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age = int(input("xxxx")), IRHIKELEEHE,
print &1 int SE5TEER) str B,

Python RIZEARFAREIERE, BaECEl.
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message = "Hello to the wonderful world of Python"

message2 = "and welcome to CSCI2040"
print(message)

print(message2)

print(message, message2)
print(message + message2)

EHlaEH:

Hello to the wonderful world of Python
and welcome to CSCI2040

Hello to the wonderful world of Python and welcome to CSCI2040
Hello to the wonderful world of Pythonand welcome to CSCI12040

Comments ;¢

python RYFHEF #

Lecture 1: Basics

FE. #F. TREER. FREbAEEFFL.
R, KB 0" IEE ", 0" TJRERIE.

BEPIEETS, (ERA TSRS

Reserved words / keywords {RE8=

FeeATERGE,
False class finally
None continue for
True def from
and del global
as elif if
assert else import

except in raise

is

lambda

nonlocal

not

or

pass

return
try
while
with
yield

break
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1.2 Strings {38

Change the case

first_name = 'go

print(first_name) # just print the string
print(first_name.title()) # capitalize the first letter
print(first_name.upper()) # capitalize the whole string

Tast_name = "Lamp"
print(last_name.lower()) # Lower case as well

EHlaEH:

go
Go
GO
Tamp

FRIERT LA BEREAINS8EL (concatenation)

full_name = first_name + last_name
REEERET—RE, PERBEESET.
TR RN TR, A NE MR (flanint) SREX.

B2 printQ FESHMAILIZRFEZRE, BHSRTRRET

first_name = 'go'
print ("our king's name is = " + first_name , 1)
EHeRE:

our king's name is = go 1

ESHINSEATEMRE, ERNERATERE, JLIUXALE:
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first_name = 'go

last_name = "Lamp"
full_namel = first_name.title() + " " + last_name # JEEXHMH + " " +
print ("our king's full name is = " + full_namel)

=Hlekh

our king's full name is = Go Lamp

control characters =H=&F

BIZRFF \t
first_name = 'go'
last_name = "Lamp"

full_namel = first_name.title() + + Tast_name
print(full_namel, "is a jerk") # automatically add one space
print(full_namel, "\tis a jerk") # adding a tab

print(full_namel, "\t\t\tis a jerk!!!!") # adding 3 tabs

\t N tab , 2/4/8 NRIFFFENL (ARERY 1DE FIBERARRERIBIRMNEE)

EHlaE:

Go Lamp is a jerk
Go Lamp is a jerk
Go Lamp is a jerk!!!

XEBRIBIZRFIE IDE B 8 DB, (BEBERIXA .md BT 4 NRAL

New line #21574F \n

first_name = 'go

Tast_name = "Lamp"

full_namel = first_name.title() + + last_name
print(full_namel, "\nis a jerk")

print("\n",full_namel, "\n\t\tis a jerk")

EHlaE:

Go Lamp
is a jerk

Go Lamp
is a jerk



FIENZETREFE— printQ BFAMTHE D printQ BIBRITRFEI

Stripping white spaces ZZ51&
strip:
noun. £,

verb. #ZF, B, P\, E1, B

name = " CUHK " # a string with white spaces, before and after
print("stripping left of the string, name=" + " ***" 4+ pame.lstrip() + "**¥*
print("stripping right of the string, name=" + " ***" 4+ npame.rstrip() + "*¥%*")
print("stripping both sides of the string, name=" + " ***" 4+ name.strip() +
W e ")

EHlIaR:
stripping Teft of the string, name= ***CUHK ***
stripping right of the string, name= *** CUHK***
stripping both sides of the string, name= ***CUHK***

type() and dirQ)
type() : IR[EIE
dirQ :IRE—MIZR, BEF/RENRIATEREEIZ,
IR, MRFEE py WASHERIXLHEE, FEEA print() BEL
stuff = 'hello world’
print(type(stuff))

print(dir(stuff)) # show all built-in functions of tyis type
help(stuff.capitalize) # show the meaning of the capitalize function

EHlaE:



<class 'str'>

['_add__"'", '__class_', '__contains__', '__delattr__"', '_dir__', '__doc__",
'_eq__', '_format__', '_ge_ ', '__getattribute__', '__getitem__',
'__getnewargs__', '__getstate__', '_gt__', '__hash__', '_init__",

' _dnit_subclass__', '_dter__', '_le__"', '_len__', '__1t__', '_mod__",

' mul__', '"_ne__"', '_new__"', '__reduce__', '__reduce_ex__', '__repr__",
'_rmod__"', '_rmul__", '__setattr_"', '__sizeof__', '_str__"',
'__subclasshook__', 'capitalize', 'casefold', 'center', 'count', 'encode',
'endswith', 'expandtabs', 'find', 'format', 'format_map', 'index', 'isalnum',
'isalpha', 'isascii', 'isdecimal', 'isdigit', 'isidentifier', 'islower',
'isnumeric', 'isprintable', 'isspace', 'istitle', 'isupper', 'join', 'ljust',
'Tower', 'Tstrip', 'maketrans', 'partition', 'removeprefix', 'removesuffix',
'replace', 'rfind', 'rindex', 'rjust', 'rpartition', 'rsplit', 'rstrip', 'split',
'splitlines', 'startswith', 'strip', 'swapcase', 'title', 'translate', 'upper’,
'zfi11']

Help on built-in function capitalize:

capitalize() method of builtins.str instance
Return a capitalized version of the string.

More specifically, make the first character have upper case and the rest
Tower
case.

IR helpO EMMEM T EHEHE, RHABANRENER None , AFE print.

1.3 #F8
Numbers and numerics

TR, BEERR A HUEREL

int
Integers, —iHHIEEE]

print (1+2.) # addition

print (3.-2) # subtraction

print (5%2.) # multiplication

print (8/4) # division JFEBRMLZITSERE, MR A BB . HINE R ERHLZIER
AT

print (2.0%*4) # exponentiation

print (2+3%4)

print ((2+3)%*4)
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3.0
1.0
10.0
2.0
16.0
14
20

float

Floating points, Zm#

print (0.1+0.1) # #ili: 0.2
print (0.1+0.2) # #ti: 0.30000000000000004

0.2
0.30000000000000004

In Python 2.7, print 3/2 will give you 1
In Python 3.X, print 3/2 will give you 1.5
There are more differentiation between 3.X and 2.X for Python

operators: +, -, *, /, //., %

print(345) # adding two integers (%iti: 8)
print(3. + 5) # type conversion (Hiili: 8.0)
print('Aaa' + 'Bbbbbb' +'CCcC') # concatenation (HiEX)
print('Aaa' , 'Bbbbbb' ,'ccc') # #itli: Aaa Bbbbbb cccC

8
8.0
AaaBbbbbbccc

IR [INSEREX] A0 [ESREFF] AF, MSHRASETREIRINZE.
[/ BEPRE, REIEEERD (RTEE)
%: BEEEN, BTUHERMESFEREIRE
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print(-5.2) # gives a negative number
print(5-3)

print(2+*3)

print('Lu'*2) # generate character strings
print(3**4) # power

print (3.0%*%4.)

print(5/3)

print(5/3.)

print(4//3) # gives floor
print(5.0//3.)

print (17 % 3) # gives remainder
print (17. % 3)

-5.2

2

6

LuLu

81

81.0

1.6666666666666667 # i HRHLHETT AUSE, RIATH S EAE SR & B
1.6666666666666667

1 # python HIXURML // #l C MIRRHL—EL
1.0

2

2.0

Some funny cases:

print(4/2) # %l 2.0

operators: <, >, <=, >=, ==, !=, not, and, or

Operator Description Examples

5<3gives 0 (i.e. False) and 3 <5 gives 1 (i.e. True).
< Less than Comparisons can be chained arbitrarily: 3 <5 <7 gives
True.

5> 3 returns True. If both operands are numbers, they are
> Greater than first converted to a common type. Otherwise, it always
returns False.

Less than or
<= X =3;y=6; X <=y returns True.
equal to

Greater than
>= x =4;y=3; x>=3returns True.
or equal to



Operator Description Examples

X=2;y=2;x==yreturns True. x ='str'; y ='stR', x ==y

== Equal to
k returns False. x = 'str'; y = 'str'; x ==y returns True.

I= Not equal to x=2;y=3; x!=yreturns True.

not Boolean NOT x = True; noty returns False.
x = False; y = True; x and y returns False since x is False. In
this case, Python will not evaluate y since it knows that the

and Boolean AND ) ) ) )
value of the expression will has to be false (since x is False).
This is called short-circuit evaluation.
x =True; y = False; x or y returns True. Short-circuit

or Boolean OR ) ,
evaluation applies here as well.

AT RB vs HiiERE

&

TR, BB £ HURESREY. Python FUSIESEBLEIEREESREY (int , float , complex) , FRAURHE
(str, 1list, tuple, range) , BREJZEAY (dict) , ESXEE! (set , frozenset) , F/REH

(bool) , None 8! (None) , “H#HIZEE! (bytes , bytearray, memoryview) .

Python #UEREINARERRSE, WNHETE/EEFRRMTS (LF) . TEFIHHNECRERNSE, 7
ARETIRESER SRS/ MR/IGRE.

X CERATRE, CRERUEES, SERERTAEFPLIREERIE, ISR
C+H+ 3RE CIES, RSHFEENSR, Bt C++ REIELEID AP BEALEERE (kB C) AR
TENXRIRE () .

