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import Oven, Sifter, Bowl l

oven = Oven()

bowl = Bowl()

sifter = Sifter()

oven.preheat(175)
%ingredients = sifter.sift(

—I

[flour, ginger, baking soda,
cinnamon, cloves, salt])
mixture = bowl.add([margarine, sugar])
Twhile not mixture.is_light_fluffy():
mixture = bowl.cream()
bowl.add([egg, water, molasses])
bowl.stir()
bowl.add(ingredients)
bowl.stir()
dough = bowl.get(walnut_size)
dough.rollwith([sugar])
dough. flatten()
oven.add(dough)
oven.heat(8)
22 Tif not dough.welldone():
oven.heat(2)
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B2/ y BnPEY
print (2+3) K E—Asumfl Rk H A3 oA

e sum = FINH

-y
TS

2

TS

g

I

D orint (2+3+15) REMTR I, HLEHTHRKER:

§ BT —A%, EAPsum |

S > B8 4 sum i
print (2+3+15+17+1+33+132+76) ’-
B1000/ 44...... ?
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SZMEEEFKERPython : Windows

 BENMRAEBABIWindows &3 EE &P

Z#%Python (32 /amd64)
ZRRIA XSG, WAL R ¥ KPython

y Command LineEipS1TRHE
PR E X RITEAE S
fAquit()RiR& HPython® 447

y IDLEEPythonfIEI:RE
WA AT D :

REXEGPATEH 2: Shell
ARG RBE 2, RERREES
XA, HAEShelld 347425 (Run->Run

[N M@?@-@%? 51z /3K /2017

Pro ASP.NET I# I T T ol a2 o 0yt s o ot o o ot o ot e
lag
author = 1 Check Module Alt+X
Ig Run Maodule Fa

Python IDLE (Python

{command line} GUI) import builtins

except ImportError:

import builtin as

def iz builtin(=}:

N T TN R TR B FoRY

Lo |

| L& Python 351 Shell

File Edit Shell Debug Options Window Help

Python 3.5.1 (v3.5.1:37a07cee5969, Dec 6 2015, 01:38:48) [ *
MSC v.1900 32 kit (Intel)] on win32

Type "copyright", "credits" or "license ()" for more informa
tion.

>>> print ("Hello Python World in Our Code World <3"):;

Hello Python World in Our Code World <3

>>> import math

>>> x=float ("nan");

>>> math.isnan (x)
True
>>>

builtins

import keyword, tTokemize, cgl, re, functoo

###% Analyze Python Source F#Ef#Ef44844444

'"Return True if =2 is the name of a bui

Z



ZMEMEREARERPython : macOS

» macOSRHIEHPython , (BREIAR l
FHEhRAFHIPython

m2{THREM “Launchpad->HE
->8Riug |, A python3 , —
Python 3.5.1 S . 35969,\,””0;-::;:-. :5\2015['

y  IDLEJ"Launchpad"BEi&EiE1T
.;. ARS [6cC 4.2.1 5666) (dot 3)1 on
N . ~" | Type "copyr Sl r "license()" for
) HD@ EE*DIDLEEEW"\CIOWS-F Lﬁﬂlﬁ _ ’|>>> WARNING: The version of Tcl/Tk (8.5.9) in [

*¥ X Visit http://www.python.org/download/mac/tcltk‘
1

x >>> print(2*%100)
™ 1267650600228229401496703205376

| DRI (O >>>
® e bt.py - /Users/chenbin/pytest/bt.py (3.5.1)

import turtle
turtle.tracer(0) i

-y
TS

2

MRJTE:

DL/.

~7

3
>
o
S
~

p= turtle.Pen()
T K F MR = A A2/ K /2017 -~ .



EMHERFERIPython : FHLinux
e

y SZHLinux#fRAE T Python3
VirtualBox:~$%$ python3

 WLSITREHREMNEIKE N . 52 e T?!”;m”‘i"’,lii j’““" ”"*1““'
- A Tvne elp”, "copyright", "credits" or "license" fiq
python33EEz) £100)

, HEHIDLERNERRH
(FE2— /A REFLBFIERidle3)

pyuser@pyuser-VirtualBox: ~

X+ (F) FREE(T) #EEH(H)

*’:ﬁ%?a{ E)

03205376

A

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

o [ =] Type "copyright”, "credits" or "license()" for more information.
) R = >>> print (2%+108)
1267650600228229401496703205376
>>>
e
a hello.py - /home/pyuser/pytest/hello.py (3.5.2)

File Edit Format Run| Options Window Help

‘print ("hello w Pythonshell

Check Module Alt+X
Run Module F5
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 FEIDLEGRRIBAIEITPythoni2

) 4EE}JIDLE

y  File->New File

 EXHRIEEORMA S
 REFAEESH

EERAAE “D:\homework” HFE “X 45

/homework” X658 KT
BRI aRERF L

»  Run->Run Moduleiz{Ti2=
{£Python Shellh&EEFIEITEE

N

bR K FHIR G = A AF F R/ R /2017

IDLE BZIEH Edit Shell Debug Options Window Help

e Python 3.5.1 Shel
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
>>> WARNI Class Browser #B Tcl/Tk (8.5.9) in use n
Visit htt Path Browser download/mac/tcltk/ fo1
Close *BW

. Save #S
s pring Save As... 0 8S
126765060 e 376
i Save Copy As... #S
========= Pprint Window sgp '+ /Users/chenbin/pytesi
>>> |

