LECTURE 8 - HANDOUT

Al-Assisted Programming I: Specification,
Review and Verification

Every slide from the lecture, with what was said over it. The slides are rendered natively — the
text is selectable, searchable, and prints cleanly.
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| Code Review and Verification ({3 HZ&

LO7 — LO8 - the same checks, now applied to another source.
* Input assumptions $ARIHE: which inputs are allowed?

* Termination £&lk: base cases and progress, as in LO7

* Results 58 returned values and state changes
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| A Candidate Implementation {&i%CI)

The sample passes. The code is short.
Is that enough to accept it? H#FIEI /G, EEREHA?
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| Quiz 1 - Lists and Side Effects

BEMEE - —/&
314 . remove SHEIATL

Predict both printed lists. Submit once.

Slide 4 - Quiz 1 - Lists and Side Effects
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| Lecture Structure

1 Generate £5 Keep a candidate; do not confuse an explanation with
execution.

2 Specify 45E Define inputs, results, boundaries and side effects.

3 Review & Read the implementation; check APIs and readability.

4 Verify 38iiE Test failures and scale; debug and recheck corrections.

5 Accept Fa Record the source, changes and actual evidence.

Slide 5 - Lecture Structure
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| Language Models XiES1ER

* Token XZE{i: a word, part of a word or punctuation
* Generation &R context = subsequent tokens = code and explanation

* Evidence iiE#fE: recorded checks of that implementation

| MEBEREESIEETIER;, TEIMIITOREE 2L,
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| Generation and Tool Execution

generate

Request Rk Candidate
BEXRKELTX REES): 3
Tools Evidence
BT BRI WA, WH5IER

Acceptance: compare the contract, code and evidence.

Slide 8 - Generation and Tool Execution
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| API Availability 20 R &FE

code

s = "hello"
print(s.reverse())

traceback

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

ANANANANNANANAN

AttributeError: 'str' object has no attribute 'reverse'

Slide 9 - API Availability #0257
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| Documentation Checks S #4#% %

code output
s = "hello" olleh
print(s[::-11) hello
print(s)
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| Empty Inputs A

code

def average(nums: list[float]) -> float:
return sum(nums) / len(nums)

print(average([1, 2, 3]))
print(average([]))

traceback

Traceback (most recent call last):
File "example.py", line 5, in <module>
print(average([1))

~Anvanaan NN

File "example.py", line 2, in average
return sum(nums) / len(nums)

VNN N PN N

ZeroDivisionError: division by zero

Slide 11 - Empty Inputs Z#i A\
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| Failure Categories $&i=2: 5

Check 18E& Concrete case EL{& 5] F

Question HEGR

API availability "hello".reverse()

Boundary behavior average([])

Runtime version print "hello"

Performance A search through a growing
list

Readability f(1, D)

| FiRsE, FEFERBINEE. MBMTEHEER,

Slide 12 - Failure Categories i35
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Is the syntax valid in Python 3.137
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size?
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| Runtime Compatibility iZf7IF1%

Python 2 syntax * excerpt Python 3 syntax
print "hello" print("hello")

Slide 13 - Runtime Compatibility iZ17IE
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| Review Evidence EH&{KIE

Which evidence is missing when only an explanation is supplied?

* Requirement F&3K: input domain and promised behavior
* Implementation SEH: bounds, state updates and side effects
= Documentation 3#5: actual APIs and runtime version

* Observed checks #£&igR: test results and required scale

Slide 14 - Review Evidence BEKIE

RERRN, TREKSNKR, FOZK. EFRIHAREILTE, #RPa#Et e AR
g, BRERINEFETNT.

FT—TREFBKERE, FENNLSERTBRE.

Il - Function Specifications R EFI#&

TRWATZROEREREATBANR, TEXBMA. ERMAFRVRTEN, BFH 0
IJI-IL!O



| Ambiguous Requirements R5TEAITE R

“Merge two lists, sorted.”

* Are both inputs already sorted?
* Must duplicates be kept?
* A new list, or may inputs be changed?

* Which input sizes must be handled?

| RIBKRREOTHEER, BIFNIH,
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| Signatures and Behavior #3517

Code / excerpt {35 K E& » Signature #%4: parameter and

def merge_sorted( result types
a: list[int], b: list[int]

R * Not specified: ordering, duplicates
) —> list[int]:

or mutation

= Not enforced: runtime checks from
annotations alone

| ... RREKRIH,; KERRABIMAATHRIL.

