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1 Python &7

TETHIE

BRI BRA T ASTRAR https://bioinfo.ke.qg.com,

11 ZEHEATRER

# A EH. BIEFNEER
2 + 2

2+ 3 *5

17

(2+3) *5

25

23

o°

7 # BURER , FIKTEUER AT UL 2 AEE N A

23 // 7 #

3

# BIREE  EEBEFTEAN , GEOEREEAN—E,
2+

File "<ipython-input-9-d066253e063d>",
2+

A

SyntaxError: invalid syntax
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1.2 Python FHIEIEZEERY | ¥ (int), (Fm (float) FIFFFER (str)

type (2)

int

type (2.5)

float

int(2.4)

type ('Hello

str

, world! ") # FREBMAEXMHEIS (B35, W55, =

# MRFHBIEF3S , WikeE

‘hello , worl

File "<ip
‘hello ,

SyntaxError:

d

ython-input-16-874a8e2fccea>", line 2
world

A

invalid character in identifier

1.3 FRBHEEMES)

'"Hello' +

'helloworld!

'world!'

=3l%)

10
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'hello' + 21 # SARRH , BINFRFEAREARID

TypeError Traceback (most recent call last)

<ipython-input-18-2£37c7cd8411> in <module> ()
--—=> 1 'hello'+21

TypeError: must be str, not int

'hello' + '21'

'hello2l"

'Hello' * 5 # WMNRHEE, A0[EH|

'HelloHelloHelloHelloHello'

"hello'*5.0 # HHARRAI

TypeError Traceback (most recent call last)
<ipython-input-21-8dc053398ad8> in <module> ()

---==> 1 'hello'*5.0

TypeError: can't multiply sequence by non-int of type 'float'

’374\ FENEIER + FERFNAR , KFAEEAMTA ? BHAEFNFTNIE ? £ W XE AR Python XAlg

11
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# TEHB—ITET—H
a=>5

# BRBEATENAL  BAREVKES
= 30

c = 'hello!'

Q

'hello'

c = 'goodbye'
c

'goodbye'
# AERmA: AEMERE , JelEX , TRIZR

LookLikeThis = 1
look like this = 'a'

1.5 % —/NEFF HelloWorld.py

12
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# B INEFFRER

# ERA #

# print() # FTEDANBBREREL
print ('ehbio')

a =5

print (a) # FTENE=E

ehbio

myName = input ()

a

myName = input ('please type your name ! \n')

please type your name !
ehbio

#len () BETFFTERIMEK
len('hello')
len('hell o'")

## LTV KRR
str ()

int ()

float ()

13
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float (2)

2.0

42 == '42' # FRHMPFARRE
False

# HEARME None, BR¥UHNSHIIRRIE

type (None)

NoneType

None == 42

False

#This is my second python pargram!

myName=input ('What is your name?')
print ('It is good to meet you,' + myName)
print ('The length of your name is '+ str(len (myName)))

print ('What is your age?')
myAge=input ()
print ('You will be ' + str( int( myAge)+l )+ ' in a year.')

What is your name?wang

It is good to meet you,wang
The length of your name is 4
What is your age?

2

You will be 3 in a year.

# W ERBERZEENTHNETT , BEIFHAINMIZITIE ?
import os

os.getcwd ()

'F:\\mega\\ehbio\\python'

14
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os.chdir ('F:\\mega\\ehbio\\python')
os.getcwd ()

'"F:\\mega\\ehbio\\python'

# EBTE/R IPython & Mz{TREFF
$run helloworld.py

1.6 ZIEMPLIRIRME

1.6.1 F/REHEE

a = False
a

False

b = True
b

True

1.6.2 PLBIRIERS

42 == 21
False

42 == '42"
False

15
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2 =1

True

a = 'hello'

a == 'hello'

True

a == 'goodbye'

False

1.6.3 7o/R¥E{EFRF and or not

True and True

True

True & False

False

not False

True

not not True

True

1.6.4  Fo/RIRIERELEIRIERF

16
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(3 >2 ) and ( 5 < 6 )

True

(3<2)or (5<6)

True

1.7 EHIR

# &t
name = input ('Please enter a name\n')
if name == 'ehbio':

print ('hello ehbio')
else:

print ('You are not ehbio')

Please enter a name
ehbio
hello ehbio

1.71 if &R

if & (True or False)

AR 1

else :

R BR2

17
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1.7.2 elif ZNLNR

elif &4 :
RS
age = int (input ('please enter your age!\n')) # input() MWREFFAKRNES , BTFERIER

if age < 18:
print ('Hi, kids'")
elif 40 >= age >= 12:
print ('Hi, young man')
elif age > 40:

print ('Hi, old man')

please enter your age!
34

Hi, young man

1.7.3 while 1%

a =20

if a < 5:
print ('Hello, world')
a=a+1

Hello, world

a =20
while a < 5:
print ('Hello, world'")

a=a-+1

Hello, world
Hello, world
Hello, world
Hello, world
Hello, world

18
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name = "'
while name '= 'Your name':
name = input ('Enter your name\n')

print ('Thank you')

Enter your name
your name
Thank you

1.7.4 break # continue

while True:
name = input ('
if name == 'Yo

Please enter your name!\n')

ur name':

break # PkE{EH

print ('You are rig

Please enter your
Your name

You are right!

# IEINEFEIKS
while True:
name = input ('
if name !'= 'Bo
continue
print ('Hello,
password = inp
if password ==
break

print ('Access gran

Who are you?

Bob

Hello, Bob. What i
fish

Acess granted!

ht!")

name !

Who are you?\n'")
b':
# RBFEFFBkE R K
Bob. What is your password?')
ut ()
'fish':

ted!")

s your password?

19
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1.7.5 for #lrange () K%K

i

# for M range () SRILEEHEF XKLL
for i in range(5):
print (i)

print ('Hello world'")

0
Hello world
1
Hello world
2
Hello world
3
Hello world
4
Hello world

# FMHW while fEIR

i=0
while 1 < 5:
print (i)

print ('Hello world")

i=1i+1
0
Hello world
1
Hello world
2
Hello world
3
Hello world
4

Hello world

# ST 1+2+43+...+100=">

total = 0

for i in range(101):
total = total + 1i

print (total)

5050

20
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# S 1+2+3+...+100="?
total = 0

for i in range(101):

total += i

print (total)

5050

1.7.6

range() R¥ (FFg , 1F1LE , HK)

for i in range(l, 10, 2):

print (i)
1
3
5
7
9
help (range)

Help on class range in module builtins:

class range (object)

range (stop) —-> range object

range (start, stopl[, step]) -> range object

Return an object that produces a sequence of integers from start (inclusive)
to stop (exclusive) by step. range(i, j) produces i, i+1, i+2, ..., j-1.
start defaults to 0, and stop is omitted! range(4) produces 0, 1, 2, 3.
These are exactly the valid indices for a list of 4 elements.

When step is given, it specifies the increment (or decrement).
Methods defined here:

__contains_ (self, key, /)

Return key in self.

__eq_ (self, value, /)

Return self==value.

21
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__ge_ (self, value, /)

Return self>=value.

__getattribute (self,

Return getattr(self,

__getitem (self, key,
Return selflkey].

gt (self, value, /)

Return self>value.

__hash_(self, /)
Return hash(self).

__iter (self, /)

Implement iter(self).

__le (self, value, /)

Return self<=value.

len (self, /)

Return len(self).

1t (self, value, /)

Return self<value.

__ne_  (self, value, /)

Return self!=value.

__new__ (*args, **kwargs)

Create and return a new object.

__reduce_ (...)

helper for pickle

__repr__ (self, /)
Return repr(self).

__reversed (...)

Return a reverse iterator.

count (...)

rangeobject.count (value)

index (...)

from builtins.type
See help (type)

for accurate signature.

-> integer -- return number of occurrences of value

22
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| rangeobject.index (value, [start, [stop]]) -> integer -- return index of value.
| Raise ValueError if the value is not present.

|

Data descriptors defined here:

start

step

stop

for i in range(5, -1, -1):
print (i)

O P N W s> W,

# WSS, JBWT
# 100 JTk , 5 TTHRESR 3 T—RE, 0.5 T—HKRE , K 100 THT , AR =FRENEIA 100, BRWIERR

# BRREEEN x D, 8h y R, BK z 4
print ("x vy z")
for x in range (1, 101):
for y in range (1, 101):
for z in range(l, 101):
if x+y+z==100and 5 * x + 3 * y + 0.5 * z == 100:
print(x, vy, z)

Xy z
5 11 84
10 2 88

1.8 AR

import random # YZMEMRES , HESKH
for i in range(5):

print (random.randint (1, 10))

23
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o NN oN

import random as rd
for i in range(5):
print (rd.randint (1, 10))

~N 3 O oo N

from random import randint
for i in range(5):
print (randint (1, 10))

N o O @ o

import sys
import os

import math

# LRE/IMOIF , IRHIRALEIR |, PUTTTRA SR AT 45 R
import sys
while True:
print ('type exit to exit.')
response = input ()
if response == 'exit':
sys.exit () # IBY Python FEFF

print ('Let us have a short break!')

type exit to exit.

exit

24
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An exception has occurred, use %tb to see the full traceback.

SystemExit

C: \Users\Administrator\Anaconda3\lib\site- packages\IPython\core\interactiveshell.py:
2870: UserWarning: To exit: use 'exit', 'quit', or Ctrl-D.

warn ("To exit: use 'exit', 'quit', or Ctrl-D.", stacklevel=1l)

1.9 BR¥: NER. BE LR

1.9.1 E¥tprint ( ,len () ,input () ,int (), str ( ¥ HREERH

help (print)

Help on built-in function print in module builtins:

print(...)

print (value, ..., sep=' ', end='\n', file=sys.stdout, flush=False)

Prints the values to a stream, or to sys.stdout by default.

Optional keyword arguments:

file: a file-like object (stream); defaults to the current sys.stdout.
sep: string inserted between values, default a space.
end: string appended after the last value, default a newline.

flush: whether to forcibly flush the stream.

print('a', 'b'")

ab
# BE R
def sum(a, b):

c=a+b
print (c)

sum (3, 4)

25
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def sum(a, b): # a,b FAETEMNERIKFHRFTN S
c=a+b

return c

sum (1, 3)

import random

def getAnswer (answerNumber) :

if answerNumber ==

return 'It is certain'
elif answerNumber ==

return 'It is decidely so'
elif answerNumber == 3:

return 'Yes'
elif answerNumber == 4:

return 'Reply hazy try again'
elif answerNumber ==

return 'Ask again later'
elif answerNumber ==

return 'Concentrate and ask again'
elif answerNumber == 7:

return 'My reply is no'
elif answerNumber == §:

return 'Outlook not so good'
elif answerNumber ==

return 'Very doubtful'

r = random.randint (1, 9)
fortune = getAnswer (r)

print (r, fortune)

8 Outlook not so good

# kT None HWIH
print () # FTENNBAZT , FTAA None , HMWRIZES

AJRER NA, null %F

26
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print ('cat', 'dog', 'mice') # {UBZS¥

cat dog mice

print('cat', 'dog', 'mice', sep='*', end='88888") # end, sep MERBRT S

cat*dog*mice88888

1.10 FEAL [RIERE

LRER | Rz,
REBER : ERBLZIN.

FERI IR AR , e RAEEEREHALE.,

def spam() :
eggs = 1000
return eggs

spam ()

1000

eggs # 1R4E : eggs RWENX , AR eggs BEENERE spam() FHEREE

NameError Traceback (most recent call last)
<ipython-input-90-6eaa731l6ed4ae> in <module> ()

--—--> 1 eggs

NameError: name 'eggs' is not defined

27
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# IR A E e ARMETNLE
def ehbio():

eggs = 99

spam ()

print (eggs)

def spam() :
eggs = 0
return eggs

ehbio ()

99

spam ()

# £ RTEERTMERBFER
def spam() :
print (eggs)

eggs = 28

spam ()

28

print (eggs)

28

# REBRGAERKFHLENERETE
def spam() :
eggs = 'spam local'

print (eggs) # ¥t spam local

def bacon() :

28
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eggs = 'bacon local'
print (eggs) # Hith bacon local
spam ()

print (eggs) # ¥t bacon local

eggs = 'global'

bacon ()

bacon local
spam local
bacon local

print (eggs)

global

1.11 FHAL /% E global

# ERBNEHLRELE

def spam() :
global eggs # FHAALBRET=E
eggs = 5

eggs = 7

spam () # AHABEXERE spam()
print (eggs)

def spam() :
global eggs # this is the global

eggs = 'spam'

def bacon() :

eggs = 'bacon' # this is a local

29
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def ham{() :
print(eggs) # this is the global

eggs = 42 # this is the global
spam ()

print (eggs)

spam

112 FERLLE

B E LR AT REIRGE | TREERIALIE

def spam(divideBy) :
return 21 / divideBy

spam (3)
spam(7)

spam(0) # WMRE 0, NEIREE

ZeroDivisionError Traceback (most recent call last)

<ipython-input-107-b3fcab5f67bd4> in <module> ()
-——-> 1 spam(0)

<ipython-input-106-£3d08c8e42a5> in spam(divideBy)
1 def spam(divideBy) :

———> 2 return 21/divideBy
3 spam(3)
4 spam(7)

ZeroDivisionError: division by zero

30
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# BUES , FATATLAER) try M except fRIR
def spam(divideBy) :
try:
return 21 / divideBy
except ZeroDivisionError:

print ('Error: invalid argument')

spam (0)
spam(3)

Error: invalid argument

# PUENEEIREENS , RN EEHRENBSIE 2
def spam(divideBy) :
try:
return 21 / divideBy
except:

print ('Error: invalid argument')

spam(0)

Error: invalid argument

import traceback

def spam(divideBy) :
try:
return 21 / divideBy
except:
traceback.print exc()

spam (0)

Traceback (most recent call last):
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File "<ipython-input-115-9238a8901fff>", line 4, in spam
return 21/ divideBy

ZeroDivisionError: division by zero

# B sys 1R

import sys

def spam(divideBy) :

try:
return 21 / divideBy
except:
info = sys.exc_info()
#print (info)
print (info[0], ":", info[l])
spam (0)
<class 'ZeroDivisionError'> : division by zero

# RE 6 KHLEHIEFIHK

# This is a guess the number game.

import random

secretNumber = random.randint (1, 20)

print ('I am thinking of a number between 1 and 20."')

# Ask the player to guess 6 times.
for guessesTaken in range(l, 7):
print ('Take a guess.')

guess = int (input())

if guess < secretNumber:
print ('Your guess is too low.')
elif guess > secretNumber:
print ('Your guess is too high.')
else:
break # This condition is the correct guess!

if guess == secretNumber:
print ('Good job! You guessed my number in ' +
str (guessesTaken) + ' guesses!')
else:
print ('Nope. The number I was thinking of was ' + str(secretNumber))
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I am thinking of a number between 1 and 20.
Take a guess.

1

Your guess 1is too low.
Take a guess.

6

Your guess is too low.
Take a guess.

5

Your guess 1s too low.
Take a guess.

3

Your guess is too low.
Take a guess.

4

Your guess is too low.
Take a guess.

6

Your guess is too low.

Nope. The number I was thinking of was 7

# collatz ¥, ANREBENITED n//2, MFEATENFTED 3*n+1
def collatz(n):

print (n)

if n %2 ==1andn > 1:
collatz(3 * n + 1)

elif n % == 0:

collatz(n // 2)

n = input ('enter a number:')
n = int (n)

collatz (n)

enter a number:4
4
2
1

113 %Iz

"FFR" B—ME , Pban [1,3,3, cat]
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a = [1 for i in range (5)]
a

al0] # FIEMTHEUE

al3]

zoo = ['cat', 'dog', 'rat', 'elephant']
zoo [3]

'elephant'’

zoo[0:2]
['cat', 'dog']
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'hello ' + zoo[3]

'hello elephant'’

AR

zoo [-1]

'elephant'

Zz00 =

= [lb!, Vcl, Idl]
['cat', 'dog', 'rat', 'elephant']

total

[a, zooO]

total

[(['b', 'c', 'd'], ['cat', 'dog', 'rat', 'elephant'l]]

total[0][1]
ICI
total[1][0]
'cat'

zoo|[0] %!|Z=F1 AR zoo[0:2] F|Z=FIV] &

zoo[0:2]

['cat', 'dog']

z00[100] # MY EHR4EE
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IndexError Traceback (most recent call last)

<ipython-input-13-034b9400bdc5> in <module> ()
---=> 1 zoo[100]

IndexError: list index out of range

BEIRKE
len (zo00)
4

# ATHEXRIIRKE
zoo = ['cat', 'dog', 'rat', 'elephant']

Z00

['cat', 'dog', 'rat', 'elephant']
zoo[0] = 'five'

Z00

['five', 'dog', 'rat', 'elephant']

FREEEFE
a = [1 for i in range(5)]
a

= [1i for i in range (3, 10, 2)]
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a * 3 # JIRHNES

MiEREA TR

del a[0] # BFEITHFREANZE

# NSRRI
bookNames = []
while True:
print ('Enter the name of books' +
str(len (bookNames) + 1) + 'Or enter nothing to stop')
name = input ()
if name == '':
break
bookNames = bookNames + [name]
print ('The books are:\n')
for name in bookNames:

print (' ' + name)

enter the name of bookslOr enter nothing to stop
lives

enter the name of books20r enter nothing to stop
python

enter the name of books30r enter nothimg'toc stop
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linux

enter the name of books4Or enter nothing to stop
The books are:
lives

python

linux

S RAEABIF IR

for i in range(5):

print (i)

>w NN kO

=>w NN kO

in 1 not in 4k

tool = ['python', 'R', 'perl', 'java'l
'oython' in tool

True

'"C'" not in tool

True
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V%3 % EWME
tool = ['python', 'R', 'perl', 'java'l

first = tool[O0]

second = tool[1l]

third tool[2]

forth = tool[3]

print (first, second, third, forth)

python R perl java

# B—FAR

tool = ['python', 'R', 'perl', 'java'l]
first, second, third, forth = tool
print (first, second, third, forth)

python R perl java

YRR MR IR

it += -= *= EE = =T AERF R EENMES

o\°
Il

a = 32
a+=1 #Z%EMNT a =a + 1

a

33

FIEMERME—RE , S MUERAE —LaCKN—ARIE. JIRKE - K. . BERSURIESIRE

tool = ['python', 'R', 'perl', 'java']
tool.index ('R")

tool.index ('perl')
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tool.index ('C') # ®RBTE list FHIEN

ValueError

<ipython-input-44-385ebd06ddfe> in <module> ()
-——-> 1 tool.index('C")

ValueError: 'C' is not in list

# A

tool = ['python', 'R', 'perl', 'java'l]
tool.append('C') # ®¥PIT—KHMEZ—H
tool

['python', 'R', 'perl', 'java', 'C']

# A

tool = ['python', 'R', 'perl', 'java'l
tool.insert (1, 'C")

tool

['python', 'C', 'R', 'perl', 'java']

# ARG , REEEIIRLER 'str' object has no attribute

eggs = 'hello'
eggs.append('o")

Traceback

"append’

(most recent call last)

AttributeError

<ipython-input-51-f76c80edd988> in <module> ()
1 #@ARMAEM, ReeEdk LA
2 eggs='hello'

--—-> 3 eggs.append('o")

AttributeError: 'str' object has no attribute

Traceback

(most recent call last)
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# AR, REEfESFR ER 'str object has no attribute 'insert'
eggs = 'hello'

eggs.insert (1, 'o')

AttributeError Traceback (most recent call last)

<ipython-input-52-2laceb5fda09> in <module> ()
1 #FAFEM , REEESI R ER 'str' object has no attribute 'append'
2 eggs='hello'

----> 3 eggs.insert(l,'o")

AttributeError: 'str' object has no attribute 'insert'
# Wik
tool = ['python', 'R', 'perl', 'java'l

tool.remove ('java')
tool

['python', 'R', 'perl']
# MR ERHERARSE

tool = ['python', 'R', 'perl', 'java'l

tool.remove ("C")

ValueError Traceback (most recent call last)

<ipython-input-54-cle62b8d0701> in <module> ()
1 # MR A FENER RS

2 tool = ['python', 'R', 'perl', 'Java' ]

-—-—=> 3 tool.remove ("C")

ValueError: list.remove(x): X not in list

# XFIRERTHEF

1t = [1, 32, 4, 7, 5]
lt.sort ()
1t
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(1, 4, 5, 7, 32]

lt.sort (reverse=True)
1t

1t = [1, 9, 2, 'a'l # ANEXEBERAHERF, sort () A ascrr BTHEF , AN a £ 2 Z80
lt.sort ()

TypeError Traceback (most recent call last)

<ipython-input-89-69cf80e7b764> in <module> ()

1 1t=[1,9,2,'a'" 1# AR XV AR HF,sort O F Hasciti#HtiT7HF , A/ NEafEz 2 /]
-——-> 2 lt.sort()

TypeError: '<' not supported between instances of 'str' and 'int'

114 FREHMTA

name = 'python'
name [0:2]

'o' in name

True
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"o’ not in name

False

for i in name:

print (i)

5 O o =< T

# JUH tuple, ANEMEH

eggs = (1, 2, 'a'")
type (eggs)
tuple

# RNAMEH
eggs([l] = 'python'

TypeError Traceback (most recent call last)
<ipython-input-71-d14153220cl6> in <module> ()

-——=> 1 eggs[l]="'python'

TypeError: 'tuple' object does not support item assignment

eggs[1]

# JUAAR 0, 3%k (), FEXSWTER
type(('hello'"))
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str

type(('hello',)) # ESfETATHEEERR

tuple

tool = ['python', 'R', 'perl', 'java'l
tuple (tool)

115 5|H

42

100

SN VR O
Il
©

100

42

FIRM5I A

a = [1 for i in range (5)]
a
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b = a
b

['hello', 1, 2, 3, 4]

import copy # FIFRHKES
a: ['b‘, 'c', 'd', Ve']

deep.copy() 2RI FZHEE T FI3K , 1 deepcopy()
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[ll 2/ 4[ 6/
copy.copy (a)

(7, 911

o
I

a=1[1, 2, 4, o,
copy.deepcopy (a)

o
I

(111, 911

116 TFHLGE : EXY

myTool = {'first': 'python',

myTool

{"first': 'python', 'forth':

myTool['first']

'python'

'second’':

'perl’',

IRV’

'second':

'third':

'Rl,

'linux',

"third':

'forth'

'linux'}

: 'perl'}
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117 FH5IIR

# BAFHERHFHN, FREMATAREEYI RIS |, MIRERFIIKN

a=1[1, 2, 3]

b=12, 1, 3]

a ——

False

myTooll = {'first': 'python', 'second': 'R', 'third': 'linux', 'forth': 'perl'}
myTool2 = {'first': 'python', 'third': 'linux', 'second': 'R', 'forth': 'perl'}
myTooll == myTool2

True

# BUEET 5

myTool['second']

NameError Traceback (most recent call last)

<ipython-input-27-ac22a2f1a4f0> in <module> ()
1 #EUEE T 8

-——-> 2 myTool['second']

NameError: name 'myTool' is not defined

# LRE/NFEFF
birthdays = {'Alice': 'Apr 1', 'Bob': 'Dec 12', 'Carol': 'Mar 4'}

while True:
print ('Enter a name: (blank to quit)')
name = input ()
if name == '':

break
if name in birthdays:

print (birthdays[name] + ' is the birthday of ' + name)
else:
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print ('I do not have birthday information for

print ('What is their birthday?')
bday = input ()

birthdays[name] = bday

print ('Birthday database updated.')

Enter a name: (blank to quit)
Alice

Apr 1 is the birthday of Alice
Enter a name: (blank to quit)
wang

I do not have birthday information for wang
What is their birthday?

Oct 1

Birthday database updated.
Enter a name: (blank to quit)
wang

Oct 1 is the birthday of wang

Enter a name: (blank to quit)

1.17.1 keys(). values () #0 items()

myTool = {'first': 'python', 'second': 'R', 'third':

for k in myTool.keys():
print (k)

first
second
third
forth

for v in myTool.values():

print (v)

python

linux

perl

' 4+ name)

'linux',

'forth':

'perl'}
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myTool.items ()

dict items ([ ('first', 'python'), ('second', 'R'), ('third',

for k, v in myTool.items() :
print ('Key: ' + k + ' Value: ' + v)

Key: first Value: python
Key: second Value: R
Key: third Value: linux
Key: forth Value: perl

# WEFHPE R

"first' in myTool

True

'hello' in myTool

False

# get () , INSEAFAR, MRIKEXEE , REIME
myTool = {'first': 'python', 'second': 'R', 'third':
myTool.get ('first', 0)

'python’

myTool.get ('hello', 0)

# NMER get () B, WMRABAEFE, WK
myTool['hello']

'linux',

'linux"),

'forth':

("forth',

'perl'}

KeyError Traceback (most recent call last)

'perl')])
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<ipython-input-14-72a3aef6d23a> in <module> ()

1 # AN {F FAget () B
-——=> 2 myTool['hello']

KeyError: 'hello'

setdefault() ZIRIZALHE , WM

# S{EMRI

myTool = {'first': 'python', 'second': 'R',

if 'fifth' not in myTool:
myTool['fifth'] = 'C'
myTool

{'fifth': 'C"',

'first': 'python',
'forth': 'perl',
'second': 'R',
'third': 'linux'}

# setdefault()

myTool = {'first': 'python', 'second': 'R',

myTool.setdefault ('fifth', 'C")

ICI
myTool
{'fifth': 'C"',
'first': 'python',
'forth': 'perl',
'second': 'R',
'"third': 'linux'}
sequece = 'life is short, I use python'
count = {}

for character in sequece:
count.setdefault (character, 0)

count [character] = count[character] +

print (count)

'third':

'third':

'linux',

'linux',

'forth':

'forth':

'perl'}

'perl'}
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{'1': 1, 'i': 3, 'f£': 1, 'e': 2, " ': 5, 's': 3, 'h': 2, 'O': 2, 'xr': 1, 't': 2, ', ': 1, 'u'
sequece = 'life is short, I use python'

count = {}

for character in sequece:

count [character] = count.get (character,0) + 1

print (count)

# EEAFITE
sequece = 'TCGAAATTCGGGCATGGAG'

count = {}

for character in sequece:
count.setdefault (character, 0)
count [character] = count[character] + 1

for k,

print(k + " '

v in count.items () :
+ str(v))

> o QO A
O 9 W

1.18 FIHTEERME

# — PR ITIA
'"This is Bob's book'

File "<ipython-input-26-9caaf6a74585>",
'This is Bob's book'

A

line 2

SyntaxError: invalid syntax

WE| SFEFRAUMERNEIS , Wl SZETUERESS

51


http://www.ehbio.com

CONTENTS

X\ 5N E

FRMABBSRRBRS R

Leading solutions for big data and health

"This is Bob's book"

"This is Bob's book"

SESHF \n 4T \ 1 2315\ MBS \\ERHT \ ¢ IR

print ("Life is short,\n I use python")

Life is short,
I use python

FUATRE | 2t UFS

print (r"Life is short,\n I use python")

Life is short,\n I use python

=H3| S HTFIFE

print ('''Life is short,\n I use python!
do you like python

ye511|>

Life is short,
I use python!
do you like python

yes

%77??7;*% LT
mn

EIL 27 A
ZITIER

mrrn

sequece = 'TCGAAATTCGGGCATGGAG'

count = {}
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for character in sequece:
count.setdefault (character, 0)
count [character] = count[character] + 1

for k, v in count.items() :

print(k + ' ' + str(v))
T 4
Cc 3
G 7
A5
FRHEU A
a = "life is short, i use python"
a

'life is short, 1 use python'

all:5]

'hon'

'oython' in a

True

PRI
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a = '"Hello world'

a.upper ()

'HELLO WORLD'

b = 'NI HAO'

b.lower ()

'ni hao'

b.isupper ()

True

a.isupper ()

False

# FIBNAT RIS AT ARAX S KNE
feeling = input ('How are you?\n')
if feeling.lower == 'great':

print ('I feel great too.')
else:

print ('I hope you happy')

How are you?
Great
I hope you happy

is.X ZF$E 7% isalpha() EBREFH isalnum() EBREFHHITFE isdecimal() EBEREIFE isspace() EBRELT

MHIRFFRAIT istitle() REFHRAKRET K, R NETHR

a = 'bl'
a.isalpha ()

False

54


http://www.ehbio.com

CONTENTS ﬁ ZP

FRMABBSRRBRS R

Leading solutions for big data and health

a="'bc'

a.isalpha()

False

a = '"bcl'

a.isalnum()

True

a = "'la'

a.isalnum()

True

while True:
print ('Enter your age:')
age = input ()
if age.isdecimal() :
break

print ('Please enter a number for your age.')

while True:
print ('Select a new password (letters or numbers only) :')
password = input ()
if password.isalnum() :
break

print ('Passwords can only have letters or numbers.')

Enter your age:

2

Select a new password (letters or numbers only):
+

Passwords can only have letters or numbers.
Select a new password (letters or numbers only):
2e

startswith() A1 endswith()
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seq = '">0001\nTCGATTACGG'
if seqg.startswith('>"):

print (seq)

>0001
TCGATTACGG

join() 1 split()

T

,'.join(['1"', 'love', 'python'])

'i,love,python'

'*x%1 Join(['1i', 'love', 'python'])

'i***love***python'

"linux R perl C python".split ()

['linux', 'R', 'perl', 'C', 'python']
'i***]ove***python'.split ('***")
|

['1', 'love', 'python']

CASTFE rjust() ljust() center()

"hello'.rjust (10)

! hello'

'hello'.rjust (20, '*")

'***************hellol
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'"hello'.center (20, '-")

def printPicnic(itemsDict, leftWidth, rightWidth) :
print ('PICNIC ITEMS'.center (leftWidth + rightwWidth, '-"))
for k, v in itemsDict.items () :
print (k.ljust (leftWidth, '.') + str(v).rjust(rightWidth))

picnicItems = {'sandwiches': 4, 'apples': 12, 'cups': 4, 'cookies': 8000}
printPicnic (picnicItems, 12, 5)

printPicnic (picnicItems, 20, 6)

-—-—-PICNIC ITEMS--

sandwiches. . 4
apples...... 12
CUPS .« eeeens 4
cookies..... 8000
——————— PICNIC ITEMS--—-—-——--—
sandwiches.......... 4
apples. ..o 12
CUPS e v vt vesnneennss 4
cookies............. 8000

strip(),rstrip(),Istrip() M= EF5F

spam = hello

spam

! hello !

spam.strip ()

'hello'

spam.rstrip ()

! hello'
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spam.lstrip()

'hello !

a = 'Hello world, welcome to python world'
a.strip('d")

'Hello world, welcome to python worl'

FINISH
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2 Python %72

[%[=) (chentong_biology@163.com)

FIKE Python IR | ANEFEEHRBIEE Python , UE Python M. AEBREEETTHRINFE , THEEY

SEMTARRESS python NE ADEEMERARX , RELRMEETHS Python KINEE , 1§EISME% Python 2L
#F2A byte of python B F SChR SEEIFHIEME Python. AL FSIF#IRSE T A byte of python(F3LhR) | 45
823

AEFEE 2017 F 12 A 25 HEHE Python3 jRA,

This work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 2.0 Generic License.

M E)FAT T ARSMIRAE https://bioinfo.ke.qq.com,

21 HFENA

211 gREETTR

A REERMTAH?

B : YmfE,

Az TR SCEIAR AR,

C: REEF¥—|T#NES , Python,

D : MEMNERKES ?

59


http://www.ehbio.com
mailto:chentong_biology@163.com
http://www.byteofpython.info/
http://woodpecker.org.cn/abyteofpython_cn/chinese/index.html
https://bioinfo.ke.qq.com

% :X.I. DENABIESRERBRS R
CONTENTS /. Leading solutions for big data and health

21.2 J{t4%S Python

< BIERR

Python FEE EEMFE Al B AE S MERARL—# , “FIRRIATAR”. 3% Python REDFUGIRER A BTG —
¥, 5 python REBLLERIXEHRHE , “FIABRIE", REMIFS] python MAILERIEFRATEN , FKE
LELEHFHMKT .

* TIREIR K

WERFEENARCARERD, , §—MEFESHERTNHERFESN2E8E. RMEFESASRTN , I
BEEBMIZEAR K. Python EEHMBERATETHIERMAM IR RN E=FRIRTSF , (FHAEARAITHENREN M8
&,

© ATy RIS

2

2,

© o N rWN =

fE5 C TEMBLE |, MPLEITERE. TAMEERSE Cython, PyPy, Pyrex, Psyco .

1.3 Python & AH

BHEAITE Numpy, SciPy (2R python B FEEEIA T conda)

KT R M¥UEAEIREE Pandas

"tk LA Seaborn (Bt& pandas), matplotlib (ZEEk MATLAB), plotly (X B %K), ggplot (ZELk ggplot2)
ML FF A& web. pyv, Django, Flask

FSBEMRFEEIE Airflow (pipeline BE%)

t253F>] scikit-learn (B#1), PyML, Tensorflow (BT RIN), pylearn2, Orange (BFER AR ZEFH)
M TTHMEY Beautiful Soup , requests,

A ERYRFE Jupyter

TENZRIER re

1.4 E45>] Python

WG RS , FREKNAPESMESIFHEUVEERTENTUER , OFERRTIFEIERNES—LEMA 4,
TELE , BTSRRI R,

FEEEX  FIARERFUER , FITAREERK KL , £5.

.« ZITAHPE

BEMESMIES_E T RFEFRITE Python F2FRIT , 1%, PBEEBHIE L.

© ZERS)

EAGRSIEER AT LA , 5B as . MRBEREITWARRN , EiF.

© 2

ZIZMMFHAES , FrEBCKSIRAMELE,
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2.1.5 Python FSJH)JLNWER

Coding Confidence vs Competence

hand-holding
oneymaoon
cliff of
confusion
desert of
| despair
upswing of

awesome

Confidence

1
| f
|
I
I
I
I
I
|
I
I
I
I
I
|
|
|
|
L

|
| |
l I
l I
| |
l |
I |
I |
I 1
I I
I I
I 1

Competence

(BB RIS O-SREN - YA IME , MHARENKTE , BENEZARXSEEFEFEAY. RITRE. L8
B, SANERNEIFHENNE |, 5 5 FESHEE LIEHEEMLE)

OERXMZEAW  EFLE , HEA.

- EREFRIBERE  MERX4AEZE , MEEAHX ;

< FREFRUEENE  ELRECERNEN , MEMFSATR ;
« BFEMHTHEXENY , TEKBOH X —1.

2.1.6 RN{A%L%E Python

Python #tXHRZNBERIFNE , BENREKFTEMRERNKRBKIR, BERSHEFTROCEMIFOERE , —FK
B RFLERIEL. Anaconda @ RILEHFINAE , =T & ANBEITE. REAHE, sfRkFETAMI 1rython,
matplotlib, numpy, scipy, MERE T ERHAKZIE Python HHRITTIE | ATRITI A KERTERE],
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2,

2,

3

© o N s WDN =

1.6.1 Python ¥ 4

AFITHE Numpy, Scipy (2% 3 python A= R EZIH T conda)

LT R REIEHEIRVEM Pandas

"tk LA Seaborn (Bt& pandas), matplotlib (ZEEk MATLAB), plotly (X B %K), ggplot (ZELk ggplot2)
WL FF A& web . pyv, Django, Flask

FSBEMRFEEIE Airflow (pipeline BE%)

t28F>] scikit-learn (B#1), PyML, Tensorflow (BTRIN), pylearn2, Orange (B R AR ZEFH)

P THME Beautiful Soup , requests,

A ERYRFE Jupyter

TENZRIER re

1.7 3{AZ1T Python #34FIHIA

SHTHFE  AFPHEFEIZAE Jupyter Notebook T3] Python h&FHA, HAIXEHREMEM Jupyter
Notebook BEM A , 2SR ABERMERANZTT , FFRERIFNCRIRKMARL | FFEIERITH TTERMIT
IC R

— Linux/Unix FA PE#ERK R (Terminal) SEAREIBEFRXHE cd /working dir[EIZE], KREALIGHAN Jupyter
notebook[ElZE] BIA] 23 Jupyter notebook,

- Windows I AHFTE—/ Jupyter notebook.bat Xff (FiE—1 txt X , EARNBBBMELER . bat, &
TEEMBHEE , V& Google #F “Window BT BRI RE") , HEAUTHE (FEEHFITHRERMELEE
BARMOIERSR) , WEHRIELE1T.

