F15 FEZFIREA]

SRS T N AL N 2% (R TR R 2 ST HORBE R 7T T M8 2 ST B AR R s A g o IR
&5 2 J5E AT N K R I 25888 i B 324 5T SEBI RS AR, AEE S s BRIRA. A
SRAE B A SE AT B 7 TZ IR . PyTorch /& —MARAT IR B 2% S HESE .

1.1

SRR IR

RS2 SIAEAR 2 U T IZ IR, PR B2 — 8 2 B Ak o

X

RN, REE SRR K. B, AR B A B 77 1 3
J7¥Z, Wl Google [1] Inception M 4%, Facebook 1] ResNet % .

HAANE ST, RS I B MG T AU N A2, L3 ee. &
M AR IEHF R WERASE, BN HA Google ) BERT.
OpenAl 1] GPT 4.

EE A RS SRR PN N )2, B SR R A, W
H 1) DeepSpeech2 %%,

ARG IR IR RGO 2, B AR S,
n Netflix FIHEFE RSt Amazon IIHEFE R G5

BRIT R TR 22 SRR T AR R R 02, IR . R, 24
YRILEE, W Google [¥) DeepVariant. IBM [1] Watson Health %5,

Gl IREESIESRSUR Nz, W EE ., S REERNE,
TCFEARAT RS & B R GE AETEARAT I i S5 TION R 4255

HANER . WEE I H SV SRS R 2, wEERR . BAskil, 1758
FERRIEE, a0 Waymo I H BN Z 5 R4, Tesla () H 3 S5 R55%.

FUER L 2] B AT VK L —#1, BRI A ST BRI AT R e, RAKGEAHG T I

FiEAIEE
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1.2 HER IR IpBE

AT, RZEE RN Z/E Linux ##4E R4 T K K. Linux & F %8 Linux N1
B R IR A A RS RS Linux KJ§T UNIX, Linux /& UNIX #:4F &S HIF
JRCFACRS SEEL . 38, Linux DS ANAR 554585 FH B9FR 4 Linux RATRRIGTE ST . Linux
H LW B RAT I, 40 CentOS T Ubuntu 5. Ubuntu s& H§ Canonical 2 &) F & f) 3+
Debian f] FF- ¥4 Linux #:1E £ 4. CentOS s& Red Hat Enterprise Linux ) % 2% 7 [ it . A
T e/ 4H7E Ubuntu A1 CentOS T % 2% Python, #RJ5 /M 4A1E Linux & Python M. F %
#H3% Micro.

7E Windows I, 7] LA#i F§ Notepad++ IX £ ] U A G455 9% 5 Python AXHS, ] DAf#
F PyCharm 53 PyDev 4RI K 5540 5 A

1.2.1 Linux Efif

HULPR % 5] KRGS 4T1E Linux IR, N 725 5% Linux fR4#%, 7T LL%edE
KiTTY Chttps://www.fosshub.com/KiTTY.html) . 7£ KiTTY HIFC & S %N 1P Mk, A~
LR JG, %% Linux 4585, WHRZ root Ik & 3t, WKIMILRFFE #, B, £
Ui hE AT $e

7 Ubuntu #4E RGURA S ARG LT

Scat /etc/issue

Ubuntu 18.04 LTS \n \1
ey

$ lsb _release -r

Release: 18.04

FREX Ubuntu X5 FARHS W1

$ 1lsb_release -c

Codename: bionic

Is a5 T H 2400 B FRISCrE. A a2 e, T Pdifi N, 7T EAH Tab 4
A4 history Ay H TR R dr 4. H B 7 A B ] DLk B il is AT I 1 A A B
AT .

Al DS SCHRF SSH P 30 H 24 35 4/ 32 /7 SecureCRT % 4% F1)1 ## Linux ik 55 %%
T ARAE B AR, LA I B T SecureCRT, & ] LUE FH HF JE A+ PuTTY

(http://www.chiark.greenend.org.uk/~sgtatham/putty ) , LA & 7] DL AR A7 5 36 % 65 1) PuTTY

Connection Managero
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TE 200 J3 2 B IERE W P i 82 5 = 1147 . A T ikidEfEgk8eie 1T, v LA# A nohup
4.

WR T BB, LU N ET R RPM 2354, SRJ510H RPM iy & %45, (Hig
YEZR G XS NI RPM 2228 A0 # SRAT AT EUBRR 9T — AN 0 ] e AORS At K A 1B, A
T ZFEE—ANAE, FTE NI E IR A

N T T e A, T DA A B A (Yellowdog Updater Modified) , *ﬂﬁ
fEFR yume yum 2¥ H ) HE HER T Z AN AH BLOGIReE, I Bk B8 58 A 1 22 3 75
MRLEDRR . IXFE, TEZBERATIT, A2 FEARI L SR 1a) BT N4

yum PAFELE RS 3 3 P28 N EOF 222 B yum REBLT 360 A E R, HEAS
A AT I HERS R . B, 2 SCRE weet A rzsz iy A AR AL a0 R

#yum install wget

#yum install lrzsz

Windows 4% Z A HAT 58 \\n, T Linux SCHRIHAT RN \no

dos2unix &4 Windows #% X CHFE #5304 Linux #3052 4y 4. dos2unix Ay 2 FL sk
WG SO H T \r\n #2304 \n.

TERIRIE S 2] RG R, Al RE2 3R E EERE S . Wk 7 EEAE Linux #:4F &
G s Rl — S BRI RIAS, B T ORAF 2 0 A 3 SO R AR, T DR
TRAF— I P BRSO B A TN Z AN B AR AS (1) 53 o IX R R 10010 B A S o 4 . 2 B
iR WI#E%QEE’J AL Ao 7E Linux A RO [ 2R B 0 SO a2 77 5 k4
T 42

5 BRI — /N SESEAELE I S, B4R A E B2 40 H Si 4548 Hh AN b 1 5 — A
S IR TS B R SO, IR R IS AR [

WERIAZRIAEH, LG INAAE & 59 2. B 56 1sblk i & F WA 2 H 1
o fE— Linux K5 H B a0F:

[root@localhost ~]# lsblk

NAME MAJ:MIN RM SIZE RO TYPE MOUNTPOINT

sr0 11:0 1 1024M 0 rom

xvda  202:0 0 100G O disk

—xvdal 202:1 0 8G 0 part [SWAP]

L—xvda2 202:2 0 32G 0 part /mnt
xvde 202:64 0 1000G 0 disk

BN H 3%, AU
# mkdir /ext

MBS RGBT, AT

# mount /dev/xvde /ext
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AN, ARG -

[root@localhost ~]# df -m

Filesystem 1IM-blocks Used Available Use% Mounted on
/dev/xvda?2 32752 32496 256 100% /

devtmpfs 32108 0 32108 0% /dev

tmpfs 32020 1 32020 1% /dev/shm

tmpfs 32020 186 31835 1% /run

tmpfs 32020 0 32020 0% /sys/fs/cgroup
tmpfs 6374 1 6374 1% /run/user/0
/dev/xvde 1007801 77 956509 1% /ext

XFF RIS, AT MEEH weet i 1EfG & T &, AWM.

#wget -bc <path>

XIS b RRIEJG GIZ1T, 3 o RS migltt .
A ATE Windows #:1E R Gt g i SCAR S, SR 518 H perl fir 248 Windows #:4E 240
PP PR SCAS SO %, Linux 7T LR 5 94%

#perl -p -e ‘s/\r$//’ < winfile.txt > unixfile.txt

1t Ubuntu #1E &4t h % %% Python3, fRAL4NT:

#apt install python3

Ubuntu % 4 F 2R root % B /& B WL AR B, 1T root A PR 42 i it 'sudo' iy 2 4% T
. AT LLE 2 A\ fir % sudo passwd, ZRAJEHIAAHTH P %8S, 4% Enter 5, it
INEINET SRS IR, B B R R root BN Y. BEURINE, M2 su root,
GRPN R T

1.2.2 Micro 4=i828

N T J7 B AE IR 5% & i T K Python\Perl\Shel\C++ #H < B H],  A] A A Micro Chttps://
github.com/zyedidia/micro) X 2t SCAR YRR AN o
Al LAYE /home/soft/micro H 3% FigfT, AHSanT:

# curl https://getmic.ro | bash

WE AT B BRI T84T Micro, RASUITF:

#cd /usr/bin

#sudo 1n -s /home/soft/micro/micro micro

o # % 45 /etc/profile SC 4, 34 I micro B 7E H % 12 2 PATH 3£ 5% 4% & /home/soft/
micro, AT :
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# ./micro /etc/profile
Bt AT

export PATH=/home/soft/micro:$PATH
AT DM Y g e B S, ARSI
#./micro test.py

N -

print ("Hello World")

BRAFSCAE G, #% Cul+Q &R
1.2.3 7% Linux &Z&H%% Python

& Python 3 215 A IEMi A, JFINERA S, ST :

# python3 -V
Python 3.4.5

ki #E Python 3 FT7E ISR, AT

# which python3
/usr/bin/python3

WA CentOS, AT LMEH yum iy 4 %¢%¢ Python 3. B Zo &5 4R ] ik 2224 /) Python ik
A, ARRSHTR

# yum search python3

IRNJE LARAR B RRA, ACRS IR

# yum install python36

WRAEH Ubuntu #8215 R 48, B 5EIZ1T BUR an & R A AR IR s R G847
20 2R F R 58 FRUAS o

# sudo apt-get update && sudo apt-get -y upgrade
SRJG 3% Pip A PR RS, ARSI

#sudo apt-get install python3-pip

1.2.4 &§#F Python kA

Linux &4t H A 1] Ge [FI B 7745 2 >0 H 1 Python FRAS. %&EA> Python Kt A # X B —
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ANFPAT kS FTUAE A 1s i A B E RGP A WL Python [ i3k i SC A4 AT LA
., RIS

$ 1ls /usr/bin/python*

python @72 #4T Python 2. T] LA{# H python3 iy 2 AT Python 3. ifa[{# F python i
44T Python 3 ?

— B 2 AW TR A N A o KR i 2 TN ~/.bashre B ~/.bash_aliases
A

alias python=python3

i U 75 2 5t /5 B 'python3' 774, 1E Python 3.x 3C {4 # {i A shebang 47 '"#!/usr/bin/env
python3',

1.2.5 £ Windows &#HZ% Python

TEETEALH P A I 1T, AT i A7 R ERE T RN . Windows #2417 72
i Windows R4t H 5% N emd.exe HUAT . PUATIXANFE P fx EL#2 10 7 o 4R 31X A%
FF. SREMEE . BN emd.exe %A — N RIEREETT I, Frbh, R RRAL.

R TR — “iB1T” mA, BUEKE D4R QHA& §$$ “IBATT XPTEHE. HA
emd JEHS A 4, BIaAIRRE . KONEERE XA BT O B
a2 RAEHIEENL, PrPAEEONE R G .

