Plotting with Pyplot-I
Bar Graphs and Scatter Charts
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Data Visualization FT g7?

o ST T ZH TS STF 2 hl TSTehet big data T I 7 |

.« 3T data IOhH o organization % o7 decision
making = ToIgTel & e d Agcaqul & |

« A9 9% data % §Ug ¥ data ITT FT ITFT analysis
FLA o TorT ITT visualization Tedd TEca ol qLIh1

AT E |

 “Data Visualization T& YT ¥ information &1

graphical IT visual representation 2idT g St
chart, graph T map TcqTie 3l Tt g |”
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Data Visualization

 “Data Visualization T YT ¥ information &1
graphical IT visual representation 2idT g Siteh
chart, graph IT map TcaTie 3l Tl g |”

“Data Visualization basically refers to the
graphical or visual representation of information
and data using visual elements like charts, graphs
or maps.

» TEe ToIT g 29 A2 & g0 91599 H Pyplot
T o 1L H ST |
* Pyplot & YT ¥ data & 9 IF1< visualize T3

STt g Tg AT ST |
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MATPLOTLIB Library & Pyplot T Y317

» matplotlib T python library giat & ST MATLAB
S gt 2D graphics 399 & @7 &z "X functions
T&TH Ll g |

¥ 39 python &I high quality ploting library g
qhd @ |

» matplotlib F= | ATHT (hamed) collections &1

AT ¢ o H 82 methods TdTed 2id & - Pyplot
T 37 collections H & T ¢ |

+ Pyplot, matplotlib EC LRI methods FT TF
collection g TSl T2=aT & 2D plots T & &
TATAT ST el T ¢ |




Matplotlib FY install 3T import T

Command Prompt

icroszoft Windows [Uerszion 6.3.76HH]
Cc) 2813 Microsoft Corporation. All rights reserved.

@C: Users~SHAURYA>pip install matplotlib

Collecting—matplotlib

Using cached matplotlib-1.5.1-cp27-none-win32.whl
Collecting numpy>=1.6 (from matplotlib)

Using cached numpy-1.11.1-cp27-none-win32.whl
Collecting python-dateutil (from matplotlib)

Using cached python dateutil-2.5.3-py2.py3-none-any.whl
Collecting pytz (from matplotlib)

Using cached pytz-2016.6.1-py2.py3-none-any.whl
Collecting cycler (from matplotlib)

Using cached cycler-2.10.0-py2.py3-none-any.whl
Collecting pyparsing!=2.0.4,>=1.5.6 (from matplotlib)

Using cached pyparsing-2.1.5-py2.py3-none-any.whl
Collecting six>=1.5 (from python-dateutil->matplotlib)

Using cached six-1.10.0-py2.py3-none-any.whl
Installing collected packages: numpy, six, python-dateutil, pytz, cycler, pypars
ing, matplotlib




PyPlot T import AT

» Pyplot & import ¥ F fo@ % syntax fer@d
_@TIT-
import matplotlib.pyplot
T
import matplotlib.pyplot as pl
39 1< FHATSH T pl o FqTY () TEHT TINT FA g
o HATehe ITeh Tgof g1 ATST nUMpY % I H STHAT g1
Numpy ploting = ToIT Igd sfrereT=h function J&T=
FLATE |
 Numpy vectorized functions T |t F91¢ FLaT g |
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NumPy Arrays

«  NumPy (“Numerical Python” oIT Numeric Python”) €T 91239 T T# open
source module g ST arrays 3T matrices I as O FFT &I Hedl

el

«  NumPy FITIRT FXA % (1T T8 import FAT giaT g oraet statement e g

>>>mport numpy as np

(ZFH np, numMpy T 9T § I R ST 1T 919 8
ST T Ao graT & |)

 NumPy arrays 2 9f H 3dTg -

. ) ~ >>> 1mport numpy a5 np
1-D array . >>> 1st = [1,2,3,4]
=H Vectors & ATH § H{ S ¢ | >>> al=np.array (lst)

«  Multidimentional arrays — >>> 1st

52 ga Matrices Fa e sfisaa g | |1 2, 3, dle—o

>>> print (al)

[1 2 3 4]

