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25 171 - Tuples, Dicts, Strings and Sets
F—HRFIRFHRANGIE—HENE, ERE5IH. BN, SRAZE—HEUE, BF
FET: BE—FKICR. IREUEBERSG. BITXAE. L(EBRATEE,
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—iCtEi,



| 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?



| Campus Movie Night RIS

One event, several kinds of data.

A ticket identifies one seat: row and A snack order contains a list that can
number. grow.

2 3 T1 - Campus Movie Night iREBE&R

FEBRERNLINMES. ELRRSHES, MUIHBRE—TEAL; TRBFBEMDIFHENN
R, XEHRARRE,

—HRICRNFERAIMEE, McRsIBrBRFIERMN, T—TTA—TEERE, 2%
BIXMAESTRET 4,



| BEZ/N - iTER{ZeY

HBES
niTRERE, BRBERERENE?

554 TT - FEE/ NI - 1T

FNPEMTHE: order (RIF—TEALITTAM—TERIIKR, RBFHAT order[1] +=
["popcorn"], [EIFAEFIMIRERE. FIRSENE. KN, TRR"THTRSIHARES

EAETA—TAREEXEH, RESHNZHEBTURBRIBER, TEIAERMEIDNESR.



| Containers and Their Tasks 82 5{F%
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[E2=ppil] EEicR55I B BEKITSEX BRRFMSEE Fo S5k
%5 5 T1 - Containers and Their Tasks B2 5{F%
XOBIRES BiR, FIRMEREINFNEN; TARFEELR: THETRENY; &
BB AXER; FRHBARIAN,

SRERZREFEESTRT, AERRENIEIFNEGR, HIEATREESSEN, RE
TR B RIESIERLEN,
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Tuples

FURFILUEMR , — P ArAIBERE x My M, ANiZBAH append =I5, JTHRNKE
ERX—HME., ENHRAANMIIRRE, EXRSIBAERR,



| A Fixed Sequence (5T4H)

A seat record keeps row and number together.

Cinema seat

seat = (6, 8)
N - e :
row number
Row 6, seat 8 row, number = seat

| list BALIRTFAAT; tuple FISRIRBIXSZISRAOFIIER,

25 7 T1 - A Fixed Sequence (5T48)

CEBFE, % 0IeHS, £ 10eES, MIEN—TEBIRMEIE, A seat= (6, 8) ®,
B A row, number = seat E{ L,

JIRMBERFEM T, BIIRAVFEMZFRNIEM ., ERTAPIMUELEXERE, RS

BICRANEEHAENAE, TAATENNEASESEE. BRXKEREMI; XEi2
FHIBIRAE, T—EERZAEREP—TMIE,



| Item Assignment Is Not Supported

A tuple rejects replacement of an item at runtime.

code

seat = (6, 8)
seat[0] = 9

Actual exception E[ESE

TypeError: 'tuple' object does not support item assignment

Construct a new tuple when different contents are needed.

% 8 T1 - Iltem Assignment Is Not Supported
LATEMESR TypeError, XEHATEIX—ITRIAENIZITRIEIR, TEIEEHER,

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



| The Comma Makes the Tuple

The comma creates a tuple; parentheses can group an expression.

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

| BTETATEES: (1,). (1) BREL,

£ 9 T1 - The Comma Makes the Tuple

?E?ZIKEE:TMEH:J: 24, FRBA (1) IhERBE., BEMMRE—TRITA, 25, ZTMERESHE
TR, ESEEFAEE; =xAS () 2 tuple().

EREBENTRENTHAN RS ZiRENIRR



| Packing and Unpacking (3T&5f#€)

Packing groups values; unpacking assigns them to matching names.

code Actual output i H
point = 3, 4 34
X, Yy = point 123
print(x, vy) 1 [2, 3, 4]

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

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

Nested structures must match. A starred target collects a list of remaining items.

£ 10 TT - Packing and Unpacking (3TE85##€1)

ESEZMEFTEMTA; ZBE/L1MRF, AIMETZZETRE, RESHNRIUISNER
B,

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



| Unpacking Needs Matching Lengths

The number of values must match the receiving names.

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

Actual exception EL[FRHE
ValueError: too many values to unpack (expected 2)

| RICEZS1R ValueError, HESHEFIERIRME, B list,

% 11 T1 - Unpacking Needs Matching Lengths
EBDRNRFE. GIB="ME, SNAL, IR ValueError, EXRHMENTRFESHES; B2
EANARE LR, EEZRKINEEFEBARTEEK,

| Returning a Record

A function can return one tuple containing several related results.

code Actual output SCHEH

def bounds(nums: list[int]) —> tuplel[int, int]: (3, 9)
return min(nums), max(nums) 39

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

low, high = result
print(low, high)

Keep the returned tuple as one record or unpack it into two names.

25 12 T1 - Returning a Record
% 3 HN"IREIZME", XhrERE—PTAH, BAREFTMIEESE—TRBIK, thoUEe.,
XEBEAEMAIFE; TIRMVVBLAZX—TINER, MTREENSEUEERE, E5AT
AR,



| Fixed Slots, Mutable Contents

The tuple keeps the same references; its snack list can still change.

code Actual output LI H

order = ((6, 8), ["cola"l) ((6, 8), ['cola', 'popcorn'l])
order[1].append('popcorn')
print(order)

append EE(ERIIR, RESER order PIE@FIRIISIA,

55 13 T - Fixed Slots, Mutable Contents

AITEFAXDMENR, append BT RIIK, TAHRE 1 ILAERX TR, EAUHSE O
5| BT ART.

