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Help and Documentation in IPython
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Accessing Documentation with -
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In [1]: help(len)
Help on built-in function len in module builtins:

len(...)
len(object) -> integer

Return the number of items of a sequence or mapping.
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In [2]: len?

Type: builtin_function_or_method
String form: <built-in function len>
Namespace: Python builtin

Docstring:

len(object) -> integer

Return the number of items of a sequence or mapping.
EMRTAXN/LTFERT—), BRENRAEE:

In [3]: L = [1, 2, 3]
In [4]: L.insert?

Type: builtin_function_or_method
String form: <built-in method insert of list object at 0x1024b8ea8>
Docstring: L.insert(index, object) —- insert object before index

BEENTHRAS U RABRELBENSHEHER:

In [5]: L?

Type: list
String form: [1, 2, 3]
Length: 3
Docstring:

list() -> new empty list
list(iterable) => new list initialized from iterable's items
EENE, XMAETERTRECZNRAFEEMNTR! TEEX—1HHA docstring B/)\BR
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In [6]: def square(a):
....: IIIIIIReturn the Square O.F a.IIIIII
feeah return a *xx 2

BER, NTHERYEIE— docstring, (NINEF—ITHRET —1TFHBFHEE, AT docstring
BEZZTHN, BLHRERRG, B Python W=13|SRRZTFNH,

ZTRA 7 FFSHRIEEIXT docstring:

In [7]: square?

Type: function

String form: <function square at 0x103713ch0>
Definition: square(a)

Docstring: Return the square of a.
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Accessing Source Code with 27
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R TIREUERBARELR (ERAENES ?2?)

In [8]: square??
Type: function



String form: <function square at 0x103713cb0>
Definition: square(a)
Source:
def square(a):
"Return the square of a"
return a xk 2
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In [9]: len??

Type: builtin_function_or_method
String form: <built-in function len>
Namespace: Python builtin

Docstring:

len(object) -> integer

Return the number of items of a sequence or mapping.
? M 2? /AT —DRBAXRERNEO, RIUEREME Python REEERIARER.

Exploring Modules with Tab-Completion

IPython Z— 1M ERIIEORZA Tab BEMAMEHREN R, BRESRZENAS. EETFROT
Flsh, FHAVIEH \<TAB> k%K R Tab 2.

Tab-completion of object contents

B— Python WRIESEZMEMEMTE. MULRIITICAY help REEEML, Python B— 1 RERT dir
BRE, FIUREI—TEMMGIENTIR, B2 Tab Bt 2R OELMNNAETEFERE, BE8E
MR R ARMNTIR, TMBARXTHROZR, BMNL—Tax () 7 Tab §:

In [10]: L.<TAB>
L.append L.copy L.extend L.insert L.remove L.sort
L.clear L.count L.index L.pop L.reverse

NTHER-DSHRNETINR, ABANRERS EZBME—THEILNFR, ARG Tab BIESEKT
ECRIE LS IA:

In [10]: L.c<TAB>
L.clear L.copy L.count

In [10]: L.co<TAB>
L.copy L.count

WRRE—TED, ZT Tab ESERMENNE, H1A0, TEREIPHATERS LK L.count
B

In [10]: L.cou<TAB>



R%E Python g B &X o nH | /MREMAE | REEM, ERIZRIRGI, BIETE TGRSR
ThWEREMHAE, NTERBER, XTIRFINBE T XLELE HENEHAE, AT, RATE
TR AN — R TRIERIEXLEFR BRI AR

In [10]: L. _<TAB>

L.__add__ L._gt__ L._ reduce__
L.  class__ L. hash__ L.  reduce_ex__

RNTYEEEN, XBEREBRTHENEIRTT, K30 Python 455N TRIZ S5 (BRFRIU
{E"dunder 5iE") .

Tab completion when importing

Tab Bal#h2EMNEBRSANRINIEFEER. TERXMGARER itertools BHEA co FFkRIFR
BASANNR:

In [10]: from itertools import co<TAB>
combinations compress
combinations_with_replacement count

B, (RBAIAA Tab BalthEREBRARFAMBAISANE (XEEIREY Python RIERHMLE
B=AHAMERA NMAR) :

In [10]: import <TAB>
Display all 399 possibilities? (y or n)

Crypto dis py_compile
Cython distutils pyclbr
difflib pwd zmq

In [10]: import h<TAB>
hashlib hmac http
heapq html hus1

(T EERER, FREITNENRAFMARISARN 399 TEMER, )

Keyboard Shortcuts in the IPython Shell

MRIREAUEN, A LIERREPERTRER, RRATHAEER Cmd+ CH Cmd +V (5
AR Ctrl+ CHICtrl+ V) , EMNERZEFNASTATEFNHELY, SERFSRRERARE
IBRAFIITZ, TATROX A EE: (4 Emacs, Vim %) BEERRBASHAFRMETRZIRE
B®1E.

IPython 7% EidfRiBZRI 4SRN, BREHMRMT —LRELN, EBRERABIHRIRIE
SN, BMNSEXLRFRDONILE: SRER. XRBANRER. LR IRERMNEIRE



/o LU AR LIRFRMEAMDIRER, TEAONRAILTERIFX .