Python, C, C++BIXH: Python FrEEUESREIENES, C TAEUESEERARR, C++ BN RRED
REX

XAEREESNARESREEE. HEGARIMnERE, —FHaitEIARGERIA/NE
BEEAS, FHREEANSR, RMATINSHEFREBAEEESE, FIEC, AEMtRRE, B
AT ERBEESERAERORE, BT, EHRERE, AFEEECEHAEE, RMEM
ERACIBRIES, ARRA T python (—LRAE, ZREEIET) .
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1.4 FHER if

If statement

Selection statement for 1 or more choices

if choice ==
print ('You choose Cola')
out = 'coke'

elif choice == 2:
print ('You choose Lemon tea')
out = 'Lemon Tea'

elif choice == 3:
print ('You choose Orange juice')
out = 'Orange Juice'

else:
print ('Invalid choice!")
print ('choose again')

TREEHATENMNES
EFES Condition FEN :
NEERES, BETIESEE, fEeals

WHALARESKT 0 NEE, BR—MUBRENARET, BHESE

choice = 4
if choice == 1:
print ('You choose Cola')
out = 'coke'
elif choice == 2:
print ('You choose Lemon tea')
out = 'Lemon Tea'
elif choice == 3:
print ('You choose Orange juice')
out = 'Orange Juice'
else:
print ('Invalid choice!")
print ('choose again')

XEHEEIERR, EHak:

Invalid choice!
choose again

#F1: Conditional Expressions

var = true_value if condition else false_value

which is equivalent to:
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if condition:

var = true_value
else:

var = false_value

For example:

a, b =10, 20 # Multiple assignments
min = a if a < b else b
print(min) # output 10

1.5 fEIHEF] for, while

while 1

a, b=20, 1
while b < 10:
print (b)
a, b =>b, a+b
print ('END")

0 UV W N R R

END

for 1&¥R

for x in range(0, 3) : # ANWIAITF
print (x)


af://n4886

1.6 HBIUIL, GUFF

Output Formatting

print('%s %s' % ('one', 'two')) # old
print('{} {}'.format('one', 'two')) # new

print('%d %d' % (1, 2))
print('{} {}'.format(1l, 2))

one two
one two
12
12

FIRPERRE

WIth new style formatting, it is possible to give placeholders an explicit positional index.

print('{1} {0}'.format('one', 'two'))

two one

aFFRIE T

txt = "For only {price:.2f} dollars!"
print(txt.format(price = 32.1))

For only 32.10 dollars!

txtl = "My name is {fname}, I'am {age}".format(fname = "Noelle", age = 2.5)
txt2 = "My name is {0}, I'am {1}".format("Noelle", 2.5)

txt3 = "My name is {}, I'am {}".format("Noelle", 2.5)

print(txtl)

print(txt2)

print(txt3)

My name is Noelle, I'am 2.5
My name is Noelle, I'am 2.5
My name is Noelle, I'am 2.5
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Lecture 2: Lists and Tuples

FIRFITA

2.1 Strings

Python /& string LA a sequence of characters BT iE7Z
ER: str # Tist ERMAENEIERE, SRCINRSIHFREN.
BEMANEILUE str #79 Tist , 8 Tist(str) (B str FRIBNFRDIUWENFIRFRITT

) , str.split(sep) .
Use single quote ' or double quote " to delimit.

\ :escape char (FENXFF)

Escape character Printed as
\' Single quote
\" Double quote
\t Tab
\n Newline
\\ Backslash

2.1.1 HHERE
B* 7N concatenate ZIMBRILASRS repeat .

>>> word = 'CUHK'+ 'super'

>>> word

' CUHKsuper'

>>> "[' + word*3 + ']"'

' [CUHKsuperCUHKsuperCUHKsuper]"'
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2.1.2 {55 R
Access can be in subscripted notation

AJUARTRAGE (35U C IR, M 0 FFR)

>>> word = 'CUHK'+ 'super'
>>> word[2]
lHl

2136 H

substrings can be specified with the slice notation

YRFErE, EFATT

>>> word = 'CUHK'+ 'super'
>>> word[0:2]
ICUI

>>> word[:2]
ICUI
>>> word[1:]

'UHKsuper'

EFRHE=A, WMRRR end, BAELRIFFIKRE, FEEERE—ITTE.

For non-negative indices, the length of a slice is the difference of the indices, if both are within
bounds.

MTEERATEERERS], R KERRSIZE.

*RFRES|. BEERSITUGRHEE
RMERE, (UFhzE.
@ REES|: NRERFFLREES].
-1 RABRE—NITER, 2 RRBEEZNTE
R -0 BHRIA 0, MARRE— IR T—MIE.

>>> word = 'CUHK'+ 'super'
>>> word[-3:]

per

>>> word[-4:-1]
"upe’

>>> word[1:-1]

'UHKsupe'

TRNAREAATT
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@ R [EBHEE, B, REMDEXER.
ERSEH, BiEBARE— I TENT—ME.
RERSEH, BaEEABE—TTRMLE.
“ETRREARBEAGH, SEARIR.

R AOHFRE, AJRERE debug .

IR REVIFIZERS ECEA error, BANERS|SHE.

® kEF: & start R5ILE end B3R, BEKI%R, WIRNGEE.

>>> word = "CUHK'+ 'super'
>>> word[-1:0:-2]
'rpsH'

BEANSHEDK, IRMAELAGET, F CigEhL.
# start R3|EL end R3|IK, BXKAIE, NWEwH=FY). BANRAESERGEA—E

@ DA EATRE RIS

ValueError: A0 (FBEEN) .

valueError: slice step cannot be zero

TypeError: BFEMER.

1ER1: YJRH start. end. step SEWVRREEE TR L 9EEEAVZSEY (40 None ) . DR
ENTAEERREEEE (WFERFER. FREEF) |, Python £HfitH TypeError .

TypeError: slice indices must be integers or None or have an __index__ method
B2 NASHFHIRRNS (NEE) =iliA, Python &t Typeerror .
TypeError: 'int' object is not subscriptable

BB/ IAY error, WIFRAIS KEHMBIANF Y MemoryError , R5ITKiEH python BJQME
FBHCCERY overfloweError , LARNIEFFRFEBERNBEN IS FHERFIREELINGE, AaEHH

AttributeError .

TR FRBRAEEN

Immutable - can't be modified once created

>>> word = "CUHK'+ 'super'
>>> word[0] = 2



BEER:

l3

TypeError: 'str' object does not support item assignment

B2, FITLIBIEHRY

>>> word = "CUHK'+ 'super'

>>> word[0:3]+ course"
'CUH course'

IR, NRERSEBEHEFRA.

2.1.4 FEPEE

Splitting Strings

str.splitQ DZERTHEIFASR, NRKEREDRASY, MAERZAFT (B8, #IRFS)
ERDEIRF, AENBRSRIEEFH.

message = "CSCI2040 is really boring !!!, really very boring."
words = message.split(' ') # split uses ''(or space) as separator
print(words)

words = message.split('really') # split uses 'really'as separator
print(words)

BT
['csc12040', 'is', 'really', 'boring', '!!!, ', 'really', 'very', 'boring.']
['csc12040 is ', ' boring !!!, ', ' very boring.']

M2, MATEEFTADRN, HRKRSRTE.
BREMENESHNE, TIHKE token BEASETIE.

message = "CSCI2040 is really boring !!!, really very boring."
words = message.split() # split uses ''(or space) as separator
print(words)

words = message.split('really') # split uses 'really'as separator
print(words)

BT :
['csc12040', 'is', 'really', 'boring', '!!!, ', 'really', 'very', 'boring.']
['csc12040 is ! boring !!!, ', ' very boring."']

. FRVHERZFRE ' (FADIRR.
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RABX.

valueError: empty separator

2.1.5 String Functions

Note the use of . to call the string function.

Operation

s.capitalize(Q)

s.capwords()

s.count(sub)

s.find(sub)

s.index(sub)

s.rfind(sub)

s.rindex(sub)

s.Tower()

s.split(Q)

s.join(Ist)

s.stripQ)

s.upper()

s.replace(old,

new)

Description

Capitalize the first character of

S

Capitalize the first letter of
eachwordin s

Count number of occurrences
of sub in s

Find the first index of sub in
s,or -1 if not found

Find the first index of sub in
s, orraise a valuekrror if not

found

Find the last index of sub in

s,or -1 if not found

Find the last index of sub in
s, orraise a valueError if not
found

Convert s to lowercase

Return a list of words in s

Join a list of words into a single
string with s as the separator

Strip leading/trailing white
space from s

Convert s to uppercase

Replace all instances of old
with new in s

Example

"hello world".capitalize() — 'Hello
world'

"hello world".title() — 'Hello
World'
"banana".count('a') — 3
"hello world" .find('0") — 4

"hello world".find('x") — -1

"hello world".index('0') — 4
"hello world".index('xyz') —
ValueError: substring not found

"hello world".rfind('0") — 7
"hello world".rfind('xyz') — -1

"hello world".rindex('0') — 7
"hello world".rindex('xyz') —
ValueError: substring not found

"HELLO".lower() — 'hello'

"hello world".split() — ['hello’,
'world']

" " join(['hello’, 'world']) — 'hello
world'

" hello world ".strip() — 'hello
world'

"hello".upper() — 'HELLO'

"hello world".replace('world',
'Python') — 'hello Python'
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.stripQ @ strip RXBRIER, XANTERTERFARTISRENZA (FEARFNE)
FNBRERANXZSRAEA.
FELERETREHHKER, REEE MNRUTFH.

2.2 Lists
£l C g9%E
Python HIFIZRIREAR, BTLABARERVEESREEY.

2.2.1 FEREMRGE

LINiEEs 7 TERFEE, 8—iERIE.

>>> squares = [1, 4, 9, 16, 25] # ¥tk
>>> squares[1] # HR5IVincE (RIFERFEMLD

>>> squares[1] = 'Hello' # A&k

>>> squares # AN [EEE R

[1, '"Hello', 9, 16, 25]

>>> squares[-1] # k&5 CRIFERFEHMLD
25

>>> squares[-4] = 4 # AR5IHEAEK
>>> squares

[1, 4, 9, 16, 25]

>>> squares[-3:] # VYK CFIFRF 8 AHED
[9, 16, 25]

>>> squares[:3] # ViRV A CEMATT

[1, 4, 9]

>>> squares[:] # WY (&85

[1, 4, 9, 16, 25]

>>> squares = squares + [36, 49, 64, 81, 100] # Support concatenation N5
>>> squares

[1, 4, 9, 16, 25, 36, 49, 64, 81, 100]
>>> squares.append(121) # WETVE, KEBI (SEEERM, Aiga, 7L None)
>>> squares[10]

121

>>> squares *= 3 # Wi SHHE

>>> squares


af://n5117
af://n5122

[1, 4, 9, 16, 25, 36, 49, 64, 81, 100, 121, 1, 4, 9, 16, 25, 36, 49, 64, 81, 100,
121, 1, 4, 9, 16, 25, 36, 49, 64, 81, 100, 121]
>>> letters = ['a', 'b', 'c', 'd', 'e', 'f', 'g'] # WHHLE A Tist
>>> letters[2:5] = ['c', 'D', "E']
>>> Tetters # VIMnEet CEAATH
['a', 'b', 'Cc', 'D', "E', 'f', 'g']
>>> Tletters[2:5]=[]1 # FIHII A BEGETFERR
>>> Tletters # YJH &S AT 200 M
['a", 'b", 'f', 'g"']
>>> letters = ['a', 'b', 'c', 'd', 'e', 'f', '9'] # wintt (EL, BHPFORKD
>>> len(letters) # ikl Tist K&
7
>>> letters[7] # HPZE5IHEHE, #l IndexError
Traceback (most recent call last):

File "<pyshell#87>", Tine 1, in <module>

letters[7]

IndexError: 1list index out of range
>>> Tetters[0:7] # DI ZE5IEUHE, A error
['a', '"b', 'c', 'd"', 'e', 'f', 'g']

EI=V=H
1. the index of the list starts from O

2. RS2 EAGTT

3. list 0 string ROXBY: FUIRAE, string FAIZE; FUIRSIFAEEIERE, string A3FF
fF; JIRAEH, BFSEREASHIAE method, string IREERBEREFTFRTE.

8, FEEFRREERS &)

2.2.2 for @I/ EH
AR BENREERYIR (FZRFHEMALL)

a = ['HKU', "CUHK', 'UST']
for x in a:
print (x, len(x))

EHIn T

HKU 3
CUHK 4
uUsT 3
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range() &Y

JR[E— range XI5, range 2 python B—MEUESREL () .
E

range(stop)

range(start, stop)
range(start, stop, step)

start: #24aE, BIARZ 0.

stop: ER{E, AEE stop, AAEHETF.

step: K, BUAR 1.