@ |IDLE File Edit Format m Options Window Help

[ NON ) | Python Shell in/pytest/bt.py

import turtle

turtle.tracer(0) Check Module \°X

Run Module F5

p= turtle.Pen()

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

Z



EREFFRIAS - PyCharm  Jiad

PyCharm CE e
[ )
§& E% N ew P rOJ ECt ® New Project
}E Location: [Users/chenbin/PycharmProjects/homework

2

ﬁ“Eh o m ewo rk E § |> Interpreter: { # 3.5.1 at /Library/Frameworks/Python.framework/Versions/3.5/bin/python3.5
ETaya

. ;z u}P th 3 ’J*zﬂﬂ | @ PyCharm Community Edition File Edit View Navigate Code Refactor Run Tools VCS Window
L -] k7 7 bubblesort.py - homework - [~/PycharmProjects/homework]
S i ython Rl EES

homework ) | bubblesort.py ) bubblesort~ P @ | Q

TS

42

DL/.

~7

4

[ Project v € = | - |~ [~ bubblesortpy X [ guitestpy X (@ work2.py X @& apy X
homework ~/PycharmProjects/homework

) ?k[= F|Ie > New... *ﬁu E Python : #apy def bubbleSort(lst):

d
2 bj2016weather.csv 2 for pnum in range(len(lst) - 1,
Flle ™ bj2016weather.xls 3 for i in range(pnum):
4
3
6
7
8

= bjpm25.csv 1T ISEL] > 1811 -+ 1]:

» bubblesort.py : ; |
# guitest.py 15t[l], -LStl:l + 1] =

3
>
o
S
~

= workl.py
st = [23, 45, 12, 100, 10, 0, 9]
bubbleSort(1lst)
9 print(lst)

» BEZSRIFIESMRERSERF oo
10 st = ['aa', 'bzx', 'kylis', 'google

y Run-> Run...;E _’_*Er- 11 bubbleSort(lst)

12 print(lst)
13 |

A Y T I P h I s -+ Run & bubblesort - L
> n Oo S- > yt on on SO e A > /Library/Frameworks/Python. framework/Versions/3.5/bin/python3.5 /Users/chenbin/PycharmProjects/homework/bub

[0, 9, 1@, 12, 23, 45, 100]

A Y ['aa', 'baidu', 'bzx', 'google', 'kylis']
VAT o :
j a{ = > Process finished with exit code @
=

TE KFHIR G = WA 1%/ 5K/2017
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ERHA&IAE : Geany

@ Geany File Edit Search View Document Project [E¥[E] Tools Help

AT 3 * l_ Ab 3
é& > $IE I %_¢ﬁm1j*i '%I}J BBM{t @ & mergeson.py-;‘Usersfchenbin,{ﬂ Sor:qpile F8 Eeany
v 0 v = - n .
| mmiEs ororoe ey e -
- ymbols | Documents mergesort.py x ake F9
*Z\EI; v ¢ Functions o 1 # merge sort ' m:t: 8;?;2:n Target... {}2::'
¢ merge_sort 2 import random
) AT S MES
E ) 1ITE™Mas 1 v *:ﬁgﬁgﬁ 5 mdef mergingsortl(lst):
N AE A 6 pass B
ik Python / C/ C++/ Java / HTML%5F viymeors I :
} [2] 8 S
et Build Commands
9 gdef merge_sort(1lst):
10 © if len(lst) <= 1:
11

14 right = merge_sort(1lst[middle:])

(T XA #£Set Build Commands #i% & 15 et = I

16 = while left and rig(;ht: i -
17 - merged.append(left.pop(0) if left[0] <= right
Pythonﬁ@ﬁ%ﬁ@ﬁﬁlﬁ) 18 merged.extend(right if right else left)

19 Gt return merged

3
>
o
S
~

;"
y {RFI2ES , Build->Execute B[ e inlenen /2 L

2l 1st = [random.randint(1, 100) for _ in range(50)]
22  oprint(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%¥#i#1/0-fik$HF5/dsa/mergesort.py open
Terminal

bR K FHIR G = A AF F R/ R /2017



F£—1PythoniEq) : B TEES
, $TFFIDLE

X,
S

A Python 3.5.2 Shell —

T

T

. File Edit Shell Debug Opti Window Hel
| > 7EPython Shell AR e o oot wia oo oo s ;
,% Python 3.5.2 (default, Nov 17 2016, 17:05:23) o
= n n [GCC 5.4.0 20160609] on linux
= pr‘lnt ( He110 world! ) Type "copyright", "credits" or "license()" for more information.

N

>>> print ("Hello World!")
Hello World!

- S m— — >>> print (2**100)
> M EI]EE“]K{]‘Q_E% ! 1267650600228229401496703205376
>>> 2%*100
1267650600228229401496703205376

. EJLAiEE2100 | -
. EIESEAER , Lite
, BEAHEERIE

3
>
o
S
~

== F

Z
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$£—/1PythonfZ[= : Hello World !

@ |IDLE File Edit Format m Options Window Help
90 @ hello.py -[Users/chenbir# Python Shell b.py (3.5.1)

» ¥JFFIDLE

y  File->New File

» EANCES

print ("Hello World!")

y  File->Save

» Run->Run Module

bR K FHIR G = A AF F R/ R /2017

print ("Hello World!")

Check Module X
Run Module F5

@ |IDLE File Edit Shell Debug Options Window Help

hello.py - [Users

print ("Hello World!")

]
/chenbin/Documents/homework/hello.py (3.5.1) a it —

I
|

Python 3.5.1 Shell

Python 3.5.1 (v3.5.1:37a07cee5969, Dec 5 2015, 21:12:44)

>=>>

Hello World!