Slide 17 - Signatures and Behavior €517
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| A Complete Contract 758

HE

Code / excerpt {$t35k F ER

def merge_sorted(
a: list[int],

) —> list[int]:
"""Tnputs are ascending.
Return a new sorted list.
Keep every duplicate.
Leave inputs unchanged.

b: list[int]

* Empty: ([],
* Merge: ([1, 3],

* Duplicates: ([1, 1],

[1) - Il

[(21) - I[1,
2, 3]

[11) -
[1, 1, 1]

* Mutation: check each input

separately

| #O. XFAESHFERBHES, RECTMELTH,

Slide 18 - A Complete Contract =EL4E

%g AU B 55| 7 S RMIAES . WA SR,

FERRUBEWMARE

XA RMHTEXI, BRAESTEERNRENR, MERA

REMENEENDAINE

1T RFTNE

FRAE,

NI



| Side Effects AT

code output
def without_two(items): [1, 3, 2]
result = items [1, 3, 2]
result.remove(2)
return result
values = [1, 2, 3, 2]
print(without_two(values))
print(values)
Slide 19 - Side Effects i AZE{L,
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| A New Result 4

code output
def remove_all( [1, 3]
items: list[int], value: int [1, 2, 3, 2]
) —> list[int]:
return [x for x in items if x != value]

values = [1, 2, 3, 2]
print(remove_all(values, 2))
print(values)

Slide 20 - A New Result 45
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| Checking Input Preservation HARE

code output
def remove_all( True
items: list[int], value: int True
) —> list[int]:
return [x for x in items if x != value]
values = [1, 2, 3, 2]
before = values.copy()

result remove_all(values, 2)
print(result == [1, 3])
print(values == before)

Slide 21 - Checking Input Preservation i \{R £
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| Prompt Components ZEIRNE

count_words(text: str) = dict[str, int]

* Normalize: split on whitespace and ignore case
* Punctuation: striponly . , ! ? ; : from the two ends

* Empty tokens: do not count words that become empty

Example #I&HIF Expected FiiEA
"The cat. THE dog" {"the": 2, "cat": 1, "dog": 1}
mni Or"... !II {}

Python 3.13; RF L01-L07 EHIEE, NEREEMEISLI,

Slide 22 - Prompt Components 12EIHRA
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| Small Tasks /NRIE(ES

Contract N Implement . Check . Review
BRERAE B SR E IRTEFRN

Failure — preserve a counterexample and revise.

Keep the original candidate and recheck earlier cases.

Slide 23 - Small Tasks /NIHE(FSE
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| Failure Reports KBRS

“It is wrong. Try again.” FRATJEIER

Record iCRIR A useful report iR i%

Input [71]

Expected 0 - specified for fewer than two values
Actual ValueError frommax([])

Runtime Python 3.13

Relevant code The construction of gaps and final max call

Slide 24 - Failure Reports MRS
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| A Readability Review T EE

Which keys are retained? {55615 BB R EXEI1T 0,

def f(1, D):
R = 1[I
for i in range(0, len(1)):
if 1[i] in D:
if D[1[i]] > 0:
R.append(1[i])
return R

Slide 26 - A Readability Review AJiE4EHE
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| Names and Documentation & 51508

filter_positive(keys, counts) - a name that describes the task

- Selection i%#E: present keys with positive counts

* Order |[if: keep the input order

* Duplicates EEIR: keep repeated keys

* Naming &%3: snake_case for variables/functions; UPPER_CASE for constants

| Avoid 1, 0, I and unwanted built-in shadowing; annotations are not a PEP 8 mandate.

Slide 27 - Names and Documentation #54% 53%0H
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| Behavior-Preserving Refactoring Fiel5

code

def filter_positive(
keys: list[str], counts: dict[str, int]
) —> list[strl:
""'""Keep present keys with positive counts, in input order.
return [key for key in keys
if counts.get(key, @) > 0]

keys = ["a"’ "blI’ e
counts = {"a": 1, "b": @, "c": 5}
print(filter_positive(keys, counts))

output

[Ial' |C|]
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| Whitespace and Layout 1§55

Recommended #&EHE Style issue - not necessarily syntax
spam(ham[1], {eggs: 2}) spam( ham[ 1 1, { eggs: 2 } )
if x == 4: if x == 4 :

print(x, vy) print(x , y)
i=1+1 i=i+l

Slide 29 - Whitespace and Layout E& 5% F
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| Continuation Lines ££17

Align or hang £ #4217 Operators and line length
result = some_function(first, income = (gross_wages
second) + interest
- deduction)
result = some_function(
first, # PEP 8 code limit: 79
second, # Project/tool limits may differ.

Slide 30 - Continuation Lines 44T
EESRNET UXTFRIFES, Wl URBEES ., SR ZAINZERITHRTF, B R
15— PEP 8 NGB EEER ZBIRTT.
BEABITRR 79, FRIXEFRERN 72, ARTURYEEMKE., TERIAKERAEZTHE
—aEKE.



| Formatters and Linters {8 5335188

Work 2T Command TH What it does {EF

Format 1§30/t ruff format file.py Adjust layout and whitespace
Lint B51E8E ruff check file.py Report enabled rules

Test {718 E Inputs + expected results Check a specified requirement

* Black is an alternative formatter, not an extra requirement.

