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Introduction to Computation (CS1602) - Lecture 11

Complexity, Exceptions and
Testing

Instructor: Tao Huang

Part 5: Robustness and the Real World - Fall 2026



| Three Ways a Program Fails f2FHI =5

Way 53, Symptom fiEiR This lecture ZAiHAIRI RS

Too slow small data is fine, real data never growth and cost
finishes

It crashes unexpected input ends the program  exception handling

Quietly wrong NO error, wrong answer assertions and tests

=MRBEN=FIERE, EEE—REKR—%,



| Two Reports on the Same File E—{2 3 {89 % fh b 18

Run i&fT Observed &
Small sample both finish instantly
Full file one finishes, one does not

| L£EE:. EH4ARERI—PEF? What makes one of them better?



| Quiz 1 - Counting Iterations

EATEE  Eees 1@
-
L |

H—HARBHF—HRAITILIX




| Lecture Structure

1 Cost and growth B measure work, not seconds

ASRK

2 Failure and expected problems and clear boundaries
exceptions KM5 &

[—]

o C

3 Assertions and checks written down as code
testing BiS 5l

4 Five prime methods this week's solo assignment

£ 5 by



Part V - Robustness and the Real World

MAARRKIZESE, HIFEATKETE, RREARKIT/N,

What evidence shows that a program can be relied on?



| - Cost and Growth B 51i<

ITESBEIRBR—IRE1T, WA T EIAZEBER,

How can two implementations be compared fairly?



| Why a Stopwatch Is Not Enough it 83 94t A RE R HE—KE

What changes S0 £ 3 Why it matters J9{t+ AR INEIE

Machine speed the same code takes different seconds on different laptops
Background load the number moves when the machine is busy

Interpreter version a newer CPython optimizes different things

Input value same size, different data, different work

| tRNREZ X—RBX , FEE XNEESH) .



| Count Steps, Not Seconds £l %]

" **Basic operation
* total = 0@ once, for runs n times, the body once per pass, return once

* So this function takes about n + 2 steps, independent of the machine



| Big-O Keeps the Leading Term RIREREMIR

Expression RiXz Kept {85 Dropped &34

n"2+3n+5 n"2 3n and 5 are lower order

5n n the constant factor 5

100n n a bigger constant is still a constant
3 1 (written O(1)) no n at all

| O(.) Tk, BIESOSEELI,



| The Ladder of Growth &<

steps

n’2)

— e N " . input size n
Shapes only IRER, FRXENS; WNHEHERLSE, FEETE,

O(1) ali] - O(log n) binary search - O(n) walking a list - O(n log n) sorted(a) - O(n”"2) a loop
inside a loop - O(2”n) naive recursive Fibonacci. iz R RXRZIK, AELNS,



| A Practical Anchor —1"o] Y E&{Hit

Measurement | n Best of 3 BX&/)\
Python loop 3,000,000 0.043 s
steps
Built-in sum 2,000,000 0.012s
items
Steps per second — about 7 x 10*7

Measured on the build machine ZAH1#42035EM, E—#EHZERESENSH/IVE,



| Prediction - Which Cost Grows Faster?

Which one costs more when n becomes large? 5£F00, BETE,

def value_at(numbers: list[int], index: int) —-> int:
total = 0
for i in range(len(numbers)):
total += 100 * 1
return total + numbers[index]



| Constants Do Not Catch Up EHUEAR LREL

n 100n (O(n)) n*2 (0(n*2)) Smaller E/M1—7
10 1,000 100 O(n”2)

100 10,000 10,000 tie

1,000 100,000 1,000,000 O(n)

10,000 1,000,000 100,000,000 O(n)

| BEARBEIMIUE, MRS,



| Costs of Python Operations Python 1Z2{ERIS 2 E

Operation 1% Cost ERE Note i}t 88

ali], len(a) O(1) position is computed, length is stored
a.append(x), a.pop() O(1) touches the end only

a.insert(0, x), a.pop(0) O(n) everything after shifts

X in a (list) O(n) scans from the front

x in s, d[Kk] (set/dict) O(1) looked up by hash

sorted(a) O(n log n) comparison sort

ali;j], s1 + s2 O(j-i), O(n+m) builds a new object

| FIRTHLNE. SEFHEY, SEIROE—RKIE,



| List or Set, Measured SEMFIRSES

Container 888 n = 30,000 n = 60,000
list: x in a 0.0127 s 0.0500 s
set: xins 0.043 ms 0.043 ms

| B—ExE, RieEE, JIRIEL 297 5, n BESEIEBLNEE,



| Prediction - Building a String

Is the loop slower, and by how much? 28 &%, BETE.

