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Python

=
o fEiE. MR, BREENTE
° BFELES AREmME
* FHERZEHE, AREMEIAEIXEHAITNEE
° mEMKRIZIT HTHEMESHA
* APRX#EFE
R
° 18
° &l



Python ®ZitHE

Numpy: numeric Python
Scipy: scientific Python
Matplotlib: graphics library
® F C. Fortran iEESLI, HEEHR
® JAME: blas, lapack, arpack, Intel MKL
* HTIHE (ZitE. £4IE), GPUIBH



TIEETE

Linux

* —REELRKIFEAHR) Python IREE
sudo apt-get install python-setuptools python-pip
° i pip 3EEIE Python IfiE
® sudo pip install <package-name>
pip search <name>
pip list
sudo pip remove <package-name>
Windows
© BRI (www.python.org) Tk
® Anaconda: http://anaconda.org

® conda install <package-name>
e.g. conda install numpy
conda install -c conda-forge qutip



hyx1n|dhyx1.n huang ~S% python hello

Hello

e Jupyter notebook: ZF E3X shell, 12{itipb&. 45iH

notebook

® Spyder:

REENX M

Z{LL Matlab | Python &ERINEE

SEIhRE: MTT
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HIREBMNEREH

2R (int)

® 1,0, 100, -234

° 64 fiiFgLE: 20 —1~2% -1
ZEE (float)

® 1.0, 1.345, 2.3eb, -5.4e-6

® 2.2250738585072014e-308 ~ 1.7976931348623157e+308
E# (complex)

® 23445
wmRE

® True, False
S (str)

e “3" “hello world”, 'xyz', 'I\'m Jim’
Operator

= x [/ (BRR), (), % (BUE)

e BIFIEHE : and, or, not

° FWHEE: >, <, >=, <=, ==, I=



HIRLEH

5l (list) sl (tuple)
e Fll%: [] [1,23], [ab, 'cd’, 1, 2.3, 1.2+3.4j]

o SR

(. (1.23), (‘ab, 'cd’, 1, 2.3, 1.243.4j), —BBR{ERHRAATEL

Out[3]:

In [2]:
Out([2]:

In [4]:

In [5]:

out[5]:

In [7]:
Out[7]:

In [9]:

In [18]:
out[1e]:

a=1[1, 2, 4,
a

[1, 2, 4, -4]
len(a)

4

a.append(5)

a
1, 2, 4,
a.pop()
5

a.remove(1)

-4,

-4]

5]

In [19]:

In [20]:
out[20]:

In [21]:
out[21]:

In [22]:
Out[22]:

In [23]:
out[23]:

In [24]:
Out[24]:

In [25]:

In [26]:
Out[26]:

In [27]:

In [28]:
Out[28]:

a=[ 2,4,5,-2,-5

a[e]
2

a[2]

a[-1]
-5

a[e:3]

[2, 4, 5]

a[-2:
[-2,

]
-5]

a.reverse()

a

[-5, -2, 5, 4, 2]
a.sort()

a

[-5, -2, 2, 4, 5]



HRE

In [29]: b=(1,4,5,7)
In [30]: b

out[3e]: (1, 4, 5, 7)

In [31]:  type(b)
out[31]: tuple

In [32]: b[2]=180

TypeErrorTraceback (most recent call last)
<ipython-input-32-438396049766> in <module>()
----> 1 b[2]=100

TypeError: ‘tuple’ object does not support item assignment

TaeLaTAME

name=-'Jim'
age=-18

print('%s-is-%d-years-old" -%- (name, -age))

Jim is 18 years old

x=-1234
y=-4563
X,¥=1Y,X

[4]: print(x,y)
4563 1234

TE—RAE



BAEEN
F# (dic) FIgES (set)
° FFM{}

© FHMELERR: {keyword”: value,..}, #l d= { ‘name’: "Jim', ‘age"
18 , 'weight’: 50 }

o EAEN s=set( [121])

d=-{'name’:-'Jim',-'age':-18, - 'weight':-50-}
type(d)

dict
d[ "name" ]
"Jim’

s=-set([1,2,3,1,2,4])
print(s)