XEHZBERYERGE, REGATANERE., MERESRIIRLN +=, BRFFZA.



| Two Levels of References

Follow the reference to identify which object changes.

order = ((6, 8), ["cola"])

> (6, 8) seat

tuplle: fixed slots

order |—»| 0 1

list: editable snacks

| > cola popcorn

order[1].append("popcorn”): FIRKZE, TAHAMIBEE—1IIE,

%8 14 T1 - Two Levels of References

b order 15mI7t4E, 56 O 5| FAEE(UITH, 5 1i5|BERIIR., append HTIIRAS, B
REBRIXFMEIH,

AR RRFINZINETTHXLENE, TEERLHEMAE RENREBAAIE,



| List + and +=

+: new list +=: same list

a = ["cola"] a = ["cola"]

b=a b=a

a =a+ ["popcorn"] a += ["popcorn"]
print(a) print(a)

print(b) print(b)

print(a is b) print(a is b)
['cola', 'popcorn'] ['cola', 'popcorn']
['cola'] ['cola', 'popcorn'l]
False True

IR + EMITIR; += T RRIIR, BB2BIBREN,

%8 15 71 - List + and +=

TRZRIRE +=. LIOMSTERIIR, aUEMNER, b RBRIIK; G += EFRIIXK
LT R, FrAmEBNER—TYER,

X—HRERTIHERANIR, FNERENESMEREBE ARSI, TEEIETIRA += RS
X AER, 1ETEEE order[1] XTREBTT,



| Opening Quiz Review Fi7 R o] 5

Q1 - TypeError; the snack list has changed.

Opening Q1 FHARRR - Read BUiS%%&
order = ((6, ,8,)' [nco},a"]) Get the list referenced by order [1].
order[1] += ["popcorn"]

2 - Extend [Rithi" &
List += adds "popcorn" to that list.

Actual exception SLfFRE

TypeError: 'tuple' object does not
support item assignment

3 - Assign EiXE[H
After exception FR R Tuple slot assignment raises TypeError.
((6, 8), ['cola', 'popcorn'l)

| REFASBNHBZAERTROEY, TANFENSIBMRRERER,

£ 16 T - Opening Quiz Review FF 17 [E]H

I IEEEImAISE—#, [ERRIE C: ik TypeError, {BEERIIRELIEI T popcorn, 7
WEEMRANSRINSEFKE Python 313 LiE; REEEHAFEERIMOER, FRREE
AR ES B a7,

S(B‘L/\ﬁﬂﬁj:ﬂ’\] +=, ZBRIIR, BRT R, REEELEERSEERT order[1],
ERITANRE], BRI—FEL7TM. INEM TSI RIERREEHR, XERHR
try/except, WER RAERERS RIS,



| A Separate Snack Snapshot

Choose a separate immutable record when later edits must not affect

it.
code Actual output SERfHH
snacks = ["cola"] ((6, 8), ('cola',))
order = ((6, 8), tuple(snacks)) ['cola', 'popcorn']

snacks.append("popcorn™)
print(order)
print(snacks)

| ABITEEFRS. tuple) RIKEX—ENEIA, ARBAREEIRHRENR.

%8 17 T2 - A Separate Snack Snapshot

WRFBARZRFIANNTRICE, MELRLEZFREN—ITH. RETRBLREFHE, 5
FRERIREBEMAZHEILE,

AEEIE tuple() SREERELIENREN, XEMIZRANX—BERENEFIEFRE, H
EEREMR A AMEFITER, BIRMLRFERFNTE,
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Dictionaries

—FICRAATART, E—THBERSZICE, ME"SE 37 X2 AFHE, EEWNER
TMERRFSHINAIMS, XFRRBIIDMFE,



| Finding an Order $ZES&ITH

The question is which order matches this ticket?

A list search checks records one by one. A dictionary maps ticket ID = order.

2 19 T - Finding an Order 1#ZS&iT®

BERAERZITRE, TEAREIESH, ERXCRENNBHER, MARE/LDITR. &£
.ZEEJZ g]]lazq{ E.ZE*?*Tl/\/ZELLlT%E’JEERo

AERFBHERRESEHRNFR, MMRETIHTENBRHERMEXAEF, FEEREHNE
FREMEBRARERE,



| By Position or by Key

LIST: compare one by one

0: Ada 87 not this one
—y

1: Bo 92 not this one
v

2: Chen 65 match

BirER, FELRMICRES,

£ 20 T1 - By Position or by Key

EHZEICFRB#HIIR, BRI ERER. BiniEfs, FENEMNCRES, Al

scores["Chen"], HERR"EX T HRIKLS"

o

HERRAHR, BEERIRER: BRUETAR

%Izm CPython Y& i SE ittt ,

DICT: look up a key

scores['Chen"]

!

