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25 171 - Tuples, Dicts, Strings and Sets
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| Where Lecture 5 Ended

* Alist stores references; b = a does not copy it
* Lists are mutable; integers and strings are immutable
* copy () copies one level; nested objects may still be shared

= Comprehensions build a new list; do not change length while iterating

%5 2 T1 - Where Lecture 5 Ended

5 5 RIS I MEESKRMEEM. ThH, Fit, FEENTZBBENR. FIBT—REFER
W, BEERAEBHAAENR, TRIUL—TRAFHIEINNR,

SEKE—ITFERNIRLR: INEFEIEEN, EERWEEEMENREREEIZR?



| An Opening Prediction

A: a list inside a tuple B: replace a tuple item
t = ([1, 21, 3) t = ([1, 2], 3)
t[0].append(4) t[o] = [9]
print(t) print(t)

PERERIRENSE 0 I, DPLEREHRIT? KT, HemAERR,

£ 3 T1 - An Opening Prediction

FESMESEMTAH, SKEH. XEBRARA—FAN: THNOTRSIBTEER.

ATEESE 0 itk EI5IXR, A append; B 4% 0 DU —TH#5IR, MIMRE—1FID? ST,
APHER, BE—ESIANLE, EEZAHEMERER.
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| Four Tasks for the Same Data

* Keep a fixed record: a coordinate or an ID—score pair
* Look up a score by name, not by position
* Compare two course lists: which courses do both groups take?

* Turn text into structured data, then format the result

28 5 T1 - Four Tasks for the Same Data

LITRERREENMI, RBPANFERMRI, RERERSZTENEXNN KR, ERMTIE
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Tuples

FURAILUEM , — P 2ArEIEBERE x My M, ANiZBAH append =11, FTHMNKE
ERX—HNUE, ENBRANNIRRE, ExRSIBTESR,



| A Fixed Sequence (5T4H)

code

output
point = (3, 4) 34
print(point[0], point[-1]) (3,)
print(point[:1]) 2 True
print(len(point), 4 in point) (3, 4)
print(tuple([3, 41))

% 8 T1 - A Fixed Sequence (5t4R)

TARINFFBRoTER, PIMECFR, YA, KKE. ARG, e forEH, tuple() 244
ERE, BEERIARNREEAMITA.

THABENEXEMNE FR5IAE, T—IEnER—TIE.



| Item Assignment Is Not Supported

code

point = (3, 4)
point[@] = 9

traceback

Traceback (most recent call last):
File "example.py", line 2, in <module>
point[@] = 9

[V VLV VTV

TypeError: 'tuple' object does not support item assignment

s

55 9 T1 - Item Assignment Is Not Supported
LT ATEMESIR TypeError, XEMITEIX—TIRAENEBITNEIR, T2IBEHER.

LR append. remove, sort XEFEMEN S E, BESIAENRNES, EEMES—
To4H,



| The Comma Makes the Tuple

code output
a= (1) int
b =(1,) tuple
c=1, 2, 3 (1, 2, 3)
print(type(a).__name__) ()
print(type(b).__name__)
print(c)
print(tuple())

£ 10 71 - The Comma Makes the Tuple

%qﬁ%ﬂ%?‘@ PRI (1) DR, EMRRE—IHTA, 25, ZTMERESHE
TR, ESEEFAEE; =xAS () 2 tuple().

XEREIENTRENTHAN RS ZiFENIRR,



| Packing and Unpacking (T&85f&&)

code output
point = 3, 4 34
X, Yy = point 123
print(x, y) 1 [2, 3, 4]

(a, b), c=((1, 2), 3)
print(a, b, c)

first, xrest = (1, 2, 3, 4)
print(first, rest)

£ 11 71 - Packing and Unpacking (3785f28)

SEZMEHTEMTA; EOE/LNRF, FAINERRZETRERE., RESWMAI SN

o

@ figi

RE—TTHEENESEERNRTR, REIIERI(2 3 4]. ENRBZSHN *args FEEKEZT
18, {8 *args RBItH, HEBRENESEIZIEX,



| Unpacking Needs Matching Lengths

code
a, b=1(1, 2, 3)

traceback

Traceback (most recent call last):
File "example.py", line 1, in <module>

a, b =1(1, 2, 3)

ANAAN

ValueError: too many values to unpack (expected 2)

£ 12 T1 - Unpacking Needs Matching Lengths

IR RBFE. AB=ME, SNAL, 1k ValueError, B2 HER 7 B

EXMNARE LR, BESRIBIEAFETEK,

| Returning a Record

TESHEE; HE

code
def bounds(nums: list[int]) -> tuplel[int, int]:
return min(nums), max(nums)

result = bounds([3, 9, 51)
print(result)

low, high = result
print(low, high)

25 13 T1 - Returning a Record

output

(3, 9)
39

£ 3 IREIZME", L LRE—1dE, HREUTUEEAFE—TEK, WrRE,

XEAFWMAFE; THRNGEAZX—TINER., MTREENTEMNEERE, EEATT

HRT.



| Fixed Slots, Mutable Contents

code output
t = ([1, 21, 3) (11, 2, 41, 3)
t[0].append(4)
print(t)

55 14 T1 - Fixed Slots, Mutable Contents

EEIFFZ8 A EREHRIT, FTEN([1, 2, 4], 3). JT4E5E O WULAE@RKEVIIR, X1 5IAHRE
B JIRBEHNATET.

