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More on pandas

Dataframe 2 2 {6 T B )

import pandas as pd
per_df = pd.DataFrame() # £ 4 —1{[fZ5HJdataframe
col = ['class’,'name’,'Birthday’,'salary’,'height’,'weight’]

data = [['class0’, 'John', '1993-10-01',36000, 177, 76], ['class0’, 'Bob’, '1992-10-
0252000, 173, 68], ['class1’, 'Helen’, '1990-10-01',43000, 167, 55], ['class2’, 'Alice’,
'1983-10-03', 27000, 169, 56], ['class1’, 'Justin', '1991-10-02',22000, 180, 78],
['classO', 'David’, '2001-10-03", 15000, 170, 69]]

per_df = pd.DataFrame(data,columns=col, index=['1",'2",'3",'4",'5",'6"])
display(per_df)
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# height >=170 & weight>=60

display(per_df[(per_df.height>=170) & (per_df.weight >=60)])
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# or
display(per_df[(per_df[‘height’]>=170) &(per_df['weight’]>=60 )])




Matplotlib

®Matplotlib (https://matplotlib.org/ ) 5 & {5 I&Matlib I LAY 8 & 1) H
® Matplotlibsy 7 7 F HY=4Hpyplot
® Matplotlib figure Z24%

® Workflow

® 4= (line plot): A= plt.plot(x,y)

® (ki (bar plot): £ A= plt.bar(x,y)

® £ /5 [& (histogram):{sf FH p4 =t plt.hist(scores, bins, ...)
O [ (scatter plot):{fEFHpA =, plt.scatter(x,y)
@51 B (boxplot):{s FH k=, dataframe.boxplot()

® E|JZ[E (pie plot):{sH FH A=t plt.pie(hours...)



Figure

Figure Graph of the Cosine function

\ 1.00 4 cosine
0757 legend

0.50 A1

Axes anadl

0.00 ~

Y axis

-0.25 -

-1.00 T~y

AXis

/

X axis




Workflow

FmatplotlibEE 517 % [&] » FiAEE
Stepl: Prepare Data

Step2: Create Plot
Step3: Plot

Step4: Customize Plot
Step5: Save Plot
Step6: Show Plot
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Workflow 3T [ FE =

Fimatplotlib 5351725 & import matplotlib.pyplot as plt
Stepl: Prepare Data x=[1,2,3,4,5] #Step1

Step2: Create Plot y =[5, 10, 20, 35, 45] # Step 1
Step3: Plot » plt.figure(figsize=(4,6)) # Step 2
Step4: Customize Plot

plt.plot(x, y, color="blue’, linewidth=2, marker='o') # Step 3
Step5: Save Plot

plt.xlabel(“x value”) # Step 4
Step6: Show Plot olt.show() # Step 6

plt.savefig(‘wk1.png') # Step 5
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& (line plot)

M plt.plot(x,y, color="red", linewidth=5.8)

import matplotlib.pyplot as plt plt. show()
x=[1,2,3,4,5] )
y=[1,4,9,16,25] 0]
plt.plot(x,y, color="red" linewidth=5.0) :
plt.show() }
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import matplotlib.pyplot as plt

Taipei_ HTemp =[16.1, 16.5, 18.5, 21.9, 25.2, 27.7, 29.6, 29.2, 27.4, 24.5, 21.5, 17.9]
Taipei_LTemp =[13.9, 14.2, 15.8, 19.0, 22.3, 24.6, 26.3, 26.1, 24.8, 22.3, 19.3, 15.6]
month = range(1, 13)

plt.plot(month, Taipei_HTemp, 'red’)

# 38 (Himonth Kz Taipei_HTempHY &} » FEAEAL TR

plt.plot(month, Taipei_LTemp, 'blue’)

# 38 i month [ Taipei_LTempHY &R » ZF AR ES 4R

plt.xlabel('Month') # x#{HLabel

plt.title('Taipei High and Low Temperature') # [I{[E Htitle

plt.show()




10-year Average Temperature
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from matplotlib import pyplot as plt 55| v o “____.""
Taipei_temp =[23.2, 23.4, 23.3, 22.7, 23.2, 23.4, 23.5, 23.8, 24, 23.9] pol ‘\ A
Taichung_temp =[23.5, 23.8, 23.7, 23.5, 23.6, 23.6, 23.8, 24.3, 24.2, 24.2] e
Kaohsiung_temp = [25.1, 25.4, 25.4, 24.9, 25.4, 25.5, 25.6, 26.1, 25.9, 26.3] 08 2009 IO 20K AT WA G0NE ais wie A
year = range(2008, 2018)
plt.plot(year, Taipei_temp, color = 'blue’, marker='0’, linestyle = '--', label='Taipei')
plt.plot(year, Taichung_temp, color = 'orange', marker='o', linestyle = '-', label="Taichung')
plt.plot(year, Kaohsiung _temp, color = 'green’, marker=".", linestyle = '-.", label="Kaohsiung')

