�S�� �¿JXUH���

!!!�IURP�ERNHK�LR�LPSRUW�RXWSXWBQRWHERRN��VKRZ
!!!�RXWSXWBQRWHERRN��

         Plo!ing

    Components 
!!!�IURP�ERNHK�HPEHG�LPSRUW�FRPSRQHQWV
!!!�VFULSW��GLY� �FRPSRQHQWV�S�

                      Selection and Non-Selection Glyphs
���������!!!�S� �¿JXUH�WRROV 
ER[BVHOHFW
)
���������!!!�S�FLUFOH�'mpg'��
F\O
��VRXUFH FGVBGI��
����������������������VHOHFWLRQBFRORU 
UHG
��
����������������������QRQVHOHFWLRQBDOSKD ����

                       Hover Glyphs
         !!!�IURP�ERNHK�PRGHOV�LPSRUW�+RYHU7RRO
         !!!�KRYHU� �+RYHU7RRO�WRROWLSV 1RQH��PRGH 
YOLQH
)
���������!!!�S��DGGBWRROV�KRYHU��

                       Colormapping
        �!!!�IURP�ERNHK�PRGHOV�LPSRUW�&DWHJRULFDO&RORU0DSSHU
         !!!�FRORUBPDSSHU� �&DWHJRULFDO&RORU0DSSHU�
����������������������������IDFWRUV >'US'��
$VLD
��
(XURSH
@�
����������������������������SDOHWWH >
EOXH
��
UHG
� 'green'])
���������!!!�S��FLUFOH�'mpg'��
F\O
��VRXUFH FGVBGI�
����������������������FRORU GLFW�¿HOG 'origin'��
���������������������������������WUDQVIRUP FRORUBPDSSHU��
����������������������OHJHQG 'Origin')
  

!!!�IURP�ERNHK�LR�LPSRUW�RXWSXWB¿OH��VKRZ
!!!�RXWSXWB¿OH�
P\BEDUBFKDUW�KWPO
��PRGH 
FGQ
)

!!!�IURP�ERNHK�PRGHOV�LPSRUW�&ROXPQ'DWD6RXUFH
!!!�FGVBGI� �&ROXPQ'DWD6RXUFH�GI�

         Data Also see Lists, NumPy & Pandas
Under the hood, your data is converted to Column Data 
Sources. You can also do this manually:

Customized Glyphs

The Python interactive visualization library Bokeh 
enables high-performance visual presentation of 
large datasets in modern web browsers. 

Bokeh’s mid-level general purpose bokeh.plotting 
interface is centered around two main components: data 
and glyphs.

The basic steps to creating plots with the bokeh.plotting 
interface are:
    1. Prepare some data: 
Python lists, NumPy arrays, Pandas DataFrames and other sequences of values

    2. Create a new plot
    3. Add renderers for your data, with visual customizations
    4. Specify where to generate the output
    5. Show or save the results

+ =
        data                    glyphs             plot

!!!�IURP�ERNHK�SORWWLQJ�LPSRUW�¿JXUH
!!!�IURP�ERNHK�LR�LPSRUW�RXWSXWB¿OH��VKRZ
!!!�[� �>�������������@
!!!�\� �>�������������@
!!!�S� �¿JXUH�WLWOH �VLPSOH�OLQH�H[DPSOH���
��������������[BD[LVBODEHO 
[
��
��������������\BD[LVBODEHO 
\
)
!!!�S�OLQH�[��\��OHJHQG �7HPS����OLQHBZLGWK ��
!!!�RXWSXWB¿OH��OLQHV�KWPO�)
!!!�VKRZ�S�

Step 4

Step 2

Step 1

Step 5

Step 3

          Renderers & Visual Customizations

2

             Sca!er Markers
�����������!!!�S��FLUFOH�QS�DUUD\�>�����@���QS�DUUD\�>�����@���
�����������������������¿OOBFRORU 
ZKLWH
)
�����������!!!�S��VTXDUH�QS�DUUD\�>�����������@���>�����@��
�����������������������FRORU 
EOXH
��VL]H ��
             Line Glyphs
�����������!!!�S��OLQH�>�������@��>�������@��OLQHBZLGWK ��
�����������!!!�S��PXOWLBOLQH�SG�'DWD)UDPH�>>�����@�>�����@@��
����������������������������SG�'DWD)UDPH�>>�����@�>�����@@��
����������������������������FRORU �EOXH�)