FHA B MERIRTTAR 0 TH03 1A, ARG, FEIE AT I 2R A R e
AEE,



| Two Levels of References

t=([10, 20], 3)

tuple: fixed slots

— [
| list: editable contents

(0 m ) )

t[0] BYSIFAARRER R, BX 5 AHEIFIRMATLUER,

%8 15 T1 - Two Levels of References

AT tigmTA, TAHE 0 18iEmoIR, % 118EREH, THRFINIZENEF, T
WEREFERSIH,

append f220A T ARIFIR, TAHRFKNIERTE. BT 30 SEMEISEFRAIT append 1§
28y, MEAUAITIZBNESR, A KLIN, B IR TypekError,



| Tuple Operations

code output
t=(1, 2, 2, 3) 23
print(t.count(2), t.index(3)) il 2y 225 & 43
print( + (4 ,)) (11 2: 2; 3r 1, 2; 2! 3)
print(t x 2) True
print((2, 9) < (3, 0)) True
print((2, 9) < (2, 10))

55 16 T1 - Tuple Operations

count BREIRER, index HE—REIMMUE, HAZRSR ValueError, HEFESSRIFN
oA,

TCHALERAVNT, FLEHE—TG BEBLEE I, BROHAN. FRENFHFIERER—
MEE, EEAFRNZREZ,

PART 2 OF 6

Dictionaries

—RIERAMATAHART. E-THBERZICR, ME"SE 37 FRW' AL HE, BEEANEE
NMERHFESHNAIMNLS, XEEREIH BT,



| From a Word to Its Meaning
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Eng 1S A dictionary pairs a key with a value.

A word identifies its explanation; an ID identifies a record.
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%5 18 T - From a Word to Its Meaning

XKL FHER /KB EFIRMGSE 10 71, ARFHERIEZTIHAER, Python FHEITEIS N
E.

ERER"BRSENNNXR", FTRIERRFHNFRINTER

TREFNASII, EFNE
?ﬁ*ﬂ%ﬂmﬂ%ﬁ% TEINABERIER, THARET.



| By Position or by Key

LIST: compare one by one DICT: look up a key
0: Ada 87 not this one [ scores["Chen"]
i . ‘
1: Bo 92 not this one l
i 4 . )
, ~ | 65
2: Chen 65 match

FHERRR, ERKERFMIE,
BirER, FELRMICRES, XERERZE, FEXFEREFERR,

£ 19 T - By Position or by Key

LIOZBIEERHASIR, BENTERYR., BinllEs, SENBNIERENS, G185
scores["Chen"], HERR"EX T HRIKLS"

o

B{FRAIEHE R, BRERRERD; BHUIENACTELRE. XEENEHEARATRR, T2
%Izm CPython Y& i SE ittt ,



| Keys and Values (#251H)

code
scores = {"Ada": 87, "Bo": 92}
print(scores["Ada"])
print(len(scores))
print("Ada" in scores)
print(87 in scores)

£ 20 71 - Keys and Values ($51H)

output
87

True
False

KiESE, 8-—NEMNE. §5. E. RBRREASES, —TRANN—ME, ZTH#ANU

XS MR ERYE,

FE{ER in, FIBTAOZEE, F=21E. FTIA 87 in scores 2 False, RE 87

HER—THE,



| Creating a Dictionary

code output
a={"x": 1, "y": 2} True
b = dict(x=1, y=2) dict
c = dict([("x", 1), ("y", 2)]) set
print(a == b == ¢)
print(type({}).__name__)

print(type(set()).__name__)

£ 2171 - Creating a Dictionary

FHAMNERS, IMAXBRFSH, BrIMNMBEXNAERNFIIWIE.

. ZHREE set(), HKEE—TAESHE



| Nested Dictionaries (EREFH)

code
results = {"Ada": {"Math": 87, "Physics": 92}}
print(results["Ada"])
print(results["Ada"]["Math"])
results["Ada"]["Math"] = 90
print(results["Ada"]["Math"])

output

{'Math': 87, 'Physics': 92}
87

90

%5 22 T1 - Nested Dictionaries (fREFH)
FHPELITNEFH, F—FRESFLEUE, SAXTE2ENRGTH; FTERENE,
FEIZR RS
MM HIESMEMAEL2NTIREERK . Lab 6 @ITRSBERAXNEN, FNEELZHNH

[EEA.



| KeyError

code

scores = {"Ada": 87}
print(scores["Chen"])

traceback

Traceback (most recent call last):
File "example.py", line 2, in <module>
print(scores["Chen"])

AR ANAAAAAAN

KeyError: 'Chen'

%5 23 T1 - KeyError

RZERESIR KeyError, IREEA TR Chen ERFEEIXETANE,

BNRAEREIIEE IR, NIZRBLHR, BRNMRKRESR, LEUITHREE—IRLE—E,
T—TUHEEEALE,



| get() Does Not Insert

code output
scores = {"Ada": 87} None
print(scores.get("Chen")) 0
print(scores.get("Chen", 0)) {'Ada': 87}

print(scores)

55 24 T - get() Does Not Insert

get WSEIMIRENE, HAZMREEIME;: REBIMERIRE None, EARRIENFH,

BIMEEIROFARATE ., EWMAGSITA 0 FIEE " TRICRRIAR"ETESD"; FITREET, K
REIMER 0 T B1&



| setdefault() Can Insert

code

scores = {"Ada": 87}
print(scores.setdefault("Chen", 0))
print(scores)
print(scores.setdefault("Ada", 100))
print(scores["Ada"])

55 25 T1 - setdefault() Can Insert

output

0
{'Ada': 87, 'Chen': 0}
87
87

setdefault FRANFHENIERIMES A, BRERXME; BEFEENREERNE, FEE.
REMITIRA, Ada BEF 87, EABIAME 100 HARIEEMAL 100, X2 EMZBEEENEX

7l



| Adding, Updating and Removing

code output
scores = {"Ada": 87, "Bo": 92} {'Ada': 90, 'Chen': 65}
scores["Chen"] = 65 65
scores["Ada"] = 90 {'Ada': 90}

del scores["Bo"]
print(scores)
print(scores.pop("Chen"))
print(scores)

%8 26 T1 - Adding, Updating and Removing

E—TEED, BAFENE, FENER. del IEMER; pop ZHEMFRAIREIE.

