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Matplotlib Library
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import matplotlib.pyplot as plt
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import numpy as np
import matplotlib.pyplot as plt
%matplotlib inline
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N_A_Y = np.arange(3,27,3)
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LS_X = np.linspace(-4,4,50)
LS_X = np.linspace(-4,4,58)
LS_Y = LS_X ** 2
LS_Y = LS_X ** 2
plt.plot(LS_X,LS_Y)
plt.show() plt.plot(LS_X,LS_Y, ".")
plt.show()
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https://matplotlib.org/stable/api/_as_gen/matplotlib.pyplot.plot.html

character

description

point marker

pixel marker

circle marker
triangle_down marker
triangle_up marker
triangle_left marker
triangle_right marker
tri_down marker
tri_up marker

tri_left marker
tri_right marker
octagon marker
square marker
pentagon marker
plus (filled) marker
star marker
hexagonl marker
hexagond marker
plus marker

® marker

w (filled) marker
diamend marker
thin_diamond marker
wline marker

hline marker

Line Styles

character

Example format strings:

‘he
“or®

#
#

blue markers with default shape

red circles

'-g"  # green sclid lipe

'--" # dashed line with default coler

"~k:" # black triangle up markers connected by a dotted line

description

solid line style
dashed line style
dash-dot line style

dotted line style

Colors
The supported color abbreviations are the single letter codes
character color
] blue
'E green
‘r red
' cyan
‘m magenta
" yellow
' black
"W white
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plt.plot(LS_X,np.
plt.plot(LS_X,np.
plt.show()

sin(LS_X), "r.")
cos(LS_X), "g--")
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N_A_X = np.arange(1,9)

N_A_X

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

N_A_Y = np.arange(3,27,3)

N_A_Y

array([ 3, 6, 9, 12, 15, 18, 21, 24])
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plt.polar(N_A_X,N_A_Y)
plt.show()
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plt.show()
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plt.step(N_A_X,N_A_Y)
plt.show()
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import numpy as np
import matplotlib.pyplot as plt
%matplotlib inline

# p2 05

N_A X =np.arange(1,9)

N_A Y =np.arange(3,27,3)
plt.xlabel("N_A X")

plt.ylabel("N_A Y")

plt.title("PLOT")

plt.plot(N_A X, N A Y, color = "orange")
plt.show()
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LS X =np.linspace(-4,4,50)
LS Y=LS X**2
plt.plot(LS X, LS Y, "r.")
plt.show()
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plt.plot(LS_X, np.sin(LS_X), "r.")
plt.plot(LS X, np.cos(LS_X), "g--")
plt.show()
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N_A X =np.arange(1,9)
N_A_ Y =np.arange(3,27,3)
pltbar(N A X, N A Y)
plt.show()
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plt.polar(N A X, N A Y)
plt.show()
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plt.step(N_ A X, N A Y)
plt.show()
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Figure, Subplot and Axes

fau> Figure
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Figure = plt.figure()
X = np.arange(-1,5,06.1)
X
array([-1.00000000e+08, -9.000000002-01, -3.00000000e-01, -7.00000000e-01,
-6.00000000e-01, -5.00080800e-01, -4.00000000e-01, -3.00008000e-01,
-2.00000000e-01, -1.00000000e-01, -2.22044605e-16, 1.00000000e-01,
2.00000000e-01, 3.00000000e-91, 4.00000000e-01, 5.80000000e-01,
£6.80000000e-01, 7.00000000e-01, B8.0000000C0e-01, 9.80000000e-01,
1.00000000e+00, 1.10000000e+80, 1.20000000e+08, 1.30000000e+00,
1.40000000e+008, 1.50000000e+80, 1.60000000e+08, 1.70000000e+00,
1.80000000e+0@, 1.50000000e+00, 2.00000000e+E0, 2.10000000e+00,
2.20000000e+00, 2.30000000e+00, 2.40000000e+00, 2.50000000e+00,
2.60000000e+00, 2.70000000e+00, 2.80000000e+08, 2.90000000e+00,
3.00000000e+08, 3.10000000e+00, 3,20000000e+08, 3.30000000e+00,
3.40000000e+00, 3.50000000e+00, 3.60000000e+08, 3.70000000e+00,
3.80000000e+0@, 3.50000000et+00, 4.00000000e+08, 4.10000000e+00,
4.20000000e+00, 4.30000000e+00, 4.40000000e+00, 4.500000600e+08,
4.60000000e+08, 4.70000000e+80, 4.30000000e+00, 4.90000000e+00])
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plt.figure(figsize = (10,8))
plt.plot(X,Y)
plt.show()
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plt.figure(dpi = (158))
plt.stackplot(X,Y)
plt.show()
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plt.figure(facecolor = 'red')
plt.plot(X,Y)
plt.show()

TypeError

t call last)
In [56]:
Line 3:

Traceback (most recen

plt.show()

File E:\ArcGIS Pro\bin\Python\envs\gisenv\Lib\site-packages\mat
plotlib\pyplot.py, in show:
Line 378: return _backend_mod.show(*args, **kwargs)

File E:\ArcGIS Pro\bin\Python\envs\gisenv\Lib\site-packages\ipy
kernel\pylab\backend_inline.py, in show:
Line 41: display(

TypeError: 'NoneType' object is not iterable
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" Jupyter Notebook — O X

[I 11:02:52.801 NotebookApp] [jupyter_nbextensions_configurator] enabled ©.4.1 A
[I 11:02:54.094 NotebookApp] JupyterLab extension loaded from E:\ArcGIS Pro\bin\Python\envs\arcgispro-py3\lib\site-packal
ges\jupyterlab