Command History Shortcuts

AREARITICHRBREVRESVZ IPython IRUHIISMasLHENREL N, XTe<IHEBET
fRERIRY IPython ZIE—ARFIBRIG <L LEZFMEE— IPython BCEXHER12 THY SQLite X
EER., FRXLHLIREENDAMER L TEXKEHHE, BRIHAERLHRIED,

Keystroke Action

Ct rl—p (or the up arrow key) Access previous command in history
Ctrl-n (orthe down arrow key) Access next command in history

Ctrl-r Reverse-search through command history

REBREANER. EI—TF, BIIEXT—PIUE square BIREL, 1LFHANIM—1FTH IPython
shell iz [EEFR Python [HE, EFHEXTREBIEX ., HIRFE IPython LiHIZT Ctrl + r §27Y,
BERIWM TR

In [1]:
(reverse-i-search) ':

MR TEFIEMAFHN, IPython EEMERNERAING S, WRERNE, FRTECEL

=k,

IEESE

In [1]:

(reverse-i-search) sga': square??

RE] AR A INE ZIFREREFREXEER, HEF XL Ctrl + r RIS II—1LEIZEE
<, MRIMER—THRMTIIE, =T Ctrl + r BAIG AT AEE:

In [1]:
(reverse-i-search) sqa': def square(a):
"""Return the square of a"""
return a xx 2
KREMRES NG LG, BT Return BREESXIEEKR. AEMANUFBERINSGS, HER(IN
=RE:
In [1]: def square(a):

""""Return the square of a"""
return a sk 2

In [2]: square(2)
Out[2]: 4

BER, RBEIMA Ctrl+ p/ Ctrl + n FELTHRREKRHE, ERNXZLEESTHR/LTF
. HERN, MERBA def AFIET Ctrl + p, MKREMRMNGBLHEFHEIMUdef FFLBRITAY
W< (MRBHNE)

Miscellaneous Shortcuts



BE—EREAMEZRIL TR FNRER, EREMEIFEEHA.
Keystroke Action

Ctrl-1 Clear terminal screen
Ctrl-c Interrupt current Python command

Ctrl-d Exit IPython session

WRMBEREAET —TBITHEIFERNER, Ctrl+c REFRMEEIR LART., XETEH—L
IRIERAIBEFE LEZR LM, EREITBMRRMZIMEN. —BIREMT XMAAILZ, &
ESHRERXEREAANABIEMIIRP.

IPython Magic Commands

BIMTMAT IPython A LRAEER B IR BN A N ERFIRE Python, KRTGNE—L
IPython £& 18 Python 1B/AEA 2 FAUIEIRINEE, XLEINEEMRFRIE IPython BiE#@ <, FHEEL %
RFSERRIR., XEBEGIJTRTEGHERNERIESTPNESMERLE, BiEATGLBEMMR
IX: 7EE (line magic) B TTEE (cell magic) , 1TEEMNEN % FR/IENRIS, EBTET
BN BITBIAMED %% EARIE, EBRTZTHRA. TESERRINITIS—LEENETF, A&
EESE M —LERNEEGS.

Running External Code: %run
UIRFFREE RN, AR LIESEER Python #IREXNRENEN, FEBEANA
RIB SRR BB,

£ IPython RIEFIETZHINARBIFEELE, TRAES—THEOPEITXLERFREB, XTINEER
@ %run BiEa LKL, RIRIREIE T —1 myscript.py X, EXHEEUTAR:

#
# file: myscript.py

def square(x):
"""square a number
return x xk 2

for N in range(1, 4):
print(N, "squared is", square(N))

{RE] ATE & N EDXHETE IPython RIEFBITIZER:

In [6]: %run myscript.py
1 squared is 1
2 squared is 4
3 squared is 9

BER, SRETTXEABZE, BT E SRR EE A ME IPython R1ER{ER:



In [7]: square(5)
Out[7]: 25

IPython &Mt 7 JLAH A AGHR B AT, FRATLATE IPython EREZEHRIA %run? ERFEIX
=R

Timing Code Execution: stimeit

F—TIFEBRNEEREZE %timeit, ERBITEIZ THK—1T8 Python IFEGRIRITRIE, 51
a0, BeARTRERE T RV IR S HYIERE:

In [8]: %timeit L = [n ** 2 for n in range(1000)]
1000 loops, best of 3: 325 us per loop

%timeit B9IF4LE, ESBZRHITEENGS, UWRESERENER. T 2171849, AJUMA
BTN % FSBEETHETTEEL, MUGEZITHA, Ha, TEE for BHNREIFLEN:
In [9]: %%timeit

= []

L
: for n in range(1000):
L.append(n *xx 2)

1000 loops, best of 3: 373 us per loop

MIX EERFANIAIELR, FIRGEERZH for EIREIIRG 10%,. RIVGE 19 Ti—SRER
ostimeit MIER(RBHAT IR HTHITS .

Help on Magic Functions: 7, smagic, and sismagic

FIEBRY Python (REX—4E, IPython BIARE AT RS, HFHAMEIMENT TUIREUXLE
BRSEER. Bla0, R TIEE %timeit BIAREAISAEERE, TIAERMBAMN TGS

In [10]: %timeit?

HAR X FRE A OB £ GERS . N TRETABER A BAMAR IR —LERE, 7
AU TGHL:

In [11]: %magic

AT RIERT E R HIRGA B T ABIERANTIR, TAMANTGL:

In [12]: %lsmagic

REHRTERENR, FERNARNERRIPNEREXMECHEERY ., XEFZEAENA, BE
MRIREAE, FAINSEXRNSERZH,

Input and Output History

HBANERTEESR, IPython shell A LT AR Ctrl + p / Ctrl + n RIFRIEBMHEHSL. B
4, IPython 7£ shell 1 Notebook FR#&RIR M 7 JIMIRENA EHLHME AR, URXLEGSAER
FRHBEERX. ATESEAENA.