FHMIIRA—1F: JIRFEEI LT TIRREREINTR, FENATDAEE s EE 0
_Iﬁjo



| Insertion Order (3EAIFE)

code

output
d = {"Bo": 92, "Ada": 87} ['Bo', 'Ada', 'Chen']
d["Bo"] = 95 ('Chen', 65)
d["Chen"] = 65 ['Bo', 'Ada'l

print(list(d))
print(d.popitem())
print(list(d))

%8 27 T1 - Insertion Order (FHAIGF)

IS Python FERISHEAINF, TE2HFENINF, BFEHEE Bo WETKNEME, B
Chen HifE&/3.

popitem IREIHMFHREEAN—NRE, [BRMGR"FHRLTF", SRIEEEA,



| Keys, Values and Items

code

scores = {"Ada": 87, "Bo": 92}
print(list(scores.keys()))
print(list(scores.values()))
print(list(scores.items()))

for name, mark in scores.items():

print(name, mark)

25 28 T1 - Keys, Values and Items

output

['Ada', 'Bo'l

[87, 92]

[('Ada', 87), ('Bo', 92)]
Ada 87

Bo 92

keys BX#, values BXfH, items BV {EXS, items 8—IME— 1"t ETAH, BN EHIEMEEN

name 1 mark,

XLEFSRIREIME, FEHZERESIER, XEE list BATER: ZMBEHAEEATHIIEK.



| AView Follows Its Dictionary

code output

scores = {"Ada": 87} ['Ada', 'Bo'l]
view = scores.keys() ['Ada']
snapshot = list(view)

scores["Bo"] = 92

print(list(view))

print(snapshot)

£ 29 T1 - A View Follows Its Dictionary

MEFFEFH XL, B2 view EEIZNEE, view RMHIXNZ{; snapshot 2 ZAT4E RRAIT]
xR, T2REEM,

XAEIESIA. EHNXAIEX, EA2RMERERRE, SRHNENRFHATINER
Mo



| Changing Size During Iteration

code
scores = {"Ada": 87, "Bo": 92}
for name in scores:
if scores[name] < 90:
del scores[name]

traceback

Traceback (most recent call last):
File "example.py", line 2, in <module>
for name in scores:

ANAANANANAN

RuntimeError: dictionary changed size during iteration

% 30 71 - Changing Size During Iteration

BB AN LSS : BIAEHR RuntimeError, tBAJEEEREA NSRS

BMETAN, ERE. HRRERGITN, BEESEEA.

[REMEAENE, THERES; XEMNRRSNEXRD, FRUTREE

—it.

il

B, ABIMIFRE

&7 [E—

g

i

JEE

=



| Keep the Iteration Separate

code output
scores = {"Ada": 87, "Bo": 92, "Chen": 65} {'Bo': 92}
remove = [k for k, v in scores.items() if v < 90]

for name in remove:
del scores[name]
print(scores)

25 31 71 - Keep the Iteration Separate

SCiI scores, WEBMIRGAIEE; BIBMHMIIN remove S, 18 scores, FRIBFFEIEL
SHEFE,

A AAFEESERNRNFH: EESESRNE, T-HAEXME,



| Dictionary Comprehension (FHIES)

code
scores = {"Ada": 87, "Bo": 92, "Chen": 65}
passed = {k: v for k, v in scores.items() if v >= 90}
print(passed)
print(scores)

output
{'Bo': 92}
{'Ada': 87, 'Bo': 92, 'Chen': 65}

25 32 T1 - Dictionary Comprehension (FE#ES)

MINRBES—1F, for IRHTR, FRERERE, IEHNKRENENEGR, FHRESEEN—
XSHEAE.

XE—THFE, [REA scores AZFM; BEEBEMRERT, FIUBREFERKRE.



| Hashable Keys (TJI&#AY$#2)

code output
d = {"Ada": 87, (3, 4): "point", 42: "answer"} point
print(d[(3, 4)]) True

print(hash((3, 4)) == hash((3, 4)))

25 33 71 - Hashable Keys (B HIEE)

FHRFERNRA: BRAEANREFHERE, BFNRLTEEFNERE, XETFER
R/ EE, RUERE—T#-EHEERE,

0. FrRE. TRBAIBFROTARIUER, JIRAT TEERIIRBAT. T—IUERR



| An Unhashable Tuple

code

key = ([11 2]; 3)
d = {key: "value"}

traceback

Traceback (most recent call last):
File "example.py", line 2, in <module>
d = {key: "value"}

ANANANANANANNANANANNANAN

TypeError: unhashable type: 'list'

£ 34 T1 - An Unhashable Tuple

TARGAFIE, HAIEAAES: EBE—1TIIR. T2 TTHATREBR L "PrE A
BEfEHE".