* Ruff configuration selects the rules; defaults are not all of PEP 8.

| HEAREESF LIS AISHT, EBRAELBINAEINIE,
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| Rule Diagnostics ¥IRIi2ER

Checked file 1 &E X4 Actual Ruff report SEfRIRS
import os ruff 0.16.10
print(total) Rules: F401, F821

F401 - line 1
‘os’ imported but unused

F821 - line 2
Undefined name "total’

Slide 32 - Rule Diagnostics #INI32HT
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| Formatting and Behavior &= 5175

Will formatting add empty-input behavior? & 4L BE4b_EIX PN ENS?

def average(nums: list[float]) -> float:
return sum(nums) / len(nums)

print(average([]))

Slide 33 - Formatting and Behavior 805175
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| Review Checklist HEEE X

* Interface and contract #O54%E

* Names and readable structure &8 54544

* State updates, bounds and returns IR S5 4R

" Unknown APIs and side effects f4iEOSIER

* Finite tests are evidence, not a universal proof.

Slide 34 - Review Checklist E&GER
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| Tests from the Contract B 3KiZ i+t

max_gap - sort for comparison, but leave the input unchanged

Expected 7l

Input A 5 Purpose 8BRS

[3, 9, 1, 15] 6 Ordinary unsorted values
[] ] Empty input

[7] 0 One element

[2, 2, 2] 0 Repeated values

[-3, -1, -10] 7 Negative values

Slide 36 - Tests from the Contract B2ERiZiHMiH
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| A Minimal Counterexample /NI

code Error line
def max_gap(nums: list[int]) —> int: ValueError: max()
ordered = sorted(nums) iterable argument

gaps = [ordered[i + 1] - ordered[i] is empty

for i in range(len(ordered) - 1)]
return max(gaps)

print(max_gap([7]))

Slide 37 - A Minimal Counterexample &/J\&
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| A Guard and Regression Checks iR 5[E])3

code output
def max_gap(nums: list[int]) —> int: 6
if len(nums) < 2: 0
return 0 0
ordered = sorted(nums)
gaps = [ordered[i + 1] - ordered[i]

for i in range(len(ordered) - 1)]
return max(gaps)

print(max_gap([3, 9, 1, 15]))

print(max_gap([71))
print(max_gap([1))

Slide 38 - A Guard and Regression Checks 152 5[a])3
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| Coverage and Limitations B&=5R#

* Boundaries 1% empty, one, duplicates, zero and negatives
* State IKZ: output order and input preservation
* Scale #l#&: the actual data size and performance requirement

* Domain $ASEE: wrong-type handling is contract-dependent

| MiXaERBERE; BIRNSLIEE REETERFEMALR.

Slide 39 - Coverage and Limitations B2 5E4|
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| Reading a Traceback [RJiE[E]i#

code

def read_number(text):
return int(text)

read_number("abc")

traceback

Traceback (most recent call last):
File "example.py", line 4, in <module>
read_number("abc")

A N A NANAAAN

File "example.py", line 2, in read_number
return int(text)
ValueError: invalid literal for int() with base 10:

abc

Slide 40 - Reading a Traceback [BiE[E]#f
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| A State-Update Failure JAZSEFTEIR

Input: [1, 1,0, 1, 1, 1]. What will be returned?

def longest_run(bits: list[int]) —> int:
current = 0
best = 0
for bit in bits:
if bit == 1:
current += 1
else:
best = max(best, current)
current = 0
return best

Slide 41 - A State-Update Failure JRSEFEIR
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| Breakpoints Bfis

Code - selected frame Variables - longest_run

else: best = 2

best = max(best, current)

current =0 current = 3

return best

Paused before return; the final run has not updated best.
R FRERE - verified state, not a screenshot

Slide 42 - Breakpoints K&
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| Stepping and Watches & 571%%

Action ZI{E Common key #%## Execution {7 R

Step Over F10 Execute this line without entering the call

Step Into F11 Enter the function called on this line

Step Out Shift+F11 Finish this function and return to its caller
Continue F5 Resume until the next breakpoint or completion

Variables / Watch use the selected frame while paused. Use toolbar actions if keys differ.