D:
cd PBR_training
Jjupyter notebook

pause

- Jupyter notebook ERNESITIFEVARINESS (FRERER AR\ FLAE) , XETTRUTRSETIF AR KZET
# ipynb 3X#F.

* X4F Linux 8k Unix 7, BERAELIRMA python SAREIFRIAIFTIFAZER python gk , N TEIFT/R. FEXMR

BB TRAEMAEAN python IEEBITIHIT, S, FTBMRG SR IFMEE— X E—EHIT , I TFEFR. 3K
MNBE—NEE python BFMIH test.py , BITREELRIGHA python test.py FEZEHATRUEITXANIH.
RETERA AT ELRIRBITH AN chmod 755 test.py BMFHEF test.py AIBUTAR , HAELIGHA . /test.py I&
1T Python fA, FZ Linux FTHRISZR{FEHH Linux 454F 15 WAL Bash_training-chinese.ipynb,
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@diamond:~5 python
Python 2.6.7 (x267:888530, Mar 1 2012, 14:28:44)
[GCC 4.1.2 20080704 (Red Hat 4.1.2-48)] on linux2
Type "help", "copyright", "creditzs" or "licensze" for more information.

>»» print "Hello, you"
Hello, you
g o
>

fdiamond:~$ cat test.py
#!/usr/bin/env python
¥ —*- coding: utf-8 —*-
print "Hello, you"
chentong@diamond:~% python test.py
Hello, you

diamond:~5

o XF Windows F§ /~ , o] L@ T “Windows £ +R” FHE “Run” B HH A “cmd” FTFF Windows #5223 , B
python BDA[FTHRZER python f#Res. RNMATURNEREERRENIEAFTITFEERER python fi#R
725 , TR E K A4S Python XEFHHIT.

o SHFAER Python f#las , fEERLEHT , Bid8EAA S5 ctri-d (Linux/Unix) 8% ctrl-z (Windows) /7],

21.8 fEM{T4YRESRTS Python A

HERERZE , TREFEREHERSHSTAR , MBEAE LE—REUHAKERBR, FBDAHEFERVIMEKEE
Python fis,

Linux T vim BIELE AR WERA) github T , Windows kAT WERHKIB E = T2,

2.2 Python f&FE4)

## BANFKNNBUT rFasTa &R , KBRS ITFINEIFA—1T , B4l ?
for line in open("data/test2.fa"):

print (line.strip())

>NM 001011874 gene=Xkr4 CDS=151-2091

gcggcggcgggcgagcegggcgetggagtaggagetggggageggegecggccggggaaggaagceccagggeg
aggcgaggaggtggcgggaggaggagacagcagggacaggTGTCAGATAAAGGAGTGCTCTCCTCCGCTG
CCGAGGCATCATGGCCGCTAAGTCAGACGGGAGGCTGAAGATGAAGAAGAGCAGCGACGTGGCGTTCACC
CCGCTGCAGAACTCGGACAATTCGGGCTCTGTGCAAGGACTGGCTCCAGGCTTGCCGTCGGGGTCCGGAG
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>NM 001195662 gene=Rpl CDS=55-909
AAGCTCAGCCTTTGCTCAGATTCTCCTCTTGATGAAACAAAGGGATTTCTGCACATGCTTGAGAAATTGC
AGGTCTCACCCAAAATGAGTGACACACCTTCTACTAGTTTCTCCATGATTCATCTGACTTCTGAAGGTCA
AGTTCCTTCCCCTCGCCATTCAAATATCACTCATCCTGTAGTGGCTAAACGCATCAGTTTCTATAAGAGT
GGAGACCCACAGTTTGGCGGCGTTCGGGTGGTGGTCAACCCTCGTTCCTTTAAGACTTTTGACGCTCTGC
TGGACAGTTTATCCAGGAAGGTACCCCTGCCCTTTGGGGTAAGGAACATCAGCACGCCCCGTGGACGACA
CAGCATCACCAGGCTGGAGGAGCTAGAGGACGGCAAGTCTTATGTGTGCTCCCACAATAAGAAGGTGCTG
>NM 011283 gene=Rpl CDS=128-6412
AATAAATCCAAAGACATTTGTTTACGTGAAACAAGCAGGTTGCATATCCAGTGACGTTTATACAGACCAC
ACAAACTATTTACTCTTTTCTTCGTAAGGAAAGGTTCAACTTCTGGTCTCACCCAAAATGAGTGACACAC
CTTCTACTAGTTTCTCCATGATTCATCTGACTTCTGAAGGTCAAGTTCCTTCCCCTCGCCATTCAAATAT
CACTCATCCTGTAGTGGCTAAACGCATCAGTTTCTATAAGAGTGGAGACCCACAGTTTGGCGGCGTTCGG
GTGGTGGTCAACCCTCGTTCCTTTAAGACTTTTGACGCTCTGCTGGACAGTTTATCCAGGAAGGTACCCC
TGCCCTTTGGGGTAAGGAACATCAGCACGCCCCGTGGACGACACAGCATCACCAGGCTGGAGGAGCTAGA
GGACGGCAAGTCTTATGTGTGCTCCCACAATAAGAAGGTGCTGCCAGTTGACCTGGACAAGGCCCGCAGG
CGCCCTCGGCCCTGGCTGAGTAGTCGCTCCATAAGCACGCATGTGCAGCTCTGTCCTGCAACTGCCAATA
TGTCCACCATGGCACCTGGCATGCTCCGTGCCCCAAGGAGGCTCGTGGTCTTCCGGAATGGTGACCCGAA
>NM 0112835 gene=Rpl CDS=128-6412
AATAAATCCAAAGACATTTGTTTACGTGAAACAAGCAGGTTGCATATCCAGTGACGTTTATACAGACCAC
ACAAACTATTTACTCTTTTCTTCGTAAGGAAAGGTTCAACTTCTGGTCTCACCCAAAATGAGTGACACAC
CTTCTACTAGTTTCTCCATGATTCATCTGACTTCTGAAGGTCAAGTTCCTTCCCCTCGCCATTCAAATAT
CACTCATCCTGTAGTGGCTAAACGCATCAGTTTCTATAAGAGTGGAGACCCACAGTTTGGCGGCGTTCGG
GTGGTGGTCAACCCTCGTTCCTTTAAGACTTTTGACGCTCTGCTGGACAGTTTATCCAGGAAGGTACCCC
TGCCCTTTGGGGTAAGGAACATCAGCACGCCCCGTGGACGACACAGCATCACCAGGCTGGAGGAGCTAGA
GGACGGCAAGTCTTATGTGTGCTCCCACAATAAGAAGGTGCTGCCAGTTGACCTGGACAAGGCCCGCAGG
CGCCCTCGGCCCTGGCTGAGTAGTCGCTCCATAAGCACGCATGTGCAGCTCTGTCCTGCAACTGCCAATA
TGTCCACCATGGCACCTGGCATGCTCCGTGCCCCAAGGAGGCTCGTGGTCTTCCGGAATGGTGACCCGAA

aDict = {}
for line in open('data/test2.fa'):
if line[0] == '>"':
key = line.strip()
aDictl[key] = []
else:
aDict[key] .append(line.strip())

e e e
for key, valuel in list(aDict.items()):
print (key)
print(''.join(valuel))

>NM 001011874 gene=Xkr4 CDS=151-2091
gcggcggcgggcgagcecgggcgetggagtaggagectggggageggegeggecggggaaggaagcecagggcgaggcgaggaggtggegggaggagga
>NM 001195662 gene=Rpl CDS=55-909
AAGCTCAGCCTTTGCTCAGATTCTCCTCTTGATGAAACAAAGGGATTTCTGCACATGCTTGAGAAATTGCAGGTCTCACCCAAAATGAGTGACAC.
>NM 011283 gene=Rpl CDS=128-6412
AATAAATCCAAAGACATTTGTTTACGTGAAACAAGCAGGTTGCATATCCAGTGACGTTTATACAGACCACACAAACTATTTACTCTTTTCTTCGT.
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>NM 0112835 gene=Rpl CDS=128-6412
AATAAATCCAAAGACATTTGTTTACGTGAAACAAGCAGGTTGCATATCCAGTGACGTTTATACAGACCACACAAACTATTTACTCTTTTCTTCGT.

2.3 Python &%
231 BERyEit

BiEN4e. TATE Python FE2IREZEN , EFAU . EZETENTH (TRERABIRST) AREEZETREHT
Bk, NARREERNNNE., XEKER—EXRAERWMIBHEENGES. S —HXEREAFRA—IR, BEK
Yaidth 4 NTHE, f£ Jupyter Notebook I A—4 Tab 4,

W TESXFIABIF 7] LA SR 4 2RI I 1@ 7R, * “unexpected indent” RINEAZEMTEHRIM AL TFEH ,
FEFEYE A8 EE=1T (line 3), * “expected an indented block” KRN Z AU RIS K453 , WIEE T )BT E T,
* “unindent does not match any outer indentation level” RNEFHEIL T A—2 , [ABURE 715 TR EIIENIT.

print (" RAEERH EHSSIEZER b BIANXBERNGER")
a = 'No indent'

b = ﬁﬁﬁﬁﬁ/l\?é‘*% ...... '

File "<ipython-input-2-ffll0daefedf>", line 3
b= RWEBAANEM

A

IndentationError: unexpected indent

print (" REEMYELE , print & for WTEA , MiF4mE , 2iKET ")
a = [1,2,3]

for i in a:

print " FRNZ#4ES , IKIWNBET for 1EFF!! ! \n"

File "<ipython-input-3-84bbc644895e>", line 5
print "HKNZWHE A , A BT for I \n"

IndentationkError: expected an indented block

for i in a:
print (i)
print (i + 1,
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" AR EATR IR, ROSHDIET 2 )
print (i + 1,

" AT ABRGESIRREITA—HIE , R TR ? )

File "<tokenize>", line 5

print(i + 1,

A

IndentationkError: unindent does not match any outer indentation level

2.3.2 Python {ENITEZRANER

Python F ] ABHTEAMBAIZE , S/NEPEER—H , MBREDRAEE , SRTENREEFRMTE.

2 + 2

2 + 3 +5

10

2+ 3 *5

17

25

## BBR
23 // 7

## AR
23 % 7
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print ("Hello, Python!")

23.21 F—INERF

Hello, Python!

myname = input ("Your name: ")

print ("Hello", myname)

Your name: CT
Hello CT

233 A=, PURSEH. RIETH

ENAB - RTRNEFTIEENWRE. i, ERNRENEFRIETT.

mirila)zh & http://www.ehbio.com/ehbio_resource/python_tutor.gif

« B2, EEEEHNRTRTFTE , 4 2,2.9, "Hello world" %,

- X8, FHETHRTFETHENEDFRAZE , ETDURRESREGEHR. MAKTUEAZTER—IET , RITLUEE
AARBMAERE , Bd&FrEF R & FRRAKRA.

- BEXE : FHETHNEE.

- FRHETE : FHTFRENTE., FRELTENLTFRITAA str, AJUER astr,

- FIzk (list): list RAME—HBFFHENEIELEM , BRI AE—NIIRFPERE— FIWME. BREFE— W5
*x, FACHERERNRA , FRSSIEM®IIRT. IS ERNAMEKR L  JESHERASMELE—1T, M
1£ Python 1, {RIEEGANME 2 BAESHE]. JIRFHME X BFEEATEST , X Python HiENE /R EFSEA
— NIk, —BREIET MK, ARAITRUAIN. BIRsSE#ARSIRFHME. BTARITRUEMSRRmE | 3T
FIRE TAREIREE | A XFMAER DA REN. JIRTERNLFRIFAA list , AJRUAER aList,

— Jo4H (tuple) : JTCLEMFIRA 20, (EEARA BN, THBLIRESTHESHENME EX. THEBE AEMFE
B FPE YRS T MK A—ABENEE , BISERANTANEREYE. THTENEFRIFAA
tuple , A[PMER aTuple,

- &4 (Set) : U 5FIRIEM , BRTEANTEER. BERAXREREER. K&k, #&%. MEAEEHNEREEITITR
TIR , TAAkRRSZERE.

- FH (dict): FHEMTRBELIKRA L FEFMUFIERRNEREAAILE | B, IRIER (2F) FHE (¥4
B AR, 5, BIWIEE—N , SBAREW N ANBTIELMNE |, RITAREIEMRREE. 28T
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fEARE—ME. A—MRFRIEMSMEN , SLEFRBIASIR. TARTRER, T, RABRERR TR
Z (FHH 87, th) KMEATHRKE , B AR A ZNS RIEATHEE, SEXEF T U
AFTIARIC @ d = {key1 : valuel, key2 : value2 }, TEE(INBIEXNBESHE, MENTAESHE , XL
EBEBELEST. CAFTRPRRESRIZBIFRN. MRFER—MIERIF , BARMXIEEATT BTN
A, JIRTENEFTRIFAA dict , AJMER aDict,

- 731 3R, T, FHREE—FFINRI. FRHERTAER range KA FS. FIIRMADERRIERNZR S 4R4E
Y FigtE.

* PR

- TENZFEIRARRT. RN KNGS , B—ANFRWVIRFERPHNFE (KESNE) SE N TR
(L), HEBMI M EHT . BRI RTE: abe, abc,a b 2, 23 %, TTHHEMRTE: 2a, 3b,

— WORFFRFAEA Python NERIEET , 81 str, list, int, def, split, dict %,

- HRTRFES LS, DRRTEMNER | NHFETERNRRFEE Y. W line RN —IT , linel RINGFH
NN EF—1TRF IR,

* EHIR

- 1f 35

iR ARKER—N&E , REHAER , IS T—3ER (FRA i£-3) , BUERNTLIE B —BESR) (FRA
else-#), else NAIBAIIEHN. MRBLNEM , PENER elif,

EANBIF KEMETF , MRBFRENY , X——REEFRXT-—MEF XBF =5 if BFEAEN
- RKEF =1

— For i%’lﬂ
for.in B—MEMESA] , EE— IR LiER, BIE—FERINIFHEImE.
— While 1BEA]

REE—NFHAENBEOT , while BERAAFREERIT—HIESR)., while 1BEREME BHRERK—NFF.
while VBRBA—A[EN else WA,

- break IHFAZ MK KL ULEREAN , BIIMATEF KA A False RS IERB R TS T , FEPITIERNE
GIP

—ANERNERE , MR for B while fEMF &b, EANKIER else B RNIT.
— continue EAFAREVF Python BT YRIIEMRFHFIRER , SAJ5 ST T 4B,

- ZBIZES and, or, not,

## MBHISL : AEMRKE , IEX , TRIEK
LookLikeThis =1
look like this = 'a'
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type (2)

2.3.3.1 Python FFEg¥EZEEY  BEL (int), ¥ = (float) MFRFE (str)

int

type (2.5)

float

type ("Hello, everyone")

str

type([1,2,3])

list
## ATV REN
str()
int ()

float ()

str(2)

|2'

## FRMBFEARE

42 V= "42"
True

42 == int ("42")
True
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## This is my first python program!

myName = input ("Hello, what is your name?")
print ('It is good to meet you,' + myName)

print ('The length of your name is', str(len (myName)))

myAge = input ('What is your age?')
print ('You will be ' + str(int(myAge) + 1) + ' in a year.')

Hello, what is your name?CT
It is good to meet you,CT
The length of your name is 2
What is your age?20

You will be 21 in a year.

= False

[V

2.3.3.2 ZIEMEMLRIRE

True

= "False"

S

'False'

42 == 40

False
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42 == "42"
False

30 == 30
True

## EEBRE — =) ML (== KX3H

a = 'hello!'
a == 'hello'
True

2.3.3.21 #/REER and, or, not

« Z8B5 and : IBAEA AR
« BB or : FTEMNBRAME
« ZiEAE not: AR , BEXE

(3 > 2) and (5 < 6)

True

(3 < 2) or (5 < 6)

True

not True

False

2.3.3.3 ¥HER if &1 (True or False)

AR 1
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elif &4 :

AR

else :

KR 2

## A

name = input ('Please enter a name and click Enter\n')

if name == 'ehbio':
print ('hello ehbio')
else

print ('You are not ehbio')

Please enter a name and click Enter
CT
You are not ehbio

a =20
while a < 5:
print ('Hello, world')

a=a+1

2.3.3.4 While 7

Hello, world
Hello, world
Hello, world
Hello, world
Hello, world

print (" ¥ELTE")

a =5 # EEFSWANT , ATSTHR , BEFRNRIFAET  HEARR
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print (a)

print ()
print ("The type of a is", type(a))

##print " XRRETE , BEHIMTENEFERRNARE type £ isinstance.”
##print "a is an int, ", isinstance(a,int)

##+ BB EMEES
a==o

print (a)

23.3.5 MWETERE

BEXE
5

The type of a is <class 'int'>
6

## FIHT
print (" PLEERERK/N")

a=>5

## EEATSPANTIE , AT STHR , BERANRGFETHE , HEARR
if a > 4:
print("a is larger than 4.")
elif a ==
print("a is equal to 4.")
else:

print ("a is less than 4")

PL R B B K /0

a is larger than 4.

print (" HEREXE a M b WE , BEAMNERTBRESES 2 KED, b KEX"

a=>5
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HEHEXEMoWE , BIHMMEHWEFEFaHEN

3
5

print ('''# WEIZE, TEEENMEK .,

/NP —HE—FE 1 )

b)

a =>5

b =3

print("a + b =", a + Db)

print("a * b =", a * Db)

print("a / b =", a / b) # 1
print ("2 * (atb) =", 2 * (a + b))
print (" ;—(]5%‘5( a%b=", a%
print (

PEZERE, TEEENMmMEE .,
MNFEFRHFE—E—F
a+ b =28

a *b =15

a/ b= 1.6666666666666667

2 * (a+b) = 16

B4&¥: asb=2

, PINE X

FREAE SRR MER

B
" BREMERIFRFIRERGT , RASAEE N AR ENSER—K )

FEERAESRYUEMES,

BRABRERFUANBERRMT  RASIEEH AP R BN BEHF—

3/70

ZeroDivisionError

Traceback

<ipython-input-17-2b706ee9dd8e> in <module> ()

--——-->13/0

ZeroDivisionError: division by zero

print (" FREBLE")

## JEES| SHBECXT

a = "Hello, welcome to Python"

(most recent call last)
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##a = 123
##a = str(a)

print ("The string a is:", a)

print ()

## ST
print ("The length of this string <%s> is %d" % (a, len(a)))
print ()

print ("The type of a is", type(a))

2.3.3.6 FITRTEHRE

PHEEE

The string a is: Hello, welcome to Python
The length of this string <Hello, welcome to Python> is 24

The type of a is <class 'str'>

a = " REMIAHT AR
print ("The string a is:", a)
print ()

## len PR : FRIEFTEKE
print ("The length of this string <%s> is %d" % (a, len(a)))
print ()

The string a is: K& I B W A # LK
The length of this string < XKEMMMET M A AR E> is 10

a = "Hello, welcome to Python"

print (" RMEFFERE—NFR. BE—IFR. FEDBIFF")
print ("The first character of a is %$s\n" % a[0])

print ("The first five characters of a are %$s\n" % a[0:5])

print ("The last character of a is %$s\n" % a[-1])

print ("The last character of a is %$s\n" % a[len(a) - 1])

print ("\nIXEAREZEN , FHERRIMVAREREHAERN. ™)

(

print ("The last two characters of a are %s\n" % a[-2:])
(
(
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REFHENE—ITFH. RE—IFH. TEBYFH

The first character of a is H

The first five characters of a are Hello
The last character of a is n

The last two characters of a are on

The last character of a is n

XHARERN , FHENRIMNARERZREFERN.

a = "oaoaoaoa"

print (" BAFRE")

for i in a:

print (i)
print ()
print ("The index of first <o> is: ",a.find('o"))
print ("The index of first <c> is: ",a.find('c'))

print (" HiHFEFEEKRNFRHVE")
print ()
pos = 0
for i in a:
pos +=1

print ("' "\n&ENG ? LALERFKNELT Python
—MWNERARAERE find B(E index, MBINRERERK''")

print ("' " \nBCEXXRMEFESNENRMEFIREFES
MRGFAHIE. ")

FELCES

i
O
a
@)
a
@)
a
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The index of first <o> is: 0

The index of first <c> is: -1

MEFAREERNFTHOLE

~N o w =

HMEW? AEZRKNE LT pythonil
— P HNERNARHER K TindEk #F index, M HINAEE F &K

HELHRAARFESNROERESFIRFES
{9 1R 4 75 9%

print (" EMNEERRNERBANMIKETE o KLE\n")

a = "oaoaoaoa"

print (" WEEM find REEREREHILN o KIE")

pos = a.find('o")

print (" AL, FKTEEEM o ZjF , BIREFBMFRE , BHIT find BME™)
while 1:
print (pos + 1)

new = al[pos + 1:].find('0")
if new == -1:

break
pos = new + pos + 1

## help(str)

BKMNEARRNERBMMIKIAE o WEE

NERBIindABEMERELIK o KUE
Rt , MNBEERI o 25, BRHEBHNFFS , BHRATindiR %

1

3

5

7

print ()

print (" FIA split HEIFHFH\n")
strl = "a b cde f g"

strlL = strl.split(' ")
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print (strl)

print ("\nfff split @EHMAIRMEFRENMINRT , FBEAWH—IIEBEERT . ")
## FRATHRAGSEE A AR R THRIERE

## help(str)

FIAsplitH BIF 7 &

['a', lbl, 'C', ldl’ 'e', 'fl’ lg']

ERAsplit@m SMATUIEFHRARIIKRT , BMAWP -3 HHEERT .

print (" FREHRIEHE \n")

a = "Hello"

b = "Python"

c=a+', '"+b

print (c)

print ("\nRFRFHEARMFATLUEL K | \n")
print (''' FE , XRNEEEFFERITHA.

ERIFHBEEATBYN , SRERREBERTR—IRNEZN ,
EFHFEFHER , SHNERRMEPITIIT IR REImETEE. ')

TR B RNIEK

Hello, Python

IRk o 5 25 A0 0 R BT RAGE R R I

TE BARERTHERIFNOAK.
EZRINFHEEARATBHN , SREZXBREBEFAF—ITANETH ,
EFHEFINER , IFNERREPTILTARSRBREBETREE.

KT FRBFHENMANEGEER + , IFEABIKM Python IXAME (—)&aH T —MRIFHIERBIF .

print (""" ERFRBPEHENFR. BERNEXHTZRO—TEHEEHRITR
linux FA\Wn \n''") # \\BEXFF

a = "oneline\n"

print ("Currently, the string <a> is **", a, "**. \

\n The length of string <a> is **", len(a), "**. \

\n FAMFABEIT—ITT 2 \n")

a = a.strip()
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print ("Currently, the string <a> is **", a,

\n The length of string <a> is **", len(a),

\n BiETHITRE  DTAFR , MABHT ! \n™)

a = a.strip('o")

print ("Currently, the string <a> is **", a,

\n The length of string <a> is **", len(a),

ROTAFH 11 \n")

a = a.strip('one')

print ("Currently, the string <a> is **", a,

\n The length of string <a> is **", len(a),

XDFRT 1 \n")

"ok ok

Wk ok

"ok ok

Wk Kk

Wk Kk

LIPS

ERTFHEFHENTH. BEERNEXHF RO —THEI®RITH

linux F A \n

Currently, the string <a> is

* x

The length of string <a> is

KA 2R T—1TT 2

Currently, the string <a> is
The length of string <a> is

MiETHRITHER , L2TATFTH

Currently, the string <a> is
The length of string <a> is

Currently, the string <a> is
The length of string <a> is

print (" FREBEMEFHE \n")

a
b
print (" FIAFHEE:", a)
print ()
'
(

"Hello, Python"

" BRERNTFTERE:", b)

print
print ()

c = a.replace("o", "OM)

print (c)

* %

* K

* *

* k

oneline

8 **.

oneline **,

ToxRx,

m B & #1T !

* *

* k

* *

* %

print (" FTEK o #HWERT ! \n")

neline **.

6 x5, XHTAFH !

1i **.

2 wx. RAOFHT !

a.replace("Hello", "Welcome")

print (" WMRFRAZFME— o EATME? \n")

!
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c = a.replace("o", "O", 1)

print (c)

P 0
BB FHFER: Hello, Python
BEHAERNFERFSELE: Welcome, Python

HellO, PythOn

BB Mo HBHT !
WMREABMRE — P BANE ?

HellO, Python

## PICEHAD AL
a = " {LANER , ERRPLK R , 28 ; IS8  MANSERERST , B0BE.

print(a.replace('; ', '\n'))

CAER, FAMREPELR  THEEH
HRTHE  MAFERRE , FLBEE.

print (" FRHEFY , EFFHFEARAE
help (str)

print (" AK/NEHRTFIALHL")

a = 'Sdsdsd'

print ("All elements in <%s> is lowercase: %s" % (a, a.islower()))
print ("Transfer all elments in <%s> to lowerse <%s>" % (a, a.lower()))

print ("Transfer all elments in <%s> to upperse <%s>" % (a, a.upper()))

KNG FI W M 3

All elements in <Sdsdsd> is lowercase: False
Transfer all elments in <Sdsdsd> to lowerse <sdsdsd>
Transfer all elments in <Sdsdsd> to upperse <SDSDSD>

print (" XNEMRETE , BXBRE , TXEXRREAZIBFE")
print (''' FHBEENABHM ,

FA— T ELFRARKAXREET ZNNENTE,

AR E L2 FREFRE , BTHREAES , B5| AREKXKE ')
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b = "123456"
## print b
print ("The memory index of b is", id(b))
for i in range(l, 15, 2):
b =Db + '"123456"
# print b

print ("The memory index of b is", id(b))

XMENMRETE , AXBNE , TXBRRI A IBFES
FTHEEATBRH ,

AT ZELFBARANARFETETSIAANEE.
ARANZEELZFTBRAHKNE , BTHRERASE , B3 BARK X
is 139844870936200

is 139844868463728

is 139844870954056

is 139844863857088

is 139844863857088

is 139845221506544

is 139844869671408

is 139844868660840

The memory index of
The memory index of
The memory index of
The memory index of
The memory index of
The memory index of

The memory index of

o o o o o T T O

The memory index of

print (" FREFEHEA")
print ()

strl = "ACTG"

print (list (strl))

a = list(strl)

print ()

print (" FREFWAZFMATUEFT , BSEIEREFS)
print ()

a.reverse ()

print(''.join(a))

7 & i A

FREEHRAZEMITINEFT , BEERA K5
GTCA
print (" FFRBFEEE")

a = '123"
print(a + '1l', int(a) + 1)
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a = '123.5"
print ()

## print a + 1
print (float(a) + 1)

print (""" W\XHRGSITESHPRENBFEE FFHEALIL

HPONEE SR int 8 float i, ')

WFFRHBHEWE
1231 124

124.5

AXHEGLTEHTRENBFTHEFTFEREALTA ,

P NIEE R EHLAint 8 floath#,

print (" FRFERAFIE")
a = "ehbio "

a * 4

774 R 4 3

'ehbio ehbio ehbio ehbio '

## IR/ INK
a * 3.1

TypeError

Traceback

<ipython-input-21-c65dd4dac397> in <module> ()

--——> 1 a * 3.1

(most recent call last)

TypeError: can't multiply sequence by-non-int of type 'float'
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## WRINEFKS, FP%E Bob, B fish
while True:
name = input ('Who are you?\n>
if name !'= 'Bob':

continue # BFEFBELEIFFK

password = input('Hello, Bob. What is your password?

if password == 'fish':
break # Pkt FTEEARIRNERE

print ('Acess granted!')

2.3.3.7 break 1 continue

Who are you?

> CT

Who are you?

> Bob

Hello, Bob. What is your password?
> sdsds

Who are you?

> Bob

Hello, Bob. What is your password?
> fish

Acess granted!

")

#

(password:

(password:

fish)

fish)

## MBRAE—NSH, VRN 0-BESH ) , HKH 1

for i in range(4):

print (i)

2.3.3.8 forrange (3E{—£&3%)

w N P o

(password:

fish) \n>

")
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## 1: start; 10: end (INBFE); 2: step
for i in range(1,10,2):

print (i)

O N o w

## SKMATRCATRIE , ANXZEIN
for i in range(10,1,-2):
print (i)

N > o 00

SHTHE 1-100 RANFI.

## SHIM 1+2+43+...+100=">
total = 0

## ZHWRE 101, Atk ?
for i in range(1,101):

total = total + 1
print (total)

5050

## SHTALER

end = 100

sum_all = int((l+end) * end / 2)

##else:

## sum all = end * (end -1 ) / 2 + end

print (sum all)

5050
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S , BEWT:

A 100 jTék , FEX 100 MG , HPLES AN 570, £84 3 J0 , BEEM 0.5 7T, EAAESTTEIE 100 ik
52, ER=F5SERNENk 100 | 5 FRYRTERRR.

## SRR NARIE
for x in range (0, 101):
for y in range (0, 101):
for z in range (0, 101):
if x+y + 2z ==100and 5 * x + 3 * y + 0.5 * z == 100:
print(x, vy, 2z)

0 20 80
5 11 84
10 2 88

## MHRRRNMRIE
## BRE box M pen MERAME , WHMELEBERAXMA] , REEXRS DA 2
max box = int (100 / 5) + 1
max _pen = int (100 / 3) + 1
for box num in range (max box) :
# BERNYGEHREEN
for pen num in range (max pen - box num) :
eraser num = 100 - box num - pen num
if 5 * box num + 3 * pen num + 0.5 * eraser num == 100:

print ((box num, pen num, eraser num))

(0, 20, 80)
(5, 11, 84)
(10, 2, 88)

print ("# ME—/HEA")

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

print (alist)

print ("\n¥A AT A FARSIXIZ#HI TR S \n")

[}

print ("The first element is %d." % aList[0])

print ()

print ("The last element is %d." % aList[-1])
print ()

print ("The first two elements are", alList[:2])

(
(
(
(
(
(
(
(

print ("\n¥ARSI MY FRESFRER—HF—HK , MABRER. )
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2.3.3.9 FER%E

#RE— DA

[ll 2! 3! 4, 5]

AR T AR R AR Bk X i 3 1T & S
The first element is 1.

The last element is 5.

The first two elements are [1, 2]

ARSI MY A RESTHERE—H—HK K MABRER.

alist = []

print ("#append: [AFEAPIEIMTTE")
alist.append (6)

print (alList)

print ("\n#extend: A EZE AR — AN gZA )
print ()

bList = ['a', 'b', 'c']

alist.extend (bList)

print (aList)

alList + bList

#append: [A ¥ IMTHE
[6]

#extend: M EA DL — KA

[6, 'al’ lb', 'Cl]

[6, 'al, 'b', 'cl, la', lb', IC']

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

print (" FE¥EAFHIERITTE")

alist.remove (3) # RME&EE—ULACH 3
print ()
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print (alist)

alist.pop(3) # BRTHENTIRA 3 WFH

print ()

print (alist)

print ("' "\npop F remove BAR—HH, remove EBRETATHENTE
pop mBMRAEEMERNITERE\n'"")

EXWA+T BT R

popMremove@ N —H M , remove BB B EFETHEBEN TR |
popEBHRAEEMNERNTER

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

print ("# BRHKARNEITER")
print ()
for ele in alist:

print (ele)

print ("\n# WA , FHE KT 3 KITE"

print ()
for ele in alist:

if ele > 3:
print (ele)

tENMANENTE

g w N

B WAFR K T3WITHR

87


http://www.ehbio.com

N DENABESREMRSER
CONTENTS & % ;X-I.ﬁ ‘ Leading solutions for big data and health

alist = [1i for i in range (30)]
aList
alist = [1i for i in range(30) if 1 $ 2 ==0]

alist

[6, 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28]

alist = [1i for i in range (30)]
print ("# BWHEAST KT 3, BT 10 HTE")
print ()

for ele in alist:
if ele > 3 and ele < 10: # ZiES , UMD LEEMTESI A HE
print (ele)

B WA RT3, B/NTFlLoWTE

4

5

6

.