>>>

[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 ==

—

I



Pythoniz[¥ : Eiag. 7t
PythonkRIFFHHER GBS RRIAHHER:

H+ o
T

2

Bvoid merge_sort_recursive(int arr[], int reg[], int start, int end) {

A
IS
g

3 if (start >= end)
~ t :
S Edef merge_sort(lst): int {Enugend - start, mid = (len >> 1) + start;
— - . nt startl = start, endl = mid;
% 1f len(-LSt) <= 1: ;nt start2 = mid + 1, end2 =lend;
S B return 1st merge_sort_recursive(arr, reg, startl, endl);
S“ m1dd1e - int(len(lst) / 2) mergﬁ_sort_recursive(arr, reg, start2, end2);
. int k = start;
g left = merge_so rt(lst[:middlel]) while (sEartl_-:: endl && start2 <= end2) : ' |
o right = merge_sort(lst [middle: ]) whil;eg(]s[t;ll—qzrgr[]cs&?rtll < arr[start2] ? arr[startl++] : arr[st: p—
merged = [] h'lre%[kH]z: arr[gg?rtlﬂ]; : 2;
= while left and right: o ?eg?ﬁiﬁ =<:r$r[]start2++]' r
¥ merged.append(left.pop(0) if left[0] for Bk SHant Ko ey =)
merged.extend(right if right else left) } S
L return merged FJVOidﬁgggﬁt{gﬁ}:_int arr[], const int len) {
merge_sort_récursive(arr, reg, 9, len - 1);

bR K FHIR G = A AF F R/ R /2017
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static OSStatus
SSLVerifySignedServerKeyExchange(SSLContext *ctx, bool isRsa, SSLBuffer signedPa

uint8_t *signature, UIntlé signatureLen) There are only two
{
osstatus err; types of people:
[:_' ona |_i|'_'|r'|l
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, /* plaintext */
dataToSignLen, /* plaintext length */
signature,
signaturelLen
if(err) { y
sslErrorLog("SSLDecodeSigne if ((Er‘r‘ = SSLHashSHA1l
"returned %d\n" .,
goto fail; g'ﬂtﬂ -Fall_,
) if ((err = SSLHashSHA1
fail: goto fail;
SSLFreeBuffer(&signedHashes); E
SSLFreeBuffer(&hashCtx); Eﬂtﬂ 'Fall;
,, SR ans if ((err = SSLHashSHA1

goto fail;
err = sslRawVerify(ctx

' To% B
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» Programs are meant to be
read by humans and only
incidentally for computers to
execute.—Donald Ervin Knuth
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2390 El Camino Redl Palo Allo, Caiformia 94306
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i
A
o
g
P
2
3
S

. . | 88 —  The Art of Computer Programmin
; ?_fg%:l*@ EEEKM P% ;£ = _ ' Sorting and Searching s

The Art of Computer Programming E# , :

) 1974&3%?5%% | B = Seminumerical Algorithms

The Att of Computer Programming ESER . ;
Eundamental Alzodthms
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#Kint, FEHKfloat. & K complex.

iF 4 1{Ebool. FiF Fstr
y BreRBFRAEN T

F&klist, Tétuple. £4Aset. Fit
dict
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PythonZ{iiE358 . #lint, Z=#lfloat

I >>> 5
%}é ) RARISSEARRFIX ) > e 106
-100
ISR TR s
$§ = b >>> -
% » wANEEeENM. . k. R oo 0 - 10
o B RR BRSNS e 47
§ ) PRENREGERS s
= >>> 7 // 2 -
 —EFERHBMNEFEHAW 3 g
sqrt/sin/cosFEMEMathiRiR A 1
import math ;T 3 xx 4
math.sqrt(2) >>> 2 *x 100

1267650600228229401496703205376
>>> divmod(9, 5)
(1, 4)

>>> |

T K F MR = A A2/ K /2017
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PythonZiiig3E8d : S2

) PythonIBEXWESEHRNTE
 XIFFBERNSHITS > 113) :
 WEHLENSFRAEER > (1429)%(243])

(-4+77)
cmathm >>> (1+423)/(2+37)
import cmath (0.6153846153846154+@.07692307692307691j)
>>> (1427 ) %%2
cmath.sqrt(1+2j) (-3+47)
>>> (1+2j).1imag
2.0
>>> (1+2j).real
1.0
>>>

| bt |

I_‘

bR K FHIR G = A AF F R/ R /2017
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PythonZ{liEE! : 1Z48(E

- >>> |[rue
A Y = T
;ﬁé y 12BN iETrue/Falsef@ M »>> False
] . . - False
% » HAXEEFif/whileFiF A FHF >>> 152
5 E’ﬁ False
%i >>> 23<=34
N ) EEEERRR SR BIE(E : e bool(0)
ES pldedtti: ehdFe¥ False '
S >>> bool1(999) |
> True z
>>> if (2>1): 7~
print ("0K")
OK
>>> |

bR K FHIR G = A AF F R/ R /2017
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Python&{iiE58! . =5
) BARSSEPython TR ART(E
%, QAR S

» AW SEERS| SEALIRTRF
R

 BITFHRA=SMEERES SRR

 SHRFIREXNES "\" 'E

#EF\L, BTHFT\n

y FAIEIRME -
+E3E, *Z 4. lenkK A

[start:end:step] Al RBI—IH

bR K FHIR G = A AF F R/ R /2017

>>> 'abc'
"abc'
>>>
"abc’
>>> '''agbc def

ghi J'klll

‘abc def\nghi jk'

>>> ""Hello\nWorld!'"
'"Hello\nWorld!'"'