Slide 43 - Stepping and Watches B4 5315
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| Recursive Call Frames & 1)3iE F i

Call stack - n=1is current

factorial(1) current Selected outer frame

factorial(2) waiting localn=3
Waiting for factorial(2)

factorial(3) selected _—

BETEREFEZEIEA - logical frames, not memory addresses

Slide 44 - Recursive Call Frames iY3iE A M
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| Fix and Recheck EIEEE&&

code output
def longest_run(bits: list[int]) —> int: 0

current = 0 1
best = 0 3
for bit in bits:

if bit ==

current += 1
else:

best = max(best, current)
current = 0
return max(best, current)

print(longest_run([]))

print(longest_run([1]))
print(longest_run([1, 1, 0, 1, 1, 11))

Slide 45 - Fix and Recheck (SIF5&8&
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| Repeated List Searches REFIRE

code

def dedup(items: list[int]) —> list[int]:
result = []
for x in items:
if x not in result:
result.append(x)
return result

print(dedup([3, 1, 3, 5, 1]))

Slide 47 - Repeated List Searches R EFIEX&EH
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| Operation Counts 1Z{Eit%]

Distinct n List comparisons Set queries
10 100 20
100 10,000 200
1,000 1,000,000 2,000

Two ordered passes over n distinct integers. Different units.

Slide 48 - Operation Counts 2{EiT%K
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| A Set and an Ordered Result £8 5|5

Membership and output order need different structures.

def dedup(items: list[int]) —> list[int]:
seen = set()
result = []
for x in items:
if x not in seen:
seen.add(x)
result.append(x)
return result

Slide 49 - A Set and an Ordered Result £5 5%

seen EA RICF BILITHILEEEEY, result FIRIRE—REMWIRFREFEER., TEEHIZEES
SR EREL.

WARENFIIRFEN, EEEHERBTIMN, ERRRFMEE—T; EXREIIR,
EONENTIEERITLE,



| Equivalent Results &5 %4

Input A List search FlIZ&RhR Set-assisted &R
[] [] []

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

[-1, o, -1] [-1, o] [-1, 0]

* Results match on these recorded cases.
* Inputs unchanged: check separately, not from the result alone.

| IREREEEERTIRT. BAECERESTYE.

Slide 50 - Equivalent Results &R %513t

KPR BTRBRERVRIET, = TRASABEI=IIR. [31]. [-1,0], WARE
BITRE.

FHIMTH—HHBINICHER, TeERMLERMZRINT. MM,



| Scale and Measurement ESNE

Measure | £ Meaning & X Limit PRI

Operation count Work performed on a chosen Identify the unit and input
case distribution

Elapsed seconds Observed time in this Hardware/runtime/background
environment work affect it

* Same task, data and environment before comparing

* Equivalent results and repeated measurements before drawing conclusions

| =t ERARERNE, L1 BRASHES=E,

Slide 51 - Scale and Measurement &5 &

RERNRFITHES LR TFEFREMARN, DEEZEMG. BRE. NWENEMESE
MR, NEEE—XNE[FERIFEBRMNE,

THIMESHER—I, BB, FT—#A#—SFSoMNESZE, NMEXEANMBRERN
BER—41L,

VI - Review and Acceptance BB & 5 k4

BIEZAAE TG, ANEM. IEeMME, IMAEIEXES AR T Lab08 B EEER,
BIBRRSIQIEICHE .



| An IPv4 Specification IPv4 #1§

is_valid_ipv4(s: str) = bool

* Structure £5#3: exactly four parts separated by .

* Characters {4 ASCII digits only, each value 0-255

* Leading zeros BISS: only the single digit 0 is allowed
* Reject HEER: signs, empty parts and any whitespace

| MARFHS; BRXHIESIL, REHIRTELH,

Slide 53 - An IPv4 Specification IPv4 F#&

BIEIE TR A R0 TR EINERRE. R, RETEZIN, TEEFFR.

[

Bl

40

F. 5=
REEFNBHA, XETMRETRNZTEIERIN; PELEARECENN, BENER

prit



| Independent Test Cases 3237 F3 {5l

Three valid cases: 0.0.0.0 - 192.168.1.1 - 255.255.255.255

Invalid input JE3XHIA Contract boundary ¥ M4
e Empty input

"1.2.3" Part count

"256.1.1.1" Value range

"01.2.3.4" Leading zero

"1.2.3.4" ASCll only - full-width digit
"1.2.3.4 " No whitespace - trailing space

isdigit() M int () BRZBEARBNFT RIS,

Slide 54 - Independent Test Cases J#37 F3 5
FABIROTREASR BRIES, ARBRIEREIETINE ., ZD0=1EFZNAMNEE, BEEH. STHE.
SE. FREEMN=TH.

isdigit #2873k ASCIl H%, int L AJREIRRAISNSRZR; ENNERTEEACEDNFTE
BMAE . RIEEE R BARMT SRS, BRRAGNMRIERINABEIER.



| An Al Usage Declaration {7 Af

1 Source kiR Actual tool/model or instructor candidate; unknown model —
say unknown

2 Scope SGH Name the functions or blocks generated/adopted.

3 Changes T Record manual corrections; say if none were made.

4 Checks 381 Actual inputs, expected results, observations and regressions

| RER Al BESTIREE; “Al RIEER R2MRIER.