IPython's 1n and out Objects

FERINLE, FERIRNAZASHIZAE IPython FEIAY In[1]:/Out[1]: 2RV T . 1BEPRE, EAH
FRRRFEMEHN, DA T ELHNREFNEARMBANBLFLOEE, BRIANTR
REHT PRI

In [1]: import math

In [2]: math.sin(2)
Out[2]: 0.9092974268256817

In [3]: math.cos(2)

Out[3]: -0.4161468365471424

BINEAT—THNEN math I2F 8, REITE 2 WIEZREBEFRZREE, LA EE
shell F# A In/Out F7%, {BEMXANLL—IPython SEfF_EAIZE 7 IUE In 1 Out B Python &,
XETEANEMURMRGLIHE:

In [4]: print(In)
['', "import math', 'math.sin(2)', 'math.cos(2)', 'print(In)"']

In [5]: Out
Out[5]: {2: 0.9092974268256817, 3: -0.4161468365471424}

In WRE—MIIR, BRINFICRMAENSGS FIRPNOE-—DE—T AL, BMEN[] ATARER

F—FBT) ¢

In [6]: print(In[1])

import math

Out HRAB— IR, ME—TFH, EXWMARFTMFEENNEmE (MREME) -

In [7]: print(Out[2])
0.9092974268256817

HEE, TEME7RESEHL, H12 import IBGF] print IBAMAR NG E . N FEEIRTESR
BELEI, BRFMEE, print 2— P RE, BHREMER None, XHEMAEEIRET ., SHIFRIT,
{E{@R[E{EZE None Bm L&A INE) Out TEA,

MREBFAZBINER, BRUERNTBAREREL. Hla0, FIBZRITESERIEE sin(2) 211
cos(2) 2 IUFl, Z5RUWT: results:

In [8]: Out[2] *% 2 + Qut[3] *x 2
Out[8]: 1.0

BMEERZE 1.0, NEAUREE. EXTMIFH, JEIFEINRZENGR, BREUARMRHT—T
FEERNTEARREESNREZEER, BaxHEMZIFEER.

Underscore Shortcuts and Previous Outputs

#rERY Python shell (X BE—TATIRRMBINMENERRER. T8 _ (BTHE) BTEHR
DARUAYEEIE, XA IPython FRBIER:



In [9]: print(_)
1.0

B2 IPython Bt 7T — 45— RRIAAMEZ THEIRBRRE_THERL, B=FTRIZRGHL
F=HEmE GETEMRERENGS) ¢

In [10]1: print(_)
-0.4161468365471424

In [11]1: print(__ )
0.9092974268256817

IPython FUIX—INEERILLIFIE . BE =K THATRER LRI, FREXMER TELITSH
EEMHELE,

XERERI S/ —TRER—OUtX] NEERERNZE X (BI—FTHENTS)

In [12]: Out[2]
Out[12]: ©0.9092974268256817

In [13]: _2
Out[13]: 0.9092974268256817

Related Magic Commands

A RIRE AT BN S, %history BEHSORIEEEM, £ FENRAIDENEZIN
faIFTENRT 4 RBAGHS:

In [16]: %history -n 1-4

1: import math

2: math.sin(2)

3: math.cos(2)

4: print(In)
RERIRGI, PILAAN %history? SREEE ZEXE RN PTARIAFEER, EMtEUNEEGS
B %rerun (Z@WEMRPTEDHLGL) M %save (ZaIGEDHEHSREFR—PXHF
) . RBIRENEZEXER, BINRER 2 BEIEE (FBEZM 1.2 %) .

Shell Commands in IPython
RAIDAUBE N | RS 1ERRISTE IPython RHATEGIG<LITEa<S . B, Is. pwd Fl echo a5<AIA
BREUTAXET:

In [1]: !1s
myproject.txt

In [2]: !'pwd
/home/jake/projects/myproject

In [3]: 'echo "printing from the shell"
printing from the shell



Passing Values to and from the Shell

shell 8L RAXBILAM IPython i, ERIDAR] IPython S B E#ITRE., HIg0, RAILAEE—
PNMRAEHRIHIFED shell a3 <894 HRZFEI—1 Python FI%&:

In [4]: contents = !1s

In [5]: print(contents)
['myproject.txt']

In [6]: directory = !'pwd

In [7]: print(directory)

['/Users/jakevdp/notebooks/tmp/myproject']
IR, XREERHAUINRMAZRIRE], b IPython FRE X B—455 shell IR[EISEEVAIHZ
R[E:

In [8]: type(directory)

IPython.utils.text.SList
X& LA Python FIRRG, FHAEMGIIR—1FRIE, E2XMEEXEEHMINEE, FI90 grep
0 fields FEUK s« nfl p B, AVFREMMIER. EMERER. RAILA IPython WER
EEPREEEZNFAER. Z— T HEMNRE, BIE Python TEEN shell, BIBEE
{varname} &£ :

In [9]: message = "hello from Python"

In [10]: 'echo {message}
hello from Python

TELEEEAESA, £ shell s HAXLMNEEEN,

Errors and Debugging

KBALMNBESTEEFTE—LIRNE, M IPython BT —RIIRSX—RERNERNIE, X—T
BrRRERRLVABRERNTA,

Debugging: When Reading Tracebacks Is Not Enough

FERY Python REXEIX THARZ pdb, ER Python BiiXZE. X MEHBRTFAFERTETN
B3, MEEETURESHEIRNRE. IPython IBighRAEIEINEEZE ipdb, ER IPythonZ RAYEI
2. BEMEITEMMELSNANERS, XEAS—NA. (RAINBIAELXE T HRXTEN
MEZER. IPython RESENFILFEFEME %debug BiEHRL T, RMEFHREERFR
Rz, ESEFRERENTA—TRENBIMRETRN. ipdb B RRFILRA AREL =B S
WS, RRAARE, HEEEIT Python 8%, KEERIINEE, ARHIT-LERENES, RE
A quit RERBINSIE:

ErenFriendsList = ["lambda", "c7w", "learningRate"]

def ErenFriends(friends):



print(friends[3])

ErenFriends (ErenFriendsList)

IndexError Traceback (most recent call last)
/Users/zhaochen20/Git/blog_zhaochen20/source/ipynb/Python #HFiERR.ipynb Cell 39
n ()

<a href='vscode-notebook-cell:/Users/zhaochen20/Git/blog_zhaochen20/sourc
e/ipynb/Python%20%E8%BF%9B3E9%298%B62E8%AF29D2E92A2%98. ipynb#ch0000038?1ine=1">2
</a> def ErenFriends(friends):

<a href='vscode-notebook-cell:/Users/zhaochen20/Git/blog_zhaochen20/sourc
e/ipynb/Python%20%E8%BF%9B3E9%98%B62E8%AF29D2E92A2%98. ipynb#ch0000038?1ine=2">3
</a> print(friends[3])
-—--> <a href='vscode-notebook-cell:/Users/zhaochen20/Git/blog zhaochen20/sourc
e/ipynb/Python%20%E8%BF%9B3E9I298%B62E8SAF29DEI2A2%98 . ipynb#ch00000382?1ine=4"'>5
</a> ErenFriends(ErenFriendsList)

/Users/zhaochen20/Git/blog zhaochen20/source/ipynb/Python #PiERE.ipynb Cell 39
n (friends)

<a href='vscode-notebook-cell:/Users/zhaochen20/Git/blog_zhaochen20/sourc
e/ipynb/Python%20%E8%BF%9B3E9%98%B63E83AF29DIE92A2%298. ipynb#ch0000038?1ine=1">2
</a> def ErenFriends(friends):
--——> <a href='vscode-notebook-cell:/Users/zhaochen20/Git/blog zhaochen20/sourc
e/ipynb/Python%20%E8%BF%$9BIE9I%298%B63E8SAF$IDIEISA2%98 . ipynb#ch0000038?1ine=2"'>3
</a> print(friends[3])

IndexError: list index out of range

%debug

> /var/folders/wz/s207qnql6zsgydkft7gznr040000gn/T/ipykernel 9667/2067241702.py
(3) ()

1 ErenFriendsList = ["lambda", "c7w", "learningRate"]

2 def ErenFriends(friends):
e 3 print(friends[3])

4

5 ErenFriends (ErenFriendsList)

['lambda', 'c7w', 'learningRate']

EPMREX AR BINEER AL, BNNEETNRESSARNEHREFEZTENE:
%debug

> /var/folders/wz/s207qnqgl6zsgydkft7gznr040000gn/T/ipykernel 7339/2835185721.py
(2) ()

1 ErenFriendsList = ["lambda", "c7w", "learningRate"]
-——-> 2 print(ErenFriendsList[3])



*** Oldest frame
*** Oldest frame

XILRA A RER R SEEIRNER, FEMERWM—TREFASH THR. URMRHEEERESE
ARENH BB, A %pdb BIARECKEX T BIEE:

$xmode Plain
%pdb on

ErenFriends (ErenFriendsList)

Exception reporting mode: Plain
Automatic pdb calling has been turned ON

Traceback

Input In [9] in <cell line: 3>
ErenFriends (ErenFriendsList)

In [6] ErenFriends

print (friends[3])

IndexError: list index out of range
> /var/folders/wz/s207qngl6zsgydkft7gznr040000gn/T/ipykernel 7339/2067241702.py
(3) ()
1 ErenFriendsList = ["lambda", "c7w", "learningRate"]
2 def ErenFriends(friends):
-—==> 3 print(friends[3])
4
5 ErenFriends (ErenFriendsList)

&E, MRIFE—THA, #EFEUREXERiET, WATMA %run -d §<¥iz1T, HFA
next R E P E TR EMIEITHA.

Profiling and Timing Code

A LAABHIEZMELNIEEENESREY, SEFTEESMWIINAXZEENS, BEALXEENEE
MEERXLEFFEEFHEHR. FEUNSENNBSMR: "RA 97% #BYE], HMMNIZICHM/NINE
Z5; TREMAR—FEENRIE, ", —BERBETER, ReSNBHNEITRRZEERAN,
EMREBLER LI —AHTHWINGITINEIFEEH, BRMERNSITHREHBE — RIS RIRME
AR AEE B, IPython 1Rt TR ZHATXEABITII I D TAIRIERE. FRITEITEUT
IPython £ <,

e %time : Time the execution of a single statement

e %timeit : Time repeated execution of a single statement for more accuracy

Timing Code Snippets: stineit and stime



ZBIXEEARE T T RBNNAE, BAITEET %timeit 1TEIET %%timeit BB, HAp
%%timeit AJ ALEAIBEREE BT RITERIBHETTHIE:

$timeit sum(range(100))

815 ns * 12.4 ns per loop (mean * std. dev. of 7 runs, 1,000,000 loops each)
BER, ARAXMRERIR, AL %timeit BahitABRESIZTRZR. WTFRIENH L,
Ytimeit 1§ BEIFEH B> BEEHITAORE:

$%timeit
total = 0
for i in range(1000):
for j in range(1000):
total += i * (=1) ** j