[I 11:02:54.094 NotebookApp] JupyterLab application directory is E:\ArcGIS Pro\bin\Python\envs\arcgispro-py3\share\jupyt]

.055 NotebookApp] Serving notebooks from local directory: C:\Users\nahid

.055 NotebookApp] The Jupyter Notebook is running at:

.B55 NotebookApp] http://localhost:8888/?token=b@9f1c2438574576e156e577c52ae61a84bf286dc53957bf
:55.856 NotebookApp] Use Control-C to stop this server and shut down all kernels (twice to skip confirmation).
:55.223
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Notebook:
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(J ([ 3D Objects Python 3.9 (XPython)
O O Contacts Other
O [ Desktop Text File
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import numpy as np ()S I).‘>| 9 U.uug,u 9) <aS sy
import matplotlib.pyplot as plt
%matplotlib inline . .
Mg@o|ﬁ|w|ﬂg)ﬁbpwugyﬁw
Figure = plt.figure(facecolor = 'red') .. . N e . L ow e .
X = np.arange(-1,5,8.1) 9 US 0)x>3 9, 69" 9 UJI (€ '°)I')‘-*:f“° 00 "S"J )I')9“’J
Y = np.exp(-X)*np.cos(5%X) . . L.
plt.plot(X,Y) (U2 9) 1o 09j2) -ArcGIS Pro g5 <) 059 65 i)l
plt.show()
fau> subplot
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X1 = np.arange(1,9)

X1

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

Y1l = np.arange(3,27,3)

Y1l

array([ 3,

6, 9, 12, 15, 18, 21, 24])
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plt.plot(X1,¥1)
plt.show()
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plt.
plt.
plt.
plt.
plt.
plt.
plt.
plt.
plt.

subplot(2,2,1)
plot(X1,Y1,"red")
subplot(2,2,2)
plot(Yy1,Y1,"blue")
subplot(2,2,3)
plot(X1,Y1,"yellow")
subplot(2,2,4)
plot(X1,X1,"black™)
show()
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plt.
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subplot(2,2,1)

plot(X1,X1*X1, "red")
subplot(2,2,2)
plot(X1,np.sqrt(X1),"blue")
subplot(2,2,3)
plot(X1,np.exp(X1),"black™)
subplot(2,2,4)
plot(X1,np.logle(X1),"yellow")
show()
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Y axis

X axis

Figure = plt.figure()

Axes = Figure.add axes([®,0,1,1])

Axes.set xlabel("X1 values")

Axes.set_ylabel("Y1l values")

Axes.set title("X1 vs Y1 Graph")
Axes.plot(X1,Y1,"red")

Axes.legend(labels = ["Label™], loc = "lower right")
plt.show()

X1 vs Y1 Graph

25

]

Y1 values

:fﬁlﬁjb C)J)J}S Axes_2 = Figure.add_axes([0.1,8.55,8.4,8.35])
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Sau> Axes
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.6)l> figure ay hds axis oSl o
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Figure = plt.figure()

Axes = Figure.add_axes([©,0,1,1])
Axes.set_xlabel("X1 values™)

Axes.set_ylabel("Y1l values™)

Axes . set_title("X1 vs Y1 Graph")
Axes.plot(X1,Y1,"red")

Axes . legend(labels = ["Label"], loc = "lower right")

Axes 2.set xlabel("X values™)

Axes_2.set_ylabel("Y values")

Axes_2.set_title("X_Y Graph™)
Axes_2.plot(X,Y,"blue™)

Axes_2.legend(labels = ["X-¥"], loc = "lower right")
plt.show()

X1 vs Y1 Graph

X_Y Graph
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import numpy as np
import matplotlib.pyplot as plt
%matplotlib inline

#0205 |

Figure = plt.figure(figsize = (10,8)) Ny A

X = np.arange(-1,5,0.1) TN, T
Y = np.exp(-X)*np.cos(5*X) RN

plt.plot(X,Y) ARy

plt.show() Bl

#Y O’.g)ﬂ:i 10

plt.figure(dpi = (150)) "1 a
plt.stackplot(X,Y) vy~
plt.show()

k9 Sos wgd 5> 63 L2l ¥ sl

Figure = plt.figure(facecolor = 'red") /\ \/\/W
X =np.arange(-1,5,0.1) /

Y = np.exp(-X)*np.cos(5*X) /

plt.plot(X,Y)

plt.show()

#E (205

X1 = np.arange(1,9)

Y1 =np.arange(3,27,3) “ ?
plt.subplot(2,2,1) 10 10
plt.plot(X1,Y1,"red")

plt.subplot(2,2,2) 2 4 6 8 5 10 15 2 5
plt.plot(Y1,Y1,"blue") 0
plt.subplot(2,2,3)

plt.plot(X1,Y1,"yellow") 0
plt.subplot(2,2,4) o
plt.plot(X1,X1,"black") S zo4 68
plt.show()

N @ -]

#O (a2 po3

plt.subplot(2,2,1) z
plt.plot(X1,X1*X1,"red") % 2
plt.subplot(2,2,2) .

plt.plot(X1,np.sqrt(X1),"blue") 2 4 5 8 4 &
plt.subplot(2,2,3) o 075
plt.plot(X1,np.exp(X1),"black") 100 oe
plt.subplot(2,2,4) .
plt.plot(X1,np.log10(X1),"yellow") : 4 & 8 : & & 8
plt.show()




#9 (2 pe3

Figure = plt.figure()

Axes = Figure.add axes([0,0,1,1])

Axes.set xlabel("X1 values")

Axes.set_ylabel("Y1 values")