RE stop SHWE, BEMUAEFAERAME.

RMANTNSERT, F—NE start, FANRE stop, LFATF

r = range(l, 10, 2) # A 1 Jis, 3 9 WHEFLUTS
print(type(r)) # #it: <class 'range's>
print(list(r)) # #ih: [1, 3, 5, 7, 9]

for fEERBH range 3J8

for i in range(5):
print(i)

EHIn T :

A W N R O

range NWS3IFERG|

r = range(10, 20)
print(r[0]) # #iili: 10
print(r[51) # fili: 15

R rangeXIRAAEE, (il Tuple, FEEEBUTR (BICXMEHHEMERD) .
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*range XWRAVEMIFE

(F%)
iBERL: range ARMRVERENFY, MERTEREME TERE
SHREN: BERRIRHEI LK for BINEH.

*AEAIIR

(%)
aliEft (Iterable) 2 Python FE— MRS, IR — M WREEBRRBIETTRAII—MENEE, WML
BE—ipRE TR,

BBk, AEANKRETLRE for BRAPBHANISR, HETLURERGEE sunO .

minQ . max() FEEZENAARAIREL
£ Python &, ENERMRELIT _iter__ O AEHELIMT _getitem O F5EATRIER.
EURERNSEE:

o FRFUEL: 40 1ist (FUFK) . tuple (Gth) . str (FFFH) . range WHRF
o FAXRE: U set (55) . dict (FH) .

HERERR: ARRRRREUREIINIS R AIERR.

T BREEASR

# PR AR G

my_list = [1, 2, 3, 4]

for item in my_list:
print(item)

# TR R AERN R

my_str = "hello"

for char in my_str:
print(char)

# range Xt ERIERNT S

for i in range(3):
print(i)

M

B W N R

O — = o =
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&R

IERMRAS R RENR, EFETEAR iterO REUGHEIERMIERES.
EREER—EIMT _next__ O FENNR, BReEEIREREATRPAITE.
B REIEAI SRR SRR

my_list = [1, 2, 3]

my_iter = iter(my_list) # W5 kit

print(next(my_iter)) # f#iili: 1
print(next(my_iter)) # #iili: 2
print(next(my_iter)) # fili: 3

ERXMFF, my_list B— AR, BIER iter(my_Tist) , FHMERT—MERER
my_iter . RE@IT next) REH, BAIEMIREGIRFAITTE.

3. AR SRR EAEL
BILA#EA] Python FIETEIR collections.abc M Iterable SREKT—MIREDTNEN.
il FIRTRERIEN

from collections.abc import Iterable

# HIRZTIERNT R
print(isinstance([1, 2, 3], Iterable)) # #ili: True

# FRERAERXT S
print(isinstance("hello", Iterable)) # Hitl: True

# BRSBTS
print(isinstance(10, Iterable)) # il False

Al SRAER

AMERXRAFEANER for 8K 2 while B BEHEARS, FRIEEINEIENSTER.
HIAY Python REREL, 0 sumQ . max() . minQ . sortedO F, EZAEATIRIEABA.
Gl {5 sumQ F sorted() QhIEANEAIISR
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numbers = [4, 1, 3, 2]

# sum(Q) TR AL F ) A
print(sum(numbers)) # #itll: 10

# sorted() XFAIIEAUK RATHEF
print(sorted(numbers)) # fiii: [1, 2, 3, 4]

ic 3575

ERSRTE—MIEANS, EERBHTEN BHRFEMTR) - EERET yield HOERTT
= BRREEIEENFS, NITHEReE

™A AERRESEREL
def my_generator():
yield 1

yield 2
yield 3

gen = my_generator()

# AR R
for num in gen:
print(num)

i

IR, range FI4ERESSEL, EBEWIBER, (B range A4S, XBIET:

@ EpliasEl yield XEFELEME, FXERARZSHET—ME. range EXRBEXMT
t, BREAR yield EX, MEEI CIESLII— .

@ range WERSUFRS|, ERRRASEF
@ range WRAIZRIEN (BEEFERA) |, EpEEREEER X

Dt
@ ERWRIETLAER for BINERAINS, EWAE 1ist. tuple. str, dict. set &.
@ AERHREILI T _iter__Q 8 __getitem__QO FAix, RE—MEMRES.

Q@ ENRBRERET iter HIRKNNR, BXLIMT _next__Q 73i%, FLUENMREITTE.
@ AR EENBENESINZ4ER, BALISIFS Python REREFECSER.
FLA, EERERE—MERIALUSE NMLAETR, BEEY for fEREIATRE.
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MIEREEFNERERHIX B
.

range() + len(Q) &M list

We retrieve the item through their index here.

a = ['Mary', 'had', 'a', 'little', 'Tamb']
for i in (range(len(a))):
print (i, a[il)

BT

0 mMary
1 had

2 a

3 Tittle
4 Tamb

enumerate(list) SCIR

a = ['Mary', 'had', 'a', 'little', 'Tamb']
for i, value in enumerate(a):
print(i, value)

HHIT:

0 Mary
1 had

2 a

3 1ittle
4 Tamb

Another Example:

cse_teachers = ['john c. s. 1ui', 'patrick p. c. lee', 'james cheng', 'wei Meng']
print ("------- use enumerate ----------- ")
for index, teacher in enumerate(cse_teachers):

position = str(index) # THZEHEMSPHEE, M5 AREPHEEIntAstr

print("Position: " + position + " Teacher: " + teacher.title())
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HHIT:

——————— use enumerate -----------
Position: O Teacher: John C. S. Lui
Position: 1 Teacher: Patrick P. C. Lee
Position: 2 Teacher: James Cheng
Position: 3 Teacher: wei Meng

enumerate(a) REI—MNMERES, HERSBSEFRNERNHRE— M SRS FIXATTE=AITE G,

value) .

REFTTAFERAEATR. R FINTTRE—IIEERKANE, FRIZHRIER, RETTARIE
Zek.

{58 for i, value in enumerate(a) , MiAJLAEIZMEEITAH, BEIZRS| 1 FOXIMAYICE value .

enumerate ERENER.
BEHARITENEF, RGBS, MERERETTENTFERREZEEE.

R85 Example:

def index_value_generator(my_1list):
for index in range(len(my_1list)):
yield [index, my_list[index]] # #fiklnl—4N%1% [index, value]

# A0 A AR AT IRAR

my_list = ['a 'b', 'c']

for item in index_value_generator(my_list):
print(item) # &fd—1%1% [index, value]

for index, value in index_value_generator(my_list):
print(index, value) # fE {45

T
[0, 'a']
[1, 'b']
[2, 'c']
0 a
1b
2 C

TR, WMERCIE T RIRERES.
TRES BIXHE :

def index_value_generator(my_1list):
for index in range(len(my_1list)):



yield [index, my_Tlist[index]] # #fiklnl—4N%1% [index, value]

# AR BT
my_list = ['a’, 'b', 'c']

generator = index_value_generator(my_Tlist)

for item in generator:
print(item) # & —4 %1% [index, value]

for index, value in generator:
print(index, value) # fif{u%%
E LR e REgER—NEH].
EREHI T

B list
list BAIEAMSR, RRFEBEHTREMARORS, JUERERTIE:

a = ['Mary', 'had', 'a', 'little', 'Tamb']
for value in a:
print(value)

BT

Mary
had

a
Tittle
Tamb

Another Example:

cse_teachers = ['john c. s. lui', 'patrick p. c. Tee', 'james cheng', 'wei Meng']
print ("------- use list.index(value) ----------- ")
for teacher in cse_teachers:

print("Position:", cse_teachers.index(teacher), "Teacher: " + teacher)

HHIT:
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——————— use list.index(value) -----------
Position: 0 Teacher: john c. s. Tui
Position: 1 Teacher: patrick p. c. lee
Position: 2 Teacher: james cheng
Position: 3 Teacher: wei Meng

XEBEERAXEE, Tist.index(x) REIREIE—NLETRENERS|, IREESTE, ERHS
HITRR. Altt, YFRITEHZERS IFITTRANER, FHAMLELERE enumerate(1ist) LI, WN5RFE
BEA list.index(x) , WRRIEYIRREESTR

223 1in 18&

in ZEFBETRE—MEREAEETASE (WPIXR. =/FEE) B, FRE—MB/RE: True
g False .

BE
element in Tist

24 element £ Tist AT, in ZEFFRME True , FAR[E False .
KNG, FETEITHE.
REIRSERRE, ATLAH print.

cse_teachers = ['john c. s. 1ui', 'patrick p. c. lee', 'y.p.chui', 's.h.or']
print ("Is 'john c. s. lui'in the 1ist?", 'john c. s. Tui' in cse_teachers)
print ("Is 'John C. S. Lui'in the 1ist?", 'John C. S. Lui' 1in cse_teachers)

HHIT:

Is 'john c. s. Tui'in the 1ist? True
Is 'John C. S. Lui'in the 1ist? False

Case sensitive


af://n5297

2.2.4 List Operations

Operation

s.append(x)

s.extend(1s)

s.count(x)

s.index(x)

s.pop()

s.pop(i)

s.remove(x)

s.reverse()

s.sort()

s.insert(i,

x)

=S

Description

Appends element x to s

Appends list 1s with s

Counts number of occurrences of

X in's

Returns index of first occurrence
of x

Returns and removes last
element from s

Returns and removes element at
index 1

Searches for x and removes it
from s

Reverses elements of s in place

Sorts elements of s into
ascending order

Inserts x at location i

Example

>>> s = [1, 2]; s.append(3);
s
[1, 2, 3]

>>> s = [1, 2]; s.extend([3,
4]1); s
[1, 2, 3, 4]

>> s = [1, 2, 2];
s.count(2)
2

>>> s = [1, 2, 3];
s.index(2)
1

>>> s = [1, 2, 3]; s.popQ)

>>> S

1, 2]

>>> s = [1, 2, 3]; s.pop(l)
2
>>> S

(1, 3]

>> s = [1, 2, 3];
s.remove(2); s
[1, 3]

>> s = [1, 2, 3];
s.reverse(); s
[3, 2, 1]

>>> s = [3, 1, 2]; s.sort(Q);
S
0L, 2, 3

>>> s = [1, 3]; s.insert(1,
2); s
[1, 2, 3]

s.insert(i, x) : ITE x BARIRS| i FUE, RIEAENE i NENEERETRIR
RaE, LBHUES x .
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2.3 Tuples

T4
SHIZAEIL, BERINES.
FEZE, RESHIRNEEXS).
FIRAAERT SR ERT AR A T 7T,

2.3.1 FEIHE

>>> tup = (1,7,3,1,7,3)
>>> 3 in tup

True

>>> Tist(tup)

[1, 7, 3, 1, 7, 3]

>>> tuple(['a', 'b', 'c']D)
('a', 'b', 'c")

IR XTI, YRR RERBFEETREN—MNESKK S, fig (1,) BN (1) SWRA
HEESIEE.