{1, 2, 3, 4}
type(s)

set



58 fhll AR 1
* HEIEE (C/CH+, Fortran) MfEHE, ASHIER AR N T EWAA IR
* XiF Python, (THMBHTINFEMAREEN. EBEFTENTA (SHIHE
#) ARADERTORLRR, AT ARRTENSE
* A—RKiE AL REHERN S

# file: 1.py

a= 100
print ('hello world')

IndentationError: unex

# file: 2.py

a= 111
print ('hello world')
for i in range(0,10):
a= a+i
print i
print a



=R

if &4

if-3>4:
print('Hello")

if U5

N else:
IE‘/FTJ 1 o print(*111Y)
N
EA 2 "
.e if-True:
elif: <. print(*Tt-is-True')
s
-LE-/FTJ 3 It is True
ig"ﬁ.l 4 if 3¢
| print(*hello’)
else:
In[11], line 2
ig"ﬁ_l 5 print(*hello’)
"LE"FH 4 IndentationError: expected an indented block after 'if' statement on line 1

if iIBARE

TE: MBAEEEAEE—1ES—RITBEESEF Python TEHIRE—
MEAR, BETRMNFAERBHHIEIF, XLFARET f, EERHLER
(% for, while th—#f).



=R

for ig4)

for T®E in F3:
EAl
EA 2
EA 3

* for FAIE—FIIRIXIR L&A, BNZE—E A FH e T E
o FEHIRILLE list, tuple, dic, set &

1st=-[-1,-4,9,-16,-25-
for-i-in-1st:

-+ -print(i)

1

4

9

16

25

for-1,value-in-enumerate(1st):
print(i,value)

runeo -

1
a
9
1
2

o JE3IFI|F x= [ i**2 for i in range(0,5) ]



=R

while &%)
while H|EFiER]:
Eal
EA 2
EA 3
else:
ER 4
EAS
ER6

i=-1

while-i<10:

-+ eprint(i)
ceeedizeie2

else:
ceeeprint('i>=10")

1
3
5
7
9
i

>=10



def function-name(Z#F):
"' document of the function "’

i=1

;;eturn XXX

* SHFILZ Python AREMITER: EE, Ex, Ji%k, F#, x4l &
A%

® function-name.__doc__ BEFHERHAIXH, ZRET help(function-name)



RINSH

def powerl(x,n=2):
tmp= 1.0
for i in range(O,n):
tmp= tmp*x
return tmp

def power(x,n):
tmp= 1.0
for i in range(O,n):
tmp= tmp*x
return tmp

In [468]: | def power(x,n):
tmp= 1.0
for i in range(e,n):
tmp= tmp*x
return tmp

def powerl(x,n=2):
''' return x**n, n= 2 by default '''
tmp= 1.0
for i in range(0,n):
tmp= tmp*x
return tmp
In [469]: print power(4,3), powerl(s,3)

64.0 125.0

In [470]: powerl(5)
Out[470]: 25.8

In [473]: print powerl._doc__ # 5 help(powerl) (it

return x**n, n= 2 by default



AES

i m

* PN E
ot 3w, BRENK v MIA—H

def summ(lst): def summl (*1lst):

In [64]:

out[64]:

In [65]:

fﬁ

for i in 1lst:

return ss

ss= ss+ i

1st= [1,2,3,4]

summ(1st) In [66]:
10.8 Out[66]:
summ(1,2,3,4) In [67]:
TypeErrorTraceback (most recent call last) out[67]:
<ipython-input-65-3a8018c67e03> in <module>()
--> 1 summ(1,2,3,4)

In [68]:
TypeError: summ() takes exactly 1 argument (4 given)
w Y ¢ g out[68]:

ss= 0.0 ss= 0.0
for i in 1lst:

ss= ss+ i

return ss

summl(1,2,3,4)
10.0

1st= [1,2,3,4]
summl(*lst})