TFAE B A A4 & C:\Users\Administrator. Windows iy & 17 146 4~ 24 87 H F K8 &,
C:\Users\Administrator #f /& 24 5 4%

ATLLH cod a4 028 AT Eg AR, filhn, o448 F| C:\Python\Python37 #§4%, (LS4 :

C:\Users\Administrator>cd C:\Python\Python37

RG24 TR B AR AT PAT SO . XA A IS PATH R R e . IR
Ha—N “BEA=TEH" INNKR, BNMEEHE A& 2 MEE XM, 1
REZAME, WX EAE 2 B H 5550 FF. B0, PATH PREEAR & 0] GEXT R 40 M E: “C:\
Windows\system32;C:\Windows”, 7~ Windows 2> )\ C:\Windows\system32 I C:\Windows
P BRARER AT AT SO

W E BB I AT B BRI

(1) #£ Windows Il _F4 7 “ Ui ” Elbs, 723 R bk 48 “ gk
e

(D £ “KRGudit” Fimbpds “mARRWE” %4

(3) & “mPakIn” b R “HIEAT R .

(4) SR “IEARE” MHENE, PTLAER] “H AR M “REAE” WAL
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RSO E RGO R R, AN O ek O AR S Bl “
B A BT

(5) FE “Fra” XiEHER NS B 4R LR R E . AR R AR 2 SR, BATE
AN E HIAE

A AN b0 PR v B A5 A& PATH (A1E .

EHA A AATA RSB RE AN ATRENRA R R G REIES, TLL
R AT B R E N R B, X 72 £ echo 4. echo it & IR B 7m— B
5, it

C:\Users\Administrator>echo Hello

PAT Lk dn 4, e 24T R Hello.

MR ESI SR RENE, TUHAMAE T SIEREACREER, W “% 28
%7, AT

C:\Users\Administrator>echo %PATH%

{153t Python % 3% #E D:\Python\Python37 H 3 &, WIF LAfETHENLEMEH F Tk &
PATH #5545, ARG &AL BINE, RS WT.

C:\Users\Administrator.PC-201909301458>echo %PATH%
C:\Windows\system32;C:\Windows;C:\Windows\System32\Wbem;C:\Windows\System32\
WindowsPowerShell\vl.0\;D:\apache-maven-3.5.2\bin;D:\Python\Python37

W iy 4A F TR A Python J& 75 IEf 2236,  LAR AT FH 1R A S
>python --version
80 # H where ir & ARG T 4 %% | Python.

C:\Users\Administrator>where python

C:\Python27\python.exe

D:\cygwin64\bin\python

D:\Programs\Python\Python37\python.exe

BB %2 %% Python, T AT PLA# F Chocolatey Chttps://chocolatey.org) % %% Python3
(NELURE

>choco install python3

B3 1j ] Python [JE J7 Mk Chttps://www.python.org/) F FEEBCHTIRA . 4 HT HCHTh
7% Python 3.12.

wget https://www.python.org/ftp/python/3.12.2/python-3.12.2-amd64.exe

MORIESE “W N python.exe | PATH” JET, #RJ5HTF “SrRiZeds” ¥4,
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1.3 K% PyTorch

AT LAF SO IX AN 28 4 ] R AR LS Py Torch.
1.3.1 %% PyTorch

AT 4E Windows #:4E 2 4t %2 %¢ PyTorch.
BNCNTE CPU A T 22 2% PyTorch [ 24 i FRAS :

pip install torch torchvision torchaudio

i 5 2 AE S FF CUDA 1) GPU R, Ul %2 3% PyTorch [t GPU ik A&, Wi CUDA
11.8 EFI GPU, wJLUEITLL Fand:

pip install torch torchvision torchaudio --index-url https://download.pytorch.

org/whl/cull8

WRT LSS MR 22280, SR 5 AR 2 3¢ whi SCfF . whi ST N8tk 2 https://
download.pytorch.org/whl/torch_stable.html. ZZZEifFEUIF -
wget -c https://download.pytorch.org/whl/cpu/torch-2.2.1%2Bcpu-cp312-cp312-win

amd64.whl
pip install torch-2.2.l+cpu-cp312-cp312-win amd64.whl

TEAZ B A ETN PyTorchs

B, BIALL ARG PyTorch £,

>>> import torch

SR J5 1% Enter 5.

EX—NH 0 A E. IE, EREEGR—MITFESS N TR BT
K, fHH Tensor() & — NS 3 MFHIFRNAIE, X —DPE4ERE, Ba=4ET
[ETS Sh¢0 R s 8

1247 LA Python XA

>>> torch.Tensor ([0, 0, 0])
tensor ([0., 0., 0.1])

X W] PyTorch %3 %I, % Ctrl+D 41L& 4B 1 Python &2 B IEHI & .
1.3.2 PyTorch Fa9HEE

PyTorch*H"Ji‘f%@]%*ﬁ@%ﬁ?m, H TR Bl K % & £ PyTorch
o, FEERES B3R (Autograd) SEELAT. Autograd R T 755K & AT IO
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P&, FEtEit &, EINF RS R, DUEAE S afE #Ek B b B 2 4.

PyTorch ik & K /n it H B A 10 — A1 . W R x 2 — A5k &, H xrequires_
grad=True, 4 x.grad & 5 — MK EAHXN T AP EAEREF x BIBE .

2 —ME F PyTorch #4221 HE B RIS .

import torch

# UK

x = torch.tensor([[1.0, 2.0], [3.0, 4.0]], requires grad=True)
# EXEKE

w = torch.tensor([[5.0, 6.0], [7.0, 8.0]], requires grad=True)
# X E KR

b

= torch.tensor ([[9.0, 10.0]], requires grad=True)

&SGR

y = torch.matmul (x, w) + b

4=

z = torch.sum(y)

# MR
z .backward ()

# s

print (x.grad)
print (w.grad)
print (b.grad)

7 PyTorch th, HEAKRHH — A grad_fn JBYE, % PEIT T T 00K B0 (F,
W RR SRR B R BRI R ROR A T SR OB (BSHO MUmA SO R
B 5 5 A B BB o S B 2,

import torch

# QU —MEEIRITRE, HR T a TR 1
x = torch.ones (3, 2, requires grad=True)
print (x)

print (x.grad fn) # it :None

MR B B AT AL RE I, PyTorch ff &4 5K f 1) gradfn J& PE SR 18 & ) 4%
W XFE, BRI A Qe LR B n) S AR 1 B ST A A
torch.no.grad() & — L N CEHEER, EWEH LTI TE BT, Bl

import torch

import math
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dtype = torch.float

device = torch.device ("cpu")

# Create tensors to hold input and outputs
# As we don't need to compute gradients with respect to these Tensors, we can set
requires_grad = False. This is also the default setting.
= torch.linspace(-math.pi, math.pi, 2000)

X
y = torch.sin (x)

# Create random tensors for weights. For these Tensors, we require gradients,

therefore, we can set requires grad = True

a = torch.randn((), device = device, dtype = dtype, requires grad=True)
b = torch.randn((), device = device, dtype = dtype, requires grad=True)
c = torch.randn((), device = device, dtype = dtype, requires grad=True)
d = torch.randn((), device = device, dtype = dtype, requires grad=True)

learning_rate = le-6

# Forward pass: we compute predicted y using operations on Tensors.

y pred = a + b * x + c % x ¥ 2 + d * x ¥ 3

# Compute and print loss using operations on Tensors.
# Now loss is a Tensor of shape (1,)
# loss.item() gets the scalar value held in the loss.

loss = (y pred - y).pow(2).sum()
Use autograd to compute the backward pass. This call will compute the

#
# gradient of loss with respect to all Tensors with requires grad=True.
# After this call a.grad, b.grad. c.grad and d.grad will be Tensors holding
# the gradient of the loss with respect to a, b, ¢, d respectively.

loss.backward ()

# Manually update weights using gradient descent. Wrap in torch.no grad()
# because weights have requires grad=True, but we don't need to track this
# in autograd.

with torch.no _grad() :

a -= learning rate * a.grad
b -= learning rate * b.grad
c -= learning rate * c.grad
d -= learning rate * d.grad

# Manually zero the gradients after updating weights
a.grad = None
b

.grad = None

Q

.grad = None

10
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d.grad = None

1.3.3 HA=HZHRUSERH

AU E y=sin(x) \ 7 | o LR =Fr 2. 20N 4 4MS8 BAEHBET
Wee A3 3 e /N A PN e AR S S o T R IR L R A B B SR AU BE AL

NN AWT 3 FE 2 R T

* i H NumPy S22 T A& FE 48 H NumPy #4E T2 SEHLIE 7 F1 m)d i

® FJH PyTorch 7K & M.

* ffif] PyTorch # /] Autograd 1AL, ZH A H B 3ok B35 )5 W

4% .

NumPy 7& — /MR FREHE TR, (X TURE S 2R AR T, BB
JEEGH R — T A . AR, R = 2 IS B IR SX R B AR A S 1 .

T2 7 H 2 T % Bl FE Matplotlib. Matplotlib /& Python % 2 15 5 M H B E =1 B
NumPy 2. %42 Matplotlib FARG U1

pip install matplotlib
WA 2 WA LIRS R -

import numpy as np
import math

import matplotlib.pyplot as plt

x = np.linspace(-math.pi, math.pi, 2000)

y = np.sin(x)

We randomly initialize weights
= np.random.randn ()
np.random.randn ()

= np.random.randn ()

0 Q0 o o @ =#*
Il

= np.random.randn ()

# print randomly initialized weights

print(f'a = {a}, b = {b}, ¢ = {c}, d = {d}")

# learning rate

lr = le-6

for i in range (5000) :
# vy =a+ bx + cx*2 + dx"3

11
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y pred = a + b¥x + ckx ¥k 2 + dkx ** 3

# Compute and print loss
loss = np.square(y pred -y) .sum()
if i%100 ==

print (i, loss)

# Backprop to compute the gradients of a, b, ¢, d with respect to loss
#dL/da = (dL/dy pred) * (dy pred/da)
#dL/db = (dL/dy pred) * (dy pred/db)
#dL/dc = (dL/dy pred) * (dy pred/dc)
#dL/dd = (dL/dy pred) * (dy pred/dd)

grad y pred = 2.0 * (y pred-y)
grad a = grad_ y pred.sum()

grad b = (grad y pred * x).sum()
grad ¢ = (grad y pred * x ¥k 2).sum()

grad d = (grad y pred * x ¥k 3).sum()

# Update Weights

a -= 1lr * grad_a
b -= 1r * grad b
c -= 1lr * grad c

d -= 1r * grad d

plt.plot(x,y,label = 'y = sin(x)', c = 'b")

plt.plot(x, y pred, label = 'y = a + bx + cx®2 + dx*3', ¢ = 'r',linestyle = 'dashed')

plt.xlabel ('x'")
plt.ylabel('y")
plt.ylim([-2,2])
plt.legend ()
plt.show ()

print (f'Result: y = {a} + {b} x + {c} x*2 + {d} x"3"'")

ff F NumPy A& =M ZOIRIBE 5. EHIACERE LM KIE? ANER &, NumPy
TeiEA A GPU K HEUE 15 . Xt /& PyTorch 5k E G H 2 Ak, TKERZ—A n 485
4, TULERERREFEE R BAE GPU LiZ4T PyTorch 3K &, R 7 H i€ LM%,

HEtHRIT S, FAPEREAEH CPU.
F A U PyTorch K &k 58 IR AT THIAT 55

import torch

import math

12
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dtype = torch.float
device = torch.device ("cpu")
#device = torch.device ("cuda:0") # Uncomment this if GPU is available.