>>> print ("Hello\nWorld!")
Hello

abc

World!

>>> 'abc' + 'def'
‘abcdef'|

>>> 'abc' x 4
'abcabcabcabc'
>>> len('abc')

3

>>> 'abcd'[0:2]
Iabl

>>> 'abcd'[0::2]
Iacl

Z



PythonZiiig3E8d . =5k

y —EERRIRE -
split: 4~#|; join: &3f

Sy
TS

2

s

upper/lower/swapcase: K/ EAa%
ljust/center/rjust: HpR A ¥ &35

—
replace: #i%&-F % >>> 'You are my sunshine.'.split(' ') %

T,

['You', 'are', 'my', 'sunshine.']

>>> I_Ilein( [IloneII, Ilforll, IITWOII])

'One-for-Two'

>>> 'abc'.upper()

"ABC'

>>> 'aBC'. lower()

"abc'

>>> 'Abc'.swapcase()

"aBC'

>>> 'Hello World!'.center(20)

' Hello World! '

>>> 'Tom smiled, Tom cried, Tom shouted'.replace('Tom', 'Jane')
W ks e s 0017 Jane smiled, Jane cried, Jane shouted’

8
ZS
3
>
o
S
~




PythonZTsS#1#l : 5| AEIEISR

N

R{EiE®the_sum = 0, SEEfR LR
gl T2 Athe_sumiITE , AF
EREEENR “0”

BT oS ‘

N

"Hello"

» EERXBEEIERANEIRITRE
BIpITE e 3E |

( uoyify)

the sum !
FrLAZE E 0] LA FERHE RE I — 1 81
iy % , kbl True , 1.02 , =&
Z
o

bR K FHIR G = A AF F R/ R /2017



PythonZ 288! : 5k cdA

;5& y Python Bz BIE—RIc=E S ERstr
% gﬁ.ﬁzﬂgr 5'] D)sgﬁfﬁyg ? gl 0 1 2 3 4 5 6 7 8
:§; ) FHRSURE—HMERTENES (g o717 | o T o lm
§ y FFlistFlstAtuple MTTAZRAR Fijlist
§ FIZEEAITTE | 3Rk F5Y 0 1 T %
- TCHZABEBE (AT ) B | 123] 24 ['ab' | mwe | none |[1,2]2,3)] 556 | © 3
EY S ERSS TS V)30 : BN
JcHtuple
) ﬁﬂﬁmﬂﬁll«‘)@ﬂlﬁ‘ sDll, . & |0 1 2 3 4 5 6 7 8
HFT%?'JFF'EIQTI:% 123 | 2.4 | 'ab' | Tue | none [[1,21](2,3)[ 556 | 0
T A%

E KRFHIR G = A5 512/ % K/2017



>>> [1 >>> ()

[] ()
gﬁﬁ B’ . 5“%*”7525 >>> list() g tuple()
[]
- >>> alist = [1, True, (>>> atuple = (1, True, 0.234) —

y BIERFIZE : [ 1k list() ;>> alist[o] z>> atuple(o]

>>> alist + ["Hello"] >>> atuple + ("Hello",)

y BliEE T : ()zXFEtuple() [1, True, 0.234, 'Hell((1, True, 0.234, 'Hello')

>>> alist % 2 >>> atuple % 2
[1, True, 0.234, 1, Tn(1, True, 0.234, 1, True, 0.234)

) ﬂi?,’i?l[n]ﬁﬂ!ﬁ% (§|J§Ejﬁ) >3->> len(alist) >>> len(atuple)

:
-
i
1
IS
3
PN
D
3

S

3 -
S — >>> 1 in alist >>> 1 in atuple
 + e ﬁiﬁﬁ¢§“§/7ﬂgﬂ True True
>>> alist >>> atuple
* o S e [1, True, 0.234] (1, True, 0.234)
) ° E*“nlA ’ Eﬁzgﬁ§U§/mgﬂ >>> alist[1:3] >>> atuple[1:3] -
[True, 0.234] (True, 0.234) z
) Ien() . §H§/mgﬂq:ngﬂg/|\§g >>> alist[0:3:2] >>> atuple[0:3:2] P
[1, 9.234] (1, 0.234) [
s»> dlist[ii-1] >>> atuplel[::-1] |
) : RO TEEEFHE [0.234, True, 1] (0.234, True, 1) |
. . o >>> atuple[@] = False
> [Start o end o Step] . t}],:lf Traceback (most recent call last): *l
. File "<pyshell#93>", line 1, in <module>
>>> alist[Q] = False atuple[@] = False
>>> glist TypeError: 'tuple' object does not support }tem assignment

AR Rk 5 A I/502017 [False, True, ©.234]



SXKlistiIHERGE

% HiERR (BT i5tB
E append alist.append(item) HEREBERINTT=
*\g insert alist.insert(i,item) HIERINBIBATTE
: pop alist.pop() MRS E— T , FHREEE
& pop alist.pop(i) MFRSEITITER | FHREEE
§ sort alist.sort() gD ITTEHEF 1__
— reverse alist.reverse() gEF TR EHS g
del del alist[i] BRI TTE=
index alist.index(item) HEitemBE R HI B
count alist.count(item) ;R[Elitem7ESISEHINE LY
remove alist.remove(item) 1ZitemBYEDR BINAHIR

bR K FHIR G = A AF F R/ R /2017
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y BFZSRS|BIFHE