10.0

summl

0.0

D fE summl EmEF, SENHAE, EXLEEANNSHBHAEER —

258



XEFSH
XETSUANENEENSSHANSY, DULTRHEY REKM A%

def print_information( **kw ):
for i in kw:
print i, 'is' , kwl[i]

def-print_information( - **kw-):
ce--for-i-in-kw:
-------- print(i,-'is’, -kw[i])

print_information(name='Jim', -age=-18, -weight=-50)

name is Jim
age is 18
weight is 50

Jim=-{"'name':-'Jim',-'age':-18, - 'weight':-50}
print_information(**Jim)

name is Jim
age is 18
weight is 50

iE: # print_information EREH, AMNSHNYAE, TEZMLAE, HX
REANNSHBEHHERE—1FH (dic), B5Z8



Python PJHY AT &R E AR AT IA R R AN TR -
func(vars, *args, **kw)
SEE XK IRF TR -
° WiESH
* BHASH
. TESH
° XBFSH



SR AE
o EHI T
def func_func( f, *1lst ):
for i in 1st:
tmp= tmp+ £(i)
return tmp
® Python R map() EEL: map( func, list )
® Python KR reduce() E#]:reduce( func, list ): FE{LL-F Baker-Hausdorff
2RHRF
In [78]: func_func( np.sin, 1, 2, 3 )
OuUt[78]: 1.8918884196934453

In [79]: func_func( np.cos, 1, 2, 3 )
Out[79]: -0.865837827279448

In [88]: map( np.sin, [1,2,3] )
Out[80]: [0.8414709848078965, ©.90929742682568171, ©.14112000805986721]

In [86]: reduce( power, [ 2, 3, 4 1)
Out[86]: 4096.0

power( power(x1,x2),x3 )= (237 =8*

e filter(func, list), sorted(list, func), ..



=k R RE

* REHH

def func_sum(lst):
def tmp(x):
final= 0.0
for i in 1lst:
final= final+ i**x
return final
return tmp

In [99]: f= func_sum( 1,2,3,4)
In [103]:  type(f

Out[183]: function

In [101]:  f(2)

Out[101]: 30.0

o EZTE: MEN |= lambda x: x**2, EIE[{EH I(x) JmEL, EE =



EFIPGE]

Python TRIAMTRAAIMERZ— MR TE, R, HER

* H class iFRAIGYE—
o self: 5L EIZ, FKL C++ Y self, fortran FA java B this
e _ init__ A EERN—INREEILR, DS EHT

class-person:
«--def-__init__(self, -name, -age, -weight):
-self.name=-name
-self.age=-age
. .self.weight=-weight

-« -def-print_: 1m‘or‘mat10n(se1f)
-print(‘Name-is-%s'-%-self.name)
-print(‘age-is- -self.age)

- .print(‘weight-is-%d' -%-self.weight)

jim=-person(’Jim’, -18, - 50)

jim.age

18

jim.print_information()

Name is Jim
age is 18
weight is 50

EXT—W person §§3, person KHRFHEMITL (method), __init__

B EHIT, print_infor $TEMER. FIF person X —FFE jim

EEXIHR
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IR (module)

SINELR

® import module-name [ as xx |
e.g.: import sys, import numpy, ..
import numpy as np

® from module-name import *: XHF5INTRERSINIFESRIRL, AHE
SHEI® Python, LTI REIE R AN EIAELR 8] Y oR #5158

e.g.: from qutip import *

® from module-name import xxx: R G| NEEEREIEFE R EL
e.g.. from scipy.fftpack import fft, ifft

HE B CHIESR
* §4 Python I2F#E—MER
° {RTEA filename.py
° FRATIAZERIBIFZFFSIN: import filename