# Create random input and data

x = torch.linspace(-math.pi, math.pi, 2000, device=device, dtype=dtype)

y = torch.sin (x)

# Randomly initialize weights

a = torch.randn((), device=device, dtype=dtype)
b = torch.randn((), device=device, dtype=dtype)
c = torch.randn((), device=device, dtype=dtype)
d = torch.randn((), device=device, dtype=dtype)

learning_rate = le-6

for t in range(5000) :
# Forward pass: compute predicted y

y pred = a + b * x + c % x ¥ 2 + d * x ¥ 3

# Compute and print loss
loss = (y_pred - y).pow(2).sum().item()
if t & 100 == 99:

print (t, loss)

# Backprop to compute gradients of a, b, ¢, d with respect to loss
grad y pred = 2.0 * (y pred - y)

grad_a = grad_y pred.sum()

grad b = (grad_y pred * x).sum()

grad ¢ = (grad_ y pred * x ¥k 2).sum()

grad d = (grad y pred * x *k 3).sum()

# Update weights using gradient descent

a -= learning rate * grad a
b -= learning rate * grad b
c -= learning rate * grad c
d -= learning rate * grad d
plt.plot(x,y,label = 'y = sin(x)', ¢ = 'b")
plt.plot(x, y pred, label = 'y = a + bx + cx"2 + dx"3', c = 'r',linestyle =

'dashed')
plt.xlabel ('x")
plt.ylabel('y")

13
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plt.ylim([-2,2])
plt.legend ()
plt.show ()

print (f'Result: y = {a.item()} + {b.item()} x + {c.item()} x"2 + {d.item()} x"3'")

PAHE BAE 2 7ok r] DU T4 =0 2 0004005 2 sin sk 2800, JRATABFA
FHAEHI G AERE . X0 THUA 2 DU R (1) 8 AT 55 R Ul FEAHE,  E T PR FE
MR, TIRE SRR REL. FIE ML, PyTorch [f) Autograd #4L AT LA K H 3))
THE R AR, SCIARR IR

import torch
import math

import matplotlib.pyplot as plt

dtype = torch.float

device = torch.device ("cpu")

# Create tensors to hold input and

outputs

# As we don't need to compute gradients with respect to these Tensors, we can set

requires grad = False. This is also the default setting.

x = torch.linspace(-math.pi, math.p

y = torch.sin (x)

# Create random tensors for weigh

i, 2000)

ts. For these Tensors, we require gradients,

therefore, we can set requires grad = True

14

a = torch.randn((), device=device,
b = torch.randn((), device=device,
c = torch.randn((), device=device,
d = torch.randn((), device=device,

learning_rate = le-6

for t in range(5000) :

dtype=dtype,
dtype=dtype,
dtype=dtype,
dtype=dtype,

requires grad=True)
requires_grad=True)
requires_grad=True)

requires grad=True)

# Forward pass: we compute predicted y using operations on Tensors.

y pred = a + b * x + c % x ¥ 2 + d * x ¥k 3

# Compute and print loss using operations on Tensors.

# Now loss is a Tensor of shape

(1,)

# loss.item() gets the scalar value held in the loss.

loss = (y_pred - y).pow(2).sum(
if t & 100 == 99:

print (t, loss.item())

)
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# Use autograd to compute the backward pass. This call will compute the

# gradient of loss with respect to all Tensors with requires grad=True.

# After this call a.grad, b.grad. c.grad and d.grad will be Tensors holding
# the gradient of the loss with respect to a, b, ¢, d respectively.

loss.backward()

# Manually update weights using gradient descent. Wrap in torch.no grad()
# because weights have requires grad=True, but we don't need to track this
# in autograd.

with torch.no grad():

a -= learning rate * a.grad

b -= learning rate * b.grad

c -= learning rate * c.grad

d -= learning rate * d.grad

# Manually zero the gradients after updating weights
a.grad = None

b.grad = None

Q

.grad = None

oy,

.grad = None

plt.plot(x, y, label='y = sin(x)', c='b"')

# We need to use tensor.detach().numpy() to convert our tensor into numpy array
for plotting

plt.plot(x, y pred.detach().numpy(), label='y = a + bx + cx"2 + dx"3', c='r',
linestyle='dashed")

plt.xlabel ('x")

plt.ylabel('y")

plt.ylim([-2, 2])

plt.legend()

plt.show ()

print (f'Result: yv = {a.item()} + {b.item()} x + {c.item()} x"2 + {d.item()} x"3")

1.3.4 ZEMFEHFIR!

B AL — AN E N IS AT 2R, PyTorch H ) ¥ torch.nn T #1482
BeE, FFF torch.optim H T M esifbds . ifbas @ —FR e &k, H T B s ™
MBI, WA ) 2R,

EHMAEH LIS 5 ME R MY ZB 8. it B~ S B8~ W E AR~
B A —~ I G

T S R B B AR A A N

17—/ NF S step 2 helloworld.py.
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B,

G5 — AL 18 ATARES B, TR — A /BERL. 15 5 3 N JLA PyTorch 15
ARG -
import torch

import torch.nn as nn

import torch.optim as optim

FEIXHL, ¥4 PyTorch FEAI44 70 LA T JLAN & F IR ERAE T =X

* torch L& T4 PyTorch St 27 . SR, % ¥ PyTorch A5 € 45 — L8 4 71 (1) =
No FEX BIEIEAHFIL)5E, IXFEL AT LAFEZRER A% PyTorch ZAEMIBEHLACHD B .

® torch.nn & H A 2SS LT . IRl H KRN nn.

* torch.optim EL & YIRS HEST . X H KRN optim.

BETRR, @& UMM, 20 P EdEE, Riar.

net = nn.Linear(l, 1) # 1. Build a computation graph (a line!)
optimizer = optim.SGD(net.parameters(), 1lr=0.1) # 2. Setup optimizers
criterion = nn.MSELoss () # 3. Setup criterion

x, target = torch.randn((l,)), torch.tensor([0.]) # 4. Setup data

L IRARIE 5 ST AR B 2 ST SR A 1) J LA B 4

® net=.. EX T “PAEME” . EXMELT, BEAE—FEAN y=m*x L& &
# nn.Linear(1, 1) 2 HZ MR, B S H nn.Linear(1, 1) $4 75 Il 5 #A 8] 5587
R, torchnn G ZIRES B H, WX BTN AEEZE (an.Linera) A4&
#Z (nn.Conv2d) .

® optimizer = ... & XA LEE . X MEAAR R E T HE N ZOK Wi %% ) . torch.optim
(44 9 optim) BLFEVF 2 AT LU A R0 A0 35

® criterion = ... ;& X [ k. &M E 2, #kE L 7T HEMKERNMONE. T
BEMEABR, HbrER/MOBELPITON y 65248 1 S2br y {8 2 8 ) 2
o VR, torch.nn FLHEVE 22 HoAh v] DU 45 2 B 3L

* x, target = ... & X T HIELE. IAE, BRERZ— M0, — D xEHM—y H.
EIXH, torch BLAS 5 $2 4L tensor SRAIEFT KK &, FFHE M randn ROIE E A BEHL
HH K E.

B Ja, I ERUGR AR BB AR 10 RORINGRBE AL, R CHD 2L R ALY (1) 2= 40, Y

R

16

# 5. Train the model
for i in range(10):

output = net (x)



B R IRIEAT]

loss = criterion (output, target)

print (round(loss.item(), 2))

net.zero grad()
loss.backward ()

optimizer.step ()

SR B b A e R B 2 R RO B R BR FE e D R e . O T SEEIX — A, 2R
SCHL T — A R T BRI L
PR B PFE R I B EE AR, AT DA 4R
@ f# H net = nn.Linear(1, 1) ¥Jaatb— NBEHIAE T,
@ 1E for i in range(10) TEH FF 4RI 25 .
@ BB T7 1n] R FE HOE
@ H optimizer = ... 11 Ir=0.1 K5 E P K. Xhg THMPEITUAEZ K.
IR R RS 3 AT AR B,
® netzero_grad JfE PR E—BIE AT BE R BT A B .
® loss.backward THEUHT IS
® optimizer.step i A iX L5456 B SR R HUHE it -
“hello world” #HZ M R SLEE R, {RAF I SCAFRRP AT .
IBATHHIA step 2 helloworld.py. AR H i LT P2
Output
.33
.19
11
.07
.04
.02
.01
.01

.0
.0

EE, TRAWED, XXMM IEES ], /] PyTorch i, MFEFEW FHA
SEILAHT
® PyTorch 1 F torch.Tensor {# 77 FT A £ ¥ f1 = £, X B, torch.randn 4 it — 4~ B
AREVE R K E, ZKERG MR R. Fla, torchrandn((1, 2)) B —14
1X2 KB YT M
® PyTorch 32 Ff Z P fb #5. X HAHH T torch.optim.SGD, %% A F HLAS FE T F%
(SGD) o A 2 ML 1E SGD LAl B 7 #s i Thae. A2 M
2%, torch.nn.MSELoss HgH 2z —,

o O O O O O o o o o

17
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EELEE R TR R AR LS — . N2, B AR B X AN R
A, RIS S S R EAE Dr AR 4k .

N T 8 U b PR % PyTorch AR A3, R M A & 2 Hh & W 4% B AE 19 torch.
nn.functional 137 R4 0] LLIF46 B FH B0 4E 22 1) torchvision.datasets 4 V4 5 I 22 X 2%
FEROR, R FH P B R AL A N AR S R ) e OB

NHEE G, XA TR, SREARYN “8” 13
2D B BHENAHTREGHEREIK BRI WRHE, wids. R, NMHT
VI 2 HoAh AR 5t B AR RE IRAE 40 “ s 2k RFfE, ol

IAE, it MR A — RO AR A 1 28— PyTorch #2Y. #h4
W28 ARG L PN BAR — DN e M Z, DAL EE BRI .