TREMNTSS|IAER

» AJERBNESEMEEETE
SN TEBEIWES | BR—TEREUR
BRI —EENEE AT RER

y HeXEWES7iEE
alist = [1,2,3,4]
blist = alist
blist[0]= 'abc'

bR K FHIR G = A AF F R/ R /2017

SswWw N

-

Python 3.6

myList = [1,2,3,4]
A = [myList]*3
print(A)
myList[2]=45
print(A)

line that has just executed
=) next line to execute

<Back Program terminated Forward >

Visualized using Python Tutor by Philip Guo

Print output (drag lower right corner to resize)

[[1: 2, &, 4], [1; 2; 3; 4] [l. 2; 3; 4]]
[[1, 2; 45 41, Tl 2, 45, 41, [1; 2y .45; 4]
4
Frames Objects
Global frame list
rnyUst: 0 2 =
= 1|12 |45 | 4

O

.

list
Al 12

fF Jo% A
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= AN EZERERLES - rangeifE]

» range(n)
KO E|n-189 53

y range(start, end)
MKstart®lend-149 77

y range(start, end, step)
Mstart@lend-1, F K fEstep

step T AR f K

y range F#{iB[Brange X B I &
, JLAEERSMEIIEB | _Jlo‘lﬁ’é
iﬁﬂghstj%tuple%ﬁ%%

E KRFHIR G = A5 512/ % K/2017

>>> list(range(10))

6, 1, 2, 3, 4, 5, 6, 7, 8, 9]
>>> list(range(5, 10))

[5, 6, 7, 8, 9]

>>> list(range(1, 10, 2))

(1, 3, 5, 7, 9]

>>> list(range(10, 1, -2))
[16, 8, 6, 4, 2]

>>> range(10)

range(0, 10)

>>> tuple(range(10))

(e, 1, 2, 3, 4, 5, 6, 7, 8, 9)

Z



Python®z3258Y : EESset

— >>> set()
M EARAESTENEFES set() -
E >>> aset = set('abc')
= Fset()BUiE=ER >>> aset
S Ly a5 0t
| ERsetOMHERIISRERES 0 0 oSt
= t t('bcd’
) SEARERIERE T st i)
§ in: I AEREETHES >>> gset & set(['b"', 'c', 'd'])
- . L {'c', 'b'} e
|) unlon()’ ﬁ-% >SS aset - Set((lbl, ICI, |d|)) z
&, intersection() : X% {'a'} ’.
-, difference() : £% 1?2.?5?5.} set{"bcd’)
A, symmetric_difference() : #& _T_>> aset <= set('abcd")
<=y<,52,50 FRIATFE/AE/AAL o> aset > set('abcd)
False

bR K FHIR G = A AF F R/ R /2017
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( uoyifg)

» add(x) : ESHRRIMNTE
» remove(x) : EESHIRIEETTE

» pop() : MIBRESHIESTTEHIR

RS

) clear() : iREERERAATE

 MREEFEFIhTERESE—H

SiER |, XL

‘

BV FEAEER

E | REEEES , TIUKELE)

FREIFRYIERE

bR K FHIR G = A AF F R/ R /2017

>>> gset

{ICI' Ial, lbl}

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

{'c', 1.23, 'a', 'b'}
>>> aset.remove('b")
>>> aset

{'c', 1.23, 'a'}
>>> aset.pop()

ICI

>>> aset

{1.23, 'a'}

>>> aset.clear()

>>> gset

set()

Z
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PythonZg83R8! : FHidict

) ?—ﬁ%i_ﬁfﬁf’fﬁkey;ﬁ?ﬂﬁ?
value , MARSIIREEITELEER
BEISRES|

 FHETIIERE , aJLAGRMM.
. HiftR

) a—ﬁﬂFEIgn:?value ZAaliRF , "JLA

mESE

) ?‘-EFFEI’:‘J%E{EkeyEJDlEE@Z:EI
TREB (W5 / F58 / 74H)

fifl b

TE KFHIRE Z A 512/ % K/2017

>>> student = {'name':'Tom', 'age':20,
'gender':'Male', 'course':['math’,

>>> student

{'name': 'Tom', 'age': 20, 'course': ['math',

gender': 'Male'}

>>> student['name’]

'"Tom'

>>> student['age']

20

>>> student['age'] = 19

>>> student

{'name': 'Tom', 'age': 19, 'course': ['math',

gender': 'Male'}

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

{'name': 'Tom', 'age': 19, 'course':
hemistry'], 'gender': 'Male'}

>>> 'gender' in student
True

>>> student.keys()
dict_keys(['name', 'age',
>>> student.values()

['math’',

'course', 'gender'])

dict_values(['Tom', 19, ['math’,
Male'l]l)

>>> student.items()
dict_items([('name', 'Tom'),
, 'computer', 'chemistry'l]),

'computer’,

('age', 19), ('course',
('gender', 'Male')])

'computer']}

'computer'],

'computer'],

‘computer',

'chemistry'l],

['math"

F F.% A
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alist[i][7]

 FHENFTRAILIZEERE , BE
aLlEF i

bands={'Marxes’':[ '"Moe', 'Curly’]}
y FHRERBEIUUEESATZIRE

, BN ERIER LN , FESiT
=

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

bR K FHIR G = A AF F R/ R /2017

> alist=[ [23,; 34, 45]; [True; “ab‘'ll

>>> alist[0] [2]