NRTEEANEREN, RIFRREMARTRNE. BEXRENRERNREEFITE.



| Aliases, Copies and Merges

code
a = {IIXII: 1' llyll: 2}
b =a
c = a.copy()
b[llxll] - 9

print(a, c)

extra = {"y": 20, "z": 30}
print(a | extra)
print({sxa, *kxextra})
print(c.update(extra))

output

{'x': 9, 'y': 2} {'x': 1, 'y': 2}
{'x': 9, 'y': 20, 'z': 30}

{'x": 9, 'y': 20, 'z': 30}

None

%5 35 T1 - Aliases, Copies and Merges
b#laE—1FH, c @%EN; NEIENRNAGERZ, &8HFHzE | M BEHERF
B, EZREEENE,

update [RIthTEHT, IR[E None, 3 5 HFEMENFIRNTTEZ—I, clear B=RFH, FZIE
B eI,

PART 3 OF 6

Processing Text

FHELZBERFICR., BREHETER—TXAE, ELFMER. BB, 28, B#HSE
2. B 3WHIFRBNERRIE, XEAMMEXANTE., FIEAEHMENRFRH, B
R[ERBZ AR,



| split(): Text into Fields

code output
line = "Ada,Math,87" ['Ada', 'Math', '87']
parts = line.split(",") Ada 87
print(parts)

print(parts[0], int(parts[2]))

55 37 T1 - split(): Text into Fields
split IBFHBIZDIEHRAIIER, XBESHDFE, FRA=1"FNE; RSGERER int i
;ﬁo

DRFHARELMEFERAR, MAERAXHERLERS., X—TTRLEERNEFRIE
BiEl,



| Whitespace or One Space

code

s =" Ada Bo\tChen "
print(s.split())
print(s.split(" "))

output
['Ada', 'Bo', 'Chen']
[II' II' IAdal' II' II' IBO\tChenl, II' II]

25 38 T1 - Whitespace or One Space

THESHM solt BIELZ ALY, HBBFHEE. TH. Tab, REHEFEA,

fim

split(" ") RRBNZ=RIF, ZRETFER, BARE Tab S5, MMSERZE— TN,
TEERER R,



| join(): Fields into Text

code output
parts = ["Ada", "87", "Math"] Ada / 87 / Math
print(" / ".join(parts)) Ada87Math
print("".join(parts)) Ada
print("\n".join(parts)) 87
Math

%5 39 T7 - join(): Fields into Text
join BEDREFANEREH, SHE—HFRE, EEBELMZEBADEN, REAZIMI—D
pal =YS
WESH str R, AEEEIZ join — 1 EBETIEK, split 7 join E—ELEIM, ENMRIEEHETE
AE, BFIENERIA split SEEZRTH.,



| Text, Fields and Text Again

str list[str]
split(*,")
[ e (na [ o [

" /" join(parts)

[ Ada /87 / Math' ] <

str

split REFIZK; join REIFFHFE, RFFEAE,

£ 40 T1 - Text, Fields and Text Again

MZE ERNFRSEEA, split ERARNFRBEIR, BRAMND IR join, S2A AN
FiRie, 8MMELRRBHBERT.,

FRNFRERELMN. BEFERMNERE Python SEFRITE, M E—T1EREE—XRE,



| strip(): Only the Ends

code output
s =" Ada Bo \n" 'Ada Bo'
print(repr(s.strip())) 'Adda  Bo \n'
print(repr(s.lstrip())) ' Ada Bo'
print(repr(s.rstrip())) cat
print("cat!".strip(".!?"))

55 4171 - strip(): Only the Ends

strip KIEMImFF, BRIAXZR; Istrip REZE, rstrip RERIR,. FE=TZBARER.

=71
ZHRERZENFHES, T2 1T"ERIEL. 19MSAEEXIFEMinNR, M MUA
XS,



| Case Conversion and Prefix Tests

code output
s = "Hello World" HELLO WORLD
print(s.upper()) hello world
print(s.lower()) Hello World
print(s.title()) True
print(s.startswith("Hello")) False
print(s.endswith("!")) Hello World
print(s)

%8 42 T1 - Case Conversion and Prefix Tests

upper. lower, title JREIFFFER, startswith, endswith IREIf/R1E., FiEHARTESE, AN
=g s %A= Hello World,

title IARNEMNUAFTEIEARSITENEREE, FTERBIENEKREELEA.



| Character Tests

code

output
for s in ["123", "12.3", "-5", "abc"

, "l '123' True False
print(repr(s), s.isdigit(), s.isalpha())

'12.3"' False False
print("abc123".isalnum()) '-5' False False
'abc' False True
"' False False
True

%5 43 T1 - Character Tests

isdigit BRZEDBE—NFN, MASTFHHRHNF; NMIRMNASHANE, isalpha FI#f=

, isalnum FIETFEFHEF,

XL E(E A Unicode 28, #F3IERIA ASCIl, #IBFFS

Vel

FREDEBRANTF, CEEERER
REIRZANEE, TREEEH isdigit {T&,



| find(), count() and replace()

code

s = "the quick brown fox"
print(s.find("quick"))
print(s.find("cat"))
print(s.count("o"))
print(s.replace("quick", "slow"))
print(s)

% 44 T - find(), count() and replace()

find IREIEREHIMAI TR, HAZIRE -1; count REIRNESHILIUREL; replace iIR[EIE#k

HIFRFER,

the slow brown fox
the quick brown fox

&

RXTTERIRE T BB FFHEMMPRE, HRALGEEREERTAGR, DIEENERO, THEE

NBENREFHBMINANREEREFNS,



| Types of Method Results

code output
s = "Ada Bo" list
print(type(s.split()).__name__) int
print(type(s.find("Bo")).__name__) bool
print(type(s.isalpha()).__name__) str
print(type(s.lower()).__name__)

55 45 T1 - Types of Method Results

IERIZ A EERBE—R, D502 list. int, bool, str, HEREAREMIENRFRE, KO
KBAARE,

5 5 HRITIRTT AL FEIRE None, ENEMRERMENR. SRAELERBZMNRMBRRIFFEY
KHIGEL,



| Formatting beyond Decimal Places

code output
n = 1234567.891 1,234,567.89
print(f"{n:,.2f}") 85.6%
print(f"{0.856:.1%}") skokokokd 2 kokokokok
print(f"{42:%x~11}") True !

print(f"{True!s:<6}!")