B —ANB L step_3_mnist.py, G5 Z ATHF R TP EE: WEHEE - ER
28— B B AR E— W B — I A

B, EXIRIEMAEMLE ., K& A BETE MNIST I &k B A JH Ath 4o 28 R 285 DR 15 iRAS o
XFEHE AT DETFEANL BN GRIR s & 2%, ARSI F -

import torch

import torch.nn as nn

import torch.optim as optim

import torch.nn.functional as F

from torchvision import datasets, transforms

from torch.optim.lr scheduler import StepLR

# 1. Build a computation graph
class Net (nn.Module) :
def init (self):
super (Net, self). init ()
self.convl = nn.Conv2d(1, 32, 3, 1)
self.conv2 = nn.Conv2d (32, 64, 3, 1)
self.fc = nn.Linear (1024, 10)

def forward(self, x):

F.relu(self.convl (x))

F.relu(self.conv2(x))
= F.max pool2d(x, 1)

= torch.flatten(x, 1)
self.fc(x)

KoOoX X X X
|

output = F.log softmax(x, dim=1)
return output

net = Net ()

18
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EIXH, T — 47K H nnModule [IHHE M5, L2 T E #4E (B
PG A L) ARRAZN4E K H nn.Module. F1Z8 M 252 iy LR 451 4 T
o TEMIGERET, BT PR ERAE. EXFIER T, AR ERM—A
FEAEENE. AN — A2, MG R & 2 LA super().__init_ () T k.
PyTorch #y EEEMGHRE (U1 nn.Conv2d) 4rAC4s SiflJ@ P (self.convl) Z HIHILAL
P
® {f forward() J7iEH, BATHIEMIIEAE . IXADNTTEYUE T AWM 250, B
E ST AN M 2 g an e T SR
ZAE M EEAE TN 4 R
* nn.Conv2d: HMH. HBREEG T FHRER. BRI ERTREDLEIER “K
g7 R M ERIBIRFR “mg” B, i ReE .
® nnLinear: — MU REMNE. FEAERRZW A R N FFE S B A it 4E 2 AH
K.
® Frelu, Fmax pool2d: IXLE#R 2 AELE MR, relu() /& K %L f(x) = max(x, 0).
max_pool() 7E & MA P B KAE. XM T, A BHE b 3REUR K
fH.
® log softmax: MIGAIAIE I FTAE, HIXLEZFHN 1,
2, BUAT—FE, 8 XAES . X — Ik, KA A A A 28 AN [ 1) 8 2 20k
H. HSHIENZR, MmilZaBsi s,

optimizer = optim.Adadelta (net.parameters(), lr=1.) # 2. Setup optimizer

B=, SURTARE, BUERAEHAFRSIL. KA T 02808, Hrh B
HAERRG . AERXMRERF T, BRI A S A R 8T (TREZ A 0 2
9 AT

criterion = nn.NLLLoss () # 3. Setup criterion

FE, @R, EXMEL T, KBEE 4N MNIST R4S, ZEHEE T
HHT R, BMRGE - MES TSN 284 R X228 G EZN/NEE, Hiseks
MFEESHEFHENO0. 1. 20 -89,

# 4. Setup data
transform = transforms.Compose ([
transforms.Resize ((8, 8)),

transforms.ToTensor (),

19
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transforms.Normalize ((0.1307,), (0.3081,))
1
train dataset = datasets.MNIST (
'data', train=True, download=True, transform=transform)

train loader = torch.utils.data.DatalLoader (train dataset, batch size=512)

TEIX B, fE transform=---H%F BUG AT TAL R . J8 8 R RN, S UG e 5
PyTorch 7k &, FH¥skmEIH—MWU A FBE N0, HERN 1.

ERE T REIMWATH, WE train=True, PFIARXZINZEIELE, HXE download=True,
DUMEERR AR MR NS 0L R 80z EuE 4

batch_size = 512 #fi & —IRfEZ DA EG EIIZRM 4. BRARGE RS 1S (B, %
LA, S0, SRR & A AT REBCE RIS

Fh, AL BAERAE SR UL B 4R TP A FEAR AT — UOEAR, AR AE A —
AMFEAR FIEAT 10 IR @ — ks EFEAR, LUF & — RS IZ:

# 5. Train the model

for inputs, target in train loader:
output = net (inputs)
loss = criterion (output, target)

print (round(loss.item(), 2))

net.zero grad()
loss.backward ()

optimizer.step ()

DRAFFF RIS
IBATHHIA step 3 mnist.py.
python step 3 mnist.py
JEAS R DA R A

Output
.31
.18
.03
.78
052
.35
03
.35
.07

R = = = =S ST SR )

20
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.21
02

.23
.12
.12
.12

R, BATVRANTHIGIRIAEN 10%. XEMREME ML ETE EfIZR.

WZRBEE R . SR, 0.12 B RARMEMRE: FRATANANIE 0.12 /& “4F” ib2 “IR7.
T PRSI ERE, e N OREH S A SRR B 7

EHAR LIS B E TR Had, S EaE i T B ) 5 uE s 5. ml
DA FH RS R 3 2 Sk o AR (R HERf PR, (2, AR ERIIZR. Tk, HiERIE
PRI R BV, X — DA 5 LARTAH IR ) PyTorch S AR /7, 3% MNIST 4%
PEEEH torchvision.dataset.

4 step 3 mnist.py XHFE 2] step 4 eval.py ', FTFF LI step 4 eval.py.

WE I IE R 4R -

o O O O O o -

train loader = ...
val dataset = datasets.MNIST (
'data', train=False, download=True, transform=transform)

val loader = torch.utils.data.Dataloader (val dataset, batch size=512)

FENGREIA )5, A2 AR B N — N RAE 3 -

optimizer.step ()

correct = 0.
net.eval ()
for inputs, target in val loader:
output = net (inputs)
_, pred = output.max (1)
correct += (pred == target) .sum()
accuracy = correct / len(val dataset) * 100.

print (f'{accuracy:.2f}% correct')

FEIXH, BRI PAT — Les VR R T SRR

® 1247 neteval() F] LA ORANZE WX 28 b T PP AL AR A OF AE & tF e AT 30E . — S PRARAE VT
it i T 7 RS G A E

® X7 val_loader H1 /¥ Fr A H ARIFRAEFEAT 1AM

21
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® JZATHLTY net(inputs) LAIRAFREAN IS A IMER o

o FRFIREAR = 12K output.max(1).

o I HIEH R EMEEE: pred==target TI AT /RIE M. sum() KX Lo /R{H 538
HiliE oA, A R B R E B .

® correct / len(val_dataset) 5 2115 IEAf 73 2RI EUR I H 43 b o

TRAFFH IR A

BT A step_4 eval.py:

python step 4 eval.py

VA K i tH LR N2

Output
2.31
2.21

0.14
0.2

89% correct

HE, BABUREMRERE T RESA AR,
BUE O 75— MAEME S . 7T LLEE R Bk R S ECR T — P&
HOREEE, WA FEBR RS S R AMAE RS -

1.4 ARG

PyTorch & Python [ —/NRFES SIHESE, PR H 5 FHYEF R GG MR T 52 %W . PyTorch
i ¥]72 1 Facebook Al Research JF &), IAERVFZ AR MALER, IS WK
. PyTorch &R, 7 LAYE GitHub FAHEH .

2016 5 10 H, PyTorch T 45 1F v Adam Paszke H1SE > Tl H . 4K, Adam Paszke 7t
Torch [J#% 0o JF & 3 Soumith Chintala F F TAE. Torch /& LualIT FIEETFEHESL . LuallT
#& Lua 15 5 M) S0 g P45

PyTorch H i Soumith Chintala. Gregory Chanan. Dmytro Dzhulgakov. Edward Yang F/1
Nikita Shulga 4E4, U 4 A Sk > N LA o /77 i 1 =Kok

PyTorch s&fE &I AE L H) BSD ¥ Al HE T &K AT

22



$ 25 Python BEARER

A TS GATT SR L 2] B 75 E2 1 Python i 5 TEE LA

2.1 Wht
7E Python 1, 52 SUAS BRI R AN 7 B KT [y, A5 B 7R P B0 AT KT . FIH type() i
BT LR FIAS R ST, ltn, 7648 T aUFR B P AT

>>> a=3
>>> type (a)

<class 'int'>

RYIZE a BHCERA.

2.2 1R

Python A H ] # RoRiERE . (HUWIR # AL T2 —17HFk, FEHRE # (BN Shebang)
WEIAN, BRI IZ A F 5 T 48 2 FI RS /ust/bin/python3 BT . BEANIAFEF H
RETEFF S0 & IXANMEA]

N T R AR RS IR I SRR, BTV R A B utf-8 K5, i

# -*- coding: utf-8 -x*

# M torch M) utils LEMH SN tensorboard ik, RESF AN SummaryWriter 3§

from torch.utils.tensorboard import SummaryWriter

2.3 ) U SO0

AT OTERE . FRF R AR AE A Y ] SR SR R
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2.31 #E

24

Python 1 3 FARIMEEZEAL: int CEHO . float (FF %D 1 complex (FHD .
5 Java, CiESHHY int 287UAF], Python H Y int 2R 2 TCIRAE E R, 4.

>>>

1=32432444444444444444444444444444444444444444487976875675676570000000000000

00000000000000000000000000000000000000000000000000000000000000564564

>>>

i

324324444444444444444444444444444444444444444879768756756765700000000000000000000
0000000000000000000000000000000000000000000000000000000564564

>>>

type (1)

<class 'int'>

[5I 7y Python ¥ IEEE 754 Frifk, {8 @MKo float (FFRi%D , Frbh, fFAERR
FSEER AL, Bl .

>>>

True

0.1 == 0.100000000000000000000001

A LA decimal ALERAE I3 e B0/ il

>>> import decimal

>>> a = decimal.Decimal('0.1")

>>> b = decimal.Decimal ('0.10000000000000000000001")
>>> a == b

False

MR b 2 H B G 4. SHAE Python g — AN EEAKIERAL, .

>>>

complex (2, 3)

(2+33)

B SN ERYT S, B

>>>
>>>
2.0
>>>
3.0
>>>

z = 2+37

z.real

z.imag

z.conjugate ()

(2-33)

I W E R BCC R R AL

>>>
5.0
>>>

abs (3 + 473)

pow (3 + 43, 2)

(-7+247)



PRAERAER cmath BAT B KN E 2 DhfE, 40

>>> import cmath

>>> cmath.sin (2 + 3j)

(9.15449914691143-4.1689069599665657)

M EUEIZ R ARIZE A U W 2-1 Prs.

#2%  Python BARKLA

#2-1 BTHRESENERNZEFIAH
B & BEEX BEHAFER

a+b ath m
ab ab ek
a*b aXb B
a/b a+b B
allb la=b] HR B
a%b amod b 1
-a -a G
abs(a) [a] HH{E
a**b a” ECEA
math.sqrt(a) Ja IR

XpF 7 B, BMES TR REER R int 2R, AR Bl W R R, il

>>> print (1/3)
0.3333333333333333

Python SCFRFANFI RS AN, 6 A0 B SR R i i 3 40 ) Uy R A R Ay T A
—E R, AU E 2R R R RS 53— R RO R R R S A
IR — DN EREER R, WA — ROy 24, il

>>> 3.0 +
(8+67)

BN R

>>> 6 + 7.0
13.0

(5+673)

£ Python H1, —ATik2

1 1 -

# AR SR

# ARFE A

—2kiEA], TR RORHT () g —

KRR NZATER,

25
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>>> a = 1
>>> b = 2
>>> c = 3

>>> total = a + \
. b+ \
. C

>>> total

6

2.3.2 FF&H

S strip() 7792 0] DL B4 447 B 8 R IR S b B R 8 4, Bl
term = " hi W + EbRERET

print (term.strip());

5 H split() 7750 OB ) 743 ] . R, mary 2 — DN ER—FERF . BARIX
R— M), (HIXEETE R A RN BRI, Ak, TE—FOARIREE R F

FrepgFe, Horb AR B N — AR S split() 75V ] AR A) U043 iR .

>>> mary = 'Mary had a little lamb'
>>> mary.split ()

['Mary', 'had', 'a', 'little', 'lamb']

split() J7EARIE ZMEHF 7 Mary, IR[FI )45 52 Mary ISR . BEHIREE len()

BREER  5 ANTIH o X5 T Mary, len() B EUR [0 77 P 7780 (RIS .

>>> mwords = mary.split()
>>> mwords

['Mary', 'had', 'a', 'little', 'lamb']

>>> len (mwords) # mwords I H %L
5

>>> len (mary) # R

22

FEHTEHARESR O BATR (\n) FHEER O\ t) 2. split() 1T Loy FEIX sy

FRHUEFTH S P51

>>> chom = ' colorless green \n\tideas\n'
>>> print (chom)
colorless green

ideas

>>> chom.split ()

['colorless', 'green', 'ideas']

26
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SRR S, split(x) AT H TR E T/ X LR 258 mREER
5E X', M split() ATEFTA 4% LarE.

