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What Most School Don't Teach
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e
gﬁ 1 import Oven, Sifter, Bowl
==
,g ) :Igﬁ*ﬁs '7J‘;].s Ehs m&*ﬁs %*ﬁ % oven = Oven()
= N= P 4 bowl = Bowl()
3-%; . TERSEH 5 si?ter = gifter()
% . ar _6, oven.Ej)rehtEat(1751)ct -
s : ingredients = sifter.si
y > HERAE , IS HREER , 1% 7 % gredients girgcr boking ot
9 cinnamon, cloves, salt
§ \ }IA}E’,EE‘ 7](*”%‘% , JoiE 10  mixture = bowl.add([margarine, sugar])
N %% whlle.ngt m1xtgreils_llg?}_fluffy():
. . mixture = bowl.cream
) 7]|])\f_]_l'ﬁ;=m‘°'!m 13 bowl.add([egg, water, molasses])

14 bowl.stir()

4 15 bowl.add(ingredients)
Ey*?(*%kd\ﬁ@ ' E_Eﬁ ' ,:TS,H=H 16  bowl.stir()
17 gougn = tl)c{w].%gt(e‘f(walnﬁrg_size)
. 18 ough.rollwi sugar
) Bﬁ)&)t%fﬁ)t%&mﬁ'f"l’ 19 dough.flatten() )
20 oven.add(dough)

21 oven.heat(8)
22 Tif not dough.welldone():

T K AR 7 1L/ K /2018 23 oven.heat(2)
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g print (2+3) K E—Asumf X H 535 F=
2S _
:; . A3 sum = FIAK |
N : B EMTZ T4, BBIATA TR
3 print (2+3+15)
% BTF—A2%, EmMmEsum

y B8EN Hr i sum

print (2+3+15+17+1+33+132+76)
y B10001M4...... ?
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SMEEEFKERPython : Windows

ZMNREFBWindows 8 E E &S
#Z#Python (32 /amd64 )

4,
N

‘*&-%)&4% ;PEJ)&‘E 9 Mﬁiﬁ’%$ jkpyt hon _author_ = i Check Nvl\:)dule Alt+X
= Run Module  F5
I‘J import keyword, tokenize, cgi, re, functoo

Python IDLE (Python

y Command LineEfS1TRE -
R X EXPITEANIES

#Aquit()ki& & Pythond 447

###% Analyze Python Source ##f###f#i#f##88%¢

ief is builtin(s):
'Return True if s is the name of a built

A
A
S
g
%
MR
iy
3
Q
J

File Edit Shell Debug Options Window Help

= HIERZ AR | »-
» IDLEEPythonHIEIR? I - 7.3
WAERMFE D :
Python 3.5.1 (v3.5.1:37a07cee5969, Dec 6 2015, 01:38:48) [ = |
MSC v.1900 32 bit (Intel)] on win32

5"&_7]—_ i{li é] &’f—j‘g D . She11 Type "copyright", "credits" or "license ()" for more informa

tion.

o S < 2 v s >>> print ("Hello Python World in Our Code World <3"):
7f_:g.}3']‘-"» If&/ﬂ!] I#%iﬁ'—'g = %#@fﬂ%/ﬁ-i{.ﬁ’ Hello Python World in Our Code World <3

>>> import math

i’ﬁ" #‘/ﬁShEll q’&’f—j‘ﬁi}?’ (Run_ >Run >>> x=float ("nan");

>>> math.isnan (x)
True

7 K #M&QMQ-@%%& 2 1%/ TR /2018 >>>




EMEERFAERPython : macOS

» macOSHEAPython , (BF% l
FHHSRAAIPython

» WS{THREM “Launchpad->HE
->220R “ , WApython3
Python 3.5.1 '359'6'9; .D..e.:;cﬂ 5 2015

» IDLEM"Launchpad" BT -
~ - SO [6CC 4.2.1 5666) (dot 3)1 on
—_ . . 777 Type "copy r SEaeRAL “Hr "license()" for
) ﬁ%?’ﬁﬁ*ﬂlDLEEEW|ndOWST ;EDE “% " >>> WARNING: The version of Tcl/Tk (8.5.9) in ’

#%  Visit http://www.python.org/download/mac/tclt k‘

=+ : -
* %Eﬁ?ﬂ >>> print(2%x100)
1267650600228229401496703205376

HIBSISHIE (Python) S5

@ @ bt.py - /Users/chenbin/pytest/bt.py (3.5.1)

import turtle
turtle.tracer(0)

—

Python Shell
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p= turtle.Pen()
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pyuser@pyuser-VirtualBox: ~

EMRERFERIPython : FHLinux
e

; gWLinungPgE?Python?, XHHF) 4HIEE) HEM) HEBH(H)

lpyuser@pyuser-VirtualBox:~$ python3
— s on 3 v 17 2016,
 WMSITRAEABEMNEZIRE A
python33EEz5)
» BEFIDLERIERZRE
(FE2—ARELF4LazIEKidle3)

SUdO apt inStall id1e3 File Edit Shell Debug Options Window Help

Python 3.5.2 (default, Nov 17 2016, 17:05:23)
[GCC 5.4.0 20160609] on linux

— = Type "copyright", "credits" or "license()" for more information.
) IR E >>> print (2%+100)
1267650600228229401496703205376
e hello.py - /home/pyuser/pytest/hello.py (3.5.2)

File Edit Format Run | Options Window Help

print ("hello w python Shell ‘

Check Module Alt+X
Run Module F5




{EIDLEFRERIEHNIE{TPythontEls

IDLE BzlE8 Edit Shell Debug Options Window Help

- . @ Python 3.5.1 Shell
> ¢EB}]IDLE Python 3. Open.. %0 5969, Dec 5 2015, 21:
[GCC 4.2. Open Module... ' 5666) (dot 3)] on darv
. . Type "cop RecentFiles » or "license()" for more
) F|Ie->NeW F|Ie >>> WARNI Class Browser #B Tcl/Tk (8.5.9) in use n
Visit htt Path Browser download/mac/tcltk/ foi
= s ; Close BW
. EXHRIEEOREA R -

Save As... 0 3#S
126765060 oA < 38S 376

% 1%7?1‘%552{4: ZZZ====== printwmdowm s¢p ¢ /Users/chenbin/pytest
EE/RGA “D:\homework” RF “ XA e

v
A
N
Q
S
P!
ik
MR
AS)
3
Q
NI

>>> |
”» .S 2
/homework ]1*%% ] i_F @ |IDLE File Edit Format m Options Window Help
e > e | Python Shell in/pytest/bt.py
P = :