45

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

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

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

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

WAL



BAFSELE : input/printi&zl

* [ ]
?‘é ’ 'nPUt(prompt) . >>> yname = input ("Please input your name")
A B =& 715 &prompt, AP @M AR XL Please input your nameTom Hanks
3 . s X s >>> yname
*\g FHEHILER '"Tom Hanks'
& >>> print (1, 23, 'Hello')
3 : 1 23 Hello
& % prmt(v::., V2, v3, ) >>> print (1, 23, 'Hello', end='") -
D AT & F 694 1 23 Hello
= . . B >>> print (1, 23, 'Hello', sep=',")
S TS Hend="\n", HFHAHBT, £T 1,23?He110 P -
O HEEUAXIANAZH B LZE >;; I:I%H%SI % (23, 'Hello')
1 e Ol |
whHsep=' ', REREHK, RTEE ?;;'%d' % (23,) r
Z 18] Rt 4 F 44 % fa it >>> ' (%4d):K:%s' % (12, 'Hello')
'( 12):K:Hello'
= A >>> ' (%04d):K:%10s' % (12, 'Hello')
’ ?’éi\’.&a—ﬁ% '(0012) :K: Hello"

'%d %s' % (vl, v2)

bR K FHIR G = A AF F R/ R /2017
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EHIRR) - VX, HFERAMWE

 SHRBENHEER  glEg S
MIEREANSERIRIET

 FARSEENR , BEILLREIE
5 FRETEANSESATRA

callable
PRI RENE, TE2EALLAREME
#5, WwRALHE, BARFETE

e B 165 69 ) B R A I R LARRRER T
Be, AERAA

 BREAHFHFHAROEEELE
i35 , FRAWE

T KFHIR G = WA F F 2/ TR /2017

¢

>>> 12 % 34.5 + 23.4
437.4

>>> ('abc' + '123') % 3
‘abcl23abcl23abc123"
>>>

>>> import math

>>> math.sqrt(12)
3.4641016151377544

>>> math.sqrt

<built-in function sqrt>
>>>

>>> n = 12 x 34

>>> N

408

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

>>> pfg = math.sqrt

>>> pfg

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

Z



EERIAYMRIS

3 = + >>> X =y =2z = 1

£ REXTR(EISF) >>> X,Y,Z

ﬁ% X =y=2z=1 (1, 1, 1)

%8 >>> a, b= ['hello', 'world']
= =1 D= >>> 3

- ) BSATESRIEE foti ;
P a, b = ['hello', 'world'] >>> b

D ‘world’

= IARE N >>>

§ > za)dﬁ >>>a, b=0>b, a

o a, b =b, a >>> 3 |

i
A
—
vV -
VS
o~
=
WA -

i+=1 'hello’
>>>

n *¥= 45 >>> a += 'cup'
>>> a
‘worldcup’

bR K FHIR G = A AF F R/ R /2017



;:l:ﬁjlllblﬂﬁﬂ . %ﬁﬁf

y SRHER
if <FBH 54>

>>> g = 12

AR s ‘

<& ] k> >ss>> if a > 10:
elif <E#&M>: #ThSAelif print ("Great!")
D <iE A He> elif a > 6:
S else: #LIA print ("Middle!") )
N <& ] k> else: —
3 print ("Low!") ;é
» FMREPREESBDEEEIRA
False , HE{ENETrue : Great !

None, 0, 0.0, '',
[1, (), {}, set()

T K F MR = A A2/ K /2017



I2HliRiEE : whileff§ig

>> n = 5

3 - >>> while n > 0:
éﬂz y S EHwhile n=n-1
E while <Z# &4>: it n<2: |
=N break
*\g <iEa) k> print (n)
% break #%k 1 4% 3R
'$ 4 >>> n = 5
D continue #%- LR T HIRiE A 3 >>> while n > 0:
~ n=n-1
S <& 8] 3> g ifn<?2: "
S o £ |
- else: #5HRHEEBHEEIR, WIAT print (ngon thue) z
. else:
< 8 > print ('END!"') r
y elseAAAJLIHIMITEREREE TS . |
break 3 |
2
END!

E KRFHIR G = A5 512/ % K/2017



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

FEmliftiaa : forfgih SR Rt v

0 E
%;Sz » i&fXTEAfor : ! °
z% for <E &> in <THEXF £>: 3 —
*\g 3 4
y >>> adic = {'name':'Tom', 'age':18, 'gender':'Male'}
% break #3tH #A2R >>> for k in adic:
D continue #%iI 4 T HEIRIE ) print (k, adic[kl)
8 else: #ERZTHE, WIAT
) name Tom
> <iEa) k> age 18
gender Male
(g RSz ARy 4
’ E&‘ti‘j&ﬁ{ﬁg*i >>> for k, v in adic.items():
FFHE. AR, LA, FHR, £EL&F print (k, v)
CTRFEERINGERS . EREF
name Tom
age 18

gender Male
R K FRIRE = A5 2/ R /2017



S3l

» BJLARRERSIZR. FHIESRES
[<EZEX> for <LTE> in < THEKI > if <BHELHS]

{(<BIEXREX>«AEEREKX> for <EF> in <THEARN K> if <FHE LM}

-y
TS

2

TS

% {(<LEERZEX> for <X &> in <THEARMNF> if <FHELMH>)
= >>> [xxxX for x in range(10)]
?i [0, 1, 4, 9, 16, 25, 36, 49, 64, 81]

IS >>> p
e >>> {'K%d'%(x,):x*x3 for x in range(10)} -
{'K2': 8, 'K8': 512, 'K5': 125, 'K6': 216, 'K3': 27, 'K9': 729, 'Ke': 0,