>>> mary = 'Mary had a little lamb'

>>> mary.split('a') # 114 rar Vo
['M', 'ry h', 'd ', ' little 1', 'mb']

>>> hi = 'Hello mother,\nHello father.'

>>> print (hi)

Hello mother,

Hello father.

>>> hi.split() # WAL S, WIESKE EaE
['Hello', 'mother,', 'Hello', 'father.']
>>> hi.split('\n") #NFE '\n' EorE

['Hello mother,', 'Hello father.']

(ELR 40 AN — A TR IR B T R PIIR? {E Python th, FHFRKIEN 1 0
FHE . list() BT LU 0 B HON A T R O5U S, Bt

>>> list ('hello world')

[RY, UYgi, 019, 91U, Ugi O U iggli, YU, Uwi, 01U, UgY]

WRA —AHAE 5K, AU join() 77 iE EANTE B4l & — A I 777 5 o
N WBAF” T E k' BV join(y) ik, X' join(y) S E y B il X BRI G
. N, 288 mwords HF) 5 AN H 25k iE B 0 A) F 7577 H

>>> mwords
['Mary', 'had', 'a', 'little', 'lamb']
>>> ' ' join (mwords)

'Mary had a little lamb'

WA AR AT " EIRANZI BN BT . BORRE SR T e ZOE AR i, JT
RZIABAETNAE NI FACERRE—A R SR m] 2SR 45 54 5

>>> hi = 'hello world'

>>> hichars = list (hi)

>>> hichars

['h', 'e', '1', '1', 'o', " ', 'w', 'o', 'r', '1', 'd']
>>> '' . join (hichars)

'hello world'

i el S R R AT/

>>> x = "Hello World!"
>>> x[2:]

'llo World!'

>>> x[:2]

'He'

27
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>>> x[:-2]

'Hello Worl'

>>> x[-2:]

ld! L}

>>> x[2:-2]

'llo Worl'

S8 ord() BRECAN chr() bR 2T DLSEIR 7455 e R RS R A] AR ELAR B 48, 51l
>>> a = 'v'

>>> 1 = ord(a)

>>> chr (i)

Tyt

2.3.3 #4H

AL array (BU4HD A7 6 AR B R B BB 2R Y . i import array 5t A\ python
A RAY, HirT LA array 878 T
filan .

from array import array

node=array ('H'") # B TCAT 5 R A B

node.append (12)

2.4 A

Python £5 401 F J LA RAY 1) THIME .

o B RO VAL 5

o FRH: DLBEIS . MG 5EE =558 LR E .

® fi/RK{E: True Al False.

e Z{H: None.

A 4R FEEES, SRR FEE. oA mE. i mE &1
o RIS

fruits = ["apple", "mango", "orange"] # FIFK
numbers = (1, 2, 3) # Jud
alphabets = {'a':'apple', 'b':'ball', 'c':'cat'} # il
vowels = {'a', 'e', 'i' , 'o', 'u'j} # A

28



#2%  Python BARKLA

print (fruits)
print (numbers)
print (alphabets)

print (vowels)

2.5 il

SRS R A TR B, PeRiR 3 PR AR IR Ve S8t
RGP AR BEA R o 3 M 28 1) 5 44

Y PAAT AR R AR TR (g ik, Ao — MBS HL. Python AT 14 Java B C# 15 5
BERF {3 AR AR Ee, 12 R A 4 AN B 5 5R X AR Z A1 JZ VK

AEER) A A BCR R VAR, E R BT A RS HAE ) 6 2506 A R ) 4 3k R
Notepad-++ X 1) SCA G 4% SRR 2 ATAUS )5, 1% Tab S A CRS BRI At 5

PR R RAR S 3 A7 I 15 DL BB A AT IR o SRR IR A 7] LL2» 26 AR A A0
(EEENERIR

2.5.1 FHED

HEAEAEER, BOIEE, ATBMERZFERRI. FHERR—BOERu T

if %M -
iBA] 1
B 2. ..
elif %1 :
HA) 1
BRI 2. ..
else:
iBA] 1
B 2. ..
1B4] %

o, PR R IERL AR

x = =-32.2;
isPositive = (x > 0);
if isPositive:

print(x, " IEH ") ;
else:

print (x, " AREH");

RHEM I EAiEA, ETURETIME, BES () 4R
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R RIZE K2 B IFENHIWIKYE . RRIBEFFRE—MiRME. RREH
g 2-2 s

®2-2 XREBEH

Z 5 B % & X
> a>b akThb
>= a>=b a KRTHET b
= a<b a/hMFb
<= a<=b a /NPT b
= a==b a%Tb
1= al=b a hET b

IR ZAMEI AR, AT R if 2R AI W R A — MRS, s p4Ne
LI

x = "Wild things"

y "throttle it back"

7

"in the beginning"

if "wild" in {x, y, z}: print (True)

2.5.2 RBHES

1t Python "', A LLEH for JE¥A B while TH3IA S 2 R E B HAT— MRS B,
for JEFA AT LAtk IAEAT 720 . folan, At B R it

mylist = [1,2,3]
for item in mylist:

print (item)
B T R R AT

>>> for ¢ in 'banana' :

print (c, type (c))

b <class 'str'>
a <class 'str'>
n <class 'str'>
a <class 'str'>
n <class 'str'>

a <class 'str'>
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K179 Python 3 HIEAMFAER IR AP AT IR R, BrEL, R IAIAAE & ¢ HAR 2 str

KA,

i 47 E 'banana’ P BN FAF AL E, ARSI

>>> for ¢ in enumerate ('banana') :

print(c)
(0, 'b")
(1, 'a")
(2, 'n")
(3, 'a'")
(4, 'n'")
(5, 'a'")

(EBTIRER (RIS 2 A, HAR R 26 P o R T R AT IR R, 2436 A2 9 4
PRI, SRS AR R A e (0 ARTS o 248 5F 4 AF2 015 1 X whileo 1 LAY while 32
RO B, RN R R, RS

import sys

while True:
line = sys.stdin.readline () .strip()
if not line:

break

print (line)

2.6 Hk

ATLME — A% (list) RSB 5, =B anT :

listl = ['physics', 'chemistry', 1997, 2000];

list2 = [1, 2, 3, 4, 5, 6, 7 1;

print("listl([0]: ", 1istl[0])

print("list2[1:5]: ", 1list2[1:5])

Bl

1istl[0]: physics

list2[1:5]: [2, 3, 4, 5]

UBAh, FIFRIERT LUK 5 — D BIRAENIH ,, ZRRARESIR, AT
my list = ["mouse", [8, 4, 6], ['a'l]l # [E=YIES

{8 H range PRI LLERRAIER, R BIACRS T
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>>> list (range (10)) # M0 JFEE, El 10, BKAL
o, 1, 2, 3, 4, 5, 6, 7, 8, 9]
>>> list (range (0, 30, 5)) # Mo Fah, F 30, BKANS

[0, 5, 10, 15, 20, 25]

ADMERIREIZ AT (=) e ANITH B H L, s B i r

odd = [2, 4, 6, 8] # BRIE

0dd[0] = 1 # OB EE— T

print (odd) #HiH: (1, 4, 6, 8]
odd[1:4] = [3, 5, 7] # USRS 2 BEE 4 T
print (odd) # %t 11, 3, 5, 71

A LUME ] append() J7 20K — AN IR IR 5IR F, 8UAET extend() J5VEAINZ AT, R
(N ET I

odd = [1, 3, 5]

odd.append(7)

print (odd) #HH: (1, 3, 5, 7]
odd.extend ([9, 11, 13])

print (odd) ##d: (1, 3, 5, 7, 9, 11, 13]

ATLMEH + BEFPORERAAN VIR, H, * BEFEEFIREEIRE, LI
odd = [1, 3, 5]

print (odd + [9, 7, 51) ##i: 1, 3, 5, 9, 7, 5]

print(["re"] % 3) #iﬁﬁm ["re", "re", "re"]

UEAk, &R BAE A insert() JiAAE R AL B —ANIUH, BE B 2 AT 5k
BBIRMZE AV PRGN ZADTH , BT

odd = [1, 9]
odd.insert (1, 3)

print (odd) #HFH: 11, 3, 9]

odd[2:2] = [5, 7]
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# it (1, 3, 5, 7, 9]

GBS del FTLAMIR PR — A ERZ A ITH , =AU

my_list - ['p‘,‘r',‘o‘,‘b',‘l‘,'e‘,‘m‘]

print (odd)

del my list[2] # MR — AT H

print (my list) ##t: ['p', 'r', 'b', '1', 'e', 'm']

del my list[1:5] # MBR 24~ H

#HH: ['p', 'm']

TR MIERSIZR, RSN T

print (my list)

del my list # MR SR

#EHR: FIRARE X

f# ] remove() J7 1% LI BR 45 52 (T E o {5 pop() 7532 1T LA Bk 25 52 2R 51 A 1) T
i clear() 7L AT LLEZFR . ~EURAG T :

print (my list)

myilist = [lpl,lrl,lol,lbl,lll,lel,lml]

my list.remove('p')

print (my list) ##iH: ['r', 'o', 'b', 'l', 'e', 'm']
print (my list.pop(1l)) #Et: o’

print (my list) EH: ['r', 'b', '1', 'e', 'm']
print (my list.pop()) #fitH:  'm!

print (my list) #Hth: ['r', 'b', '1', 'e']

my list.clear()

print (my list) # it []

A GEE A e R A B NS SRR ER SR I, s B R

>>> my_list = ['p','r’",

>>> my list[2:3] = []
>>> my list
[lpl’ lrl, lbl, lll,

'o','b',‘l‘,‘e‘,‘mw
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>>> my list[2:5] = []

>>> my list

[|p|, |r|, 'm']

for-in ¥&A)A] LURAAE AR P T H , <GS QT

for fruit in ['

apple', 'banana', 'mango']:

print ("I like", fruit)

N7 ESIHE—ASE AR, o] LS N E I list.copy() 7% (M Python 3.3 FF4f
AL, REARIE TR

>>> old list =

>>> new_list =

f# F new_list =

(1, 2, 3]
old list.copy()

my_list, SEPr EERAMADFIR. WENXEHXFRKAGIH, A%

%ﬂi‘? Kk, new list #1 my list fEMRAE J5 5| FHAHE 512 .
BE, AT ERER SR E FMTE . A — N RIESIER, TATR AN HREL
B 'wo' . AL, FEESLAIE— NS AIER, IR E M D R AR 53R LA R E N

WiH, REBWTF:

>>> wood = 'How much wood would a woodchuck chuck if a woodchuck could

chuck wood?'.split ()

>>> wood

['How', 'much',

'woodchuck',

>>> wolist = []

'wood', 'would', 'a', 'woodchuck', 'chuck', 'if', 'a',

'could', 'chuck', 'wood?']

# AE—ADE IR

>>> for x in wood:

if 'wo' in x:

wolist.append (x) # [ F RGN 5

>>> wolist

['wood', 'would', 'woodchuck', 'woodchuck', 'wood?']