plt.legend(loc = 'upper left')

plt.xlabel('Year', color = 'red’)

plt.ylabel('Temperature’, color = 'red')

plt.title('10-year Average Temperature', color = 'red’)

plt.xticks([2008, 2009, 2010, 2011, 2012, 2013, 2014, 2015, 2016, 2017])
plt.savefig('wn2.png')

plt.show()
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import matplotlib.pyplot as plt

x=[70,80,90,100,110,120,130,140,150]
y=[2,5,11,20,22,20,11,6,2]
tit=['>70','70-79','80-89','90-99','100-109','110-119','120-129','130-139','140-149']

plt.figure(figsize=(8,4)) #8 inch, 4 inch

plt.bar(x,y, width=7, tick_label=tit,label='sample’)
plt.legend() # ILEEIPI

plt.xlabel('smarts’)

EEE sample

plt.ylabel('%') # set label of y asix

plt.title('Bar') # set title

=70  70-79 B0-89 90-99 100-109 110-119 120-129 130-139 140-149

plt.show() marts
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x1=['A",'B','C']
y1=[3,5,7] 7 1
barl = plt.bar(x1,y1) 6 -
patterns=['/","*','0'] 5
for bar in barl: 4

bar.set_hatch(patterns.pop(0)) 3
#barl1[0].set_hatch('/") 2
#barl[1].set_hatch('*') 1 -
plt.show() 0-
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import matplotlib.pyplot as plt
scores = [10, 15, 80, 22, 93, 55, 88, 62, 45, 75, 81, 34, 99, 84, 85, 55,
58, 63, 68, 82, 84, \

77, 69, 90, 100, 75, 65, 54, 34, 38, 48, 88, 71, 72, 5]

bins = [0, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100]
plt.hist(scores, bins, histtype = "bar")
plt.xlabel("Scores") 2]
plt.ylabel("Students") .
plt.show()
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Pie chart
work
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import matplotlib.pyplot as plt 4
Inte"k L/- athers

activities = ["work", "sleep", "Internet", "others"]

hours =[8, 7, 2, 7]

colors = ["lightgreen", "lightblue", "yellow", "pink"]

plt.pie(hours, labels = activities, colors = colors, shadow = True, explode = (0, 0, 0.1, 0),
autopct = "%1.1f%%") # KFEUE B o bR B B/ NEGEE— 17 308 s PREVE BRI B
plt.axis("equal") # S [EIEFELLAIHZE

plt.title("Pie chart", {"fontsize" : 18})

plt.show()
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x=[170,165,158,182,173] o —
y=[70,54,50,69,70] 7

plt.scatter(x,y) e

plt.xlabel(“Height”) o

plt.ylabel(“weight”) =0 .

plt.show() ol . S
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£ 17 DataFrame

import matplotlib.pyplot as plt

import pandas as pd

per_df = pd.DataFrame() # FE 4 —1{fZ5HJdataframe
col = ['class’,'name’,'Birthdate’,'salary’,'height’,'weight’]

data = [['class0O’, 'John', '1993-10-01',36000, 177, 76], ['classO’, 'Bob’, '1992-10-

2'52000, 173, 68], ['class1’, 'Helen', '1990-10-01',43000, 167, 55], ['class2’,
'Alice’, '1983-10-03', 27000, 169, 56], ['class1’, 'Justin', '1991-10-02',22000, 180,
78], ['class0', 'David’, '2001-10-03', 15000, 170, 69]]

lper_df = pd.DataFrame(data,columns=col, index=['1",'2",'3",'4",'5','6'])

|print(per_df)




Scatter plot

plt.show()

per_df.plot(kind="'scatter’,x='weight',y="height',color="red’)

per_df.plot(kind="scatter',x="weight',y="height',color="red")
plt.show()
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Boxplot

plt.boxplot([per_df.height,per_df.weight],labels=[‘height ’weight'])
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Bar plot

# a simple line plot

per_df.plot(kind="bar',x="name’,y="'salary’)
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Line plot, multiple columns

# gca stands for 'get current axis'
ax = plt.gca()

per_df.plot(kind='line',x='name’,y="height',ax=ax)

per_df.plot(kind='line',x='name’,y="weight’, color='red’, ax=ax)

plt.show() e
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Save plot to file

plt.show() 22X plt.savefig('outputfile.png’)

per_df.plot(kind='bar',x="name’,y="height’)
# the plot gets saved to 'output.png'
plt.savefig('output.png’)

plt.show()
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names = ['group_a', 'group_b', 'group_c']
values =[1, 10, 100]

plt.figure(figsize=(9, 3))

plt.subplot(131)

plt.bar(names, values)
plt.subplot(132)
plt.scatter(names, values)
plt.subplot(133)

plt.plot(names, values)
plt.suptitle('Categorical Plotting')
plt.show()
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A csv file 1% 2 A HT 45

import pandas as pd

from matplotlib import pyplot as plt
plt.figure(figsize=(8,5))
gas_df = pd.read_csv("gas_prices.csv")
for country in gas_df:

print(country)

if country !="Year' and country!="'group":

plt.plot(gas_dfYear, gas_df[country], marker=".",label=country)

plt.legend()
x_list= list(range(1990,2009,2))
plt.xticks(x_list)

plt.show()