'K7': 343, 'K1l': 1, 'K4': 64} r
>>>

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

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

>>>

>>> {x+y for x in range(10@) for y in range(x)}

{1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17}

R KFHIL G = M A F F 2/ R/2017
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>>> [x+y Tor x in range(10)
[1, 2, 3, 3, 4, 5, 4, 5, 6,
, 10, 11, 12, 13, 8, 9, 10,
, 16, 17]

>>2

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

>>2

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

TR F MR F A4 FF 2/ %5K/2017

for y in range(x)]
/, 5,6, 7,8, 9,6,7, 8, 9, 10, 11, 7, 8, 9
11, 12, 13, 14, 15, 9, 10, 11, 12, 13, 14, 15

if x % 2 == 0]

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

YAUN\™ \ |



EpkEREST

SESN—HIEE :
(<TEXREX> for <EE> in < TEARMN£> if <FHFM4)

) IRE—APMEREENIR , BERAERNSR , (BRHAUE~FE2ETE | (NEE
AEIFTTERAHETER , LMK BERE

>>> agen = (x*x for x in range(10))
>>> agen
<generator object <genexpr> at 0x1078f5620>
>>> for n in agen:
print (n)

-y
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2

TS

N

3
>
o
S
~

Z

OhRrRPR®

16

36
49
64

T K F MR = A A2/ K /2017 81
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EHUWEL : Python \|J425 ( DDL : 3.8 23:59)

 EVEEMIHETTE TR
) SERZEEBAEpYyXHIE

» MEIIR3ERBIRAL
B IRAZ ) 55

 LMEIHAETRFENRBHIIS

» NiEENEZiETACL64CES , HAZR IS
BthhLdem

AT ARRICERIETE ?
EH, R, EF, AK, B8, B

TR F MR F A4 FF 2/ %5K/2017
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FlsbbEBException Handling

» RIBIETAREREIMEEIR :
& & ik: Syntax Error

try:
print('try...")
r=10 / 'xyz'
print('result:', r)
except TypeError as e:
print('TypeError:', e)
except ZeroDivisionError as e:

X
S

LI IS

s

L0412 : ZeroDivisionError

7 & T 44K : IndexError

T,

8
S

[
CLWooO~NOULIE WNBE

T N |

A -
? REskix: TypeError.. print('ZeroDivisionError:', e)
=3 else:
Q . .
S HixasliEEFERLLEL  EE print('no error!"')
EEESIN  EERE L EIR ﬁ f1“311¥=t — )
s s print('finally..."
AU G i B PG PAHRETEI= 13 print('END")
try: # A4 RAIX E G
except: # ﬁtﬁ%‘l&%%’f&/‘% Tt';gél-f;”ror: unsupported operand type(s) for /: 'int' and 'str'
finally...
else: # XA BT RA END |

oo Finally: # Rig BT, AT 6 R

el



HZfunction

. | e N B

1 BHARNAGRRNENRER e

gE ﬁig , D11E§4¥ ( reuse) 3 for i in alist: .

*/‘3 ; ret iﬂm;t;mge;: l# PRELR [E{E

=B > EN . defiBfy : 5 e n

2 EXE?SZZ' :.ﬁl N 7

§ def <HH B> (<HHR>): 8  print(sum_list) # BERMNRsum_list -
2> ; ‘}__ JL 9

§ <Ha i 89 RA B> /1@ my_list = [23, 45, 67, 89, 100]

Qo return <K§,ﬁ§é[§]{ﬁ> 11 # ERRE, EREMEMWIELZmY _sum

:i 12 my_sum = sum_list(my_list)

13 print("sum of my list:%d" % (my_sum,))

JAY\

AR : <BEHEB> (<SH>)

EEHET gdunction sum_list at 0x10067a620>
RBEE: <HEL> (<BHE>) sum of my list:324

BEMABAL: v = <R L> (<5HE>)

bR K FHIR G = A AF F R/ R /2017
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EX NS : BlESE / JZSH

 EXEREHRT , SHALIEHER

 —HEESHRPERSH B key
S, BlET IRFfEE

def func(keyl, key2, key3..):
def func(keyl, key2=value2..):

 —HREXHEARMESBEZLS
FUENRIAIEESE]

def func(*args): #1#key® A 5K
def func(**kwargs): #key=vali} X &y
EZNE =4

TE KFHIRE Z A 512/ % K/2017

16 def func_test(keyl, key2, key3=23):

17 print("kl=%s,k2=%s,k3=%s" % (keyl, key2, key3))f"
18

19

20 print("====func_test")

21 # mBENkey3, HTHAE

22 func_test('vl', 'v2')

23 # fENTkey3

24 func_test('ab', 'cd', 768)

25 # [ERSHBMHM A AT EIRF

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

====func_test
kl=v1l, k2=v2,k3=23
kl=ab, k2=cd, k3=768
k1=K, k2=KK, k3=23

WA
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EXHHNSH : BESH / JESH

29 # A ABEEENOT ST TR

30 def func_test2(xargs):

31 for arg, i in zip(args, range(len(args))):
32 print("arg%d=%s" % (i, arg))

33

34

35 print("====func_test2")

36 func_test2(12, 34, 'abcd', True)

====func_test2
argf=12
argl=34
arg2=abcd
arg3=True

bR K FHIR G = A AF F R/ R /2017

39 # AIAMEREANITHZ T FTRSE
40 def func_test3(xxkwargs):

41 for key, val in kwargs.items():

42 print("%s=%s" % (key, val))

43

44

45 print("====func_test3")