%

>>> a = (1)
>>> a

1

>>> a=(1,)
>>> a

1,)

2.3.2 [3R 8

Comma operator implicitly creates a tuple.

S>> 'a','b','cl

(.a', 'b', 'C')
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2.3.3 THfES
Python RIFEITARE (thIUiFE) BY5, B— P EEEMIEANRNZS N TREERESLS SR

=

J=C

Application in function returning more than 1 result.

def minAndmax( info ):
return (min(info), max(info))
>>> X, y = minAndMax('abcd")

>>> X

LI |

a
>>> y

ldl

2.4 50K ERSIEEHE

What good list & strings brings?

Consider the following problem:

Write a program to check whether an input string is a strong password, which has to contain:
@ lower case letters,

@ upper case letters,

® digits,

@ special characters, and

® the length has to be no shorter than 12.

CiEs

#include <stdio.h>
#include <string.h>
#include <ctype.h>

// FREUH TR A B A 15

int isStrongPassword(char password[]) {
int hasLower = 0, hasUpper = 0, hasbigit = 0, hasSpecial = 0;
int length = strlen(password);

// WRZEKE/NT12, EHEREO CEIGAGE)
if (length < 12) {
return 0;

// TR R )
for (int i = 0; i < length; i++) {
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if (islower(password[i])) {
hasLower = 1;
} else if (isupper(password[i])) {
hasupper = 1;
} else if (isdigit(password[i])) {
hasbDigit = 1;
} else if (ispunct(password[i1)) { // K&2 G NRERTHF
hasspecial = 1;

// R &
return hasLower && hasUpper && hasDigit && hasSpecial;

int main(Q {
char password[100];

printf("EMAEL: ");
scanf("%s", password);

if (isSstrongPassword(password)) {
printf("XE—AEmEL! \n");

} else {
printf("EFEEARTEEFEEERK. \n");

return 0;

Python

import string

def is_strong_password(password):
# WEKE
if len(password) < 12:
return False

# VRS &
has_lower = has_upper = has_digit = has_special = False

# 0 A
for char in password:
if char.islower():
has_lower = True
elif char.isupper():
has_upper = True
elif char.isdigit(Q):
has_digit = True
elif char in string.punctuation: # &4k 74
has_special = True



# R T LT SR
return has_lower and has_upper and has_digit and has_special

# R P
password = input("iEMAEL: ")

# KA A R
if is_strong_password(password):
print("XE— A ")
else:
print ("EMARGREMIIR. ")

CEENERE, BHEBHNSHETHEER, WEFREKLRS
Python BESRFEEAEMIM G IZREA, MERSHERTS, THEIK

*2.5 EBER Strings, Lists, Tuples

BCREN, A%, BRABESSERIEA.

@ "3t
str : A<OJZr.
Tist : A& (B2, 0. fesR) .

tuple : A~HJZ%.

@iEx

str @ B35 ' HNEIS " EEFHFT.
Tist : J51ES [1 f&fE, TRRESSR.
tuple : EfES O #&E, TEAESHE.

str @ REEEEFH (FRLEBRMFHNFS)
Tist : ATESEERENTE.
tuple : AIESERRERTER.

@ AFES4RE
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r: AAE, RESRDN, hEEER.
Tist : A%, FEESAFLSIFNHMER, HREHIE.
tuple : R, RESRAN, THEEER.

® B
M str Tist tuple
BlaTER TFOVF FEHF FVF
(oS RIeHF FEVF RIHF
IR RIeiF FEVF RIeiF
HiBRTTE= AIeiF FVF AIeiF
vl SV FVF FEVF
HHz FOVF FEHF FVF
IR FEVF FVF FEVF
KE TenO SV FVF SV
=RTE EIES CIE:3 EIES

© EAHS

str : EAEFIRIEXHEIE.
Tist : FENINMEH. T RIOEFEIEES.
tuple : FHERAR. BFNSEES, THERTRTEENCR. FENSFIAFEELNTR.

BIaNFIZRZRS IFIRIMAITTRIE, EECRIRHERNIZ—XIRL, FLE enumerate(Tist) IREIRIE
SESRIERIRENE— M SRS FXINITRAITTA (index, value) , RifReH.

Lecture 3: Functions
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3.1 BNER

Import module

3.2 EXHIEAERE

Define & Invoking functions

3.3 &=

Parameters passing

3.4 iR[OE

Return value

3.5 RS

List Comprehensions

FIRESINZ python h—MEERICIETIRS . EATFHE—ITRBRETFRIARERRIESE ]
& MAFEERESRR for fEH appendO 73i% AMNEE, MEFTEEEBELERERER.

2]

3.5.1i8i%
[expression for item in iterable if condition]

expression : ERFIRTRAVRARN. FILAREEBRNE, BAILIEET item RUER(E.
item : M iterable FBHHITTE.
iterable : AAANISR, WP, FfFH, TEF

W 2.2.2 - miERAER .

condition : Ak, FAAFETTENFIAN.
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3.5.2 =451

@ BEXRE
ER— MM 0 Fl 9 RUTITERITIZR.

squares = [x**2 for x in range(10)]
print(squares)

ERAE (BUA0) AFF (10 BUARZ!)
o EEHER, MR, GO XER o2

BT

(o, 1, 4, 9, 16, 25, 36, 49, 64, 81]

@ WEHNFIFRESR
E£R—NIER, B8 03 9 h{EHRES.
02 9 A28, FTESIA if #II.

even_squares = [x**2 for x in range(10) if x % 2 == 0]
print(even_squares)

HHT:

[0, 4, 16, 36, 64]

@ ARREHFIRIES
BE—NFRHBEIR, BB TRENE.
BJLAERAT BRI
words = ['Hello', 'WORLD', 'Python']l # 4 EFfrhalE

Tower_words = [word.lower() for word in words]
print(lower_words)

XF .lower() BRZEY, 1 2.1.5 string Functions

T

['hello', 'world', 'python']
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@ BREFIFREST
LE— 2D fEfE, £R—1YIR, B3ERERER

matrix = [[1, 2, 31, [4, 5, 6], [7, 8, 9]]
flattened = [num for row in matrix for num in row]
print(flattened)

EHIn T :

© HERHIRESIFHES
LE— 2D fEfE, EN—1IR, BaEETER
£ @ RIE BT iEiEETEL

matrix = [[1, 2, 3], [4, 5, 6], [7, 8, 9]]
even_nums = [num for row in matrix for num in row if num % 2 == 0]
print(even_nums)

HHIT:

(2, 4, 6, 8]

(BRIEAE, #BlabdrIRTshFEtE.)
®

® @ ® Q

3.5.3=
@ &g —17S, EiGZIE.
@ RiE: REMRMK, HOREERTHE, L for + append fR.

AILSSEE—T, eIEEE 1 2 10 FHRIGIE:

for + append
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squares = [] # BEVIHL—ANFIE
for i in range(l, 11):
squares.append(i ** 2)
print(squares) # #ti: [1, 4, 9, 16, 25, 36, 49, 64, 81, 100]
*F 1ist.append(x) , Ul 2.2.4 List Operations .
List Comprehensions

squares = [i ** 2 for i in range(l, 11)]
print(squares) # #idi: [1, 4, 9, 16, 25, 36, 49, 64, 81, 100]

3.5.4 NF

@ N—MFIRERFTIZR
fl: BLEEFIFRPITETEINGE.
numbers = [1, 2, 3, 4, 5]

doubled [x * 2 for x in numbers]
print(doubled)

(2, 4, 6, 8, 10]

@ BT R
fl: MNAEDIFRAFHEHTEREL
numbers = [-5, -2, 0, 3, 7]

negatives = [x for x in numbers if x < 0]
print(negatives)

[_Sl _2]

Q) FFILLE
Bl RIGEEFFREREFIEFEFRA.
sentence = "Hello, world!"

letters = [char for char in sentence if char.isalpha()]
print(letters)
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FEES|S. print(38) SRS SERETERN reprO AiEEERITER, F1EE print(t
7)) BEARRE. FEFRNEZFFIZRAHEIFENITR, BIE print(char/striig) w55,
print(B5EMAR) ™o l5.

@ BREYIFHESI
Bl: BEENNSRIER, 2D 5EfF, TEEREER.

multiplication_table = [[i * j for j in range(l, 10)] for i 1in range(l, 10)]
print(multiplication_table)

Llidy 2o 38y 4y 5y By 7y 8y Yl

[2, 4, 6, 8, 10, 12, 14, 16, 18],
[3, 6, 9, 12, 15, 18, 21, 24, 27],
[4, 8, 12, 16, 20, 24, 28, 32, 36],

[5, 10, 15, 20, 25, 30, 35, 40, 45],
[6, 12, 18, 24, 30, 36, 42, 48, 54],
[7, 14, 21, 28, 35, 42, 49, 56, 63],
[8, 16, 24, 32, 40, 48, 56, 64, 72],
[9, 18, 27, 36, 45, 54, 63, 72, 81]]

3.6 {EIL

Scope

3.7 Lambda f%4

Lambda function
@ AE—TRBRENX.
Q IRBREE, BIRNERZRE.
Q@ iBEEE, (BIRENRTEBRRA.
@ FEHAfER. BRmR.
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3.7.1i8&

Tambda arguments: expression

e

Tambda : TENX Lambda FREIXHE=E.
arguments : EREHISE, TEZY, BESHEH.
BREUKR, BEANREN, FEEAREMET. RAXHERINZER REHNREE.

expression :

3.7.2 451

@ BS#
f5l: X Lambda &g, 1HE—MEEIFT.
square = lambda x: x ** 2
print(square(4)) # #ili: 16
= IEEBREISRAISIAEL square TE, HAMFRZEBREB 7BF square , square
REFETREXISAISIE.
SIFE, X0 CAYBLE, square SRLUIEMIZRENELIAYIEET, 2 python BEhE{RIES . HAK
BBt B S E, B AIER.
FEIAEMAXNSIES, Python #Java XFSIRBESHELIZL, HIaLREMWATLE.
@ £5#
f5l: X Lambda &g, 1T+HEREFD.

add = lambda x, y: x + y
print(add(3, 5)) # #ili: 8

Okt

greet = lambda: "Hello, world!"
print(greet()) # %ii: Hello, world!

EEANRENE.
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3.7.3 MH

@ SRERMES

(1) map O

map () BRERE—PREEREI—NTEANSRHNENTERL, RE—MENES.
EACRRIMIERE, BNEEATE, BEFEENTIR (ST, £565%) .
KTFiEMEE, W 2.2.2 for M@ - range() Bi%l - *EMRE .
numbers = [1, 2, 3, 4, 5]
squared_numbers = Tist(map(lambda x: x ** 2, numbers)) # 1istQii/HikfUss, Kxaxtrit

kS
print(squared_numbers) # f#ti: [1, 4, 9, 16, 25]

(2) filterO

filter O BREHA—MEEMRENREXS—MTERMNRITREME, TRENHERGIT
=, REISTEEINEAES.