65

FHERRR, ERKERFMIE,
XERERZE, FEXFEREFERR,

BERE., REENZHBRANTE, R

'EJ'

=
=



| Scanning Order Records

A list stores order; finding a key may require scanning every record.

code Actual output i H
orders = [(17, "cola"), (10, "tea"), popcorn 3
(25, "popcorn")]
checks = 0

for ticket, snack in orders:
checks += 1
if ticket == 25:
print(snack, checks)
break

% 21 1 - Scanning Order Records

RABAMIRGM—XIIREE., Bif 25 HH=5%, BB =IR, EERAHEIIRE, MEE
WEBICE.

ERGIT BIEZITRN, FENLERRBEBEMMIENICRFEE R, XEREURE, K
AL ITRT .



| Dictionary Lookup FFHE 41l

key — hash — candidate slot = key check — value

* Hash 8% {&: compute an integer from the key.
* Index F&35|: use it to choose a candidate slot.
= Compare EbER: verify the stored key before returning its value.

* Probe IR#&: try another slot if different keys collide.
| RIS REEBCEERMNUILE); WENAEESS M,

25 22 T - Dictionary Lookup FFBLE 14
BHERITEERIEHANES SIEEENA TR, TMARELRAE, BIELHEERREUE,
BREZITHE,

MM AERAIEFIE— T E/RE, rRERIBREUNEER—MIE, FLtnhHtE
g, EXRMELRHE, FERLEREHE. ETRATFENRERT.



| A Collision Hfi{E5iHEA

Different keys can choose the same initial slot.

key 25 > home=25% 8 =1

Teaching model #Z4&8: modulo + linear probing

0 1 2 3 4 5
empty 17 10 empty empty empty
I 4

17 # 25 = 10 # 25 = empty: insert 25 here

| 1EEURFISRARIEMLA]; CPython MIAFESHREMVESH.

%5 23 T1 - A Collision HiiE 5N

empty = empty

P RAUER key % 8 RERIGIEN, PREEAFEREHEN. RPESH 1710, A
25 RYMIENL 1 798, STid% 17, Bi&%EI10, 84l 3 =, ELMEIRE.

XEHEEMMNEERERE, HX CPython RITENRIER, HEAEERNRERT, &

BEIEATIE A X Python RIEBRYIERITSEIL,



| Lookup after a Collision HiiE S5 HIZEif

A lookup follows the same probe rule used for insertion.

key 25 > home=25% 8 =1

Teaching model #Z4&8: modulo + linear probing

0 1 2 3 4 5 6
empty 17 10 25 empty empty empty
I 4

17 # 25 - 10 # 25 = 25: found

| 1EEURFISRARIEMLA]; CPython MIAFESHREMVESH.

%5 24 T1 - Lookup after a Collision filfi&FHIE 1A

empty

B 25 WMIBLL 1 TR, FEEBRARE 25 MinizE. RERRENNNER, EELI3 %

2, REXFIERIBENE, BFRRER, LREIRESFE.



| An Unsuccessful Lookup &5

In this model, a never-used empty slot ends an unsuccessful search.

key 33 > home=33%8=1

Teaching model #Z4&8: modulo + linear probing

0 1 2 3 4 5 6 7
empty 17 10 25 empty empty empty empty
I 4

17 #33 = 10 # 33 = 25 # 33 - empty: absent

| 1EEURFISRARIEMLA]; CPython MIAFESHREMVESH.

%5 25 T1 - An Unsuccessful Lookup &5

B 33, EFEMIEN 1A, HORZST 17, 10, 25, REBIIMKERINTIEL 4, HLLH
ERA 33,

P RAEARLIERIPR, ELRFRRMBBREFBERE SURC, TEEE'TRR"S"MRERT"
BRA—% X—ARESENRE.



| Growth and Reindexing "85 & &% 5|

More empty slots reduce crowding; growing the table requires
rebuilding its index.

8 slots; key 25 - home 1

25

| revuitdindex B HRIE
16 slots; key 25 - home 9

25

| PHOBERBEER, WENT SNBEMITIE,
25 26 T1 - Growth and Reindexing ¥ B85 EZ &3]

BT, MENRELRIES. T ARHES TR, EREMUESRANNX, RE
MICRBEEMEILRS|. B 25 £ 8 EINRERZE 1, £ 16 BHERZE 9.

FARRT—TRERZMN, MEY FER"EEEIRRAREN/ITER", ¥ aEA5FTEL
EERIEE, AR IEATELE TR, HE PSS TERERERE—D,



| Lookup and Insertion Order B S5iHEA IR F

Fast lookup and ordered iteration can use different parts of the
representation.

Lookup index &(Z& 3|

empty -1 -0 empty -2

Entries in insertion order iGA X5

0: Bo — 92 + 1: Ada = 87 + 2: Chen = 65

EHKIER, BHKEBARSE, WIPIRITUS LR,

| BB AFRRFE Python LI AEFHIBRAEFERR.
%5 27 T1 - Lookup and Insertion Order B 51BN RF

PETERN: BRRBBUER, DATREERIFBNTEF? KAITRENS T

HNZES|IBTFHECE, TENEZBEZREBANRERD. BTEUNRESREMIRE, T\
SLER CPython N{FEEME.

CPython BEHMZEFHEMRARSIIEELAFENAL LN, BEFMEEAREFMEEN. AIRER
FEMERBEHRNFRSFBANINFHAFE, EEHNABZRIEEMETRABHUE,



| Keys and Values (#251H)

A dictionary maps a key to a value; in checks keys.

code Actual output i H
scores = {"Ada": 87, "Bo": 92} 87
print(scores["Ada"]) 2
print(len(scores)) True
print('"Ada" in scores) False
print(87 in scores)

Searching values requires a separate traversal or a reverse mapping.