Slide 55 - An Al Usage Declaration {7 HH

FIRS SR IERR: ATH4A. RATHERE, M7 MLEESHNEINE, BSNFEM
B, BRI EERIR.

STEARER Al FJLMESZIRE . REEIREMIRICE, ABEE AR EMEARMITAININE RESR



| Responsibility and Safe Use SIE5& 2

= Understand I2f#: explain each adopted block
* Preserve {RE: original code, counterexamples and corrections
* Inspect E8&: unfamiliar file, install and network operations

* Protect f&#F: remove private information, passwords, keys and tokens

| FBRMGIREKE, ARFBITLNE,

Slide 56 - Responsibility and Safe Use R{E5% %
NIRRANBNZR, TEEIRAII. BRARNERE, BRI EREZ, MEREEER.

SN TEMNBMATNEESER. BiANTESHE. REREBACITIREXHEE. RERAME
BR. AIAFELTINE, RIZIMEIREBRIRASIE.



| Quiz 2 - Review and Verification
HBEEE - AR

REER =0\
BREITHEK i A ot
EFAER

All topics have been covered. Submit once.

Slide 57 - Quiz 2 - Review and Verification

FBRATADHINEZRSTH. RRH EEERITH. FERNBISHNESLHER,
EHMABTEHT, FTEEFHIIRE,

FIEMSAARHE, BYRATILHE. AREIRERZMIBIVIEE SIS,



| Quiz Review - Contracts and Evidence

1 Q2 contract Annotations do not enforce sorting or input preservation.

2 Q3 - failure [1]: candidate 0, required 1; the final run was omitted.

3 Q4 - counts This input: n? comparisons vs 2n member queries; different
units.

| IBRBBRE R FEELEEIE CPU 159%,

Slide 58 - Quiz Review - Contracts and Evidence

FH RBRRRIAEBNFRIEHIFMAART, =/ B 1{E current 1N best A&
{®i%iR[E] 0, FHHAA 1,

SEIUBAY n* 2XAMARNENERE, g EMEUED HmIEHRAIN; MAERS CPUE
LEAZHEERRAL



| Quiz Review - Frames and Declaration

Q5 - select factorial(3): local n is still 3

* Current inner call: factorial(1l) hasitsownn = 1.
* Selected outer call: factorial(3) retainsn = 3.
* Q6 - declaration: actual source, adopted scope and real verification

* Never invent: tool/model names, conversations or test results

Slide 59 - Quiz Review - Frames and Declaration

FERITIEIRIMNE factorial(3), EESZHWI n{iA 3, REn N1 ABEZINESE,

BNARAHIMREMREERES Al, LEEEXERRSNE; FTANERSHIER, THE
ERMER,



| Lab 8 - A, B and C SEi8=Ez

Part SLIRER Work #3J{E55 Marks it%

A+ 40 min Five functions + four review records Raw 24 - weekly 60%
B - 35 min IPv4: specification — tests — review — correction Raw 12 - weekly 40%
C - 15 min Ruff / recursive frames / command-line recap Completion only

6 code cards + 3 text cards, prepared locally; server synchronization pending.

Slide 60 - Lab 8 - A, Band C LI =E%
ABBRATRE: FEZANARE. ImEANE, EERN. FRITEMNRAEIE, SROAHM
BHEICK, BERIE IPv4 2SN, RENE. E1ESEYT. wBSFRUY,

C ERic Ruff, REMFTRAMMSLES], TEMDE. NERBRS KX FRELER
S, EARBDRSR. ERXLKBEER HW3 E/\BAO; AREFFEMRAEERR.



| Solo Assignment 1 - Independent Work

Task {55 Al rule EK Submission 2%

Solo assignment 1 Level 0 - independent Hanoi 5% of course grade - due 10
implementation Nov, 23:59 GMT+8

Lab08 Level 1 - assistance with a Use the week-eight HW3 entries
truthful declaration after publication

| BREVTREARRESEREEER; REIL A ERHIBEPAEL 1,

Slide 61 - Solo Assignment 1 - Independent Work

DAEN—{5 3037 LI E B ARSNGB IE, HaR4: 5%, HIEAA—WAIER., TeERRNE
J\E#HN Level 1, #it Al £ S IZ/ENALHE,

HW3 itz iR R AR Level 0, EEERNRZAXN. X TEHIRAEEES, T1HEE
EEBR,



| Data and Operations HUiES1ZE

* Before acceptance: contract, code, documentation and environment

* Recorded evidence: boundaries, mutation, scale and corrections

LO9 - Data and operations B 5%

How can similar records and their operations be organized together?

Slide 62 - Data and Operations ¥({ES51%E
EIEFZEE: #FH@EETNE, SEEME. W, #O. BR. BEFRASIEIEBE—EZ
XF, BIExRFANEA.