(ERES

import - sys
sys.platform

*linux'

import - numpy - as - np
np. linspace(®,10,21)

array([ @. , .5, 1., 1.5, 2., 2.5, 3., 3.5, 4., 4.5, 5.,
5.5, 6., 6.5, 7., 7.5, 8., 8.5, 9., 9.5, 10. ])

from- qutip- import-*
destroy(4)

Quantum object: dims=[[4], [4]], shape=(4, 4), type="oper’, dtype=Dia, isherm=False

1.414

o oo o
o oo~
=)

HBRAIE

0
1.732



Numpy
* Numpy 1Rt & . %M. SHEBIRSHNLE
* Python THIHEITE, KERM C #0 Fortran SLILHY

import-numpy - as -np

np.linspace(0,1,11)
array([@. , 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1. ])
a=-np.array([1,2,3,4])

b=-np.array([[1,2,3],[4,5,61,(7,8,9]])
type(a), -type(b)

(numpy.ndarray, numpy.ndarray)

print(-a.max(),-a.mean(),-b.size, -b.shape-)
42.59 (3, 3)
c=-np.array([[1+1j,2+23],[3+37,4+43]1])

print(-'Conjugate-of-c=',c.conjugate()-)
print(-"sum-of-c=",-c.sum()-)

Conjugate of c= [[1.-1.5 2.-2.3]
[3.-3. 4.-4.31]

sum of c= (10+103)
d=-b[0:2,0:2] - #- EEVIE[E0 FIHIHIE
c-*.d- - #- IFWHITFAET

array([[ 1. +1.3, 4. +4.3],
[12.+12.3, 26.+20.3]])

c@d- #- SEFEFEFE

array([[ 9. +9.3, 12.+12.3],
[19.+19.3, 26.+26.3]])



Numpy

import-numpy.linalg-as-1g
np.diag([1,2,3])
array([[1, o, @],

[e, 2, o],
[e, e, 311)

m=-np.matrix([[1,2+23,3],[2,3+33,4],[3,4,5]])

m.H-#-conjugate-transpose

matrix([[1.-0.], 2.-0.], 3.
[2.-2.3, 3.-3.3, 4.
[3.-0.3, 4.-0.3, 5.

m.I-#-inverse-of-m

matrix([[-1.87500000e+00-0.

-0.31,
-0.31,
-6.311)

125j, 1.25000000e+00+0.25] ,

1.25000000e-01-8.12531,

[-6.93889390e-18+0.25] , 1.38777878e-17-0.5j ,
-6.93889390e-18+0.255 ],

[ 1.1 00-0.1253, -7.5 -01+8.255 ,
1.25000000e-01-0.12551])

iden=-m@m.I
np.where(-np.abs(iden)<-1le-

array([[1.+1.38777878e-177,
[0.+0.00000000e+007 ,

10, -0, -iden-)

©0.+0.00000000e+007, 0.+0.00000000e+0031,
1.+4.16333634e-17j, 0.+0.00000000e+007],

[0.+0. 003,

0.40. 003, 1.+2.77555756e-17311)



Numpy

In [522]: | f= open('file.txt', 'w')

f.write('hello world"')

a= np.array( [1,2,3,4])
f.write(a) # file¥ FHRNEFHTSE
f.close()

In [521]: | f= open('file.txt', 'r')
b= f.read()
b

0ut[521]: 'hello world\x@1\x0@\x00%\x08\x00\x00\x00\x00\x02\ X004 x00\ X80\ X081\ x00\ X080\ x00 x83\x08\ X80\ x00"\ x0O\ X80
X008\ x00\x00\ x004x00"

In [516]: np.savetxt('array.txt',a,fmt="%.41")

In [517]: !cat array.txt

1.0000
2.0000
3.0000
4.0000

In [519]: b= np.genfromtxt('array.txt')
print b

[1. 2. 3. 4.]