% 46 T1 - Formatting beyond Decimal Places

B3 WH T/NBIUMNTT, XEMTFoM. BOLTERFN., BERRNEE, TEBHMMR
DN:RES

True & bool, FFZRVENFBNIRIARREIEEARTVILAL 15 s e RF R, BXITF, AW
True, STRRBRBESE.
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Dictionaries in Use

RIEZ AIH T FHENXALE, MELEENEGENR. FTXEENEMI. REFED
BAMERY, #FE—THRYN—ME,



| Word Counts (ia$i%tit)

code

text = "the cat the dog the cat"
counts: dictl[str, int] = {}
for word in text.split():
counts[word] = counts.get(word, @) + 1
print(counts)

output
{'the': 3, 'cat': 2, 'dog': 1}

%5 48 T1 - Word Counts (3a@$i%t1T)
FEREEREMHMIEMST, XTNARY, RESLAEQEETEREMH. #21E, EER
3
ZAo

FRER—ME, get BIARE 0, M—EBEA 1, TXRREIERSEBN—, RBELENES—
MR REMIETE R E,



| Sorting with a Function

code

counts = {"the": 3, "cat": 2, "dog": 1}
def count_of(pair: tuplelstr, int]) -> int:
return pair[1]

top = sorted(counts.items(), key=count_of, reverse=True)
print(topl[:2]1)

output
[('"the', 3), ('cat', 2)]

% 49 T1 - Sorting with a Function

items 1IRALEAFREROTTAE, count_of IS —1 It RENXEL, sorted IRIXMERAT,
reverse=True M AZE/\,

key=count_of fZRIZ RN R, RBES; F2UWLTHEHE. 3 3 HRBBEXNRIEIL,
AEXEIk LR,



| Two Sorting Priorities

code

pairs = [("dog", 2), ("cat", 2), ("the", 3)]
def order(pair: tuplelstr, int]) -> tuplelint, strl:
return —pair[1l], pair[0]

print(sorted(pairs, key=order))

output
[(‘the', 3), ('cat', 2), ('dog', 2)]

% 50 71 - Two Sorting Priorities

Lab 6 EFOXHMZEIL, HENRFEF, HIFRIRO—1TH, SEuRE, BbEgE, R
A, ), FRUABRAMNEIR IS FE S R TERIE

XM EEE R, ATTRAELZHENTTALLRMAREE, FRAEM lambda,



| Grouping and Counter

code
groups: dict[str, list[str]l] = {}
for word in ["apple", "avocado", "banana"]:
groups.setdefault(word([@], []).append(word)
print(groups)

from collections import Counter
print(Counter("the cat the cat".split()).most_common(2))

output

{'a': ['apple', 'avocado'l, 'b': ['banana'l}
[("the', 2), ('cat', 2)]

% 51 T2 - Grouping and Counter

REFEoAN, BNMERYIR, setdefault EE—XEMENTEHFEINIBEATIIR, REXD
FFR, A/ append Eid,

Counter 2tMEEMITETE, most_common REIEMHZZHNE T, 2FEITHTRE, B
FIFERREN, ZTRIBERR T ARE, (BEXEHEER, most_common Z&E R IAIIN R HE
5l; Lab 6 BEXIREAFHFLIEHT, SEFRII—NNEHF,



| A Lookup Table

code output

days = {1: 31, 2: 28, 3: 31, 4: 30} 28 30
def month_days(month: int) —> int:
return days[month]

print(month_days(2), month_days(4))

%5 52 T1 - A Lookup Table

FEFEBERM—KS if-elif Wb, XPMOIFHERRE. SHOXRAZEBANEEH L Z B
Rz, RFHEMRERE.

XERSFATA, ZRZIFFFLIE, XRAMKRE ; MASEEtMEREROAER
B, NEEEXTESF=EAHRARE.

PART 5 OF 6

Sets

WRARAROL—MEARSHIYE, MARLRE, MATENBMIREF—TE. FERICEM
RAXFR, EEBEEFE. MELITRE, URERMAMS.



| Distinct Members ((£35)

code
nums = [3, 1, 3, 2, 1]
s = set(nums)
print(sorted(s))
print(len(s), 2 in s)
print(set("banana") == {"b", "a", "n"})

58 54 T - Distinct Members (£8)

output

[1, 2, 31
3 True
True

SEEMREEERR, UARILEF. ATILREHERE, XEA sorted BR, MAZES

BIRWFFTENRIG R S AR .

set AIAMIIR. TH. FHH. FHRFAERNRME; LFHNIEINZRE,



| No Positional Index

code

S={1, 21 3}
print(s[0])

traceback

Traceback (most recent call last):
File "example.py", line 2, in <module>
print(s[0])

ANNAA

TypeError: 'set' object is not subscriptable

%5 55 T1 - No Positional Index

EEREIRMAIBIHONIZED, s[0] 1k TypeError, EERATFEEE 0K, thAEEIETHF 0 H
MEWXMME,

FIRTALGAA in, EWSTEIRINFLIE, SRIEIRMBAINAEIFESIERTIR,



| Adding and Removing Members

code output
s = {1, 2} [1, 3, 4]
s.add(3) None
s.update([3, 41) 0
s.remove(2)

s.discard(99)
print(sorted(s))
print(s.add(5))
s.clear()
print(len(s))

% 56 71 - Adding and Removing Members

add J1—" "B 5, update fI—#t, remove MIBRATZEERIAN SR KeyError, discard TEARTETE
N ASIRE., clear BTES.,

XEABGERE None, AEIEROERERERF, MIIXR—1F, KFEEXEAE, EETHA
WRIIES .