ITEAIRKIA S, AAdSuF:

>>> mylist = ['x', 3, 'b']

>>> print ('[%s
[x, 3, bl

2.7 4l

1' % ', '.join(map(str, mylist)))

TR —DATF ALK Python X 1. J0 428 B 1 AE ZEAE € SO gidkAT, & SN
A Ja AN Se VB 1, RS an T
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tupl = ('physics', 'chemistry', 1997, 2000);
tup2 = (1, 2, 3, 4, 5, 6, 7 );

print( "tupl[O0]: ", tupl[0]):;

print( "tup2[l:5]: ", tup2[l:5]);

HEERTTHH TR ORNED BiER0, KPIRM TRZE GRED HiEsRid.

B EZATH B SCF AT L EC AR R MR ARG, s Good i
WMHCOZ “4T8” Bxtgd, wERISaF:

>>> t = ( ‘foo’ , ‘bar’ , ‘baz’ , ‘qux’ )

oo RGeS RS R B ROARE, REIARIS AR

>>> (sl, s2, s3, s4) = ('foo', 'bar', 'baz', 'qux')
>>> sl

'foo!

>>> 52

'bar’

>>> 83

'baz’

>>> s4

lquxl

WRAGR R LG I —MER], DA TRE, s T

>>> (sl, s2, s3, s4) = ('foo', 'bar', 'baz', 'qux')
>>> sl

'foo'

>>> s2

'bar’

>>> s3

'baz’

>>> s4

lquxl

A AR — S Te A R B, RS a0 T

>>> pairs = [("a", 1), ("b", 2), ("c", 3)]
>>> for a, b in pairs:

print(a, b)

©

AU dr A4 e g s T I e R R M R A R BRI R .

import collections
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# FH—A% N Person I 4 e, EATCHMEE name Ml age BN

Person = collections.namedtuple ('Person', 'name age')
# fiEH 42 ol
bob = Person (name='Bob', age=30)

print ('\nRepresentation:', bob)

jane = Person (name='Jane', age=29)

print ('\nField by name:', jane.name)
print ('\nFields by index:'")

for p in [bob, janel:

print ('{} is {} years old'.format (*p))

2.8 H4H

AL HEHA in R ER e n R 2O TEE . WRESHHFERE LR,
Mz [E] True, 73 MIR[E] False, 7~BACHSA0T:

>>> s = {1,2,3,4,5} # A set M RIKILAAA L E s
>>> contains = 1 in s # AT R B B

>>> print (contains)
True

>>> contains = 6 in s
>>> print (contains)

False
i 4 H banana' P EES, AARBBATR:

>>> set(c for (i,c) in enumerate ('banana'))

{'1’1', |a|, 'b'}

2.9 i

TULSE PR AR AR, AR R R R B IR TR, A DR T A
SAEARIRECE I, = BIARSER -

dict = {'Name': 'Zara', 'Age': 7, 'Class': 'First'}
print ("dict['Name']: ", dict['Name'])
print ("dict['Age']: ", dict['Age'])
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A DHE TSR R, BT TR R TR, BTEL, AT DR HE R A5 R R A EI
FrigR S, BT .

>>> x = {1: 2, 3: 4, 4: 3, 2: 1, 0: 0}

>>> sorted by value = sorted(x.items(), key=lambda kv: kv[1])
>>> print (sorted by value)

[, 0, (2, 1), (1, 2), (4, 3), (3, 4)]

OrderedDict »& /M7, Eaid g /BRI, wERan .

import collections

print (' AR e

a = {}

d['a'] = 'a"
dl'b'] = 'B’
df'c'] = 'C’

for k, v in d.items() :

print (k, wv)

print ('\n BFHFH ")

d = collections.OrderedDict ()

dr'a'] = 'a’
d['b'] = 'B’
A7’y = @
d['a'] = 'a"

for k, v in d.items():

print (k, wv)

2.10 gl

fr % 2 (BitSet) & — & W LA4% £ ig H 1 7. PyRoaringBitMap Chttps://github.
com/Ezibenroc/PyRoaringBitMap) +&— C & 5 JF CRoaring [f'] Python B35 2%,

A LA# ] Pypi %% pyroaring, fXRSU0TF:

# pip3 install pyroaring

o A whl SCPF 2238, ARG UnTF

# pip3 install --user https://github.com/Ezibenroc/PyRoaringBitMap/releases/
download/0.2.1/pyroaring-0.2.1-cp36-cp36m-linux x86 64.whl
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A LMB A HI 22 i) Python £2 5 AR FEAEACAS FH {8 H] BitMap, 2= filACAS 4T

from pyroaring import BitMap
bml = BitMap ()

bml.add (3)

bml.add(18)

bm2 = BitMap([3, 27, 42])

print ("bml = %s" % bml)
print ("bm2 = %s" % bm2)
print ("bml & bm2 = %s" $ (bml&bm2))
print ("bml | bm2 = %s" $ (bml|bm2))
A
FrHan R
bml = BitMap ([3, 18])
bm2 = BitMap ([3, 27, 42])
bml & bm2 = BitMap ([3])
[

bml | bm2 = BitMap([3, 18, 27, 42])

i P AL, ARSI

>>> a = iter (bml) # BUf5 iterator
>>> print (next (a, None)) # BT —AI0HR, WHREENRE None
3

>>> print (next (a, None))
18
>>> print (next (a, None))

None

2.11 i

Al LMEH import i 6] 5N —A> .py XA E LR EL. —A py STHERLRR N — AN
P (Module) o #ill1, fF4E—> re.py XAF, 7 LU H import re i A) 5 N IX AN IE 3R &
A

A5 T DU 3Rk B B 26 45— B8R s 175 s AR an R -

import re

line = 'Hi.'
normtext = re.sub(r'[\.,:;\?2]', '', line)

print (normtext)

M re BB 4 TN sub R KR G1ARRS 40 T

from re import sub
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line = 'Hi.'

normtext = sub(r'[\.,:;\?]', '', line)

print (normtext)

B Z LG, SAELVE R, #ilan, "Rl EL R, — N IERA A4
NBRRIIE S o A RABAIFEA R /N, AT DAY 28 — AL PR R Bl 28 — 2R R, X R
REXAr[A 44 1o N Tl A o, BT DU T AR aw 44 25 18), IR . w] DAFERR R
AN E A ARRE, XFERMIERAZAE, MASHRT

N T EEARMATRLA AT, 7T LALE Python 22 B ARG g A HAKAS :

help( ‘modules’ )

2.12  HAL

AU — B2 R ESHI ARG AR — N E XA F, AEld L F R PATiX
BRI, A 47 B & — R A B def 7] BLE X — AN, s s
R

def square (number) : # X —N%N square REL
return number * number # IR [ — N
print (square (3)) # itk 9

ARSI AT AZE s B I Ui, TR BARAS G R -

def square root (n):

o AT AR

Args:
n: FRRSFITARIE T
Returns:
n HFIT R
Raises:
TypeError: WIR n RNEHT.
ValueError: WIHE n ZHE.

pass

ZHETULABME, B, € X—1% N RunKaldiCommand [R5, ~EACHE TR

import subprocess
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def RunKaldiCommand (command, wait = True) : # wait FIERIMER True
e E AT B IR — RS a4, BTUAIRMATMH shell=True """
p = subprocess.Popen (command, shell = True,

stdout = subprocess.PIPE,
stderr = subprocess.PIPE)

if wait:
[stdout, stderr] = p.communicate ()
if p.returncode is not 0: # BT A M IR

raise Exception ("There was an error while running the command {0}\n".
format (command) +"-"%10+"\n"+stderr)
return stdout, stderr
else:

return p

S0 T PR AL

RunKaldiCommand ("1ls -1h")

1X B {25 RunKaldiCommand J7VE 58— NS80Li8 TE, 55—/ MERHEIAN True.
WMRFEEPEAREN S, JEXNSEETE *, ARSI F .

def myFun (*argv) :
for arg in argv:

print (arg)

myFun ('Hello', 'a', 'to', 'b'")

BREE A IR RR IR TE L *rkwargs H T A& — AN/ [EXT I B K E RS H YR, =~
FARRL L

def myFun (¥*kwargs) :

for key, value in kwargs.items() :

print ("%s == %s" % (key, value))
# VA
myFun (first ='test', mid ='for', last='abc')
A
LN ERE S
first == test
mid == for
last == abc

B python ST / JHIA (FEEL) #E — Lo R A HB A EME. Hh—NEH 2
__builtins__ JE@ME, EASEETFZHEHIBEEAIIGE. "TUEXEKE]  name B,
MR A 7, Er LEAAFRPIME.
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3 python BEHAE AL HEIEATHS (LN AT E) , W YA
& Python F2/7 BN FIARH CHRRTIZRARE S, JIA SO, WA FTREER) _ name  JEPE
fE/Z" main_ ",
FEZ T, B MERE SR S — M (BiF AL python REPL # S A I,
name _ JRPEH PMERBIIA G AR (RIEEE BB python ST / A ZFK) o
Python A2 H I F AT . FRAEMBESHEBCE AT AT . XA RER — N1 R,
R AR AR EL (ff B import module 7732 JEF HE 1 — N B AN Tk
(ff A from ... import ... 7730, WA KA HPATIX LA S —— R EATRRAE A if 50
Purpr,
X2 main BREC I EB . ERAKMY, Bk, BRAEW LS E MK, BNAS
A3 main PREL
main PR &P 7R BIACRS a0
import sys
def main():
if len(sys.argv) != 2:

sys.stderr.write ("Usage: {0} <min-count>\n".format (sys.argv[0]))

raise SystemExit (1)

words = {}
for line in sys.stdin.readlines() :
parts = line.strip() .split()
words [parts[l]] = words.get (parts[l], 0) + int(parts[0])

for word, count in words.iteritems() :
if count >= int(sys.argv[1l]):

print ("{0} {1}".format (count, word))

if name == "' main ':

main ()

2.13 print PRI

BRFA AT RS ECE AU IR

import os

folderlist = os.listdir('/home/soft/kaldi/")
total num file = len(folderlist)
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print ('total '+total num file+' files')

XFE A, By Python ANSCRF + 32 55 rh (B8 B Sh e 4o i v 75 d o T LU AT str()
PR R B Bl 7 A e, R BIACAS TR -

print ( ‘total ‘+str(total num file)+  files’ )
s L, ARISaE:
print ( ‘total have %d files’ % (total num file)) #5d & T HH R

S — Rtk A s 1 7 A str.format() 7598, R ARRS LA TR PR RR ATk

>>> subl = "python string!"