Axes.set_title("X1 vs Y1 Graph")
Axes.plot(X1,Y1,"red")

Axes.legend(labels = ["Label"], loc = "lower right")
plt.show()

X1 vs Y1 Graph

— Label

#Y G2yl

Figure = plt.figure()

Axes = Figure.add axes([0,0,1,1])
Axes.set_xlabel("X1 values")

Axes.set_ylabel("Y1 values")

Axes.set_title("X1 vs Y1 Graph")
Axes.plot(X1,Y1,"red")

Axes.legend(labels = ["Label"], loc = "lower right")
Axes 2 = Figure.add axes([0.1,0.55,0.4,0.35])
Axes 2.set xlabel("X values")

Axes 2.set ylabel("Y values")
Axes_2.set_title("X Y Graph")

Axes 2.plot(X,Y,"blue")

Axes 2.legend(labels = ["X-Y"], loc = "lower right")
plt.show()
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import numpy as np PPlSL"YV9wC)=HQS?pUSﬂ9qL’\CH?QIJIQ
import matplotlib.pyplot as plt Lo, . | . . L
xmatplotlib inline o)ldges ciSl_w a_wlg rcu.as.w ) arange() U
il aS' @S 03wl subplot() ;1 Hlojes asl_diwo
X = np.arange(1,9)
Y = np.arange(3,27,3) U 95 g -p2jl—wmao 95 Axes U ¥ g Figure ay olob
Figure, Axes = plt.subplots(nrows=2,ncols=2) (PIAA0 Y UG G 95 g 4w
plt.show()
100 100 OD A g i SO D ) LS djg=o oyl
075 0.75 U9y aiwe plt.tight layout() U b . aizy,
0.50 0.50
35S
025 0.25
0.00 : : ; : 00 : . : . 10 10
00 02 04 06 08 10 00 02 04 06 08 10 08 08
100 100
06 06
075 0.75 04 ot
0.50 0.50 02 02
00 : o 00 o ;
0.25 0.25 00 02 04 06 08 10 00 02 04 06 08 10
10 10
0.00 T T T T 00 T T T T 08 08
00 02 04 06 08 10 00 02 04 06 08 10
06 06
04 04
02 02
0.0 gy 00 — :
Figure, Axes = plt.subplots(nrows=2,ncols=1) 00 02 04 06 08 10 00 02 04 06 08 10
plt.tight_layout()
plt.show()
10
0.8
06
04
02‘ T - 3 . 23 a4 e
00 . . . . Ol y2) JSib @y e ) ) Lpigiuw slasi oSl
00 02 04 06 08 10
10
0.8 1
06 1
04 A
0.2 A
00 T T T T
0.0 02 04 06 08 10

LS iy 9 y9x0 009 9 U9l WleMbl puigie <> type() jgiwd b dbie @ 9) j920 0315 £95

print(Axes[@])

print(type(Axes ) ) AxesSubplot(8.0929977,0.577778;0.863484x0.3706833)

<class 'numpy.ndarray'> print(Axes[1])
AxesSubplot(8.0929977,0.0965278;0.863484x@. 370833)

19




S iyhSS for adl> b g, j920 Eaigie

for ax in Axes:
print(ax.plot(X,Y))

[<matplotlib.lines.Line2D object at ©x00LEO1F44FE91490>]
[<matplotlib.lines.Line2D object at @x©0L801F45037D9DE>]

= np.arange(1,9)
= np.arange(3,27,3)
Figure, Axes = plt.subplots(nrows=2, ncols=z1)
plt.tight_layout()
print (type(Axes))
print(Axes[@])
print(Axes[1])
for ax in Axes:
print(ax.plot(X,Y))
plt.show()

X
Y

<class "numpy.ndarray’>
AxesSubplot(©.08929977,0.577778;0.863484x0.370833)
AxesSubplot(@.8929977,0.8965278;0. 863484x0.3708833)
[<matplotlib.lines.Line2D object at ©xBBBEOLEBCTES4828>]
[<matplotlib.lines.Line2D object at OxBBBBOLEBCTETS64E>]
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Figure, Axes = plt.subplots(nrows=2,ncols=1)
Axes[e].plot(X,Y)
Axes[@].set_title("X-Y Graph")
Axes[1].plot(X,X**2)
Axes[1].set_title("X-Y Square Graph")
plt.tight_layout()
plt.show()
XY Graph
20
10
1 2 3 a 5 6 7 8
XY Square Graph
60
40
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01 T T T T T T T
1 2 3 4 5 6 7 8

‘P9 Uyl

U .S iy 3ga> AXes ay g Figure a4 . oujluy Calizo (sloojlal b LuloFigure aS ou)ls jLo Lol
S0 WMy Uil 3y . aiSae a8l )9548 @y g, s9=xe .add_axes()
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Figure_s =‘plt.Figure(Figsize=(6,4)) Figure_S = plt.figure(figsize=(3,4))
:xes_z -lFig;rs;iéagg_axei([?ie,l,l]z Axes_S = Figure_S.add_axes([©,0,1,1])
I:s_h.p(o X, S5 FEEEEEEE) Axes_S.plot(X,Y**@.25, color="orange")
plt.show() plt.show()
22

22
20

20
18 1

18 |
16 1

16 1
14

14 -

1 2 3 4 5 3 7 8
2 a 6 8
Figure_S = plt.figure(figsize=(3,4),facecolor="red")

Axes_S = Figure_S.add_axes([©,0,1,1])
Axes_S.plot(X,Y**8.25, color="orange")
plt.show()

TypeError
call last)
In [32]:

Line 4:

Traceback (most recent

plt.show()