HiRfrtE



Scipy

# Clustering package (scipy. cluster)

# Constants (scipy.constants)

# Discrete Fourier transforms (scipy. fftpack)

# Integration and ODEs (scipy.integrate)

# Interpolation (scipy.interpolate)

# Input and output (scipy.io)

# Linear algebra (scipy.linalg)

# Miscellaneous routines (scipy.misc)

# Multi-dimensional image processing (scipy.ndimage)

# Orthogonal distance regression (scipy.odr)

# Optimization and root finding (scipy.optimize)

# Signal processing (scipy.signal)

# Sparse matrices (scipy.sparse)

# Sparse linear algebra (scipy.sparse.linalg)

# Compressed Sparse Graph Routines (scipy.sparse.csgraph)
® Spatial algorithms and data structures (scipy.spatial)

® Special functions (scipy.special)

® Statistical functions (scipy.stats)

® Statistical functions for masked arrays (scipy.stats.mstats)
® C/C++integration (scipy.weave)



Scipy

In [196]: import scipy.integrate as inte

it

In [206]: def f(x):
return np.exp(-x)* np.sin(x)

result, error = inte.quad( f,0,np.Inf) # quad(&s, 7% /R, 9.LR)

print '&R=",result, 'ig%:

%= 0.5 12E= 1.48759119734e-08

In [213]: def f(x,y):
return np.exp(-x**2-y**2)
v colquad(BB, xTH, XER, VTR, y.L)
### y FRKLEMR: BBA— B
result, error= inte. dblquadl ff, 0, np.Inf, lambda x:0, lambda x:np.Inf )
print ‘&&=, result, 'ig£=', error

#R= 0.785398163397 1%%= 1.46476403803e-08

(et

In [252]: def dy(y,x):
L el
yo= 0.4
Xlist= np. linspace(0,3,100)
## MIMHSIE y' (x)= cos(x
re=inte.odeint( dy, yo, xlist )
pylab.plot( re )
0ut[252]: [<natplotlib.lines.Line2D at 0x7fase6f12350>]

14

08

0.6

04!




Scipy
In [253]: dimport scipy.fftpack as fftpack

In [323]: N=200

xlist= np.linspace(@,6.28,N)
dt= xlist[1]-xlist[6]

w= fftpack.fftfreq(N,dt)
ylist= np.sin(20*xlist) # #
F= fftpack.fft(ylist) #
pylab. subplots (figsize=(6,2))
pylab.plot( w,abs(F) )

0ut[323]: [<matplotlib.lines.Line2D at 0x7fa5857c1050>]

100 T T T T

T T T
80 [
60 [-
40

20

0
=20 -15 -10 =5 0 5 10 15

In [324]: F_inv= fftpack.ifft(F) # SR@irHZE
pylab.subplots(figsize=(6,2) )
pylab.plot(xlist,F_inv)

0ut[324]: [<matplotlib.lines.Line2D at ©x7Ta565725610>]




Scipy
SR

scipy.linalg 2ABLEIEREITE

Solve equation AX = b

In [336]: dmport scipy.linalg as lg
np. random. random([3,31)
np. random. random(3)
g.solve(A,b) # AEMsolve Kitx
print np.dot(A,x)-b # Ax-b BEZHO

[ 0.00000000e+00 0.00000000e+00  1.11622302e-16]

AEHERIES
eig(AyREISEFEAR AIHERATR S, eigh(H)REMRHREXENE

In [337]: eva,eve= lg.eig(A) # RARFIFEZ
print eva

[ 1.62646085+0. ] 0.17503666+0.19074463] 0.17503666-0.19074463]]

n [339]: prmt A.dot (eve[:,0])- eva[o]‘eve[ ,0]
Feva, eve & AR x1 -

vi¥ x1

[ 6.66133815e-16+0.j 6.66133815e-16+0.  4.44089210e-16+0.]]