F—H#AE, EERERNBENRENE—RAR. TESEXRBRERNEFES, £
i‘l‘)\zlii#a‘d\l#ﬁj”lﬂ o

AFTER CLASS

Reference &%

ZEXBRFENENER. T2 ESREFES. TELELER, FTEXKETEHRSERER
TiH5E,

R EBRRAEMRE, HAMRMTBEBITAOD, EFSEANRERE, AL RESLiRE
o



| Common Exceptions £ LR E

ERXy: E£R/E Meaning [FE& Example filF

= TypeError Wrong type for an operation "3+ 1

= ValueError Accepted type, invalid value int("abc")
HittENRE - BINERA Meaning [R& Example 5 F

= SyntaxError Invalid syntax if True - missing :
= IndentationError Invalid indentation if body not indented
» NameError Name not defined print(total) - undefined
« IndexError Index out of range [1, 211[2]

» KeyError Dictionary key not found {3["id"]

= ZeroDivisionError Division by zero 1/0

« AttributeError Attribute not available "abc".reverse()

* RecursionError Recursion depth limit reached f () keeps calling f()

FHEIRRR: SEE - RE - 617, EiRPHEBIEQSTZY,

Slide 64 - Common Exceptions & &5

54 B8 TypeError 5 ValueError, /R 5B EMEME LB ARTE; int FJUIZKFERSE, B
abc NEEIRBEI X Fitit, XSEMOM, MERHFYTIEIEIA,

TEHZEEER. RRE. fIFZMERE, 2338H1EE. B, /BF. Tin. 8. R, BMEFA
BFIRE, HIERESEAMBERRE, REZNEFHNKKIEE ., None 2E; BIAETR
1®At AT gEfL & RecursionError,



| Naming and Documentation 535314

Object 35 Convention £

Example §5IF

Variables / functions snake_case
Constants UPPER_CASE

Classes CapWords

Modules / packages Short lowercase names

Internal names Aleading underscore

student_count, filter_positive

MAX_RETRY
BankAccount - introduced later
utils, mypackage

_helper - convention, not access
enforcement

| XtHhseiEsS. SHEER; BRBERFESNELES, FLIEL PEPS,

Slide 65 - Naming and Documentation & &5 X4

RS ST BFEIR, AEEMRMEIER, sIS THEARENE, AFTablihE

I[HEZRHE., 4% RERNARBOFFERBETEERRE, BXEES

HRIA A T IR FRIRAIERA class U3,

U,

SR RTT .



| Layout Reference % [El5B

Code / excerpt {35 K E& * Indentation: four spaces per level

def f(x, y=2): * Continuation: align or use a
e hanging indent

def g(x: int, y: int = 2) —> int: * Separation: two blank lines at top
. level
# Avoid crowded statements. * Consistency: operator breaks; no

trailing whitespace

Annotated defaults: y: int = 2; unannotated defaults: y=2. Avoid crowded statements.

Slide 66 - Layout Reference #TEHIE
ATRBAEH . &17. MEZTT. RETH. FREAKIASHIIHRATE . 7 /FREAMERNSE
SETIK, KEBERNENXRBFILZEELE.
BrURERTAHAFRES, ZTEMEES. KRAXTBNTRKER/RIE—HE., TEMUNE
PEP 8, NEBTEER R IUNNBIVRINE,



| Imports and Comments SA 5T

Code / excerpt {35 K E& * Group imports: standard — third-
import os party — project
import sys

* Blank lines separate the groups.

import numpy as np * Avoid wildcard imports and

) unknown shadowing.
from mypackage import helper

* Docstrings describe interfaces;
keep comments current.

Python 3 source defaults to UTF-8. Third-party/project imports here are formatting
excerpts.

Slide 67 - Imports and Comments S A 573

=HAENDH, BEBRERRYEFEREZE, XEH numpy Fl mypackage RE2&N R,
NMRIRERE, U MRIBTiRH.

IREBRER, XEFABRARE. SEHESR, RIBEIA UTF-8; 5|SFRE—H, NER
5|1 S5 | SR —F S E—ERA,



| Formatting Tools i§x{ T &

Command < Effect A&

python3 -m pip install ruff Install into that interpreter’s environment
ruff check file.py Lint under the selected rules

ruff format —-—check file.py Check formatting without rewriting

* Editor extension is another route; Black is an alternative formatter.

* Record version and rules; do not force administrator pip.

| &6 lint RS, (BARAEIEBATTHIER,

Slide 68 - Formatting Tools #8x, T &

LRIIETRRRRRSE, ERRERYT B, RAEEMRIREN, TAEEANRES pip; &
BEIMRES THRANA.