8

9

alist = [1i for i1 in range (30)]

print ("# WHEHAPKRT 25, ST 5 KITE")
print ()

for ele in alist:
if ele > 25 or ele < 5: # ZHEEL, ¥FANKMHHE—IRGHL
print (ele)

s AP KF2s5, H/MFshT &

w N P o

27
28
29
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alist = [1i for i in range (30)]
print ("# WHEFAFAKT 3 KTE"
print ()

for ele in alist:
# B, AARTELTERMN AR,
# SNTXNMBIFHE ele ARXT 3 WAHE , YT if ele <= 3:
if not ele > 3:
print (ele)

MBS RT3 BN Frowc &

w N P o

alist = [1, 2, 3, 4, 5]
print ('\t'.join(alList)) #wrong

TypeError Traceback (most recent call last)

<ipython-input-33-193d4492669b> in <module> ()
1 alList = [1, 2, 3, 4, 5]
-———> 2 print('\t'.Jjoin(alList)) #wrong

TypeError: sequence item 0: expected str instance, int found

print (" EEBEANEN TR (BITRLIAFHS) ")
alist = [1, 2, 3, 4, 5]
## print '\t'.join(aList) #wrong

print (aList)

alList = [str(i) for i in alist]
print (alist)

print ('\t'.join (aList))

print(':'.join(alList))

print (''.join(alist))

print ("' "\nEBFHFHEFEIIR , BEM join &EXK,
ERAEMEEREFHFRRAN ')
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ERBEANEITE (BITEZLMAFHSR)
(1, 2, 3, 4, 5]

(ri+, '2v, '3', '4', '5']

1 2 3 4 5

1:2:3:4:5

12345

EEFHEFRIER , BEMjoinEH
ERAEBNERXREFHRENAN

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

print (" ERF")
alist.reverse ()

print (alist)

print (" BEATTEHERF")
alList.sort ()

print (alList)

## print "lambda HEFF , REBTH"
##alist.sort (key=lambda x: x*(-1))
## print alList

WARKF

(5, 4, 3, 2, 1]
WAHTRHF
(1, 2, 3, 4, 5]

aList = [[1,2], [3,4], [2,1]]
alist.sort ()

aList

alist.sort (key=lambda x: x[1])
aList

print (" ME—IEE")
aSet = set([])
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aSet = set([1, 2, 3])
print (aSet)

print (" EIN—/NITE")
aSet.add (4)
print (aSet)
aSet.add(3)
print (aSet)

2.3.3.10 &5k

ME—1T%4
1, 2, 3)
wm—1TR

{1, 2, 3, 4}
{1, 2, 3, 4}

print (" XAERANEESERIIRFHERTE")
alist = [1, 2, 1, 3, 1, 5, 2, 4, 3, 3, 6]
print (alist)

print (set(alist))

print (list(set(alist)))

XAEBRAEEERINKRTHRERTER
(1, 2, 1, 3, 1, 5, 2, 4, 3, 3, 6]
{1, 2, 3, 4, 5, 6}
[1, 2, 3, 4, 5, 6]

print ("\nf¥ff range , FE—RIIWFLFE\n")
for i in range(16):
if 1 % 4 ==
print (i)
print ("\nBEEELSKTE 4 HFEHKE\n")
for i in range (0, 16, 4):
print (i)

2.3.3.11 Range {4

ff Arange , FE—RIINF R £
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12

BERELKTEINFERNE

12

print ("# ME—/FH")

aDict = {}
aDict = {1: 2, 3: 4, 'a': ['b','d'], 'd': 'c',
'e': {1:2}}

print (" FTENFH")
print (aDict)

print (" [AFHRPRINGERT")
[5] = 6

aDict['e'] = 'f'

print (aDict)

aDict

2.3.312 FHRAE

tHE—1NFHR

ITENF #
{1: 2, 3: 4, 'a': ['"b', 'd'], 'd': '¢c', 'e': {1: 2}}
3 H A RnBEE X

{1: 2, 3: 4, 'a': ['b', 'd'], 'd': 'c', 'e': '"f', 5: 6}

print ()

aDict = {1: 2, 3: 4, 'a': 'b', 'd': 'c'"}
print (" ¥iiFHGEX (key-value)™)

for key, value in list(aDict.items()):

print (key, value)

W FHRKBEX (key-value)
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1
3
a
d

print (" BFHEFRABREX (key-value)")
aDict = {'1': 2, '3': 4, 'a': 'b', 'd': 'c'}
keyL = list(aDict.keys())

print (keyL)

## Python3 PANH: int B str BURILLIR
# THREEMA str BY
## keyL = [str(i) for i in keyL]
keyL.sort ()
print (keyL)
for key in keyL:

print (key, aDictlkey])

EFRHEFHRMBEN (key-value)
[r1', '3', 'a', 'd']

[*1', '3', 'a', 'd']

12

34

ab

d c

print (" FHEK value ARLE—AFIFEK™)

a = 'key'
b = 'key2'
aDict = {}

print (aDict)
aDictla] = []
print (aDict)
aDict[al .append (1)
aDictla] .append(2)
print (aDict)
aDict[b] = [3, 4, 5]
print ()
for key, subL in list(aDict.items()):

print (key)

for item in subL:

print ("\t%s" % item)

print (" XNEFRIZANXHRSRERN , TERMNSKEEISARX,
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FH P valued] L — 153k
{1
{'key': []
{'key': [1, 2]}

key

key2
3
4
5

EAMEFRZANXHHLRAAN , THNXHKEISBE XA

FHAT A Key , 34 value,

aDict = {' #ARE': ' FEEASWMEE , HHECERE , BEAMBELZTT ; EXMINEMEE  BREER , BEAMBTE-
print (aDict[' XARIE'])

FHRAEMEEZ , AELCHX , EAMBERZTT  EXNIGMEE , BHEEER, EFAWEBTZKIK,

print (" FHE value WATEFH")
a = 'key'
b = 'key2'
aDict = {}
print (aDict)
aDictl[a] = {}
print (aDict)
aDict[a] ['subkey'] = 'subvalue'
print (aDict)
aDict[b] = {1: 2, 3: 4}
##aDict/[ (a,b)] = 2
##aDict['a'] =
##aDict['b'] =
print ()
for key, subD in list(aDict.items()):

print (key)

for subKey, subV in list (subD.items()):

print ("\t%$s\t%s" % (subKey, subV))

print ("\nXMEFIIXANXHNSKRERN , TENKRBLI LRI,

FH K valueth 7] L2 F H
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{}

{'key': {}}
{'key': {'subkey': 'subvalue'}}
key

subkey subvalue
key2

XM EFREZANXHHLSRAAN , THNXKAISBE XA,

24 At

241 FTEHAMNGH

HERESER , REMRELANEFSHF (TREEFRED) KA. RENAFIBESEMA , REFTEN—LLER, K19
A9 AIE A raw_input F1 print 15/R) 3K T AGIXLEThEE.

a = input ("Please input a string and type enter\n> ")

print ("The string you typed in is: ", a)

Please input a string
> sheng xin bao dian

The string you typed in is: sheng xin bao dian

print (" XE2—MREFITF , (VHETHE\n")
lucky num = 5

c =0

while True:
b = int (input ("Please input a number to check if you are \

lucky enough to guess right: \n"))

if b == lucky num:
print ("\nYour are so smart!!! A
B E——————
 EE———————————
else:

print ("\nSorry, but you are not right. %> <%")
while 1:
c = input("Do you want to try again? [Y/N] \n")
if c = "'Y':
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try again = 1
break

elif ¢ == 'N':
try again = 0
break

else:

print ("I can not understand you, please check your input. \n")

continue

if try again:
print ("\nHere comes another run. Enjoy!\n")
continue
else:
print ("\nBye-bye\n")
break

XE—NMREG T, NHIE

Please input a number to check if you are lucky enough to guess right:

4

Sorry, but you are not right. %> <%
Do you want to try again? [Y/N]

Here comes another run. Enjoy!

Please input a number to check if you are lucky enough to guess right:

3

Sorry, but you are not right. %> <%
Do you want to try again? [Y/N]
N

Bye-bye

242 xHEE

MAREER&E AW AT IRIE, RIS file 8k open XR3IL.

2421 XHRE EENMANESAEEXHRR  MAASFTER RFERMELTAENBE R , ARF Mz

B R EELER.
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import os
os.getcwd ()
## os.chdir ("path")

' /MPATHB/ct/ipython/notebook’
print (" FE—NXHEF")

context = '''The best way to learn python contains two steps:

1. Rember basic things mentionded here masterly.

2. Practise with real demands.

print (" UEAERK (w) FTF—DIHEHGHA (Test_file.txt)")
fh = open("Test file.txt", "w")

print (context, file=fh)

## fh.write (context)

fh.close () # XHIRETTARE VIRRIFAEAINT

e —A 3
LB AR (w) ITHF — DX I 6 % A (Test_file.txt)

with open("Test file.txt", "w") as fh:
print (context, file=fh)

print (" PARIEER (r) EA—N4%A (Test file.txt) MIXH")
print ()

for line in open("Test file.txt"):
print (line)

MUREER () AN —D B R (Test_file.txt) KX H
The best way to learn python contains two steps:

1. Rember basic things mentionded here masterly.

2. Practise with real demands.
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FRER LRMHER , BLERT , TITHHEZ,

print ("' BHEPETITHEL.

AP EE R —1TER A — MRITHR

T Python B print BNAAZEMIMIEESRIAI LT |
RHATEN—1TATE—1T. ATHRRENMAE , BETTEREAE.

print ("end="'"'")

print ()

for line in open("Test file.txt"):

print (line, end='")
print ()

print (" XiESTESHBRITH")
for line in open("Test file.txt"):

print(line.strip())

BRPETITHHSL.
AXHFEBRME— T8 — M ]RITH
M Pythonfprint BN & FE 4 45 R B 0 L] ATHF

AEITEN—TEZH—1T. ATHREIANER , ETEAMEFR.

end=""

The best way to learn python contains two steps:

1. Rember basic things mentionded here masterly.

2. Practise with real demands.

XIEGITESNRITH

The best way to learn python contains two steps:

1. Rember basic things mentionded here masterly.

2. Practise with real demands.

2.5 SOERERS] (—)

251 FREA

1. FASTA L&

"l)
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>seq_name_1

sequence1

>seq_name_2

sequence2

2. FASTQ C &=,

? 1:N:0:AGTCAA

TCTGTGTAGCCNTGGCTGTCCTGGAACTCACTTTGTAGACCAGGCTGGCATGCA

BCCFFFFFFHH#4AFHIJJJIIIIIIIIIIIIIIINIIIIIGHISIIIIIIIY

252 {6l (—)

1. #4358 FASTA 1&NASCHE (test.fa Fl test2.fa) , E—AFEF cat.py A , Hmd B FEE

« AEMEAIRR
— open(file)
— for .. in loop
— print
— the amazng, or strip() function

2. 447 FASTQ MsUIISCH (test! fa), E—ARRFF cat.py AT , HFLTIRE
+ FEIBHIAL
- At
3. BAESF splitame.py, M test2fa, JFEBUATFSIA FHE— N THANATRMERMFIIAT  HHEIFE
+ FEIRIAIRAR

— split
- FRBENERS

« IR EUA
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>NM 001011874
gcggeggegggcgagegggegetggagtaggagety. .. . . . .
4. B5F2FF formatFasta.py, A test2.fa , 305 FASTA FILER—ITAR G
* ARIREIRR
— join
— strip

- HthAg A

>NM 001011874
gcggcggcgggcC. « . . . . TCCGCTG...... GCGTTCACC...... CGGGGTCCGGAG

5. EF2fF formatFasta-2.py, A\ test2.fa , 3BE K FASTA FIIHEIRL 80 NEBE—1THIFF
- AEIMEIRR

- FRRYIARE
— range
« HiAgECA

>NM 001011874
gcggcggege. (600 FBF) . TCCGCTGACG # (F 17800 F &)
acgtgctacg. (60 F &) .GCGTTCACCC
ACGTACGATG (R /A —fTH] N B 80N F &)

6. 5F2FF sortFasta.py, A test2.fa, FEURIAFFSIE FE— N THRATNE F AL RNFSIET , HiFFakht
- FRIREIAR

— sort
dict
aDict[key] =[]
aDict[key].append(value)
7. IRBUATE L TFHIFS
« 572/ grepFasta.py, 12H fasta.name FLZF XNV test2.fa KIFF , It 2 FRE.
+ 52 grepFastq.py, 2 fastq.name L FXFN K test1.fq BKIFFF , F FISCHE.
- FBREIRNEIR R
* print >>fh, or fh.write()
*HRER 4% 2==
8. B5F2fF screenResult.py, ik test.expr & foldChange KT 2 {ER I B padj /)NF 0.05 g3 , o] Ui #8478k
R ERLTF
- BRIKANRS
- BHESIRMER and
- NHFIERRNBETEE , FTER int FHC0EE |, float FRAIF AR
9. BEFEF transferMultipleColumToMatrix.py B34 (multipleColExpr.txt) FE K £ % MALRF R IXEIRFE R
FFEEER

- AEIKENRS
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aDict['key’] = {}

aDict['key’]['key2’] = value

if key not in aDict

aDict = {ENSG00000000003’: {"A-431": 21.3, “A-549”, 32.5,...},"ENSG00000000003":{},}

« WK (RFERA 3 3UsATIN)

Gene Sample Value Unit Abundance
ENSGO0000000003 A-431 21.3 FPKM Medium
ENSG00000000003 A-549 32.5 FPKM Medium
ENSG00000000003 AN3-CA 38.2 FPKM Medium
ENSG00000000003 BEWO 31.4 FPKM Medium
ENSG00000000003 CACO-2 63.9 FPKM High
ENSG00000000005 A-431 0.0 FPKM Not detected
ENSG00000000005 A-549 0.0 FPKM Not detected
ENSG00000000005 AN3-CA 0.0 FPKM Not detected
ENSG00000000005 BEWO 0.0 FPKM Not detected
ENSG0O0000000005 CACO-2 0.0 FPKM Not detected
* AR
Name A-431 A-549 AN3-CA BEWO CACO-2
ENSG00000000460 25.2 14.2 10.6 24.4 14.2
ENSG00000000938 0.0 0.0 0.0 0.0 0.0
ENSG00000001084 19.1 155.1 24.4 12.6 23.5

ENSG00000000457 2.8 3.4 3.8 5.8 2.9

10. EF2F reverseComplementary.py iTBF¥ ACGTACGTACGTCACGTCAGCTAGAC IR M H 4MNFF!
- AEIMEIRR

— reverse
— list(seq)

11. BF2fF collapsemiRNAreads.py ##t smRNA-Seq Bl FEGE
« WU ASEEAESC (mir.collapse, tab-SEIKMFISCH | SE—FIAFF , EZIAFFINEIR K ER)

ID REF VALUE
ACTGCCCTAAGTGCTCCTTCTGGC 2
ATAAGGTGCATCTAGTGCAGATA 25
TGAGGTAGTAGTTTGTGCTGTTT 100
TCCTACGAGTTGCATGGATTC 4

o B SCHAEEK (mircollapse.fa, & FHIET 3 M FREABRREF SR , PEINBRFERREILEFS , BFIIE2FH
M—FRoR , B=H0 R x INE reads FNEIRIXE. =F9 AT RIZIERKIER fasta FIIKEF. )

>ESB_1 x2
ACTGCCCTAAGTGCTCCTTCTGGC
>ESB 2 x25
ATAAGGTGCATCTAGTGCAGATA
>ESB 3 x100
TGAGGTAGTAGTTTGTGCTGTTT
>ESB 4 x4
TCCTACGAGTTGCATGGATTC
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12. EISE RS ILECAEF (map.py) 1B short.fa FREKIFFFILLIT R ref.fa, H#it 45 FFFIULECE ref.fa ST BRLL e 31 IR Ly
=1

- AEMAIRS
— find
o BRI @R bed B3, F—FIALRRIRKLREEK , EFME=F LA EILAEKFSIRIAR I VE

(REPNCRA 0 ieds , REERSE—MuE ; KUNERBEEN , B—MBIFFIRFIIRAER (199,208)(HTH /5
IF , SKERE chrl @K% 199-206 HIFFFI , 0 #245). 55 4 FAKEFFIIBSHIFS.).

« BEANESK : ATRARDLACEILA R pRsAR bt | th ] A SRILECEIRAR S B AME. XSS 5 SIaTLUAKEFFINET |, 56
INYABERES , ILECERRAREE A+, DLRCE B AMER -, RS ILECE B AMERT A B 1R MRAREER) 5 i EtD

N8

chrl 199 208 TGGCGTTCA

chrl 207 216 ACCCCGCTG

chr?2 63 70 AAATTGC

chr3 0 7 AATAAAT
13. &F :

« FMRIMRFH REIRENAR” AN TR KE B FNENAIAR  BREER. W, S TARRNERFRRA
FREMIMARBLAE , MANRESARIRRIINIIRAR. EEEMAREENEN I ENEE.

« SMREFNTHRELDSERNAFRIBRMA R , FE—EEmHHE , ML KIEERME , EBERUR , SR
PR SR MTUILE RN E S .

© SFSVBR ERRFF , BISPESCAHEIREA RN ISR R AT REAZ HE R AL

« BFEITIRARRAARGERNREF TR T FRHIER , FERERHHEREFRIFEEN.

14. XFRFER

- EYIERFN , TR IR MEHRMER , B IANERAN—8 , TEXTFHEMRR , ZXKES , XHLKMS
5%, INEREAHRRTEREREE 4 , HENEM—ITREMFMER. SR, BNERENTESS—
ERF , TRER HATESURERITHIL T k.

- ARETRRF - YRFEETRRE , BOERAMEREXS , — 1T 1TRRITRF , RERFNEITEESE80
BTHIE—3, BIRBYR.

- YERAFETE , BARER print REFGLHIREE DL , LB T FH , BRITENTFHR , BF
BARERBEERN , EBEHIAFENTH ; REESNFIMA. REBOANRIERL TTEIN TR | KIRERTE
FrEa TR .

2.6 RYURME

HRBEERNEFE. ENAFRE—REA—DAHR , RIEIRE UERREFREMAERX N EREES Ktz
ITIXAERARR, XA AR, BMNELERTFSRNERERE , PN len, range, input, int, str,

MATUSAFFEBEmARER , bl os.getcwd, sys.exit,

ERBOET def REFEN., def KBEFRIR—TERBHN IWRFER  RRR—XEES. RESZFIUBHE—LE
BA  AKATUESLEE. HTRE—WEA , B REA.
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## BE R
def print hello():
print ("Hello, you!")

print hello()

Hello, you!

def hello(who) :

print ("Hello, %s!" % who)

hello('you'")
hello('me'")

Hello, you!
Hello, me!

## BTN ERE
def sum num(a, b):

c=a+b

return c

d = sum _num(3, 4)
d

5

R ENeR/RTE

SRR : RS, NEXMLER , FrE 2 TiFrhEmER T LA

JEEBER : BREZ N, T RO AT ABIR A

BB LAMER global VIR /AE , ME/AREERAFIHLE.

var = 1

def variable test():
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var = 2

print ("var in variable test is",var)

print ("var before running variable test ()", var)
variable test()

print ("var after running variable test()", wvar)

var before running variable test() 1
var in variable test is 2

var after running variable test() 1
var = 1

def variable test():
global var

var = 2

print ("var before running variable test ()", var)

variable test()

print ("var after running variable test ()", var)
var before running variable test() 1
var after running variable test () 2

## £ RAEEREMEREGFER
def spam() :

print ("eggs in spam",eggs)

eggs = 28

spam ()

eggs in spam 28

## 2 RAEERIMERRTER
## (BHERBHAERENL , BHIRKE N HFR

def spam() :
print (eggs)
eggs = 29

eggs = 28

spam ()

print (eggs)
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UnboundLocalError Traceback (most recent call last)

<ipython-input-22-61£f9fdfeb6fe> in <module> ()
6
7 eggs = 28

-——-> 8 spam()
9 print (eggs)

<ipython-input-22-61£f9fdfeb6fe> in spam()

1+ 2REEERIBERBFTER

2 def spam():

-———-> 3 print (eggs)
4 eggs = 29
5

UnboundLocalError: local variable 'eggs' referenced before assignment

## REBRSEZFERNEHNEENL FEE
def spam() :
eggs = 'spam local'
print ("eggs in spam",eggs) # Hith spam local

def bacon() :
eggs = 'bacon local'
print ("eggs in bacon", eggs) # WY bacon local

spam ()

print ("eggs in bacon after running spam", eggs) # it bacon local
eggs = 'global'
bacon ()

print ("Global eggs", eggs)

eggs in bacon bacon local
eggs in spam spam local
eggs 1in bacon after running spam bacon local

Global eggs global

print (" EZHETAEARBEHER THELRHT \n")
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def findAll (string, pattern):

posL = []
pos = 0
for i in string:
pos += 1
if i == pattern:

posL.append (pos)

#f-—————= END of findAll-------
a = findAll ("ABRCDEFDEACEFBACACA", "A™M)
print (a)

print (findAll ("ABCDEFDEACFBACACA", "B"))

EZAEETHEARBHAR THERRT

(1, 9, 13, 15, 17]
(2, 12]

def readFasta(file):

abDict = {}
for line in open(file):
if line[0] == '>"'":
name = line.strip()

aDict [name] = []
else:
aDict[name] .append(line.strip())
for name, linel in list (aDict.items()):

aDict[name] = "'.join(linel)

return aDict

print (readFasta ("data/testl.fa™))
segD = readFasta ("data/test2.fa")

{'>NM 001011874 gene=Xkr4 CDS=151-2091': 'gcggcggcgggcgagcgggcgcectggagtaggagctggggagcggcecgeggecgg

{'">NM 001011874 gene=Xkr4 CDS=151-20911""gcggcggcgggecgagecgggegetggagtaggagectggggagcggecgeggecgg
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'>NM_001195662 gene=Rpl CDS=55-909': 'AAGCTCAGCCTTTGCTCAGATTCTCCTCTTGATGAAACAAAGGGATTTCTGCACAT
'>NM_011283 gene=Rpl CDS=128-6412"': 'AATAAATCCAAAGACATTTGTTTACGTGAAACAAGCAGGTTGCATATCCAGTGACGT
'>NM_0112835 gene:Rpl CDS=128-6412": 'AATAAATCCAAAGACATTTGTTTACGTGAAACAAGCAGGTTGCATATCCAGTGACG
261 Bl (D)
6. ¥ “Elk (—) " FHEFLARBNARES |, FFARRIT

« AEIANRR

— def func(para1,para2,...):
— func(para1l,para2,...)

7. &E:
« EMEEHREIN FBRINANR R AAEX T RIS B FHIEHAIRR | BEREER. WA, S TFRRRERHASZE R
FRREWARSELRE , MANITEESARIFIRENANAR. EEFAANA RN A BNE.
s BMEFNTHRENSERAKRERE R , AR —EERSME , I XBERME , SEERRR , SHxIRE
Fiat RS RN ESR.
o SEIVRKR ELRERF, BIXTE SN, AR FER A T AT REAZ R R
s BFETRAHENEREENEFTR T FNER , AELXRBRGEERESZFEEN.
8. KT FAR

- EYIERFN , TREAHIIEME KR , B IANEREALN—B , TEXFHEMR , ZKES , &K MS
5%, INEREASRRRERERELE 4 , HENEM—ITREMMR. LR, BNERENITESS—
EAF , TRER HATESAERITHIL T R,

© YERAFETUIN , BFLEM print KEFSLMRERTEM , LLINBORAT FH , AT TFM# , BHEE
AKERBHEREN , BB NAFENTS | REESNFITA. RBUBANER TN TR |, SRIREFEFF
HIET TR

2.7 fER

Python WE TIRZHRAEE , ANMEFIZH M math, WRARGKNEER sys, LIRERNFRIXKH re, BIERGAHRIBEM os
% RMFEXIFANE: * sys * sys.argv LMRHLSITEE * sys.exit() IBRHERE * sys.stdin FRAERIA * sys.stderr FRAEsE
1% * os * os.system() 2k os.popen() PITRLL A< * os.getewd() FRENHATE R * os.remove() M4+

import os

os.getcwd ()

##help (os.getcwd)

##0s.remove (r'D: \project\github\PBR training\script\splitName.py"')
##0s.system('rm file')

' /MPATHB/ct/ipython/notebook'
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from os import getcwd
getcwd ()

' /MPATHB/ct/ipython/notebook’

2.8 @wé1T3¥

sys.argv B— MR , M T BERFEFENREAREFNG LTSI

$%writefile testSys.py
import sys

print (sys.argv)

Writing testSys.py

%$run testSys 'abc' 1

['testSys.py', 'abc', '1l']

$%writefile cat.py

import sys

def read print file(filename):
for line in open(filename) :

print (line, end="")

##main REMEFAMAS BENABTEFREEE , BB
def main(): # —REFEFLBEE main E¥HF , EXHNREAR main EHRENALEITIERF
if len(sys.argv) < 2: # MRGHMITSHARFAD , NIRRIRIE
# —RARREE M BIAR AR
print ("Usage: python %s filename" % sys.argv[0], file=sys.stderr)
sys.exit (0)
file = sys.argv[1l]
read print file(file)

## XANEBRABAEXAWPITIHAER nain K. MRIXDMXHWHEIHAR , WARIT main BRI,
if name == "' main ':
main ()

Writing cat.py
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*F  main KRR DLETF Python Ff _ main_ F4RFEAEAR .

%$run cat

Usage: python cat.py filename

$run cat data/testl.fa

>NM 001011874 gene=Xkr4 CDS=151-2091

gcggcggcgggcgagcegggcegctggagtaggagetggggageggcgeggccggggaaggaagccagggceg

>NM 001195662 gene=Rpl CDS=55-909

AGGTCTCACCCAAAATGAGTGACACACCTTCTACTAGTTTCTCCATGATTCATCTGACTTCTGAAGGTCA

>NM 0112835 gene=Rpl5 CDS=128-6412

AATAAATCCAAAGACATTTGTTTACGTGAAACAAGCAGGTTGCATATCCAGTGACGTTTATACAGACCAC

>NM 011283 gene=Rpl CDS=128-6412

AATAAATCCAAAGACATTTGTTTACGTGAAACAAGCAGGTTGCATATCCAGTGACGTTTATACAGACCAC

{#F optparse , THEEEBRK (I(RBANE)

$%writefile skeleton.py

##!/usr/bin/env python

desc = '"'

Functional description:

import sys
import os
from time import localtime, strftime

timeformat = "%Y-%m-%d SH:%M:%S"

from optparse import OptionParser as OP

def cmdparameter (argv) :
if len(argv) ==

global desc

print >>sys.stderr, desc

cmd = 'python ' + argv[0] + ' -h'

os.system (cmd)

sys.exit (0)

usages = "Sprog —-i file"
parser = OP (usage=usages)
parser.add option("-i", "--input-file", dest="filein",

metavar="FILEIN", help="The name of input file. \
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Standard input is accepted.")

parser.add option("-v", "--verbose", dest="verbose",

default=0, help="Show process information")

parser.add option("-d", "--debug", dest="debug",
default=False, help="Debug the program")

(options, args) = parser.parse_args(argv[l:])

assert options.filein !'= None, "A filename needed for -i"

return (options, args)

B e e e e e e e e e e e e e e e e e e e e e e e e e e e S S S S S S S S S SIS S
def main() :
options, args = cmdparameter (sys.argv)
# ___________________________________
file = options.filein
verbose = options.verbose
debug = options.debug
# ___________________________________
if file == '-'
fh = sys.stdin
else
fh = open(file)
# ________________________________
for line in fh
pass
e S END reading file-——-—————--
#-—-—--close file handle for files-----
if file '= '-'":
fh.close ()
ommmmmm oo end close fh-—-—---——-—-
if verbose:
print ("--Successful %s" % strftime(timeformat, localtime()),
file=sys.stderr)
if name == "' main ':
startTime = strftime (timeformat, localtime())
main ()
endTime = strftime (timeformat, localtime())

fh = open('python.log', 'a')

Q

print ("$s\n\tRun time $s - %s " %\

(" '".join(sys.argv), startTime, endTime),

fh.close ()

Writing skeleton.py

file=sys.stderr)
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$run skeleton -h

Usage: skeleton.py -i file

Options:
-h, --help show this help message and exit
-1 FILEIN, --input-file=FILEIN
The name of input file. Standard input is accepted.
-v VERBOSE, --verbose=VERBOSE
Show process information
-d DEBUG, --debug=DEBUG
Debug the program
281 &l (=)
7. 45 Rk (Z) " PRIRRFEREES TS
« BEIAIAR
— import sys
— sys.argv
— import optparse
8. &

« FNMERREH “ARNAIRR” AN THIEKSE FERIRR , BREER. WA, STARNERIFRNZRN
BEREMIMARBLAE , MEN RS ARIRRIINIIRR. ERMEMMRREERNEKH A BN,

« BMEFNTHREASEHARABRER , FAR—ERmGHE , I KIEERME , ZRERIOR , SR
PR SRR AU BAE RN ES .

o« SFIVRER ERRF, DA AU AR . IR SRR I AT A2 R A

- BFETEABRRAARFERNREFTRT RNER , FREEERBGERETZRERR.

9. XTREFER

- EYIERFN , TR RIS MEHRER , B ANEEHALN—B , TEXFHEME , ZXKES , &K MS
5%, INEREERRTIERHRIERMT A , HENEWF—ITREMMR. YR , BRHRIRENRTES A —
EAF , TRER HATHSAENITHIL T k.

- YERAFETURN , RFELMEM print RERGLNRERBIER , LINEOIAT FH- , BRITENTFHR , BEE
AKERBHEEEN , EBSBINAFENTS | ZEESNFITE. REUANRNER FTEINFR |, SRIRERFEFF
AIET TR
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29 %% Python A

291 BEEAR

if True:

print('yes'")

if True: print('yes')

if x > y:
print (y)
else
print (x)
#H-———————
print ((y if y < x else x))
print (x)
yes
yes

2.9.2 FIRMRAT

A RURTSIZR A LA for 1EFR

alist
bList = []

for i in alist:

bList.append (i * 2)

L
##namel = [line.strip() for line in open(file)]
bList = [1i * 2 for 1 in alist]

print (bList)

Il

N
~
N
~
w
~
IS
~
O
=
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print (" FIFRAEATETAECHIETE ")
aList = [1, 2, 3, 4, 5]
bList = [i * 2 for i in alist if i % 2 !'= 0]

print (bList)

31 2 4R & BT A BT )
[2, 6, 10]

print (" FURARATH AT AREH ")
4 2/ 3! 4’ 5]
4

alList = [1
bList = [5, , 3, 2, 1]
bList = [1 * j for i1 in alList for j in DblList]

## for 1 in aList:

## for j in bList:
## print i * j
print (bList)

FIRAREWAUBREN
(5, 4, 3, 2, 1, 10, 8, 6, 4, 2, 15, 12, 9, 6, 3, 20, 16, 12, 8, 4, 25, 20, 15, 10, 5]

2.9.3 FHfRT

alist = ['a', 'b', 'a', 'c'l]
aDict = {i:alist.count (i) for i in alList}
aDict

{'a': 2, '"b': 1, 'c': 1}

WEBITERFT LR ERFM , BIFUEHTUR G, B RTHSASAEAFIME , FEIT MR E Mg A sk
1E.
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a =1
b =2
assert a == b, "a is %s, b is %s" % (a, b)
if a ==
pass
else:

print("a is %s, b is %s" % (a, b))

AssertionError Traceback (most recent call last)

<ipython-input-75-9c43179b4557> in <module> ()

1l a=1
2 b =2
-———> 3 assert a == b, "a is %s, b is %s" % (a, b)
4
5 1if a ==

AssertionError: a is 1, b is 2

295 BEZXF/HEHIL

is.X FRFERTIE

IS
+t
2

isalpha() Z &R

isalnum() 2 &R EFHIHT

isdecimal() E5RBHF

isspace() B AR A TIEHIRTHRAT

istitle() RAFHHEAKRET K , FEHANNEFE

a = 'bl'
a.isalpha ()

False
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a="'bc'

a.isalpha ()

False

a = 'bcl'

a.isalnum()

True

a = "'la'

a.isalnum()

True

','.join(['i', 'love', 'python'])

'i,love,python'

'*x%1 jJoin(['i', 'love', 'python'])

'i**x*love***python'

"linux R perl C python".split ()

['linux', 'R', 'perl', 'C', 'python']

XASTFE rjust() ljust() center()

'"hello'.rjust (10)

! hello!

'hello'.rjust (20,'*")

'***************hellol
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'"hello'.center (20, '-")

def printPicnic(itemsDict, leftWidth, rightWidth) :
print ('PICNIC ITEMS'.center (leftWidth + rightwWidth, '-"))
for k, v in itemsDict.items () :
print (k.ljust (leftWidth, '.') + str(v).rjust(rightWidth))

picnicItems = {'sandwiches': 4, 'apples': 12, 'cups': 4, 'cookies': 8000}
printPicnic (picnicItems, 12, 5)

printPicnic (picnicItems, 20, 6)

-—-—-PICNIC ITEMS--

sandwiches. . 4
apples...... 12
CUPS .« eeeens 4
cookies..... 8000
——————— PICNIC ITEMS--—-—-——--—
sandwiches.......... 4
apples. ..o 12
CUPS e v vt vesnneennss 4
cookies............. 8000

strip(),rstrip(),Istrip() M= EF5F

spam = hello

spam

! hello !

spam.strip ()

'hello'

spam.rstrip ()

! hello'
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spam.lstrip()

'hello !

a = 'Hello world, welcome to python world'

a.strip('d")

'Hello world, welcome to python worl'

2.9.6 lambda, map, filer, reduce (RETH)

slambda FFE — MR EFRZFHER, BEATHE—KER, HFEMAEXHA lambda argument list:
expression, S¥IIRERESHBIFN—NIIK , REXBXLS A ESIRE.

« map BUT—MEEIE , ERIEIAA map (func, seq). F—TSUEBERNARNRBE RN ETF , FZITSHE
—ANFF3 (anFIER. FRER. FHR). map SUFIINEANTERASEAA func , FEFE— LSk,

- filter AT 853k , FAEIAAR filter (func, list), REZASEMNENTEAA func , REMEA True MR
B, BNE3.

* reduce ELXFIRMITTEN BRE , FAEXA reduce (func, list). MREKNEF—1FFk aList=[1,2,3, ... ,n
1, A reduce (func, alist) JE#HTHIRIER: BB TRSIEARL func oz , REESZRXWIITE ,
BCA¥ERSE— N TT & alist = [func(1,2),3, ..., n; AR LRI BTN TTRBEE func BR¥LEER | R[EMEIR E{EZHX
AN TR | ROAEEASE— JT % alist = [func(func(1,2),3), ..., n] , EEBIRAB—ITTE.

print (" SKFIRE")

def f(x, y): return x + y

SR 0 R ¥
(1, 2, 3, 4, 5, 6]
25

print (" BNSEH map, lambda FHA")
aList = [1, 2, 3, 4, 5]

print ([x**2 for x in alist])

print (" ZANSEM map, lambda ")
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def f(x, y): return x + y

print (list (map(f, [1, 2, 31, [4, 5, 6])))

print (" S¥CAFRE")
print ([x.upper () for x in 'acdf'])

iﬁ\i}}%{#hnap, lambdaiff F
[1, 4, 9, 16, 25]

Z NS ¥ Wmap, lambdaiff A
[5, 7, 9]

BWATY S

['A', lCl’ 'D', lFl]

print (" ¥ IBEREE")
alist = [1, 2, 3, 4, 5]

print ([x for x in alList if x % 2])

b BT A R A R
[1, 3, 5]

from functools import reduce

print (" FFRKH")

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

print (reduce (lambda a, b: a + b, alList))

5 3R 3K
15

from functools import reduce
print (" FIFREZAE")
alist = [1, 2, 3, 4, 5]

print (reduce (lambda a, b: a if a > b else b,

B GO
5

alList))
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2.9.7 exec, eval (BITERFE python i&4], RETTH)

a = 'print ("Executing a string as a command")'

exec (a)

Executing a string as a command

a="'2+ 3) *5'

eval (a)

25

2.9.8 1FMFRER

IERFRXE BRI AL , AE—MER , FIRA BT, 72 Python 1, 2R re HBHESIN.

re.compile: it IF NFRIXF AR5

re.match: TEFFILACFRF R A 1A DL ACAE XS &

re.search: FEfFILALF TR NFHIE R E — N ILACXT &R

## B, FIEIGEST

import re

cds = "ATGACGCTCGGACGACTAATG"

start codon = re.compile ('ATG")

start codon match = start codon.match (cds)
start codon match.group ()

'ATG'

## JNRBIEA UTR , BRIAERSFAEE L, W match FHAE
mRNA = "GTCAATGACGCTCGGACGACTAATG"
start codon match = start codon.match (mRNA)
if start codon match:
print (start codon match.group())
else:

print ("No start codon found at the beginning of the given sequence.")
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No start codon at the beginning of the given sequence.

## WRAEAE UTR , RIGERS T ARESE N, WFEER search
mRNA = "GTCAATGACGCTCGGACGACTAATG"
start codon match = start codon.search (mRNA)
if start codon match:
print (start codon match.group())
else:

print ("No start codon found in the given sequence.")

ATG

## MR T ERNALT  WHER findall

mRNA = "ATGATGTAAUAATAGUGA"

stop_codon = re.compile (' [TUJAA| [TU]JAG| [TU]JGA")
##stop codon = re.compile ('UAA|UAG|UGA")
stop_codon.findall (mRNA)

['"TGA', 'TAA', 'UAA', 'TAG', 'UGA']

FHEAERPER T IENFRERK 2 MFERTS , | F (1.

AB: RANATBAENILEHATA , 20 EEH TAA|TAG ; NRAE[RE | FmERHSEE , SE2FHESRE W
T (AA|T)AG NFR/RATPAULAL TAAAG B TTAG,

[TU]: PIESREZFRHEAT DALED , B ETAE 7, hafAE v, WAMNERTBMER [(A-2] RRFIBAEZRE ,
[A-Za-z] RANFTBERIXFH , 10-9) RRAMIART , ho]llE [(w-25-9 1 RR—HANFH., BHFEM TR,

DLACE— motif

## DLECE— motif,

## FESK motif

## % 1A A,

## % 2 EEFR,

## % 3MA T,

## chiE)EfE 3-5 MESWE ,
## fEE—{E G

segl = ["ACGTACGT", "ACTCCCG","ACTCCGGG","AGTTTTTG"]

# . FONMEEFR (ABIERIT)
## (3,5} RATHANFFEIUECH 3-5 &
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pattern = re.compile("A.T.{3,5}G")

print ("Matched", "\t","Matched part")
for seg in seqL:
match = pattern.search (seq)
if match:
print (seq, "\t",match.group())

Matched Matched part
ACTCCCG ACTCCCG
ACTCCGGG ACTCCGGG
AGTTTTTG AGTTTTTG
RIET IR F TR

BUAEXNT—NFRFE ,"A B C D, E, F', ZHES, MHELENT

FFARER SRR 5.

"AB CD, E, F'.split(' ')

## [] BRET ,

## \s: [XATANTAH , BETH , 148 8, #17F
## + 1 ROAITARNFREIL 1 XEEZ R

import re

pattern = re.compile("[,\s]+")

seq ="AB CD, E, E"

pattern.split (seq)

CIZ LA

BRINFKNB L fq.g9z 30M , ABRREVH IS |, FHHH.