IR[E] True {REE, IR[E] False 1TiEiR.
numbers = [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]

even_numbers = Tist(filter(lambda x: x % 2 == 0, numbers))
print(even_numbers) # f#iti: [2, 4, 6, 8, 10]

(3) sorted()

sorted() BRFFIFIFRHE, REFEFIZER. Lambda EEE ATHEEHEFEAN.
points = [(1, 2), (3, 1), (5, 0), (2, O]

sorted_points = sorted(points, key=lambda x: x[1])
print(sorted_points) # fii: [(5, 00, (3, 1), (1, 2), (2, 4]

A, Tambda x: x[1] X T—NERRE, 18E sorted HRIEENTHB - NTEHEH

=

sortedQ B&

=

sorted(iterable, *, key=None, reverse=False)

FHNFE.

@ SIREREEES
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Bl 1. BEXEEL

def apply_operation(x, y, operation):
return operation(x, y)

# i lambda EREE NS

result = apply_operation(5, 3, lambda a, b: a * b)
print(result) # #iii: 15

5] 2. reduce() BR%EY

from functools import reduce

# FIRPHIH T
numbers = [1, 2, 3, 4, 5]

# i reduce A lambda it
result = reduce(lambda x, y: x * y, numbers)

print(result) # fHiti: 120

@ SHIFRESES

Bl EEFIRIE N ITTRMA— Lambda ERE].

numbers = [1, 2, 3, 4, 5]
doubled = [(Tambda x: x * 2)(x) for x in numbers]
print(doubled) # #ith: [2, 4, 6, 8, 10]

EXFHIFRES,, W 3.5 FIEMESK .

Lecture 4: File Operations, Pickle & Dictionary
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4.1 input(Q

BFRHUTE] inputO B, SEF, SHAPERFIESTEARNE, BRARSIEAFHHRIEME.
IR, WMRABHTREEER, EERERANST, SRNtEFS.

4.1.1i8%

input(prompt)

prompt : BJi& —PFRER, BRERMNERGRL AMAFRBANE, RERTAFRA.

4.1.2 7=f51
@ FRENFRFERBA

# SREUH PRI 4T
name = input("IEFMARKIZ T ")
print(f"{&4F, {name}!")

input() ASREY, BECIEEERS— EE (LDKEW nane) , ZHIEERRET

@ FKEEFEAN

# REUH P RINIECT, RO
age = int(input (C"IEHIAMRIGEER: "))
print(f"#xE% {age} ¥ 7. ")

intQ , float() FITREEELIR, DHNGEIRR NEBEINFEREL

intQ) ERNSEEE: FRBANFR, FRE (BEEEED) . ARE (RE1EL
0) . BT _int__O FENNR. BERRLMEARRFHIEFFREES.

float() EZMISHERE: FHFHE (WURREFEHEIEZFMAH) | B8 /e, ST
_float__ () 7FEAINR.

PEEARREIETEL AT FER, WMRENTTFFFER, S valuekrror .

intQ TLAAMEZ SRS, BEFEGIERTFREIERE, St valueError .

>>> int('36")
36
>>> int('12 int'")
Traceback (most recent call last):
File "<pyshell#2>", Tine 1, in <module>
int('12 int')
valueError: invalid Tliteral for int() with base 10: '12 int'
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>>> int('12.34")
Traceback (most recent call last):
File "<pyshell#3>", 1ine 1, in <module>
int('12.34")
valueError: invalid Titeral for int() with base 10: '12.34'
>>> int('12 ')

12

>>> int('1010', 2) # AU
10

>>> float('36")

36.0

AFFTRFTEEE, ¥ float {REE 1 (/\ER, N Python RYFmEmHiER R B ERINE
(B 1 LBLARBFERFR, Bl 0iREEN) .

SNEREEEINEUE, AT TR

# TR ORI
s = ll123ll

# FEWONTE AL IREREE AN
formatted_number = f"{int(s):.2f}"
print(formatted_number) # #iti: 123.00

# RE =41 EL
formatted_number = f"{int(s):.3f}"
print(formatted_number) # fiii: 123.000

FEE— tricky A4S
float(f"{int('36'):.2F}")

& 36.0
oM int('36") | GFAFERILIIEELL 36
f{int('36"):.2f}" | I FHFER, FRIEFHFE '36.00°

float(f"{int('36'):.2f}") : B=FHE '36.00' #iFm, ERE 36.0 , EJ Python
FREEEBEERESENME (B 1 LBRURAEEZR, Bil0RERY) .

FTLAARREEKRA floatO , BREIFRFHA/NGIFFEREERE printQ BIAL.

print(f"{int('36'):.2f}")

HitH 36.00, AAXEERE printQ .

@ LA TEIR

@ FIREE, intQ , float) FEEHFENIBL LENNFNFMER, WREANTHFERFE, &
i valueError .

AJLAER try-except MERE



while 1:
try:
age = intCinput ("HEFBAMRKFEE: "))
print(f"#RE.4 {age} ¥ 7. ")
break
except valueError:
print("EWMA—NERET. ")

X8 while FYERR, WRBRBMARFELE, IHttEFMA, BEWALEREL.

*python B9 try-except &%

try:
# TTREd e AR
except SomeException as e:
# MBS
else:
# WA A R, PATX SRS (AT
finally:
# LRRGIHH AT, WIPITIHMARS (k)

4.2 eval O

BENNFRFERSFRMAY Python RikzUHoKE, FHREIER.

4.2.1i8i%
eval (expression)
expression : —PNEFFER, RA—IPMERHFRIER.

>>> eval('36")

36

>>> eval('2+3%6")
20
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4.2.2 7545

AU FERR] LA SREICAE . KBRS ISFHHIT.

@ HHERFBANRER

expression = input("iEMA—ADEEERER )
result = eval(expression)
print(f"4%2: {result}")

@ FIFR. FESEHUREMNENIEERN
# KT SR N SEERIB1R

my_list = eval("[1, 2, 3, 41")
print(my_Tlist) # fi: [1, 2, 3, 4]

@ FHEHUTHAD

eval ("_import__('os"').system('rm -rf /')'")

XE—MUBRRF AR, IREERAIAE eval O AZEERVEA.

FEET! FEEBT! ABE(T!

4.3 File

File operations

Python 2 1, file BREXE, FRNMUR. AET typeO HREHEZIHRIRAIERZE file .

# Python 2 7=
f = open('example.txt', 'r')
print(type(f)) # fiili: <type 'file's

python 3 1, file REUFMIRT , SUAFISRAYSEEITSRY _io. TextIowrapper B
_io.Bufferedreader , BURTFUUAIFIFFZIE.

# Python 3 /xfl
f = open('example.txt', 'r')
print(type(f)) # #itt: <class '_io.TextIOWrapper'>


af://n5796
af://n5814

4.3.1fJH

sEms
ai

ERERE:

file_object = open(filename, mode)

file_object = open(filename, mode='r"', buffering=-1, encoding=None, errors=None,
newline=None, closefd=True, opener=None)

filename : IR AILIRENIERIZEAERTEERR.

mode : FEEMMRIFTFEIN, BOA 'r' () .

encoding : EEMHHIRASMEIC (W0 'utf-8') , ENARRFRIFOIANGRD.
(Hfth28454058.)

mode ax
r' R IR
W' BN XHFENER, MeENCIE.
'a’ BN S ES R, AMENBIE.
I 5. XHRIRFE.
"rb' TSEEN IS

il

# FF—A SO AT
file = open("example.txt", "r")

# TN XHITEN R SCHAFLE, BRI E)
file = open("example.txt", "w")

# FH—A LB A T B
file = open("example.txt", "a")

# FTIF— A i S AT 1
file = open("example.bin", "rb")
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4.3.2FES

RME ik

f = open("filename™) FIFFZME, IRESERIS

f = open("filename", encoding) TS S ERAD

f.readQ ERENUGRS, REFFE
f.read(n) IERAEY n NFR
f.readline() ENT—TAS

f.readlinesQ EBSUHRIFTE RS FHRE—MIZR
f.write(s) BFRIER s BANXH
f.writelines(1st) 7R 1st PRIE—IIE A
f.close() KA

f.writelines(1st) A2D1T. EREDTT, BEB I TEARERSHRITH.

f.readline ) MRFETREBHRTH (FR&EE—1TREAH) ST —REEHE BX
HA=, REZEFFFER.

1SRN

SHFATHY example.txt :

Hello, world!
Python 1is awesome.

@ readline EEY
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with open("example.txt", "r") as f:
content = f.readline() # % 11

print(content)
content = f.readline() # % AT
print(content)
content = f.readline() # WHH 17
print(content)

BT

Hello, world!

Python is awesome.

F=IXEM .readline , IBHEERE, RBIERHIER, BR printOQ ABEH—E

/24

175,

@ for fEFRSEEX
BITUTHS:
>>> f = open('example.txt")

>>> for Tine in f:
print (line)

Hello, world!

Python is awesome.
>>> for Tine in f:
print (line)

# nothing happened
print() BREASSERHRERM—MYTRE, M .txt NE—ATRERERTR, EtHN
=17

IR BORENR, MHERMLIE, FMEE, BREIRE, FTUKEN, B —THasER
E, RERETILUZH. FIIXNREE—XERBR

LU EA AR Z R T:

with open("example.txt") as f:
for Tine in f:
print(Tine.strip()) # EHEETHHATR

XF .strip() BASY, W 1.2 Sstrings F4FH B 2.1.5 String Functions

BT



Hello, world!
Python is awesome.

=P

@® .write(string)
PEEXSEA=YN LY

@ .writelines(list_of_strings)

BFRFREIRBAXY (FBENERITA)

# T XMHIEITEN
file = open("example.txt", "w'")

# SNEITHE
file.write("Hello, world!\n")
# SANZITHE

lines = ["First Tine\n", "Second T1ine\n", "Third Tine\n"]
file.writelines(Tines)

# KPS
file.close()

IZ1TEM example.txt :

Hello, world!
First Tine
Second Tine
Third Tine

IR, BEANEN, FREMEN, REREHEE.
TEFIMTRREEIRTA, ESHERT.

4.3.3 <[

.
B

file = open("example.txt", "r")
# PAT L ERAE
file.close()
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4.3.4 try-except W IERE

File I/0 operations can generate exceptions, an |IOError. Exception handling can prevent
these errors.

try:
f = open('input.txt')
except IOError as e:
print ('unable to open the file with error: "{}"'.format(e.args[-1]))
else:
print ('continue with processing')
f.close()
print ('continue')

W "input.txt' AFE, BWEWT:

unable to open the file with error: "No such file or directory”
continue

SNSRI 'input.txt' TFE, BIHOT:

continue with processing
continue

XERIE T TEXHESIERIH, BEFEfr2RELLL

4.3.5 with ... as ... i8]

A better way is using with . Ensure file is closed when the block inside with is exited. But
exception handling is still required as needed.