>>> al FCp
array([1l, 2, 3, 41)

e I
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Basics of Simple Plotting
Compiled data #T graphical representation g data
visualization gTdT g |
Ad: chart AT graph data visualization & o0 aga gt
Hacdqul tool g |
Pyplot &T_JTRT Tk 3 T&f¥9=1 T1T % graph 3T chart
AT TR &

%léwhu % ATATT gH 99 1T & chart FT AT FTAT
|

— Line chart
— Bar Chart
— Scatter Plot
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Line Chart s9TAT

« T# line graph =T line chart T& Y&1X &T chart grar g i
data points % series | data T J29q FLar g forg g
markers Fgd 8 ¥ T markers T Hiel ¥@T T 92 gl

el

. 9% 1T pyplot interface T# plot() function T&T FLal

g | '\Oh SRR ﬁ%mﬁﬁwwm

>>> 11
>>> a=

>>> b=
>>> pl.plot(a,b)

ort matplotlib.pyplot as pl

[1 2,3,4]
[2,4,6,8]

- N

[<matplotlib.lines.Line2D object at OX00000021D8F979E8>H

>>> pl.

4>

show ()

# €3 Q= @

T 29 labels TRMTH & AT THET TETAT g STSAT TATSE H el
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Line Chart s9TAT

« TF IS Ad g — S&f 5 overs § g9 U runs &1 data g | 39+
qTY 51 88 X axis &7 7TH overs TG X Y axis FT 77 runs <& |

over = [1,2,3,4,5]
run = [13,4,16,5,7]
pl.xlabel ("Overs™”
pl.ylabel ("Runs™)
pl.plot (over, run)
pl.show{)

import matplotlib.pyplot as pl I ESEICE i tEs

functions T TIIRT 3T
TS

<ee atel chart ==

¥ 21 lables fe@s =

T |

Important :

ﬁmamﬁHijw
el adT AT8d ¢ 99
axis ¥ function T

T AT H |
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Line color, width 3T style #I g1
T foTT syntax g -

matplotlib.pyplot.plot(<data1>,<data2>,<color code>)

‘mport matplotlib.pyplot as pl Red color & o0 ‘r’ 3%
import numpy 25 np blue color & o0 ‘b’ &7
x=np.arange (0,10,0.1) ERILRERIKRIEY
a=np.cos (x)
b=np.sin (x)
pl.plot(x,a, 'r'

Figure 1

pl.plot(x,b, 'b") =007
pl.show () e A
character color i STed E|'|§|' .
v blue chart ==
) green H Tl
T red color fo&
T cyan -
m magenta ?\% %l
W yellow | | | | | |
e black o] 2 4 5} 8 10
w white *l(—l-)” ..I..lQJgH x=10.2194  y=-0.747552

—— T e —r
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Line color, width 3T style #I g1

¢+ T oMU syntax & -
matplotlib.pyplot.plot(<data1>,<data2>,linewidth=<val>...)

Tmport matplotlib.pyplot as pl

1.00 4

Lmport numpy as np 075 |
X=np.arange (0,10,0.1) 050
A=np.cos (x) 025 1

0.00 4

b=np.sin (x)

pl.plot(x,a,'r',linewidth=4)
pl.plot (x,b, 'b',linewidth=2) ]
pl.show() oo

—0.25 ~

—0.50 ~

T T T T T
| 0 2 4 6 8

1mport matplotlib.pyplot as pl
1mport numpy as np
X=np.arange(0,10,0.1)
a=np.cos (x)
b=np.sin (x)
pl.plot(x,a,'r',linestyle="dashed" )es;
pl.plot(x,b, 'b',linewidth=2) oso
pl.show () 07 ]

1004 =,
0.75
0.50

0.25

0.00 4

-1.00 A
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Marker type, size 3¥ color # ITT

T foTT syntax g -

matplotlib.pyplot.plot(<data1>,<data2>,linestyle=<val>...)