Grouped barplot by
column

import numpy as np

import matplotlib.pyplot as plt

# set width of bar

barWidth = 0.3

# set height of bar
bars1=[208,216,246,270,246,336,214,296,196,264]

Title

2019
350 T 2020

Jan Fab Mar Apr May Jun Jul Aug Sep Oct
Months

bars2=[290,232,274,190,198,258,354,336,374,200]

# Set position of bar on X axis

rl = np.arange(len(barsl))

r2 =[x + barWidth for x in r1]

# Make the plot

plt.bar(rl, barsl, color="peru’, width=barWidth, label='2019")
plt.bar(r2, bars2, color='gold', width=barWidth, label='2020")
# Add xticks on the middle of the group bars
plt.xlabel('Months',fontweight="bold',fontsize = 15)
plt.ylabel('Flight',fontweight="'bold',fontsize = 15)
plt.xticks([r + barWidth for r in range(len(bars1))],
['Jan','Fab’,'Mar','Apr', '‘May','Jun’,'Jul','Aug','Sep','Oct'])

# Create legend & Show graphic

plt.title(' Title',fontsize = 15,fontweight="bold')

plt.legend()

plt.show()




Grouped barplot by column -

30 e varl
m— var2
5 - ard

import numpy as np

import matplotlib.pyplot as plt
# set width of bar

barWidth = 0.25

# set height of bar

barsl =12, 30, 1, 8, 22]

bars2 =[28, 6, 16, 5, 10]
bars3 =[29, 3, 24, 25, 17]

# Set position of bar on X axis
rl = np.arange(len(bars1))

r2 = [x + barWidth for x in r1]

r3 =[x + barWidth for x in r2

A B C D E

# Make the plot oo
plt.bar(rl, bars1, color='gray', width=barWidth, edgecolor='white',
label="'varl')

plt.bar(r2, bars2, color='darkorange', width=barWidth,
edgecolor="'white', label='var2')

plt.bar(r3, bars3, color="navy', width=barWidth, edgecolor='white’,
label='var3')

# Add xticks on the middle of the group bars
plt.xlabel('group’, fontweight="bold')
plt.xticks([r + barWidth for r in range(len(bars1))], ['A', 'B', 'C', 'D', 'E'])

# Create legend & Show graphic
plt.legend()
plt.show()




Ref: set color

Google search: color picker

ERERLIEE TE:

black

k

dimgray
dimgrey
grey

gray
darkgrey
darkgray
silver
lightgray
lightgrey
gainsboro
whitesmoke
white

W

SNOW
rosybrown
lightcoral
Indiarred
brovmn
firebrick
Manoon
darkrad

risdd

r

mistyrose
salmon
lomato
darksalmon
coral
orangered
lightsalmon
sienna
saashell
chocolate
saddiebrown
sandybrown
paachpuff
paru

linen

bisgue
darkorange
burywood
antiquewhite
tan
navajowhite
blanchedalmand
papayawhip
moCccasin
orange

wheat

oldlace
floralwhite
darkgoldenrod
goldennsd
cornsilk

gold
lamonchiffon
khaki
palegoldenrod
darkkhaki
vory

baiga
lightyehlow
lightgoldenrodyellow
olive

¥

yallow
ollvedrab
vellowgreen
darkolivegresn
greenyellow
chartreuse
lawngresan
sage
lightsage
darksage
honeydew
darkseagrean
palagrean

lightgrean
forastgrean
limegreen
darkgreen
green

g

liriee
S8agreen
mediumseagrean
springgreen
mintcream

I siategrey
lightsteaiblue
B comilowerblue
[ royalblue
ghostwhite
lavender
midnightblue
oy
I cokbiue
B mediumblue
I oue

mediumspringgrean [N b
medliumaguamarine [ slateblue

aguamarine
furquoise
lightseagreen
mediumiturgquoise
azure
lightcyan
palefurguoise
darkslategray
darkslategrey
teal

darkcyan

-

cyan

aqua
darkiurquoise
cadetblue
powderblue
lightblue
deepskyblue
skyblue
ligihtskytbiue
slaalblue
alicablue
dodgerblus
lightslategrey
lightslategray
slategray

darkslatebluea
mediumslatebluea
mediumpurple
bluavicket
indigo
darkorchid
darkviclet
mediumarnchid
thistle

plum

violat

purple
darkmagenta
m

fuchsia
magenia
orchid
mediumvicketred
deeppink
hotpink
lavendarblush
palavioletred
crimson

pink

lightpink
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