words = ["hello"] *x 80 000

result =
for word in words:
result += word

# or collect and join
same = "".join(words)



| In-Place Concatenation Fiiti#HEAE0 M4 R

Kind 5i& n = 20,000 n = 80,000
plains +=w 0.467 ms 0.00166 s
keeping every prefix 0.0235 s 1.1580 s

" join(words) 0.049 ms 0.195 ms

| CPython W RE—MSIBNFRBEMY R, TlEaLRE3ILSI BRRESH,



| Why Binary Search Is O(log n) —o3 & A+ AR

Measurement | & n Best of 3 HU&/)

1,000 elements 10 log2(1000) = 9.97
comparisons

1,000,000 elements 20 halved 20 times
comparisons

1,000,000,000 elements 30 halved 30 times
comparisons

Measured on the build machine ZA#AIZ S SEN, E—HZREEEB&/IVE,



| Space Complexity ZaSEFE

* O(1) space: a running total — a few variables whatever n is
* O(n) space: a list of length n, built before returning
* The same notation describes memory

* Memoisation trades space for time



| Improve the Order First JcBE Bk EE]

* **1. Change the algorithm

= **2. Change the data structure
= **3. Avoid recomputation

= **4. Use built-ins



| Quiz 2 - Logarithmic Growth

[m]X7E[m] #ABEEE-1E
-
1

e D/ ESPUE GNP A




Il - Failure and Exceptions kM5 E

A ERASFTBITATHE,

Which failures belong in the caller's control?



| Syntactically Valid, Still Fails i&%XIEIf{IS KM

code
X = 10
y =0

print(x / y)

Actual exception - final line SRR

ZeroDivisionError:
division by zero



| Two More Runtime Failures B4MBfiE{THT 5

Code {£13 Actual exception SRR E
print(value + spam * 3) NameError: name 'spam'’ is not defined
print(text + 2) # text is "2" TypeError: can only concatenate str (not "int") to str

NameError: a name was never defined. TypeError: two types cannot be combined. FFPER

HBENTEB—ITTERE,



| try and except

code output
def safe_divide( 5.0
a: float, cannot divide by zero
b: float, None
) —> float | None: program continues
try:

return a / b
except ZeroDivisionError:

print("cannot divide by zero")
return None

print(safe_divide(10, 2))
print(safe_divide(10, 0))
print("program continues")



| Catch Specific Types {5k B{FEH

code output
def parse_age(text: str) —> int | None: 18 —> 18
try: ‘abc' is not an integer
return int(text) abc —> None
except ValueError: '3.14' is not an integer
print(f"{text!r} is not an integer") 3.14 —> None
return None ‘' 1s not an integer
—> None

for s in ["18", "abc", "3.14", ""]:
print(s, "->", parse_age(s))



| Prediction - Handler Order

Which handler runs? 3Nl i,

def classify(value: str) —> str:

try:

number = int(value)
except Exception:

return "general”
except ValueError:

return "specific"
else:

return f"ok {number}"
finally:

print("cleanup")

print(classify("abc"))



| First Match Wins JcICBE 1T

code output
def classify(value: str) —> str: cleanup
try: general

number = int(value)
except Exception:

return "general”
except ValueError:

return "specific"
else:

return f"ok {number}"
finally:

print("cleanup")

print(classify("abc"))



| else and finally

except
/ type match
try body
runs first ——| else code after
nothin% raised / runs once
finally
always

finally runs on every way out 8RB HEBZEHAIT, return B—7FF,

SC 10/ 2 3E else 5 finally, 10/ 0 X except 5 finally: 10/ 2:/ ok, result 5.0 / cleanup /
10/ 0: / failed / cleanup



| Prediction - finally and return

What does the function return?

def f() —> str:
try:
return "from try"
finally:
return "from finally"

print(f())



| finally Cannot Be Skipped ZEBXI3AE return

code output
def f() —> int: 42
try:
return 1 / 0
finally:
return 42

print(f())



| raise Exi0H

code

def set_age(age: int) —> int:
if age < 0:
raise ValueError(f'age cannot be negative: {age}")
if age > 150:
raise ValueError(f"unreasonable age: {age}")
return age

print(set_age(18))
print(set_age(-5))

Actual exception - final line SL[FRE

ValueError:
age cannot be negative: -5



| Custom Exceptions BEXRE

code output
class InsufficientFunds(Exception): caught: too low
def __init_ (self, balance, amount): short by: 400

super().__init__ ("too low")
self.balance = balance
self.amount = amount

def withdraw(balance, amount):
if amount > balance:
raise InsufficientFunds(balance, amount)
return balance - amount

try:
withdraw(100, 500)

except InsufficientFunds as e:
print("caught:", e)
print("short by:", e.amount - e.balance)



HALFWAY

Break

Next: assertions, tests, and this week's assignment.