BMREE —TMEEATERERE, HlM, MRE-TIKRFEHF, BIIUESRESRFIR
S =PI HFFRSIRHTHR, EXN—PTFOIIRETHFEER, ANESETHESR
HERE

import random
L = [random.random() for i in range(100000) ]

$timeit L.sort()

100 loops, best of 3: 1.9 ms per loop

XTI, %time BIEREFIRER BIFRVIESRR . MTIETIERKMNG LR, MRBENRS
ERAKAIRERINLER, A %time BIERBBE— T AENEE., TEN—ITFIIERAFEN—
T EHFIIRAIF AT

import random
L = [random.random() for i in range(100000) ]
print("sorting an unsorted list:")

$time L.sort()

sorting an unsorted list:
CPU times: user 40.6 ms, sys: 896 us, total: 41.5 ms
Wall time: 41.5 ms

print("sorting an already sorted list:")

$time L.sort()

sorting an already sorted list:
CPU times: user 8.18 ms, sys: 10 us, total: 8.19 ms
Wall time: 8.24 ms

AJMEL, SANBHFNIIRATHFLES RAFNIIRBTHFRRS, BREMERFNERF



MFIRHITHF, A %time ITRSBEEA %timeit ITRIERNRNEER., XZHT %timeit ZEEREH
T —ERIBIANSIERELERFBAXNITRNIEN T, HIA, %timeit 2FELEFIERFARY Python
M (BIMREW) , ZIRERRERMITR, FEi, %timeit BELL %time ERGEIER,
Ytimeit —#F, %time EiZa <L WA MBI NE D S18ALI ZTCRBRIITET :

$%time
total = 0
for i in range(1000):
for j in range(1000):
total += i * (=1) ** 5

CPU times: user 504 ms, sys: 979 us, total: 505 ms
Wall time: 505 ms

ZF %time ] %timeit WEZEFEEURENTBISEIZIR, FTLGED IPython FIZEEBNTNEE (W7E
IPython @ RFFHHIN %time?) 3KEX,

Python i#

Python %[11a] debug

HEMRRBI—EBE &, Python F2F 010 debug, AR ZBIBEZ S C++ HIiE, debug
EAR FRFEFTRI =00 print B975 5558, Python E#Ea0LL, FHATHRILARTFER IDE K3 Thim, =&
IR,

AME T AEME@TIE IDE(pycharm) fIA—1FERBINETHEEN X ARERZE, MENRERGITE
BB BLITHIT. TEEEREIRE-COE G
HEBBETAITLARSERAHAG LTS IDE 19 GUI, XHAEM python HIEEE
conda X#FH AR, T conda BUIRIE, IPython EEHEREEEHITHITN., ATLEER

conda, LEAAARBEER, BEEHNENR ., AR RTHEMERN conda !

Isource activate

!conda info -e

# conda environments:

#

base /Users/zhaochen20/opt/anaconda3

analysis * /Users/zhaochen20/opt/anaconda3/envs/analysis
torch /Users/zhaochen20/opt/anaconda3/envs/torch

FEEHHBME conda FEZAEE, MEBXAMNIEEELF T conda 53[5, BECEZI IDE
EBEERMRI, FRAFRERBRIURSER 2 IDE 4545 + shell AT,

B AMASBE— T NDE, FZEAITERE, U LG, MUFgE%& C —H RS ERIT
MRETE., X IR, B—7E, IPython RILLERIRAIEA.



IPthon (FBAR/NG) NMYZ—TET Python Shell WREXfEREZE, BN, B2 — 1T IhEEEAMN
Python ., IDE R RINEERZMKEE IPython B embed 75ASEHIRY, HIXEETR T,

from IPython import embed

x =1

embed (header = "x")

Python 3.8.12 (default, Oct 12 2021, 06:23:56)

Type 'copyright', 'credits' or 'license' for more information
IPython 8.4.0 -- An enhanced Interactive Python. Type '?' for help.
X

Out[l]: 1

1

XEHIMEEE T REER, ETUE, HHMAURITIE Python T2 debug Y8R,

RFIGNVES AR EEZNE, AGERKE, HFIWE bug, AEXNEITHZE debug, XBEMR—RA—
EREY, IFFRREFBRA. BE, RARSE—TIEIANER, RERFIILHEEFHE, 5
REBHFZHRA, XEAR brute MEIRR,

HE 28 debug A3EUT:
BHBENERNBREITHE, EWEOEE json MIHMRLIRIBHEIR, ABRAXTRRE:

from IPython import embed

def prettify(file):
with open(file, "r", encoding="utf-8") as f:
try:
meta web = json.load(f)["html content"]
except Exception as e:
print(e)
print(file)
embed ()
return
soup = BeautifulSoup(meta web, "lxml").prettify()
with open(test txt, "w", encoding = "utf-8") as t:

t.write(soup)



BEFXEoAHE, HAVEBSTINEEHE, HEXETIEERRE json #80IEEY, # A\ exception iZ
88, 3TENH(OERFH ORI, #HA IPython XERHE, HRIEEREEREFHTIER, HIFEH
g EIRME,

ETE, HIRT jupyter notebook BIFER, Lfr L, X MHXFLRIRE jupyter notebook 5, 2
BIE—EXT jupyter SEAAA, BERRAA RIMES,

Jupyter Notebook IAMTIHIFZ LT A& XM, AINTENT N EF EiERS KBS
B, ABHNETERUSEEERBRTERNRESR. IEREIRPEERSIR
BAHY, AIER—TNEYERRES, ETERNNIRIPIAERE. B, jupyter B85
FEininRSBEREE, EAMMNNRES, BATEE NTREMNZI IDE, fhif
YIS H tex, pdf, md EERXE, IEFHE.