RERAMEAX G, EBRAABISNEHIR, /EERRENRE, BRERSERED
BE,



| Debugging Reference i &E&

1 Pause HE Breakpoint: stop before a statement executes.

2 Inspect BEE Variables / Watch: the selected-frame context while paused
3 Navigate i Call stack: choose a call; Over / Into / Out / Continue

4 Record id® Minimal input, expected/actual, source and runtime; print

remains useful.

Slide 69 - Debugging Reference Fif&EZ
Hrm. ZTE. Watch MIFAERRE SN LT XMERRR; print hESDEEIEICE.
RIOMREB&R/NEA . RIS, BITMENHHS X5, 8ENERVELETX, FEE0AG

S Y)



| The Zen of Python Python 2 ##

* Explicit is better than implicit.
* Readability counts.
* In the face of ambiguity, refuse the temptation to guess.

= If the implementation is hard to explain, it's a bad idea.

Tim Peters - design principles for explicitness, readability and explanation; not a
correctness certificate.

Slide 70 - The Zen of Python Python Z##

PU%%5) 48 B SLFRE1T import this B95ER4t, FEJY Tim Peters, FoiEANAHAIARMAIE. FIiE
. X EBREE, BRANHNABHEE.

REGF5|FTEE, AE2FTAHDAN, BAZEMMEIES. SERODEHNRE.,



| Leap-Year Tests [HENiz

Code / excerpt {$t35k F ER

def is_leap_year(
year: int
) —> bool:
return (
(year % 4 ==
and year % 100 !'= 0)
or year % 400 ==

Slide 71 - Leap-Year Tests [HE M

NHIEBEFMIREER 4 BIRBTH 100 BEF,

2000 &. 2024 2. 2100 &

Actual output CiimH

1900 False
2000 True
2024 True
2100 False

= Century boundary: 1900 /2100 are not

leap years.

= 400-year rule: 2000 is a leap year.

= Positive Gregorian years; all three

versions remain in the notes.

SREEM 400 EEFRFIRT, SCRRZER: 1900 &

FE="FMRAEAXCEBEREAEERY, HEDFRERN-—TEBIFERRENE.



| Prime-Number Boundaries ZZ8 5%

Code / excerpt {£538k F E& Actual output LR H
def is_prime(n: int) —> bool: -1 False
if n < 2: 0 False
return False 1 False
divisor = 2 2 True
while divisor x divisor <= n: 4 False
if n % divisor == 0: 9 False
return False 97 True
divisor += 1
return True * n <2 - False: include negative values, 0
and 1.

= divisor? < n: keep the equality; both
versions are in the notes.

Complete runnable example TEIEF7

Slide 72 - Prime-Number Boundaries Z#U857

M BARASEBERD n VT 2 B9FIRRE, 5. BEN—EZBIMRIR True, #h EBMALRBLER
bR,

EEREBATFLIR, HE%I&¢?¢HW %qudmwrxt nAEREANE, F5
REERR. (ERBECRE, TRFER sqrt RED


https://taohuang.info/cs1602/en/lectures/l08-ai-assisted-i/#primes-domain-and-stopping-bounds

| Digit-Square Sums E{ZF 5T

Code / excerpt {$t35k F ER

def sum_digit_squares(
n: int
) —> int:
if n < 10:
return n % n
smaller = sum_digit_squares(
n// 10)
return (n % 10) *x 2 + smaller

Slide 73 - Digit-Square Sums i E 5]

B AEEN BT RFEIZRE n, ARGREFTS, BWA 2155 2 MARE 4; 19 NEUN1, &

Bltairigs B R IIXIEIR.

BIF. B3, FRABRAEAXRBHOCE—N. MARIERRE, BNZRERS, AE

FAREERER

Actual output CiimH

00
2 4
9 81
19 82
29 85

= Old base case returned n, not n*n.

* Input 2 exposes it; input 19 happens to

pass.

= Loop / recursive / string versions are

retained.




| Happy Numbers 15

Code / excerpt {$t35k F ER Actual output SERfiH
def is_happy(n: int) —> bool: True
seen = set() False
while n !'= 1:
if n in seen: * Requires sum_digit_squares from the

return False
seen.add(n)
n = sum_digit_squares(n) = Positive integers only; 0 is outside this
return True contract.

complete program.

= Seen set detects repeated states, not
their counts.

Complete runnable example S5¥i2F7

Slide 74 - Happy Numbers [R5 #1

TG EREERAEATHM. 21 0MI, BREBERSNNEEER—IE. seen &G
RAB/CRZS LI, FFREK,

**ﬁzf‘ SHEBRE, ATIFESHBTMEEMIIIETIRE. 19 SLFRA True, 2 4 False; &R
BFIEEHEN.


https://taohuang.info/cs1602/en/lectures/l08-ai-assisted-i/#digit-squares-and-happy-numbers

| Consecutive Ones &ELEHY 1

Code / excerpt {$t35k F ER

if bits[i] == 1:
j =1
while (j < len(bits)
and bits[j] == 1):
j+=1
best = max(best, j - i)
i=]
else:
i+=1

Complete runnable example 5TEFZF7

Slide 75 - Consecutive Ones %469 1

Actual output CiimH
0

0
1
3

= Outer i moves to j, skipping the

scanned run.