File E:\ArcGIS Pro\bin\Python\envs\arcgispro-py3\lib\site-package
s\matplotlib\pyplot.py, in show:
Line 378: return _backend_mod.show(*args, **kwargs)

File E:\ArcGIS Pro\bin\Python\envs\arcgispro-py3\lib\site-package
s\ipykernel\pylab\backend_inline.py, in show:

iy S facecolor() b aiue
Sg2 Wi g3 aS 1> 13905 41 @ Al
0300 U3 (59090 ArcGIS Pro

E9) azulo LS)|3 Cwgd aS

UG Yig) S Wi 63 ) AS

Line 41: display(
TypeError: 'NoneType' object is not iterable
Figure_2, Axes_2 = plt.subplots(nrows=1,ncols=2,figsize=(14,6))
Axes_2[©].plot(Y,Y**3, color="orange")
Axes_2[@].set_title("Y Graph")
Axes_2[1].plot(X,X**8.3, color="purple")
Axes_2[1].set_title("X Graph")
plt.show()
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In
Line

File
Line

File
Line

File
Line

File
Line

File
Line

File
Line

Figure_2.savefig("Figure_2.png")

PermissionError Traceback (most recent call last)
[41]:

PermissionError: [Errno 13] Permission denied: 'Figure_2.png'

s B Figure_2.savefig( )

E:\ArcGIS Pro\bin\Python\envs\arcgispro-py3\lib\site-packages\matplotlib\figure.py, in savefig:
3015: =1f.canvas.print_figure(fname, **kwargs)

E:\ArcGIS Pro\bin\Python\envs\arcgispro-py3\lib\site-packages\matplotlib\backend_bases.py, in print_figure:
2255: result = print_method(

E:\ArcGIS Pro\bin\Python\envs\arcgispro-py3\lib\site-packages\matplotlib\backend_bases.py, in wrapper:
1669: return func(*args, **kwargs)

E:\ArcGIS Pro\bin\Python\envs\arcgispro-py3\lib\site-packages\matplotlib\backends\backend_agg.py, in print_png:
509: mpl.image.imsave(

E:\ArcGIS Pro\bin\Python\envs\arcgispro-py3\lib\site-packages\matplotlib\image.py, in imsave:

1616: image.save(fname, **pil_kwargs)
E:\ArcGIS Pro\bin\Python\envs\arcgispro-py3\lib\site-packages\PIL\Image.py, in save:
2297: fp = builtins.open(filename, )

:))S )ESIJ 9) L}SJiLO E}é) GAHIQ 041&50
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Figure_3,Axes_3 = plt.subplots(figsize=(14,6))
Axes_3 = Figure_3.add_axes([©,0,1,1])

Axes_3.plot(Y,Y**@.5, label = "Y Square Root", color="orange")
Axes_3.plot(X,X**2, label = "X 2th power", color = "purple")
Axes_3.plot(X,Y, label = "X-Y", color = "blue")
Axes_3.plot(Y,np.sin(Y), label = "Y-Y sin", color="red")
Axes_3.legend()

plt.show()
7 X onpoes
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import numpy as np
import matplotlib.pyplot as plt
%matplotlib inline

#\Ug).a:i

X =np.arange(1,9)
Y =np.arange(3,27,3)

Figure, Axes = plt.subplots(nrows=2, ncols=1) ®
plt.tight layout() .
print(type(Axes)) s
print(Axes[0]) S :
print(Axes[1]) =
for ax in Axes: .
print(ax.plot(X,Y)) g oot ,
plt.show()

¢<class 'numpy.ndarray’>

AxesSubplot(0.0929977,08.577778;0.863484x0.378833)
AxesSubplot(0.0929977,0.08965278;6.863484x0. 370833 )
[<matplotlib.lines.Line2D object at ©0x@20BG1EGCTES4820>]
[<matplotlib.lines.Line2D object at @x@00RG1EGCTE7I640>]
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#YO&)&S XY Graph

Figure, Axes = plt.subplots(nrows=2, ncols=1) : -
Axes[0].plot(X,Y) "l
Axes[0].set_title("X-Y Graph") i » : S ¢
Axes[1].plot(X,X**2) o B ——
Axes[1].set_title("X-Y Square Graph") ‘ -
plt.tight layout() o ——

plt.show() o
#Y (92 po3 22

Figure S = plt.figure(figsize=(6,4)) -

Axes S =Figure S.add axes([0,0,1,1]) 2 .
Axes_S.plot(X,Y**0.25, color="orange") . s

plt.show()

Figure S = plt.figure(figsize=(3,4)) b

Axes S =Figure S.add axes([0,0,1,1]) S "
Axes_S.plot(X,Y**0.25, color="orange") A S
plt.show()

Figure 2, Axes 2 = plt.subplots(nrows=1, ncols=2, figsize=(14,6)) . )
Axes 2[0].plot(Y,Y**3, color="orange") @«

Axes 2[0].set_title("Y Graph") .