55 28 71 - Keys and Values (518)

KiESE, 8—NEMNE. §5. E. RBRREASES, —TRANN—ME, ZTH#ANU
XS MR ERYE,

MFHER in, FIEFAOZRE, T2{E. FiLA 87 in scores &£ False, RE 87 2HA—PRL.



| Nested Dictionaries (EREFH)

Each lookup selects one level: student, then subject.

code

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

results["Ada"] ["Math"] = 90
print(results["Ada"] ["Math"])

Actual output LRI H

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

90

| Two brackets mean two lookups. Updating one subject preserves the other subjects.

25 29 T1 - Nested Dictionaries (HREFH)
FHNEDIMNETH, F—EREFAUR, SIXTEENRSGTH; FERENE,
BFRNZBIR S

M AESMEMAEALHTHIRESEI., Lab 6 WEBTRSGRRAX TSN, THEBELAEMNE
[BEE,



| KeyError

A missing key raises KeyError; a missing record may indicate a data
error.

code

scores = {"Ada": 87}
print(scores["Chen"1)

Actual exception ZfESHE

KeyError: 'Chen'

Choose whether absence means invalid data or an expected case.

£ 30 71 - KeyError
RZEERESIR KeyError, REBA T Chen 2REFEIXE MR,

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



| get() Does Not Insert

get () returns a fallback for a missing key without inserting it.

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

print(scores)

| EWRsEt, “RIER5ETES BERS,; HEM 0 FHEUREE,

55 3171 - get() Does Not Insert
get #HEEIFIREIE, WARMIREIEINME; XERIMERIRE] None, EXRRIENTFH,

BIMEEZOFRATE . EWMAGHITA 0 FIEE " TRICRKIRIAR"ETESD"; FRITREET, K
REIIR 0 1T &1&E



| setdefault() Can Insert

setdefault() inserts only when the key is missing, then returns the

value.
code Actual output SR H
scores = {"Ada": 87} 0
print(scores.setdefault("Chen", 0)) {'Ada': 87, 'Chen': 0}
print(scores) 87
print(scores.setdefault("Ada", 100)) 87
print(scores["Ada"])

If the key exists, its old value is returned and left unchanged.

25 32 T1 - setdefault() Can Insert

setdefault FRANFHENIERIMES #HZE, BRERXME; BEFEENREERXNE, FEE.

R/EMITIRA, Ada BF 87, EABIAME 100 HARIEEMAL 100, X2 EMEBEHENEX
7l



| Adding, Updating and Removing

Assignment inserts or updates; pop () removes and returns a value.

code Actual output i H
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)

A new dictionary key inserts an entry; an out-of-range list index raises IndexError.

% 33 71 - Adding, Updating and Removing

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

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



| Insertion Order (3EAIFE)

Iteration follows insertion order, not sorted key order.

code Actual output i H
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))

| ENCAERTBNIE, WREEFEAN, SHFRE.

%8 34 T1 - Insertion Order (H/AIRF)

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

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



| Keys, Values and Items

items () supplies (key, value) pairs that can be unpacked in a

loop.

code Actual output SERHH
scores = {"Ada": 87, "Bo": 92} ['Ada', 'Bo'l
print(list(scores.keys())) [87, 92]
print(list(scores.values())) [('Ada', 87), ('Bo', 92)]
print(list(scores.items())) Ada 87
for name, mark in scores.items(): Bo 92

print(name, mark)

These methods return views. 1ist () is used here only to display their contents.

£ 35 71 - Keys, Values and ltems

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

name 1 mark,

XLEFSRIREIME, FEHZERESIER, XEE list BATER: ZMBEHAEEATHIIEK.



| Changing Size During Iteration

Adding or deleting keys changes the structure being traversed.

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

Actual exception SLfRRE

RuntimeError: dictionary changed size during iteration

| BRI AELRRE, EREARNESKERESZHIPRE,

25 36 T1 - Changing Size During lteration
BHF AR IEMISE: PIEEHR RuntimeError, I RIREEIRIRAINEEDFTIGIN, 4GRS
RETAN, ALRE. BRRETIETH, BEREEE.

REMEARNE, THERES; XEMNRRSNERD, FRAFEENEHE— 1 FaREHE
—it.



| Keep the Iteration Separate

Collect first, delete second: traverse a separate list of keys.

code Actual output i H
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)

The second loop visits the separate removal list while changing the dictionary.

25 37 T1 - Keep the Iteration Separate

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

A AAFHESENFNFH: TESESHRNE, FRESHTERFIRBESEI,



| Hashable Keys (TII&7HY2)

Lookup needs a stable hash; equal keys must have equal hashes.

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

| % FHBESETIVEENTATIER; JIR. TR £E&FT,

%5 38 T1 - Hashable Keys (RIIG&AVHE)
FHREFENRS: BHEECNREFHERE, BENELNEEENERE. XETEAR
HEHHE, SURE—RTEERNE.