B & &AL R & P X soe s st

turtle.tracer(0) aialu il
Run Module F5

> Run->Run Modulej _,_*Er- p= turtle.Pen()

Epython She":FEE‘_’_gE% import random

cs= ('green', 'red', 'black', 'blue', 'brown')
def drawArtBTree(n, w, c):

N
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SR FFEIFS : PyCharm i

PyCharm CE —
[ )
28 , H%New Project . New project
Location: [Users/chenbin/PycharmProjects/homework

> ﬁUEhomewo rkE § D Interpreter: # 3.5.1 at /Library/Frameworks/Python.framework/Versions/3.5/bin/python3.5
|
. ﬁ z zﬂﬂ | ® PyCharm Community Edition File Edit View Navigate Code Refactor Run Tools VCS Window
> ] * Pyt on 3 *ﬁ @ @ ' bubblesort.py - homework - [~/PycharmProjects/homework]

homework ) | bubblesort.py ) bubblesort + [ @K ° Q’
B Project - € == | - 1*  [a bubblesortpy X | [& guitestpy X @ work2.py X [ apy X

=
Q
S
2
ik
MR
3
S
Q
NI

Ay = ) * ﬁJ E v h?mework ~[PycharmProjects/homework 1 dEf bubbleSort(lst):
) (AY [=] F|Ie > NeW... I Python L —— ; for gnum'ir} range(}en(l?t) o T
° 7 bj2016weather.xls or 1 1in rangelpnum):
FIIe gt;jp:;ficsv 4 if lst[l] > 15t[1 o 1]: ’
» bubblesort.p f f 3
R ot ¢ g Ust[i], Ust[i + 1] she
= workl.py
= :I::I:.I-Eﬁgw],l;*‘ ﬁ *ﬂr‘- oz oy 7 st = [23, 45, 12, 100, 10, 0, 9]
> EE%E?& v E E E ¥ » Il External Libraries 8 bubbleSort(1lst)
9 print(lst)

10 st = ['aa', 'bzx', 'kylis', 'google

) Run' > Run...*ig?i*irg 11 bubbleSort(1st)

12 print(lst)

)} T I P th C I Al E3 Run # bubblesort ¥ L
> n oo S- > y on onso e [ =] > /Library/Frameworks/Python. framework/Versions/3.5/bin/python3.5 /Users/chenbin/PycharmProjects/homework/bubk

[0, 9, 10,_12, 23, 45, 100] )
AA,— O = &‘E ['aa', 'baidu', 'bzx', 'google', 'kylis']
m np 717%@ 17 *1“ =5 Process finished with exit code @
-
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*EEJ:F?EINE Gea ny
$1E t % . /I\.% m ?i‘*i rgI }J ﬁg Eg 1 'E .C' .Geany File Edit Search m\:;\:sozz:Ljr;\:::rsf;t)rj;:e);t{g%pi}r:ols Help _—

B ~©O -~ B = d & v & B Lint a

=Ean J L
el r— [ p—
i ! {+38Fo '

v  Functions # merge sort Make Custom Target...

7
~

left = merge_sort(lst[:middle])

right = merge_sort(1lst[middle:])

merged = []

=) while left and right:

- merged.append(left.pop(0) if left[0] <= right
merged.extend(right if right else left)

return merged

(T LAf£Set Build Commands ¥ & &
Pythonfi## & &9 pa A

/&

]
‘QE
\g ¢® merge_sort [9:] é import random Make Object OF8
& - | E;{)rr?ergingscarﬁ 5
S:%; > ]Llﬁﬁﬂjgtt1 W]‘ Hg*ijg b o:alzfg?]s 5 ?def mergingsortl(lst):
ass
voim | Eecue =

',% Python / C/ C++/ Java / HTML¥ % e | .

9 Edef merge_sort(1lst): =2 2 R CoiTands
S o : |
§ y R FFEFIG , Build->Execute 12 middle = int(len(lst) / 2)

14
= ;

17

18

19

20
21 1st = [random.randint(1, 100) for _ in range(50)]
22  orint(merae sort(1st))

Status  23:25:08: This is Geany 1.29.
Compiler 23:25:08: New file "untitled" opened.
Messages 23:25:20: File untitled closed.

Scribble ' 23:25:20: File /Users/chenbin/Documents/s&:##1/0-FxiEHF8/dsa/mergesort.py open:
Terminal

R RFHIR G = A5 512/ % 3K/2018



EEpE FFAIAS : Visual Studio Code
MERRI R dmiasE e —

4,
N

} ey p1-3-2-1.py — BHHLE (LX)
e o — ,_ mRwEE 9] RDER @ p1-3-2-1.py x -
i # HESFESHETE ;
Al > F{EWindows/macOS/Linux i B
,3 <) FRDER P
~ @ p1-3-2-1.py code-data Lyca =2 vd F12
4 FHRB (IR RBTTE S X2
‘ A Y <)
L ANESREN R ERsH MO W
l$ / n ; ;DYCEIC!'IE_ myca ‘ggg% F2
S FISESHORESE. Bl =
— 'S - @ btreelink.py myCa Bt X {OF
~D Eln = > A u % btreelist.py
myCa B34 8X
\< % car.py myCa &% %C
§ > EEOETAEEAGEEBN " tnerty
@ p1-3-2-1.py myCa e
Q > D = s "% FEANECRIEST Python X f —
3 L -+ :D;jszv "‘YEE‘ BT 2481 S T S
p5-1-2-2.py myCa
N Pythonfi#iE22hRA 22 T
: :F ® p5-1-2-4.py W SOER... 03P
@ p5-2-2-1.py e - Y
& p5-3-1-1.py ] 88 =3 ] [T 1: Python s 0+ @ O~ @ %
, ERBEOaERS, iz we 50 s e
—— » :5“3'2‘1'9" !élﬂ&:f:i%ﬁéﬂw km'i::' ﬁg: egi&: 0.000000 kn
> : fni 120 km/h K& 5
‘—l— n” % T.png B{I: 5 EE: 120 kn/h %57 0 £12: 0.000000 kn
Hfﬁ yt on il >>>H{E: #1100 kn KA : B
tree #f: 5 ®ME: 120 km/h HE: 0 B 100.000000 km
& tre.gi >>>{E: FIEMEHO kn/h KE: B
W s g #ifi: 5 MME: @ km/h A @ Bi2: 100.000000 km
4 code =>>MifE: R Bt Bz
> Bfii: 0 EE: @ km/h ﬁn @ £i2: 100.000000 km
. . > .idea >>>iBfE: XH5IFE R
V|Sua| Studlo COde @ btree.py ${l: 0 EWE: 0 kn/h ﬁn @ £i2: 100.000000 kn
o ChenBindeMBP: code-data chenbin$
©0 A0 Python3.6.2 473, 511 T#:4 UTF-8 LF Python @
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PythoniZ1TH IR =it SR SNETE