SVD# R

svd(A) 3B w, x, v, FEA= w diag(x) v
In [346]: w,x,v=1g.svd(A)
print w.dot( np.diag(x) ).dot(v)-A
[[ 3.33066907e-16 2.63677968e-16  7.21644966e-16]

[ 5.55111512e-16 1.11022362e-16  3.88578059-16]
[ 2.22044605e-16 -1.66533454e-16  2.22044605e-16]]

SHRYEE



Scipy
FHEME A KSBTEAE, ATUSERBEREFHERALTENE
® adata: — IR, RIAFE A NFETE
® a.indptr: —/MFIFK, a.indptr|i]= B i-1 TAH 0 ITENE
® a.indices: —M 5k, FENTRAEMTI
® ashape: IR, 7F4 (m.n)

from-scipy.sparse-import-csr_matrix

a=-csr_matrix([[1,2,0],[0,0,3],[4,0,5]1])
print(-a.data-)

print(-a.indptr-)

print(-a.indices-)

[12345]
[0 23 5]
[0120 2]

row=-np.array([0,0,1,2,2])
col=-np.array([0,1,2,0,2])
data=-np.array([1,2,3,4,5])
mtx=-csr_matrix((data, (row,col)), -shape=(3,3))
print( -mtx.todense()-)

[[12e]

[0 0 3]
[4 0 5]]



Scipy

import-scipy.sparse-as-spa
import-scipy.sparse.linalg-as-splg
import-time

[ ]: a=-spa.random(1000,1000,0.1)-#- EX—7°1000*10009FF 5 6%, ZEH0.1
start=-time.time()
#- R/ \HIAAFIE, BTLUERIarpack B REFIEE
#-RZOHE, KRE/NFFHERS, BAFHEETE, FTEER
splg.eigs(a,2, -which="SM", -maxiter=2000,tol=1E-2)
end=-time.time()
print(f'The-program-use-{end-start}-seconds")

[90]: a=-spa.random(10000,10000,0.000001)
start=-time.time()
x1=splg.eigs(a, 10, -which="LM")
end=-time.time()
print(f'The-program-use-{end-start}-seconds"')

The program use 0.007411003112792969 seconds
[91]: start=-time.time()
x2=splg.eigs(a,10, -sigma=1, -which="LM")

end=-time.time()
print(f'The-program-use-{end-start}-seconds")

The program use 0.009476900100708008 seconds



Matplotlib

o AR E B & HUE

* BEXE R FETTRHITES
o Hik Latex N3

* AILSHAZHIER: jpg, png, pdf, eps, ..



Matplotlib

import-matplotlib.pyplot-as-plt

xlist=-np.linspace(@,4*np.pi,100)
ylist=-np.sin(xlist)

125 fig,axe=-plt.subplots(1,figsize=(8,2))
axe.plot(xlist,ylist,1s="--"',c="r',1w=3,label=r'sin(x)")
axe.set_xlabel(r'x',fontsize=22)
axe.set_ylabel(r'y',fontsize=22)
axe.set_xbound(0,4*np.pi)
axe.legend(loc=0, - fontsize=20, - frameon=False)

125 <matplotlib.legend.Legend at 0x7846f1la327e0>

1.0 ——~ -—
' N ” \\ .
0.5 /’ \\ « == sin(x)
> 0ot \ ’ \
. \ / p
\ / N /
-0.5 1 \ /7 \
’ AN 4
~1.0 1 \~’ S=”
0 2 4 6 8 10 12




Matplotlib

ax2=-fig.add_axes([0.3,0.2,0.4,0.3])
ax2.plot(ylist,xlist,'g")

axe.text(3.1,0.5, 'Plot-with-python’, - fontsize=15)
Fig.savefig('1.png’,dpi=200)

From-IPython. display - import - Image
Inage('1.png’)

1.01 -~
e

’
> oof A 4

S . pid
054 7 \\ Plot with python ,

104 =———

—
—051 _ \ 4
— /
[ ~_T 7 T T \\ P
-1.0 . -1.0 s Q.0 0.5 1.0 . - ;
0 2 4 6 8 10 12




Matplotlib

® pcolor(x,y,z), imshow, contour(x,y,z): 2D B, ZEHZ&E ..
® plot_surface(x,y,z), plot_wireframe(x,y,z): 3D




it

Sympy: fFSIEH
Qutip: Quantum toolbox in Python

Kwant: numerical calculations on tight-binding models with a strong focus
on quantum transport

re: IEMFRIA
scikit-learn: #1E8¢ 3
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from multiprocessing import Process
import os