1mport matplotlib.pyplot as pl

over=[1,2,3,4,5]

run=[13,5,7,16,4]
pl.xlabel ("Overs™)
pl.ylabel ("Runs™)

A use full Link to understand pyplot

pl.plot (over,run, 'r',marker="d', markersize=6,markeredgecolor="red'")

pl.show ()
| character | description e ]
T-e solid line style p' pentagon marker
ot dashed line style T star marker
i 14 4
. dash-dot line style he hexagoni marker
dotted line style H hexagon2 marker
. 12 -
point marker s plus marker
ixel marker i
P x X marker "
"o circle marker i 5 10 1
‘D" diamond marker &
Ty triangle_down marker .
o gle d’ thin_diamond marker
Tt triangle_up marker ) 8 1
e viine marker
Tt triangle_left marker -
_ hline marker
s triangle_right marker 6
"1t tri_down marker
2t tri_up marker 4
'3 tri_left marker T T T T T T T T T
— 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
4’ tri_right marker overs
square marker Tolig ST, Fo o IRISHY


https://matplotlib.org/2.1.1/api/_as_gen/matplotlib.pyplot.plot.html
https://matplotlib.org/2.1.1/api/_as_gen/matplotlib.pyplot.plot.html
https://matplotlib.org/2.1.1/api/_as_gen/matplotlib.pyplot.plot.html
https://matplotlib.org/2.1.1/api/_as_gen/matplotlib.pyplot.plot.html
https://matplotlib.org/2.1.1/api/_as_gen/matplotlib.pyplot.plot.html

Scatter Chart 99TAT

- Tavgal & §RT 2 axes 9T FAT g1 graph &I scatter chart FZTaT @
ST &7 data set & W& AT T9TTAT ¢ |

T TSI scatter chart S9TAT ST ThaT ¢ |
— plot() function &
— scatter( ) function &

« plot() function =T syntax g —
matplotlib.pyplot.plot(a,b,<point style >, markersize=<value>)

matplotlib.pyplot plt| | .
a=[1,2,3,4,5] 5-
b=[2,4,6,8,10] ° °
plt.plot(a,b,"o",markersize=8) 7
plt.show () ’
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Scatter Chart 99147

» scatter () function T syntax g —
matplotlib.pyplot.scatter(a, b, marker=<type>)

1mport matplotlib.pyplot as plt) R
1mport numpy as np 25 +++*+
a=np.arange(1,20,1.25) 20 o
b=np.log(a) 15 .
plt.scatter(a,b,marker="+") ol

plt.show () ol

* Line color Change AT -

T T T T T T T T
2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0

import matplotlib.pyplot as plt o] w 2
import numpy as np 7 x +*++ f ﬁx i
x=np.arange (0,10,0.1) 001 X% % X X
a=np.cos (x) R
b=np.sin (x) S S
plt.scatter(x,b,c='b', marker="+")""] L) 3 ER
plt.scatter(x,a,c="r", markerz"xn):::: % f : %
plt.show() oo wﬁhﬁ x%*“
: : : : ; o
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Bar Chart 91471

o AT FATAT & T¥A (Bar) 9 I data &I I=i97d &< ar g bar
chart FgTar 8 | T3t syntax g — matplotlib.pyplot.bar(a,b)

over=[1,2,3,4,5]
run=[13,5,7,16,4]
pl.xlabel ("Overs")
pl.ylabel ("Runs”
pl.bar (over, run)
pl.show()

“mport matplotlib.

pyplot as pl

Lables &3TH & o0 =

functions T TIIRT 3T
TS

<ee atel chart ==
ff?ﬁﬁlablesfé‘@’%é’
A

Important :

'ﬁﬁaﬂs%qumw
el adT AT8d ¢ 99
axis ¥ function T

T AT H |




Bar width FT Sga=T
o AT FATAT & T¥A (Bar) 9 I data &I I=i97d &< ar g bar
chart FgTdT & | THeT syntax g —
matplotlib.pyplot.bar(a, b, width=<Value>)

1mport matplotlib.pyplot as pl I

over=[1,2,3,4,5] 14
run=[13,5,7,16,4] 12
pl.xlabel ("Overs"™) -
pl.ylabel ("Runs") :
pl.bar (over, run,width=1/2)
pl.show()

[=] o8] +a 2] [s2]
I 1 1 1 1

1mport matplotlib.pyplot a5 pl

over=[1,2,3,4,5]
run=[13,5,7,16,4] 16 1
1.x1label ("Overs™) 14 1
1.ylabel ("Runs"™)
1.bar (over, run,width=[1,0.5,0.2,0.4,0.9])
1.show () -
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Bar color &Y g1
o fatasr F=TAT & T (Bar) ¥ Ife data T S F< dT 98 bar
chart FgaTdr g | ST syntax g —
matplotlib.pyplot.bar(a, b, color=<code>)