» Windows+pycharm

y  Windows+VSCode

-

VAR

» macOS+pycharm+VSCode et L
y BEEFEFIR(EFH |, bilibilifug

https://www.bilibili.com/video/av?2
0409543/

™
S
>
S
N\

https://www.bilibili.com/video/av2
0420026/

https://www.bilibili.com/video/av?2
0411647

T KFHIR G = M AL 5 12/ TR K /2018


https://www.bilibili.com/video/av20409543/
https://www.bilibili.com/video/av20420026/
https://www.bilibili.com/video/av20411647

F—1'PythoniEq : EBITHES

v
A
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3
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)

)

FJFHIDLE

{EPython Shellshig \i5f]
print ("Hello World!™")

M EIERRNEITESR |
aLAitH2100 !

B ARIENER A

T KFHIR G = M AL 5 12/ TR K /2018

A Python 3.5.2 Shell

File Edit Shell Debug Options Window Help

JLEEBAERN , SitE:EHA

Python 3.5.2 (default, Nov 17 2016, 17:05:23)

[GCC 5.4.0 20160609] on linux

Type "copyright", "credits" or "license()" for more information.
>>> print ("Hello World!")

Hello World!

>>> print (2**100)

1267650600228229401496703205376

>>> 2%*%]100

1267?59639228229431496?332353?6

>>>

<



F— 1'\PythonfE= : Hello World !

e ; ;I;:FIDLE @ IDLE File Edit Format m Options Window Help

z):ﬁ: ® 0 hello.py - /Users/chenbi Python Shell o.py (3.5.1)

N ° ° - " KL

i > File->New File print ("Hello World!") ‘ e e

§ Run Module F5

e > AR

:; print ("Hello World!") -
3

Q \ File->Save @ IDLE File Edit Shell Debug Options Window Help

E’ ( he l_,l, /U :-z;z?{;(;u:.r*[:-a;bi'm.-'L}:::c;; ments/homework/hello.py (3.5.1) 3

print ("Hello World!'"
> Run->Run Module ene Python 3.5.1 Shell P

Python 3.5.1 (v3.5.1:37a07cee5969, Dec 5 2015, 21:12:44)
[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin
Type "copyright", "credits" or "license()" for more information.
>>>

= == RESTART: /Users/chenbin/Documents/homework/hello.py ==
Hello World!
>>>

T KFHIR G = M AL 5 12/ TR K /2018



PythoniZl= : [@ia. i

ﬁlﬂ‘

%
N
4 T
o
51 PythoniRIFFHHER GEShRIAFHER
f§: gvoid merge_sort_recursive(int arr[], int regl[]l, int start, int end) {
;£ if (stgrt >= end)
return;
~ Ed&f merge_so rt{lst): int len = end - start,dmid = élen >> 1) + start;
o 1if len(1lst) <= 1: int startl = start, endl = mid;
int start2 = mid + 1, end2 = end;
:S? E return lst merge_sort_recursive(arr, reg, startl, endl);
> middle = 1nt(1en(1st) / 2) ?ﬁggﬁ_zogaﬁfur51ve(arr, reg, start2, end2);
g left = merge_sort(1lst[:middle]) while (S[Ear;cl_-:: endl 66 start2 T=teng% TSP
N rlghtdz m?i'ge_sort( lst[middle:]) .,,.ﬂ;‘e%ﬁ;:}f;’”;,[,él?r 1 : arristartel Tarristartiird ©oarriste
merged = . reglk++] = arrlstartl++];
B  while left and right: - R s s
- merged.append(left.pop(@) if left[0] for ;‘ﬁjﬁtir'ﬁ;g'fkf? end; k++)
merged.extend(right if right else left) | ’
L return mer‘ged Bvoid.mgrge_s[(])'rtgint arr[], const int len) {
int reg[len];
merge_gort_recursive(arr, reg, 0, len - 1);

T KFHIR G = M AL 5 12/ TR K /2018



E39ai . MEBRFITIEERIFE—

static 0OSStatus

SSLVerifySignedServerKeyExchange(SSLContext *ctx, bool isRsa, SSLBuffer signedPa
uint8_t *signature, UIntl6é signaturelLen)

{
Osstatus err;

if ((err = SSLHashSHAl.update(&hashCtx, &serverRandom)) != @)

goto fail;

if ((err = SSLHashSHAl.update(&hashCtx, &signedParams)) != @)

goto fail;
goto fail;

if ((err = SSLHashSHAl.final(&hashCtx, &hashout)) != @)

goto fail;
err = sslRawverify(ctx,
ctx->peerPubKey,
dataToSign, Y
dataToSignLen, ks
signature,
signaturelLen
if(err) {
sslErrorLog("SSLDecodeSigne
"returned %d\n"
goto fail;

¥

fail:
SSLFreeBuffer(&signedHashes);
SSLFreeBuffer(&hashCtx);
return err;

plaintext */
plaintext length */

if ((err = SSLHashSHA1l
goto fail;

if ((err = SSLHashSHAl
goto fail;
goto fail;

if ((err = SSLHashSHA1l
goto fail;

err = sslRawVerify(ctx

There are only two
types of people:

Fre s i
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y Programs are meant to be
read by humans and only
incidentally for computers to
execute.—Donald Ervin Knuth

WAL

T KFHIR G = M AL 5 12/ TR K /2018



7 s =
EFRIETAL be e
Mﬂm $25¢
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2390 El Camino Redl. Palo Allo, Clil

> ﬁ?EgEI]FIJ;?;R I H&?‘%*Hg a J:‘;FLElé:ii'?y:chSi DILSSBEJM
HEARARPET X

H A AF3.14159265, BB =T =
_ . ‘ i S = ¢ Art of Computer Programming B
%mbug’b%i%, M128 %ﬁ\ﬁ&éﬂ%, 18 | (Jombmatorlallz)ﬂgontlufs Pdrtlg
CEEES NI RS ESEETE) =