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



| An Unhashable Tuple

A tuple is hashable only if every element is hashable.

code

key = ([1, 2], 3)
d = {key: "value"}

Actual exception E[ESE

TypeError: unhashable type: 'list'

| FERTEMAE: 25 list B9 tuple RAE(FF I,

£ 39 T1 - An Unhashable Tuple

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

NRTEEANEREN, RIFRREMARTRNE. BEXRENRERNREEFITE.



| Designing Keys and Values ##{Bi%it

Requirement 3K Representation &R Consequence &R

Find one order ticket ID — order Unique ID avoids repeated
names [E%& RiHs2

Keep all orders student ID — list of orders Appending preserves history
RIEFZIRICR

Find by seat (row, number) — order Tuple combines a composite
key HEHE

Keep latest only student ID — latest order Assignment deliberately

replaces history BEFfiE=

| EREERNSHARBAN, BSHEMNE.,

55 40 T1 - Designing Keys and Values 2{&i&it

FHREBENRITERERARMT4. EFEREM4. BRAEEE, FEHARMATREERE
—E5, —TEEZXIWE, MRFHRAREFEMTR, WEZEBEIHTR; FREEHRE
86, MAIHENIIR,

HFSESHERE—ERN, FIAASHRERBHEMMNTHE, BT3B EFRAERE
[hEEREE, DATIREEK,
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Processing Text

FHEZERTFICR, EREHBETERE—ATNES, BERNFBER. BE. 28, BRES
2. B3 WHIFTRENERRE, XEMMEXEANFE. FIEREHNMENRFRHE, B
R[EREZAEE.

o



| split(): Text into Fields

split() turns one text record into a list of string fields.

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

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

Every field is still a string. Convert the score explicitly with int ().

55 42 T1 - split(): Text into Fields
split IBFHBIZDIEHRAIIER, XBESHDFE, FRA=1"FNE; RSGERER int i
;ﬁo

DRFHARELMEFERAR, MAERAXHERLERS., X—TTRLEERNEFRIE
BiEl,



| Whitespace or One Space

split() collapses whitespace; split(" ") preserves empty fields.

code

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

Actual output SER%H
['Ada', 'Bo', 'Chen']
[l |’ 1 |’ |Ada|’ 1 |’ 1 |’ |B0\tchenl’ 1 |’ 1 l]

H}

FRUETERENEE, REAABRE AN,

%5 43 T1 - Whitespace or One Space

NESHR split IREEZZ=AY)D, AZBMIR=H. =M. Tab, RITHETZ=H.

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



| join(): Fields into Text

The separator joins strings into one result, with nothing extra at the

ends.

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

Math

Each item must be a string. Convert numbers before joining.

4=

58 44 T - join(): Fields into Text

jon BEDRFMNEEH, SHE—HFNE, EEBEMZEBmADERN, REAZI/MI—D
pal =YS

WEISTH str 812, EEEIZ join — M EEFIZEK, split #l join E—EEIM, BENMRIEEHETE
AE, BFIENERIA split SEEZRTH.,



| Text, Fields and Text Again

str list[str]

split(*,")
Ada,87,Math' D> Ada' ‘87 ‘Math'

" /" join(parts)

Ada /87 / Math' <

str

split REFIZK; join REIFFHFE, RFFEAE,

£ 45 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

strip() removes specified characters at the ends, leaving the middle

intact.

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

chars BHERR—AFR, FARTURBARTERIRIER.

55 46 T - strip(): Only the Ends
strip XIEMIFEF, BRIAXTH; Istrip RELIE, rstrip RERAIR, PE=DERASHEK,

ZHREERENFTHERS, T2 T=BARNER. 1A EXFIMIRIIRR, A A
XS,

PART 4 OF 6

Dictionaries in Use

RIE S BIA 7 FENXALE, MELEENHEGER. ATXEENEMI. RaFEo4.
BRAMERY, #FE—THRIN—ME,



| Word Counts (ia$i%tit)

Choose word = count; each occurrence updates one dictionary entry.

code

text = "the cat the dog the cat"
counts: dict[str, int] = {}
for word in text.split():

counts[word] = counts.get(word, 0) + 1
print(counts)

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

The first occurrence starts from 0; subsequent occurrences retrieve and increment the old
count.

%5 48 T1 - Word Counts (3a@$i%t1T)

FFRARBEAMOANSIT, XTNARYE, RESBEQUEFEREN. BE1E, HERX

E/AN
.

FRER—ME, get BIARE 0, M—EBEA 1, TXRREIERSEBN—, RBELENES—
A BEREAT T ERE,



| Sorting with a Function

key receives a function; sorted() compares the values it returns.

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])

Actual output SCif%EH
[("the', 3), ('cat', 2)]

key=count_of passes the function object without calling it at this point.

% 49 T1 - Sorting with a Function

items IR IR EAITH, count_of 3 —1 ol IRENREL, sorted X NERAT,
reverse=True £ MAZI/\,

key=count_of fZRIZ RN R, RBES; F2UWLLHEHE. 3 3 HRBBEXNRIEIL,
AXEIk LR,

| Tuple Comparison Fo4ALLER

Tuple comparison checks the first differing pair of elements.

code Actual output ERHH
print((2, "cat") < (3, "ant")) True
print((2, "cat") < (2, "dog")) True

| HFREREBKIE, BRI ERNREKE,

% 50 T1 - Tuple Comparison JTALLIR

FoLEEREE 0 I, AEMAERELSR; HEZ LR -1, TERNERFRIEERXTH,



| Two Sorting Priorities

A tuple key compares count first, word second.