Axes 2[1].plot(X,X**0.3, color="purple"y = . /

Axes_2[1].set_title("X Graph") Y
plt.show()

#HJg) Sgo Wgi yd 0aud [l 10yl

Figure 2.savefig("Figure 2.png") &| Figure_2

#702 pol

Figure 3, Axes 3 = plt.subplots(figsize =(14,6))

Axes 3 =Figure 3.add axes([0,0,1,1])

Axes 3.plot(Y,Y**0.5, label ="Y Square Root", color="orange")
Axes_3.plot(X,X**2, label = "X 2th power", color="purple") _
Axes 3.plot(X,Y, label = "X-Y", color="blue") {7
Axes_3.plot(Y,np.sin(Y), label = "Y-Y sin", color="red") - -
Axes 3.legend()

plt.show()
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import numpy as np
import matplotlib.pyplot as plt
%matplotlib inline

X = np.random.randint(1,12,5)
Y = np.random.randint(1,1e,5)
X

array([ 7, 18, 4, 1, 7])

Y

array([7, 4, 4, 1, 4])

.PAS 8y, g9) Axes g Figure b (o=
e Ui @igine
aS @y linewidth = U g) b3 ol b

3)S odliwl o 1w jl Hbls @y adiuwe

2 g) b (JSUib adiue e Linestyle = L
ugs o IS adiuo linestyle (gl ay .ol>
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gl e
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023520 529)> UgWjl 9 EaiSao Layyel g) Wdaul)T Sl

plt.show()

Figure = plt.figure()
Axes = Figure.add_axes([©,90,1,1])
Axes.plot(X,Y**2,color ="green", lw = 4, 1ls = ":")

50

20

10

e b geslicl g @13,S 03wl random.ranint() I aS Cows ¢l awlg 6)15 3,8 o b ¢g)l3905 JSiv @S|

Figure = plt.figure()
Axes = Figure.add_axes([©,9,1,1])

D",

Axes.plot(X,Y**2 color ="green", lw = 4, 1s = ":", marker =
markersize = 18, markerfacecolor = "red",
markeredgecolor = "blue", markeredgewidth = 5)

plt.show()
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Figure = plt.figure()
Axes = Figure.add axes([@,0,1,1])

markersize = 10, markerfacecolor = "red”,
markeredgecolor = "blue”, markeredgewidth = 5)
Axes.set_x1im(@,20)
Axes.set ylim(0,100)

‘P9 Uyl

Axes.plot(X,Y**2,color ="green", lw = 4, 1s = ":", marker = "D", l-.’ {o.Q) 9) L°)92‘° lelt L" 039')‘-20 P:UW
Sac gl 2 s set_ylim() g .set_xlim()

L j9xo bl dAe (Yrogd 9 g

plt.show()
100
w <
60
®
40 ‘v‘
20 "
"‘ SRS
ol d :. i . . : . : :
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Olji;(.x;‘ﬁ) L}JiJi%l(;kg/(j;LdD.LS—
import numpy as np
import matplotlib.pyplot as plt
%matplotlib inline
#1)2 pad o
X = np.random.randint(1,12,5) o
Y = np.random.randint(1,10,5) :
Figure = plt.figure() e A
Axes = Figure.add axes([0,0,1,1]) »
Axes.plot(X,Y**2,color="green", Iw=4, Is=":")
plt_show() 10 35 40 45 50 55 60 65 70
#Y 0yd 03 ® -
Figure = plt.figure() - T
Axes = Figure.add axes([0,0,1,1]) o
Axes.plot(X,Y**2,color="green", Iw=4, Is=":", marker="D", “ R
markersize = 10, markerfacecolor = "red", N %
markeredgecolor = "blue", markeredgewidth = 5) e ‘
plt.show() g 4
Al G YY)
Figure = plt.figure() ) "
Axes = Figure.add axes([0,0,1,1])
Axes.plot(X,Y**2,color="green", Iw=4, Is=":", marker="D", ) HE
markersize = 10, markerfacecolor = "red", N ;o
markeredgecolor = "blue", markeredgewidth = 5) -
Axes.set_x1im(0,20) e T
Axes.set_ylim(0,100)
plt.show()
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Grid, Spines, Ticks

Saux>Ticks

Ui W)guo 4y ticks (g uw ay .o 63wl jldg0i sloygmxo (59) Yol yudlbo (53,5 Lot awlg ticks jl
g xticks() ;1 ,Sal awlg .aiS yidiags 9) 15905 aS S Li—iile w 0D (490393 Euigie (g 6)l5 S99 U9

import numpy as np

import matplotlib.pyplot as plt
import math

%matplotlib inline

Ao 03wl yticks()

.))|9n a) 9 wb ol)m ub_uuLaJo ‘ols.tj| u|9 PD9) Math

.S 3)lg

X = np.arange(@,math.pi*2,08.05)
Figure = plt.figure()
Axes = Figure.add_axes([©,0,1,1])
: I B ’o“, Y = np.sin(X)
LJ9 O Axes.plot(X,Y)
Axes.set_xlabel("angle™)
. - . . Axes.set_title("sine")
J9 J=lpe (Jie gy Axes g Figure jghiuad 9 Y 9 X p1t . show()
‘O.U.SJ.O Q) 2 sine
100
. .o 075
‘o.:.\.uo Ulg.x.c )= ) g )20 >y X )o=>x0 4.w|9
050
0.25
X = np.arange(@,math.pi*2,0.05)
Figure = plt.figure() .00
Axes = Figure.add_axes([0,0,1,1])
¥ = np.sin(X) 025
Axes.plot(X,Y)
Axes.set_xlabel(“angle™) 050
Axes.set_title("sine™) 075
Axes.set_xticks([0,2,4,6])
Axes.set_yticks([-1,0,1]) 100
plt.show() v
0 1 2 3 4 5 6
sine angle
1
Oy L ‘o.uS aol__al ticks gy PHgiuo V>
9 X )90 gloai__igi (g9, il st yticks() g .set_xticks()
adigo sl Y
0
X = np.arange(@,math.pi*2,0.05)
Figure = plt.figure()
Axes = Figure.add_axes([©,0,1,1])
Y = np.sin(X)
Axes.plot(X,Y)
Axes.set_xlabel("angle")
a Axes.set_title("sine")
Axes.set_xticks([®,2,4,6])
0 2 4 Axes.set_xticklabels(["zero","two","four","six"])
angle Axes.set_yticks([-1,6,1])

W90 ay set_xticklabels() b g) X jg=xo0 udl8o paigime

plt.show()
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X =

Axes
=

Axes.
.set_xlabel("angle")
Axes.