| Hashable Members

code
s = {(1, 2), "Ada", 3}
print((1, 2) in s)
s.add([4, 5])

traceback

Traceback (most recent call last):
File "example.py", line 3, in <module>
s.add([4, 5])
TypeError: unhashable type: 'list'

£ 57 71 - Hashable Members
. FHE. SMAARENTHTUBOAEES, JIRAIT. XTIFHRNBEEKR—I,

set B A RS, FIMAEHIZEFHE, EFEATES, Python 121# frozenset, 7l
HSE,



| Four Set Operations (£8EH)

- A"B
AI| IB A B A B A B
union intersection difference symmetric
difference
1,2,3, 4} {2, 3} {1} {1, 4}

%5 58 T1 - Four Set Operations (£&cH)

XKEIEEEFSE 43 MHESNNIREE, FSTHE. K&, AEERRENE. AR {1, 2
3}, BRE{2 3 4}, BEBXEELER

#EHWLWH&*,xﬁﬂﬂiﬁﬁ;NB R AMBERNGA; WMERRE—BRIMG ., &
FHERBIMFESCEEL,



| Operations on Course Lists

code
a = {"Math", "Physics", "Python"}
b = {"Physics", "Art", "Python"}

print(sorted(a & b))
print(sorted(a - b)
print(sorted(a | b)
print(sorted(a ~ b)

)
)
)

output

['Physics', 'Python']

['Math']

['Art', 'Math', 'Physics', 'Python']
['Art', 'Math']

25 59 T1 - Operations on Course Lists

IEES CEREMTYINRERE L, REZHERE, E5ERB ANLNRE, AKEE
DU ERDREE, WIMEZN—TULLRREE,

FFSHEE 4 HMLZEAE, EBRENEAE, EXEZEEXER,



| Subset and Superset (FESIBE)

code output
a={1, 2} True True
b = {1, 2, 3} True False
print(a <= b, a < b) True
print(a <= a, a < a) True
print(b >= a)
print(a.isdisjoint({4, 5}))

%5 60 T1 - Subset and Superset (FES5BE)

£E6H <= BTFEXR, T2ERBINTR, < 2EFE, TEXRATEE., filla<=a NE, a
<a Nk,

isdisjoint #IMIEIRBHENG, KEMZE True, BEREMNR. RIELBESFEME, XLEXR
REHA,



| Deduplication with Order

code output
nums = [3, 1, 3, 5, 1, 7] [3, 1, 5, 7]
seen: set[int] = set() [3, 1, 5, 7]

out: listl[int] = []
for x in nums:
if x not in seen:
seen.add(x)
out.append(x)
print(out)
print(list(dict.fromkeys(nums)))

£ 61 7T - Deduplication with Order

Lab 6 BURFEE, EMTMESH T JIIRARFEXRLININT, SEREFIMESHIT. T6EE
iE set BEIFIRFMINNIFFETE,

dict.fromkeys tBEEREEEXIBEANIIEF . HEXRFXTTENFERIFRIEFER, BXR
AR K S S INER R FIB

PART 6 OF 6

Choosing and Sharing Containers

NEAMBHRBAL T, REEENRE—&E, AOE/LZHENAN: BRE. &BH. 8T
B, MARASERAEFSEE .



| A Container Decision Guide

QIR ——= > str
RIS N —ME e dict

[ o 1 BE
AXLEEEM,. X8 e set

[ M R N ) %g [ .
RIEipa—4AE ——— > | list/ tuple

list EJIEM; tuple BIFENIEIRE, TIRIEFIERE, BERERIE.

£ 63 T1 - A Container Decision Guide
SEHIBTESS: AN str; RN —MEM dict; RXOBER set; RUEIHOFIIBIEE
list 3 tuple,
X2 RkTEME, TRXKERA— 18258, REEENRIRTESES. TAHEERE
i, BERENAEEEIENR, REEERNEAMN.



| Empty Containers Are False

code

for x in [[], (
print(repr(

£ 64 T1 - Empty Containers Are F

)’ IIII’ {}’ Set(), [0]’ "0"]:
x), bool(x))

alse

TR, Tl EFFE. TFH, TESHA False; IEZTBEE
Z2F, hA True; FRKFE "0" 17 True,

if items A] BAFIHT 2 5 %

e

=, FEEIFZE"RINN"BTITREBNE".

output

[ False
() False
'' False
{} False
set() False
[0] True
'Q' True

A True, [0] E=,



| List + and +=

+: new list and rebind +=: extend this list
a=[1, 2] a = [1, 2]

b =a b =a

a=a+ [3] a += [3]

print(a, b) print(a, b)
print(a is b) print(a is b)

[1, 2, 31 [1, 2] [1, 2, 31 [1, 2, 3]
False True

PR LR += TRBURNR, FEERIEZK a=a+b HES,

%8 65 T1 - List + and +=

FFEXMMEEAHR, SREHMTR, ZOMSINE—TIIR, atisd X, b BERXY
R ADIIRM += R R, b BRI,

FNFRHEATE, RLESHMESTERINE; NEEE—TRAURITHERIRARE,



| Changing a Parameter

code output
def add(items: list[int]) —> None: [1, 2, 3]
items.append(3) [1, 2, 3, 4]
a = [1, 2] [1, 2, 3]
add(a)
print(a)

def with_item(items: list[int]) -> list[int]:
return items + [4]

print(with_item(a))

print(a)

£ 66 71 - Changing a Parameter
RHSHAAEFENBFEOE—TNR, F—TRMERIIXR, AAEESE: 217
BREUREIFRTIR, FeURFERY,
LSO EERIEN, TREHEN—ESEN., BOESFRERSENMAN; THAERT
=i, BABERNINERTZEMRIEATBAZE,

v



| Iteration Is Not a Snapshot

code output
a=[1, 2, 3] [1, 2, 3]
for x in a: {'Ada': 88, 'Bo': 93}
x = 99
print(a)

scores = {"Ada": 87, "Bo": 92}
for name in scores:

scores[name] += 1
print(scores)

%5 67 T - lteration Is Not a Snapshot

LIRMEE x BEFIE, FEBRIIRNTE; B x ERNETEN RN ETERMESES. for
AT RAIIEHEITERS.