46 func_test3(myname="Tom", sep="comma", age=23)
====func_test3

sep=comma 52
age=23 BN
myname=Tom



AHERHANSH : AESH / KEFSH
) iEIA%E%&HgH?”I; jl‘lfg ﬁﬂ’ def func_test(keyl, key2, key3=23): T

S

}E %& . 17 print("kl=%s,k2=%s,k3=%s" % (keyl, key2, key3))f"

g%: [ 18

Tg = i ik e o S 2 t( func_test")

= — N 0 print("====func_test"

) % WE’Qﬁgq‘m{nﬁﬁﬁ 21 # RBfENkey3, ATHRAE

$ 22 func_test{'vl’, "w2')

ii func(argl, arg2, arg3..) 5 R hey3 -
A bry 1 2 ; £ 3 24 func_test('ab', 'cd', 768)

= =8 RS U35 A 2] R B 5 B A 25 # [ERSHBMHM A AT EIRF

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

S - == -

¥ > —fEmkeyRIKEBFSE - 3
func(keyl=argl, key2=arg2..) ====func_test ’.
B F 47 Tkey, TARBBIAS S kl=v1, k2=v2,k3=23

R , S S M R 'ﬁfﬁbk'z‘f;;d&gfgﬁf*
, KRNI =K, k2=KK, k3=

TE KFHIRE Z A 512/ % K/2017



HER : RAEXSHEA
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 RAREMHBREERELADT ,
Z<LISRIBTE1T

y BN : classiEq] ;
class <X .%>:

3|

def _init_ (self, <& ¥ %>):

def <FHik&>(self, <5 ¥ %>):

 RIASR :
EEET!

<K L> (<H5HERS)

1R B — AN R A,

AT kP ayselfHR A £ £4]!

bR K FHIR G = A AF F R/ R /2017

<RB> (<52>)

obj =

1 class Force: # 73

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

3 self.fx, self.fy = x, y P
4

5 def show(self): # 3TENHEHEYE

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

8 def add(self, force2): # 52— 1 HEMK

9 X = self.fx + force2.fx
10 y = self.fy + force2.fy
11 return Force(x, y)
1z
13
14 # ER—TINR
15 f1 = Force(@, 1) F‘l """"" F
16 f1.show() ,'
17 ’
18 # ERBF—THHR
19 f2 = Force(3, 4)
20 # SRR >/
21 £3 = fl.add(f2) O F
22 f3.show() -
Force<0,1>

Force<3,5>
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» EREXPEM—EISHRE , 1
PAT {Eit A python—LtE A BIE(E
iR BT R AR T R R FHEER
__str__(self): asixB-AFHFS
__add__(self, other): & F+3RA/FH
__mul__(self, other): 4& A*HIEH
__eq__(self, other): & A==%4H

 Hel5i R iES NiRiZRIh
http://gis4g.pku.edu.cn/python-
magic-method/

bR K FHIR G = A AF F R/ R /2017

13 __add__ = add

14

15 ef def __str__(self):

16 return "F<%s,%s>" % (self.fx, self.fy)r—
17

18 def _ mul__(self, n):

19 X; ¥ = selft.Tx ¥ n, selr.Ty % n

20 return Force(x, vy)

21

22 ol def __eq__(self, force2):

23 return (self.fx == force2.fx) and \

24 (self.fy == force2.fy)

37 # BRIERHER

38 f3=fl+f2y" \

39 print("Fadd=%s" % (f3,))

40 f3 = f1 x 4.5

41 print("Fmul=%s" % (f3,)) Ei
42 print("%ss==%s? -> %s" % (fl1, f2, fl == 2))
Fadd=F<3, 5>

Fmul=F<0.0,4.5>

F<0,1>==F<3,4>? —> False
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71
72
73

45 ®] class Car:

- . 46 def _init_(sElf, name) :
HuydeEisl - (KiBElR ¢ ST
49
50 o »def Fill_fuel(self, miles): # fniAplEse -
yu%ﬁ/l\gsaﬁ "—EQ-!I:%E?*" Egig g; self.remain_mile = miles
R, ABAYSTREFROILMEA— =3 def run(self, miles): # §milesHE
54 print (self.name, end="': ')
ﬂa*ﬂg "?*" *Ex }A "'\* 55 if self.remain_mile >= miles:
56 self.remain_mile —= miles
" %E‘F I'E*I]Hlﬁ 57 print("run %d miles!" % (miles,))
58 else:
class <‘%%Z>(<§Q%Z>): 59 print("fuel out!")
60
def <Z & X Fix>(self,..): 61
62 class GasCar(Car):
. o . 63 o def fill_fuel(_self, gas): # ISiMgasH o =
; ‘;/gé:i\j-ﬁﬁl'l‘)‘flaxgsf‘;ﬁ , I;%ﬂE g;l self.remain_mile = gas * 6.0 # SFHIE6RE 3
N 66
,z I ﬁ’£E¥*¢E¥‘ﬁEXT 67 class ElecCar(Car): r
68 ef def fill_fuel(self, power): # ZEEpowerfE
69 self.remain_mile = power x 3.0 # %F@b‘e@
gca r=G§sCar("BMW") 75 ecar=ElecCar("Tesla") BMW: run 200 miles!
gcar.fllb;;eéf@.@) 76 ecar.fil}_fuel§60.0) Tesla: fuel out!
gcar.run . 77 ecar.run(200.0
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EHAENL2 : Python A\ )% EeE2 ( DDL : 3.13 23:59)

y  itss=[H2]Python3EsRiz ;
B MugiEtT B 5ER
e TRBERBBpyX{EHiTa
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