Axes

Axes.
Axes.
.set_yticks([-1,08,1])

.spines["right"].set_visible(False)
Axes.

Axes
Axes

np.arange(@,math.pi*2,8.85)
Figure =

plt.figure()
= Figure.add_axes([®,0,1,1])

np.sin(X)

plot(X,Y)
set_title("sine")

set_xticks([©,2,4,6])
set_xticklabels(["zero", "two","four™,"six"])

spines["top"].set visible(False)

plt.show()
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.spines[].set_visible() L g (}S &S da=x0 9; YL AS
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Sau> Grid

o3leiwl 3905 (59, 3,5 aSuiv (531> Linles (gl .grid() ;I -adio 63wl HIg05 ()5S (gAaSa iy awlg
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X = np.arange(@,math.pi*2,8.85)

Figure = plt.figure()

Axes = Figure.add_axes([©,0,1,1])

Y = np.sin(X)

Axes.plot(X,Y)

.set_xlabel("angle")
set_title("sine")
Axes.set_xticks([®,2,4,6])
Axes.set_xticklabels(["zero","two","four","six"])
Axes.set_yticks([-1,0,1])
Axes.spines["right"].set_wisible(False)

Axes
Axes.

Axes.spines["top"].set visible(False)
Axes.grid(True)
plt.show()
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angle

X = np.arange(@, math.pi*2, @.@5)
Figure = plt.figure()

Axes = Figure.add_axes([9,0,1,1])

Y = np.sin(X)

Axes.plot(X,Y)

Axes.set xlabel("angle")
Axes.set_title("sine")
Axes.set_xticks([0,2,4,6])
Axes.set_xticklabels(["zero","two","four™,"six"])
Axes.set_yticks([-1,8,1])
Axes.spines["right"].set visible(False)
Axes.spines["top"].set_visible(False)
Axes.grid(color="b",1s="-", lw="0.25")
plt.show()
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import numpy as np

import matplotlib.pyplot as plt
import math

%matplotlib inline

2 pa3

X = np.arange(0,math.pi*2,0.05)
Figure = plt.figure()

Axes = Figure.add axes([0,0,1,1])
Y = np.sin(X)

Axes.plot(X,Y)
Axes.set_xlabel("angle")
Axes.set_title("sine"
Axes.set_xticks([0,2,4,6])
Axes.set_xticklabels(["zero","two","four","six"])
Axes.set_yticks([-1,0,1])
plt.show()
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#P 2 paS

X = np.arange(0,math.pi*2,0.05)
Figure = plt.figure()

Axes = Figure.add axes([0,0,1,1])

Y = np.sin(X)

Axes.plot(X,Y)
Axes.set_xlabel("angle")
Axes.set_title("sine")
Axes.set_xticks([0,2,4,6])
Axes.set_xticklabels(["zero","two","four","six"])
Axes.set_yticks([-1,0,1])
Axes.spines|"right"].set_visible(False)
Axes.spines|"top"].set_visible(False)
plt.show()

sine

210 two four six
angle

#Y 0y

X = np.arange(0,math.pi*2,0.05)
Figure = plt.figure()

Axes = Figure.add axes([0,0,1,1])

Y = np.sin(X)

Axes.plot(X,Y)
Axes.set_xlabel("angle")
Axes.set_title("sine")
Axes.set_xticks([0,2,4,6])
Axes.set_xticklabels(["zero","two","four","six"])
Axes.set_yticks([-1,0,1])
Axes.spines|"right"].set_visible(False)
Axes.spines["top"].set_visible(False)
Axes.grid(color="b", Is="-", lw = 0.25)
plt.show()
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import numpy as np

import pandas as pd

import matplotlib.pyplot as plt
import math

import calendar . g, 5L I5a0s 1) . L las Uls . cos .
%matplotlib inline 2232 3L 9, 13905 U 1o oounyi o b polgSao 3= Jolw oj

.S d)lg calendar ¢ math olao ay g, matplotlib.pyplot (Numpy
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U1 Y9 awlg Lijl aS Cuws b 15905 @y

X = range(100) Sio .a_diwe odleiwl Hloj Job > jusio ay Wljusi
Y = [value**2 for value in X]
plt.plot(X,Y) .. 9 ‘ol.e.w ooc (glgasLi da.‘x))b ‘@)9J C)J «GDP
plt.show() ~
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matplotlib.pyplot.text — Matplotlib 3.8.0 documentation

S0 5295 Uil plt.show() L =+

import calendar

month_num = [1,2,3,4,5,6,7,8,9,10,11,12]
units_sold = [500,600,750,900,1100,1050,1000,950,800,700,550,450]
fig, ax = plt.subplots()
plt.xticks(month_num, calendar.month_name[1:13], rotation=20)
plot = ax.bar(month_num, units sold)
for rect in plot:
height = rect.get height()
ax.text(rect.get x() + rect.get width()/2., 1.002*height, '%d' % int(height), ha="center', va='bottom")
plt.show()
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plt.figure(figsize=(10,6)) 9 X sloyg=0 jl aS ‘Q.S.;.o A
age weight = pd.read_excel('scatter_ex.xlsx','age weight")
X = age weight['age’] . .
Y = age_weight[ 'weight'] U9J°|)J scatter )I.)QAJ Y
plt.scatter(X,Y) .
plt.xlabel('Age') .O)l.u.\.)
plt.ylabel('Weight')
plt.show() WngX(SLQ)g.‘xO (SI)J '*-
. Sl sl S b)) o
200 [ ]
. plt.ylabel() ¢ plt.xlabel() ;!
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180 . .fg))5'63hib»|
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X = np.array([1, 2, 3, 4, 5, 6], dtype = np.int32)
Apr = [5, 7, 6, 8, 7, 9]
May = [0, 4, 3, 7, 8, 9]