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))

Actual output LRI H
[('the', 3), ('cat', 2), ('dog', 2)]

| setuigtainss, BHRER, REMEREDRFHEFEHT,

% 51 T2 - 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,



| A Lookup Table

A table represents a fixed input—output mapping without a chain of

branches.
code Actual output SERHH
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))

Specify the supported input range and decide how missing inputs should be handled.

%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

QD%P\%/D\—/PﬂE”KHﬂF&i;, MAKLRE, MAFTEANBMIFRF—ME. FESRICENK
RAXFR, EEBEEFE. MELITRE, URERMAMS.



| Repeated Scans E£1315

Admission asks “has this ticket appeared before?”

Keep ticket IDs in a set when only Keep a count or event log when
membership matters. repetitions matter.

%5 54 T1 - Repeated Scans EE135

EREFRAO. —SKEFIXABAHAE, BRARSKEFTERILR. MRIAFBEFR
BRAENY, FEREESHEDR, TFELEREN—TTITE X True,

WRFBAREZZITEPRAAEES BN E, MAERRE set; FEFHITIESIRH
B REREMNEREE XM, XZIRITHE,



| Membership at the Gate

A set remembers which ticket IDs have appeared, not how many

times.
code Actual output SERHH
seen = set() 17 admit
for ticket in [17, 25, 17, 101]: 25 admit
if ticket in seen: 17 repeat
print(ticket, "repeat") 10 admit
else: [10, 17, 25]

seen.add(ticket)
print(ticket, "admit")
print(sorted(seen))

£ 55 T - Membership at the Gate

BRGERRA, BAEREIA., 17 FRBHNESEEX M, ALEERINEE. &E
SERRE=TTEAES, MREWXEPBEMIRFENIRE,

R ZEHARINFLIE, FEXERTZIREH R FENN—EIERE,



| Set Lookup and Its Trade-offs E&HlHI SIS

* Hash the member, inspect a candidate slot, compare, then probe on collisions.
* Adding an equal member leaves one member, not two copies.
* Typical average membership lookup is fast; extra storage supports the index.

* No positional access, no guaranteed order, and no occurrence counts.

| set B REEORRERNARSR . FELEHFEIRFE.

%5 56 T1 - Set Lookup and Its Trade-offs E£&H#| 5 B2

SethERRER, BEELBENEMAXRRA; FHOERIENRE, EMNHAZRFSMHIEL

EREE, ART set EXW EME—TEEMERY dict,

MABFNRANEHIEN -, EXNEETFHISN, BFEIINZBLEFRRRS; BEIAE

HERBRIBMRE., FEN/LTRHIREFNNEREREFNER: RENUE. RBERIENE
NI . iBEERE,



| Distinct Members (£5&

A set stores distinct members, with no positional order guaranteed.

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"})

Actual output i H

[1, 2, 3]
3 True
True

sorted() makes this output stable. It does not give the set an internal positional order.

£ 57 T1 - Distinct Members (£8)

SEEMREEERR, UARILEF. ATILREHERE, XEA sorted BR, MAZES

BRI TENAIRE S A4

set IUMFIR. TH. FrFsH. FERSFUERNYRIE; LFHENERZEINZHE,



| No Positional Index

A set answers membership, not “which item is at position zero?”.

code

S={1, 2; 3}
print(s[o])

Actual exception E[ESE

TypeError: 'set' object is not subscriptable

| EERTIAFE, BEHFAN, 5BIMRAE list,

%5 58 T1 - No Positional Index

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

FIRTALGAA in, EWSTEIRINFLIE, SRIEIRMBAINAEIFESIERTIR,



| Hashable Members

Set members follow the same hashability requirement as dictionary
keys.

code
s = {(1, 2), "Ada", 3}
print((1, 2) in s)
s.add([4, 51)

Actual exception E[FRHE
TypeError: unhashable type: 'list'

| set RBAYKRE, SEZEREMRRESITILAFER frozenset,

£ 59 T - 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}

% 60 T1 - Four Set Operations (£85H)

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

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



| Two Screenings FIIZEREZAITMAR

Choose the relation before choosing the operator.

Question A% Operation iZ& Meaning & X

Attended both A&B Intersection 32&

Attended either AlB Union H&

Only the first A-B Difference Z&

Exactly one screening ArB Symmetric difference X$#RZ

55 61 71 - Two Screenings M1z EEHIMAR
BRI E S XISEX N EIR T BEGRNMRES . BESTIERAEEEREREX
%, BERS.

"RARE 1" BNIRE, M'RARIE 17" RE. B TELRSFERE, BUERBER, &
TRERERROHFERREXR, RIAXTRRETBEHINES.



| Operations on Course Lists

Set operations describe relationships between two groups.

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))

Actual output LRI H

['Physics', 'Python']

['Math']

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

| RESHERR, EERMADRE; NRENFENRE,

25 62 T1 - Operations on Course Lists

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

FFSHEE 4 HMLZEAE, EBRENEAE, EXEZEEXER,



| Deduplication with Order

A list keeps order while a set checks whether a value has appeared.

code Actual output i H

nums = [3, 1, 3, 5, 1, 7] [3, 1, 5, 7]
seen: set[int] set() [3, 1, 5, 7]
out: list[int] []
for x in nums:
if x not in seen:
seen.add(x)
out.append(x)
print(out)
print(list(dict.fromkeys(nums)))

| IRFFES out R7F, seen RIAFERRE N, WNSBSHRIE—PIS,

£ 63 T1 - 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

QBT = .
- FR .
RIS N —ME e dict

X BE
AXLEEEM,. X8 e set
PN mE .
RIEipa—4AE ——— > | list/ tuple

list EJIEM; tuple BIFENIEIRE, TIRIEFIERE, BERERIE.