35



| with and Cleanup L TXEIESE

code output
with open('"demo.txt", "w") as handle: closed: True
handle.write("hello") still closed: True

print("closed:", handle.closed)

try:
with open("demo.txt") as reader:
raise ValueError("body failed")
except ValueError:
print("still closed:", reader.closed)



| Check First or Catch i &R 2 ScifFk

Style K& Shape 5% When it reads better {+ABHZEEE
LBYL if key in d: use it simple preconditions

EAFP try it, catch KeyError the normal path is the main line

Both are correct choose by intent neither is a rule

| EE, REMN,



| Quiz 3 - Handler Order
[m]X7E[m] #ABEEE-1E
-

L |

A XIRFES finally BIHAITAE




lll - Assertions and Testing B S 5l

EFUUNRNGR, ENERIEN.
What checks belong inside the program itself?



| assert Writes Down an Assumption EfiS 5 T{Ri&

code output

def average(nums: list[float]) —> float: 2.0
assert len(nums) > 0, "empty list"
return sum(nums) / len(nums)

print(average([1, 2, 31))



| Prediction - Assertions Under -O

What changes when assertions are disabled?

def average(nums: list[float]) —> float:
assert len(nums) > 0, "empty list"
return sum(nums) / len(nums)

print(average([1, 2, 31))



| Assertions Can Be Removed =S 25

Mode &3 __debug__ Result £&5E

python3 example.py _debug__=True AssertionError: empty list

python3 -O example.py _debug__ = False ZeroDivisionError: division by
zero

| BISRARPINE, RERREBFEA; BER if Il raise, AWML,



| Quiz 4 - Assertion Side Effects

EATEE  Eees 1@
-
L |

=S FREANENEIER




| Assertions as Documentation Ei={E 934

Place i & Written as 5 Catches gEEH{t4
Precondition assert sorted(nums) == nums an argument that is out of
contract
Postcondition assert 0 <=i<len(nums) ori==  aresult the code promised but
-1 did not deliver

| BT SRRy, BATT, WSRES,



| pytest 23z 1E#R4L

* Files and functions both start with test__
* Expectations are ordinary assert
* pytest.raises when a failure is the expected outcome

* python3 -m pip install pytest



| Running pytest i&175 kB2 B

Actual pytest -q output - real run EEE{THH (BiR{TIREIRZEHRTT)

E ValueError: cannot divide by zero
mymath.py:6: ValueError: cannot divide by zero
————————————————————=————=== Short test summary info

FAILED test_mymath.py::test_divide_by_zero - ValueError: cannot divide by
Zero
1 failed, 3 passed in 0.00s



| What to Test iZN{t+4

Category 35 Example lF

Normal a typical input

Empty an empty list, an empty string
Single exactly one element

Boundary zero, negatives, largest and smallest
Failure does invalid input raise as agreed

| 8 MR, E5RTRESR,



| Test Code You Did Not Write £33 A 83453 5 iz

Excerpt - complete definition in notes * word_count("™) -> 0

EYPIN

def longest word(text): normal IE % [e]
words = text.split() * longest_word("") ->
return max(words, key=len) ValueError max() got an

empty sequence

= average_word_length("")
-> ZeroDivisionError
division by zero

Complete runnable example TEEFF



https://taohuang.info/cs1602/en/lectures/l11-complexity-exception-testing/#textstats

| Prediction - How Many Fail on Empty Input?