June = [6, 7, 4, 5, 6, 8]

labels = ["April", "May", "June"]

fig, ax = plt.subplots()

ax.stackplot(x, Apr,May,June, labels = labels)
ax.legend(loc = 2)

plt.xlabel( 'Defect reason code')

plt.ylabel( 'number of defects")

plt.title( 'Product Defects - Q1 FY2019')
plt.show()
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matplotlib.pyplot.axis — Matplotlib 3.8.0 documentation

LA dliugd yings Sgr Wgi g5 b g 6a0 UnS> ArcGIS Pro Sgy wgi g AS ¢

wow

labels = ["SciFi","Drama",

sizes = [5,15,10,20,48,10]

explode = (©,0,0,0,0.1,0)

plt.pie(sizes, labels=labels, explode=explode, autopct='%1.1f&&"
shadow=True, startangle=90)

plt.axis('equal’)

plt.show()

uon noow

Thriller", "Comedy","Action", "Romance™’

TypeError Traceback (most recen
t call last)

In [2]:

Line 7: plt.show()

File E:\ArcGIS Pro\bin\Python\envs\gisenv\lib\site-packages\mat
plotlib\pyplot.py, in show:
Line 378: return _backend_mod.show(*args, **kwargs)

File E:\ArcGIS Pro\bin\Python\envs\gisenv\lib\site-packages\ipy
kernel\pylab\backend_inline.py, in show:
Line 41: display(

TypeError: 'NoneType' object is not iterable
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ail> 659y Stuwl 95> 9 WleSer Wi audy HUS (5, 9, LS9 W Higiue yingj Sy g3 S sh=l 5l asy

1 lables=["SciFi","Drama”,"Thriller"”,"Comedy",“Action"”,"Romance"]

2 sizes=[5,15,10,20,48,10]

3 explode =(90,0,0,0,0.1,0)
plt.pie(sizes,labels=lables,explode=explode,autopct="%1.1f&&",shadow=True,startangle=99)
plt.axis("equal”)
plt.show()
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Depts = ["COGS", "IT", “payroll”, "R & D", “"Sales & Marketing"]
rp = [30,15,25,10,20,38]

ra = [32,20,23,11,14,32]

theta = np.linspace(@, 2*np.pi, len(rp))

plt.figure(figsize = (160,6))

plt.subplot(polar =True)

(lines, labels) = plt.thetagrids(range(9,360, int(3606/len(Depts))), (Depts))
plt.plot(theta, rp)

plt.fill(theta, rp, 'b’, alpha = ©.1)

plt.plot(theta, ra)

plt.legend(labels=("plan', 'Actual'), loc=1)

plt.title("plan vs Actual spend by Department")

plt.show()

plan vs Actual spend by Department
IT

ales & Marketing
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plt.xlabel ("Experience

plt.axvline(x =
plt. show()

grp_exp = np.array([12, 15, 13, 28,19, 280, 11, 19, 11, 12, 19, 13, 12,
19, 6, 19, 3, 1, 1, @, 4, 4, 6, 5, 3, 7, 12, 7, 9,
8, 12, 11, 11, 18, 19, 18, 19, 3, 6, 5, 6, 9, 11,
1@, 14, 14, 16, 17, 17, 19, @, 2, @, 3, 1, 4, 6,
6, 8, 7, 7, 6, 7, 11, 11, 1@, 11, 10, 13, 13, 15,
18, 2, 19, 1, 1e, 8, 1e, 19, 19, 17, 16, 11, 1,
1e, 13, 15, 3, 8, 6, 9, 1@, 15, 19, 2, 4, 5, 6, 9,
11, 10, 9, 1@, 9, 15, 16, 18, 13])

nbins = 21

n, bins, patches = plt.hist(grp_exp, bins = nbins)

plt.ylabel("Frequency™)
plt.title("Distribution of experience in a Lateral Training Program™)
grp_exp.mean(), linewidth = 2,

Distribution of experience in a Lateral Training Program

in years")
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wine_quality = pd.read_csv('winequality.csv')

data = [wine_quality['alcohol'], wine_quality['fixed acidity'], wine_quality['quality']]
plt.boxplot(data)

plt.show()
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wine_quality = pd.read_csv('winequality.csv')
data = [wine_quality['alcohol'], wine_quality['fixed acidity'], wine_quality['quality']]
plt.violinplot(data, showmeans = True)
plt.show()
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Heat map
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#Hit map

wine quality = pd.read csv('winequality.csv')

corr = wine _quality.corr()

plt.figure(figsize=(12,9))

plt.imshow(corr, cmap = 'hot')

plt.colorbar()

plt.xticks(range(len(corr)), corr.columns, rotation = 2@)
plt.yticks(range(len(corr)), corr.columns)

plt.show()

ValueError Traceback (most recent call last)
In [2]:
Line 3: corr = wine_quality.corr()

File E:\ArcGIS Pro\bin\Python\envs\gisenv\lib\site-packages\pandas\core\frame.py, in corr:
Line 10707: mat = data.to_numpy(dtype= , na_value=np.nan, copy=False)