= Nesting alone does not imply quadratic

work.

= Empty / zero / one / final run are

separately checked.

EFR while iRATERIELZRGIE i B3 j, WINEELZXFENER, = £F. 5—HXKE

KED##FEI 0. 0. 1. 3,

SRREREN, TEIABINMRTAIRE., 5 ETLIRRERNBFRIERE, FEEER

LRIk A B —1E1R,


https://taohuang.info/cs1602/en/lectures/l08-ai-assisted-i/#runs-consecutive-positions-matter

| Continuous Increasing Runs E4£EiE18ES

Code / excerpt {$t35k F ER Actual output SERfiH
def longest_increasing_run( 0
nums: list[int] 3
) —> int: 1
if not nums: 1
return 0
current = 1 = Continuous: do not skip positions.
best = 1
for i in range(1, len(nums)): = Strictly increasing: an equal value
if nums[i] > nums[i - 1]: resets the run.
current += 1
else: = Empty input = 0; ordinary and
current = 1 repeated values are checked.

best = max(best, current)
return best

Complete runnable example TEIEFF

Slide 76 - Continuous Increasing Runs E4Li%1EEL

B RIS B KAESP L R B R TR, =5IRAN 0, HFEERIGRIER. MBIZERR? 0.
3. 1. 1,

TEERRT 4 i [1,3,6,7] HELEER., FFEHINIMXFEHXSSETRE


https://taohuang.info/cs1602/en/lectures/l08-ai-assisted-i/#runs-consecutive-positions-matter

Fore N fy

| Anagrams and Multiplicity 5%

Code / excerpt {$t35k F ER Actual output SERfiH
def is_anagram( True
s: str, t: str False
) —> bool: True
left = char_counts(s)
right = char_counts(t) * Requires char_counts(s) from the

return left == right complete program.

= Lowercase ASCII; empty strings match.
* set("aab") == set("abb") loses the

unequal character counts.

Complete runnable example T2

Slide 77 - Anagrams and Multiplicity & /XEX

FEEBAERETNFRMIEER, FEITES sorted LLIREPEEREBIRE; EESEKREY,
aab 5 abb &,

=fIEFRA True, False. True, MIAPRE/NE ASCII Fiidh, EES5THEHANEH, FTRIKH
FRX, NMEBKABREFEHISITX,


https://taohuang.info/cs1602/en/lectures/l08-ai-assisted-i/#anagrams-require-multiplicities

| Boolean Conditions fa/R&% 4

Value 3% bool(value) B{&{E value == True Ebi
False False False
True True True
2 True False
[1] True False

| LPREITER: EREAEFTH True LEER; +=/+ B ARBENMER,

Slide 78 - Boolean Conditions #i/R &4

RAPERFHATIZEERBISLIE, False. True. 2 FIAET TR BILLER bool(value) 5
value==True, 2 #1 [1] RN E, 1B5 True Lt N,

RERHNH/RSETETNFHERREML, IR +=5 + BRI ENBEHZRE, FERNEE
Eﬁo



| Development and Review AR SHEE

1 Planigit Define meaningful state and interfaces.

2 Build 33} Implement and test small units, not a large opaque block.
3 Review %34 Reuse results and check unfamiliar operations.

4  Improve fE1E Preserve counterexamples, changes and regressions.

| B KE. RERSSNBEE, MRARERMTN,

FEFAMEENRIVMES. &O. FHMWN., BRI REIRSHER, efl2IRiTHNE
R, ™MR#RE DLRRTEERF.

B E 2 B BT S RN BN RIBERM, TEMRATES. EERBITH. &
append 2§ AC #FEEBRENESSXUFE,

Slide 79 - Development and Review FFES5&H&E



| Review Records and Submission EH&igH:

1 Contract #1#& The task and the permitted inputs/results

2 Source ¥Ej& Original candidate, tool/model or instructor source
3 Evidence iFiE Actual input / expected / observed records

4  Correction {21E Changes, regressions and a truthful declaration

9 week-eight cards are ready locally; not deployed. Six lecture exercises remain; Solo1
stays Level 0.

Slide 80 - Review Records and Submission E&EIC®

FTRICKIRIARPE, BERXBFAINEFRNE, ATIEREINREELIRNATRE, LHRE
12 AIB|C BRFASTAMAIEES X FF,

RERBEPE . FNNUSERTER, RMBIREFESTE, KHEEIER HW3 E/\BA
05 AR —{54375