## root M leaf BHMEZT
## F—ANTINEREHERNEEMER repl, rep2

. TAB BB HAGIEZRERN , 2By

121


http://www.ehbio.com

CONTENTS & ZP

FRMABBSRRBRS R

Leading solutions for big data and health

## BIATRIZER 1 M 2 2RI R AR Ak,

fgL = ["root repl 1.fqg.gz", "root repl 2.fqg.gz",
"root rep2 1.fqg.gz","root rep2 2.fg.gz",
"leaf repl 1.fqg.gz", "leaf repl 2.fq.gz",
"leaf rep2 1.fqg.gz","leaf rep2 2.fg.gz"]

## * FRRAEFFHIEESZ X
## () FEXRCIZOLES , AT RAE A ARIRER
o\ BENTFR, \. B, BRUEAANEEFR , IXILLERNE—TEEN. |
## MAREETH
pattern = re.compile(" ([~ 1*) ([~ 1*) [12]\.£fa\.gz")
for fg in fql:
match = pattern.search (fq)
sample = match.group (1)
rep = match.group (2)

print (sample, rep)

root repl
root repl
root rep?
root rep2
leaf repl
leaf repl
leaf rep2
leaf rep2

LA E#

EARE TR , BT, BHINEIRREEN , iR , EFTEM— M HRIRE.

## B THEMEFHAMIER , B

namelL = ["Chen Tong", "Liu Yongxin", "Wang Ying"]

## \w: FRBIEFH , FRAT [A-Za-z0-9 ]
pattern = re.compile (" (\w+) (\w+)")

## \2, \1 FRRCIZLERE—NNEZD , BEAITHEARERANTES K,
#H REF—NMESE\L, ENE\2.
for name in namel:

print (pattern.sub(r"\2 \1", name))

Tong Chen
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Yongxin Liu
Ying Wang

FZIENEFAAIAMNNTE , FTHHMEEFLHT .

ik 5288 ] IR
e
—@rE  Ras abc abc
IO AT R\ SN, e e
EDOTAL LB bR, -
. SNTH , A TR, ave ac
NETHERETHEEOE , TAEBRETEEL, A\ ave
FHE (TR . HNOER TR TR,
SRR RAILEA T | BATCARTEE , (b
fo-cl. B—AFRANREAMERIU , H[A bR i
] abcHIRER, albedle -
B R . &F it
T N B Y )
SRR | AR,
NS (AUSESREL14)
\d #=:[0-9] a\dc alc
\D = (d] a\De abc
\s SEFTH : [<SE>\0ANWV] a\sc ac
\S =BT [(Ms] a\Sc abc
\w BiFFR : [A-Za-z0-9 ] alwc abc
W SR - (M) aWe ac
B (SR 2 )
. RO, abc* b
abcee
- RS FRURSTIRA, abe+ 4
iz
? TRE— A FHORELR, abe? g
i DEA— AR, abf2lc abbc
RS =EmEnA, e
(mn) AINBILLE RS ¢ EefEm | MITROENR ; Zeikn , ML ab{l,2)c e
EmBEIRR,
:“*"7): ? %+ R, ROUSTE TN,

DRIE (FEFRFLRT RSP )

. TR Rk, robe e
BTSSR,
s DESERE, abcs e
5 TR IR — TR,
“ RFREF, \Aabc abc
z RETREAR, abeiz abe
b TE\WMWZTE], a\blbe atb
\8 [Mb] aBbc abc
(AR R,
| EEREIREANTAS , BRI abe
EANTEAT, def
ey 0, B NPT,
SAFUSIEASTE | NESUDOFTaEiEs—
o BRI, B +1. (@ba)2} abcabe
Boh, DB IR, FILURIEE, FAR a(123W56)c a456c
| B,
(P<name>..) B , BT RENESIETE A SHMIRE, (P<id>abo2)  abcabe
\<number>  GIFBSEH <number>KISEITREIZIE, (d)aboyl ;:zi
(@P=name)  SIMRIEH <name> A EIERIIFRE, (2P <id>\d)abc(?P=id) ;:Eg
TS (FAERSTE )
) (TRSIER | FIT P MU, (7:abo)(2) abcabe
ity Lmse@BASERE AR | DB e
i T, RS, [RSRAERNE, :
(%.) * NS E IR, abc(?#comment)123 abc123
_ 2 R NERE AT A BRI, _ -
(=) REEEBEAS. a(?=\d) EEEHFRa
NSNS EE R AR A, .
) — a(?"\d) EEAMEHTHa
AR NEEE AT AR, _ U
(Fe=.) REEEBEAS. (7<=\d)a BIEEETHa
RN AEEE AR A, O
(<L) B TENE, (?2<\d)a BIEAEHFMa
Clid/name)  SNFBEhid/BIEnameAUAIVERIZR , NESIVE Tobe2
yes-pattem  yes-pattern , BMZEENo-pattern, (abe@D\dlsbe)  ooce

|no-pattern)  [no-paternBJLAEHE, i/ cnblogs comiug

& /3BT https://www.cnblogs.com/huxi/archive/2010/07/04/1771073.html

210 Python E X
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import matplotlib.pyplot as plt
import numpy as np
import pandas as pd

from numpy.random import randn

x =111, 3, 5, 7, 9, 10, 23, 45, 45, 56]
y = [2, 4, 6, 8, 11, 12, 23, 45, 56, 78]

fig = plt.figure ()

axl = fig.add subplot(2, 2, 1) # gl 4 NMEK Figure MR , &EM 1 AEHE—|
ax2 = fig.add subplot (2, 2, 2)

ax3 = fig.add subplot (2, 2, 3)

ax4 = fig.add subplot (2, 2, 4)

axl.hist (x, vy)
ax2.scatter (x, y)

axd.plot(x, V)

plt.show ()

2.10.0.1 Figure #1 Subplot
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2 75 il
| ]
]
1
25 1 A
(0 0 _‘I# T T
100 0 20 40
?5 .
0.75 -
ED .
0.50 -
0.25 - =N
0.00 : : : . 0 . :
00 02 04 06 08 10 0 20 40

fig, axes = plt.subplots (2, 3)

axes

array ([ [<matplotlib.axes. subplots.AxesSubplot object at 0x000000000B5D88D0>,
<matplotlib.axes. subplots.AxesSubplot object at 0x0000000009A87FDO>,
<matplotlib.axes. subplots.AxesSubplot object at 0x000000000B3467B8>],
[<matplotlib.axes. subplots.AxesSubplot object at 0x0000000009CF0390>,
<matplotlib.axes. subplots.AxesSubplot object at 0x000000000B6CC080>,
<matplotlib.axes. subplots.AxesSubplot object at 0x000000000B5D9978>]], dtype=object)

B3 2 x 3 Efg, TAMY T ZHKRAH TR S8 VtER nrows subplot {T¥
ncols subplot F¥ sharex EEERMREK x % sharey EE{ER
HEMK v % subplot kw FATA#% subplot MIXETFFH |

2.10.0.2 F% subplot Fl&]FE

subplots ajust (left=None,bottom=None, right=None, top=Nore,/'wspace=None, hspace=None)

wspaceMhspaceiZ® T EM S ERE » bk
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fig, axes = plt.subplots (2, 2, sharex=True, sharey=True)
for i in range(2):
for j in range(2):
axes[i, j]l.hist(randn(500), bins=50, color='k', alpha=0.5)
plt.subplots _adjust (wspace=0, hspace=0)
plt.show ()

-2 0 2 -2 0 2

fig, axes = plt.subplots (2, 2, sharex=True, sharey=True)
for i in range(2):
for j in range(2):
axes[i, j]l.hist(randn(500), bins=50, color='k', alpha=0.5)
plt.subplots adjust (wspace=1, hspace=1)
plt.show ()

4inino
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a0 - 4

=25 00 25 =25 00 25
SHIREREL
ax.plot (x,y,'g--")
AR
ax.plot(x,y,linestyle="'--",color="qg")

FRICR (maker)
mrrn

fig, axes = plt.subplots(l, 2)

axes[0] .plot (randn(10), 'g--'") # green ---
axes[1l].plot (randn(10), 'ko--') # k:black o:[RR

plt.show ()

2.10.0.3 Zi@smicHLE
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CONTENTS
125 -
i /
100 - r \
Co 05 A .
P ;o e
0.75 - P
0.50 - ; i S I B
[ I!| i ". ‘f
0.25 - Ir' \ / -
I‘ '|1 ;'r'.'l. —0.5 ; 11I r'
1
0.00 - , VS # y
.--r v |'1_ I i
0251 [ e U I .
F i I
; N = /
¥ /
~0.50 |+ ‘
I I I I I I I I I I
0 2 4 & 8 0 2 4 & B
fig = plt.figure()
1, 1)

ax =
ax.plot (randn (100))

fig.add subplot(1,

plt.show ()

210.0.4 ZE. pREFEE
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CONTENTS

1- I
.|] i
_2 E
4
I I I I I I
0 20 40 B0 80 100
mwmn .ﬂ%i&i@miﬂi mmn
fig = plt.figure()
ax = fig.add subplot(l, 1, 1)
ax.plot (randn (100))
ticks = ax.set xticks ([0, 25, 50, 75, 100]) # REZE
labels = ax.set xticklabels(
['first', 'second', 'third', 'forth', 'fifth'], rotation=30, fontsize='small') # ®E x FiH
ax.set title('my first matplot plot') # WEE AR

ax.set xlabel ('Stages') # ®E x R

plt.show ()

129


http://www.ehbio.com

CONTENTS

N DENABESREMRSER
ﬁ % ;x -I.g Leading solutions for big data and health

my first matplot plot

2.10.0.5 #NE ) legend

https://matplotlib.org/api/legend api.html?highlight=legend#module-matplotlib.legend

‘best’

‘upper right’
‘upper left’
‘lower left’
‘lower right’
‘right’
‘center left’
‘center right’
‘lower center’
‘upper center’

‘center’

W O J o U b w N = O

10

bbox to_anchor= (0.5,0.8)

bbox_to_anchorf M FHK Z—JTAF , E— N HMER TE B legendMELH D) , EHERBEMANFZD
F_ABERATIES legend LT3, E#MK #m £ 3
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fig = plt.figure()
ax = fig.add subplot(l, 1, 1)

ax.plot (randn(10), 'k', label='one') # BEH—%K%Z , k £
ax.plot (randn(10), 'g--', label='two') # BH$E_%KZ , g F - -ZH
ax.plot (randn(10), 'ro--', label='three') # BFE=5FKZ%4a6 258

ax.legend(loc=0, bbox to anchor=(0.5, 0.9))

plt.show ()

15 -

10 -

0.5

2
=3
i

x = [2, 4, 6, 8, 10, 12]

y = [1, 3, 5, 7, 9, 11]

fig = plt.figure ()

ax = fig.add subplot(l, 1, 1)
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##ax = fig

ax.plot (x,

ax.text (2,
plt.show ()

2.10.0.6 Ffi#

Yr

4,

r--")

'hello python')

-
"l-.r'
-
10 - -
-
##
-
-
-
8 -
7 -
E i
4 1 hello python
-
-
-
-
-~
_.r"
2 - o
-

Fa

I I I I

2 4 10 12

x = [2, 4, 6, 8, 10, 12]
y = 1[1, 3, 5 7, 9, 11]

fig = plt.figure ()

ax = fig.add subplot(l, 1, 1)
Y

ax.plot (x,

ax.text (2,

4,

'r__V)

'hello python')
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## bbox_inches B&%AIEFFEEZEAES
plt.savefig('figpath.jpg', dpi=300, bbox inches='tight')

2.10.0.7 B H{#EF

2.10.0.8 matplotlib AL E4E 2 AT DA R FSEHTER , 2RFTERFNA/NE, 4

x = [1, 2, 3, 4, 5, 6]

vy = [1, 4, 9, 16, 25, 36]

plt.scatter(x, # x H¥URAIRERE
vy, # v HEUEAIRTERFZEIEE
s=20, # WERMK/NM
c='green', # REANAR
marker='s', # WRERHNER
alpha=0.9, # RERMNBERE
linewidths=0.8, # RERIARKIAA
edgecolors='red' # REBROFHKEE
)

plt.title('simple scatter plot')

plt.xlabel ('X') # x HH&FR
plt.ylabel ('Y')

plt.show() # RRLE

2.10.0.8.1 Z2HIESE
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CONTENTS
simple scatter plot
35 - -
3D .
25 - .
20 -
e
|
]5 -
10 - . L
5 - siello p'_l.rthnn_r_---—"'"r
n e
|] -
I I I I I I
2 4 B 8 10 12
X
x = [1, 2, 3, 4, 5, 6]
y = [1, 4, 9, 16, 25, 36]
plt.plot(x, # x H¥IE
N # Y %ﬁ?ﬁ;‘
linestyle='-"', # frekzeAy

linewidth=2, # WARE

color='blue', # EEE

marker='o', # mHIER

markersize=8, # RHIK/N
markeredgecolor='black', # RHKIER
markerfacecolor='red') # AMRETE

## IRINFREAFNLARGHAR
plt.title('line plot')
plt.xlabel ('X")
plt.ylabel ('Y")
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plt.show ()

2.10.0.8.2 LA

line plot

35 A

25

20

import numpy as np
import pandas as pd
import matplotlib.pyplot as plt

plt.hist (np.random.randn (50), # “2E¥IE
bins=50, # TEEBEAERKIELA 20
color='red', # FETHETA
edgecolor="k', # FEEEAKRKMAEE
label='histogram') # ANEAREZIMIRE
plt.show ()
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4.0 1

35 1

3.0 -

y = [1, 4, 9, 16, 25, 36]

plt.bar(x, vy,
color='steelblue',
alpha=0.8)

plt.title('bar plot')

plt.ylim ([0, 4017)
plt.show ()

2.10.0.9 EXE
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bar plot

y = [1, 4, 9, 16, 25, 36]

plt.barh(x, vy,
color='steelblue',
alpha=0.8)

plt.title('bar plot')

plt.show ()
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bar plot

x=1[1, 2, 3, 4, 5, 6]
plt.boxplot (x,
patch artist=True,
labels=["'"'boxplot'],

showmeans=True, )

## BREE
plt.show ()

2.10.0.10 FEZE

# FRURARINERE
# IR EMRABREE 2 7R
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E -

boxplot

np.random.seed (2) # WEMILFT

df = pd.DataFrame (np.random.rand(5, 4),
columns=(['A', 'B', 'C', 'D'1l))

df

<tr style="text-align: right;">
<th></th>
<th>A</th>
<th>B</th>
<th>C</th>
<th>D</th>
</tr>

<tr>
<th>0</th>
<td>0.435995</td>
<td>0.025926</td>
<td>0.549662</td>
<td>0.435322</td>
</tr>
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<tr>
<th>1</th>
<td>0.420368</td>
<td>0.330335</td>
<td>0.204649</td>
<td>0.619271</td>
</tr>
<tr>
<th>2</th>
<td>0.299655</td>
<td>0.266827</td>
<td>0.621134</td>
<td>0.529142</td>
</tr>
<tr>
<th>3</th>
<td>0.134580</td>
<td>0.513578</td>
<td>0.184440</td>
<td>0.785335</td>
</tr>
<tr>
<th>4</th>
<td>0.853975</td>
<td>0.494237</td>
<td>0.846561</td>
<td>0.079645</td>
</tr>

data = []
for i in range(4):
data.append (df.iloc[:, 1])

data

[0 0.435995

1 0.420368

2 0.299655

3 0.134580

4 0.853975

Name: A, dtype: floate4, O 0.025926
1 0.330335

2 0.266827

3 0.513578

4 0.494237

Name: B, dtype: float64, O 0.549662
1 0.204649
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2 0.621134

3 0.184440

4 0.846561

Name: C, dtype: floaté64, O 0.435322
1 0.619271

2 0.529142

3 0.785335

4 0.079645

Name: D, dtype: float64]

plt.boxplot (data)

plt.show ()

0.8

0.6

0.4

0.2

0.0

plt.boxplot (x, notch=None, sym=None, vert=None,

whis=None, positions=None, widths=None,

patch artist=None, meanline=None, showmeans=None,
showcaps=None, showbox=None, showfliers=None,
boxprops=None, labels=None, flierprops=None,
medianprops=None, meanprops=None,

capprops=None, whiskerprops=None)

141


http://www.ehbio.com

N MENABESRRBRS R
CONTENTS ﬁ, % ;X -I-E Leading solutions for big data and health

x: FEEELHBEKERNEHIE ;

notch: ERAERMAOMEXRILBFELE , BAFEMO ;

sym: HBESFERNER , BMAN+SER;

vert : EASERMEEERER , WIAEEEK ;

whis : FEE L TFTAME L THANMKES , ZKIAAL.5ENEYUE ;
positions : FEE ML B MM E , BKIAkA(0,1,2] ;

widths : TEE ML BT E , KiAK0.5;

patch_artist : EBHATHEME G ;

meanline : EHHEAMERRRTHUE  RIAFARXKERR ;
showmeans : EAERHE , KIAFTE R ;

showcaps : ER B RMEAE TG M KM WKL , RIAB R ;
showbox : B R B RAMELENMEK , ZAER ;

showfliers : EBEBRREH , BIAETR ;

boxprops : WEMEKKEM , MAER , HXE% ;

labels : NFALEARMFE , ZUTEGKER ;

filerprops : REFFHNEM  WRESMER., XN BEZE%E;
medianprops : WEF MK BEBM , &N ER . HAFE ;
meanprops : REHMHEKEYE , IR K/N. BEE ;

capprops : REMEE MmN KR IGLEKNEN , ME6. HAF ;
whiskerprops : WEMMK BM , G . M. ZWERE

data = [0.2, 0.3, 0.4, 0.1]
plt.pie(data)
plt.show ()

2.10.0.10.1 HfHE
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plt.pie(x, explode=None, labels=None, colors=None,
autopct=None, pctdistance=0.6, shadow=False,
labeldistance=1.1, startangle=None,
radius=None, counterclock=True, wedgeprops=None,
textprops=None, center=(0, 0), frame=False)

B E L ENBIE
e@b%:?EW@%%%%W%&E%,W%Wﬁﬁﬁ;
labels : APFEIRMARZE W , FEMUTEFWRE ;
colors : FEENEIMERE ;
autopct : BEIAMEAKER , TUAXRARKX UK AELZE R ;
pctdistance : REB AR ESROCHNIES ;
shadow : B BRMBF B KR HR ;
labeldistance : REZEBENKZE (EH) SROCKES ;
startangle : REG RN VBLERAEE ;
radius : ®REHE B FE2 K/ ;
counterclock : £ BiLPFE IR F 4T IR F Z I ;
wedgeprops : REJFE NI A RKENE , ML RANOHA. BEE;
textprops : WEEFXAKEMN , MFEKN, BEFE;

center : EEBER P LAME , MIANARS mQ
frame : EREEB RHETREHEIE , M%Qﬁﬁgmﬁ@’mﬁﬂﬁhﬂﬁﬁﬁmyﬂ%ﬂlﬂﬁ@%*@
not
€
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$matplotlib inline

from mpl toolkits.mplot3d import axes3d
import matplotlib.pyplot as plt

from matplotlib import cm

fig = plt.figure()

ax = fig.add subplot (111, projection='3d")
X, Y, Z = axes3d.get test data(0.05)

cset = ax.contour (X, Y, Z, cmap=cm.coolwarm)

ax.clabel (cset, fontsize=9, inline=1l)

plt.show ()

import matplotlib as mpl

from mpl toolkits.mplot3d import Axes3D
import numpy as np

import matplotlib.pyplot as plt

mpl.rcParams|['legend.fontsize'] = 10
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fig = plt.figure()

ax = fig.gca(projection='3d")

##theta = np.linspace (-4 * np.pi, 4 * np.pi,

##z = np.linspace (-2, 2, 100)
##r = z**2 + 1

##x = r * np.sin(theta)

##y = r * np.cos(theta)

x = [1, 2, 3]
y = [1.5, 1, 2]
z = [2, 1, 3]

ax.plot(x, y, z, label='parametric curve')

ax.legend ()

plt.show ()

]— q_
i— q— %' - %' I% -
[I 2 b = 1

from matplotlib import pyplot as plt
from matplotlib.patches import Rectangle
someX, someY = 0.5, 0.5

fig, ax = plt.subplots/()

currentAxis = plt.gca()

currentAxis.add patch (Rectangle((someX - 0.1,

100)

= parametric curve

t 300
T 275
- 250
T 225
T 200
175
[ 150
T 125
* 1.00

210

14

someY - 0.1), 0.2, 0.2,
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alpha=1l, facecolor='none'))
plt.show ()

10

0.8

0.6

0.4

0.2

D. [I I I T T
0.0 0.2 0.4 0.6 0.3

from mpl toolkits.mplot3d import Axes3D

from mpl toolkits.mplot3d.art3d import Poly3DCollection
import matplotlib.pyplot as plt

fig = plt.figure()

ax = Axes3D(fig)

x = [1,2,2]
y = [1,0,2]
z = [1,2,0]
verts = [zip(x, y,z)]

ax.add collection3d(Poly3DCollection (verts,edgecolors="red', facecolors='red'))

x = [0,1,1]

y = [0,0,1]

z = [0,1,0]

verts = [zip(x, y,z)]

verts = [[(1,1,1), (2,0,2),(2,2,0)1,1(0,0,0), (1,0,1), (1,1,0)11

ax.add collection3d(Poly3DCollection (verts))
plt.show ()

10
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?-\__\_\_\_\_
0.0 ——
0.2

0s

0.6

Te—
.

0.5 1o 00

from mpl toolkits.mplot3d import Axes3D
from mpl toolkits.mplot3d.art3d import Poly3DCollection
import matplotlib.pyplot as plt

fig = plt.figure ()
ax = Axes3D(fig)
verts = [[(0.5,0.5,0.5), (L.2,0,1.2),(1.2,1.2,0)1,([¢(0,0,0),(1,0,1), (1,

ax.add collection3d(Poly3DCollection (verts, edgecolors=['blue', 'red'],
plt.show()

1,0)11]
facecolors=['blue', 'red'
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t 10

- 0.8

00

0.6

0.5

1g Q0

from matplotlib import pyplot as plt
from mpl toolkits.mplot3d.art3d import Poly3DCollection

fig = plt.figure()
ax = fig.add subplot (111, projection='3d")

= [0.5, 1.2, v Op 1, 1]
[0.5, O, 2, 0, 0, 1]
z = [0.5, 1.2, O, , 1, 0]
poly3d = [[(0.5,0.5,0.5), (1.2,0,1.2),(1.2,1.2,0)]1,[(0,0,0),(1,0,1),(1,1,0)1]

ax.scatter(x,vy,z)
ax.add collection3d(Poly3DCollection(poly3d, edgecolors=['red', 'blue'], facecolors='w', linewid

plt.show ()
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2.11 Reference

http://www.byteofpython.info/
http://woodpecker.org.cn/abyteofpython_cn/chinese/index.html

* http://www.python-course.eu/
* http://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-189-a-gentle-introduction-to-programming-using-pyt

* http://my.oschina.net/taogang/blog/286954
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3 Python {E%]

3.1

25 AR

3.1.1 Figure # Subplot

import matplotlib.pyplot as plt

import numpy as np

import pandas as pd

from numpy.random import randn

fig

axl =

ax?2
ax3

ax4

axl

ax2.

ax4

plt.

(1, 3, 5, 7, 9, 10, 23, 45, 45, 56]
(2, 4, 6, 8, 11, 12, 23, 45, 56, 78]

plt.figure() # BIE— Figure

fig.add subplot(2, 2, 1) # BI&E 4 NEAMK Figure MN&R , ®EWN 1 FEFE—
= fig.add subplot (2, 2, 2)
= fig.add subplot (2, 2, 3)
fig.add subplot (2, 2, 4)

14

4 14

.hist(x, y)  # EFE—EPLHEAE

scatter(x, y) # HAE

.plot(x, y) # %A

show ()
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fig, axes = plt.subplots (2,

fig

e

0.75

0.50

0.25

0.00

00

!
0.2

I
04

!
06

3)

!
0.8

10

# BIE— Figure %% 2 x3 &
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100 HI0 HI0
0,75 1 S S
050 A Op0 A Op0 A
0.25 1 OS5 A OS5 A
0.00 - g0 - g0 -
0.0 0.5 10 0.0 0.5 10 0.0 0.5 10
100 H10 H10
0.75 1 05 A 05 A
050 A Op0 A Op0 A
0.25 1 05 05
0.00 - 800 - 800 -
0.0 0.5 10 0.0 0.5 10 00 0.5 10

array ([ [<matplotlib.axes. subplots.AxesSubplot object at 0x7£8436a71780>,
<matplotlib.axes. subplots.AxesSubplot object at 0x7£842f2438d0>,
<matplotlib.axes. subplots.AxesSubplot object at 0x7£842f27d9%e8>],
[<matplotlib.axes. subplots.AxesSubplot object at 0x7£842f236978>,
<matplotlib.axes. subplots.AxesSubplot object at 0x7£842f1f19b0>,
<matplotlib.axes. subplots.AxesSubplot object at 0x7£842f199710>]], dtype=object)

B3 2 x 3 Efg, TAMY T ZHAKRAH TR S5 WtBA nrows subplot {T¥
ncols subplot F¥ sharex EE{FERMERN x # sharey MEER{ER
HREMK v i subplot kw ATAEE subplot HIXEFFH |

3.1.2 % subplot & [A)FE

subplots ajust (left=None,bottom=None, right=None, top=None, wspace=None, hspace=None)
wspacefhspaces #5e E M 5 &
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fig, axes = plt.subplots (2, 2, sharex=True, sharey=True)
for i in range(2):
for j in range(2):
axes[i, j]l.hist(randn(500), bins=50, color='k', alpha=0.5)
plt.subplots _adjust (wspace=0, hspace=0)

plt.show ()
100 HI0 HI0
0,75 1 D5 D5
0,50 1 Op0 A Op0 A
0.25 1 05 05
0.00 | g0 | g0 |
lﬂﬂun 0.5 %gﬂﬂﬂ 0.5 %gﬂ&ﬂ 0.5 10
0.75 1 05 05
0,50 1 Op0 A Op0 A
0.25 - 0ES 1 0ES 1
0.00 | g0 | g0 |
0.0 0.5 10 00 0.5 10 00 0.5 10
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A0 A .

-2 o 2 -2 o 2

fig, axes = plt.subplots (2, 2, sharex=True, sharey=True)
for i in range(2):
for j in range(2):
axes([i, j].hist(randn(500), bins=50, color='k', alpha=0.5)
plt.subplots adjust (wspace=2, hspace=0.5)
plt.show ()

154


http://www.ehbio.com

N DENABESREMRSER
CONTENTS ﬁ % ;X -I.a | Leading solutions for big data and health

A0 - i

—25 00 25

fig
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A0 - -

—25 00 25 —25 00 25

3.1.3 Bifatrc gy

mrirn

ST EREL

ax.plot(x,y,'g==")

F—FAR

ax.plot (x,y,linestyle="'--"',color="g")

FRICR (maker)
mrrn

fig, axes = plt.subplots(l, 2)

axes[0] .plot (randn(10), 'g--") # green ---
axes[1l].plot (randn(10), 'ko--") # k:black o: Ehﬁ

plt.show ()
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CONTENTS 0 SR S
2.0 -
A "
104 N 15 - "
- Iy - - i\
Ha ros P
054 1 v 4 10 - |’
Iy ' | P
o i | o
po{i V4 ARl ro
AR S
—0.5 - ' .I|| lll 'll ; 0.0 i ! .l r
Y Vo] S ]
I 1 \ —0.5 - ] '
10 - ¥ ll [ \ : '-. i *i ;-l' i
Iy A [ T |
TR AN S CE B & /v
-1.5 - vy e AYERN
i1 1.5 * )
i i
—2.0 - ' .
7 () -
I I I I I ) I I I I I
0o 2 4 & B 0 2 4 & 8

character description
'-' solid line style

-t dashed line style
-t dash-dot line style
':' dotted line style

'.' point marker

, ' pixel marker

'o' circle marker
triangle down marker
triangle up marker
'<'" triangle left marker
'>'" triangle right marker
'l'" tri down marker

'2'" tri up marker

'3' tri left marker

'4" tri right marker

's' square marker

'p' pentagon marker

'*' star marker

'h' hexagonl marker

'H' hexagon2 marker

'+' plus marker
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'x' x marker

'D' diamond marker

'd'" thin diamond marker
'|'" vline marker

' ' hline marker

The following color abbreviations are supported:

character color
‘b’ blue

g’ green

r red

¢’ cyan(HF )

‘m’ magenta (KA f/)
y vyellow

k’ black

w

white

https://matplotlib.org/api/ as gen/matplotlib.pyplot.plot.html#matplotlib.pyplot.plot

31.4 ZIE. AREFESG

fig = plt.figure() # BIE—1 Figure
ax = fig.add subplot(1l, 1, 1)
ax.plot (randn (100))

plt.show ()
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fig = plt.figure()
ax = fig.add subplot(l, 1, 1)
ax.plot (randn (100))

ticks = ax.set xticks ([0, 25, 50, 75, 100]) # REZIE
labels = ax.set xticklabels (

['first', 'second', 'third', 'forth', 'fifth'], rotation=30, fontsize='small') # RE x H#
ax.set _title('my first matplot plot') # REEFIH

ax.set xlabel ('Stages') # WRE x A

plt.show ()

159


http://www.ehbio.com

N DENABESREMRSER
CONTENTS & % ;x -I.E Leading solutions for big data and health

my first matplot plot

2 .
N ! 1 |
ﬂ_

(|

3.1.5 RNNEH legend

https://matplotlib.org/api/legend api.html?highlight=legend#module-matplotlib.legend
‘best’

‘upper right’
‘upper left’
‘lower left’
‘lower right’
‘right’
‘center left’
‘center right’
‘lower center’

‘upper center’

= O 0 J o U b W N P O

0
bbox to anchor= (0.5,0.8)

bbox_to_anchor M FHITAHF , HE— M HRER T &M ledendELH S , EH KRB ANFZD

‘center’
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F_ABERTED legend LT3, Bl K, #@ LB

fig = plt.figure()
ax = fig.add subplot(l, 1, 1)

ax.plot (randn(10), 'k', label='one') # BEH—%K%Z , k £
ax.plot(randn(10), 'g--', label='two') #
ax.plot (randn(10), 'ro--', label='three')

ax.legend(loc=0, bbox to anchor=(1, 1))

plt.show ()

=

2.0

15

0.0 ~

—1.0 -

3.1.6 Ifig

x = [2, 4, 6, 8, 10, 12]
y = [, 3, 5, 7, 9, 11]
fig = plt.figure()
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ax = fig.add subplot(l, 1, 1)

|l

ax.plot(x, y, 'r—--")

ax.text (2, 4, 'hello python')

plt.show ()
.r"rll.lr."
10 - .
.rl'."‘r.
.|-l'.lI|-F
B o
E i
4 hello python
.F.‘l-lr
.F.‘l-lr
2 - e
.Frl'-r
I I I I
2 4 10 12

ax = plt.subplot(111)

t = np.arange (0.0, 5.0, 0.01)
S = np.cos(2 * np.pi * t)
line, = plt.plot(t, s, lw=2)

plt.annotate('local max', xy=(2,
arrowprops=dict (facecolor='blue')

)

plt.ylim(-2, 2)
plt.show ()

xytext=(3,

# xy= (BERMR) , xytext= ((EAREERAPHRE)
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2.0

15 -

14

05 A

0.0

—0.5 A

—1.0 -

-1.5 -

local max

3.1.7 BEIFRTE

(2, 4, 6, 8, 10, 12]
\% i, 3, 9, 7, 9, Ai]
fig = plt.figure()

ax = fig.add subplot(l, 1, 1)
ax.plot(x, y, 'r—--")

X =

ax.text (2, 4, 'hello python')

# bbox inches BARHHTEI A RETEHS

plt.savefig('figpath.jpg', dpi=300, bbox inches='tight')
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3.2

ISR

3.21 #HESE

X
|

5
I

plt

plt
plt
plt

plt

= [1, 2, 3, 4, 5, 6]

[1, 4, 9, 16, 25, 36]

.scatter (x, # x H¥URE
y, # y IR
s=20, # RERKKN
c='green', # WERHNEE
marker='s', # WERHNEK
alpha=0.9, # REANERE
linewidths=0.8, # RERARKL
edgecolors='red' # REMRDFRKEE
)

.title('simple scatter plot')
.xlabel ('X'") # x FHEFR

.ylabel ('Y")

.show () # BR£LE
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simple scatter plot

35 A

20 4

3.2.2 L&A

x=1[1, 2, 3, 4, 5, 6]
vy = [1, 4, 9, 16, 25, 36]

plt.plot(x, # x HHEUE
y, # y HHIE
linestyle='-"', # frekZeAY
linewidth=2, # WARE
color='blue', # EEME
marker='o', # mHIER
markersize=8, # RMIKA/N
markeredgecolor='black', # mRHILER
markerfacecolor='red') # AMRETE

¢ RIS RS
plt.title('line plot')
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plt.xlabel ('X")
plt.ylabel ('Y")

plt.show ()
line plot

35 A

0

25

20 -

]
15 A
10 A
G -
0 4
I I I I I I
1 2 3 4 5 B
X
import numpy as np
import matplotlib.pyplot as plt
t = np.arange (0., 5., 0.2)
t
array([ 0. , 2, 0.4, , 0.8, -y ' ' , 1.8, ’
4 4 2 4 2 8/ 4 3'21 4 3 6/ 4 4 4 2/

~
()}

~
DS
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# red dashes, blue squares and green triangles
plt.plot(t, t, 'r--', t, t**2, 'bs', t, t**3, 'g')
plt.show ()

100 A

P
—
i

# [FE—%R

fig = plt.figure()

ax = fig.add subplot(l, 1, 1)
ax.plot(t, t, 'r—-")

ax.plot(t, t**2, 'bs') # 'bs' RN blue square marker
ax.plot(t, t**3, 'g')
fig
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100 A

3.23 HAE

import numpy as np
import pandas as pd

import matplotlib.pyplot as plt

plt.hist (np.random.randn (50), # 2EHIE

bins=50, # TEEHEAEIMKKELH

color='red', # EEHETE

edgecolor='k') # fEEEAEMMAAE k :black
plt.show ()
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4.0 1

35 1

3.0 1

2.5 -

210 1

15 -

110 1

0.5 ~

0.0 -

3.24 HKE

plt.bar(x, vy,
color='steelblue',
alpha=0.8)

plt.title('bar plot')

plt.ylim ([0, 40])
plt.show ()

169


http://www.ehbio.com

N DENABESREMRER
CONTENTS ﬁ % ;X -I-E Leading solutions for big data and health

bar plot

x = [1, 2, 3, 4, 5, 6]
y = [1, 4, 9, 16, 25, 36]

plt.barh(x, vy,
color='steelblue',
alpha=0.8)

plt.title('bar plot')

plt.show ()
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bar plot

3.25 FR&E

x = [1, 2, 3, 4, 5, 6]

plt.boxplot (x,
patch artist=True, # FAKRMEE
labels=['boxplot']l, # ANME{KRIRZELFR

showmeans=True)

# BREE
plt.show ()
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E -

boxplot

np.random.seed (2) # WEMILFFTF

df = pd.DataFrame (np.random.rand(5, 4),
columns=(['A', 'B', 'C', 'D']))

df

<tr style="text-align: right;">
<th></th>
<th>A</th>
<th>B</th>
<th>C</th>
<th>D</th>
</tr>

<tr>
<th>0</th>
<td>0.435995</td>
<td>0.025926</td>
<td>0.549662</td>
<td>0.435322</td>
</tr>
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<tr>
<th>1</th>
<td>0.420368</td>
<td>0.330335</td>
<td>0.204649</td>
<td>0.619271</td>
</tr>
<tr>
<th>2</th>
<td>0.299655</td>
<td>0.266827</td>
<td>0.621134</td>
<td>0.529142</td>
</tr>
<tr>
<th>3</th>
<td>0.134580</td>
<td>0.513578</td>
<td>0.184440</td>
<td>0.785335</td>
</tr>
<tr>
<th>4</th>
<td>0.853975</td>
<td>0.494237</td>
<td>0.846561</td>
<td>0.079645</td>
</tr>

data = []
for i in range(4):
data.append (df.iloc[:, 1])

data

[0 0.435995

1 0.420368

2 0.299655

3 0.134580

4 0.853975

Name: A, dtype: floate4, O 0.025926
1 0.330335

2 0.266827

3 0.513578

4 0.494237

Name: B, dtype: float64, O 0.549662
1 0.204649
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2 0.621134