XEMH E—L8H jupyter 5HAIRR
e Distribution is all you need PDF
e Distribution is all you need IPYNB
e Python Tutorial PDF

e Python Tutorial IPYNB

import numpy as np

from matplotlib import pyplot as plt

import operator as op

from functools import reduce

def const(n, r):
r = min(r, n-r)
numer = reduce(op.mul, range(n, n-r, -1), 1)
denom = reduce(op.mul, range(l, r+l), 1)
return numer / denom

def binomial(n, p):
g=1-p
y [const(n, k) * (p ** k) * (q ** (n-k)) for k in range(n)]
return y, np.mean(y), np.std(y)

for 1s in [(0.5, 40)]:

p, n_experiment = 1ls[0], 1ls[1]

X = np.arange(n_experiment)

Yy, u, s = binomial(n_ experiment, p)

plt.scatter(x, y, label=r's$\mu=%.2f,\ \sigma=%.2f$' % (u, s))
plt.legend()
plt.show()


https://zhaochenyang20.github.io/pdf/distribution.pdf
https://zhaochenyang20.github.io/ipynb/distribution.ipynb
https://zhaochenyang20.github.io/pdf/python_tutorial.pdf
https://zhaochenyang20.github.io/ipynb/python_tutorial.ipynb
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tgdm

EIRNE-LEEREME, 852 tadm, ZITEINERSR, BENSGH, M RERMARTRMLHE
E%, ETRMNEFRIITHE,

from tgdm import tgdm

for i in tgdm(range(10000000)):

pass

100% | SN | 10000000/10000000 [00:01<00:00, 5891043.54it/s]

RHFEVNERBEARNRMR, MARTAFEREHE, ERLEUERXMTEZLE FFIXH, 48
HREAMBE 30 D, WMAMNEESR, HNREEICBETEITH—F, XEHE tadm M=
RAE.

typing
typing E—NETSHEETRIE, FEIERT, BIWARESN TR

def train each document(document: str, process id: int):

:param document: a json file path, containing a long string like
"FHEREIEN | EENERL LRI NESEIMESRT | IXTEED | "

t:return: the neuron itself

pass

typing EEE XIS ERRAOER, tHil List (EBANE) :



from typing import List
def print names(names: List[str]) -> None:
for student in names:

print (student)

SR, OXFFERECENRZE, AJRETE Djiango ERL(ER...

Counter and OrderedDict

Counter #] OrderedDict @ dictionary B9F, FFEHE. FHNAMEEFHIPEHRAFEN
g EEEME KyeErrorfd 5%, {EZHTF Counter BF4iHiTEL, HUt Counter REFF8, a0
SR7 Counter FEH— M EFENTER, FRFERE, MERIRE 0, XHEHIRIFIERE, Counter
B ARZETEM count HEIRER O,

IS, BT Counter XRIUAETEUWNED:
from collections import Counter
course_total_order = {}
try:

course_total_order[course] += 1
except:

course_total_order[course] =1
# M Counter %£2/7, FHE

course_total_order = Counter()

course_total_order[course] += 1

OrderedDict FIRE X, BEFFE, Python FEFHMNIIMEERN, BEXNNFREEZ, Kt
FAETF key-value pair il Dict Bllii/%, i OrderedDict 7] LAIZBR AN IR FIE .

from collections import OrderedDict
dict = OrderedDict()

dict["Eren"] = 1
dict["lambda"] = 2
dict["c7w"] = 3

for key in dict:

print(key, dict[key])

Eren 1


https://zhaochenyang20.github.io/2022/01/09/CS/others/typing/

lambda 2
c7w 3

Pathlib

E TR Z Pathlib, FZAIEHKN Mac EETE, BUXEKRFEERIGMN, SHEER windows
F2ERZ0M, MELERAREEN""F"\"#iT, BZ lambda 437 T Pathlib

Pathlib 7] os IR Z#HEMEXRM, (BRIRNELY, CWRFOIIERZIR, BRHER, EEXMHNR
IR

import os

from pathlib import Path

store path = Path.cwd() / "final training result"
if not store path.is dir():

# os.makedirs (store path)

pass
store name = store path / "refactor.npz"

print(store name, store path)

/Users/zhaochen20/Git/blog zhaochen20/source/ipynb/final training result/refacto
r.npz /Users/zhaochen20/Git/blog zhaochen20/source/ipynb/final training result

Numpy F5l1t

Numpy BIThEEIEE AR, BREWNEBERZE, RS AW, numpy BER C++ 5 Python FE, %
KIBLL C++, SEfr L, BEAXTHETNIE, numpy tb C++ BRE, MR AEAT Fortran K4
SEREITE, #HIETROME, XENFBEFMEDMRIHE, XBXSHHARIIS RFIIM.