Tmport matplotlib.pyplot as pl
over=[1,2,3,4,5]
run=[13,5,7,16,4]

pl.xlabel ("Overs")

pl.ylabel ("Runs™)

pl.bar (over,run,color ="'red')
pl.show()

import matplotlib.pyplot as pl
over=[1,2,3,4,5]

run=[13,5,7,16,4]

pl.xlabel ("Overs™)

pl.ylabel ("Runs™)

pl.bar (over, run,color ="', 'g', 'b","k","c"])
pl.show()
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Multiple Bar Chart &t 91T

mport matplotlib.pyplot as pl
Lmport numpy as np
over=np.arange(1.0,6.0,1.0)
Ind=[13,5,7,16,4]

=13,5,4,8,11]
pl.xlabel ("Overs™)
pl.ylabel ("Runs™)
pl.bar (over, Ind,color ="b',width=0.25)
pl. bar(over+0 25,Nz,color="k'",width=0.25)
pl.show (

TET GHST oI $HIs 37 TAH W ¢
Show() Function T hicl ol T tl%'@f

A fSIdsT d) bar function &1 YAT3T
J WagWﬁchartﬁﬂgaTm|
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Horrizontal Bar Chart s 91971

“mport matplotlib.pyplot as pl
mport numpy as np
over=np.arange(1.0,6.0,1.0)
Ind=[13,5,7,16,4]

pl.xlabel ("Runs™)

pl.ylabel ("Overs™)

pl.barh (over, Ind,color ="b'")

SHh flU barh() function T TJTIT T
AT & |
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Chart %t anatomy

Chart &T 3T99T U =T (structure) AT g |Nee I |
2H TgT q@l —

Figure — sIs |t AT % Aq9d i a7, Tg plot T
area 21dr g |

Axes — Ig 9¢ area giarl g S| areaids ploting 2T |

— Axis Label - Tg x-axis 3T y-axis ¥ fHera< a1 ¢ |

— Limits — I X-axis 3T y-axis T "I =l AT values =i ST ¢ |

— Tick_Marks — & x-axis 3¥ y-axis 9¥ individual value 2T g |

Title — plot 3 ={T 9% fa@+ aATAT text AT ¢ |

Legends — I8 39 data & AT T color &7 ¥ & ST
plotting & THT TART AT STAT 8 T2 g HT°+ |l Fg

qFAZ |
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Title add FTAT, xlimit 3f< ylimit ¥< FAT

Tmport matplotlib.pyplot as pl
Tmport numpy as np
over=[1,2,3,4,5]
run=[10,3,14,15,4]
pl.x1im(0,10)
pl.title("Cricket Analysis")
pl.bar (over, run,width=1/2)

pl.show()

Cricket Analysis

Code &I €TTeT T Q@Y =G pltitle ()[R
IR pl.xlim () function T gareT fohar 12 1
IRAT & | .
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Legends # add FXAT

import matplotlib.pyplot as pl

1mMport numpy as np

over=np.arange(1.0,6.0,1.0)

ind=[10,3,14,15,4]

nz=[4,9,3,8,10]

pl.title("Ind v/s Nz")

pl.bar (over,1nd,color="b',width=0.25,1label="India'")

pl.bar (over+0.25,nz,color="r',width=0.25,label="Newzeland")

pl.legend(loc="upper left') Ind v/s Nz
pl * Xlabej‘ ( ! Over ! ) \ 14 = ::]:xfzeland
pl.ylabel ("Run") L7

pl.show () 127

10 1
S 8-
o
6_
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D_
1 2 3

Over
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Saving a Figure

import matplotlib.pyplot as pl

IMport numpy as np

over=np.arange(1.0,6.0,1.0)

ind=[10,3,14,15,4]

nz=[4,9,3,8,10]

pl.title("Ind v/s Nz")

pl.bar (over,ind,color="b',width=0.25,label="India")
pl.bar (over+0.25,nz,color="r',width=0.25, label="Newzeland")
pl.legend(loc="upper left')

pl.xlabel ("Over™)

pl.ylabel ("Run™)

pl.savefig ("C:\\MyData\\myfig.png")
pl.show() ‘¥‘-\E~<:
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