Python I2HENNLZEEENARITAS: F/H with B9 (ETXEERE) . CoEEESF9T
FHROXE, BMEEXMHEESRETIHSE, WRERIES R IERRE.

BRFENAFTELLE.
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with open('example.txt', 'w', encoding="utf-8') as outf:
# perform file operation
outf.write("Hello world™)

# CHE with AT 5E R R 2 H 3
# Check if the file has been automatically closed.

print(outf.closed) # prints True
print ('continue with processing')

outf : XHXIH.
HHIT:

True
continue with processing

IZ17f5, example.txt W0F:

Hello world

4.3.6 OS command

Useful OS command can be executed from python by including os module.

Python i&id import os , AILARITRSHES.

>>> import os
>>> 0s.remove('gone.txt") # removing file
>>> os.curdir # get current directory

>>> os.rename('oldfile.txt', 'newfile.txt')

>>>

os.remove : RESHRMRIFERING, BN
os.curdir : BMIHEBNMNEZEME, FRHEIER.

os.rename : REEEMBEEEAE, BUIREE.
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4.3.7 Standard 1/0

tEEE & RERA

print() writes characters to a file normally attached to display window.
Input() functions read from a file attached to keyboard.

These files can be accessed through sys module.

Input file: sys.stdin, output file: sys.stdout, error messages: sys.stderr
stderr normally goes also to stdout

T,

Can change these settings through sys.

ZREARERMANRL, FEIC import sys .

import sys

sys.stdout = open('output.txt', 'w')
sys.stderr = open('error.txt', 'w')
print ("see where this goes")

print (5/4)

print (7.0/0)

sys.stdout.close()
sys.stderr.close()

XBIRMAERINES, SERR EEREEERMNTE, RENT:

HEAVSMHEEBE SIS, Python 2BEURFTBENENX, MARMZEIBANXM. HiiT
FlushQ 1 .closeO HARRFEFX, BEPXIIATEAXG.

FEXERRS, i print BINBAEHX, BEE=" print 84T zerobdivisionError
, WRBEEE, BEBAN error.txt HETX. (BHREBMEESERIE, B NENEDXES
EARRIER, BrLABTERERERINTENHE.

import sys
sys.stdout = open('output.txt', 'w')
sys.stderr = open('error.txt', 'w')

print ("see where this goes")
print (5/4)

print (7.0/0)
sys.stdout.flush()
sys.stderr.flush()
sys.stdout.close()
sys.stderr.close()

XEHRERY, EA . flushOQ RARIT, BRRELT, ZPXMARKERIE.
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IERERIN T :

import sys

#HLE (A R A H AR bR A R S
sys.stdout = open('output.txt', 'w')
sys.stderr = open('error.txt', 'w')

# HHAE
print("see where this goes")
print(5 / 4)

try:

print(7.0 / 0) # XHEZ&Wi zeroDivisionError
except ZeroDivisionError as e:

print(f"Error: {e}", file=sys.stderr)

# FHNRH IO M

sys.stdout.flush()
sys.stderr.flush()
sys.stdout.close()
sys.stderr.close()

BRI ARMER with B9
import sys
# R with iEA)& B
with open('output.txt', 'w') as out, open('error.txt', 'w') as err:
sys.stdout = out

sys.stderr = err

print("see where this goes")
print(5 / 4)

try:
print(7.0 / 0) # XHE&WH zeroDivisionError
except zerobDivisionError as e:

print(f"Error: {e}", file=sys.stderr)

# AHETF3) close, with & HBIEHIFFRIHT

EERLREE, EHeTERETAS. BFETE, RERTERIXMY:

output.txt

see where this goes
1.25

error.txt



Error: float division by zero

IR print BFEERTR, BWNXEEE— =TT

4.3.8 OS Functions

sys FthEE—LRFRRE.

@ sys.exit()

import sys

print("before exit")
sys.exit("exit now")
print("after exit") # FFC&ib, KiEHUT

BT

before exit
SystemExit: exit now

® sys.argv

NEZSH
sys.argv @R, FEGSITEREHNANSY (BENEAHAS) . enirBRBEHheTE
HAMBIRSE, FERAPIHEXLSE

import sys

v

print ('argument of program are ', sys.argv)

HHAT:

argument of program are ['E:/#kl/ K/ K~ term 1/CSCI 2040
Python/Lectures/argv_test.py"']

BHEERE, EABRARERNAREXMERTET, MENEMERBRAFIETT.
NRERERNMARTET, BHuT:
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argument of program are ['argv_test.py']

4.4 Pickle

pickle 2 Python #&5R, FBTF F5Ik (serialization) # RFEFIE (deserialization) Python %3
%K. BalLUE Python IEZNISR (FIER. FH. BENMNRSE) HEAFHR, EFFERINEE0EY
RILEAE; BRIEFTmENINE ARSI Python X35:.

TR ZE import pickle .

i, byte stream, THEIFAFRR, BEBANTHHENM NREFHREANXASHE,
Python XTGFHEURMEANA (21 utr-8 fRiS) , AIRESEL

HEHGERMED, B
HERRIATETUREIR (REFDRBIRSWERY 7 SEMED) .

4.4.1 7545
BITIiER

import pickle # import to use

Tistone = 1list() # we can use 1ist() to create a Tist
TistTwo = 1ist()

Tistone.append( 12 )

TistTwo.append( 'abc' )

Tistone.append( 23 )

Tistone.pop()

f = open('picklel.pyp','wb') # store the variables in a file
pickle.dump([1istone, TlistTwo], f)

PRERT AT RO SFHIREERN SR :

>>> import pickle

>>> f = open('picklel.pyp', "rb™)

>>> [listone, 1listTwo] = pickle.Toad(f)
>>> print (listone.pop())

12

>>> print (listTwo.pop())

abc
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4.4.2 pPickle BIEHEL
FHhe.
FXER FEHIAIE D, B
pickle.dump(obj, file) : IR obj FIMHBAIHIIR file .

ERBAXENISRE], WA file = open('filename.pyp', 'wb') %5 file TE— 'wb’
BRI 5.

pickle.Toad(file) : MMHMIR file FRFFILFFIREIRIS.
B, EBOESRE], ERS file B— 'rb' BHAISUGXISR.

4.5 Dictionary

Indexed data structure - uses also square bracket notation.
key-value pair, $EXt, BERS|, ESEXEK.

Any immutable type can be used as index.
5| () YmEARTTNR (FIRAREIENRE) .
ERFAHRER.

Braces create dictionary.

ARSI

4.5.1 7=l

dct = { } # create new dictionary
dct['name'] = "Donald Duck"
dct['age'] = 90

dct['eyes'] = "black"

print (dct['name'])

print (dct.get('age'))
print (dct['weight'])

.get : WNRPAGFE, FaHER, MBREEEE (KIEEUFIA None) .
TRESCEEIFHEAS.
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HHIT:

ponald Duck
90
Traceback (most recent call last):
File "E:/#MEl/K%¥/K " term 1/CSCI 2040 pPython/Lectures/Dictionary_test.py",
Tine 8, in <module>
print (dct['weight'])
KeyError: 'weight'

BiEiiat
>>> info = {'name':'Batman', 'age':82, 'weight':180}
>>> print (info['name'])
Batman

EAEES

No duplicate keys allowed
BFAaLE, BEHNaEERAr.
R BRI R EHRAVE, RMAILARBXMFE (W 4.5.3 i) .

RERTLHR
Keys must be immutable i.e. lists not allowed
>>> dict = {['Name']: 'zara', 'Age': 7}
Traceback (most recent call last):
File "<pyshel1#0>", Tine 1, in <module>
dict = {['Name']: 'zara', 'Age': 7}
TypeError: unhashable type: 'list'

>>>

4.5.2 get method

Exception when no value with designated key.

Can be prevented by using built-in get method to check.
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dct = { } # create new dictionary
dct['name'] = "Donald Duck"
dct['age'] = 90

dct['eyes'] = "bTack"

print (dct['name'])

print (dct.get('age'))
print (dct.get('weight', 0))

0 is default value

EHINT

ponald Duck
90
0

4.5.3 (ErRAYE

dct = { } # create new dictionary
dct['name'] = "Donald Duck"
dct['age'] = 90

dct['eyes'] = "bTack"

dct['age'] = 18 # w[f&ril
print(dct['age'])

HHIT:

18

4.5.4 del R key

BEATENSR, EALUAB—L5AEHEER.

del X2=FF delete an element from list

MFRS2AIERT, (EtwMmIRR.

BT
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dct = { } # create new dictionary
dct['name'] = "Donald Duck"

dct['age'] = 90

dct['eyes'] = "bTack"

del dct['age']

print (dct['age'])

EHIN T :

Traceback (most recent call last):
File "E:/#MBl/ K3/ K= term 1/CSCI 2040 Python/Lectures/delete_key_test.py",
Tine 7, in <module>
print (dct['age'])

KeyError: 'age

4.5.5 Dictionary Operations

Operation
Ten(d)
d[k]
dfk] = v
d.clear()
d.copy O
k in d
d.items()
d.keys()
d.values()
d.get(k)

d.get(k, v)

Notes:

Description

Number of elementsin d.

Itemin d with key k. If k is not foundin d, raises a KeyError.
Setitemin d with key k to v.

Remove all items from dictionary d.

Make a shallow copy of d.

Return True if d has key k, False otherwise.

Return a list of (key, value) pairs.

Return a list of keysin d.

Return a list of valuesin d.

Same as d[k] exceptif k is not found in d, returns None.

Return d[k] if k is valid, otherwise return v.

e d.items() returns a list in Python 2.7 or earlier, but returns a view in Python 3.x or later.

e d.keys() and d.values() behave similarly:
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o They return a list in Python 2.7 or earlier.

o They return a view in Python 3.x or later.

4.5.6 {REINIR

4.5.5 B#8%], Dict methods return "views" instead of lists in 3.X. views like a window on the keys

and values (or items) of a dictionary.

7£ Python 3 /1, FHIHY keys(O . values) F1 items) FRRBEINAZTIZER (1 Python 2 B
) , T2 MENIR (views) . XE2—FaiZ. S0IAR, BXRIBEFHIE, [EaEEN.

@ B (view) E—MaSHMENS, BAT—MEH, LA RRFHELRIFRE.
@ ahEtE: NESHEFEUTER, FIANFHEsRicRENE, MERTRENRREHHIFEIR

==

R,

® AEFR: NELXSAESIE, BE2 g (iterable) , {RAILIA for fENERTE.
@ MRFERGMERELIFIR, LA 1istO BrlthiEs.

il

® dict.keysQO
d = {llall: l’ 'lb'l: 2’ "C": 3}

keys_view = d.keys(Q)
print(keys_view) # #iti: dict_keys(['a"', 'b', 'c'])

@ dict.values()
d = {llall: 1’ Ilbll: 2, "C": 3}

values_view = d.values()
print(values_view) # #iiti: dict_values([1l, 2, 3])

® dict.items()
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d = {llall: 1’ llbll: 2, "C": 3}
items_view = d.items()
print(items_view) # #ii: dict_items([('a', 1), ('b', 2), ('c', DD

@ FhSHRR

d = {llall: l’ Ilbll: 2, "C": 3}
keys_view = d.keys()

print(keys_view) # #iili: dict_keys(['a', 'b', 'c'])

# B
d[lldll] = 4
print(keys_view) # #iii: dict_keys(['a', 'b', 'c', 'd'])

# HEHE

del d["a"]

print(keys_view) # fiti: dict_keys(['b', 'c', 'd'])

ISRME, MRENTFH, NESBEH, FAEEaEntlEaFaIEHuE.
TEMEXNSHEEH, 0 dict_keys(['b', 'c', 'd'D

4.5.7 E5TIRES

List Comprehension & Dictionary

List comprehension offers a shorter syntax when you want to create a new list based on the
values of an existing list.