3
Glyphs

         Output & Export4

1

!!!�LPSRUW�QXPS\�DV�QS
!!!�LPSRUW�SDQGDV�DV�SG
!!!�GI� �SG�'DWD)UDPH�QS�DUUD\�>>�����������'US'@�
��������������������������������>�����������
$VLD
@�
��������������������������������>������������
(XURSH
@@���
���������������������FROXPQV >'mpg'�
F\O
��
KS
��
RULJLQ
@�
���������������������LQGH[ >
7R\RWD
��
)LDW
��
9ROYR
])

Also see Data

HTML

US

Asia

Europe

Grid Layout
!!!�IURP�ERNHK�OD\RXWV�LPSRUW�JULGSORW
!!!�URZ�� �>S��S�@
!!!�URZ�� �>S�@
!!!�OD\RXW� �JULGSORW�>>S��S�@�>S�@@�

Tabbed Layout
!!!�IURP�ERNHK�PRGHOV�ZLGJHWV�LPSRUW�3DQHO��7DEV
!!!�WDE�� �3DQHO�FKLOG S���WLWOH "tab1")
!!!�WDE�� �3DQHO�FKLOG S���WLWOH "tab2")
!!!�OD\RXW� �7DEV�WDEV >WDE���WDE�@�

Linked Plots

    Inside Plot Area
!!!�S�OHJHQG�ORFDWLRQ� �
ERWWRPBOHIW


    Outside Plot Area
!!!�IURP�ERNHK�PRGHOV�LPSRUW�/HJHQG
!!!�U�� �S��DVWHULVN�QS�DUUD\�>�����@���QS�DUUD\�>�����@�
!!!�U�� �S��OLQH�>�������@��>�������@�
!!!�OHJHQG� �/HJHQG�LWHPV >�"One"��>S���U�@����7ZR��>U�@�@��
��������������������ORFDWLRQ ���������
!!!�S�DGGBOD\RXW�OHJHQG��'right')

Legend Location

    Linked Axes
!!!�S��[BUDQJH� �S��[BUDQJH
!!!�S��\BUDQJH� �S��\BUDQJH

    Linked Brushing
!!!�S�� �¿JXUH�SORWBZLGWK� �����
���������������WRROV 
ER[BVHOHFW�ODVVRBVHOHFW
)
!!!�S��FLUFOH�'mpg'��
F\O
��VRXUFH FGVBGI�
!!!�S�� �¿JXUH�SORWBZLGWK� ������
���������������WRROV 
ER[BVHOHFW�ODVVRBVHOHFW
)
!!!�S��FLUFOH�'mpg'��'hp'��VRXUFH FGVBGI�
!!!�OD\RXW� �URZ�S��S��

!!!�VKRZ�S����������������!!!�VKRZ�OD\RXW����
!!!�VDYH�S����������������!!!�VDYH�OD\RXW�

      Show or Save Your Plots5

!!!�S�OHJHQG�RULHQWDWLRQ� ��KRUL]RQWDO�
!!!�S�OHJHQG�RULHQWDWLRQ� ��YHUWLFDO�

!!!�S�OHJHQG�ERUGHUBOLQHBFRORU� ��QDY\�
!!!�S�OHJHQG�EDFNJURXQGB¿OOBFRORU� ��ZKLWH�

Legend Orientation

Legend Background & Border

Rows & Columns Layout
    Rows
!!!�IURP�ERNHK�OD\RXWV�LPSRUW�URZ
!!!�OD\RXW� �URZ�S��S��S��

   Columns
!!!�IURP�ERNHK�OD\RXWV�LPSRUW�FROXPQV
!!!�OD\RXW� �FROXPQ�S��S��S��

   Nesting Rows & Columns
!!!OD\RXW� �URZ�FROXPQ�S��S����S��

PNG
!!!�IURP�ERNHK�LR�LPSRUW�H[SRUWBSQJ
!!!�H[SRUWBSQJ�S��¿OHQDPH "plot.png")

SVG
!!!�IURP�ERNHK�LR�LPSRUW�H[SRUWBVYJV
!!!�S�RXWSXWBEDFNHQG� ��VYJ�
!!!�H[SRUWBVYJV�S��¿OHQDPH �SORW�VYJ�)

Notebook 

    Standalone HTML
!!!�IURP�ERNHK�HPEHG�LPSRUW�¿OHBKWPO
!!!�IURP�ERNHK�UHVRXUFHV�LPSRUW�&'1�
!!!�KWPO� �¿OHBKWPO�S��&'1���P\BSORW�)