File E:\ArcGIS Pro\bin\Python\envs\gisenv\lib\site-packages\pandas\core\frame.py, in to_numpy:
Line 1892: result = ._mgr.as_array(dtype=dtype, copy=copy, na_value=na value)

File E:\ArcGIS Pro\bin\Python\envs\gisenv\lib\site-packages\pandas\core\internals\managers.py, in as_array:
Line 1656: arr = ._interleave(dtype=dtype, na_value=na_value)

File E:\ArcGIS Pro\bin\Python\envs\gisenv\lib\site-packages\pandas\core\internals\managers.py, in _interleave:

Line 1/15: result[rl.indexer] = arr

Valuekrror: could not convert string to float: 'red’
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wine_quality = pd.read_csv('winequality.csv')

corr = wine_quality.corr()

plt.figure(figsize=(12,9))

plt.imshow(corr, cmap = "hot")

plt.colorbar()

plt.xticks(range(len(corr)), corr.columns, rotation = 28)
plt.yticks(range(len(corr)), corr.columns)

plt.show()
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import numpy as np

import pandas as pd

import matplotlib.pyplot as plt
import math

import calendar

%matplotlib inline

#Line plot

X =range(100)

Y = [value ** 2 for value in X]
plt.plot(X,Y)

plt.show()

#bar plot
month _name =[1,2,3,4,5,6,7,8,9,10,11,12]
units_sold = [500,600,750,900,1100,1050,1000,950,800,700,550,450]
fig, ax = plt.subplots()
plt.xticks(month_name, calendar.month name[1:13], rotation=20)
plot = ax.bar(month_name,units_sold)
for rect in plot:

height = rect.get height()

ax.text(rect.get x() + rect.get width()/2., 1.002*height, '%d"' %
int(height), ha = 'center', va = 'bottom")
plt.show()
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#scatter bar

plt.figure(figsize=(10,6)) =
age weight = pd.read_excel('scatter ex.xlsx', 'age weight')

X =age weight['age'] .
Y =age weight['weight'] £
plt.scatter(X,Y)
plt.xlabel("Age")

plt.ylabel('"Weight") m .
plt.show() -

#Stack plot
x = np.array([1,2,3,4,5,6], dtype=np.int32) product Defects - Q1 FY2019
Apr =[5,7,6,8,7,9]

May =1[0,4,3,7,8,9]

June = [6,7,4,5,6,8]

labels = ["April","May","June"]

fig, ax = plt.subplots()
ax.stackplot(x,Apr,May,June, labels=labels)
ax.legend(loc=2)

plt.xlabel('Defect reason code')
plt.ylabel('"number of defects')

number of defects

plt.title(’product Defects - Ql FY201 9’) Defect reason code
plt.show()
#Pie plot: with Jupyter Notebook i

Romance

labels = ["SciFi","Drama","Thriller","Comedy"," Action","Romance"]

sizes = [5,15,10,20,48,10]

explode = (0,0,0,0,0.1,0)

plt.pie(sizes, labels=labels, explode=explode, autopct="%1.1f& &',
shadow=True, startangle=90)

plt.axis('equal')

plt.show() s
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#polar plot

Depts= ["COGS","IT","payroll","R & D","Sales & Marketing"]
rp =[30,15,25,10,20,30]

ra=[32,20,23,11,14,32]

theta = np.linspace(0, 2*np.pi, len(rp))

plt.figure(figsize = (10,6))

plt.subplot(polar = True)

(lines, labels) = plt.thetagrids(range(0,360, int(360/len(Depts))),
(Depts))

plt.plot(theta, rp)

plt.fill(theta, rp, 'b', alpha = 0.1)

plt.plot(theta, ra)

plt.legend(labels = ('plan’," Actual"), loc = 1)

plt.title("plan vs Actual spend by Department")

plt.show()

plan vs Actual spend by Department
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#Hist plot

gre_exp = np.array([12,15,13,20,19,20,11,19,11,12,19,13,12,10,6,19,3,1,1,0,4,4,6,5,3,7,12,7,9,8,12,11,11,
18,19,18,19,3,6,5,6,9,11,10,14,14,16,17,17,19,0,2,0,3,1,4,6,6,8,7,7,6,7,11,11,10,11,10,13,13,15,18,20,19,
1,0,8,16,19,19,17,16,11,1,10,13,15,3,8,6,9,10,15,19,2.4,5,6,9,11,10,9,10,9,15,16,18,13])
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nbins = 21 Distribution of experience in a Lateral Training Program
n,bins,parches = plt.hist(gre exp, bins = nbins)
plt.xlabel("Experience in years")

plt.ylabel("Frequency")

plt.title("Distribution of experience in a Lateral Training Program")
plt.axvline(x=gre exp.mean(), linewidth = 2, color ='r")

plt.show() 2
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#box plOt 16
wine quality = pd.read _csv('winequality.csv') "
data = [wine_quality['alcohol'], wine quality['fixed acidity'],
wine quality['quality']] 0
plt.boxplot(data) . T
plt.show() ) L

#violin plot "

wine quality = pd.read csv('winequality.csv') “

data = [wine_quality['alcohol'], wine quality['fixed acidity'], = 1
wine_quality['quality']] .

plt.violinplot(data, showmeans = True) \

plt.show() .

#Heat map with Jupyter Notebook

wine quality = pd.read csv('winequality.csv')
corr = wine_quality.corr()
plt.figure(figsize=(12,9))

plt.imshow(corr, cmap = 'hot')

iiiii

plt.colorbar() —
plt.xticks(range(len(corr)), corr.columns, rotation = 20) oty .
plt.yticks(range(len(corr)), corr.columns) "
plt.show() e -
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