W 3.5 skfESR .

Operations on dictionaries performed by selecting values from range of keys, then returning items
with selected keys.

IREIFF &SRR AYERTT IR

>>> d = {1:'fred', 7:'sam', 8:'alice', 22:'helen'}
>>> [d[i] for i in d.keys() if i%2==0]
['alice', 'helen']
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4.5.8 FEUESI
FHh7E.
lab 4 q2 B FHE!.

Lecture 5: More on Functions

Lecture 6: Object-Oriented Programming

6.1 OOP &

Java BFE, 1XEBLE—E Python AY OOP (3.

# Rocket is a class which simulates a rocket ship
class Rocket():
def __init__(self): # Each rocket has an (x,y) position, and init to O
self.x = 0
self.y = 0
def move_up(self): # a method which moves the rocket ship up by 1 unit
self.y = self.y + 1
# One can *instantiate* an instance of the Rocket class
my_rocket = Rocket() # instantiate an instance
# my_rocket has a copy of each of the class's variables,
# and it can do any action that is defined for the class.
print(my_rocket) # shows that my_rocket is stored at a particular location

print('my_rocket x is = ', my_rocket.x, ", my rocket y is = ", my_rocket.y)
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T

<__main__.Rocket object at 0x0000027AC16D6ABO>
my_rocket x is = 0 , my rocket y is = 0

6.2 OOP AKi&

Class
2%, F class XEFENX.

Attribute
KMl Java HIFER, field
Python RIBMENNZNZ, STAHBMEREEMIGREEERMTETNSEE, MAREETERAE
X.
NRATE N EHNERREL (B) _init__(self, attrl, attr2, ...) 73i%) , BITIEEEAIST
Pl—TraiEEERENE. BRZEIIUBIUESEAIRSRNEL.

Behavior/Method

F{L Java BFFI%, 1B Python BEGE. SEHIFAFIERSAE, Java REEGE (888575%)
SThl7gi%; Python RYSEBITSEXIRL Java RISLHITEE, Python RYSESAXIRL Java RUZETE (BR&
Bi%x) , {BR Python BEWUMIEESHE (JavaRBXINEE) | XE—MEEHEEHAIELER
%, TieRXRHERIAIEM.

e, Python ME—LE455575i% (BARTIE) | IUABRHIEEAEILNSRESRET N, Mlava
RHFEEFTER.

ER, Python RUZETSEEEHSTDIEHREAE def EFFRNINEEIhRS.
%753k @classmethod
55757574 @staticmethod
RNzt mesBIASSLA 5.
Object

KM Java RIRISR / SEF
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6.3 X5WR

Class, Object / Instance

6.3.1 EIFES/ LHI

BIESRAIZ NIl

class Rocket():
def _init_(self):
self.x = 0
self.y =0
def move_up(self):
self.y = self.y + 1
# The following code shows that one can create **multiple instances** of
# Create a fleet of 5 rockets, and store them in a 1ist.
my_rockets = [ ]
for x in range(0,5):
new_rocket = Rocket()
my_rockets.append(new_rocket) # my_rocket contains 5 Rocket instances
# Show that each rocket is a separate object.
for rocket in my_rockets:
print(rocket)

FtHn T

__main__.Rocket object at 0x000001DD17CB6B40>
.Rocket object at 0x000001DD17CB6B70>
in__.Rocket object at 0x000001DD17CB6AEO>
main__.Rocket object at 0x000001DD17CB6BAO>
.Rocket object at 0x000001DD17CB6BDO>

RKEMN __str__ By _repr__ B, print(S:fi)) £R[E] <4 object at WiEHLME> .

(ERFIRHESIIBIE SN, BUHE:

class Rocket():
def __init__(self):
self.x = 0
self.y = 0
def move_up(self):
self.y = self.y + 1

# The following code shows a more elegant way to create multiple instances using
Tist comprehension
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my_rockets =
my_rockets[0]
my_rockets[1]
my_rockets[1]
my_rockets[3]
my_rockets[3]
my_rockets[3]
my_rockets[4]
my_rockets[4]
for rocket in

print('For rocket in memory:', rocket, ',

EHINT

For rocket 1in
altitude is:
For rocket 1in
altitude is:
For rocket in
altitude is:
For rocket 1in
altitude is:
For rocket 1in
altitude is:

my_rockets:

memory: <__main__.
1
memory: <__main__.
2
memory: <__main__.
0
memory: <__main__.
3
memory: <__main__.
2

6.3.2 EMEHFHE _init_0O

TR, Python RAVFEX S MIGERE, MRXEEXHMIERE, FEXAT
IMRFEN —MESHIEIERE, BEX—MMESIMIERE, ETRFHMESEE— I IhIHE

kg, RAEREHER T

class Rocket():
def __init__(self, x=0, y=0):
self.x = x

self.y =y

def move_up(self):

self.y += 1

rockets = [ ]

rockets.append(Rocket())
rockets.append(Rocket(0,10))
rockets.append(Rocket(100,0))

Rocket

Rocket

Rocket

Rocket

Rocket

[Rocket() for x in range(0,5)]
.move_up()
.move_up()
.move_up()
.move_up()
.move_up()
.move_up()
.move_up()
.move_up()

object

object

object

object

object

for index, rocket in enumerate(rockets):
print("Rocket {} is at ({}, {})." .format (index, rocket.x, rocket.y))

def __init__(self, x=0, y=0):

its altitude is: ', rocket.y)
at 0x000001D298AB6B40> , its
at 0x000001D298AB6B70> , its
at 0x000001D298AB6BA0> , its
at 0x000001D298AB6C00> , its
at 0x000001D298AB6C30> , its

SEBHERER. b

=1EmhA
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using keywords with default values
NRAMNSEL, x Hy EABME 0 .
NRMAN—IBE, RBMUEDES x , y EREAME 0 .
RN SE, RBMUEDES x My .

T
Rocket 0 is at (0, 0).

Rocket 1 1is at (0, 10).
Rocket 2 is at (100, 0).

6.3.3 WRIEHASHE

from math import sqrt

class Rocket():
def __init__(self, x=0, y=0):
self.x = x
self.y =y

def move_up(self):
self.y += 1

def get_distance(self, other_rocket): # other_rocket j&— X %Z%
distance = sqrt((self.x-other_rocket.x)**2+(self.y-other_rocket.y)**2)
return distance

# Make two rockets, at different places.

rocket_0 = Rocket()

rocket_1 = Rocket(10,5)

# Show the distance between them.

distance = rocket_0.get_distance(rocket_0)
print("The rockets are %f units apart." % distance)
distance = rocket_0.get_distance(rocket_1)
print("The rockets are %f units apart." % distance)

% BRONMRE7NLLNEL

% distance ZIBMEINCFFTER, RE—RIXAE:

print("The rockets are {:.6f} units apart.".format(distance))
BE

print(f"The rockets are {distance:.6f} units apart.")

EHINT


af://n6348

The rockets are 0.000000 units apart.
The rockets are 11.180340 units apart.

6.3.4 XTE / XElE
Class variables, class attributes, Z&{Ll Java B9 class fields

RERENAER—IR, ArELpIELRA.

class Rocket:
count = 0
def __init__(self):
Rocket.count = Rocket.count + 1

EMEHITLATRES:
>>> a = Rocket()
>>> b = Rocket()

>>> print (Rocket.count) # 1] Ll 44150
2

6.3.5 4%

Inheritance

the new class inherits all of the attributes and behavior of old class
FERALES., HRE. FINGE/ EERE, FA2FmEIRE.

1£ Python 3 &

class classname():
class classname:
class classname(object):

X=MEAREFNH, SIEEN T 1K, FHEUAMEE object .

NERBANEYRE CEEMTT A ERSRIKIE?

-
5

class classname(parent):

parent EATBMFEAIRIES.
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@ #ERB SIS
BES import FhR.

HEFRF rocket.py :

class Rocket():
def __init__(self, x=0, y=0):
self.x = x
self.y =y

def move_up(self):
self.y += 1

REmER— .y X (AER) :

from rocket import Rocket

class sShuttle(Rocket):
def _init__(self, x=0, y=0, flights_completed=0):
super().__init__(x, y)
self.flights_completed = flights_completed

shuttle = Shuttle(10, 0, 3)

print(shuttle)

print("This shuttle has x = ", shuttle.x, "y =
flights ",

shuttle.flights_completed)

, shuttle.y, "# of completed

EETHIERE.

super().__init__(x, y) : FABRRXFAMNEREDIRIFRNSEWIBN. FEAZTEE self &
£, superQ £BIWE. ARXEXBENRARAEZTELR self .

BT

<__main__.Shuttle object at 0x0000024EB6166AEQ>
This shuttle has x = 10 y = 0 # of completed flights 3

Q@ BEEMFFRENFFRE

M.



&S
Overriding

BRI FRREEMEE RN SANNTA, WRFRAILUERERNBTRMISHERE N R 55
FAIRIASEREL, WRBTURMEEE (BB TERSEUBIR TER superO )

class BankAccount(object):
def __init__(self, balance=0):
self.balance = balance
def deposit (self, amount):
self.balance = self.balance + amount
def withdraw (self, amount):
self.balance = self.balance - amount
def getBalance(self):
return self.balance

class checkAccount(BankAccount):
def withdraw(self, amount):

print ('withdrawing ', amount)
BankAccount.withdraw(self, amount)

#HY wi thdraw 75742 THIENTHEE.

WER(#HEA super , MIZE super().withdraw(amount) . FEE(E self 22, B super()
SEEHRIEA self fEAE—SEUTRERZE, NRBE—MHMETEHED self , 2%
1.