3 0.184440

4 0.846561

Name: C, dtype: floaté64, O 0.435322

1 0.619271

2 0.529142

3 0.785335

4 0.079645

Name: D, dtype: float64]

plt.boxplot (data)

plt.show ()

0.8

0.6

0.4

0.2

0.0

plt.boxplot (x, notch=None, sym=None, vert=None,

whis=None, positions=None, widths=None,

patch artist=None, meanline=None, showmeans=None,
showcaps=None, showbox=None, showfliers=None,
boxprops=None, labels=None, flierprops=None,
medianprops=None, meanprops=None,

capprops=None, whiskerprops=None)
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x: FEEELHBEKERNEHIE ;

notch : EAMORMERXRIFELE , BIAEMAO ;

sym: HBESFERNER , BMAN+SER;

vert : EASERMEEERER , WIAEEEK ;

whis : FEE L TFTAME L THANMKES , ZKIAAL.5ENEYUE ;
positions : FEE ML B MM E , BKIAkA(0,1,2] ;

widths : TEE ML BT E , KiAK0.5;

patch_artist : EBHATHEME G ;

meanline : EHHEAMERRRTHUE  RIAFARXKERR ;
showmeans : EAERHE , KIAFTE R ;

showcaps : ER B RMEAE TG M KM WKL , RIAB R ;
showbox : B R B RAMELENMEK , ZAER ;

showfliers : EBEBRREH , BIAETR ;

boxprops : WEMEKKEM , MAER , HXE% ;

labels : NFALEARMFE , ZUTEGKER ;

filerprops : REFFHNEM  WRESMER., XN BEZE%E;
medianprops : WEF MK BEBM , &N ER . HAFE ;
meanprops : REHMHEKEYE , IR K/N. BEE ;

capprops : REMEE MmN KR IGLEKNEN , ME6. HAF ;
whiskerprops : WEMMK BM , G . M. ZWERE

3.2.6 fE

data = [0.2, 0.3, 0.4, 0.1]
plt.pie(data)
plt.show ()
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plt.pie(x, explode=None, labels=None, colors=None,
autopct=None, pctdistance=0.6, shadow=False,
labeldistance=1.1, startangle=None,
radius=None, counterclock=True, wedgeprops=None,
textprops=None, center=(0, 0), frame=False)

B E L ENBIE
e@b%:?Eﬁ@%%%ﬁm%ﬁiﬁ,@%ﬂﬁﬁﬁ;
labels : APFEIRMARE R , XMWUTEFWRE ;
colors : FEEHENERE ;
autopct : BEIAMEALKER , TAXRARKX UK AELE R ;
pctdistance : REBAWUHRESRLOHNES ;
shadow : B BRMBFEI KR HR ;
labeldistance : REZBEMRE (BHFH) S5EOCHEE ;
startangle : REJFE MV BERAE ;
radius : WE BRI F 2 KN ;
counterclock : B B GEIRTE 4T IRF 2N ;
wedgeprops : REPFE NI A RKENE , ML RELANEAE. BEa%E
textprops : REHERXANEME , IFEKKXN, BEF;

center : EEEBEMWP LAMNE , MIANAERS \Y\O\
frame : RAE BRGIE Y FHEIE ﬁu%&\;ﬁj\jw FE B A 00T R 0
ot
i -©
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3.2.7

L T SE A A

# KRTAEER

import numpy as np

from matplotlib import pyplot as plt

from matplotlib import cm

from matplotlib import axes

def

draw_heatmap (data, xlabels, ylabels): # EEMNK¥ , 3 15%
cmap = cm.Blues
figure = plt.figure (facecolor="w'")
ax = figure.add subplot(l, 1, 1, position=[0.1, 0.15, 0.8, 0.8])
ax.set yticks(range (len(ylabels)))
ax.set yticklabels (ylabels)
ax.set xticks(range (len(xlabels)))
ax.set xticklabels (xlabels)
vmax = data[0] [0]
vmin = data[0][0]
for i in data:
for j in i:
if § > vmax:
vmax = j
if j < vmin:
vmin = j
map = ax.imshow(data, interpolation='nearest', cmap=cmap, aspect='auto',
vmin=vmin, vmax=vmax) # interpolation J@{H , cmap:colormap

cb = plt.colorbar (mappable=map, cax=None, ax=None, shrink=0.5) # Z£H|Ei@EEL
plt.show ()

a = np.random.rand (10, 10)
Xlabels = [IA', lB‘, lCl, lDl, lEl, 'Fl, lGl, 'Hl, lI‘, IJ']
ylabels = ['a', lb‘, 'C', ldl, le', 'fl, lgl, 'hl, li‘, 'j']

draw_heatmap (a, xlabels, ylabels)
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0.5
06

04
02

import pandas as pd

import numpy as np

df = pd.DataFrame (np.random.randn (5, 6))
df

<tr style="text-align: right;">
<th></th>
<th>0</th>
<th>1</th>
<th>2</th>
<th>3</th>
<th>4</th>
<th>5</th>
</tr>

<tr>
<th>0</th>
<td>-0.596967</td>
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<td>0.080979</td>
<td>-1.890122</td>
<td>-0.629949</td>
<td>-1.187113</td>
<td>-0.002018</td>

</tr>

<tr>
<th>1</th>
<td>1.264042</td>
<td>0.044216</td>
<td>-1.669342</td>
<td>0.805476</td>
<td>-0.173634</td>
<td>-0.051918</td>

</tr>

<tr>
<th>2</th>
<td>0.793684</td>
<td>1.746997</td>
<td>0.785712</td>
<td>-0.157126</td>
<td>0.072688</td>
<td>0.310271</td>

</tr>

<tr>
<th>3</th>
<td>0.988716</td>
<td>0.404472</td>
<td>0.967111</td>
<td>-0.612160</td>
<td>-0.259917</td>
<td>-0.067299</td>

</tr>

<tr>
<th>4</th>
<td>0.033911</td>
<td>1.177149</td>
<td>-0.914153</td>
<td>-0.579912</td>
<td>-0.100110</td>
<td>0.747296</td>

</tr>

plt.imshow (df)

plt.show ()
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BWARRREEIE , L EERMNFELE

%cd F: \mega\ehbio\python\python HRFEf\merge
import os

os.getcwd ()

F:\mega\ehbio\python\pythonif & \merge

\ Tyt ™
'F:\\mega\\ehbio\\python\\pythonﬁ%fifﬂ\\mer%gﬁﬂl
P10~
w -0
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import pandas as pd
df = pd.read table("ehbio.xls",
df.head (5)

<tr style="text-align: right;">
<th></th>
<th>MCF10F</th>
<th>MCF12A</th>
<th>T47DKBluc</th>
<th>UACC812</th>
<th>UACC893</th>
<th>ZR751</th>
<th>ZR7530</th>
<th>ZR75B</th>

</tr>

<tr>
<th>EnsEMBL Gene ID</th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>

</tr>

<tr>
<th>ENSG00000000003</th>
<td>91.574061</td>
<td>13.040870</td>
<td>73.387310</td>
<td>26.579280</td>
<td>50.676579</td>
<td>31.812999</td>
<td>121.459918</td>
<td>2.293898</td>

</tr>

<tr>
<th>ENSG00000001167</th>
<td>164.221408</td>
<td>170.101403</td>
<td>106.114416</td>
<td>138.140311</td>
<td>106.342032</td>

Sep=ll \t",

index col=0,

header=0)
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<td>68

<td>73

<td>61
</tr>
<tr>

<th>ENSG00000005471</th>

<td>0.
<td>0.
<td>0
<td>0
<td>0.
<td>0
<td>0.
<td>0
</tr>
<tr>

<th>ENSG00000066629</th>

<td>24
<td>18
<td>34
<td>79
<td>0.
<td>25
<td>25
<td>32
</tr>
<tr>

<th>ENSG00000154258</th>

<td>0.
<td>0
<td>0.
<td>0.
<td>0.
<td>0.
<td>0.
<td>0.
</tr>

df.shape

(36953,

df.size
df .ndim

df.value

.458022</td>
.910964</td>
.625519</td>

000000</td>
073680</td>

.536226</td>
.440649</td>

066213</td>

.548865</td>

611036</td>

.556531</td>

.630773</td>
.627459</td>
.619613</td>
.187879</td>
058835</td>

.493800</td>
.917323</td>
.528112</td>

896612</td>

.214261</td>

000000</td>
040907</td>
021120</td>
000000</td>
033571</td>
177808</td>

8)

S
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array([[ 9.15740610e+01, 1.30408701e+01, 7.33873101e+01, ...,
3.18129988e+01, 1.21459918e+02, 2.29389818e+001,
[ 1.64221408e+02, 1.70101403e+02, 1.06114416e+02, ...,
6.84580224e+01, 7.39109636e+01, 6.16255191e+017,
[ 0.00000000e+00, 7.36800986e-02, 5.36226145e-01, ...,
5.48864965e-01, 6.11036013e-01, 5.56531115e-01],
ceey
[ 2.71701826e+00, 5.55925621e+00, 2.93123839%e+00, ...,
3.71765369e+00, 2.42540639e+00, 4.56656068e+00],
[ 1.74266818e+01, 3.72964028e+00, 3.4901362%e+01, ...,
5.04982802e+01, 3.75784692e+01, 4.79996494e+017],
[ 0.00000000e+00, 0.00000000e+00, 3.52988338e+00, ...,
8.15259649e+00, 6.0817897%e-01, 3.25252710e+0011)
control = []

for i in range(3):
control.append(df.iloc[0, 1i])
control

[91.574060981100004, 13.0408701074, 73.387310079800002]

test = []

for i in range (3, 8):
test.append(df.iloc[0, 1i])

test

[26.579280359299997,
50.676578905299998,
31.812998762600003,
121.4599177489,
2.2938981847999997]

gene = [control, test]

fig = plt.figure()

ax = fig.add subplot(l, 1, 1)

ax.boxplot (gene, patch artist=True, # %’éfﬂiﬁﬂﬂjﬁzﬁ@
labels=['test', 'control']l, # HINE{KKIRZELFR
showmeans=True, )

plt.show ()
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120 o

=t mnltn:ul

A

df2 = df.head(10) # HUEROEIE

df2

<tr style="text-align: right;">
<th></th>
<th>MCF10F</th>
<th>MCF12A</th>
<th>T47DKBluc</th>
<th>UACC812</th>
<th>UACC893</th>
<th>ZR751</th>
<th>ZR7530</th>
<th>ZR75B</th>

</tr>

<tr>
<th>EnsEMBL Gene ID</th>
<th></th>
<th></th>
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<th></
<th></
<th></
<th></
<th></
<th></
</tr>

<tr>

<th>ENSG00000000003</th>

<td>91

<td>13.
<td>73.
<td>26.
<td>50.
<td>31.
<td>121.459918</td>

<td>2.
</tr>
<tr>

<th>ENSG00000001167</th>

th>
th>
th>
th>
th>
th>

.574061</td>
040870</td>
387310</td>
579280</td>
676579</td>
812999</td>

293898</td>

<td>164

<td>170.
<td>106.
<td>138.
<td>106.

.221408</td>
101403</td>
114416</td>
140311</td>
342032</td>

<td>68

<td>73

<td>o6l
</tr>
<tr>

<th>ENSG00000005471</th>

<td>0.
<td>0.
<td>0
<td>0
<td>0.
<td>0
<td>0.
<td>0
</tr>
<tr>

<th>ENSG00000066629</th>

<td>24
<td>18
<td>34

.458022</td>
.910964</td>
.625519</td>

000000</td>
073680</td>

.536226</td>
.440649</td>

066213</td>

.548865</td>

611036</td>

.556531</td>

.630773</td>
.627459</td>
.619613</td>
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<td>79.187879</td>
<td>0.058835</td>
<td>25.493800</td>
<td>25.917323</td>
<td>32.528112</td>

</tr>

<tr>
<th>ENSG00000154258</th>
<td>0.896612</td>
<td>0.214261</td>
<td>0.000000</td>
<td>0.040907</td>
<td>0.021120</td>
<td>0.000000</td>
<td>0.033571</td>
<td>0.177808</td>

</tr>

<tr>
<th>ENSG00000154262</th>
<td>3.431313</td>
<td>2.481636</td>
<td>0.000000</td>
<td>0.383060</td>
<td>0.000000</td>
<td>0.000000</td>
<td>0.000000</td>
<td>0.105758</td>

</tr>

<tr>
<th>ENSG00000154263</th>
<td>0.859071</td>
<td>0.936069</td>
<td>0.589547</td>
<td>0.259898</td>
<td>0.083258</td>
<td>0.476794</td>
<td>0.526162</td>
<td>0.221172</td>

</tr>

<tr>
<th>ENSG00000154265</th>
<td>2.453971</td>
<td>1.480553</td>
<td>9.884425</td>
<td>2.076723</td>
<td>1.118819</td>
<td>5.864268</td>
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<td>10.180796</td>
<td>4.

</tr>
<tr>

<th>ENSG00000154269</th>
.216739</td>

<td>0

<td>0.
<td>0.
<td>0.
.738803</td>
.521094</td>

<td>0
<td>0

<td>4.
<td>o0.

</tr>
<tr>

<th>ENSG00000154274</th>
<td>2.
<td>0.
<td>276.123679</td>
<td>82.820443</td>
<td>34.664053</td>
<td>106.350607</td>
<td>94.854069</td>
<td>14.976808</td>

</tr>

i = plt.

383174</td>

000000</td>
854111</td>
970053</td>

648410</td>
000000</td>

980792</td>
217999</td>

imshow (df2)

plt.colorbar (i)
plt.show ()
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- 250

200

1540

100

https://matplotlib.org/api/pyplot_api.html# 00000000,
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4 Python 3ufk

MR BRA T ALSTRAR https:/biocinfo.ke.qg.com,

4.1 Python 3k

411 D ¥#t

RR¥GEERN L FE AR |, bban NCBI # ENTEZ ID # Gene symbol , ENSEMBL 4#S% ENTREZ ID,

ID Hif—MFBR 2 MM, — DU RRHBRN D, HI—PXHE ID KSR KR,

DAERATBMK 324 (GRCh38.idmap) k5] , £—3%1k) ENSEMBLE ID, 85 °3%A Gene symbol , =% Entrez

ID,

Gene ID Associated Gene Name EntrezGene 1ID

ENSG00000252303
ENSG00000281771
ENSG00000281876
ENSG00000281766
ENSG00000281518
ENSG00000281614
ENSG00000280584
ENSG00000281230
ENSG00000281917

RS (ensm.id) RNER , BB #HA Gene symbol,

ENSG00000252303
ENSG00000281771
ENSG00000281256
ENSG00000283272
ENSG00000280864
ENSG00000280792
ENSG00000282878
ENSG00000283276
ENSG00000281822
ENSG00000281384
ENSG00000280505

RNU6-280P

Y RNA

RP11-399E6.4 101929901
RYBP 23429

FOX06 100132074

INPP5D 3635

OBP2B 29989

SERTAD4 56256

SLC16A1 6566
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ENSG00000281764
ENSG00000281316
ENSG00000280963
ENSG00000280775
ENSG00000281876
ENSG00000281766
ENSG00000281518
ENSG00000281614
ENSG00000280584
ENSG00000281230
ENSG00000281917

BAVEAMIE ? EMERFMLER S , — MR, ILEC. REUHATAT .

idD = {}

for line in open("data/GRCh38.idmap") :
linel, = line.strip() .split ("\t")

lineL[0]

lineL[1]

ensm_id

symbol

idD[ensm_id]

for line in open("data/ensm.id") :

= symbol

ensm = line.strip()

print (ensm, idD[ensm], sep=":

ENSG00000252303:
ENSG00000281771:
ENSG00000281256:
ENSG00000283272:
ENSG00000280864:
ENSG00000280792:
ENSG00000282878:
ENSG00000283276:
ENSG00000281822:
ENSG00000281384:
ENSG00000280505:
ENSG00000281764:
ENSG00000281316:
ENSG00000280963:
ENSG00000280775:
ENSG00000281876:
ENSG00000281766:
ENSG00000281518:
ENSG00000281614:
ENSG00000280584:

RNU6-280P

Y RNA
RP11-222G7.2
Clostridiales-1
RP11-654C22.2
RP11-315F22.1
RP11-399E6.1
ABBA01000934.1
RNU1-62P
AC093802.1
RP11-654C22.1
RP11-399E6.2
DPPA2P2
SERTAD4-AS1
RNA5SP136
RP11-399E6.4
RYBP

FOXO06

INPP5D

OBP2B
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ENSG00000281230: SERTAD4
ENSG00000281917: SLC1l6Al

# BYEN GRCh38.idmap M4

# fES{ 3 ANEE, NHEE ., ensembl id FT1E%) (0-start, source col), symbol il (1,target col)
# fRAEXIFLL R | BRERALETE.
map file = "data/GRCh38.idmap"
source col = 0
target col =1
aDict = {}
for line in open(map file):
linelL, = line.strip() .split("\t")
source = lineL[source col]
target = lineL[target col]

aDict[source] = target

LN ensm.id X4
# Ein 4R

id file = "data/ensm.id"
for line in open(id file):
source _id = line.strip/()
map id = aDict.get (source id, source id)

print (map_id)
# B

with open("data/symbol.id","w") as fh:
id file = "data/ensm.id"
for line in open(id file):
source id = line.strip/()
map id = aDict.get (source id, source id)

print (map id, file=fh)

RNU6-280P

Y RNA
RP11-222G7.2
Clostridiales-1
RP11-654C22.2
RP11-315F22.1
RP11-399E6.1
ABBA01000934.1
RNU1-62P
AC093802.1
RP11-654C22.1
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RP11-399E6.2
DPPA2P2
SERTAD4-AS1
RNASSP136
RP11-399E6.4
RYBP

FOX06

INPP5D
OBP2B
SERTAD4
SLCl6Al

4.1.2 SHEFAERERBBLST

GTF X EMRERKEREER.

© No ok wN

chrl HAVANA gene 11869 14409 . + . gene_id "ENSG00000223972.5"; gene type "tra
chrl HAVANA gene 14404 29570 . - . gene_id "ENSG00000227232.5"; gene type "unp
chrl ENSEMBL gene 17369 17436 . - . gene id "ENSG00000278267.1"; gene type "miR

. segname - name of the chromosome or scaffold; chromosome names can be given with or without the ‘chr’ prefix.

Important note: the seqname must be one used within Ensembl, i.e. a standard chromosome name or an Ensembl
identifier such as a scaffold ID, without any additional content such as species or assembly. See the example GFF
output below.

source - name of the program that generated this feature, or the data source (database or project name)

feature - feature type name, e.g. Gene, Variation, Similarity

start - Start position of the feature, with sequence numbering starting at 1.

end - End position of the feature, with sequence numbering starting at 1.

score - A floating point value.

strand - defined as + (forward) or - (reverse).

frame - One of ‘0, “1’ or ‘2. ‘0’ indicates that the first base of the feature is the first base of a codon, ‘1’ that the second
base is the first base of a codon, and so on..

attribute - A semicolon-separated list of tag-value pairs, providing additional information about each feature.

MRS FLAEAEREE , AFREE—IIME=IHATUT .

chr gene cntD = {}

for line in open("data/gencode.gene.gtf"):

linel, = line.strip().split("\t")
chrName = 1lineL[0]
regionType = lineL[2]

if (regionType == '"gene"):
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if chrName not in chr gene cntD:
chr gene cntD[chrName] = 1
else:

chr gene cntD[chrName] += 1

for chrName, cnt in list(chr gene cntD.items()):

print (chrName, "has",cnt, 'genes. ")

chrl has 5397 genes.
chr?2 has 4150 genes.
chr3 has 3163 genes.
chr4 has 2633 genes.
chr5 has 2993 genes.
chr6 has 3001 genes.
chr7 has 2980 genes.
chr8 has 2444 genes.
chr9 has 2350 genes.
chrl0 has 2306 genes.
chrll has 3381 genes.
chrl2 has 3047 genes.
chrl3 has 1383 genes.
chrl4 has 2289 genes.
chrl5 has 2247 genes.
chrl6é has 2597 genes.
chrl7 has 3111 genes.
chrl8 has 1206 genes.
chrl9 has 2997 genes.
chr20 has 1436 genes.
chr2l has 880 genes.
chr22 has 1385 genes.
chrX has 2476 genes.
chrY has 594 genes.

chrM has 37 genes.

gtf file = "data/gencode.gene.gtf"

# —MFRGS , SETRM—AKEH D, EREARE

chr gene cntD = {}

for line in open(gtf file):
# BITIR TAB WO 4 1

linel = line.split('\t',3)

chr name = lineL[0]
feature = linelL[2]
if feature == '"gene":

# WR chr name BLHRIN , NFEEE , KFM 1
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# FZEHIE , RE 0, 0 1, RN RGN
chr gene cntD[chr name] = chr gene cntD.get (chr name,0) + 1

for chr name, count in chr gene cntD.items() :

print (chr name, count)

chrl 5397
chr2 4150
chr3 3163
chr4 2633
chr5 2993
chr6 3001
chr7 2980
chr8 2444
chr9 2350
chrl0 2306
chrll 3381
chrl2 3047
chrl3 1383
chrl4d 2289
chrl5 2247
chrle 2597
chrl7 3111
chrl8 1206
chrl9 2997
chr20 1436
chr21 880
chr22 1385
chrX 2476
chry 594
chrM 37

41.3 FIBINBFRKEST

bed12 &=, (BT 3 FM4R , HEAJ%)

1. chrom - The name of the chromosome (e.g. chr3, chrY, chr2_random) or scaffold (e.g. scaffold10671).

2. chromStart - The starting position of the feature in the chromosome or scaffold. The first base in a chromosome is
numbered O.

3. chromEnd - The ending position of the feature in the chromosomeior scaffold. The chromEnd base is not included in
the display of the feature.
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4. name - Defines the name of the BED line. This label is displayed to the left of the BED line in the Genome Browser
window when the track is open to full display mode or directly to the left of the item in pack mode.

5. score - A score between 0 and 1000. If the track line useScore attribute is set to 1 for this annotation data set, the
score value will determine the level of gray in which this feature is displayed (higher numbers = darker gray). This
table shows the Genome Browser’s translation of BED score values into shades of gray:

6. thickStart - The starting position at which the feature is drawn thickly (for example, the start codon in gene displays).
When there is no thick part, thickStart and thickEnd are usually set to the chromStart position.

7. thickEnd - The ending position at which the feature is drawn thickly (for example the stop codon in gene displays).

8. itemRgb - An RGB value of the form R,G,B (e.g. 255,0,0). If the track line itemRgb attribute is set to “On”, this RBG
value will determine the display color of the data contained in this BED line. NOTE: It is recommended that a simple
color scheme (eight colors or less) be used with this attribute to avoid overwhelming the color resources of the Genome
Browser and your Internet browser.

9. blockCount - The number of blocks (exons) in the BED line.

10. blockSizes - A comma-separated list of the block sizes. The number of items in this list should correspond to block-
Count.

11. blockStarts - A comma-separated list of block starts. All of the blockStart positions should be calculated relative to
chromStart. The number of items in this list should correspond to blockCount.

HETR bed12 1=

chrl 11868 14409 ENST00000456328.2 0 + 14409 14409 0 3 359, 109,
1189, 0,744,1352,

chrl 12009 13670 ENST00000450305.2 0 + 13670 13670 0 [ 48,49, 85,78,
154,218, 0,169,603,965,1211,1443,

chrl 17368 17436 ENST00000619216.1 0 - 17436 17436 0 1 68, 0,

chrl 29553 31097 ENST00000473358.1 0 + 31097 31097 0 3 486, 104,
122, 0,1010,1422,

chrl 30266 31109 ENST00000469289.1 0 + 31109 31109 0 2 401,134, 0,
709,

chrl 30365 30503 ENST00000607096.1 0 + 30503 30503 0 1 138, 0,

FHIIRIEBTFHRN , FIEBMNAFTEIEMNMAE—LHMLF T,

Note : SKFRITHINEREEAFAHRAZ BFEESR , FEX bed XHFALE , AREMW—HMSINEFUE , KAFHMH.

exonSizeSum = 0

for line in open ("data/gencode.gene.bedl2") :
linel, = line.split ()
exonSize = 1lineL[10]

exonSizel = exonSize.strip(',").split(',")
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for i in exonSizel:
exonSizeSum += int (i)

print (exonSizeSum)

291762517

bedl2 = "data/gencode.gene.bedl2"
total exon sum = 0

for line in open (bedl?2) :
# WNAMSEA 3 PTRlSIR
# RIERTRESE M, RslA 1
# KlERENES

linel, = line.rsplit("\t",2)

exonSize = lineL[l].strip(',")
exonSizel = [int (i) for i in exonSize.split(','")]
exonSum = sum(exonSizel)

total exon sum += exonSum

print ("Total exon size is", total exon sum, "nt.")

# SEIEMRIRETF K/

print ("Total exon size is", "{:,}".format (total exon sum),

Total exon size is 291762517 nt.
Total exon size is 291,762,517 nt.

print ("{ala]}".format (a={'a':"ehbio"}))

ehbio

4.2 Python /TS

FEMAPEER

x =5
print ("1 < x < 10 is", 1 < x < 10)
print ("10 > x <= 9", 10 > x <= 9)

1 < x < 10 is True

"Nt H)
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10 > x <= 9 True

R IENZRE

import re
re.compile(""[a-z]*$", re.DEBUG)

AT AT BEGINNING
MAX_REPEAT 0 MAXREPEAT
IN
RANGE (97, 122)
AT AT END

re.compile(r'~[a-z]*$', re.UNICODE|re.DEBRUG)

re.compile(""[a-z] [0-9]+S", re.DEBRUG)

AT AT BEGINNING
IN
RANGE (97, 122)
MAX REPEAT 1 MAXREPEAT
IN
RANGE (48, 57)
AT AT END

re.compile(r'~[a-z][0-9]+S$', re.UNICODE|re.DEBUG)

re.compile(""[a-z] ([0-9]+)S", re.DEBUG)

AT AT BEGINNING
IN
RANGE (97, 122)
SUBPATTERN 1 0 O
MAX REPEAT 1 MAXREPEAT
IN
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RANGE (48, 57)
AT AT END

re.compile(r'~[a-z] ([0-9]+)S$', re.UNICODE |re.DEBUG)

enumerate (ANE{EFH len)

= ['S‘,'X','b',‘d']

# Preferred way
for index, item in enumerate(a) :

print (index, item)
print ("\n")
# 01d way

for i in range(len(a)) :

print(i,ali])

w N P o
0 O X w

w N o
0 O X ®w

FURMRAT, FHARAT, TR

RIGRINLIRR

#
a = ((i,J) for i in range(3) for j in range(2))
a

<generator object <genexpr> at 0x7fa8d04d7fc0>
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for i in a:

print (i)

N N R PO o
<
= O = O B O

strl = "I love sheng xin bao dian"

print ([i for i in strl.split() if i.endswith('n')])

["xin', 'dian']

a = {i:1*2 for i in range(5)}
a

{0: 0, 1: 2, 2: 4, 3: 6, 4: 8}

[(x, y) for x in range(4) if x $ 2 == 1 for y in range(4)]

FJIRAES, RFF

a=1[1,2,3,4,5]
al::2]

for.else; & for fEHFERPIT break, N else £HHPIT
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found = False
for i in range(2,5):
if i ==
found = True
break
if not found:

print ("i was never 1")

i was never 1

for i in range(2,5):
if 1 ==
break
else:

print ("i was never 1")

i was never 1

R

a =
b =26
c =7
a, b =Db,a

print("a is",a)

print ("b is",b)

a is 6
b is 5

a, (b,c) =c¢, (a,b)
print("a is",a)
print ("b is",b)

print("c is",c)

a is 7
b is 6

c is 5
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CONTENTS ﬁ ZP

first, *middle all, last = (1,2,3,4,5,6)

middle all

(2, 3, 4, 5]

SEERME

a = set(["sheng", "xin", "bao","dian","best","tutotials"])
b = set(["hong", "Jji", "yin","zu","best","tutotials"])

a | b # union

{'bao', 'best', 'dian', 'hong', 'ji', 'sheng', 'tutotials', 'xin', 'yin', 'zu'}

a & b # intersection

{'best', 'tutotials'}

a * b # Symmetric Difference

{'bao', 'dian', 'hong', 'ji', 'sheng', 'xin', 'yin', 'zu'}

Negative round

print ("round ¥ :",str(round(1234.5678, -2)))

print ("round /N :", str (round(1234.5678, 2)))

round® ¥ : 1200.0
round/N ¥R 1234.57

LT

# \ATRA, (BRBZATRER K
system command = "s-plot pheatmap -f matrix \
-t heatmap -a TRUE"

print (system command)
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s-plot pheatmap -f matrix -t heatmap -a TRUE

# FREBPEEBITH

# YETERER , FMEBREZTH

system command = """s-plot pheatmap -f matrix
-t heatmap -a TRUE"™"

print (system command)

print (system command.replace('\n', ' "))

s-plot pheatmap -f matrix
-t heatmap -a TRUE
s-plot pheatmap -f matrix -t heatmap -a TRUE

# ZKTANEIL , BRATRASTT , XATAB g
tHELAE 2 R
# i, TiES
# FRBEENASBINT , SRBFERGFEFRTEER
system command = ("s-plot pheatmap -f matrix "
"-t heatmap -a TRUE")

print (system command)

s-plot pheatmap -f matrix -t heatmap -a TRUE

# £—3¥ join;

system command = ["s-plot pheatmap -f matrix",
"-t heatmap -a TRUE"]

print (' '.join(system command))

s-plot pheatmap -f matrix -t heatmap -a TRUE

piilizcacy

a=[(1,2), (3,4), (5,6)]
b = zip(*a)
for i in b:

print (i)
(L, 3, 5)
(2, 4, 6)
zip HI AT R AT R
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CONTENTS
keyL = [1,2,3]
valuelL = ['a','b', 'v']

for 1 ,j in zip(keyL, valuel):
print (i, J)

import pprint
pprint.pprint (dict (zip (keyL, valuel)))

dict([(i,]j) for i ,3j in zip(keyL, valuel)])

'xyzxyzxyz'
3 * 'xyz'
'xyzxyzxyz'

[1,2] * 3

B ARS S . BT TR ER L

# run in commang line

# python -m http.server 8000

Serving HTTP on 0.0.0.0 port 8000 (http://0.0.0.0:8000/)
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sum I S—Ri% , “4EAMAE 1 4

alist = [[1, 2, 3], [4, 5], [e6]l, [7, 8, 91]
sum (aList, [])

FTH— 5T Python JE B MG

#import antigravity

print ('\n'.join([''.join([('Love' [(x-y) % len('Love')] if ((x*¥0.05)**24+ (y*0.1)**2-1)**3-(x*0.05
veLovelLov veLoveLov
eLoveloveLovelove eLoveLovelLoveLove

velLovelovelLovelLovelLovelLoveLovelLoveLoveLov
veloveLoveLovelLovelLovelLoveLovelLoveLoveLovel
veLovelovelLovelLovelLoveLoveLovelLoveLoveLovelLov
eLoveLoveloveloveLovelLovelLoveLovelLovelLoveLove
LovelLoveLovelLoveloveLovelLovelLoveLoveLovelLoveLl
ovelLoveloveLovelLoveloveLovelLovelLoveLoveLovelo
veLovelovelLovelLovelLoveLoveLovelLoveLoveLovelLov
eLoveLoveloveloveLovelLovelLoveLovelLovelLoveLove
ovelLovelovelLovelLoveloveLoveLovelLoveLoveLove
elLovelLovelovelovelLovelovelLoveLoveLoveLove
LoveLovelLovelLovelLoveLoveLoveLoveLoveLovel
eLovelovelLoveLoveloveLoveLovelLovelLove
oveLovelovelLovelLoveloveLovelLovelove
eLovelovelLovelLovelovelLovelLovelove
veLoveLovelLovelLoveLovelovelLov
ovelLoveLoveLovelLoveLovelLo
LoveloveLovelLoveLoveLl
LovelLoveLoveLov
LoveLlovel
Lov

v
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* K

kA Kk hkk Kk kK Kk Kk

*kkkhkhkkkhkkkkkkKk

*kkhkkkk kK Kk

* * kkkkkkAkkhk kKK * ok
khkAkkhhkk Kk KkhkAAkIAAdhAdkhAxkh A A dhrhAhk kA khkhAkx *

Ak Kk hk Ak hhhkhk A hkhrkhhhhhhhkhkrrkhhrhhkhrhkhrrkhhrx*x *%x%
R I R e I b b I S b I S b e S 2b S b b I Sb b S b S Sb b S db db I S b S db b3
KAk AR AIAARKA A AR A AR A AR A A A A A AR A AR A A Ak A Ak kA kA kA Ak Ak k kK
KA A KA KAA XA A A A A A I A A A A AR A A I AR A A A I A A I A AR A A A AR A KKk

KA A A KA A KA A KA A A I A A I A AR A A I A A A I A A I A A I A A I A AR A A A A Ak hk K

* * R R R I b b S S b S b S I b S S b e S b S db b S Sb b e S I e S b S S b I Sb b e S 2 b 4
kkkk Kkkhkkkkikkkk X KA KA AR A AR KA A AR A AR A AR A A AR A AR A AR A A AR A A kA hA A A A A Ak Ak kA h k%
khkkkkhkhkkhkhkhkkiAkk Ak khhk%k KKK AR KA AR A AR A A A A A A A A AR A A A AR A A A A A A A A A A A A A A A A A A A Ak K,k

KAKAKRKAAXAKAAAIAAA KA AR A AR I A KR AA I A I A A A A A I A A I A A I A AR A AR I A A I A AR A AR A AR I AR A A AR A Ak Ak Kk
Ak k kA khhhhkh A khkhrkhhhhhhdhkh *hhhhhhhkhhdhhhhhhhkhhdhrhkh kb hhhkdhrdhrhkhrkhrhrrkdhkrkhrkxkx%
KA AK AR AR A AR A A A A A A A A A A A A A A A A A A A A AR A AR A A A A A AR A AR A AR A A AR A A A A A A A A Ak Ak Ak Ak Ak kA Ak Ak Ak xkhkkk k%

KRR A AR A AR A A A AR A A A A A R A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A AR A AR A A AR A AR A AR A A AR A AR A A AR A A A A AR A A A A Ak kA Ak kK
KEAKIK AR AR AR A AR A A A A A A A A A A A AR A A A A A A A A I A A I A A A A A A I A A I A A A A A A A A A I A A I A A I A Ak A A A A A A A Ak kK
KAKAKKAA KA A XA A A I A A I A AR I A KR AA A A A I A A A AR I A A I A A A A I A A A A A A A A I A A I A A dA A A A A A Ak Aok ko hk K,k

R R R S b b I b b I Sb b e S b b S Sb b S R I S b S b S b I I Sb b I S b b S b I S S R S S b S b e Sb b e S 2b R b 2 b b Sb b I Sb 2b S 2b b S S 4

KAk KkAhkhAkkAkAkkkkhk kA kKhk k% KA KA A KR A AR A AR A A AR A AR A AR A A AR A AR A AR A AR A A AR A Ak A Ak kA, kK
khkkk kkhkkkkikkKk K KA KA KRR A AR A AR A AR A IR A A A A A A A A A A A AR A A A A A A A A A A A A A hA kA k%
* * KA KK A A KA A A KA AR A AR I AR I A AR A AR AR I A AT A A I A AR A A A Ak kK

LR Rt R e S b e b b R I b b S S b e S b b Sb b S S b S b R S b b S Sb b I Sb b S b b 4

R R R I S b e b 2 S b b S Sb IR I S b S db b I Sb b I Sb b S b b S Sb b I Sb b S 2b b S S 4
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python FTEN LTI AR

print ('\n'.join([" '

1*x1=1

1*2=2 2*2=4

1*3=3 2*3=6 3*3=9
1*4=4 2*4=8 3*4=12
1*5=5 2*5=10 3*5=15
1*6=6 2*6=12 3*6=18
1*7=7 2*7=14 3*7=21
1*8=8 2*8=16 3*8=24
1*9=9 2*9=18 3*9=27

map, filter

# TIRKT 4 T&
a = [3,4,5]
[i for 1 in a if i<4]

[3]

list(filter (lambda x:

[5]

# BATEM 2
[1i+2 for 1 in a]

.join(['%$s*%s=%-2s' %

4*4=16
4*5=20 5*5=25
4*x6=24 5*6=30 6*6=36

khkkhk KA A KA A A KA A A A A dA Ak hA A dh A hk Ak hkhk kA hkhhkkhhk Ak hkkhkrkrkhkrkxkx%k

KA KAAAKRAAKRA AR A A A A AR A AR A AR A A Ak kA Ak A Ak Ak hkk

KAAI KA XA A A I AAIAAA XA AR I A A I A A XA AR A A XA A A XA, K k%K

khkAkKhhkk * KAhkAAIAAIhAdkhAxkhAxAkdhrhAhk kA kkhdkx %

* * kkkhkkkkkkkk kK * ok

*kkkkk kK Kk

khkkkhkkkikhkKkkKk Kk

KAk hkAkkkk Kk kK

* %

(yv,x,x*y) for y in range(l,x+1)]) for x in range (1,10

4*7=28 5*7=35 6*7=42 T7*7=49
4*8=32 5*8=40 6*8=48 7*8=56 8*8=64
4*9=36 5*9=45 6*9=54 7*9=63 8*9=72 9*9=81

x<4, a))
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map (lambda x: x+2, a)

<map at 0x7fa8d0502358>

list (map (lambda x: x+2, a))

B 2 {4 1000 R ATHIR A gz AN

sum (map (int, str (2**1000)))

1366
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5 Pandas =3 #fE

[%[E] chentong_biology@163.com

M RIFRA TR AR https://bioinfo.ke.qg.com,

5.1 What is pandas

Pandas & python 7 (BT AR FEAEIE I ThBES R KINE |, -1t T R M dataframe Hl vector HIRIE , (E15FKA]
TE{EF python B , A]PAA{E, B8, HRiE. SPCBIHITEMESUELE,

B{KA4BVE Whttp://pandas.pydata.org/,

A fast and efficient DataFrame object for data manipulation with integrated indexing;

« Tools for reading and writing data between in-memory data structures and different formats: CSV and text files, Microsoft
Excel, SQL databases, and the fast HDF5 format;

* Intelligent data alignment and integrated handling of missing data: gain automatic label-based alignment in computa-
tions and easily manipulate messy data into an orderly form;

 Flexible reshaping and pivoting of data sets;

« Intelligent label-based slicing, fancy indexing, and subsetting of large data sets;

» Columns can be inserted and deleted from data structures for size mutability;

» Aggregating or transforming data with a powerful group by engine allowing split-apply-combine operations on data sets;

» High performance merging and joining of data sets;

* Hierarchical axis indexing provides an intuitive way of working with high-dimensional data in a lower-dimensional data
structure;

» Time series-functionality: date range generation and frequency conversion, moving window statistics, moving window
linear regressions, date shifting and lagging. Even create domain-specific time offsets and join time series without
losing data;

 Highly optimized for performance, with critical code paths written in Cython or C.