-

ke
0
S
g
%
MR
0
3
Q
NI

B BBl =  The At of Computer Programming FE . ..
) *ﬁa I* EEEKM P%lﬁ — | < Sorting and Searching I -

The Art of Computer Programming R , :

) 1974&3‘*_ . wﬁ _ ~— : Seminumerical Algorithms

The Art of Computer Programming ESER , 35
Fundamental Algorithms
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PythoniBE=RINLANEN - EIRTNITE

K~J

) SURXIRFNAELR

iR
Py
“é ) XIIRECH RIS AYIMER y  XIIRSCH RO BFSIRAYIMSR
) bRk ) SHEEEaMEHRED
o ERRBRKRERE y IBEIRAIAREEIMLIESEF
§ EHint. ¥ E % Ffloat. E K complex. FAEXGH. HEAR. BAE
N~ ¥ {Ebool. FH Bstr
y SR ARAESEmAIIIE
y BEacBIFRALSIXLEE W At E. PEIR
) k1list. Tétuple. £ 4o set. Fi
dict y EMERItLARALNIER |, Hid—
‘ A@*—%ﬂLﬂLEMﬁﬁém
y RSB Z 8L R EBuI L AsE R Fz L. 2L
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PythonZ{iEXE! . BHint, Zmffloat

_— >>> 5
i’é » EARNFSEAPREIR -
= -100
| SR TR AR 5
) ERMEEGEN. ®. R 5 il
;; :%Eﬁ%k EQ?QE, ;§E%i§&%§; ;;> 4 x 7
\SI. >>> 7 / 2
(3 ) l¥lu\§am; 1’E E*g 3.5 2 i
 —E X BN Y &M s
sqrt/sin/cosF&BEmathigiReh 1
import math Z;> 3 xx 4
>>> 2 %k 100

math.sqrt(2) 1267650600228229401496703205376

>>> divmod(9, 5)
(1, 4)

>>> |

T KFHIR G = M AL 5 12/ TR K /2018



PythonZiE=kB! : &

» PythonABXIE IR
 ISAAEEIANSEHTR

| Lot |

>>> 143 .

v
A
N
q .
ég (1+3j)
o >>> (1427 )*(2+37)
O WENLEMRREBESR 00000
o cmathm > (1+42j)/(2+3j) -
S . (0.6153846153846154+0.076923076923076917)
§ import cmath >>> (1+27)%%2
S . (-3+47)
N cmath.sqrt(1+2j) s (27« Imag e
2.0
>>> (1+2j).real r
1.0
>>>

T KFHIR G = M AL 5 12/ TR K /2018



PythonZiiiE3EE! : Zi8(E >>> True

True

£y 15 EE Fal

y IBR{E(NEiETrue/Falsef@f ;:sea se

&2

o AREAI/whileZiE DT S

% i >>> 23<=34

8 HEHIEXERISIREEE True

S lescdi: o5dked >>> bool(0)

S False

- >>> bool1(999)
True
>>> if (2>1):

print ("O0K")

OK

R K F KRG F A 2/ %3K/2018 >>> |



>>> 'abc'
. I I
PythonZiiiERE8 : FiFHh -
abc
i 'abc'
] ARG REPYythonZE/FFHRAT(E >;; ! ;('abc def
éﬂ: []&b ‘I_._IA: g i J (I I
Jl,g e, REeERFhRY=F TR ‘abc def\nghi jk'
= - = = — n !u
) ANEISHERSISHAUERTT o e e
% . -
~ TR >>> print ("Hello\nWorld!")
A Hello
= BITFESRA=SMNESEPSIEER World!
% iy S \YZ Y 7AW /4 — Sl Iabc. 3 Idefl
. BHEHEENES " ®R ‘abedef|
#EA\L, #THFF\n >>> 'abc' x 4
'abcabcabcabc'
y $ﬁ$;§1,ﬁ: ;>> 1en( abc )
+i£3, *2 4], lenk & >>> 'abcd'[0:2]
Iabl

. . 3 1e ____‘:\:k". N\
[start:end:step] Al RRI—3H 5> 'abed’ [9::2]

~ v, ~ ~ v, v, - I I
o7 K PR 5 o A A 2 1/ Tk /2018 acC



PythonZfizRE! . FF&h
| —EERIRIE

split: % %l; join: &

upper/lower/swapcase: K/ EFix

ljust/center/rjust: Hep AL P &3t F

replace: ®#F% >>> 'You are my sunshlne spliel(® )

——
['You', 'are', 'my', sunshlne ']
>SS 1_1 JOln(["One", llfor.ll' "TWOH])
'One-for-Two'
>>> 'abc'.upper()
'ABC'
>>> 'aBC'. lower()
'abc’ E
>>> 'Abc'.swapcase()
'aBC'
>>> 'Hello World!'.center(20)
' Hello World! :
>>> 'Tom smiled, Tom cried, Tom shouted'.replace('Tom', 'Jane')
T ks b AAE 2 w201 Jane smiled, Jane cried, Jane shouted’

v
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PythonZTE=t+l : 5IAGEEIR

y IR{EHiERfoo = 0, SEfR LEEIE
TRBfoolTESE , AABREREIRE
y\j% IIOII

y  FRLAZ S0 LABERS 8 R {E ] — /N 24

IEY S ., Lkl True , 1.02 , k&
"Hello"

y TEAIRBIFECRERAEREY
s ESit]

) PRLAZZE S 2B n] LARERTPR3E !