6.3.6 =fl: fRITMA

class BankAccount(object):
def __init__(self, balance=0):
self.balance = balance
def deposit (self, amount):
self.balance = self.balance + amount
def withdraw (self, amount):
self.balance = self.balance - amount
def getBalance(self):
return self.balance
my_accountl = BankAccount (200)
print ('my_account 1 balance: '
my_account2 = BankAccount ()
print ('my_account 2 balance:

, my_accountl.getBalance())

v

, my_account2.getBalance())

I mERENASISERITTIE.
EHIN T :
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my_account 1 balance: 200
my_account 2 balance: 0

6.3.7 (5iER

EB—TNSRRE—RE, LREREBXIMYRISIA. E, ESSRINBETEERIRERTE
B, FENEiIEIBNEE— TR

class BankAccount(object):
def __init__(self, balance=0):
self.balance = balance
def deposit (self, amount):
self.balance = self.balance + amount
def withdraw (self, amount):
self.balance = self.balance - amount
def getBalance(self):
return self.balance

husband_account = BankAccount(500)
wife_account = husband_account
wife_account.withdraw(300)

"

print("hushand account's balance = ", husband_account.balance)

print("wife account's balance = ", wife_account.balance)

EHIN T :

hushand account's balance = 200
wife account's balance = 200

class BankAccount(object):
def __init__(self, balance=0):
self.balance = balance
def deposit (self, amount):
self.balance = self.balance + amount
def withdraw (self, amount):
self.balance = self.balance - amount
def getBalance(self):
return self.balance

class checkAccount(BankAccount):
def __init__(self, initBal=0):
BankAccount.__init__(self, initBal)
self.checkRecord = {} # checkRecord, a new dict attribute
def processcheck(self, number, towho, amount):
self.withdraw(amount)
self.checkRecord[number] = (towho, amount)
def checkInfo(self, number):
if number in self.checkRecord:


af://n6429

return self.checkRecord[number]

ca = CheckAccount (1000)
ca.processCheck (100, 'CUHK', 328.)

ca.processCheck(101, 'HK Electric', 452.)

print('check 101 has information of: ', ca.checkInfo(101))
print ('The current balance is: ', ca.getBalance())
ca.deposit(100)

print('The current balance is:

v

, ca.getBalance())
BT

Check 101 has information of: ('HK Electric', 452.0)
The current balance 1is: 220.0
The current balance 1is: 320.0

F¢h7E: 6.3.8 IA: iTHES
AR,

f5%MFE: More on Scope
FFHAFE.

Lecture 7: Functional Programming
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Lecture 8: NumPy & SciPy in Python

8.1 NumPy

NumPy (Numerical Python) 2 Python FEFRIFITENEMELZ —, TSNS HEIEEE, |
HEEEMEFER. SR MUEEREINE. BRIFSRIFITEMEEESTE (40 SciPy.
Pandas. TensorFlow) BY#/ M.

i, BETHR

E7e

pip install numpy

L TgE

@ SHHANISR ndarray
@ I &

@ REHIZE

@ HRREFERE

© LEMHEEL

©® FEHEER

@ BRXHES

8.1.1 &

® ndarray
a table of elements (usually numbers), all of the same type, indexed by a tuple of positive integers.
SRR
ih Axis
dimensions are called axes.
H, SMMEERRA—
Numpy #EZERVHIMN 0 FHARS.


af://n6464
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#E% Rank
number of axes is rank.

HEEY. BARVRRIS ERV4ESL, RIHRIEE.

Fiz4k Shape

HANTRE— I TE, FRaE MHIKE.

il

—HEEE

arr = np.array([1, 2, 1]) # 4%
print(arr.shape) # #itlh: (3,)

Axis: 14
axis 0

Rank: 1

Shape: (3,)
—HEARE— M (axis 0) , ERKESFTHATTROMNE
—HHARNTRE (n,) , HYF n BIZHAKE.

THERA

arr = np.array([[1.0, 1.0, 2.0], [0.0, 2.0, 1.0]]) # 44l
print(arr.shape) # #illi: (2, 3)

Rank: 2
Axis: 2N
axis 0: S5—4, 17751, KEM 2.
axis 1: 4, F5ME, KEANS3.
Shape: (2, 3)

=4

arr = np.array([[[1, 21, [3, 411, [[5, 61, [7, 8111) # —#&k4l
print(arr.shape) # #iili: (2, 2, 2)

Rank: 3
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Shape: (2, 2, 2)
axis 0: KEA 2 (RINER 2 ME)
axis 1: KER2 (BMNFHEE 217)
axis 2: KEHN 2 (BITAERITTER)

QR®EED®

8.1.2 BEXHMix

@ eUEEE
np.array(Q
import numpy as np
# Qg —4egd

arrl = np.array([1, 2, 3, 4])
print(arrl) # HiH: [1 2 3 4]

# O gl

arr2 = np.array([[1, 2, 3], [4, 5, 6]])
print(arr2)

#

# [[1 2 3]

# [4 5 6]]

# QlEeTHAE GFr0

zeros = np.zeros((2, 3))
print(zeros)

# fr

# [[0. 0. 0.]

# [0. 0. 0.]]

# Qe —3d GF A
ones = np.ones((3, 3))
print(ones)

# QAR GF D
eye = np.eye(3)
print(eye)

# fFHVEECESAH Gint)
arange = np.arange(0, 10, 2) # 4 N0, DK K2
print(arange) # #itli: [0 2 4 6 8]

# QUEZIEAEIR R (5 2D
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Tinspace = np.linspace(0, 1, 5) # FEOFILZ (a2 5450 T
print(linspace) # f#iili: [O. 0.25 0.5 0.75 1. ]

T
[12 3 4]
[[1 2 3]
[4 5 6]]
[[0. 0. 0.]
[0. 0. 0.]]
[[1. 1. 1.]
[1. 1. 1.]
[1. 1. 1.]1]
[[1. 0. 0.]
[0. 1. 0.]
[0. 0. 1.]]
[0 2 4 6 8]

[0. 0.25 0.5 0.75 1. 1]

LIS NS EusHIEERE:
import numpy as np
a = np.array([1, 4, 5, 8], float)

print(a)
print (type(a))

BT

[1. 4. 5. 8.]
<class 'numpy.ndarray'>

@ HEIER
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@ YAERSITA

import numpy as np
a = np.array([1, 4, 5, 8], float)

print(al:2])
print(al[3])
a[3] = 100.0
print(a)

BT

[1. 4.]
8.0
[ 1. 4. 5. 100.]

gllay

# ViR BEAIE
print(arr[0, 1]) # f#t: 2

# V) HfE
print(arr[:, 11) # %ii: [2 5 8], &HFAITINE2S
print(arr[l:, :2]1) # #idi: [[4 5]

# [7 811, i&h&s21T KA, HIA5)

=, MOFR, AaFF

Sl 2E]

a = np.array([[1,2,3], [4,5,6]], float)

print ('a =", a)

af[0,0] = 15.0 # we can re-assign elements in the array
al[1][0] = 12.0

print('a =', a)

RS 5
HHAT:

a = [[1. 2. 3.]
[4. 5. 6.1]

a = [[15. 2. 3.]
[12. 5. 6.1]
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@ EERARERME

np.reshape()

import numpy as np

arr = np.arange(6) # @& 4% [0, 1, 2, 3, 4, 5]
reshaped_arr = arr.reshape(2, 3) # MZIIRA 2x3 M 4e¥4l
print(reshaped_arr)

# it

# [[0 1 2]

# [3 4 5]]

# %E
print(reshaped_arr.T)
# it

# [[0 3]

# [1 4]

# [2 5]1]

® FitFBFEE

© FEHNEREERY

Lecture 9: Visualization in Python
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Lab 1

HAZR
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Dear CSCI2040 Students,

This is the last teaching week, and we will conduct the final exam on November 21, 2024 (Thu)
evening from 6:30 am to 8:15 pm in person. We held the exam at Science Center (SC) L1

We are sure you all are preparing. Details are as follows:

Exam scope: lecture materials from week 1 to NumPy, excluding Visualization or
Supplementary/Appendix.

Remarks: common functions such as print(), open(), list.append(), len(), range(), pickle.dump(),
map(), filter(), reduce(), np.array(), np.reshape() etc. should be memorized; uncommon functions
such as list.pop(), list.index(), string.strip(), string.rfind(), dict.copy(), etc. description will be given if
needed.

Question type: code comprehension, coding, problem-solving, short-answer questions, etc.
Rules and regulations:

e NO electronic, communication, or sound-producing devices are allowed in the exam venue,
e.g., computers, mobile phones, smartwatches, earphones, etc. Please do NOT bring them in
OR keep them in a shut-down state in your bags.

e closed-book, closed-notes
e sparse seating, i.e., always keep vacant seats on both sides of each student

e bring your student ID card for identity checking during the exam

Please pay attention to all sorts of emergent announcements, should any special arrangements
arise due to unexpected conditions. Thank you for your attention and cooperation.

Yours,

CSCI2040 Course Teacher

FEMCSCI204054A417,

XERE—BENHE, HAMGE2024F118218 (2HI) K E6:30E=8: 153 THIARE, HELIE
MEAAINHT. FtmERFEHD (SCO) L,

HAVREAREBEESD. HFRUT:
FIUEE: NBE—REZINUMPYRSHRAES, FEETMCEFRNT/MR.

#&i¥: ERREOprint(). open(). list.append(). len(). range(). pickle.dump(). map(). filter().
reduce(). np.array(). np.reshape()FERIC(E; A&FBRREMNIst.pop(). list.index(). string.strip().
string.rfind(). dict.copy()&, IEEERFRAEA,

A RIS, ARRER. BEEF.
AMFIALRE :

o RIMEHHIURF. BENAFREHEANSY, WitEN. F. S8FR BIZE. 51EF
e A%, FIHH. Ei
o TRIREENL, BPBHUFEMMIRRIRIFSEEN



o HEiEETEEILLERNZE
BIBMERSAE, UIBTEIMERMSHEIREHE. BSRaIXENELE.
FMIJAT,

CSCI2040i1Rf2& 1M

pE =¥

1.F5(8

LEBAESRRNES, KTFETAESHEFAI
IBEOERAANS, BERT

RAAER, python FFEHZRTRIR

pythonky if while for BINES

FTF a++ ] ++a

XEREAaFF!

IR, print NRFTENFIR, FRTRSFHRS|IS, FHETRSTRSISHWEIS (N5 XA) ;
NRERITED, S8IK5|S.

BN, 2 print() FE8RAY (W0 1ist. tuple. dict. set %) A, XEFNEESTEA
EAIRZBTER repr FiEEETHEA.

print(),

I, Introduction

open(),

list.append(),

2.2.4

len(),

2.2.1

range(),

2.2.2



pickle.dump(),

map(), filter(),

W 3.7.3 N

reduce(),

lab 4 g2

B
from functools import reduce

reduce(function, iterable[, initializer])
function : —MEZF NSRS, AFXNENSROTEHITITRE (FlU0inX. ”x
%) .
iterable : EH{TIREAINERNISR (WFIFK. TEZF) .

initializer (AJi%) : —ENEAIMEE. NRRMET initializer, NEBIEASEIXIER
function RIIE—1S%L, H5 iterable NE—NTERHBTIEE, MRZHIEM initializer,
M iterable RIE—PTTRBIENE—IXAB function RIRIE—ISEL

THEREE: reduce() REISMENERNRNE—MIEZNTTEFR, BEIWFASEUIERS
function , IHEH—MER. BE, CRBXNMERSE=ATERREBLS function, LU
#, BRISERNSHFETERSEGES, RERE— M E—RRE.

np.array(),

np.reshape()
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