» Python with pandas is in use in a wide variety of academic and commercial domains, including Finance, Neuroscience,

Economics, Statistics, Advertising, Web Analytics, and more.

$matplotlib inline

#import plotly
#plotly.offline.init notebook mode ()

import matplotlib
matplotlib.style.use('ggplot')
import numpy as np

import matplotlib.pyplot as plt

import pandas as pd
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import os
from glob import glob

5.2 Pandas iZEUC4

5.21 HmEWBAR M

dir 1 = "py data/"
glob (dir 1+'*')

['py data/ENCFFO60LPA.tsv',
'py_data/ENCFF2620BL.tsv"',

'py _data/ENCFF289HGQ.tsv',

'py data/ENCFF673KYR.tsv',

'py data/gencode.v24.ENS2SYN',
'py data/meta.tsv’,

'py data/gencode.gene.gtf',
'py _data/gencode.gene.bedl2’,
'py data/ensm.id',

'py data/GRCh38.idmap"']

5.2.2 BEBHFXHHNBEFINE

Ipython S AT PUBIS7E Linux 654810 A RS w4 , ELZ{FEHA N, http://ipython.org/ipython-doc/3/interactive/reference.
html#system-shell-access.

'head -n 4 py data/gencode.v24.ENS2SYN

gene_ id gene symbol
ENSG00000001460.17 STPG1
ENSG00000001461.16 NIPAL3
ENSG00000000938.12 FGR

'head -n 4 py data/ENCFFO060LPA.tsv

gene_id transcript id(s) length effective length expected count TPM FPKM
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% :x.l. DENABIESRERBRS R
CONTENTS /. Leading solutions for big data and health

ENSG0O0000000003.14 ENST00000373020.8,ENST00000494424.1,ENST00000496771.5,ENST00000612152.4,ENS
ENSG00000000005.5 ENST00000373031.4,ENST00000485971.1 940.50 720.47 0.00 0.00 0.00
ENSG00000000419.12 ENST00000371582.8,ENST00000371584.8,ENST00000371588.9,ENST00000413082.1,ENS

5.2.3 EENZSCAF

ens2syn file = dir 1+4"/gencode.v24.ENS2SYN"

# pandas FHITEEREMN 0 FFIEH)

# header=0: REB—ITHEIINET

# index col=0: FEESB—IIAITHEF

ens2syn = pd.read table(ens2syn file, header=0, index col=0)

ens2syn.head ()

<tr style="text-align: right;">
<th></th>
<th>gene symbol</th>
</tr>
<tr>
<th>gene id</th>
<th></th>
</tr>

<tr>
<th>ENSG00000001460.17</th>
<td>STPG1</td>

</tr>

<tr>
<th>ENSG00000001461.16</th>
<td>NIPAL3</td>

</tr>

<tr>
<th>ENSG00000000938.12</th>
<td>FGR</td>

</tr>

<tr>
<th>ENSG00000004455.16</th>
<td>AK2</td>

</tr>

<tr>
<th>ENSG00000000460.16</th>
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<td>Clorfll2</td>
</tr>

5.2.4 HIERMZESI

* WERSIMAH/RER ZRTER
* FRHBERIZRINER

FATMSR RN, AT EREBRBITNATS , RZFA

ens2syn([:3]

5.2.41 IRITEREIE

<tr style="text-align: right;">
<th></th>
<th>gene symbol</th>
</tr>
<tr>
<th>gene id</th>
<th></th>
</tr>

<tr>
<th>ENSG00000001460.17</th>
<td>STPG1</td>

</tr>

<tr>
<th>ENSG00000001461.16</th>
<td>NIPAL3</td>

</tr>

<tr>
<th>ENSG00000000938.12</th>
<td>FGR</td>

</tr>

ens2synf[ens2syn.index=="ENSG00000001460.17"]
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5242 BRHBRSITEEFEENT

<tr style="text-align: right;">
<th></th>
<th>gene symbol</th>
</tr>
<tr>
<th>gene id</th>
<th></th>
</tr>

<tr>
<th>ENSG00000001460.17</th>
<td>STPG1l</td>

</tr>

ensZ2syn[ens2syn|'gene symbol'].isin(['STPGl', "FGR'])]

5.2.4.3 REEIIBESFEMESIRNIT

<tr style="text-align: right;">
<th></th>
<th>gene symbol</th>
</tr>
<tr>
<th>gene id</th>
<th></th>
</tr>

<tr>
<th>ENSG00000001460.17</th>
<td>STPG1l</td>

</tr>

<tr>
<th>ENSG00000000938.12</th>
<td>FGR</td>

</tr>
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# head: REIREIDEUIE
ens2syn[ens2syn.index.str.contains (r'ENSGO00000014") ] .head()

5.2.4.4 {FRIENFRFXIERTEEZKRKIT

<tr style="text-align: right;">
<th></th>
<th>gene symbol</th>
</tr>
<tr>
<th>gene id</th>
<th></th>
</tr>

<tr>
<th>ENSG00000001460.17</th>
<td>STPG1</td>

</tr>

<tr>
<th>ENSG00000001461.16</th>
<td>NIPAL3</td>

</tr>

<tr>
<th>ENSG00000001497.16</th>
<td>LAS1L</td>

</tr>

5.2.5 ZERZ IS

gzip, bzip EAERXHO T UEIRZE , (BEERERIESEREBNIEM. read table ZMASERATAE SN SHHIAE
I, RIESERIGESE .97, .bz2', “.zip', or 'xz' 7 H{E A gzip, bz2, zip or xz iZEY,

tsvL = glob(dir 1+4+'ENC*.tsv')
tsvL

['py data/ENCFFO60LPA.tsv',
'py data/ENCFF2620BL.tsv',
'py_data/ENCFF289HGQ.tsv',
'py _data/ENCFF673KYR.tsv']
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index = 0
tsvFile = tsvL[index]
expr = pd.read table(tsvFile, header=0, index col=0)

expr.head(3)

<tr style="text-align: right;">
<th></th>
<th>transcript id(s)</th>
<th>length</th>
<th>effective length</th>
<th>expected count</th>
<th>TPM</th>
<th>FPKM</th>

</tr>

<tr>
<th>gene id</th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>

</tr>

<tr>
<th>ENSG00000000003.14</th>
<td>ENST00000373020.8,ENST00000494424.1,ENST000004...</td>
<td>2240.53</td>
<td>2020.49</td>
<td>5126.0</td>
<td>6.64</td>
<td>18.24</td>

</tr>

<tr>
<th>ENSG00000000005.5</th>
<td>ENST00000373031.4,ENST00000485971.1</td>
<td>940.50</td>
<td>720.47</td>
<td>0.0</td>
<td>0.00</td>
<td>0.00</td>

</tr>

<tr>
<th>ENSG00000000419.12</th>
<td>ENST00000371582.8,ENST00000371584()8,ENST000003...</td>
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<td>1072.03</td>

<td>851.99</td>

<td>3222.0</td>

<td>9.91</td>

<td>27.19</td>
</tr>

5.2.6 1EERZII¥IE

SR IRFF-S46 E N5 4 F R FF—2K

expr[['FPKM', '"TPM'] ] .head(3)

<tr style="text-align: right;">
<th></th>
<th>FPKM</th>
<th>TPM</th>
</tr>
<tr>
<th>gene_ id</th>
<th></th>
<th></th>
</tr>

<tr>
<th>ENSG00000000003.14</th>
<td>18.24</td>
<td>6.64</td>

</tr>

<tr>
<th>ENSG00000000005.5</th>
<td>0.00</td>
<td>0.00</td>

</tr>

<tr>
<th>ENSG00000000419.12</th>
<td>27.19</td>
<td>9.91</td>

</tr>
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527 EHLINETF

M Dataframe & R EER—3B) , ¥IRAESBEEH AL Series , AFEEMFA pd.locl:, [column name] ] (BRIANFH
HIESRRE—ME , BEXE VM) K3l

tsvFile
os.path.split (tsvFile) [-1][:-4]

'"ENCFFO60LPA'

# RAREZ N IHNE—REREEESIRN A, KIUEREBIEASINET
name = os.path.split(tsvFile) [-1][:-4]

print (name)

expr tpm = expr.loc[:, ['TPM']] # BREBRITHETFH TPM KT

#expr tpm.head ()

# BRI EdmH

expr tpm.columns=[name]

expr_ tpml[:3]

ENCFFO60LPA

<tr style="text-align: right;">
<th></th>
<th>ENCFF060LPA</th>

</tr>

<tr>
<th>gene id</th>
<th></th>

</tr>

<tr>
<th>ENSG00000000003.14</th>
<td>6.64</td>

</tr>

<tr>
<th>ENSG00000000005.5</th>
<td>0.00</td>

</tr>

<tr>
<th>ENSG00000000419.12</th>
<td>9.91</td>

</tr>
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5.2.8 &I

# NTERBANNA , BN — PRI IR

def readExpr 1 (tsvFilel,

I

rr

typel=['TPM', 'FPKM']) :

lists of files waiting for reading

a dictionary to save data matrix

tsvFileL:
resultD:
{'"TPM': [matl, mat2,...]
"FPRM': [matl, mat2, ...]}
typelL;

T

rr

resultD = {}
for type in typelL: resultD[ type] = []

for tsvFile in tsvFilelL:
expr = pd.read table(tsvFile, header=0, index col=0)
name = os.path.split(tsvFile) [-1][:-4] #this option 1s very arbitary

for type in typelL:

list of names for columns to be extracted

# add  to type to avoid override Python inner function  type’

expr type = expr.loc[:, [ type]ll

expr_type.columns

= [name]

resultD[ type].append(expr type)

return resultD

exprD

TPM mat
FPKM mat = exprD['FPKM']

readExpr 1 (tsvlL)
= exprD['TPM']

5.2.8.1 &N EREEIICAHEER

5.2.8.2 {£H pd.merge &3f3EFE/R)

SEMRIZSZE AR %Y 2 MR pandas HREIFERE & F+ T IAFIRER

'ENSG00000000005.5", "ENSG0O0000000419.12",

# GEEEE— MR

_idL = ['ENSG00000000003.14",
"ENSG00000000457.13"]

matl = TPM mat[0]

matl = matl[matl.index.isin(_idL)]

matl
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X 5int

<tr style="text-align:
<th></th>
<th>ENCFF060LPA</th>

</tr>

<tr>
<th>gene id</th>
<th></th>

</tr>

right;">

<tr>
<th>ENSG00000000003.14</th>
<td>6.64</td>

</tr>

<tr>
<th>ENSG00000000005.5</th>
<td>0.00</td>

</tr>

<tr>
<th>ENSG00000000419.12</th>
<td>9.91</td>

</tr>

<tr>
<th>ENSG00000000457.13</th>
<td>0.86</td>

</tr>

# JGEHNEE /MR

_idL = ['ENSG00000001561.6"', "ENSG0O0000000003.14",
mat2 = TPM mat[1]

mat2 = mat2[mat2.index.isin(_ idL) ]

mat2

<tr style="text-align:
<th></th>
<th>ENCFF2620BL</th>

</tr>

<tr>
<th>gene id</th>
<th></th>

</tr>

right;">

<tr>
<th>ENSG00000000003.14</th>
<td>17.13</td>

'ENSG00000000419.12", "ENSG00000001036.13"]
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</tr>

<tr>
<th>ENSG00000000419.12</th>
<td>18.86</td>

</tr>

<tr>
<th>ENSG00000001036.13</th>
<td>10.34</td>

</tr>

<tr>
<th>ENSG00000001561.6</th>
<td>2.47</td>

</tr>

ET 73| (index) KA FH * outer: BIFFTEMZRS| , BRE(EIET NA *inner : REBEFMZRS| * left : FRE—NEMERNER
5| * right : {8 F%E —MBEREIZSI

pd.merge (matl, mat2, left index=True, right index=True, how="outer")

<tr style="text-align: right;">
<th></th>
<th>ENCFF060LPA</th>
<th>ENCFF2620BL</th>

</tr>

<tr>
<th>gene id</th>
<th></th>
<th></th>

</tr>

<tr>
<th>ENSG00000000003.14</th>
<td>6.64</td>
<td>17.13</td>

</tr>

<tr>
<th>ENSG00000000005.5</th>
<td>0.00</td>
<td>NaN</td>

</tr>

<tr>
<th>ENSG00000000419.12</th>
<td>9.91</td>
<td>18.86</td>
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</tr>

<tr>

<th>ENSG00000000457.13</th>
<td>0.86</td>
<td>NaN</td>

</tr>

<tr>
<th>ENSG00000001036.13</th>
<td>NaN</td>
<td>10.34</td>

</tr>

<tr>
<th>ENSG00000001561.6</th>
<td>NaN</td>
<td>2.47</td>

</tr>

pd.merge (matl, mat2, left index=True,

<tr style="text-align:
<th></th>
<th>ENCFF060LPA</th>
<th>ENCFF2620BL</th>

</tr>

<tr>
<th>gene id</th>
<th></th>
<th></th>

</tr>

right;">

<tr>
<th>ENSG00000000003.14</th>
<td>6.64</td>
<td>17.13</td>

</tr>

<tr>
<th>ENSG00000000419.12</th>
<td>9.91</td>
<td>18.86</td>

</tr>

mat2,

pd.merge (matl, left index=True,

<tr style="text-align: right;">

right index=True, how="inner")

right index=True, how="left")
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<th></th>
<th>ENCFF060LPA</th>
<th>ENCFF2620BL</th>
</tr>
<tr>
<th>gene id</th>
<th></th>
<th></th>
</tr>

<tr>
<th>ENSG00000000003.14</th>
<td>6.64</td>
<td>17.13</td>

</tr>

<tr>
<th>ENSG00000000005.5</th>
<td>0.00</td>
<td>NaN</td>

</tr>

<tr>
<th>ENSG00000000419.12</th>
<td>9.91</td>
<td>18.86</td>

</tr>

<tr>
<th>ENSG00000000457.13</th>
<td>0.86</td>
<td>NaN</td>

</tr>

5.2.8.3 {£/ pd.concat SRS NTRSHBIEREGIHRIES , concat b merge BHBIRERZ

pd.concat ([matl, mat2], axis=1)

<tr style="text-align: right;">
<th></th>
<th>ENCFF060LPA</th>
<th>ENCFF2620BL</th>

</tr>

<tr>
<th>ENSG00000000003.14</th>
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<td>6.64</td>
<td>17.13</td>

</tr>

<tr>
<th>ENSG00000000005.
<td>0.00</td>
<td>NaN</td>

</tr>

<tr>
<th>ENSG00000000419
<td>9.91</td>
<td>18.86</td>

</tr>

<tr>
<th>ENSG00000000457.
<td>0.86</td>
<td>NaN</td>

</tr>

<tr>
<th>ENSG00000001036.
<td>NaN</td>
<td>10.34</td>

</tr>

<tr>
<th>ENSG00000001561.
<td>NaN</td>
<td>2.47</td>

</tr>

pd.concat ([matl, mat2]

<tr style="text-align:
<th></th>

<th>ENCFF060LPA</th>
<th>ENCFF2620BL</th>

</tr>

<tr>
<th>gene_ id</th>
<th></th>
<th></th>

</tr>

<tr>
<th>ENSG00000000003.
<td>6.64</td>

5</th>

.12</th>

13</th>

13</th>

6</th>

, axis=l1,

right;">

14</th>
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<td>17.13</td>

</tr>

<tr>
<th>ENSG00000000419.12</th>
<td>9.91</td>
<td>18.86</td>

</tr>

mat3 = matl.join (mat2, how="outer")
mat3

5.2.8.4 {§H pd.join &I5E[ERHBI

<tr style="text-align: right;">
<th></th>
<th>ENCFF060LPA</th>
<th>ENCFF2620BL</th>

</tr>

<tr>
<th>gene id</th>
<th></th>
<th></th>

</tr>

<tr>
<th>ENSG00000000003.14</th>
<td>6.64</td>
<td>17.13</td>

</tr>

<tr>
<th>ENSG00000000005.5</th>
<td>0.00</td>
<td>NaN</td>

</tr>

<tr>
<th>ENSG00000000419.12</th>
<td>9.91</td>
<td>18.86</td>

</tr>

<tr>
<th>ENSG00000000457.13</th>
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<td>0.86</td>
<td>NaN</td>

</tr>

<tr>
<th>ENSG00000001036.13</th>
<td>NaN</td>
<td>10.34</td>

</tr>

<tr>
<th>ENSG00000001561.6</th>
<td>NaN</td>
<td>2.47</td>

</tr>

FHNAERO

mat3 = mat3.fillna (0)
mat3

<tr style="text-align: right;">
<th></th>
<th>ENCFF060LPA</th>
<th>ENCFF2620BL</th>

</tr>

<tr>
<th>gene_ id</th>
<th></th>
<th></th>

</tr>

<tr>
<th>ENSG00000000003.14</th>
<td>6.64</td>
<td>17.13</td>

</tr>

<tr>
<th>ENSG00000000005.5</th>
<td>0.00</td>
<td>0.00</td>

</tr>

<tr>
<th>ENSG00000000419.12</th>
<td>9.91</td>
<td>18.86</td>
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</tr>

<tr>
<th>ENSG00000000457.13</th>
<td>0.86</td>
<td>0.00</td>

</tr>

<tr>
<th>ENSG00000001036.13</th>
<td>0.00</td>
<td>10.34</td>

</tr>

<tr>
<th>ENSG00000001561.6</th>
<td>0.00</td>
<td>2.47</td>

</tr>

KERFTBE#AN 0 01T

#Both works well here
#mat3[ (mat3>0) .any (axis=1) ]
mat3.loc[ (mat3>0) .any (axis=1) ]

<tr style="text-align: right;">
<th></th>
<th>ENCFF060LPA</th>
<th>ENCFF2620BL</th>

</tr>

<tr>
<th>gene id</th>
<th></th>
<th></th>

</tr>

<tr>
<th>ENSG00000000003.14</th>
<td>6.64</td>
<td>17.13</td>

</tr>

<tr>
<th>ENSG00000000419.12</th>
<td>9.91</td>
<td>18.86</td>

</tr>
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<tr>

<th>ENSG00000000457.13</th>
<td>0.86</td>
<td>0.00</td>

</tr>
<tr>

<th>ENSG00000001036.13</th>

<td>0

.00</ta>

<td>10.34</td>

</tr>
<tr>

<th>ENSG00000001561.6</th>

<td>0
<td>2
</tr>

.00</ta>
LAT7</td>

5.2.8.5 M =FAEFRARNNEMEELLR FHE : concat>join>>merge

N7E : HH4

# AR

reduce #HFE

from functools import reduce

$timeit

3.04 ms

$timeit

1.29 ms

$timeit

1.31 ms

test merge = reduce(lambda left,right:

+ 52.4 ps per loop (mean * std.

test merge = pd.concat (TPM mat,

+ 30.5 ps per loop (mean * std.

dev. of
axis=1)
dev. of

rd.

7

7

TPM mat[0].join(TPM mat[l:], how="outer")

+ 11.2 ps per loop (mean * std.

# BRI memory profiler, nEFEHE

$load ext memory profiler

dev. of

7

merge (left, right, left index=True,right index=

runs, 100 loops each)

runs, 1000 loops each)

runs, 1000 loops each)

$memit test merge = reduce(lambda left,right: pd.merge(left,right,left index=True,right index=T

peak memory: 101.27 MiB, increment: 0./02"'MiB
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%memit test merge = pd.concat (TPM mat, axis=l)

peak memory: 101.28 MiB, increment: 0.00 MiB

gmemit TPM mat[0].join(TPM mat[l:], how="outer")

peak memory: 101.28 MiB, increment: 0.00 MiB

# RIS, FEEAIIER | BN PR
def concatExpr (tsvFilel, typel=['TPM', 'FPKM']):
Py
tsvFileL: lists of files waiting for reading
resultD: a dictionary to save data matrix
{'"TPM': [matl, mat2,...]
'"FPRM': [matl, mat2, ...]}
typeL; list of names for columns to be extracted
vy
resultD = {}
for type in typelL: resultD[ type] = []

for tsvFile in tsvFileL:
expr = pd.read table(tsvFile, header=0, index col=0)
name = os.path.split(tsvFile) [-1][:-4] #this options 1s very arbitary
for type in typel: # add  to type to avoid override Python inner function " type’
expr type = expr.loc[:, [ typel]
expr type.columns = [name]
resultD[ type].append(expr type)

mergeD = {}
for type in typeL:
mergeM = pd.concat (resultD[ type], axis=l)
mergeM.fillna(0) # Substitute all NA with 0
mergeM = mergeM.loc[ (mergeM>0) .any(axis=1)] # Delete aoo zero rows.

mergeM

mergeD[ type] = mergeM

return mergeD

['TPM', "FPKM']
exprD = concatExpr (tsvL, typel)

typel
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TPM mat = exprD['TPM']
FPKM mat = exprD['FPKM']

TPM mat.head()

5.2.8.6 EFRMTHIHHIEEFERAREIF

<tr style="text-align: right;">
<th></th>
<th>ENCFF060LPA</th>
<th>ENCFF2620BL</th>
<th>ENCFF289HGQ</th>
<th>ENCFF673KYR</th>

</tr>

<tr>
<th>gene id</th>
<th></th>
<th></th>
<th></th>
<th></th>

</tr>

<tr>
<th>ENSG00000000003.14</th>
<td>6.64</td>
<td>17.13</td>
<td>1.03</td>
<td>2.42</td>

</tr>

<tr>
<th>ENSG00000000419.12</th>
<td>9.91</td>
<td>18.86</td>
<td>1.45</td>
<td>1.80</td>

</tr>

<tr>
<th>ENSG00000000457.13</th>
<td>0.86</td>
<td>2.48</td>
<td>0.24</td>
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<td>0.

</tr>
<tr>

38</td>

<th>ENSG00000000460.16</th>

<td>1.
.36</td>
.26</td>

<td>5
<td>0

<td>o0.

</tr>
<tr>

51</td>

le</td>

<th>ENSG00000000938.12</th>

<td>0.
<td>0.
<td>0.
<td>0.

</tr>

5.2.9 EfEHUEIRER

RIREZFRFEEFFRENERR 10 symbol xR

01</td>
05</td>
00</td>
00</td>

# [BIPR ¥R
ensZ2syn.head (3)

<tr style="text-align:

<th></th>

<th>gene symbol</th>

</tr>
<tr>

<th>gene id</th>

<th></th>

</tr>

<tr>

right;">

<th>ENSG00000001460.17</th>

<td>STPGl</td>

</tr>
<tr>

<th>ENSG00000001461.16</th>

<td>NIPAL3</td>

</tr>
<tr>

<th>ENSG00000000938.12</th>
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<td>FGR</td>
</tr>

ens2syn.shape

(48, 1)

ens2syn = ens2syn[ens2syn.index.isin(TPM mat.index) ]

ens2syn.shape

(48, 1)

ens2syn.head (3)

<tr style="text-align: right;">
<th></th>
<th>gene symbol</th>
</tr>
<tr>
<th>gene id</th>
<th></th>
</tr>

<tr>
<th>ENSG00000001460.17</th>
<td>STPG1</td>

</tr>

<tr>
<th>ENSG00000001461.16</th>
<td>NIPAL3</td>

</tr>

<tr>
<th>ENSG00000000938.12</th>
<td>FGR</td>

</tr>

5.2.10 i%HY META data 3 f4F
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meta = "data/meta.tsv"

metaM = pd.read table(meta, header=0, index col=0)

# BETIMET
oriColnames = metaM.columns.values
nameD = dict([(i,i.replace('" ","' ")) for i in oriColnames])

metaM. rename (columns=nameD, inplace=True)
metaM.head (3)

<tr style="text-align: right;">
<th></th>
<th>Biosample term id</th>
<th>Biosample term name</th>
<th>Biosample type</th>
<th>Biosample life stage</th>
<th>Biosample sex</th>
<th>Biosample organism</th>
<th>Biosample treatments</th>
<th>Biosample subcellular fraction term name</th>
<th>Biosample phase</th>
<th>Biosample synchronization stage</th>
<th>Biosample Age</th>

</tr>

<tr>
<th>File accession</th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>

</tr>

<tr>
<th>ENCFF673KYR</th>
<td>CL:0000650</td>
<td>mesangial cell</td>
<td>primary cell</td>
<td>unknown, fetal</td>
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<td>unknown, female</td>
<td>Homo sapiens</td>
<td>NaN</td>
<td>NaN</td>
<td>NaN</td>
<td>NaN</td>
<td>NaN</td>

</tr>

<tr>
<th>ENCFF2620BL</th>
<td>CL:1001568</td>
<td>pulmonary artery endothelial cell</td>
<td>primary cell</td>
<td>adult</td>
<td>male</td>
<td>Homo sapiens</td>
<td>NaN</td>
<td>NaN</td>
<td>NaN</td>
<td>NaN</td>
<td>52 year</td>

</tr>

<tr>
<th>ENCFF060LPA</th>
<td>CL:1001568</td>
<td>pulmonary artery endothelial cell</td>
<td>primary cell</td>
<td>adult</td>
<td>male</td>
<td>Homo sapiens</td>
<td>NaN</td>
<td>NaN</td>
<td>NaN</td>
<td>NaN</td>
<td>23 year</td>

</tr>

samplel = TPM mat.columns.values

metaM = metaM[metaM.index.isin (samplel) ]
# [RIBESI1TA051
metaM.iloc[:4, :5]

5.2.10.1 RRERIEREIN 4 MHEEREHE
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<tr style="text-align: right;">
<th></th>
<th>Biosample term id</th>
<th>Biosample term name</th>
<th>Biosample type</th>
<th>Biosample life stage</th>
<th>Biosample sex</th>

</tr>

<tr>
<th>File accession</th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>

</tr>

<tr>
<th>ENCFF673KYR</th>
<td>CL:0000650</td>
<td>mesangial cell</td>
<td>primary cell</td>
<td>unknown, fetal</td>
<td>unknown, female</td>
</tr>
<tr>
<th>ENCFF2620BL</th>
<td>CL:1001568</td>
<td>pulmonary artery endothelial cell</td>
<td>primary cell</td>
<td>adult</td>
<td>male</td>
</tr>
<tr>
<th>ENCFF060LPA</th>
<td>CL:1001568</td>
<td>pulmonary artery endothelial cell</td>
<td>primary cell</td>
<td>adult</td>
<td>male</td>
</tr>
<tr>
<th>ENCFF289HGQ</th>
<td>CL:0002558</td>
<td>fibroblast of villous mesenchyme</td>
<td>primary cell</td>
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<td>newborn</td>
<td>male, female</td>
</tr>

# 1R RIREN "Biosample  FFKKI3)

#meta coll = ['Biosample term id', 'Biosample term name']

# Extract columns matching specific patterns

# Both works well, filter is more simple

#metaM. loc[:,metaM.columns.str.contains (r'”Biosample') ]
metaM = metaM.filter (regex=(""Biosample"))

metaM

5.2.10.2 REEHEMIUEE

<tr style="text-align: right;">
<th></th>
<th>Biosample term id</th>
<th>Biosample term name</th>
<th>Biosample type</th>
<th>Biosample life stage</th>
<th>Biosample sex</th>
<th>Biosample organism</th>
<th>Biosample treatments</th>
<th>Biosample subcellular fraction term name</th>
<th>Biosample phase</th>
<th>Biosample synchronization stage</th>
<th>Biosample Age</th>

</tr>

<tr>
<th>File accession</th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
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</tr>

<tr>
<th>ENCFF673KYR</th>
<td>CL:0000650</td>
<td>mesangial cell</td>
<td>primary cell</td>
<td>unknown, fetal</td>
<td>unknown, female</td>
<td>Homo sapiens</td>
<td>NaN</td>
<td>NaN</td>
<td>NaN</td>
<td>NaN</td>
<td>NaN</td>

</tr>

<tr>
<th>ENCFF2620BL</th>
<td>CL:1001568</td>
<td>pulmonary artery endothelial cell</td>
<td>primary cell</td>
<td>adult</td>
<td>male</td>
<td>Homo sapiens</td>
<td>NaN</td>
<td>NaN</td>
<td>NaN</td>
<td>NaN</td>
<td>52 year</td>

</tr>

<tr>
<th>ENCFF060LPA</th>
<td>CL:1001568</td>
<td>pulmonary artery endothelial cell</td>
<td>primary cell</td>
<td>adult</td>
<td>male</td>
<td>Homo sapiens</td>
<td>NaN</td>
<td>NaN</td>
<td>NaN</td>
<td>NaN</td>
<td>23 year</td>

</tr>

<tr>
<th>ENCFF289HGQ</th>
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<td>CL:0002558</td>
<td>fibroblast of villous mesenchyme</td>
<td>primary cell</td>
<td>newborn</td>
<td>male, female</td>
<td>Homo sapiens</td>
<td>NaN</td>
<td>NaN</td>
<td>NaN</td>
<td>NaN</td>
<td>NaN</td>

</tr>

metaM.fillna ('")

<tr style="text-align: right;">
<th></th>
<th>Biosample term id</th>
<th>Biosample term name</th>
<th>Biosample type</th>
<th>Biosample life stage</th>
<th>Biosample sex</th>
<th>Biosample organism</th>
<th>Biosample treatments</th>
<th>Biosample subcellular fraction term name</th>
<th>Biosample phase</th>
<th>Biosample synchronization stage</th>
<th>Biosample Age</th>

</tr>

<tr>
<th>File accession</th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>

</tr>

<tr>
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<th>ENCFF673KYR</th>
<td>CL:0000650</td>
<td>mesangial cell</td>
<td>primary cell</td>
<td>unknown,
<td>unknown,
<td>Homo sapiens</td>

<td></td>
<td></td>
<td></td>
<td></td>
<td></td>

</tr>
<tr>
<th>ENCFF2620BL</th>

<td>CL:1001568</td>

<td>pulmonary artery endothelial cell</td>
<td>primary cell</td>

<td>adult</td>

<td>male</td>

<td>Homo sapiens</td>

<td></td>
<td></td>
<td></td>
<td></td>

<td>52 year</td>
</tr>
<tr>
<th>ENCFF060LPA</th>

<td>CL:1001568</td>

<td>pulmonary artery endothelial cell</td>
<td>primary cell</td>

<td>adult</td>

<td>male</td>

<td>Homo sapiens</td>

<td></td>
<td></td>
<td></td>
<td></td>

<td>23 year</td>

fetal</td>
female</td>

</tr>
<tr>

<th>ENCFF289HGQ</th>

<td>CL:0002558</td>

<td>fibroblast of villous mesenchyme</td>
<td>primary cell</td>

<td>newborn</td>
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<td>male, female</td>
<td>Homo sapiens</td>
<td></td>
<td></td>
<td></td>
<td></td>
<td></td>
</tr>

5.3 Pandas 5\ &

5.31 BAXANH

metaM.to csv("pandas data/meta2.tsv", sep="\t")
ens2syn.to _csv("pandas data/gencode.v24.ENS2SYN", sep="\t")

TPM mat.to csv("pandas data/TPM", sep='\t', float format="%.2f")

5.4 PANDAS %E[ER1/NY F

R ETOSERERE | SIS AR S B A BIAS

targetlL = ['KRIT1', 'AK2']

Gene_symbol #544 Gene_id

ensID = ens2syn[ens2syn["gene symbol"].isin(targetL)]
ensID

<tr style="text-align: right;">
<th></th>
<th>gene symbol</th>
</tr>
<tr>
<th>gene id</th>
<th></th>
</tr>
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<tr>
<th>ENSG00000004455.16</th>
<td>AK2</td>

</tr>

<tr>
<th>ENSG00000001631.14</th>
<td>KRIT1</td>

</tr>

R B R E R RS

targetExpr = TPM mat [TPM mat.index.isin(ensID.index) ]
targetExpr

<tr style="text-align: right;">
<th></th>
<th>ENCFF060LPA</th>
<th>ENCFF2620BL</th>
<th>ENCFF289HGQ</th>
<th>ENCFF673KYR</th>

</tr>

<tr>
<th>gene id</th>
<th></th>
<th></th>
<th></th>
<th></th>

</tr>

<tr>
<th>ENSG00000001631.14</th>
<td>6.21</td>
<td>13.36</td>
<td>1.15</td>
<td>1.37</td>

</tr>

<tr>
<th>ENSG00000004455.16</th>
<td>15.57</td>
<td>37.62</td>
<td>2.31</td>
<td>8.95</td>

</tr>
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B A EERRS

ensID dict = ensID.to dict()
ensID dict

{'gene symbol': {'ENSG00000001631.14': 'KRIT1', 'ENSG0O0000004455.16"': 'AK2'}}

targetExpr = targetExpr.rename (index=ensID dict['gene symbol'])
targetExpr

<tr style="text-align: right;">
<th></th>
<th>ENCFF060LPA</th>
<th>ENCFF2620BL</th>
<th>ENCFF289HGQ</th>
<th>ENCFF673KYR</th>

</tr>

<tr>
<th>gene id</th>
<th></th>
<th></th>
<th></th>
<th></th>

</tr>

<tr>
<th>KRIT1</th>
<td>6.21</td>
<td>13.36</td>
<td>1.15</td>
<td>1.37</td>

</tr>

<tr>
<th>AK2</th>
<td>15.57</td>
<td>37.62</td>
<td>2.31</td>
<td>8.95</td>

</tr>

HEMEMRIEMN META 52
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targetExpr t = targetExpr.T
targetExpr t