How many of the three fail on an empty string?

def word_count(text: str) —> int:
"""Count the words."""
return len(text.split())

def longest_word(text: str) —> str:

"""Return the longest word. On a tie, the first one."""
words = text.split()

return max(words, key=len)

def average_word_length(text: str) —> float:
""Return the mean word length.""™"
words = text.split()
return sum(len(w) for w in words) / len(words)



| Expected and Actual Bt 55CfiR

Actual output SCHIH * Two of three fail on the empty

word_count: 0 string =T ER KK

longest_word: ValueError

L * The docstrings never mention
average: ZeroDivisionError

it

* A test writes the expectation
down first



| How the Platform Marks Work & 2ol ¥l 9

def average(nums: list[float]) —> float:
print(sum(nums) / len(nums))

got = average([1, 2, 31])
print(got == 2.0)



| Quiz Review - Assertions and Testing

Question Actual result Reason

Q4 assert not 1 append returns None, so the assert

events.append("hit") passes; the element is already in
the list

Q5 Iru_cache over a list TypeError: unhashable a cache must build a key from its

argument type: list arguments



| The Cost of the Five Methods T /5 35%50IK 2

Method 55i% Time BHASERE Space i@ Idea B

brute O(n"2) O(1) every p tries every d below it
sgrt O(n sqgrt n) O(1) a factor below sqrt(p) is enough
6k+-1 O(n sqgrt n) O(1) skip multiples of 2 and 3

sieve O(n log log n) O(n) mark the whole range at once
Miller-Rabin O(n log”"3 n) O(1) a few modular powers per

number



| Measured Prime Counts Z#75 5095

Method 5% n = 2000 n =100000
brute 0.0042 s too slow
sqrt 0.473 ms 0.0864 s
6k+-1 0.195 ms 0.0288 s
sieve 0.036 ms 0.0021 s
Miller-Rabin 0.455 ms 0.0267 s

| BRPFSEIE NSRS 303, AHIEHENE 9592; KRIEHITH,




| Quiz 5 - Caching and Keys
[m]f7 4 [m] #ABEES 253
-

1

RIFEXROIRFIISE IRIF PR W R IE— R E o) &R




| Memoization: Remember Computed Results 12124t

fib(5)
e —» _
fib(4) fib(3) ecomputed
fib(3) fib(2) fib(2) fib(1)
— . —— —— S
fib(1)  fib(0)  fib(2) fib(1)

One call tree —XiIFARH; fib(3) and fib(2) are computed again and again.

SC fib(20) = 6765 calls = 21,891; fib(25) = 75025 calls = 242,785 fib(28) = 317811 calls
=1,028,457, n il 3, AR XREKRABNE, FRRIEKE=(ELA,



| The Cache Key Identifies a Subproblem &1F#5 Fiai%

Key on amount alone. What comes back?

def ways(amount: int, coins: list[int], index: int) -> int:
if amount in memo:
return memo[amount]
if amount ==
return 1
if amount < @ or index >= len(coins):
return 0
memo [amount] = (ways(amount - coins[index], coins, index)
+ ways(amount, coins, index + 1))
return memo [amount]

memo: dict[int, int] = {}
print("key = amount: ", ways(10, [1, 2, 5, 10], 0))



| Two Conditions for a Correct Cache ETFIERBIFRN R

Condition {4 Why I2H

The key identifies the every varying argument belongs in it: (amount, index),
subproblem uniquely not amount

Same input, same output a function of the clock, of randomness or of outside

state cannot be cached

11 =11, ways(100) = 2156, calls = 801, cache entries = 400; fib(28) = 317811, calls = 55,
cache entries = 27



| functools.lru cache

code output
from functools import 1lru_cache 55
8 11 11
@lru_cache(maxsize=None) 55
def fib(n: int) —> int: hits: 9
if n <= 1: 354224848179261915075
return n

return fib(n - 1) + fib(n - 2)

print(fib(10))

i = fib.cache_info()

print(i.hits, i.misses, i.currsize)
print(fib(10))

print("hits:", fib.cache_info().hits)
print(fib(100))



| Solo Assignment 2 - Counting Primes

* Five genuine methods

" Range 0 <=p <n,n<=100000; n<=2

* Verify first, then time

* Miller-Rabin bases 2 and 3 are certain for n < 1,373,653

* Three solo assignments: 15% total; this one: 5%

| ABMESERHHE, ABHNSARTEIE12A,



| Choosing a Method Rt 5iLE A%

Situation &2 Method 7% Why I2H

many numbers, modest range sieve one pass marks the whole range
one very large number Miller-Rabin O(1) space, a few modular powers
this week, n <= 100000 any trial division all finish; only the constant differs

| BEMERZ=E, BESE.



| Lab 11 - Fixed Interfaces ElEIEO

Entry A

Contract #24)

w11-complexity-measure
w11-string-build
w11-memoize
w11-safe-convert
w11-config-review
w11-custom-exception

w11-tests

comparable timings; no printing

three builders agree; build_keep is the comparison
the key holds every varying argument

specific types only; no bare except

a missing file differs from malformed content
set_celsius raises TemperatureError

four cases per function, one pytest.raises




| Common Misjudgements F RixF!