EAFH/NFE, RKZEEZEIFIE—MEAR Dict/list 124 json, SAFIEEY json, HIEINE,
F3 numpy 1 Counter FFIH npz 18X, AEIEE npz, json LR ERNAX M, Linux AZIEER
AR E IR FIEE Z# HIS M, M npz (EHnpy) EPR LR THEISE, SEEFMNERE
EFER, MELEXAXERNEFELTRZ, M1.4G B json [E45H 0.6G Kinpz,

Y8R, npz BABTRS, REEFA numpy JEE, MBEARAREIEE, I SRT WIE, FTEIEERE
TR TIERYT html, AEREF. BECSEEMFE npz 7, ERHIMNEBEMEREREARSA, FI
MU A RTET json F] CSV,

import os
from pathlib import Path

import numpy as np

store path = Path.cwd() / "test.npz"



dict = {"Eren zhao": 1, "BkEkE": 2, "&XJf": 3, "lambda": 4, "c7w":
5}

np.savez(store path, dict=dict)

!ls
Python #HMMiERA. ipynb mock. ipynb python tutorial.ipynb
distribution.ipynb numpy . ipynb test.npz
ipython.ipynb pandas.ipynb
matplotlib.ipynb python class.ipynb

dictionary = np.load(Path.cwd() / "test.npz", allow pickle=True)
["dict"].item()

print (dictionary)

{'Eren zhao': 1, 'BkBkE': 2, '&XJfi': 3, 'lambda': 4, 'c7w': 5}
YA, XEEEP K numpy Ndarray BV RFTI A, B FEDHE,

decorator

decorator HIE—1EE, M2 python fIEEIHERRMNES, 5 O0OP HEIFREX—KiEE, BEAEAAS
RRNEZ, HHFARHEILClean Python XABELURNIERE, KIWEMAMRT (FEEHHE)
it 15 code, HREIRXMEF:

@metric
def train_total_dir(self, director):

use a director of document to train the neuron
try:

training_list = get_list(director)

results = p_map(train_each_document, training_list, range(1,

len(training_list) + 1))
for each in results:
self.add_neuron(each)

neo_one = {}

neo_two = {}

neo_three = {}

print("filter 1 unit")
except Exception as e:

print(e)

B—BEAKIERE, X1 @metric EHARRER, BRBELRITXT2EIHEEE, H shebang iE/ER
%. (shebang 5= i#)
@metric

def func():
pass

# XGIEEMF


https://zhaochenyang20.github.io/pdf/clean%20python.pdf

func = metric(func)

def metric(fn):

nnn nnn

running time for each main function

@functools.wraps(fn)
def wrapper(*args, **kw):
print('start executing %s' % (fn. name ))
start time = time.time()
result = fn(*args, **kw)
end time = time.time()
t = 1000 * (end time - start time)
print('%s executed in %s ms' % (fn. name , t))
return result

return wrapper

REHERNEKMNSE, BREFSTHNEDHR.

argparse

1ZTKZ argparse, [ ZNATHAMEITG TS,

W

import argparse

def parser data():
parser = argparse.ArgumentParser (
prog='Pinyin Input Method',
description='Pinyin to Chinese.',
allow_abbrev=True,
)
parser.add argument('-i', '--input-file', dest='input file path',
type=str, help="Input file")
parser.add argument('-o', '--output-file',
dest='output file path', type=str, help="Output file")
parser.add argument('-c', '--coefficient', dest='coefficient',
type=float, nargs=2, default=[0.4, 0.5], help="coefficient")
input file path = parser.parse args().input file path
output file path = parser.parse args().output file path

coefficient = parser.parse args().coefficient



try:
assert os.path.exists(input file path) == True
except:
print(f"You may use an existing file. But you have use an
unexisting file: {input file path}")
print ("Thus, the progress would exit right now.")
exit(1l)
try:
assert len(coefficient) == 2 and coefficient[0] <= 1 and
coefficient[1l] <=1
except:
print (f£"You may input two coefficient. And theyshould be less
than 1. But you have input: {coefficient}")
print("Thus, the progress would exit right now.")
exit(1)

return input file path, output file path, coefficient
BT AT

python3 pinyin.py -i /Users/zhaochen2@0/THU_CST/2022_spring/ ABS/E
A/ input-method/MRXiE#/input_2.txt -0 ./test.txt -c 1 1

BILAEE 'python3 pinyin.py -h* SREXESE, SR, BRBEWNARMAMREENERM, X PEEREZR,
BRRAB NS ZF Notion A Python Tutorial 2

Linux

RS Python 5 Linux RE, FERAHEARERSSR LEARE... nek, HZAIEER
jupyter HZFEES, R HIEKAI Mac Z# IDE EIZARSZS2ZIERAIFE, Fidid VSCode, JetBrains
Gateaway... B[R4 ssh + nano, HE—URLEEEZF T jupyter, E—FIELAN jupyter IR
NERETHAE + XHEHOHERRBEFE, ZfRt:

jupyter@IMAE, HEANMdebug, THERSZE L. webIFiEFuitbxwindows
B, MMRBFUEEECEICA LR ip IhafligfE, tEBAE,

BEEME!

heredoc

R —a) heredoc

> cat << EOF > now
heredoc> #! usr/local/bin/python3.9


https://zhaochen20.notion.site/Python-Part-2-dc4ac581989c4533894bc68a83b0a8d9

heredoc> from datetime import datetime

heredoc> print('current time is %s' % datetime.now())

heredoc> EOF

# XEFBHEGLITIZIT, THET

heredoc MEEM LG RIEIV, PIASEINGIZFXARIINGE, |AM vim, nano, touch #FILA, &
HREAES

shebang

& T3k 2 shebang:

EitEWuEH, Shebang (thFRAHashbang) 2— 1 HFSHINSHENFRF
#! , HHIAEXAXHNE—THRIMTFN, EXHEHREFE Shebang BIERT,
£ Unix BIERZNIRF BRSO Shebang FHIAR, BIXLERNBIENFERESRIE
<, FHAMZIES, HIEEA Shebang X HERRZENIZBRERINSE,

LB+

#! usr/local/bin/python3.9
print ("hello shebang")

hello shebang

conda
conda ERE— A, HEASBE BRMFHT

—NEZLXHJconda iFE

conda create -n env_name python=3.8
source activate env_name

conda install whaterever
Rconda#A 7T, ABFAHpip

pip install whatever

V %V V V #

# conda activate %

> conda activate SRT_crawler

CommandNotFoundError: Your shell has not been properly configured to use
‘conda activate'.