<tr style="text-align: right;">
<th>gene id</th>
<th>KRIT1</th>
<th>AK2</th>

</tr>

<tr>
<th>ENCFF060LPA</th>
<td>6.21</td>
<td>15.57</td>

</tr>

<tr>
<th>ENCFF2620BL</th>
<td>13.36</td>
<td>37.62</td>

</tr>

<tr>
<th>ENCFF289HGQ</th>
<td>1.15</td>
<td>2.31</td>

</tr>

<tr>
<th>ENCFF673KYR</th>
<td>1.37</td>
<td>8.95</td>

</tr>

M meta JEEFIEER 4 SEE

metaM.head (3)

<tr style="text-align: right;">
<th></th>
<th>Biosample term id</th>
<th>Biosample term name</th>
<th>Biosample type</th>
<th>Biosample life stage</th>
<th>Biosample sex</th>
<th>Biosample organism</th>
<th>Biosample treatments</th>
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<th>Biosample subcellular fraction term name</th>
<th>Biosample phase</th>
<th>Biosample synchronization stage</th>
<th>Biosample Age</th>
</tr>
<tr>
<th>File accession</th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>
</tr>

<tr>
<th>ENCFF673KYR</th>
<td>CL:0000650</td>
<td>mesangial cell</td>
<td>primary cell</td>
<td>unknown, fetal</td>
<td>unknown, female</td>
<td>Homo sapiens</td>
<td>NaN</td>
<td>NaN</td>
<td>NaN</td>
<td>NaN</td>
<td>NaN</td>

</tr>

<tr>
<th>ENCFF2620BL</th>
<td>CL:1001568</td>
<td>pulmonary artery endothelial cell</td>
<td>primary cell</td>
<td>adult</td>
<td>male</td>
<td>Homo sapiens</td>
<td>NaN</td>
<td>NaN</td>
<td>NaN</td>
<td>NaN</td>
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<td>52 year</td>

</tr>

<tr>
<th>ENCFF060LPA</th>
<td>CL:1001568</td>
<td>pulmonary artery endothelial cell</td>
<td>primary cell</td>
<td>adult</td>
<td>male</td>
<td>Homo sapiens</td>
<td>NaN</td>
<td>NaN</td>
<td>NaN</td>
<td>NaN</td>
<td>23 year</td>

</tr>

meta type = ["Biosample term name","Biosample type",

"Biosample sex"]

meta = metaM[meta type]

meta

<tr style="text-align: right;">
<th></th>
<th>Biosample term name</th>
<th>Biosample type</th>
<th>Biosample life stage</th>
<th>Biosample sex</th>

</tr>

<tr>
<th>File accession</th>
<th></th>
<th></th>
<th></th>
<th></th>

</tr>

<tr>
<th>ENCFF673KYR</th>
<td>mesangial cell</td>
<td>primary cell</td>
<td>unknown, fetal</td>
<td>unknown, female</td>
</tr>

"Biosample life stage",
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<tr>
<th>ENCFF2620BL</th>
<td>pulmonary artery endothelial cell</td>
<td>primary cell</td>
<td>adult</td>
<td>male</td>
</tr>
<tr>
<th>ENCFF060LPA</th>
<td>pulmonary artery endothelial cell</td>
<td>primary cell</td>
<td>adult</td>
<td>male</td>
</tr>
<tr>
<th>ENCFF289HGQ</th>
<td>fibroblast of villous mesenchyme</td>
<td>primary cell</td>

<td>newborn</td>
<td>male, female</td>
</tr>

target expr meta = targetExpr t.join(meta, how="left")

target expr meta

<tr style="text-align: right;">
<th></th>
<th>KRIT1</th>
<th>AK2</th>
<th>Biosample term name</th>
<th>Biosample type</th>
<th>Biosample life stage</th>
<th>Biosample sex</th>

</tr>

<tr>
<th>ENCFF060LPA</th>
<td>6.21</td>
<td>15.57</td>
<td>pulmonary artery endothelial cell</td>
<td>primary cell</td>
<td>adult</td>
<td>male</td>
</tr>
<tr>
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<th>ENCFF2620BL</th>
<td>13.36</td>
<td>37.62</td>
<td>pulmonary artery endothelial cell</td>
<td>primary cell</td>
<td>adult</td>
<td>male</td>

</tr>

<tr>
<th>ENCFF289HGQ</th>
<td>1.15</td>
<td>2.31</td>
<td>fibroblast of villous mesenchyme</td>
<td>primary cell</td>
<td>newborn</td>
<td>male, female</td>

</tr>

<tr>
<th>ENCFF673KYR</th>
<td>1.37</td>
<td>8.95</td>
<td>mesangial cell</td>
<td>primary cell</td>
<td>unknown, fetal</td>
<td>unknown, female</td>

</tr>

target expr meta.drop(["Biosample term name",

<tr style="text-align: right;">
<th></th>
<th>KRIT1</th>
<th>AK2</th>
<th>Biosample life stage</th>
<th>Biosample sex</th>

</tr>

<tr>
<th>ENCFF060LPA</th>
<td>6.21</td>
<td>15.57</td>
<td>adult</td>
<td>male</td>

</tr>

<tr>

"Biosample type"],

axis=1)
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<th>ENCFF2620BL</th>
<td>13.36</td>
<td>37.62</td>
<td>adult</td>
<td>male</td>

</tr>

<tr>
<th>ENCFF289HGQ</th>
<td>1.15</td>
<td>2.31</td>
<td>newborn</td>
<td>male, female</td>

</tr>

<tr>
<th>ENCFF673KYR</th>
<td>1.37</td>
<td>8.95</td>
<td>unknown, fetal</td>
<td>unknown, female</td>

</tr>

LHlERE

target expr meta.plot.scatter (x='KRIT1', y='AK2')

<matplotlib.axes. subplots.AxesSubplot at 0x7fbf95322390>
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HFILI'I'I
SHIFRLE
a = target expr meta.boxplot (["KRITL1", "AK2"])
W
. (;0“\1“a
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KRITL AK2

LB MERNERKE DS

ax

ax.
ax.
ax.

ax.

= TPM mat.boxplot (list (TPM mat.columns))
set ylim(0,100)

set ylabel ("TPM")

set xlabel ("Samples")

set title("Gene expression distribution for all samples")

Text (0.5,1, 'Gene expression distribution for all samples')
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Gene expression distribution for all samples

100 -
o

ED -

B0
= o
- &

q_D -

20 - ]

EMCFFOROLPA EMCFFZ2620BL EMCFFZE59HGD EMCFFETIKYR
Samples

B L ARFRERAEE I, https://matplotlib.org/api/axes_api.html#axis-labels-title-and-legend

5.5 Seaborn %
Seaborn BETF matplotlib i python BJILEE |, IRIKFESKANFEOMNEFNEHIM , XFF numpy 1 pandas ¥
BEER) , Fl scipy 1 statsmodels HIZITITE.

# SN seaborn [, HFAF—AEWENKELET , A {ERLESIH

import seaborn as sns

TPM mat.head(3)

<tr style="text-align: right;">
<th></th>
<th>ENCFF060LPA</th>
<th>ENCFF2620BL</th>
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<th>ENCFF289HGQ</th>
<th>ENCFF673KYR</th>
</tr>
<tr>
<th>gene id</th>
<th></th>
<th></th>
<th></th>
<th></th>
</tr>

<tr>
<th>ENSG00000000003.14</th>
<td>6.64</td>
<td>17.13</td>
<td>1.03</td>
<td>2.42</td>

</tr>

<tr>
<th>ENSG00000000419.12</th>
<td>9.91</td>
<td>18.86</td>
<td>1.45</td>
<td>1.80</td>

</tr>

<tr>
<th>ENSG00000000457.13</th>
<td>0.86</td>
<td>2.48</td>
<td>0.24</td>
<td>0.38</td>

</tr>

Pandas %

TPM mat.plot (kind="scatter", x="ENCFFO60LPA", y="ENCFF2620BL")

<matplotlib.axes. subplots.AxesSubplot at 0x7fbf84af0a20>
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| [ ]
ED ) [ ] I.. [ ] -
-1 &
0. A
0 10 20 0 40 50
ENCFFOBOLPA

Seaborn 4 & (AT ABEHEBREAE |, 1TEMRM)

sns.jointplot (x="ENCFFO060LPA", y="ENCFF2620BL", data=TPM mat, size=4)

<seaborn.axisgrid.JointGrid at 0x7fbf9531ald0>
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ENSGO0000000003.14
ENSGO0000000460.16
EN5GO0000001036.13
EN5SGO0000001460.17
ENSGO000000156]1.6
EN5GO0000001629.9
EN5G00000002016.16
= EN5G00000002549.12
& ENSGO0000002745.12
EﬁENEGSEDG““DEEE4lT
ENSGO0000003056
ENSGO0000003147 1
ENSGO0000003400.14
ENSGO0000003509.15
ENSG00000003989.16
ENSGO0000004142.11
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TPM mat cor = TPM mat.corr ()

sns.heatmap (TPM mat cor)

<matplotlib.axes. subplots.AxesSubplot at 0x7fbf8494a2b0>
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ax

ax.
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ax.
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m
=
ri1

)

T
P
]
Pl
-
m
—

1

ENCFF289HGO

m
=
ri
)
T
‘N
=]
Ll
=
-
1

A -
L -
0 -
]

i 5] LA -
— =) T A
= =) = ™
Lo Lo oo -
2 N i
L 4 : :
. -] ] -
= = = =
Ll L T L

= TPM mat.boxplot (list (TPM mat.columns))
set ylim(0,100)

.set _ylabel ("TPM")

ax.

set xlabel ("Samples")

set title("Gene expression distribution for all samples")

Text (0.5,1, 'Gene expression distribution for all samples')
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Gene expression distribution for all samples

100 -
0
ED -
EJ:I -
= 0
- &
_q_D -
20 - Q0

=
. i , = =
ENCFFOGOLPA ENCFF2620BL EMCFF289HGQ  ENCFFGT3KYR
Samples

TPM mat['gene id'] = TPM mat.index
TPM mat.head (4)

<tr style="text-align: right;">
<th></th>
<th>ENCFF060LPA</th>
<th>ENCFF2620BL</th>
<th>ENCFF289HGQ</th>
<th>ENCFF673KYR</th>
<th>gene id</th>

</tr>

<tr>
<th>gene id</th>
<th></th>
<th></th>
<th></th>
<th></th>
<th></th>

</tr>
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<tr>
<th>ENSG00000000003.14</th>
<td>6.64</td>
<td>17.13</td>
<td>1.03</td>
<td>2.42</td>
<td>ENSG00000000003.14</td>
</tr>
<tr>
<th>ENSG00000000419.12</th>
<td>9.91</td>
<td>18.86</td>
<td>1.45</td>
<td>1.80</td>
<td>ENSG00000000419.12</td>
</tr>
<tr>
<th>ENSG00000000457.13</th>
<td>0.86</td>
<td>2.48</td>
<td>0.24</td>
<td>0.38</td>
<td>ENSG00000000457.13</td>
</tr>
<tr>
<th>ENSG00000000460.16</th>
<td>1.51</td>
<td>5.36</td>
<td>0.26</td>
<td>0.16</td>
<td>ENSG00000000460.16</td>
</tr>

#http://pandas.pydata.org/pandas-docs/stable/generated/pandas.wide to long.html
TPM melt = pd.melt (TPM mat, id vars=['gene id'])

TPM melt.head(3)

<tr style="text-align: right;">
<th></th>
<th>gene id</th>
<th>variable</th>
<th>value</th>

</tr>

<tr>
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CONTENTS
<th>0</th>
<td>ENSG00000000003.14</td>
<td>ENCFF060LPA</td>
<td>6.64</td>
</tr>
<tr>
<th>1</th>
<td>ENSG00000000419.12</td>
<td>ENCFF060LPA</td>
<td>9.91</td>
</tr>
<tr>
<th>2</th>
<td>ENSG00000000457.13</td>
<td>ENCFFO060LPA</td>
<td>0.86</td>
</tr>
ax = sns.boxplot (x="variable", y="value", data=TPM melt)
ED -
ED -
Q L]
= L]
i
= 40 -
20 - "
. ;
1 1 1 1
ENCFFO&0LPA ENCFFZ2620BL EMCFF289HGD EMCFFeTIKYR

variable
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6 Python B=A1TH

6.1 NumPy

6.1.1 NumPy #¥UH

import numpy as np
import numpy.random as rand

import matplotlib.pyplot as plt

## Numpy SEBRT Python H list RENGHIGRMR , BIET HPUELE! ndarray
## ndarray HIEFITE—MEMEZRIN , BIFaK. BURFRHE , XA 1ist RE
## TERBIFUAISELT ndarray M 1ist EBE ERXH
## BRI 0...1077-1 B 1077 DNITERKEA
arr=np.arange (le7)
## ¥ ndarray A list
larr=arr.tolist ()
## THEKER , 183U ndarray &8 list MBNTTERDL—IMIREMIEE
def list times(alist, scalar):

for i, val in enumerate (alist):

alist[i]=val*scalar

return alist
## DB ndarray F list SATERU—MEEETHIE
## TEIRAEEM L , ndarray RUA—ANHREASITREENL 1ist R 33 fF
$timeit arr*1l.1

$timeit list times(larr,1.1)

37 ms £ 1.49 ms per loop (mean * std. dev. of 7 runs, 10 loops each)
1.22 s £ 41.4 ms per loop (mean * std. dev. of 7 runs, 1 loop each)

## BN 2 4 ndarray MFEEXNNITTEMER , MR matrix HFEHITEREREL
## matrix RAB 2 4, PLFREEETELE4ES : shape too large to be a matrix
arr=np.zeros((3,3,3))

mat=np.matrix (arr)

ValueError Traceback _ (most recent call last)
<ipython-input-2-667d2452a8e0> in <module>()
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2 # matrix RA24 , L THRBEZETEHE
3 arr=np.zeros((3,3,3))

----> 4 mat=np.matrix(arr)

~/anaconda3/lib/python3.6/site-packages/numpy/matrixlib/defmatrix.py in

224 else:

225 intype = N.dtype (dtype)
-=> 226 new = data.view (subtype)

227 if intype != data.dtype:

228 return new.astype (intype)

new

(subtype,

data,

(

~/anaconda3/1lib/python3.6/site-packages/numpy/matrixlib/defmatrix.py in  array finalize (self

269 return
270 elif (ndim > 2):
--> 271 raise ValueError ("shape too large to be a matrix.")
272 else:
273 newshape = self.shape

ValueError: shape too large to be a matrix.

## £ NumpPy H , BIBE¥BB L AL

## BEME—A list, AFA np.array () AIEEERERLRK
alist=[1,2,3]

arr=np.array(alist)

arr

6.1.1.1 DIEIBINE N HIELEY

array([1, 2, 31])

## BIE— 5 NITERRNEFTHA
arr=np.zeros (5)

arr

array ([ 0., 0., 0., 0., 0.1)
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## BIEE—AM 0 B 99 RO%A
arr=np.arange (100)

arr

array([ O, 1, 2, 3, 4, 5, o6,
17, 18, 19, 20, 21, 22, 23,
34, 35, 36, 37, 38, 39, 40,
51, 52, 53, 54, 55, 56, 57,
68, 69, 70, 71, 72, 73, 74,
85, 86, 87, 88, 89, 90, 91,

## 10 B 99 MI¥h4H 2
arr=np.arange (10,100)

arr

array([10, 11, 12, 13, 14, 15, 16,
27, 28, 29, 30, 31, 32, 33,
44, 45, 46, 47, 48, 49, 50,
61, 62, 63, 64, 65, 66, 67,
78, 79, 80, 81, 82, 83, 84,
95, 96, 97, 98, 99])

24, 25, 26,
41, 42, 43,
58, 59, 60,
75, 76, 717,
92, 93, 94,

17, 18, 19,
34, 35, 36,
51, 52, 53,
68, 69, 70,
85, 86, 87,

## 0 3 1,9[EF 100 &, linear space

arr=np.linspace(0,1,100)

arr
array ([ O. , 0.01010101,
0.05050505, 0.06060606,
0.1010101 , O0.11111111,
0.15151515, 0.161616106,
0.2020202 , 0.21212121,
0.25252525, 0.26262626,
0.3030303 , 0.31313131,
0.35353535, 0.36363636,
0.4040404 , 0.41414141,
0.45454545, 0.46464640,
0.50505051, 0.51515152,
0.55555556, 0.56565657,
0.60606061, 0.61616162,
0.65656566, 0.66666667,
0.70707071, 0.71717172,
0.75757576, 0.76767677,
0.80808081, 0.81818182,

O O O O O O O O O O O O o o o o o

.02020202,
.07070707,
.12121212,
17171717,
.22222222,
.27272727,
.32323232,
.37373737,
.42424242,
.47474747,
.52525253,
.57575758,
.62626263,
.67676768,
.72727273,
LTTTTTT8,
. 82828283,

10, 11, 12,
27, 28, 29,
44, 45, 46,
61, 62, 63,
78, 79, 80,
95, 96, 97,

20, 21, 22,
37, 38, 39,
54, 55, 56,
71, 72, 73,
88, 89, 90,

O O O O O O O O O O O O oo o o o o

.03030303,
.08080808,
.13131313,
.18181818,
.23232323,
.28282828,
.33333333,
.38383838,
.43434343,
.48484848,
.53535354,
.58585859,
.63636364,
.68686869,
.73737374,
. 78787879,
.83838384,

13,
30,
47,
64,
81,
98,

23,
40,
57,
74,
91,

O O O O O O O O O O O O oo o o o o

14, 15,
31, 32,
48, 49,
65, 66,
82, 83,
991)

24, 25,
41, 42,
58, 59,
75, 176,
92, 93,

.04040404,
.09090909,
.14141414,
.19191919,
.24242424,
.29292929,
.34343434,
.39393939,
.44444444,
.49494949,
.54545455,
.5959596 ,
.64646465,
.6969697 ,
.74747475,
.7979798 ,
.84848485,

16,
33,
50,
67,
84,

26,
43,
60,
77,
94,
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0.85858586, 0.86868687, 0.87878788, 0.88888889, 0.8989899 ,
0.90909091, 0.91919192, 0.92929293, 0.93939394, 0.94949495,
0.95959596, 0.96969697, 0.97979798, 0.98989899, 1. 1)

## loglo TRIE 1 B 10 %A , FEF 100 &

## numpy.logspace (start, stop, num=50, endpoint=True, base=10.0, dtype=None)
## base**start BEURME—NITE , base**stop BE¥UHEMNRE—1TTH
arr=np.logspace(0,1,100,base=10.0)

arr
array ([ 1. , 1.02353102, 1.04761575, 1.07226722,
1.09749877, 1.12332403, 1.149757 , 1.17681195,
1.20450354, 1.23284674, 1.26185688, 1.29154967,
1.32194115, 1.35304777, 1.38488637, 1.41747416,
1.45082878, 1.48496826, 1.51991108, 1.55567614,
1.59228279, 1.62975083, 1.66810054, 1.70735265,
1.7475284 , 1.78864953, 1.83073828, 1.87381742,
1.91791026, 1.96304065, 2.009233 , 2.05651231,
2.10490414, 2.15443469, 2.20513074, 2.25701972,
2.3101297 , 2.36448941, 2.42012826, 2.47707636,
2.53536449, 2.59502421, 2.65608778, 2.71858824,
2.7825594 , 2.84803587, 2.91505306, 2.98364724,
3.05385551, 3.12571585, 3.19926714, 3.27454916,
3.35160265, 3.43046929, 3.51119173, 3.59381366,
3.67837977, 3.76493581, 3.85352859, 3.94420606,
4.03701726, 4.1320124 , 4.22924287, 4.32876128,
4.43062146, 4.53487851, 4.64158883, 4.75081016,
4.86260158, 4.97702356, 5.09413801, 5.21400829,
5.33669923, 5.46227722, 5.59081018, 5.72236766,
5.85702082, 5.9948425 , 6.13590727, 6.28029144,
6.42807312, 6.57933225, 6.73415066, 6.8926121 ,
7.05480231, 7.22080902, 7.39072203, 7.56463328,
7.74263683, 7.92482898, 8.11130831, 8.30217568,
8.49753436, 8.69749003, 8.90215085, 9.11162756,
9.32603347, 9.54548457, 9.77009957, 10. 1)
## BIE— 545 ML2TEA
image=np.zeros ((5,5))
image
array ([[ O., 0., 0., 0., 0.1,
( 0., 0., 0., 0., 0.1,
( 0., 0., 0., 0., 0.1,
( 0., 0., 0., 0., 0.1,
[ O 0 0. 0 0.11)
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.astype (int)+1

262

## BIE— 5+5+5 L 1 B cube
## astype () HIEEELARITTESTIR AR
cube=np.zeros ((5,5,5))

CONTENTS
cube

o
Hr
B
0z
iR
~
u_m
© ©
~
s
EE o
e — ~
IR %% -
- —
S
mm—n,_(
= ¢ >
S ON .
> —
~ P
0
JJJJJJJJJJJJJJJJJJJJ 4 <
m&) —
& b
4~ N
S~ N .
R - —
WS
H N
N S S N <~~~ s~ im0 o
- M — o o - M _.min
[[[[[[[[[[[[[[[[[[[[[[[[[ O S S N T I —" |
= E =
3 ® 0 z
[0} n_Wmee [}
o Q Q o
“ = 3 3 “
[} * U O (o]


http://www.ehbio.com

X\ 5N E

FRMABBSRRBRS R

Leading solutions for big data and health

CONTENTS
(f 1., 1., 1., 1.,
(1., 1., 1., 1.,
(1., 1., 1., 1.,
r1., 1., 1., 1.,
r1., 1., 1., 1.,
(r 1., 1., 1., 1.,
(1., 1., 1., 1.,
(1., 1., 1., 1.,
[1., 1., 1., 1.,
(1., 1., 1., 1.,
(f 1., 1., 1., 1.,
r1., 1., 1., 1.,
(1., 1., 1., 1.,
(1., 1., 1., 1.,
r1., 1., 1., 1.,
(f 1., 1., 1., 1.,
(1., 1., 1., 1.,
(1., 1., 1., 1.,
r1., 1., 1., 1.,
[ 1 1 1., 1

e e e R e

e e e

-1

-1
-1
211

-1

21
-1y
211

-1
-1
-1
-1
<11

-1
-1
-1
-1
111

dtype=floatlo6)

## NumPy TEAERENAARS , ARSI T KR AIEBA TR

## ¥ 64 uf) Python HFEF , WATTHEIIAA 64 WHBEERFRE

## XFEEIHRERKENTE , (REHRIFENE
## TEQVERBUAR , AR AECRETTERREE | BE dtype B¥U&A int, numpy.floatls,

## numpy.float32, numpy.floaté4

## THEXT — N EFTHEI%A
arrl=np.zeros (2,dtype=int)

## THEHENT —1M2TRF RIS

arr2=np.zeros (2,dtype=np.float32)

print (arrl)

print (arr2)

[0 0]
[ 0. 0.]

## BRI

## BIE—A 125 NTEREA
arrld=np.arange (125)

## EPEARTEA 5*5+5 W=4EA
arr3d=arrld.reshape((5,5,5))
# BIERMABNEE R IE
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arr3d=np.reshape (arrld, (5,5,5))

print (arr3d)

## IESEBEATE N — AR

arr4d=np.zeros((10,10,10,10))

arrld=arridd.ravel ()

print (arrld.shape)

## EFEENE  PEANTE R BB MSHANA K |

## FREMOEIA |, TR EEAFTIE s EE B2 ERIMNANETIE
## EHHEHP—MERTE | 5 ENTREDSRERE

## BUEANGFPTEAENEE , FTEFEM numpy. copy BRI

[ 0 1 2 3 4]
[ 5 6 7 8 9]
[ 10 11 12 13 14]
[ 15 16 17 18 19]
[ 20 21 22 23 24]]

[ 25 26 27 28 29]
[ 30 31 32 33 34]
[ 35 36 37 38 39]
[ 40 41 42 43 44)]
[ 45 46 47 48 49]]

[ 50 51 52 53 54]
[ 55 56 57 58 59]
[ 60 61 62 63 64]
[ 65 66 67 68 ©69]
[ 70 71 72 73 74]]

[ 75 76 77 78 79]
[ 80 81 82 83 84]
[ 85 86 87 88 89]
[ 90 91 92 93 94]
[ 95 96 97 98 99711

[[100 101 102 103 104]
[105 106 107 108 109]
[110 111 112 113 114]
[115 116 117 118 119]
[120 121 122 123 124]11]1]

(10000,)

## BWA—BIRERBE—FHIERE | R HLEHEIA AT UR R KR BIRLSA |
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## SIEARAEIEIIVAER , ISR EA

## BIE—ANETUA , EXIINERL (i4: 32 {uX¥, r4: 32 fOFR, a10: KEAR 10 MFRFSH)
recarr=np.zeros ((2,),dtype=('14,£f4,al10"))

## BIBIRAVEMS recarr ¥ZAMSY

coll=np.arange(2)+1 # array([1,2])

col2=np.arange (2,dtype=np.float32) # array([0.,1.], dtype=float32)
col3=["Hello", "World"]

## QE—IIR , BE L@ 3 3

toadd=list (zip(coll,col2,col3))

## 5 recarr W{E

recarr|[:]=toadd

recarr

## ERPFIEERIN "L python3.x BEIAM str B (py2.x BY)unicode,
## bytes & (py2.x) W] str, D "HISAKRKIE bytes

6.1.1.2 igR¥H (Record Arrays)

array([(1, 0., b'Hello'), (2, 1., b'"World'")],
dtype=[('f0', '<i4'"), ('f1', '<f4'), ('f2', 'S10')1])

t BEIIW—1EF , WAKEFE ro, f1, £2
recarr.dtype.names=("Integers","Floats","Strings")
## FFINAFIE—3

recarr["Integers"]

array([1l, 2], dtype=int32)

## BIREMEESY , £ Python HIIIRBAKRAS , B Numpy BEABRAE
## EN—DFIR
alist=[[1,2]1,1[3,4]]

## FEIRFGIRA— NumPy A
arr=np.array(alist)

## FTED (0,1) JoZ

print (arr[0,1])

## FTENSE 3
print(arr[:,1])

## FTENSE AT

print (arr[1l,:1])

6.1.1.3 Z&3|FYE|
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2
[2 4]
[3 4]

%M#%35|l . BA numpy.where () , JAREIMAFTFENRS| ,
## BIE— A
arr=np.arange (5)
## BIEFRSI¥A
index=np.where (arr>2)
print (index)
## IRIEFRS| B FERNHA
new arrl=arr[index]
print (new_arr)
## {FA np.delete() MREFEMRZESI
## MWk index FEEMITE
new_arr2=np.delete (arr, index)
print (new_arr2)
## FRRIERMIIRIIZRIEAN THRR Bl FE %A
## FERMRASIRSGFEMITAL np.where () BERR , FETRIE
index=arr>2
print (index)
new arr=arr[index]

print (new_arr)

(array ([3, 41),)

[3 4]

[0 1 2]

[False False False True True]
[3 4]

6.1.2 7/RKiE/4A)F1 NumPy %20

## B ER
imgl=np.zeros ((20,20))+3
imgl[4:-4,4:-4]1=6
imgl[7:=7,7:-71=9

## W, Plot A

## compound index BXEFMHIABKRT 2 BINF 6 KTH
indexl=imgl>2
index2=imgl<6

compound index=indexl & index2

BT 504, NEBAER

~index RSWMIRHEAM/REA
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## EEFS| MVERM AT IS BUXHE

compound _index=(imgl>3)

img2=np.copy (imgl)

img2 [compound index]=0

## W, Plot B

## (EFER M /REA

index3=imgl==

index4=(indexl & index2)

img3=np.copy (imgl)

img3[index4]=

## W, Plot C

0

## ANE BB DA ERE
## KIBAELES S (BBEA 0, AZEA 1) BIE—A 100 MEHTERREA

a=rand.randn (100)

print (a)

# KEANTENTE

index=a>0.2

b=a[index]

&

## FEEL TR LY AL EE

b=b**2-2

(

imgl<7)

index3

## IEEBOS TR IARE FRAEEE | IR TEA T XA FLER TSR

alindex]=b

print (a)

.80712517
0.11878839
0.73563193
.50663906
0.32592465
.32413105
.06199759
.15879759
.20227104
0.75334062
.10372294
0.21865567
1.41936848
0.75245785
.08737849
.74821241
.05871362
.80712517
0.11878839
.45884566

0.13170284

1.88961184
0.71783485

0.36447979

0.725013
1.13627295

1.30422952

1.35984567

1.08216219

1.44683156
0.184639

0.42096267

0.05750032
0.07682322

.2083732
.69335543
.8178716
.13170284
.57063289
.48471313

.93343213
.75881407
.37645069
.8654699
.29738016
.13185364
.30685345
.2328225
.53158487
.9512399
.01761624
.73512854
.12937963
.96333808
.21328152
.60076278
.08160928
. 73815979
.75881407
.37645069

0.80721035 2
-1.22866865 -0
0.90120663 -0
0.92406343 O.
-2.21113871 -0
1.38536725 0.
0.08940313 -0
-1.7265208 0.
1.33859499 O.
0.42510796 O
-0.69082466 O
-0.05493638 -1
-0.02329108 -1
0.92090036 O
0.92891946 O
-0.11200103 -1
0.77033013]
-1.34841145 4
-1.22866865\+0
101878266 -0

.52144275 0.
.73857745 0.
.59161068 -1.
8004173 -1
.68122701 0.
19462378 -1.
.67023186 -0.
67232358 -0.
66763318 -0.
.34020597 0.
.36432908 -0.
.94869892 0.
.47156894 -0.
.76489123 0.
.26792553 0.
.4392716 -0.
.35767354 0.
.73857745 -1.
.59161068 -1.

16195953
64046896
16366655

.41016169

66455187
80775106
15051653
59098342
56431746
72372802
56651026
76399321
84254776
63520238
0672728

35400569

16195953
58979952
16366655
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-0.50663906 -0.36447979 -1.8654699 -1.14610677 -1.35933214 -1.41016169
-1.89377312 -1.47435616 -1.91156504 -2.21113871 -0.68122701 -1.55837081
-0.32413105 -0.70888379 0.13185364 -0.08075759 0.19462378 -1.80775106
-0.06199759 -1.30422952 -0.30685345 0.08940313 -0.67023186 -0.15051653
-0.15879759 -0.15081976 -0.2328225 -1.7265208 -1.547981 -0.59098342
-1.20227104 -1.08216219 -0.53158487 -0.20816344 -1.55426593 -0.56431746
-1.43247792 0.09332155 1.80733714 -1.81928322 -1.8842599 -1.47621775
-0.10372294 0.184639 0.01761624 -0.69082466 -1.86726432 -0.56651026
-1.9521897 -0.42096267 -0.73512854 -0.05493638 -1.94869892 -1.41631438
0.01460689 0.05750032 -0.12937963 -0.02329108 -1.47156894 -0.84254776
-1.43380718 0.07682322 -1.07197974 -1.15194253 -1.4149414 -1.59651793
-0.08737849 -1.2083732 -1.95451099 -1.13710863 -1.92821591 0.0672728
-1.74821241 -1.51925824 -0.60076278 -0.11200103 -1.4392716 -0.35400569
-0.05871362 -1.33108605 -0.83012136 -1.40659148]

6.1.3 NumPy 54

## NumPy VEIAI %R

arr=np.loadtxt ("data5/somefile.txt")

arr

array ([[ 2., 3., 5.1,

([ 7., 11., 13.1,
[ 17., 19., 23.11)

## NumPy BHERER|SCA 4+

## numpy.savetxt (fname, X, fmt='%.18e', delimiter=' ', newline='\n',

## header='', footer='', comments='# ', encoding=None) [source]

np.savetxt ("data5/somenewfile.txt",arr, "sd","\t")

## loadtxt () EER A RICHBHRLEM

recarr=np.loadtxt ("data5/example.txt", dtype={
"names": ("Gene_ ID","Samplel","Sample2","Sample3"),
"formats'": ("Se","£4","£4","£4") })

recarr

array ([ (b'Genel', 2.29999995, 5.69999981, 11.13000011),
(b'Gene2', 17.19000053, 23.29000092, 31.37000084)1,
dtype=[('Gene ID', 'S6'), ('Samplel', '<f4'"),
('Sample2', '<f4'), ('Sample3', '<f4')])
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6.1.4 NumPy [ Math f&3k

## FRSEPEATE AX=B

## EX5EFE A, B
A=np.matrix([[3,6,-5],11,-3,21,[5,-1,411)
B=np.matrix ([[12],[-2],[1011)

## FRSEPEATE , ESMMRINASF A~ (-1)
X=A**-1%*B

print (X)

6.1.4.1 ZMARHK

[[ 1.75]
[ 1.75]
[ 0.75]]

## {¥H np.array, Bk
a=np.array([[3,6,-5],[1,-3,21,[5,-1,411)
b=np.array([[12], [-2],[10]])
x=np.linalg.inv (a) .dot (b)

print (x)

([ 1.75]
[ 1.75]
[ 0.7511

6.2 SciPy

6.2.1 EMUAMER/ME

from scipy.optimize import curve fit

## UEEMESH
## BIE—eRER , FSKEMEFCIESIE
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def func(x,a,b):
return a*x+b

## ERTEROEEE
x=np.linspace (0,10,100)
y=func (x,1,2)

## MAMERS

yn=y+0.9%*np.random.normal (size=len (x))

## ERRFRBIE LNV curve fit
## popt REIZERE (func) THSBHNREUSE
## pcov BREI—MEERTUSHRE , EENAHE LNERESHNAE

popt,pcov=curve fit (func,x,yn)

print (popt)

6.2.1.1 FUERIBFIIE

[ 1.06107439 1.7517619 ]

fig=plt.figure ()
axl=fig.add subplot

(2,2,1)
ax2=fig.add subplot(2,2,2)
ax3=fig.add subplot (2,2, 3)

(2,2,4)

ax4=fig.add subplot
axl.scatter(x,vy,1)
ax2.scatter (x,yn,1)

ax3.scatter(x,yn,1l,"red")
ax3.plot (x,popt[0] *x+popt[l], "blue")

ax4.scatter(x,yn,1,"red")
ax4.plot (x,y,"green")

axd.plot (x,popt[0] *x+popt[l], "blue™)

plt.show ()
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0o 25 50 75

## WMESHNH
## BIE—NeRER , FASREMEFAIESIE

def func(x,a,b,c):

return a*np.exp (- (x-b)**2/ (2*c**2))

## T IEREEE
x=np.linspace (0,10,100)
y=func(x,1,5,2)

## NOAMRES

yn=y+0.2*np.random.normal (size=len (x))

## HEBRBFRBIELNA curve fit

## popt REETERE (func) THRSHHNHEMUEGE
## pcov REI—MEEFRIMUGHRE , FBENAZ ENERESHHNAE

popt, pcov = curve fit(func, x, yn)

print (popt)

[ 1.03822218 5.01637962 -1.88413558]

25 50

15 100
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X\ 5N E

CONTENTS

fig=plt.figure ()

axl=fig.
ax2=fig.
ax3=fig.
ax4=fig.

add_subplot(2,2,1)
add_subplot (2,2, 2)
add _subplot (2,2, 3)
add_subplot (2,2, 4)

axl.scatter(x,y,1)

ax2.scatter(x,yn,1)

ax3.scatter(x,yn,1,"red")
ax3.plot (x,popt[0]*np.exp (- (x-popt[1l])**2/ (2*popt [2]**2)), "blue")

ax4.scatter (x,yn,1,"red")
ax4.plot (x,y,"green")
ax4.plot (x,popt[0]*np.exp (- (x-popt[1l])**2/ (2*popt [2]**2)), "blue")

plt.show ()
10 o
.. .- 1 } ' - - .'-. ’- ’
0.5 - | L T
i~ iy D 7 i - .. .
> M, -
I}D I I I I I I I I I I

10.0 0.0 25 50 75 100

10.0 0.0 25 50 75 100
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## MERPT SN AREMAS
## BUE—EREL , ASREIEAM AR EIE
def func(x,a0,b0,c0,al,bl,cl):
return alO*np.exp (- (x-b0) **2/ (2*c0**2))+al*np.exp (- (x-bl)**2/ (2*cl**2))