AR i

™

S
>
S
N\

T KFHIR G = M AL 5 12/ TR K /2018



PythonZF35RE! : JI=Hcd

| > Pythons G/ LFXBIE—ZFITR = ERstr
| eSS DEsERERS) IR — BT
% . FREstrRE—MEARTENS [l 7171 1710 m
;; y FFElistFlrcHtuple MR LASHA FlElist
g RIXBINTE | 1ARES 0 1 ST
N TRHEAGRBEIN (AUE) B 123 24 | ab' | e | none |[1,2]]23)| 556 | 0
FHELRTGEF 25 S htuple
>§U§ﬂﬂﬁll«‘l@ﬂl‘$‘ O, . | | o 1 2 3 4 5 6 7 8
HFE;UFIJH':]TG% 123 | 2.4 | 'ab' | Tue | None |[1,2]|(2,3)| 556 | O
T4 XA

T KFHIR G = M AL 5 12/ TR K /2018



>>> [1 >>> ()

()

[]
Baaxed : 51FfcdA 555 1ist() >>> tuple(]
[]
— >>> alist = [1, True, (>>> atuple = (1, True, 0.234)

 BUERFIZE : [ 13Elist() T ey i

>>> alist + ["Hello"] >>> atuple + ("Hello",)
WiEr2zH O [1, True, 0.234, '‘Hell(1, True, 0.234, 'Hello')
y BUEEITA : ()X Etuple() s e S el o
[1, True, 0.234, 1, Tri(1, True, 0.234, 1, True, 0.234)

) ﬁﬁ?jl[n]ﬁﬂ)lﬁ:% (5“%3_"%) ;>> len(alist) >>> len(atuple)

T |

Y

v
e
N
Q
S
P!
P
M
i)
3
Q
<L

A\ ™

3
. S — >>> 1 in alist >>> 1 in atuple
> + e ﬁigﬁ4\§U§/7ﬂgﬂ True True
>>> alist >>> atuple
* . S — [1, True, 0.234] (1, True, 0.234)
[True, 0.234] (True, 0.234)
) |en() . 5“%/71:25:':75%594\%& >>> alist[0:3:2] >>> atuple[0:3:2]
[1, 0.234] (1, 0.234)
>>> alist[::-1] >>> atuple[::-1]
) : BRI TEEEFHE [0.234, True, 1] (0.234, True, 1)
. R . >>> atuple[@] = False
) [Start . el‘ld . Step] . t}JH- Traceback (most recent call last):
i File "<pyshell#93>", 1line 1, in <module>
>>> alist[0] = False atuple[0] = False
>>> glist TypeError: 'tuple' object does not support item assignment

T K FHIRE 2 A2/ % %/2018 [False, True, 0.234]



FIRlistiIEEHE

v
R
N
Q
S
8
P
=
i)
3
Q
<L

=1L {EFRHIF 1768
append alist.append(item) FIFEFXKERINTTE=
insert alist.insert(i,item) Z%IFEDINBIFENTTE=
pop alist.pop() s —1 s | FREEE
pop alist.pop(i) MERSEITITER | FHREEE
sort alist.sort() BEFITT=HERF
reverse alist.reverse() ¥EPITTEREHEY
del del alist[i] HIBRFE I IT=
index alist.index(item) #FZFitemPIERXLEIAE
count alist.count(item) JR[ElitemEY|EFHINATIREL
remove alist.remove(item) IFitempByE X LEINMIER

T KFHIR G = M AL 5 12/ TR K /2018
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l

JERBNTESIARER
LR3I A

>

YR
B
t.H
W

#a

N
4 AIERENTEERMFREIES
S
o SAERETRES AR TERERE
R
N EEENMEI— N EENE T TSRS
>
)
S z‘l'E I Ian Python 3.6 Print output (drag lower right corner to resize) b
< B EE E JT& | mylist = [1,2,3,4] (1) 2 25, a7, 1073, s ar s e as, ) /
alist = [1 2,3 4] ; A = [myL'ist]’*.;o ’ [ s
) 3 print(A) “
blist = alist 4 mylList[2]=45 Frames Objects
] 5 print(A) .
bllSt[@]: 'abC' line that has just executed LR - 1 2 3
== next line to execute 2145 | 4

< Back Program terminated Forward >

Visualized using Python Tutor by Philip Guo

T KFHIR G = M AL 5 12/ TR K /2018



= AEEERYIERES - rangeilE]

' range(n) List(range(10))
PRy . ) >>> 1S range
@ MOE|n-189 fF 3 0 1,2, 3, 4,5 6 7, 8, 0]
S >>> list(range(5, 10
¢ » range(start, end) (5, 6, 7f 8'99§ )
% Mstartﬁ']end-lé@}?»i'] >SS list(range(]_' 10' 2))
RS [1, 3, 5y 7, 9]
=8 » range(start, end, step) >>> list(range(10, 1, -2))
S ope [10, 8, 6, 4, 2]
N Mstart@lend-1, ¥ Kia[Hstep R I e
>>> range(10)
step™ XA&Z & range(0, 10)

>>> tuple(range(10))
y range®fEURMrangeZEBIPINYxR (0, 1, 2, 3, 4, 5, 6, 7, 8, 9)

, JLAEELMESIA , thaIllfE
mAlisteFHtupleFRERE

T KFHIR G = M AL 5 12/ TR K /2018




PythonFe2RE : £S5 set

— >>> set()
1 FARFESTENEFES set ()
43 >>> aset = set('abc')
'El y FAset()gliE==EE >>> aset
\% {ICI' |a|.' |b|}
| ) TEsetOMHTHFIUSIRERES (3> 0 0 aset
i i ]
o EAREILRE e L T
§ in: FIfALEZREETES >>> aset & set(['b', 'c', 'd'])
NS . r {lcl' |b|}
|, union(): ik >>> aset - set(('b', 'c', 'd"))
&, intersection() : X% 1 '8’
-, difference() : £% ??;.?S?E.} ST ™)
~, symmetric_difference() : #3& _I>_>> aset <= set('abcd')
<=y<,5m,50 TRIRTFE/ARE/FAR o> aset > set('abed’)
False

T KFHIR G = M AL 5 12/ TR K /2018



v
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PythonZa 2358 : EES§set

y add(x) : SEESHNRINTTE

y  remove(x) :

RIS ETT=

g8
» pop() : HIEFESHIEETEFHIER

y clear() : iB=ESRATE

y NREFFEE

Hhec=ESE—H

FiER |, XL

BHRFEAEER

E BEERES , TIkELE)

REIFRITERE

T KFHIR G = M AL 5 12/ TR K /2018

>>> gset

{lcl, lal' lbl}

>>> aset.add(1.23)
>>> aset

2 e, .23, "a', "H*)
>>> aset.remove('b"')
>>> aset

1'¢'; 1.23; *a'}
>>> aset.pop()
ICI

>>> agset

{1.23, 'a'}

>>> aset.clear()
>>> aset
set()




[= 1= ] . =2 °
PythonZFe83SE! . FHidict
R >>> student = {'name':'Tom', 'age':20,
'gender':'Male', 'course':['math', 'computer']}