Written £ 5%

What actually happens SEfR& %

except: catches everything safely
assert validates user input
return in finally just returns early

assert (cond, msg) adds a
message

more tests means better tests

read the implementation, then write
tests

it swallows typos and KeyboardInterrupt
assertions are removed under -O
it replaces the value and discards the exception

a non-empty tuple is always true

covering the branches matters, not the count

write the expectation from the docstring first




| Three Kinds of Evidence /\&5

= **Growth
= **Boundaries

= **Checks



Reference &%

setll. [BOISRZIIE,

After class, not another required lecture.



| Worst, Best and Average Case If iF5 13

Case 157 Definition EX Role here ZRiREILLIE
Worst the most expensive input at that size  the default
Best the cheapest input rarely worth quoting

Average the expectation over inputs needs a distribution assumption



| Asymptotic Meaning #HEE X

* O(f(n)) is an upper bound
* n+ 2is O(n), and also O(n"2) — we write the tightest bound

* Dropping constants is safe only when the input is large and the orders differ

= Same order means the constant is all that is left



| Polynomial Evaluation ZIAT, k(B

Actual output 46 H
5.4642884629601965e+70

* Naive fFEZE S uses x ** power

every iteration

* Horner replaces powers with

repeated multiply-and-add

* Same mathematics



| List Memory Model 5l|ZRRAFIEEY

* Elements are stored contiguously

* Index corresponds to element one to one
* Together: a[i] costs O(1); a.insert (@, x) and a.pop(@) cost O(n)

* Measured inserting at the front: n = 5,000 in 0.0015 s, 10,000 in 0.0046 s, 20,000
in 0.0199 s



| Hash Table 8% &

Idea 385% Consequence it

A position function computes where a value lookup does not scan
is stored

More slots than elements space for time

Two keys can land on one slot collisions exist and have standard remedies



| hash() and Contracts 157 3244

Expression FRiX1{ Result SCill455R

hash(1l) == hash(1.0) True

hash(True) == hash(1) True

hash((1, 2)) works

hash([1]) /hash({"a": 1}) TypeError: unhashable type
a class that defines __eq__ only __hash__ becomes None

| HENERE,; TENRFME,



| Custom hash BENXIRZE

* Equal objects must hash equally
* The hash need not be unique
* Mutable objects make unsafe keys

= Easier route



| Binary Search — &%

Actual output SCHIAH * The +1 and -1 keep it moving
> 1 BFRMME—, SNSEIER

* Sorted input is required

* -1 means absent



| Recursion Cost i#3m2~

n Calls EIFREL Answer 4%
20 21,891 6,765

25 242,785 75,025

28 1,028,457 317,811




| Memoized Fibonacci ig1Z2463E K AB2

* Dictionary cache
* List cache
* Both are O(n) time and O(n) space

" @lru_cache(maxsize=...) caps the entries



| Space and Recursion FFja5i&!3

* Each recursive call saves its own state
* Naive fib occupies O(n) of stack
= An iterative version finishes in O(1)

* Generators take this further



raise Forms il E =

Actual output - real run SCifdaith
value: alpha

logged: 'missing'’

the caller decides

Class plus argument

Bare raise

from keeps the cause

Returning None instead

| B raise IETER G4 L, SEHEM from REBER, HNEREHF,



| Multiple Handlers £43

Form 5j% Meaning & X

except (KeyError, tuple form

IndexError):

except: catches everything, including KeyboardInterrupt
except Exception as error: catch-all with a message

sibling clauses do not catch each other



| Custom Exception Hierarchy BEX R EEBEK

Level B4% Purpose {EF

class ConfigError(Exception) a base for one family of problems

class callers can catch the whole family or one
ConfigMissing(ConfigError) subclass

fields carry the values the handler needs, such as the

rejected value



| Resource and OS Errors FES A% EIR

Exception % Typical source & M ER

OSError, FileNotFoundError, files, directories, permissions
PermissionError

ValueError a failed conversion, such as int ("'abc")
TypeError mismatched types

KeyError/IndexError missing key / index out of range



| assert Forms Bfi= 5%

Form 3%

Result &8

assert condition
assert condition, "message"