55 65 1 - 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.



| Container Properties 88455

Type What it preserves {RfFf+4  What it restricts fR#

list Positions, repeats; editable [t Membership search scans
FS5EE items B REHK T

tuple Positions, repeats; fixed No item replacement; nested
references EE 5| A objects may mutate

dict Key — value; insertion order  One value per equal key;
XN 5K hashable keys

set Distinct membership REH  No positions, counts, or
Al guaranteed order

str An immutable text sequence Text operations; methods do

AREEXA

not mutate it

%5 66 T1 - Container Properties B#45 5

EER B SRR FRYE BH ECIBRBIRIIRIE . list Fl tuple EME. RTFEE; AIEIE, FEE
E5IA. dict RIFEEXRTEAINT; set RAIRFARBMA ., str 2AIEXANETFT,

BatRHBEEZRON—E D, EF set MANBFERCRHFISRE; EFRAEFHRMFER

M B B R Ah AT
INBEERRAREEK,



| Operation Costs Z{E{L it

n = number of stored items TTZ=%%

Operation 1£4E Sequence 5l Hash container I8#% 22838
Find an item / key list / tuple: scan up to nitems dict/ set: average O(1), worst
O(n)
Read by position list / tuple: O(1) dict uses a key; set has no
index
Keep event order list appends; keeps dict keeps key insertion
repetitions order; set does not
Build a set of n values Reading input already takes Index building costs time and
O(n) extra space

| BRBAESHELBRANER. EACEBELESTRR, REE—HRE 0(1),
25 67 T1 - Operation Costs Z{EHM
XE n RNTER. O(1) FIRRERBBEAHITRNE HER"IERE, O(n) " ATREE MMIE
FRETTR"ERE, Mo E L1,
KANERECNMERIZBNEESHESFLERANER, FEXINEBEFIER. JIRRUE

EEEIFRIR, RLARERFHIGRIEMER, EIRENESASEXNRFEAZEILR
5|, —XEWA—EERER REEWT FIEMTXEESTE,



| A Combined Representation Fa#HS 1%t

One task can need several containers with different responsibilities.
* tuple: one seat (row, number).

= list: scan events in arrival order, including repeats.

* dict: ticket ID — order; choose latest or full history.

= set: ticket IDs already admitted.
| BIEM—RRS|, BEZRMIMNZBUARBIBEERRSRE,

%5 68 T1 - A Combined Representation B#E&5i%1T
EIEIE—TEFR, EBIIMERBUAR—MIRITH., TERR—FKEMICE; JIREBEHE
BEANSTENEE, FHIEESHINTE, EANMEERELAINES,

ENRMAZEHFNSRS, ESEEEARENE@E, BITCAEN—HE: TSR REFEX
WS, FEER—MEREFIROTEN, TEIABMEF—T.



| Iteration Is Not a Snapshot

Rebinding a loop variable does not replace a container item.

code Actual output i H
a=1[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)

| EfFRTEERNERSNTRES,; BHNRFEHMLE,

%5 69 T1 - Iteration Is Not a Snapshot

LIENTE x EFNIE, TEEMRIIRINITER; Bl x BRI BN RN FTRER RS S, for
AT RAIIEHEITERS.

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



| Three Minutes with Your Neighbour

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

Explain the representation and which operations it supports.

£ 70 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



| EZ/A - 56 258

ABEE
get 5 setdefault split BFIFPFLT
EESXIRE A IEFINERK
EESEHS5EREAS

BT BRI B2 8
RN AFEBERELHIRIEE, THEETIZA

E LN split EETETFE ""_E'JﬁI: PDESNNME; FUBGRENNEHAIERE;
BERAREESHREBESMINF XIS FAH

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

5 72 T1 - What to Take Away

EEIFF1%: order[1] LAY += HETIR, BRTAUEMERWMRE. BRIZISRKIEL:
REESEEAR TS,

FERB"TAANFE, FHEHR, FEEE", TEEHRRLFR: THEREFRESERTER,
FHINBERFEEAINE, SENRILENF, FRHEHERBEEEAEE.



| 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,

58 73 T - Lab 6 — {@RIT 5 B0
Lab 6 WtBHEESSKINITE, 6-1 ERFREFHEZEENSEET4; 6-2 BAEXRAESN
BEEEHIT; 6-5 AMBFEEMIFINS
6-6 EREWEMAIT: fi—KNE. EMininR. BEE=iE. it ABRTFEHREHEF, 6-7
AERE, EHIUZTRESRIFERH, 8T RBBGEEERRIER,

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



| Next Lecture

Recursion (i&!3)

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

58 74 T1 - Next Lecture

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

SETM T8, RE/VTER4IE; ZBAESEMATEREAXTER.

PRACTICAL PATTERNS

Reference Pages

SEXRAREFHEES . 2H. HEVE. BXEH. ERAXARGENEIVRA. 1¥875755
B, R EROSAERATEREHXFER.



| Dictionary Comprehension (FHIES)

A dictionary comprehension builds a new mapping from selected pairs.