## ERTHROEEE
x=np.linspace (0,20,200)

y=func(x,1,3,1,-2,15,0.5)

## MRS
yn=y+0.2*np.random.normal (size=len (x))

## HERRERBIELNA curve fit
## popt BREHRERE (func) THRSEMREUSE
## pcov BREI—MEMERTUEHRE , EENHE LNERESHNAE

popt, pcov = curve fit(func, x, yn)

print (popt)

[ -2.04644312 14.99180963 0.50668406 1.05196114 2.97782597
0.99894884]

fig=plt.figure ()
axl=fig.add subplot

ax2=fig.add subplot
ax3=fig.add subplot

NN NN

(
(
(
ax4=fig.add subplot (
axl.scatter(x,vy,1)

ax2.scatter (x,yn,1)

ax3.scatter(x,yn,1l,"red")
ax3.plot (x,popt[0]*np.exp (- (x-popt[1])**2/ (2*popt[2]**2))+
popt [3]*np.exp (- (x-popt [4]) **2/ (2*popt [5]**2) ), "blue")

ax4.scatter(x,yn,1l,"red")

axd.plot(x,y,"green™)

ax4.plot (x,popt[0] *np.exp (- (x-popt[1])**2/ (2*popt [2]**2) )+
popt [3]1*np.exp (- (x-popt [4]) **2/ (2*popt [5]**2)), "blue")

ax4.legend(loc=0, bbox to anchor=(1,1))

plt.show ()
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11 =~

from scipy.optimize import fsolve

line=lambda x:x+3
solution=fsolve (line, -2)

print (solution)

6.2.1.2 XKk

[-3.]

fig = plt.figure()
ax=fig.add subplot(1l,1,1)
x=np.linspace (-10,10,100)

zeros=np.zeros (100)

ax.plot(x,line (x),"blue",label="Function")
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ax.plot (x, zeros, "g--", label="y=0")

ax.scatter (solution, line (solution), 25, "red", label="Root")
ax.legend (loc="best", bbox to anchor=(1,1))

plt.show ()

— Function

[E—_—— }r\:D
s Root

12.5 A
1000 1

15

5.0

100 -75 -50 -25 00 25 50 75 100

## TREIBAEREIAE =
## EX—ERBCREHKR Rp0iE 72
def findIntersection (funcl, func2,x0) :

return fsolve (lambda x:funcl (x)-func2(x),x0)

## EXFNERE , HEESKENNEZ R
funky=lambda x:np.cos (x/5)*np.sin(x/2)
line=lambda x:0.01*x-0.5

## WERERIE SUH, , SKIAREKIAE =
x=np.linspace (0,45,10000)
result=findIntersection (funky,line, [15,20,30,35,40,45])

## FTENAT RBARHR

print (result, line (result))

[ 13.40773078 18.11366128 31.78330863 37.0799992 39,84837786
43.8258775 1 [-0.36592269 -0.31886339 -0.1821669%1"7-0.12920001 -0.10151622 -0.06174122]
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fig = plt.figure()

ax=fig.add subplot(1l,1,1)

x=np.linspace (0,45,10000)

ax.plot (x, funky(x), "blue",label="Funky")
ax.plot (x,line(x),"green", label="Line")
ax.scatter (result, line (result), 25, "red")
ax.legend (loc="best", bbox to anchor=(1,1))
plt.show ()

075 | — F.unl-::n.r
— Linge

0.50 -
0.25
0.00 -

—0.25 1

—0.50 A
—0.75 A

—1.00 A

6.2.2 H{E

* EAFEEBEROEM EAMBESRE | RFXFESHAET £RMA ENEBEIER.
- AEEEBERELINERTE , MREBERBRERRD RAREBERSR | 8 RBAEHAM R RITE.
© FRARATEGE R G R Z BT,
 WWHIREARFELRT X
- A= R BN EIRE TG
- MEIREA RN BN AREREINE |, B RBANER RER TN

© BITMTERORRIAE , YERRRBIEAE MR | BAmEERIFR BANLIA
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from scipy.interpolate import interpld

## B EHEIEE
x=np.linspace (0,10*np.pi, 20)

y=np.cos (x)

## DRIFALMEREA Z R eR% , XS¥RHITIRE
fl=interpld(x,y,kind="1linear")
fg=interpld(x, y, kind="quadratic")

## 1SR MELS R R
xint=np.linspace (x.min(),x.max(),1000)
yintl=f1 (xint)

yintg=fqg(xint)

fig = plt.figure()
ax=fig.add subplot(1l,1,1)

ax.plot(x,y,"ro",xint,yintl, "g-",xint,yintqg, "b-")

plt.show ()

100 -

0.75

0.50

0.25 -

0.00 -

—0.25
—0.50

—0.75

—1.00
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from scipy.interpolate import UnivariateSpline

## STBERFERREH TiR(E

## BIEBHES , MAANTIRS

sample=30

x=np.linspace (l,10*np.pi, sample)

y=np.cos (x) +np.logl0 (x) +np.random. randn (sample) /10

## SIBURHATIRE , 2 s BNBRT , & s=0, ESELMBRAEZRES , & s=1, WEEES

f=UnivariateSpline (x,y,s=1)

## 1SEVRERI NS
xint=np.linspace(x.min(),x.max(),1000)

yint=f (xint)

fig = plt.figure()

ax=fig.add subplot(1l,1,1)
x1000=np.linspace(1l,10*np.pi, 1000)

y1000=np.cos (x1000)+np.logl0 (x1000)
ax.plot(x,y,"ro",x1000,y1000, "b-",xint, yint, "g-")
plt.show ()

25 1

L)

20 -
15 - |

10 | '.

05 - l;" | ' v \/
0.0 -

—0.5 -
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from scipy.interpolate import griddata

# BIE—A 1000%1000 GEMES , EEH EFEHE 1000 MR, BRERBIMTEERIEX 1000 NEREMER
## BIE—EREL

ripple=lambda x,y:np.sqrt (x**2+y**2)+np.sin (x**2+y**2)

## ISR , E¥ 10005 FORFE 0 B 5 ZIEAR 1000 MR, BE 0 M 5
grid x, grid y = np.mgrid[0:5:1000j, 0:5:10003]

## BENAE RARERERT WA 1000 4> mAGhEE

Xy = np.random.rand (1000, 2)

sample = ripple(xy[:,0] * 5 , xy[:,1] * 5)

## P IRERET A AR R IR E

grid z0 = griddata(xy * 5, sample, (grid x, grid y), method='cubic')
## FREMETT IR AR SR A IR

grid zl = griddata(xy * 5, sample, (grid x, grid y), method='linear")
## F Nearest J7ikAHHEHRNIEE

grid z2 = griddata(xy * 5, sample, (grid x, grid y), method='nearest')

plt.subplot (221)

plt.title('Original')
plt.imshow(ripple(grid x, grid y).T,extent=(0,5,0,5))
plt.plot(xy[:,0]1*5, xy[:,1]*5, 'b.',ms=3)
plt.subplot (222)

plt.title('Cubic'")

plt.imshow(grid z0.T,extent=(0,5,0,5))
plt.subplot (223)

plt.title('Linear")

plt.imshow(grid zl.T,extent=(0,5,0,5))
plt.subplot (224)

plt.title('Nearest')

plt.imshow(grid z2.T,extent=(0,5,0,5))
plt.show ()
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Criginal Cubic

IEV

a Liear 4 I:l Mearest 4

4 N

| | [
| -
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7 5445 Python 3FIIZRSI M EAZE B

MR BRA T ALSTRAR https://biocinfo.ke.qg.com,

1. 3=2xx2 i B Z 2 (14)

2.8 % 4HRIHESZD?(14))

3. 32 + '32" MiGHEMTA?(19)

4. 32 > '32' MBI EMTA?(15)

5. 'Sheng Xin Bao Dian'.find('x') #'Sheng Xin Bao Dian'.find ('X') HHEDFIE ? (2 #)
6. —ANEITE 'Sheng Xin Bao Dian' F&F&F n HKEE 2 (1 9)

7. S THE 10 BFEFRHE 2 (1 9/E)

alList = [1, 2, 3] bList = alList bList.append(4) alist

aList = [1, 2, 3] cList = aList[:] cList.append (4) alList

aList = [1,1,2,2,3,5,4,3] aSet = set(alList) aSet

(1, 2, 3] * 2

[i**2 for 1 in [1,2,31]1]

dict ([ (i, i**2) for i in range(5)])

import re re.findall ("[Ii]lmageGP", "www.ehbio.com/ImageGP")

' '".Join(["Sheng", "Xin", "Bao", "Dian"])

def sumNumber (a, b): return a + b sumNumber (2, 3)

def sumNumber (a, b): return a + b print (sumNumber (2, 3))

10. EREFUTEIIRFTENTEAN key , TERBIAXBCA value , ME—IFHR , FBHFIIRITEEN ASCII BT
Frigith 2 (5 %))

alist = ['a', 'b', 'c', 'a', 'd','e', 'A']

1. MEHEFWH TR AEEIITHRN; FEE : TA 100 Juhk , FEX 100 Mish , HPSLEE2%84 5 T6,
EBY 3 0, BEBYM 0.5 T, EAHEESTRAUE 100 JGH5E, B =FUEEMANERFNAN 100 , 5 BRIEMRIR,
(34)
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12. ERFRASEHAITEARITE 1+2+43+...+100 B0F1, (3 4))
13. ¥ TESNMEFETH I gES R ISR, (1 H/ER)

alList = [1,2,3]
aDict = {}
aDictlalList] =1

b = abDict['a']

if 1:
print ("Sheng xin bao dian great!")

32 + '32"

aList = [1, 2, 3]
alList.add (4)

alist = [1, 2, 3]

'.join(aList)
int('a")
3 /0

for i in range(10)

print (L)
'Sheng Xin * 3
type = 1

14. Python SIHZERE open ) mode B¥H r,w, a, t, b, x NHEMTAEER? (3 4)
15. Python F4NAARER U HTFTFEN TAEE R? AMTB R TIEER ? (3 47)

16. Python FIEHL M FRFBMFTIEBEML ? MERRET4? (3 4)

17. print ("%.2£%%" % (1/3)) NGHEMFA?212 %)

18. #X FEM] import pandas as pd T {TARIE? (2 4)

19. #EF IDmap F2FF M pandas 33 (GRCh38. idmap,ensm. id), (5 4})

20. Jupyter Fsswritefile, $%run RanSHAREMTA? (2 )

21. $k#ES TP53 mRNA F3F K ORF (human TP53 mRNA.fa), (5%})

22. FIHERFRPATHEERAT RPNV Secl KYIEIIE (Ecoli.fa), (54))

23. it data/testl.fa FELXFIIK GC HE. 54)

24. 7N{# A pandas , § Python B)Z< 4t I Pandas #(Z & i/ TPM '3k 1k 4B & 14 32 BX 1 4 3F 2 (ENCFFOB0LPA tsv,
ENCFF2620BL.tsv, ENCFF289HGQ.tsv, ENCEF678KYR.tsv) (8 4})
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25. #53F FASTA /&I (test1.fa F1 test2.fa) , E—MFEFF cat.py AN, FHEEIFE 2 9)

« AEMEAIRR
open(file)

for .. in loop
print()

strip() function

26. #55E FASTQ HAMIH (test1.fq), E—/FEFF cat.py A, FMHEIFE 2 5)
« ARIMEIRR
- AL
27. BFEFF splitName.py, ZA test2.fa, FEURIAFIIBFHE DTN EFALIEFRNFIIEF  BHEIEE (2
)
- BEIKAIAR
— split
- FHBMRS
o HdAgECh

>NM 001011874
gcggcggcgggcgagcgggcgctggagtaggagctg. ... ...

28. BfEF formatFasta.py, & test2.fa , IBE 5 FASTA FIhER—1TREHE 2 7)
« ARINERR
— join
— strip
o WA

>NM 001011874
gcggcggcgggcC. « . . . . TCCGCTG...... GCGTTCACC...... CGGGGTCCGGAG

29. BfEFF formatFasta-2.py, LN test2.fa , £ FASTA FFIIN B 80 NFER—ITHIFS (2 43)

- FRIREIRR

~ PIEEYE
— range
« Azl

>NM 001011874

gcggcggege. (600 F B ) . TCCGCTGACG # (1780 F &)
acgtgctacg. (60N F &) .GCGTTCACCC
ACGTACGATG (& fa — 1T o] N B 80N F &)

30. EfEfF sortFasta.py, EA test2fa, FMRGEFINEFE AN TREATNE T AL EBRRFIIET  HiFEHRS (2
57)
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31.

32.

33.

- REIKAIAR

— sort

— dict
aDict[key] =[]
aDict[key].append(value)

REUATE R THFS (2 5)

« 5F2/F grepFasta.py, B fasta.name FEZF XV test2.fa KFF1 , FiaHE FE.
« 5F2fF grepFastq.py, 2H) fastq.name P& FIFV test1.fq MIFFF1 , FHH IS4,

- RENARR
* print >>fh, or fth.write()

*BtRizH ,4%2==

EF2F screenResult.py, ik test.expr 1 foldChange XF 2 EREF+ A padj /NF 0.05 g3 , 7] A BTk
ARGt ERELF. (497)

- BEMAIRSR
- ZHESHREF and
- XHPIERHNEEANTHE , T2 int HEiR % | float Hik kiF Rk

BEFEFF transferMultipleColumToMatrix.py X (multipleColExpr.txt) K 7E L MALRF R X BEEE
FFEFEER | FHLHIRE. (6 9)

« AEIKANRR

aDict['key’] = {}

aDict['key’][‘'key2’] = value

if key not in aDict

aDict = {{ENSG00000000003’; {*A-431": 21.3, “A-549”, 32.5,...},“ENSG00000000003":{},}

« WK (RAFERA 3 FURATIN)

Gene Sample Value Unit Abundance
ENSG00000000003 A-431 21.3 FPKM Medium
ENSG00000000003 A-549 32.5 FPKM Medium
ENSG00000000003 AN3-CA 38.2 FPKM Medium
ENSG00000000003 BEWO 31.4 FPKM Medium
ENSG00000000003 CACO-2 63.9 FPKM High
ENSG00000000005 A-431 0.0 FPKM Not detected
ENSG00000000005 A-549 0.0 FPKM Not detected
ENSG00000000005 AN3-CA 0.0 FPKM Not detected
ENSG00000000005 BEWO 0.0 FPKM Not detected
ENSG0O0000000005 CACO-2 0.0 FPKM Not detected
* AR
Name A-431 A-549 AN3-CA BEWO CACO-2
ENSG00000000460 25.2 14.2 10.6 24.4 14.2
ENSG00000000938 0.0 0.0 0.0 0.0 0.0
ENSG00000001084 19.1 155.1 24.4 1246 23.5

ENSG00000000457 2.8 3.4 3.8 5.8 259
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34. 52 reverseComplementary.py WTEF¥ ACGTACGTACGTCACGTCAGCTAGAC IR A EAMNFS., (2 47)

- REIKAIAR
— reverse
— list(seq)

35. 5F2fF collapsemiRNAreads.py ¥# smRNA-Seq M FEEE. (5 9)

« BIASLAHER (mircollapse, tab-BIKBIFISCHE | SB—FIAFFS) , SEFAFFHIMEIRKE)

ID REF VALUE
ACTGCCCTAAGTGCTCCTTCTGGC 2
ATAAGGTGCATCTAGTGCAGATA 25
TGAGGTAGTAGTTTGTGCTGTTT 100
TCCTACGAGTTGCATGGATTC 4

* BithSCAFES (mircollapse.fa, & F AT 3 N FREARRKEFRARR , FRIKNKTRREILEFS , BFIIEFTH
HE—FR7R , SB=EDNE x MEA reads WINEIRXEL. =HBD F FRIZGEL KA fasta FFIINET. )

>ESB 1 x2
ACTGCCCTAAGTGCTCCTTCTGGC
>ESB 2 x25
ATAAGGTGCATCTAGTGCAGATA
>ESB 3 x100
TGAGGTAGTAGTTTGTGCTGTTT
>ESB 4 x4
TCCTACGAGTTGCATGGATTC

36. ELAIAEFFIILACFER (map.py) B short.fa R FFIELXSE ref.fa, #4855 ILACE! ref.fa STEF-RIRLE 31 RITRLEAL
H. (104))
- AEMEIAR
— find
A& (I AEICA bed R, F—FALEEIMREAMK , EINFE=3ALARRILEEKFIIKEBA L VE

(REPRCRA 0 iedd , REERSE—MUE ; KUNERBEERN , B—MBIFHIRFIIRAER (199,208)(HTHF &
FF . SKRERZ chr1 2E{KEE 199-206 (IFF31 , 0 f244). 5 4 3AKFIIB HKFS.).

« PSR : ATRARDLACEIAA RE FOARARGE | AT LB [RILACE AR BER B AME. XS 5E 5 SIRTLUASEFFSIME T, 5
FNIARRMER , ILECEHEAREE R+, ILECEIE AMEA- . IR EILECE B AMER 1A B th2 WRARGEK) 5 InF i

.

chrl 199 208 TGGCGTTCA

chrl 207 216 ACCCCGCTG

chr?2 63 70 AAATTGC

chr3 0 7  AATAAAT
37. ®HE:

« FMRIRFH REIRENAR” AT AR B FENAIAR  BEEER. W, I TARRNERFRRA
BREMIMARBLAE , MENTRESARIRRIINIIRR. EEHE AR HBAENE,

« BMEFNTHREDSEHARABRASR , AAE—ERTHHE , ML KIEERME , ZBERUR , SR
P S5 R MTULE RN E S .

285


http://www.ehbio.com

CONTENTS

% QX-I- MENABESRRBRS R
/. Leading solutions for big data and health

o SFPSVBR ERRFF , BISPESCAHEIREA GRS R SRR AT REAZ HE IR L.
- BFBITIRARRAARGERNEF TR T FHIFR , FERERHHEREFZIFEEN.

38. XTREFER

- EYIERFN , TR IS MEHRER , B ANEEHALN—B , TEXFHEME , ZXKES , &K MS
5%, INEREERRTIERHREEE M4 , HENEW—ITREMMR. Y2 , BARHRIRENRTES A —

EHH , TRERHAESUREMITHILT #i.

- ANSE TR - ARFEHETRR  BoERAEREH  —

BTHIE—3, BIRBUR.

ITHRPITRERF | RBERFETRERSAC

« UERAFATIN , BALER print REFSLHIREETIER , LB T FH , BMITENTFHR , BF
ZARETNZEERN , EESHEFIAGFAENTR ; HEESN A, RERAARIER TITENN TR | KIRERRE

FrEEfTHE

39. MRIAB X AF IR BB RHNTEFT RN |, FIRTAB A HNEERE hitp://www.ehbio.com/Esx $&[A]FKARZ .

import re

re.findall (" [Ii]mageGP", "www.ehbio.com/ImageGP")
['ImageGP']
" '.join(["Sheng", "Xin", "Bao", "Dian"])

'Sheng Xin Bao Dian'

#+ BRFUTEIIRTENTEA key , TERBIMANXEA value,
# ME—AFH, IEBAFRIRTRN Ascrr MRFHS 2

alist ['a', 'b', 'c', 'a', 'd','e', 'A']

aDict = {}

unigList = list(set(alList))

aDict = dict([(i,alist.count(i)) for i in unigList])

unigList.sort ()

for key in uniqgList:

print (key, aDict[key], sep="-->")

#for item in uniqgList:

# aDict[item] = aDict.get (item,0) + 1
A-->1

a-->2

b-->1

c-—>1

d-->1

e-->1
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# BRFUTEIIRFENTEAN key, TRHIMKXAEH value,
# ME—ANTH , FBHFTHRIRTEN Ascrr BIRFHE ?

alist = ['a', 'b', 'c¢', 'a', 'd','e', 'A']
aDict = {}
for item in alist:

aDict[item] = aDict.get(item,0) + 1

keyL = list (aDict.keys())
keyL.sort ()

for key in keyL:
print (key, aDictl[key], sep="\t")

O Q Q o o
i e S

alist ['a', 'b', 'c', 'a', 'd', 'e', 'A']
aDict = {}
for i in alist:

aDict.setdefault (i, 0)

aDict[i] += 1

print (aDict)

{ya' 2’ 'b' 1, ICI l, ldl 1’ vev 1’ IAI 1}
aDict = {}
alist = ['a', 'b', lcl, vav, 'd','e', 'A‘]

#unil, = 1ist (set (aList))

for i in alist:
aDict[i] = aDict.get(i,0)+1
#aDict += 1
#break

print (aDict)

aLiSt= [lal, lbl, lcl, lal’ ldl,lel, lAl]
aSet = set (alist)
aSet
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for i in aSet:

print (i,alist.count(i))

Q 0 o ® o o
R PR RN

list = ['a', 'b', 'c¢', 'a', 'd','e', 'A']
dic = {}
for i in list:

dic[i] = list.count (i)

print (dic)
ERFASHITEARITE 1+2+3+...+100 A

#
n = 100
(14+n) * (n/2)

5050.0

—~ 3
Il
©
©

1+n) * (n/2)

4950.0

import pandas as pd
idmap = pd.read table("data/GRCh38.idmap",
header=0, index col=0)
ensmL = [line.strip() for line in open ("data/ensm.id")]
idmap = idmap[idmap.index.isin (ensmL) ]

idmap["Associated Gene Name"]

Gene ID

ENSG00000252303 RNU6-280P
ENSG00000281771 Y RNA
ENSG00000281256 RP11-222G7.2
ENSG00000283272 Clostridiales-1
ENSG00000280864 RP11-654C22.2
ENSG00000280792 RP11-315F22.1
ENSG00000282878 RP11-399E6.1
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ENSG00000283276 ABBA(01000934.1

ENSG00000281822 RNU1-62P

ENSG00000281384 AC093802.1

ENSG00000280505 RP11-654C22.1

ENSG00000281764 RP11-399E6.2

ENSG00000281316 DPPA2P2

ENSG00000280963 SERTAD4-AS1

ENSG00000280775 RNASSP136

ENSG00000281876 RP11-399E6.4

ENSG00000281766 RYBP

ENSG00000281518 FOX06

ENSG00000281614 INPP5D

ENSG00000280584 OBP2B

ENSG00000281230 SERTAD4

ENSG00000281917 SLC16Al

Name: Associated Gene Name, dtype:

mRNA = []

for line in open("data/human TP53 mRNA.fa"):

if line[0] == ">":

continue

else:

mRNA. append(line.strip())

# ________________________________
mRNA = '"'.join (mRNA)
orf = re.compile (" (A[TU]G(...){99,}?2([TU]AA| [TU]JAG]| [TUIGA))"™)

for i in orf.findall (mRNA) :
print (i[0])

ATGGGATTGGGGTTTTCCCCTCCCATGTGCTCAAGACTGGCGCTAAAAGTTTTGAGCTTCTCAAAAGTCTAGAGCCACCGTCCAGGGAGCAGGTA
ATGGGGAGTAGGACATACCAGCTTAGATTTTAAGGTTTTTACTGTGAGGGATGTTTGGGAGATGTAAGAAATGTTCTTGCAGTTAAGGGTTAGTT
ATGATGATCTGGATCCACCAAGACTTGTTTTATGCTCAGGGTCAATTTCTTTTTTCTTTTTTTTTTTTTTTTTTCTTTTTCTTTGAGACTGGGTC

#SecI IRAI CCNNGG
ecoli = []
for line in open("data/Ecoli.fa"):
if line[0] = '>":
ecoli.append(line.strip())
#print (line.strip())

# _______________
ecoli = ''.join(ecoli)
secl = re.compile("CC..GG")

for i in secI.finditer (ecoli):

print(i.start())
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174
299
556

linel = []
for line in open("data/Ecoli.fa"):

line = line.strip()

if line[Q] == ">":
continue

else:

linel.append(line)

seci = re.compile ("CC[ATGC]GG")

print (seci)

re.compile ('CC[ATGC]GG")

help(re.finditer)

Help on function finditer in module re:

finditer (pattern, string, flags=0)
Return an iterator over all non-overlapping matches in the

string. For each match, the iterator returns a match object.
Empty matches are included in the result.

gc cnt =0
seqlen = 0
for line in open("data/testl.fa"):
if line[0] == '>"':
if seqglen:
gc_percent = gc_cnt / seqLen * 100
print (key, round(gc_percent,2),"s")
gc_cnt = seqglLen = 0
key = line.split () [0][1:]
else:
line = line.strip () .upper ()
gc_cnt += line.count('C') + line.count('G")

seqlen += len(line)

if seqglen:
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gc_percent = gc_cnt / seqgLen * 100

print (key, round(gc_percent,2),"s")

NM 001011874 81.43
NM 001195662 42.86
NM 0112835 37.14 %
NM 011283 37.14 %

S
°
%

for line in open("data/testl.fa"):

if line[0] == ">":
continue

else:
line = line.strip () .upper ()
gc_cnt = line.count("G") + line.count("C")
total len = len(line)
gc _per = gc_cnt / total len * 100
print (round(gc _per, 2))

81.43
42.86
37.14
37.14

count = 5
for line in open("data/ENCFFO60LPA.tsv") :
if count ==
break

print (line)
count -= 1

gene_id transcript id(s) length
ENSG00000000003.14
ENSG00000000005.5

ENSG0O0000000419.12

ENSG00000000457.13

effective length

ENST00000373020.8,ENST00000494424

ENST00000373031.4,ENST00000485971

ENST00000371582.8,ENST00000371584

ENST00000367770.5,ENST00000367771

expected count TPM FPKM
.1,ENST00000496771.5,ENST00000612152.4,ENS
.1 940.50 720.47 0.00 0.00 0.00
.8,ENST00000371588.9,ENST00000413082.1,ENS

.10,ENST00000367772.8,ENST00000423670.1,EN

filel. = ["data/ENCFFO060LPA.tsv", "data/ENCFF2620BL.tsv",
"data/ENCFF289HGQ. tsv", "data/ENCFF673KYR.tsv"]
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aDict = {
'"ENCFFO60LPA': {'a': 5, 'b': 3},
'"ENCFF289HGQ': {'a': 3, 'c': 5},
}
aDict = {
'a': {'ENCFFO060LPA': 5, 'ENCFF289HGQ':3},
'b': {'ENCFFO60LPA': 3},
'c': {'ENCFF289HGQ': 5}
}
aDict = {}
labell = []

for file name in filelL:
label = file name.replace('data/',"'")
label = label.replace('.tsv','")
labell.append(label)
#print (label)
header =1
count = 3
#print (label)
for line in open(file name):
if header ==
header -=1

continue

linelL = line.strip().split('\t")
= 1lineL[O0]

lineL[-1]
aDict.setdefault (gene, {})
aDict[gene] [label] = FPKM

#1f count:

# print ("\t",aDict)

# count -= 1

moQ
lav AN ()]
L=
= 0
no

print ("GeneName", '\t'.Jjoin(labell), sep="\t")

count = 5
for gene,exprD in list (aDict.items()):
exprlL = [exprD.get(label, '0') for label in labell]
exprlL = [gene] + exprlL
#if count:
print ("\t'.join (exprL))

# count -= 1
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GeneName ENCFFO60LPA ENCFF2620BL ENCFF289HGQ ENCFF673KYR
ENSG00000000003.14 18.24 26.74 10.84 15.07
ENSG00000000005.5 0.00 0.00 0.00 0.00
ENSG00000000419.12 27.19 29.44 15.23 11.17
ENSG00000000457.13 2.37 3.87 2.53 2.37
ENSG0O0000000460.16 4.14 8.37 2.70 0.98

for line in open("data/test2.fa"):
if line[0] == '>":

>NM 001011874 gene=Xkr4 CDS=151-2091
gcggcggcgggcgagecgggcegetggagtaggagectggggageggegeggecggggaaggaagecagggcyg
aggcgaggaggtggcgggaggaggagacagcagggacaggTGTCAGATAAAGGAGTGCTCTCCTCCGCTG
CCGAGGCATCATGGCCGCTAAGTCAGACGGGAGGCTGAAGATGAAGAAGAGCAGCGACGTGGCGTTCACC
CCGCTGCAGAACTCGGACAATTCGGGCTCTGTGCAAGGACTGGCTCCAGGCTTGCCGTCGGGGTCCGGAG
>NM 001195662 gene=Rpl CDS=55-909
AAGCTCAGCCTTTGCTCAGATTCTCCTCTTGATGAAACAAAGGGATTTCTGCACATGCTTGAGAAATTGC
AGGTCTCACCCAAAATGAGTGACACACCTTCTACTAGTTTCTCCATGATTCATCTGACTTCTGAAGGTCA
AGTTCCTTCCCCTCGCCATTCAAATATCACTCATCCTGTAGTGGCTAAACGCATCAGTTTCTATAAGAGT
GGAGACCCACAGTTTGGCGGCGTTCGGGTGGTGGTCAACCCTCGTTCCTTTAAGACTTTTGACGCTCTGC
TGGACAGTTTATCCAGGAAGGTACCCCTGCCCTTTGGGGTAAGGAACATCAGCACGCCCCGTGGACGACA
CAGCATCACCAGGCTGGAGGAGCTAGAGGACGGCAAGTCTTATGTGTGCTCCCACAATAAGAAGGTGCTG
>NM 011283 gene=Rpl CDS=128-6412
AATAAATCCAAAGACATTTGTTTACGTGAAACAAGCAGGTTGCATATCCAGTGACGTTTATACAGACCAC
ACAAACTATTTACTCTTTTCTTCGTAAGGAAAGGTTCAACTTCTGGTCTCACCCAAAATGAGTGACACAC
CTTCTACTAGTTTCTCCATGATTCATCTGACTTCTGAAGGTCAAGTTCCTTCCCCTCGCCATTCAAATAT
CACTCATCCTGTAGTGGCTAAACGCATCAGTTTCTATAAGAGTGGAGACCCACAGTTTGGCGGCGTTCGG
GTGGTGGTCAACCCTCGTTCCTTTAAGACTTTTGACGCTCTGCTGGACAGTTTATCCAGGAAGGTACCCC
TGCCCTTTGGGGTAAGGAACATCAGCACGCCCCGTGGACGACACAGCATCACCAGGCTGGAGGAGCTAGA
GGACGGCAAGTCTTATGTGTGCTCCCACAATAAGAAGGTGCTGCCAGTTGACCTGGACAAGGCCCGCAGG
CGCCCTCGGCCCTGGCTGAGTAGTCGCTCCATAAGCACGCATGTGCAGCTCTGTCCTGCAACTGCCAATA
TGTCCACCATGGCACCTGGCATGCTCCGTGCCCCAAGGAGGCTCGTGGTCTTCCGGAATGGTGACCCGAA
>NM 0112835 gene=Rpl CDS=128-6412
AATAAATCCAAAGACATTTGTTTACGTGAAACAAGCAGGTTGCATATCCAGTGACGTTTATACAGACCAC
ACAAACTATTTACTCTTTTCTTCGTAAGGAAAGGTTCAACTTCTGGTCTCACCCAAAATGAGTGACACAC
CTTCTACTAGTTTCTCCATGATTCATCTGACTTCTGAAGGTCAAGTTCCTTCCCCTCGCCATTCAAATAT
CACTCATCCTGTAGTGGCTAAACGCATCAGTTTCTATAAGAGTGGAGACCCACAGTTTGGCGGCGTTCGG
GTGGTGGTCAACCCTCGTTCCTTTAAGACTTTTGACGCTCTGCTGGACAGTTTATCCAGGAAGGTACCCC
TGCCCTTTGGGGTAAGGAACATCAGCACGCCCCGTGGACGACACAGCATCACCAGGCTGGAGGAGCTAGA
GGACGGCAAGTCTTATGTGTGCTCCCACAATAAGAAGGTGCTGCCAGTTGACCTGGACAAGGCCCGCAGG
CGCCCTCGGCCCTGGCTGAGTAGTCGCTCCATAAGCACGCATGTGCAGCTCTGTCCTGCAACTGCCAATA
TGTCCACCATGGCACCTGGCATGCTCCGTGCCCCAAGGAGGCTCGTGGTCTTCCGGAATGGTGACCCGAA
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8 AEHAENELR

8.1 4{=FH

AERERBREX , BFMAMREZ  REENTURRR , ©BATHMARTHRM, BEEFIFRE——F
A UTRKENE , WIFRE RGN RIS — N ERXRGIRME | DRER TRFR AR ERERF. thiF
AT ARG —NNF A ITRAET ARG , EMESERNRE , TAEFASHRFERBEY , LRI, AHEHAE
XPIEEAE.

FIEEIEAARR—NMIRNE , FRMFFENDIEAER,

I, BONBBRHREINRNBEDSRN , THAEINRE , IRE AT ABKNERE—2AH , BABRARS. BLE
FERXROALETIHTENRENTAL , REE-RFRTON IR , SMESEHILEILE, BRI RE
EERD  MELET . ASEEBGE , FEZFRNMR , MERBXAERDSF , BRET KK, BEKIONE
LfRMIR S RRRDE.

MU EBRETEM T B Linux, B3 Python , B¥ R, B¥aBEINfF | XE¥FSEN , ZHHTEMICREBER
2. WAERKEFR/FTECICRNARA , JRFHE , MUNHTFTRANNK. FETEXNEFIC, SHERER
THCDA , MUAEHIABACEERRE  MEEREZHA.

RUEANRET EEFR , FENRRNA ZEE MR, IMREE=ZREX , —BERX LNARE , M oiEgm1%8
AEBAEEEHMER , MEFARFTNNRNERE  RE—RIINHERE , BANZHRS. —ERBTHARR , FEAM
EIMEHREMERBIRMST , MEEXFAEYEIE | JHANARRAEETEERMEIWE- , FRnELE S C R,
=RIMERAE. EEE , FENEZT 44 , ERIZFABEIMHERFIIEZHEILUNNBNNE , APLELTHRAR
FHAREMARNANDAZHIIATF , EdfER. MIRREBRKIEAZ R TEES , 25, MEETLE. 1R
DR BER  WRRE ; MRTLE , BER , WERRA.

BEREREESTF . RERERMRGERIEER TERN—RIIFEIHRE, S—RANBTHAZ , TALH/NREE , 1
ATRRERY , REJLE , &~ RELB AR L.

8.1.1 ARJIHFE

- EYEEZTERF

* TR HERIR ]

- A EFHIURHAE

s FERZIR-EBE=FE

« ERANHTRIERES

« HERRTIHFE

© HENARYIBEE

© XERERBHRFHR (1)
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© XERERBEHRFHHR (2)

. AR KINTELL

o AR RINTELLRE-FHRIR

© WXEIRESATE

© FARERMEAT AT X

- TWEEHE LR EEF IR

© FEEHHEL B 490 [ ‘EFRAEMIELTRTE

8.1.2 NGS /LA

« 39 MERANIT TR | 120 FAETHE FRAH T TAMRE-SLhR)
© 39 MERANITTH | 120 FEASWAL FERADIT TAKRILPE CCEIFR) )
« TBHRAS T TEIEMIRFERR

8.1.3 RERAHHFE

© WAEMEBNI IR + RERASIRRE
PG TRIERBEIERER

* PIETFAATRARCIE T

s PSR EIREE A E

© RERBANHTHFE

* 4500 JTHMBAEAIEYIBER

8.1.4 RIIEE

o BRI NI IERRES

. 120 HFERABED | 1RAEISZ D

- EYEEEERS R, Cytoscape & EIEHERRAN Python 4Rzl I EEFRR T
o EEEFIANTIE , KRB AR—IE, BRIFETE

- EYMEBERIRT - R, MEKE R ICERTEHAR

o SHEEEFA)|REMRESZ

o EWEE 9 KEAHE — R AT RASCA B BAAS eI SR A

+ Python i&B 112 , (BATAMNE , TR N KR AT AARFE
o /NFELEEERRE Python T, RN ENEEATFHA- & IR

« —/NA%4 Python ) Quora F5RaFN &R HI%E

o PIBT AT EARRFENLERABE

o AR —Y T TS BRUSERTTR M

o FA N ITJ4EAS Linux

« 390H 30 DX EEFEEME ?
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