>>> sub2 = "an arg"

>>> a = "i am a %$s" % subl

>>> b = "1 am a {0}".format (subl)

>>> print (a)
i am a python string!
>>> print (b)
i am a python string!
>>> ¢ = "with % (kwarg)s!" % {'kwarg':sub2}
>>> print (c)
with an arg!
>>> d = "with {kwarg}!".format (kwarg=sub2)
>>> print (d)
with an arg!
R ARG 2 H
>>> name= (1, 2, 3)
>>> print ("hi there %s" % name)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: not all arguments converted during string formatting
print B EH 2R XA 457 B 0208 413k 2-3 P
% 2-3  print BB AR UFERFENAE

eSS x ¥
di B RA
0 A0l
u A5 -
x LM ONE)
X R AN K5
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i
S & X

c FRAISOE AR T A O

E RS RIT A CKS)

£ LI

e U EOR T -4 S TRREL, U0 e ML, SCALRLA £ A

G RARSORT ~4 AN TR, A0 E R, SURIRRAF I

c BER B R TR

; 0 repr() HHER python 315 )

s A L ste() H R python 350

2.14 1R IE

re BEHE Python MUARTEFE, H T AbBEIE W R IA UM Pl St . S5 AT A Ho A B —
*i’ ETElAKE?)\reﬂ?ﬁﬁ, 4%6%&”1::

>>> import re

(B 15 KL PE T T 336 A I 5 6 1SS o 0 L wo FF S B AT iR AR (R i
re.findall() 7775, EREMNSH: OEMNFRIEXEN; QH T ERILEH BHArF5 4,
(ML

>>> wood = 'How much wood would a woodchuck chuck if a woodchuck could

chuck wood?'

>>> re.findall (r'wo\w+', wood) #or'..." RRBETRE

['wood', 'would', 'woodchuck', 'woodchuck', 'wood']

>>>

B, ERIENREX rwow+ R FAFH &, W PR AT TR . X2
Py, IEMZRE A RRAL ) AENEANTH CRIREIREE SCFRF, A v I RORAL B AR
By Python IRFIRSL U745 a7 45 8 LK E 75 R BB /NG 78 r JF 5.

findall() J5 72K BT A VLG 1 545 8 8 o0 AR N A R Bl An SR AT VLRI, JUR [l — A
AR, AL

>>> re.findall (r'o+', wood)

['o', 'o0', 'o', 'oO', '00', 'o', 'oO0'l]

>>> re.findall (r'e+', wood)

[
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U SR AE 2 VS T 1K /NB A% E 4 0 ? 7T LUK 48 5E A findall() VEME =A% S
¥: re.JIGNORECASE.

>>> foo = 'This and that and those'

>>> re.findall (r'th\w+', foo)

['that', 'those']

>>> re.findall (r'th\w+', foo, re.IGNORECASE) # case 1s ignored while matching
['"This', 'that', 'those']

n SR AR HoAh 2R3 04 B e A UL 7R 0 78 4 707 TSI re.sub() A58 . T IR
BIFrE T E I - B SRR A RAE R AT R R ], ARSI

>>> wood

'How much wood would a woodchuck chuck if a woodchuck could chuck wood?'
>>> re.sub(r'[aeioul]+', '-', wood) #3 NS4 ENFRAN, BiFERFE . HineEfrs

'H-w m-ch w-d w-1d - w-dch-ck ch-ck -f - w-dch-ck c-1d ch-ck w-d?'
IR DT E 356 23t W LIS re.sub() SEBI, A RRf B e = 57 s O S 4 e BT, AR
R

>>> re.sub(r'[aeioul+', '', wood) # B2 05 R
'Hw mch wd wld wdchck chck £ wdchck cld chck wd?'

R A AAE V22 AN R 19 7745 5 A DG RC OB 3Rk 5K, B ol 1E ) 3k Xk i A Python
X%, XFE, ENMXREXMWERRSEHIV W IFE—IRIFELMAH. BT E FSA
(Finite State Automata) fE 15 A2 & 51, B 7B e, Nk, &4 H
re.compile() 77¥%, AU

>>> myre = re.compile (r'\w+ou\w+"') # ¥ myre Ha 12 N 1E ) 218 200 5

>>> myre.findall (wood) # B myre FIEMA findall () ¥
['would', 'could']

>>> myre.findall ('Colorless green ideas sleep furiously')

['"furiously']

>>> myre.findall ('The thirty-three thieves thought that they thrilled
the throne throughout Thursday.')

["thought', 'throughout']

GiETE R E, AT DA E AR IR R o R B AN re T7iE. 1R B TEIHF
myre & X BT r\wrou\w+ 4 B IE N R IA A, 7E myre EiAH findall() 77i%. #H
T RPN, AR ERE L — A2 BT H myre.findall(wood) & M — 75 22
IR VS

A, AT NG E TR R W AFAEULEC RO R . FEX PRGN, re.search()
e MREFIE S . re.search() AN EHE —AULHE, AJFiRH. R ELBIITHRT, N
RE—ANEEC R WRER, WALZIREMETE. et 7E 'Colorless ... F4F & H pL L)
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VLPC, BRI, SREIULHCXS 5. Wood F4F H B — A 'e's FLL, AT IR [BHEAT{E -

>>> re.search(r'e+', 'Colorless green ideas sleep furiously')
< sre.SRE Match object at 0x02D9CB48>
>>> re.search(r'e+', wood)

>>>

A PAAE if 264448 A B9 B R SC A A F re.search(). 7R T [ AIACES B, if L AT RS A
re.search J7 52 A IR BT B, SR 4T ERULHEC B350 70 FIULEC 94T (R if 2540
f*) someobj i [2] True, HE someobj AN 4& LA NZ—: "nothing". X 0. FFFFH ", &
FIF [ Ml ()

>>> f = open ('D:\\Lab\\warpeace.txt")

>>> blines = f.readlines()

>>> f.close()

>>> smite = re.compile (r'sm(i|o)te\wk")

>>> for b in blines:

matchobj = smite.search (b)
if matchobj: # True if matchobj is not "nothing"
print (matchobj.group(), '-', b, end='")
A
i
smite - servants to rejoice in Thy mercy; smite down our enemies and destroy

smote - wives and children." The nobleman smote his breast. "We will all
smote - you, Papa" (he smote himself on the breast as a general he had heard

smite - Faith, the sling of the Russian David, shall suddenly smite his head

A7, FATARZE RS R 5P hPrE A “smite / smote ...” FFEH]
7. EHMEM readlines() JiiEAs ARSI AT AN 85, BIONZ IREATILHC,
FIrBL, iR NRIA . fJa, (P SCART, 18I search() ik BIE —MILACK &,
I H AT VEECRS GAFAERS 44T BT DL A 3 AT

2.15  SCHFHRAE
SO AT et H RSO 4 PSR, B T

import os.path

path = '/home/data/file.wav'
print (os.path.abspath (path)) # IREIZN G (BEHANERE)
print (os.path.basename (path)) # IREHAE PRSI SE4
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print (os.path.dirname (path)) # IREIMEFEERHEZ

AR

/home/data/file.wav
file.wav

/home/data

2.15.1 EEXH

BATRANSCA A, AR 4nF
lexicon = open("lexicon.txt")
for line in lexicon:

line = line.strip()

print (line, "\n")

lexicon.close ()

BEN utf-8 Zmhdd ) SCA A, AR

import codecs

import sys
transcript = codecs.open(sys.argv[1l], "r", "utf8") # BSR4

for line in transcript:

print (line)

transcript.close ()

N EIENCARSAE, ATME A w1 open() B £ U SBEFT FEB SO, RS
Wr:

new path = "a.speaker info"

fout = open(new path, 'w')

TEVER, R new days.txt /EFHF X2 BT EAFAE, MIEHIHAZGHBIR, B
DATEAS ] 'w' A QR 2N

—BATIFH oA, W LU BN <file>.write() B EHETRN SO . B ANERIERER
BASH, SGSBLT RS, B ZFERES N GRS P I HAT
D 2R A B AT R, R BIARES R

fout.write ("\nID:\t1212")

46



#2%  Python BARKLA

R P SCA AT B ORI L R SCAFE AN ST AR AR B 2 B R e L 5E e % P SO 3 T ff R HL A
REFFRERS VT M EN DR ORAE 7 I8 24, FrbL, — @ BSCHISCHE. f# ] <file>.close() B
BRI A SO, AR

fout.close ()

{5 open() BRIEANZE ST G AT LUg B e 2 a0 R

o v TG S CBRIME; TTLAIERS) .

o w' FHTOIEH T 5 ANREC.

o o' I THH N A B I B SO

X json A4S, FTBASN json BB A, ARRS A0 -

import json

data = json.load (open('my file.json', 'r'))
7N json AN AW -
{"hello":"lietu")

VN json B 20 SO R

>>> import json
>>> print (json.load (open('my file.json','r')))

{u'hello': u'lietu'}

2.15.2 EHBNH

Linux #4E R4 B SCF 44 X 40 9530 K/NE, T Window #:E & 4 b 19 U 44 AN X 43
FEKPNE

A LAE A os.rename 77 % dw 44 S0 Y6 touch A A O E — AN S0, AR
I

# touch ./testl

SRIGHE testl HE4 N test2

import os

src= 'testl'

dst= 'test2'

os.rename (src, dst)

2.15.3 EHXH

i [} os.scandir 3@ JJ;—> H 3% . os.scandir() /7 %R [ —ANEARLS, R~
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import os

with os.scandir('/home/') as entries:
for entry in entries:

print (entry.name)

X @ with A B R SCE B SR MIE A, IR ERAERFE RS B3R E 3k
BB
FATERH —AN B NS, AR .
dir entries = os.scandir('/home/'")
for entry in dir entries:
if entry.is file(): # FUWTITE & 75 A
print (f'{entry.name}"')
AR T — A A AL B o SO, 0T B F os.walk() 77 os.walk()
BOALLE b F oy P B, ARSI
import os
for root, dirs, files in os.walk("/home/") :
for name in files:
print (os.path.join (root, name)) # FTER SO

for name in dirs:

print (os.path.join (root, name)) # TENHE &

2.16 with i&4]

with 1B AJ7E Python A FR V2 f .
with &AL

with context [as var]:

pass

X B context & —MRIENX, BHIREI AN RIFRFSE var o

LLF & — il :

with open("data.txt") as f:

print (type (f))

TEAHBF, open("data.txt") ¥fiR Al —4~ io.TextlOWrapper Xf %, %5 G5 LrA7 )AL &
fr,

5 with 38 &) (1) 3 25 K] 2 with 38 5] 58 B G B AT — A A B R, R B AR
R
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with open("data.txt") as f:
print (type (£))
print (f.closed)

print ("--end--")
IB4TIXAS Python JHIAS, A 211 F 45 2R :

<class ' io.TextIOWrapper'>
True

-—end--—

ML TR R AT BRI, with 5 ARELE SE RN SR IS . TP AN TR BBl 5k ST
fEo ERTLURIL, with iR QI MR L RN . £ LR, 2& f f£% 4 Python
AR AR T AR, AU AE with ).

2.17 f4ili] pickle BiLFHIAL R %

AT DA A A7 H ) Python EHE 0 RORAF B HEMI SO, IR T 0 R 22 B I A AT USR5
MRS R B % . T RN W EFERIL .

MSCAI S L SR RFR A IR B o« VD20 IRFF A AN 32 A5 AT RO SR Y5 AT 28] 1) 40
PR A 3 ] i 2 s R — 7 (1 42 4 KUK o pickle AR Bk ik % 25 AR I TE VR A TE 5 5] R
B iR .