FHEAPEMEHEASHNERES, XESE; EBINMERERNTEXFN, ZNELS
, FEH. TKE, FESS.



| zip(): Parallel Iteration

code
names = ["Ada", "Bo", "Chen"]
marks = [87, 92]

print(list(zip(names, marks)))

print(dict(zip(names, marks)))

for i, pair in enumerate(zip(names, marks), 1):
print(i, pair)

output

[('Ada', 87), ('Bo', 92)]
{'Ada': 87, 'Bo': 92}

1 ('Ada', 87)

2 ('Bo', 92)

25 68 T1 - zip(): Parallel Iteration

zip R E RN T, BIARENFIERIIHMEL, XE Chen BN NMMLS, A
MA=EIM,

zip REARIIR, FE list 7R dict IUERIEZREN . WMAN——XINE, ZiE
BERE, TeEE&EBTEMBNT.



| Three Minutes with Your Neighbour

RESTAMES, RIMRERRIARF. MizA—15:8, ERA]/L
2

Explain the representation and which operations it supports.

£ 69 T1 - Three Minutes with Your Neighbour
WIE=0H, REREE—5E, EENSIRIAEKRIRE.
ZZ B BRICRUMNETYSE; IRREFMERRNTE: F
LK. BE—TFAERRRZR, EXRERFEILERRER
THEMRRE .

HIZPSEMRIMORSN—4A
fE—IR, AEEiLtRIRBEEH



| BEZ/NI - 56 2 48
B - X—1RHE

get 5 setdefault split BFIFPHL N
EESXIRE FlZ += B0
zip BIBELR

FH, MK, &5, BUESRNE—E;, ERBAM,

70T BERA - B2 8
RN AR EREZHTNIEL, THEEFHA.

FE_IHZAT split BEFAETFER, F=RX9EEMNMWIRE; FOTES|BEIRT += ARZI;
FERTNE zip S SRR A TERT,

HITRNEZ RN, BABMEIIE, MAZICIEBIR,



| What to Take Away

* Tuple: fixed references; nested objects may still be mutable
* Dict: key — value; insertion order; hashable keys

* String methods: no in-place mutation; different return types
* Set: membership without duplicates or guaranteed order

* Choose by the task; document sharing and changes to inputs

£ 7171 - What to Take Away
ClEFi7: THECSTERRTE, HTEKREEERNIIRATEEREN, BRESRNEL:
FEMESEEFEAESEE.
TEERB"TTAAE, FHEKR, SEXE", TEEBRBFILR: THEFEFRESE TR,
FHHNEFREEANINF, EERMRILFRE, FREAEFRLEEERERIEE,



| Lab 6 — i@$A% it 5 &5k E

* 6-1 invert: swap keys and values; explain repeated values

* 6-2 unique_ordered: list for order, set for membership
* 6-3/ 6-4 common names and groups by first letter

* 6-5 parse text into nested dictionaries

* 6-6 top words: clean, count, sort with two priorities

* 6-7 choose containers and explain the requirements

B REEREHAM; CERES Git @iERF. 6-7. B. C HalHETEFR,

5572 71 - Lab 6 — {IAGIT S BEHEE

Lab 6 ICRAESRKNITE., 6-1 ERRRFHEEENTREN A 6-2 BHERAESH
BERELIMT; 6-5 MEFEMIHNT

6-6 EREIIMAI: H—KRNE. EMimtiR. BRI, T, REHNFHFEHF, 6-7
AERE, ERYERFESRFER, B TRBBESREIRET,

B ERLEBIIRFESHNERAMN, FITHE T CRAKLEN Git, £IMBTECESHE
£, 6-7. B. CEREEF, TEEOZTEHRBEIHIRE EI5IBAIRRIZIAE.

L35 A B R C Br: B LEBIIRSESNELRAM, THEEBORE, BitH; CEEL—F

B9 Git, I BERECENHIENEN, MEFEBRNIRAMEEZN, 6-7. B, CHESZE
HEBFRRR, TEEHAND,



| Next Lecture

Recursion (i&!3)

Solve a smaller instance of the same problem, then combine the answer.

58 73 T1 - Next Lecture

T—HEEREE D RENNERKEE, REIRARITE, SRORESRABFRMTR
BANGF: JIREEERIIER, BELNEE—E, MSBRIR—ih6),

SETMMNT—TIE, REFDURRENEH, FMIRREBHIREEN,

FOR LOOKUP AFTER CLASS

Reference Pages

THEZEN. FHELAR. #RA. BURE, HTHITFRRFRE, BRAHTEFRE
HNEESE, REXELI E-TIELER.



| Rebinding and Deleting a Name

code output

t = (1, 2) (1, 2, 3) (1, 2)
old = t (1, 2)

t=1t+ (3,)

print(t, old)

del t

print(old)

% 75 T1 - Rebinding and Deleting a Name

THTRAEER, BRFIMUENRME. t=t+(3) EMFITH, BiLtiERE; oldhiE
[aRRATTAH,

del t MiBFRFHE, AAZREEMFXTIRNESIBNEHNR. XE old IFIIEFETARIR
SEYTTA.



| A Graph as Nested Dictionaries

O

graph["'A"]['C"] =1
SNEREIRHEAS, NERZRELS, BEIZRLHINE,

%8 76 T1 - A Graph as Nested Dictionaries

XEKANIREGEEESE 24 71, A, B, CER=ETTR, SikRRAIAMIB—N7 R BIM—113

=, SURNBREXFDNNE.