) ?‘ﬁ%ﬁﬁﬁ;‘ﬁkey*gglﬁ% i . ' ' 20, [t ! g P

{'name': 'Tom', 'age': 'course': , 'computer

SH- IR
T,

>>> student['course'].append(’'chemistry')
>>> student

N $m¢ﬂgﬁ§\’alue;§ﬁmﬁ§ , ED} {'name': 'Tom', 'age': 19, 'course': ['math', 'computer', 'c

— hemistry'], 'gender': 'Male'}
= 1 >>> 'gender' in student
>>> student.keys()

) FHPRREkeyTIAREERE L0, e e’ oemert)
e dict_values(['Tom', 19, ['math', ' ter', ’'chemistry'], '
E%i‘-’ ( ﬂ{E / $f5$ / mgﬂ ) M;{eT\]f? ues om ma computer cnemistry

>>> student.items()
dict_items([('name', 'Tom'), ('age', 19), ('course', ['math'
, 'computer', 'chemistry'l), ('gender', 'Male')l])

o value, IARKFIRRELERM 20510
'"Tom'
§ gﬁ&*ggl >>gmstudent ['age']
20
i ) FRETTHE, LR, MR e T
— {'name': 'Tom', 'age': 19, 'course': ['math', 'computer'], '
:S? . g;ﬁmg gender': 'Male'}
S
N

T KFHIR G = M AL 5 12/ TR K /2018
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RV N G

y ERESIFER
AT ERE —RI| .
alist[i][j]

 FHENFTRAILIZESRE , BE
a2 E

bands={'Marxes':[ 'Moe', 'Curly']}
» FHARETUZRESATERE

, BN R ERIER LR , FESiTT
=

poi={(100,100): 'bus stop'}

T KFHIR G = M AL 5 12/ TR K /2018

>>> glist=[ [23, 34, 45], [True, ‘'ab'l]

>>> alist[0] [2]

45

>>> bands={'Marxes
>>> bands['KK'][0]
True

>>> poi={(100,100)
>>> poi[(100,100)]
‘Zhongguancun'

':['Moe', 'Curly']l, 'KK':[True, 'moon'l}

: 'Zhongguancun', (123,23):'Pizza'}

—

<



BAFNEEE : input/printi&EY

Z InPUt(prompt) . >>> yname = input ("Please input your name")
B4R T3 &prompt, A PN A LT, Please input your nameTom Hanks

. " s >>> yname
FHBH XL E '"Tom Hanks'
>>> print (1, 23, 'Hello')
o 1 23 Bello
) prmt(vi!'., V2, V3' '") >>> print (1, 23, 'Hello', end='")
TP ST E i 1 23 Hello

. , o L, i >>> print (1, 23, 'Helle', sep=',"')
T AR S Kend="\n", HHHBIT, RT 1,23,Hello

v
R
N
Q
S
8
P
M
i)
3
Q
<L

HOEUIAZS & & ?;; I:I?;({lggsls' % (23, 'Hello')
W hHsep=" ', BRERZHK, RTEE >>> '%d' % (23,)
Z 1B R A+ 24 F 5% % B 7F ;33"(%4@:1(:%5' % (12, 'Hello')
'( 12):K:Hello'
- Tl B, A

‘% %s' % (vi, v2)

T KFHIR G = M AL 5 12/ TR K /2018
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FHBLT S 575

™
S
>
S
N\

EHIRA - VX, AEEAHIHE

 SHRBEPNSENSR , JIETH
MIERANAEFAITRIR

y ARARAEWSR , oL hiR D&
iR . B EARBNSEIDIRA
callable

PARRERENE, ERELLARGEGME

#¥5, mRXASK, BEARFETE

I [B] 36 5 69 & B RAE A R LRI R T

ge, AERAR

 BREDNNFRBEREEESELE
=135 , FRAWE

T KFHIR G = M AL 5 12/ TR K /2018

\
¢

>>> 12 % 34.5 + 23.4
437.4

>>> ('abc' + '123') % 3
‘abcl23abcl123abcl23’
>>>

>>> import math

>>> math.sqrt(12)
3.4641016151377544

>>> math.sqrt

<built-in function sqgrt>
>>>

>>> n = 12 x 34

>>> |

408

>>> p2 = math.sqrt(2)
>>> p2
1.4142135623730951

>>> pfg = math.sqrt

>>> pfg

<built-in function sqrt>
>>> pfg(2)
1.4142135623730951




HIB TS s

o

3

s
>
S
—

TE{E1E AR )RS
) REXIREES

X=y=2z=1

) SN BESHWE

a, b = ['hello', 'world']

y TLERTHA
a, b =b, a

T KFHIR G = M AL 5 12/ TR K /2018

>>> X = y
>>> X,Y,2
i1, T, 1)

>>> a, b= ['hello',

>>> 3
'hello'
>>> b
'world'
S>>

>>> a, b =
>>> 3
'world'
>>> b
'hello'
>>>

>>> a +=
>>> 3
'worldcup'’

=2

h. @

cup

1

'world']

WA



IEHiRiER - FHFif

) RHES

7% i i R

-,3 if <1Z‘$q-,—3='f=1“>, os> 3 = 12

§ SR >>> if a > 10:

X elif <FHKM>: #T A5 felif print ("Great!")
;*; <56 B> elif a > 6:

§ else: #X1) Y prlnt ('lMldd1E!ll)
N :

~ <IEE > cLsc

print ("Low!")

~

y ZMRBEREEESBIEEIRS
False , HEe (BN ETrue :
None, 0, 0.0, '',

[1, (), {}, set()

T KFHIR G = M AL 5 12/ TR K /2018

Great!




I2HiRiIEA - whilefgIk

eSS N =5
% y mﬁ:ﬁWWhlle >>> whllﬁ : : ?:1
S while <ZF#H &4k>: if n < 2:
q break
§ <iEa) k> print (n)
E break #3k 1 2R
3 4 >»> N =5
RS continue #%it R THE3RIES 3 >>> while n > 0:
n=n-1
§ <& a) 3R> - if n < 2: »
N else: #AARHLBEMRF, NP4 B "":z"
5 else:
(‘l«u"ﬂik) print (lENDII) »
y elseROJA¥IEiENREREBIE S .
break -
2
END!

T KFHIR G = M AL 5 12/ TR K /2018



>>> for n in range(5):, >>> alist = ['a', 123, True]

; *J”“"EE : forﬁﬁ print (n) w55 FOr ;rizta}\.‘:?t.