assert (condition, "message')

side effects
| HRBHEESEA, FERHMES,

raises AssertionError with no message
the message is shown
always true

still happen




| __debug__ and Optimized Mode {{LIET,

Setting iR &

Effect fEFE

__debug__
python3 -0
python3 -00
PYTHONOPTIMIZE

cached bytecode

a constant; False under optimisation
assert statements are removed

also drops docstrings

the same effect through the environment

the file name carries the optimisation level




| Assertion Pitfalls BriS B2

Misuse ixF What goes wrong 5

validating user input removed under -0, so the check disappears
handling an expected failure the bug is treated as a user error

side effects in the expression the effect happens even when the assert passes

catching AssertionError the bug is hidden



| pytest Conventions and Options £JE 5i&IR

Item IRB Meaning & X

-V show every test name and result
—(Q progress dots and a summary only
-k expression run only tests whose names match
pytest.raises(Error) expect the given exception
pytest.raises(Error, also check the message
match="...")

pytest.approx(x) ==y float comparison without precision surprises



| Notes and a Real Suite i ¢ 3451 5 B SCillist

* The notes run as single files
* pytest needs discovery
* So the notes show a checking loop

* The real pytest output is quoted verbatim



| Platform Grading & #1%

Situation 152 Result &R

the function returns a value compared against the expected value

the function prints instead returns None; None == expected is never true
the expected outcome is an the test expects the type, not a return value

exception



| Edge Case Checklist i35 58

Category 35 Examples 5] F

normal a typical input

empty an empty list, an empty string

single exactly one element

boundary 0, negatives, largest and smallest, equal bounds
repetition duplicate elements, consecutive spaces

failure does invalid input raise as agreed



| textstats Under Test i 5E=FH 15k

Actual output 46 H

2
ValueError

* Repeated spaces do not make an

empty word ELE IR AE BT

* The docstring never pins down

the empty string

* The discrepancy is the finding




| Prime Counting ‘- Brute and Sqrt 215 E 5 R

" Brute

* for...else runs the else when the loop was never broken
" Sqrt

* Measured n = 2000: brute 0.0042 s, sqrt 0.00047 s



| Prime Counting - 6k+1 B5f%

* Rule out multiples of 2 and 3 first
* What remains is 6k*1
* Candidates become 5, 7, 11, 13, ...

* Order unchanged at O(n sqrt n), about three times faster



| Prime Counting - Sieve fifii%

* Mark the whole range at once

* Start markingatp * p

* O(n log log n) time, O(n) space

* Measured n = 100000 in 0.00212 s, the fastest of the five



| Prime Counting - Miller—Rabin

* Write n-1 as d x 2/r

" Test pow(a, d, n) for a few bases

* pow(base, d, n) isthe three-argument built-in
* Bases 2 and 3 are certain for n < 1,373,653

* O(log”3 n) per number, O(1) space



| Timing Fairly 2231103

Requirement &K Reason I2H

verify correctness first all five must agree at the same small size
fix the size and the machine otherwise the numbers are not comparable
warm up, then take the minimum avoid scheduler noise

a slow method may use a smaller size but it may not swap in another algorithm



| Solo Assignment 2 - Specification 233

Item I H Agreement £15E

five functions count_primes_brute / _sqrt/ _6k/ _sieve / _mr

range O0<=p<n; 0<=n<=100000

small values n <=2 returns 0

invalid input a negative n raises ValueError

report method notes, timing table, call counts, usage declaration

weight three solo assignments: 15% total; this one 5%



| Lab 11 - Required Boundaries @5 B AYH R

Entry A

Required boundary 158

w11-complexity-measure
w11-string-build
w11-memoize
w11-safe-convert
w11-config-review
w11-custom-exception

w11-tests

the helper returns the smallest of repeats
the kept-prefix version is the comparison
count_ways and count_ways_memo agree
unexpected failures must escape

the file is closed on every path

a rejected update keeps the old state

the suite must fail a wrong module




| Summary and Connection /NE5#71E

Thread ¥4 Answer E1&
Too slow count steps and keep the leading term
It crashes catch what you can handle, raise what you cannot

Quietly wrong
This week

Next

assertions inside, tests outside
five prime methods, with correctness before timing

randomness, Unicode and files — messier input