# THEEZHATHRS

def run_proc(name):

print 'Run child process %s (%s)...' % (name, os.getpid())
if __name__=='__main__"':

print 'Parent process %s.' % os.getpid()
# JH Process B 3 — | # &

p = Process(target=run_proc, args=('test',))

print 'Process will start.'

p.start ()
#p.joinOXEEFHA#BER, BAEZTHEH 4L

p.join()

print 'Process end.'
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MRBBHARN TR, 7TH Pool X

from multiprocessing import Pool
import os, time, random

def long_time_task(name):

print 'Run task %s (%s)...' % (name, os.getpid())

start = time.time()

time.sleep(random.random() * 3)

end = time.time ()

print 'Task %s runs 7%0.2f seconds.' ) (name, (end - start)
if __name__=='__main__"':

print 'Parent process %s.' % os.getpid()

p = Pool()

# EE s HAE

for i in range(5):
p-apply_async(long_time_task, args=(i,))

print 'Waiting for all subprocesses done...'
p-close() # jion() Z ¥l &b /% il JHl close ()

# ERFTHEEK
p.join()
print 'All subprocesses done.'
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In [478]: from multiprocessing import Pool
import os, time, random

def long_time task(name):
print 'Run task %s (%s)...' % (name, os.getpid())
start = time.time()
time.sleep(random.random{) * 3)
end = time.time()
print 'Task %s runs %8.2f seconds.' % (name, (end - start))

if name ==' main ':
print 'Parent process %s.' % os.getpid()
p = Pool()

# BESTHE
for i in range(5):
p.apply_async(long_time task, args=(i,)
print 'Waiting for all subprocesses done...*
p-close() # jion()=Ei&@idHEclose()
# FRFFHIESR
p-join()
print 'All subprocesses done."

Parent process 6440.

Run task @ (12028)...

Run task 1 (12029)...

Run task 2 (12630)...

Run task 3 (12031)...
Waiting for all subprocesses done...
Task 2 runs ©.73 seconds.
Run task 4 (12030)...
Task @ runs ©.97 seconds.
Task 1 runs 2.31 seconds.
Task 3 runs 2.62 seconds.
Task 4 runs 2.49 seconds.
All subprocesses done.
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° ZEZAHEHIZTR, thATHBLIETH
e thread 0 threading #BATIA MBS ELFR1ESS
o (FABIEAE L —NELIE, MAELKE

import time, threading

# FEABRATH R :
def loop():
print 'thread %s is running...' % threading.current_thread
n=20
while n < b5:
n=mn+1
print 'thread %s >>> %s' % (threading.current_thread()
time.sleep (1)

print 'thread %s ended.' % threading.current_thread().name
print 'thread %s is running...' % threading.current_thread().n
t = threading.Thread(target=loop, name='LoopThread')
t.start ()
t.join ()

print 'thread Y%s ended.' % threading.current_thread().name
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o REA{EH from xxx import *, {FH import XXX as yyy ESERE
e for, while EIRAEETHE
* YEIHERER numpy, scipy EEHI R

In [490]: n= 300
A= np.random.random{[n,n])
B= np.random. random{[n,n])
start= time.clock(
C= np.dot(A,B)
end= time.clock()
print end - start

0.80934000000007

In [489]: start= time.clock()

C= np.zeros([n,n])

for i in range(®,n):

for j in range(@,n):
for k in range(@,n)
Cli,jl= C[i,j1+ ALi,K]* BIK,j]
end= time.clock()
print end - start

30.875038



doc.python.org
numpy.org
scipy.org
qutip.org
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