: 0 k
y 1EfCTE A for : . 2

é% for <X &> in < T&E R £>: 3 True

§ <& He> -

3 ; >>> adic = {'name':'Tom', 'age':18, 'gender':'Male'}
12\5 break #3k 73R o> for k in adic:

3 continue #%it A& TH3IRIE ) print (k, adiclkl])

S else: #iEMRTE, WIMAT

S name Tom

~ <iEa) B> age 18

gender Male

A S 1 71-
) E.bgﬂi‘j%ﬁfﬁg?éi’ >>> for k, v in adic.items():

ZFHE, AR, LH, FH, £L4F print (k, v)
BTAHREARINGAERS., EKEF

name Tom

age 18

gender Male
T KR F R G = A5 S/ 5 K/2018



S3l

» WJLARRERSIZE. FHINESINED
[<&EZXX> for <E &> in <THRMN£> if <BHELFH>]

{<BEEREX> < AFEXREX> for <X E> in <THERNF£> if <FHEH>)
{(<TEXRZEX> for <X &> in <THERME> if <BHE L)

>>> [xxx for x in range(10)]

0, 1, 4, 9, 16, 25, 36, 49, 64, 81]

>>>

>>> {'K%d'%(x,):x*x3 for x in range(10)}

M2 8, 'KB': 512, 'RE'E 125, "Ke': 218; 'K3': 27; "K9': 129; "K9't 4.
'K7': 343, "K1': 1, "K4a': 64}

>>>

>>> {xxx for x in range(10)}

{0, 1, 64, 4, 36, 9, 16, 49, 81, 25}

>>>

>>> {x+y for x in range(1@0) for y in range(x)}

1. 2 3 A 5: 8, T, 8. 9 T8 10, 12, 35:; 18, A5, 28, 17F

R KFHIRE = M AL F 5 2/ T5R /2018
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>>> [x+y for x in range(10)
[1; 2, 3, 3, 4, 5! 4, 5, 6,
s By Al dds 13 B; 9, 19;
s ‘16 17]

>>>

>>> [xxx for x in range(10)
|0, 4, 16, 36, 64]

>>>

>>> [x.upper() for x in [1,
[*ABC", "XYZ')

smdrzsnsy

(UoyIAd )

TR K FHIR G = M A R/ TR /2018

for y in range(x)]
T B3 9 T 84 3 By 73 85 D5 18 1l 7 B 9
il: Ly 13 18 139 'Sy 28 A1 12; 135 Ly 19

it ¥ % 2 == 8]

'abc', 'xyz', True] if isinstance(x, str)]

\

WA



HEpkEREST

y SHESH—HIEE :
(<TEXREX> for <L 2> in < TERMN£> if <FHFH4>)

) IRE—ANMERRENR  BEEANSR , (BRAUA~ELERE , (NEE
AEIFTT=BAHETER , LMK TERE

>>> agen = (xkx for x in range(10))
>>> agen
<generator object <genexpr> at 0x1078f5620>
>>> for n in agen:
print (n)
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[H2] EHAEL : Python \[JiRIERR

y BW[H2]Python \|J4&%=
y SEREIRBISKEBpyX{E4{IE
y  MEERI(ENF=BIRAS

R#% M (course.pku.edu.cn)

 LMEHEERMBHITS

y ANEEANEZ ETACL6/LED , HARIG
BthhLdZm
f+ 2 H 09 KA 5 ?

EH, &, ¥F, AR, 2F, L4

? y
2
1
S
P!
ik
MR
CS?
S
Q
NI

» DDL : 3H16H 23:59

T KFHIR G = M AL 5 12/ TR K /2018




?\
A
N
Q
S
P!
ik
MR
AS)
3
Q
NI

Fl5pbEEException Handling

y RIBIETTRIgE2EN SR -
i&&x461%: Syntax Error
% A0483%: ZeroDivisionError
7 % F /-4 5: IndexError

XA R : TypeError..

» Eix=sliEEFERILEL  MIRF
EEEEI  MEEAETEELEIR
AU o i B P PR TEI=
try: # A& RDGIRESEB
except: # ARG KAD
else: # XA BEIITHARD

L finally: # RAEHE, RKTHRS

il try:

2» print('try...")

3 r=10 / "'xyz'

4 print('result:', r)

5 except TypeError as e:

6» print('TypeError:', e)

7 except ZeroDivisionError as e:

8 print('ZeroDivisionError:', e)
9 else:

10 print('no error!"')

11 finally:
12 : print('finally...")

13 print('END')

try...

TypeError: unsupported operand type(s) for /: 'int' and 'str'
finally...

END

JYAI™ Y



FZifunction

g s 7=y 1 def list(alist): # EX—1NFSEHIRE
 BRARWEARBMENREE . ewce I
PN o b 3 for i in alist:
§ and , LAEER (reuse) ; e o
(S . . 5 return sum_temp # RELREE
% » EXEHE : defiff) ; 6
) % 3 . 7
~ def <BHE> (<HH&>): 8 print(sum_list) # ZEBFXEIRsum_list —
As) 2= 3k 44 AX AL ER 9
Ei <Ha it 89 AL B> ///ga my_list = [23, 45, 67, 89, 100]
Q return <& 3k E4E> 11 # EARE, FREEWESmY_sum
N 12 my_sum = sum_list(my_1list)
. 13 print("sum of my list:%d" % (my_sum,))
 IFFEE - <BEE> (<SE>) k}
EEEEI : .
EHAET ! <function sum_list at 0x10067a620>
RBEME: <RHBE> (<HHEK>) sum of my list:324

BEMEBAL: v = <R L> (<BE£E>)

T KFHIR G = M AL 5 12/ TR K /2018



EXHHNS . BlESH / TS
) EX@?&W ’ %ﬁ&ﬂvlﬁﬁﬂ ' 16 def func_test(keyl, key2, key3=23):

-

ztllq: 17 print("kl=%s, k2=%s,k3=%s" % (keyl, key2, key3))F
,g y —HEESHEPERSHTkey |

~ — = 20 t(“====f test")

8 HZH , BE 7 InFNHE b Rt key3, T

2 def func(keyl, key2, key3..): g ;”?g)—\t;i'é;_;“" 'v2')

def func(key, keyzevaluez.): 1 et o g

26 func_test(key2="KK', keyl='K")
 —HEEXNEAHNESES LS -
HE NS ====func_test
def func(*args): #7R#rkey# 2/ 52 HK k1=V1, k2=V2, k3=23
def func(**kwargs): #key=val#} X &y kl:ab' k2=cd ’ k3=768
EASH k1=K, k2=KK, k3=23