> source activate

> conda activate SRT_crawler

# TERTAMFES conda HEET, @F pip MELXRIXTFER conda #HiE
# MNFETENLER, FJEEE LT RKEBATAIIEER
> pip install python-moudle

raise ReadTimeoutError(self._pool, None, "Read timed out.")
pip._vendor.urllib3.exceptions.ReadTimeoutError:
HTTPSConnectionPool(host="'files.pythonhosted.org', port=443): Read timed
out.



# BBRFE
> pip ——timeout=100 install python-moudle

# WEREMER A requirement. txt, Ji:
pip ——default-timeout=100 install -r requirements_demo.txt

# ok, X1E, THEZZE

> conda config —-add channels
https://mirrors.tuna.tsinghua.edu.cn/anaconda/pkgs/free/
> conda config —-set show_channel_urls yes

(A )RR

&/EiH—i# pythonic ARBXIERIEIRE, EXLiRH, HARREMEIKES pythonic, pythonic FIFFLER
AEOREEMES, ENX—E:

# HEMLEHNMEN, SH9ERIE!
def messages_for_user(request):

def gen_response(code: int, data: str):
return JsonResponse({
'code': code,
'data': data
}, status=code)

try:
assert request.method == "POST"
name = request.COOKIES['user']
user = User.objects.get(name=name)
messages = Message.objects.filter(user=user)
assert len(messages) != 0
return gen_response(200, [

{
"title': msg.title,
'content': msg.content,
"timestamp': int(msg.pub_date.timestamp())
}
for msg in messages.order_by('-pub_date"')
1)
except Exception as e:
print(e)
return gen_response (400, "&FLLA")

BXEHABNLRE=RNBNE, BESRER.
— Python TRROETFTHAXMY, S8 TXEMENT:

1. 5|BRAEEMFEE
EXERTE

. EXBHER

. EEXEHIT RN

. EXREY (B1¥E argparse)

o B~ WD



6. EXERE
&EEX pipeline, F os.system — i, EEANIXTEF:
import os

def pipeline():
print("refactor start")
# os.system("python3 refactor_data.py > refactor_log.txt")
print("train start")
# os.system("python3 train.py -s Large > training_log.txt")
print("eval start")
# os.system("./complete.sh > complete_log.txt")

if __name__ == "__main__":
pipeline()

XESLFR EZE R os BT ShellScript, LR EATHER shell BIZAEREER os.system &, MAER

BE, BERAFKETH Python, MIE shell B, &2 shel IBETANINATKEE, BR linux 82

b

REE.

for i in 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

do
for j in 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
do
python3 pinyin.py -i ./MhdiER/input_2.txt -o ./test.txt -c $i
$]
done
done
for i in 0.9 0.99 0.999 0.9999 0.99999 1
do
for j in 0.9 0.99 0.999 0.9999 0.99999 1
do
python3 pinyin.py -i ./M®iER/input_2.txt -o ./test.txt
-c $i $j
done
done

(31l

BRI MREEFA Python IESFTABIEILSS, EEMBMBENZSTRESR, Python HIAthEETSNEF
1R HIEE S A,

EEAl/ I XIREZE A ZHRE(E T EREMFIRANRHRZERTE, MMFERBHRS — T HIANA ELERN R
A, AAEBER=0REESIRRTE, (ATERBIMNENRY, SMMR=2RE0F
1)

iR T T HERK:

EReBE R HE R IIFN AT REAHMES)
EHEAEBEAEBHENYE, EDEBEXNTMAZHIANE R ITEBEMENAT

3 3

1.
2.



3. MFHBREBIBERIAANA/), BNOFEEBEREIENCEANSIE (LUt AAELRASH
EIFRYEE 100 PEF) 200 1)

4. i FH B REARNR R IETT, BF—EHRNEMN

5. \XISRETENR, MIANEIREREAGENEE, BXGTEFENKK, QMAEERE—K

MR R B Z R BIER

L= = tHLb 2102 A B8 oo

Alte, EFARSHNRFEERT . txt KO, BAEASBIHEE
SRAMRFIFR Python MIASIETRILIRMEL, Heh 1~ 5 NEMER, 6 AT REK.
{ESBE trick:

1. argparse (BT ENNNREENFEXR, REETUAMAITEZNINE, EEREEEEER
WMARTE, MURGIBEIRBN)

2. —LEHEN AR S E BT RFNTSE (REFIR? numpy? )

3. WA SCINENIZ?  (just fucking Google it?)

4. AIRENFERM, ROZANEHEH?

N\EFIFERSHREES TR AIT R, (B2 HEIMAEISIRMTRIFMAER RS, BRihITiAE
. thEEFEIMEBUTR oit BEMNFIVEER, HESZIRRTIENRZEA.

AL, RAEEREZIWAFFEECSHIE, BMNBWAKFIA github 3i# git Tsinghua FTAk,
m—R RSN RLIEE DEEEE:

BENIE &R

. IEET

. README X4

. gitignoreX 4

. MBIRRE X 4

. IMBRHENZERAR
. IMBMNERRAE

N O o b~ 0N -

IURIEMBIR Eren EATERAL Y RAEBINEZE T—15 demo X1, (BR/IBSHFHE.
SLFFAING % Eren HOTFR L (F— 5 AU KIBSHBR.


https://github.com/zhaochenyang20/TOFEL_words_reviewer/blob/main/collection.txt
https://github.com/zhaochenyang20/TOFEL_words_reviewer