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

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

| The expressions before and after : create a key and a value. The original stays unchanged.

£ 76 T1 - Dictionary Comprehension (FHIHS)

MINRBES—1F, for iRtTR, FRERERE, IEHNKRENENEGR, FHRESEEN—
XPHEANE.

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



| Grouping Orders &3 F 54

Use key = list when one key needs to retain several values.

code
orders = [("Ada", "cola"), ("Bo", "tea"),
(IIAdaII , ||popcorn|| ) ]
groups = {}

for name, item in orders:
groups.setdefault(name, []).append(item)
print(groups)

Actual output LRI H
{'Ada': ['cola', 'popcorn'l, 'Bo': ['tea'l}

| BREMERIIIE; ZEEMBESS%R, RBENRFSES,

25 77 T1 - Grouping Orders {2 &F 94
BT EFHN—IR, REXTANMEER. F—/RBEBFHN, setdefault IBATIIRH
R[E; ZEREIEAEYIZER, BEMNX—TI,

FRERTH [ EMLIEZNFANN R, BRERBET BN, ERRFAEER RN
PR, XITBEREERENDE, ANFREBARNINFINEES.



| Shared Defaults FZ#){H

fromkeys(keys, []) assigns one shared list to every key.

dict.fromkeys(["a", "b"], [1)

a

—> ["popcorn’]

Ibl

WA ESIAR—1MI%, B a B, b thERFEL

%5 78 T1 - Shared Defaults £ Z 1A

fromkeys RIFKWEI—TEOIMEN R, FRNETREMGITRIIRMIE, BT a b 56
E—3%, ELEY aiEfn popcorn, b thaEEE!,

FRIMIIRNAFHES, L[| ®BREFKE, T—TITHENE,



| Independent Default Lists

Create [] inside each iteration when groups need separate lists.

code

shared = dict.fromkeys(["a", "b"1, [1)
shared["a"].append("popcorn")
print(shared)

separate = {key: [] for key in ["a", "b"]}
separate["a"].append("popcorn")
print(separate)

Actual output LRI H

{'a': ['popcorn']l, 'b': ['popcorn'l}
{'a': ['popcorn']l, 'b': [1}

25 79 T1 - Independent Default Lists

B—MFHASINR, F_MHEESOSREENIIR, RItMIEEREL b EEREX
o

REAREREENBRGE", MEMXMERE— TR AREAMEREIE T JLTIIE,



| zip() and enumerate() B3I 54RS

zip() pairs values; enumerate() adds an index to each pair.

code
names = ["Ada", "Bo", "Chen"]
marks = [87, 92]
pairs = list(zip(names, marks))

print(pairs)
for i, pair in enumerate(pairs, 1):
print(i, pair)

Actual output LRI H

[("Ada’, 87), ('Bo', 92)]
1 ('Ada', 87)
2 ('Bo', 92)

| zip BOAZIRIBEMALR,; HR——XNEY, NERERE,
%5 80 T1 - zip() and enumerate() EEX 54R=S

zip IRUEBRX, ERMAGERMELE, XE Chen ZBEXNMHE, FREMELERTF. list i
SRFRTR, tHeIBUE zip IREN L dict WiEFH,

enumerate AB—XRIFS, XBM 1B, EASHNE zip BLIEFN; AN ——3FN
i, EENEKE,



| Useful String Methods EAXAF %

Expression 5% Result 58 Use/ boundary Rig5iR

" DOG! ".strip().lower() ‘dog! Trim whitespace, then change case &
TR5®INE

"DOG!" strip("1?").lower() dog' Remove chosen end punctuation 1§
PR IRAR R

"ticket-17" startswith("ticket-") True Test a prefix; return bool ¥ BfiET4%

"banana".replace("a", "0") 'bonono Return replacement text iR [B] & 45
ES

"-5".isdigit() False Classify characters, not a number 16
BHFFH

| BAEFRSERRFHS; ERIOKERE F—SITURMAA,

25 81 T - Useful String Methods B X A5 E

split. strip, join BAEXHIT, XER#FZ/VITERAS. B strip ZEMIRZA, AR
ERFREINS; ERfFEETR, TERBAEFHES.

startswith IR[E]17R/R1E, replace REIFFHFE, REFFHBEASHIER, isdigit HIMEFFR, 7R
SN SEBABTHEER, ALAEER TR — M ANESEIRNE,



| Format Specification #&3{ijt0H

Read each component of >12,.2f.

Expression FRik3{ Result - repr()

value = 1234.5 ' 1,234.50"
print(repr(f"{value:>12,.2f}"))

Part £8F% Meaning & X Effect 3R

> Right alignment BX$5% Padding goes before the value
12 Minimum width &x/\FEE A longer result is not truncated
, Grouping FMi 1234 becomes 1,234

2f Fixed point with two decimals Two digits after decimal

%5 82 T - Format Specification 1&=ti5AH
1B >12,.2f D BRPUBS D RINE, KFSEKREGXTT, 12 2&/N\RE, ESINToU, .2f EREMK
AN E RFTRR, repr iLBIEBNZH&AI I,

BEEAZENIKE, SRAKNGEIXTRE., BASRASERERERT, TBIEEE
BAXHE,