™

S
>
S
N\

YA\ '
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EXHHNSE : BESH / JESEH

29 # BIDABERENO T Z N RS 39 # PIABEEANOTRZ T FEFRSH

30 def func_test2(xargs): 40 def func_test3(xxkwargs):

31 for arg, i in zip(args, range(len(args))): 41 for key, val in kwargs.items():
32 print("arg%d=%s" % (i, arg)) 42 print("%s=%s" % (key, val))
33 43

34 44

35 print ("====func_test2") 45 print ("====func_test3")

36 func_test2(12, 34, 'abcd', True) 46 func_test3(myname="Tom", sep="comma", age=23ll’

====func_test2 ====func_test3
argo=12 sep=comma =
argl=34 age=23 >~

arg2=abcd myname=Tom
arg3=True y

?v
&
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Q
S
7
%
MR
AS)
3
Q
NI
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RIFRBRERNSE - (MESEH / XEFSH
) iﬁi%@ﬂﬂgﬂgﬂi jl‘l{g ﬁﬂ’ def func_test(keyl, key2, key3=23):

-

z:l: ?& . 17 print ("kl=%s, k2=%s,k3=%s" % (keyl, key2, key3))F

2'3 ' 18

~ =3 Ty [y
S N prlnt( ====func_test")

% ’ WE’QEg*m{ﬁﬁgﬁ 21 # 8HENKey3, BTHEE

/ 22 func_test('vl', 'v2')

= func(argl, arg2, arg3..) = # fSNTkey3

v A 58 . T X £ 3 24 func_test('ab', 'cd', 768)

§ =B RATG T A B 2y BB B Ae N 25 # ERSHBMMEI UAREIRZ |

3 26 func_test(key2="KK', keyl='K") _

= —HEFkeyRIXKEFSE - 5
func(keyl=argl, key2=arg2..) ====func_te5t %
BT Tkey, TRARERIR S & kl=v1, k2=v2,k3=23

kl=ab, k2=cd, k3=768

*&%ﬁﬁﬂ%éﬁﬁ 5

T KFHIR G = M AL 5 12/ TR K /2018




HRYR : KHNEXSEH

LM RIETEFNTT e
y EBXX : classiff] ;
class <X %>
def _init_ (self, <&# %>):
def <FH &k L>(self, <HH%£>):

R <RB> (<SE>)
EEFRT
obj = <X %> (<HBHk>)
R B — A3t 5 5
Rk iysel XN £ K] !

T KFHIR G = M AL 5 12/ TR K /2018

v
A
N
Q
S
P!
ik
MR
AS)
3
Q
NI

 RAREIMIMRENIERBADT |, £

1 class Force: # 73

2 def __init__(self, x, y): # x,yAE9E

3 self.fx, self.fy = x, y

4

5 def show(self): # 3ITENHOME

6 print("Force<%s,%s>" % (self.fx, self.fy))

)

8 def add(self, force2): # 53— 1MHEMK

9 x = self.fx + force2.fx
10 y = self.fy + force2.fy

11 return Force(x, y)
12

19

14 # ER—THNR

15 f1 = Force(0, 1) F'l """"" F+
16 fl.show() i

17 ’ o
18 # ERB—THHER Z
19 f2 = Force(3, 4) Ly
20 # SRR e

21 £3 = fl.add(f2) () £

22 f3.show()

Force<@, 1>

Force<3,5>



S PRI A SRR

15 ol def __str__(self):
— 16 return "F<%s,%s>" % (self.fx, self.fy)—
] 3 : 17
) —
| s Bpython—EEIHE 2 return Forcetx, v
5 B A 4% T EVARA TR R FHRE R 23
§§ " 22 of def __eq__(self, force2):
% tr__(self): B#HRBAFHF 23 return (self.fx == force2.fx) and \
24 (self.fy == force2.fy) -

__add__(self, other): A+®RNER 5, 4 wwmes

__mul__(self, other): 4% A *#&MH gg ;l?:i:t](cEF;dz%s“ % (£3,))

|
__eq__(self, other): fERA==®MHFF f3 = fl * 4.5 2
e~

41 print ("Fmul=%s" % (f3,))
y HEi5HREZE WiRiERiih

42 print("%s==%s? -> %s" % (fl1, f2, fl == f2))
http://gis4g.pku.edu.cn/python- Fadd=F<3 » o
magic-method/ Fmul=F<0.0,4.5>
F<@,1>==F<3,4>7 —> False
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45 ®] class Car:

-~ . 46 def __init__(sElf, name) :
HuydERing - KBER ¢ LA
49
50 of W def fill fuel(self, miles): # MMKER L
' ) auiﬁ/l\gsaﬁ "—EQ-!I:%E?*" Egig 51 self.remain_mile = miles
52
| EXFR, BARHRKMALMER— © ser e wtes): e
'\3 ﬂggsﬂg "??S" *EE)Z , }A "segs 55 if self.remain_m'ile >= miles:
56 LT ] ile —= mil
3"%" o ST s 57 ;?int[ETﬁrlln:@Elmiles!Tl%e?miles,))
'$ - ! 58 else: -
t; class <FEE>(«XE%>): 59 print("fuel out!")
60
§ def <Z & A FHik>(self,..): 61 |
Q 62 class GasCar(Car):
Q o . 63 ef def fill fuel(self, gas): # MniSiHigasH N —
. FRMKTNAARKSE , BIE o =M A S —
3 A : * e R A
Jz I Hlﬁri;*q:ligﬁm)(? gg class ElecCar(Car):
68 ef -def fill_fuel(self, power): # ZEHpowerE
69 self.remain_mile = power * 3.0 # SEB3IRE

71 gcar=GasCar("BMW") 75 ecar=ElecCar("Tesla") BMW: run 200 miles!
72 gcar.fill_fuel(50.0) 76 ecar.fill_fuel(60.0) Tesla: fuel out!
73 gcar.run(200.0) 17 ecar.run(200.0)
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[H3] EHAEL : Python A\ )4RIERR2

» W[H3]PythonzE¥iz ;
y  MEERIENF=ZBIRAS

R#% M (course.pku.edu.cn)

 LMEEIRERIFRNBHITS
» DDL : 3H19H 23:59
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