TRAEZEEE, LEEERTHREFH: IFERZLARR, ABRELR, EENE. T

—EHXNEM,



| Looking Up an Edge Weight

code
graph = {
||A||: {IIBII: 3, "C“: 1}’
||B||: {"C": 4}’
"C": {}'
by

print(graph["A"]["C"])
print(graph["B"]["C"])

£ 77 T1 - Looking Up an Edge Weight

SNER AREIM ABENEEZD, BECERAIECHINE1, BEICHNER 4. EFHRR

XMlFEIRBM C AR,

REFF"FHRTE"NAS, RBHNSELF, RERHERR, TEXERFTENENLE

Ao



| Multi-Line Statements

code

scores = {
"Ada": 87,
"Bo": 92,

}

total = (
scores["Ada"]
+ scores["Bo"]

)

print(total)

%5 78 T1 - Multi-Line Statements

BS. AiES. RESAMBATFBERRT, KICRMRANMTXEFHR.
RFLHEERNE T, BELTEMRIT, FEABE

.

output
179

TRIWERE, BERESETEARS



| Tabs and expandtabs()

code output
print(repr("a\tb".expandtabs(4))) 'a b
print(repr("abc\tb".expandtabs(4))) 'abc b'
print(repr("a\tb".expandtabs(8))) 'a b

£ 79 T - Tabs and expandtabs|()

FEH Tab I FBEHFIMMME: Tab FREIEHENTI, BEEEIT—1THIFRAL, expandtabs(4)
EEIWER—THIRA, LA a G40 =1&, abc FR#—1%,

X2 Python FRFBEZBAIBFFAFIN, KiFEIER Tab REUVAFIMEIRE . HEGRDINEE
f-string B9 52 E R3S 55,



| Constants in the string Module

code

import string
print(string.ascii_lowercase)
print(string.ascii_uppercase)
print(string.digits)
print(string.hexdigits)
print(repr(string.whitespace))

% 80 T1 - Constants in the string Module

output

abcdefghijklmnopgrstuvwxyz
ABCDEFGHIJKLMNOPQRSTUVWXYZ
0123456789
0123456789%9abcdefABCDEF

" \t\n\r\xob\xoc'

string BIRIZ M ASCI FHB . F. frm. THEEE, TESEHCE A, ascii_letters R

B& ASCIl 28, A~FTFFrE Unicode F&,

FEIEEZZERAY formatter 2R string BHIEE—#C, AREBEAILLIR string IRIRARHE, B

& IEH AR EERIR



| Format Types

code output
print(f"{42:d} {42:b} {42:0} {42:x}") 42 101010 52 2a
print(f"{65:c}") A
print(f"{1234.5:.2e}") 1.23e+03
print(f"{1234.5:.4g9}") 1234
print(f"{42:+06d}") +00042
print(f"{1234567:_}") 1_234 567

% 81 T1 - Format Types

BB d,. b, o, x palFRRTHH ZHl /S +XE#E); ¢ R Unicode fRSEMTF
;e BMIFAUTEUE, 9 RARBFERERT.

ERS. #F,. FoOMUMAE., XBEREARASE, TEMBREARNIBEE TBIEELS
& Python SUféo



| Other Formatting Interfaces

code output
name, mark = "Ada", 87.125 Ada: 87.12
print(f"{name}: {mark:.2f}") Ada: 87.12
print("{}: {:.2f}".format(name, mark)) Ada: 87.12
print("ss: %.2f" % (name, mark)) 87.12
print(format(mark, ".2f"))

% 82 T1 - Other Formatting Interfaces

f-string. str.format, B2 SKEAMLERBRINEE. BIZTHREMERNAK, REMBU -
string AZE, format AEREIEZ—MEFIE VIR,

ARENFESERNERO, BEIEIBBNEREIRA.



| Dictionary Method Reference

code output
d = {"Ada": 87, "Bo": 92} None
print(d.pop("Chen", None)) ('Bo', 92)
print(d.popitem()) {'x": 0, 'y': 0}
print(dict.fromkeys(["x", "y"I, 0)) None
print(d.clear()) {}
print(d)

% 83 T1 - Dictionary Method Reference

pop AT AZRTREEE— T ERIANME; popitem MEZSEXLBEXTS; fromkeys FA—HHERIRFH;

clear ;B= #iR[E] None,

fromkeys BIMBIIRZY IR, S TRESHAZF—TIIR, MHE 5 HAZATRHNZRAHM—
. EHERREE/RERS,



| A Frozen Set

code output
key = frozenset({1, 2}) pair
d = {key: "pair"} True

print(d[frozenset({2, 1})1)
print(key == {1, 2})

%5 84 T1 - A Frozen Set

frozenset @ REIEMIARRIES, FIMERNFHE; SIHAMRIENF., MTESHKRAEE,
%S, TREBANREF—H.

AEEEEAIE set SEARENSR; XUE"AIZERE"M"TRNEKR" ZENEX 7,

Xt



| eval() and exec(): Trusted Constants Only

code output
print(eval("1 + 2")) 3
scope = {} None
print(exec("x = 1 + 2", scope)) 3
print(scope["x"])

%8 85 T1 - eval() and exec(): Trusted Constants Only

eval RXANNE, FEAEEEEBMEED; exec FTIEE, IREl None, XTTRAiIRIE
REIENAEFRT S,

MEMERTERRE, NEEAPBASSORNHEINARZGEN]. ETEEHRFM int.
float, T EEUERIIBEN TR, TREXAIAFTEMELEREA,