R 2 — AN Bk o i R 1 B4 1

import pickle

emp = {1:"A",2:"B",3:"C",4:"D",5:"E"}

pickling on = open ("Emp.pickle", "wb") # FTH M "Emp . pickle”

pickle.dump (emp, pickling on)
pickling on.close () # KM

R “wb” MAE “w”, BIVPTA BRGS0 719 78 B
N TN W] S A A T g

pickle off = open ("Emp.pickle","rb") #EEUCER, EER "rb" AR "t B
emp = pickle.load(pickle off)
print (emp)

2.18 [ A R g fe

B R R 2 AR, R DERNARS, N T REWEEA T, FE
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AR R MR A REE CFE) AEA TXEHEARNE GRED HI&EE. AR E
A& TR SRR .
LIS R EUE X LR T def FF3k—FE, 7E Python 1, iR T class & X —K.
W 2 —AME R E o
class MyNewClass:

''"'This is a docstring. I have created a new class'''

pass

—N KA ASET R A A 2 ], HerbE T TR R R T DO HE e
Hrpie A — ek @ te, XEEMELIXCNEZ () TPk #iltn, _ doc Hfit 1%
MR, ARSI

class MyClass:

o

%
K

"This is my second class"
a = 10
def func(self):

print ('Hello')

print (MyClass.a) # 4 10
print (MyClass.func) #%itl: <function MyClass.func at 0x0000000003079BF8>
print (MyClass. doc_ ) # #itl: This is my second class

A DIARYE R BBOR G 5, G REE AT B0, AT
ob = MyClass ()

XK B — >4 ob B ST R w] DU X 544 R ET SR U a6 R R
P, AR

ob.func() ##H: Hello

TEE A ROV E B TP RHUE Y self 40, KiZ 5 1 W SRR N ob.func() 1M ¥
BAEM S, EURZER

ZREDY, REWNFRAIITE, NRESHAENE DS H L. F, ob.func()
#4559 MyClass.func(ob)s,

JiEE R GSEECRAR R, BRBUNAZE . 24 Python PR EE G —ANHIER, &
ZRZA RS NS B E BB R CF T RE2HT7E, XNSHEERA
self) .

7E Python W, BT H P XIEME, BN GEE —SERNEEM %, BEAEX
WA JEWEATTE, ATOMEA N ER dir) K3, BRI

ob = MyClass ()

print (dir (ob))
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219 WIS

FER 2 P21 5T ARG S U R SEH,  Python JRIATT BE T 2 A AT B K
SR MR AR F R EIGRE A, BH Z2AERNSHEED, v LB sys.argy 5L
fENBI AT 4L

TAACHD TestArgv.py WU -

import sys

print ("This is the path of the script: ", sys.argv[0]) # BIAKIFIXEEZ

print ("Number of arguments: ", len(sys.argv)) # KERDR 1

print ("The arguments are: " , str(sys.argv)) #str MEGH sys.argv FINZ
A

TR e S I

D:\PycharmProjects\Scripts\python.exe D:/PycharmProjects/untitled/TestArgv.py a b c

This is the path of the script: D:/PycharmProjects/untitled/TestArgv.py

Number of arguments: 4

The arguments are: ['D:/PycharmProjects/untitled/TestArgv.py', 'a', 'b', 'c']

AR BIHYEH GNU getopt_long(). getopt long() #& GNU KA [ getopt A A 1) — 4
BB, TN S ATIR M 2 5. 7F Python ", 3% {8 ] argparse 155 K SEHUAH [A] (1)
ife, [RA getopt HEH AN SE AT A 1) Python SEEL#FH24E, 17 argparse /& Python [ 45k ZE
B

GNU ¥ J& getopt_long() AI VAREAT TGS 2 FAF L T00, Ak BT 28 0 WU 28, 1T JE 5
AL . WAL (40 --inum) 7] PAFIEAN GG 2R T X 43 FF (-abe). GNU ¥ & o ¥Fifi &
EIA AR EA: --name=arg.

argparse F 451X — TAE B F TG . & SCHF GNU getopt_long().

115 e 3N argparse B H W] 461L ArgumentParser X %o X SO RAF I EU AT 2175
B FH T E1E R,

PR AT T A

import argparse

# WAL ArgumentParser 4

parser = argparse.ArgumentParser ()

A LU$ FH add_argument 75 V5NN S 40, W1UH 4K argparse. ArgumentParser() B, 7] DAf%
IR SHCR B E AT N AT

import argparse

parser = argparse.ArgumentParser (description='Example application.')
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parser.add argument ('integer', type=int, help='An integer.')

parser.add argument ('-f', '--foo', default='bar', choices=['bar', 'baz'],

help='Foo option.')

parser.add argument ('--flag', action='store true', help='A boolean flag.")

args = parser.parse_args ()

ToBHUEAT Testargparse.py FI%H &5 F a0 -

usage: Testargparse.py [-h] [-f {bar,baz}] [--flag] integer

Testargparse.py: error: the following arguments are required: integer

2.20  B¥hE

SQLite3 /& N AEH & 118 M Edfa 2 51 % . SQLite3 ZMOLI). KMk F5 4. FHhL

BMSESER. AR R R R, B8 A — MR, T A TR
PR rf P A A BB A7 fif o Python FRifEFE G — N0 “sqlite3” AR, T4k
B .

fsH sqlite3 FEERAE A A7 A1 — > SQLite Kidfe e, RS UIF:

import sglite3

conn = sqglite3.connect ('example.db') # EFEHR R
. SRy N
Frok, bR alER, AT
c = conn.cursor ()
c.execute ('''CREATE TABLE results (dataset text, wer float)''"')
c.execute ('INSERT INTO results(dataset, wer) VALUES(?, ?)', ("LibriSpeech",
0.0583))

52

N1 bR EARAFEN,  FR B AR R .commit() 775, ARSI
conn.commit ()

MR AU results S RIUIF Bovidsk, AUEATT:
A A

c.execute ("SELECT dataset, wer FROM results ")
d = c.fetchall ()

for row in d:
print ("dataset: {}".format( row[O0] ))

print ("wer: {}".format( row[l] ))
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A LL{# B DB Browser for SQLite Chttps:/github.com/sqlitebrowser/sqlitebrowser) & &
H 2 S A A A

2.21 JSON f% X

JSON (JavaScript Object Notation) J&—Fj 4% & ¢ (1) 54 A2 et 0. N RIRE 5 [l
M2%S JISON. HL2StHIRZE 5 i@ AT F12E i JSON. 1] LA JSON A& 46 HH 44 B / B0 Fl #5251
PE Y 2H R EARE T R

JSON [BAKHRRAUT 6 Firo

B AR5 mmEy, RS/ NG, RIS E Rk, HA
REEFEIEST, W NaN. 1248 A X o BEERF 554

TR BANEEZA Unicode FARFIIFH. F40F 5 WG 55088, I SRR RHT
B SR

i /RME: A True 8% False F{E—1H-

B AN MENE TR, FAMET LRARMER. AT S/
5, TLRUEME S 5.

WR: L EXS T FES, P4 (WO B7F5H. HTXHRBER
INRERE, RGN RN M. RS R, FAHES S
fafExt, maEG—Xd, B9 " FROGEEA RS A R

null: —N%ME, & #.97] null.

json.dumps() bR ECRE T LG O9 T AT ER O B i, dn S AR g A AR

import json, os

print (json.dumps (dict (os.environ), indent = 2))

json.loads() ERECKE ISON #% B 55 5 i AT 4 Python H BB SR, REIACHS

LI

import json

r

r

{'is claimed': 'True', 'rating': 3.5}

json.dumps (r)

loaded r = json.loads(r)

loaded r['rating'] # i 3.5
type (r) #HH str
type (loaded r) # i dict
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2.22 H&idx

Plgs I IR R T ARG, Oy 7 I TR, MBI, AT

import logging

logging.basicConfig (level=1ogging.DEBUG)

logging.debug ('trainning...")

H & % % K/ X & W F: CRITICAL > ERROR > WARNING > INFO > DEBUG >
NOTSET, HZAATLLE S E X H B

AP EEHG H B FORIE BT o X2 H B Sy AR B H il 5.

40, FileHandler #4380 H Fid g 305 LB n 2504k .

e H B RO AR & T 2 NN E TR, F:

o W IEANHRIZ AN AL FESS (TimeRotated. SizeRotated. Watched) o

 StreamHandler 7] LAt 2] stdout BY stderr 55t «

® SMTPHandler i H 7~ M {5014 H il k.

® SocketHandler # H & id 3% Kk ik Bl E#HF

I4h, i&F SyslogHandler. NTEventHandler. HTTPHandler. MemoryHandler 4 4t
LI

S AT T s E N H LRI — R/ E . R AR, WE A
BRI 20 o TS PR B A 1 e FH A s B BRI S E N o AR5 W DU H Bl seoxd
KA RI TR R B 5 A4

B, '"Y%(asctime)s %(levelname)s %(name)s: %(message)s' 241~ H &

2017-07-19 15:31:13,942 INFO parent.child: Hello EuroPython,

EE, BB HRAERNSEoT H &R RSB ATRE RS R, i, T
logger.info("Hello %s", "Laszlo"), JHE¥4 /& “Hello Laszlo” .
TestStreamHandler.py " 5] AL a1

import logging

logger = logging.getLogger (_name )

logger.setLevel (logging.INFO)

handler = logging.StreamHandler ()

handler.setLevel (logging.INFO)

formatter = logging.Formatter ('% (asctime)s [%(filename)s:%$(lineno)s - % (funcName)s
- %(levelname)s ] % (message)s')

handler.setFormatter (formatter)

logger.addHandler (handler)
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string = "'

logger.info("trainning... \n {0}".format (string))

SR EEE S

2018-06-24 22:01:28,465 [TestStreamHandler.py:12 - <module> - INFO ] trainning...

2.23  SeRsAbpR

YN TSR R, A B RS TE . wT LRI AT I AT R kA 1) R
RGP B KA, ROV EEEAE wy S T, BT AR try fARS 8. 7 try
AR 8, MAE except AAAGHR A AL BE SR & o IXFFEAE 7 AL BEACHE A IE B I AR
TF, BLREAEIE R A PR AR AR e S IE DT AE — .

except fUAHR R 7 0 A B A%, w5 DA% =i T

except ExceptionClass as e: // L et
// BEERARED

ARG S S AR A P 0 7
import errno

output dir = "d:/test"

try:
os.makedirs (output dir)

except OSError as e:

if e.errno == errno.EEXIST and os.path.isdir (output dir):
print (" BEREEHFE") ;
pass

else:
raise e

2.24 AL

Python F- 20 tH 42 80 4FEAX 5 Bt 4if 22 Y Guido van Rossum #458, {EN ABC i & 4k
KA, Re A H R S BOK EERE RS, Python 2 T 2000 4F 10 H 16 H & A, A
BYFZHIhEE, ARG b A 3 F1XE Unicode 1 #F. Python 3 F 2008 4 12 H
3 HKAM. BERZES - ANEREEBIT, JFFEEamEHRE. N2 LR
& 21| Python 2.6.x 1 2.7.x fiAS &2 %1]. Python 3 B KA EHE 2to3 SLHEF, EH LLHZ)
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(Z/bE5rH) H Python 2 fRA% 454554 Python 3.
Python /2 —Fh Z VU XNFEIE T, TERSCRFI N RIGgmAEMSE M mts, HiTF2 e
SCHRE R B A AN T [ D) TH i A
Python )4 75 T 3¢ [H Z J#| 2121 Monty Python (E#) . Monty Python 5| £ H 21
1E Python fRRSAI S+ . 540, Python 4% 1 F FIfh A & /& spam Fl eggs, M AEfLSE
] foo F bar.
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