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Basics (20 questions)
Q1 - Basics

What are Python's key features that make it ideal for Al development?

Python is interpreted, dynamically typed, and has a vast ecosystem ( NunPy,
PyTorch, LangChain). Its readabl e syntax reduces boilerplate, interactive

not ebooks (Jupyter/ Col ab) enabl e rapid experinentation, and near-universal APl SDK
support makes it the default |anguage for LLM devel opnent.

Q2 - Basics

What is the difference between a list and a tuple?
Lists are nmutabl e (you can change their contents): my list =[1, 2, 3]; ny_list[O0]
= 9. Tuples are inmutable: my_tuple = (1, 2, 3). Tuples are faster, hashabl e

(usabl e as dict keys), and signal 'this data should not change' —useful for fixed
configs like (nodel, tenperature).

Q3 - Basics
How does Python handle variable scoping (LEGB rule)?
Pyt hon resol ves nanes in this order: Local (inside current function) - Enclosing

(outer function in closures) - dobal (nodule level) - Built-in (print, |en,

etc.). Use 'global x' or 'nonlocal x' inside a function to wite to outer scopes.

Q4 - Basics

What is the difference between '=="and 'is'?
'==" checks value equality: [1,2] ==1[1,2] is True. 'is' checks identity (sane
object in nmenory): ais bis True only if a and b point to the exact sane object.
Never use 'is' to conpare strings or nunbers in production —use '==" instead.

Q5 - Basics



How do f-strings work and why are they preferred?
F-strings enbed expressions directly: nane = 'Claude'; print(f'Hello {name}!").
They are faster than .format() and % support expressions (f'{2**10}'), nmethod
calls (f'{text.upper()}'), and format specs (f'{cost:.4f}'). Essential for
bui | di ng dynamic pronpts in LLM code

Q6 - Basics
What are Python's mutable vs immutable types?

| mut able: int, float, str, tuple, bool, frozenset. Mutable: list, dict, set,

byt earray, and custom objects. Inmutables are safe as default argunent val ues and
dict keys. Never use mutable defaults: def f(x=[]) accunul ates state across calls
—use def f(x=None) instead.

Q7 - Basics
How do you unpack values in Python?
a, b, ¢ =(1, 2, 3) # positional unpacking
first, *rest = [1, 2, 3, 4] # star unpacking: first=1, rest=[2,3,4]
_, inmportant, _ = ('ignore', 'keep', 'ignore') # discard with _
Unpacking i s used heavily when processing APl responses and iterating over
dict.itens().

Q8 - Basics
What is a dictionary and how do you safely access keys?

A dict maps keys to values: config = {'npodel': 'gpt-40', 'tenperature': 0.7}. Safe
access: config.get (' max_tokens', 1024) —returns 1024 if key absent instead of

rai sing KeyError. Check existence: 'nodel' in config. Merge dicts (Python 3.9+):
nmerged = dictl | dict?2.

Q9 - Basics
What are sets and when do you use them?

Sets store unique, unordered itens: unique_words = set(tokens). Fast menbership
test (Q(1)): "hello" in unique_words. Set operations: a | b (union), a &b
(intersection), a - b (difference). Use sets to deduplicate chunk |IDs, node
names, or retrieved docunent sources.

Q10 - Basics
How does string formatting work for building prompts?

# Tenplate with .format ()

prompt = ' Summarise {doc} in {n} words.'.format(doc=text, n=50)
# F-string (preferred)

pronpt = f' Summarise {text} in {max_words} words.

# Ml ti-line pronpts

prompt = (

f'You are a {role}.\n'

f' Answer: {question}

)

Mastering string formatting is essential for pronpt engineering.

Q11 - Basics
What are list comprehensions and when should you use them?



A concise way to build lists: squares = [x**2 for x in range(10) if x %2 == 0].
Use for sinple transformations; avoid for side-effect-heavy logic. Dict
conprehension: {k: v.upper() for k, vin env.itenms()}. In Al code: token_costs =
{m count * rates[m for m count in usage.itens()}.

Q12 - Basics
What is the difference between range() and enumerate()?

range(n) yields integers 0..n-1. enunerate(iterable) yields (index, value) pairs.
for i, chunk in enunerate(chunks): print(f'Chunk {i}: {chunk["text"][:40]}")

Al ways prefer enunerate() over range(len(x)) —it's nore Pythonic and avoi ds i ndex
errors.

Q13 - Basics
How do *args and **kwargs work?

def func(*args, **kwargs) accepts any positional (*args - tuple) and keyword
(**kwargs - dict) args. def |og(*nessages, level="info'): [print(m for min
nessages]. Used in LangChain w appers and decorator patterns. Call w th unpacking
func(*ny_list, **nmy_dict).

Q14 - Basics
What are Python's comparison and logical operators?

Conparison: ==, != < > <= >= Logical: and, or, not (short-circuit). Chaining
0 <= tenperature <= 2 is valid Python (checks both conditions). Ternary: |abel =
"safe' if score > 0.8 else "unsafe'. Truthiness: enpty list/dict/str/0/None are
all fal sy.

Q15 - Basics
How do you read command-line arguments in Python?
i mport sys; args = sys.argv # sys.argv[0] is the script nane
For structured args use argparse:
i mport argparse
parser = argparse. Argunent Parser ()
parser.add_argument (' --nodel ', default="gpt-40")
args = parser.parse_args()
print (args. nodel)
Used in CLI tools for Al scripts and batch processing pipelines.

Q16 - Basics
What is the difference between print() and logging?

print() wites to stdout —fine for quick debuggi ng. The | oggi ng nodul e provi des
| evel s (DEBUG, | NFO WARNI NG, ERROR, CRITICAL), tinestanps, and file output.

i mport | oggi ng; | ogging. basi cConfig(level =l oggi ng. I NFO); |o0gging.info(' Token
count: %', n). Always use logging in production Al apps —LangSmith tracing
builds on this pattern.

Q17 - Basics

How does Python's 'in' operator work across data structures?

"X in container' checks nmenbership. For list/tuple: Q(n) scan. For set/dict: Q1)
hash | ookup. For strings: substring check —'gpt' in nodel _nane. Practical: if
nodel in SUPPORTED MODELS: ... Always use sets for |arge nenbership checks (e.g.
checki ng stop-words in tokenised text).



Q18 - Basics
What are Python's built-in functions you must know?

len(), type(), isinstance(), range(), enunerate(), zip(), map(), filter(),
sorted(), reversed(), mn(), max(), sum(), abs(), round(), int(), float(), str(),
l[ist(), dict(), set(), tuple(), open(), print(), input(), id(), dir(), help(). In
Al code: zip() pairs pronpts with responses; sorted() ranks retrieval results.

Q19 - Basics
How does 'zip()' work and where is it used in Al pipelines?

zip() pairs elenments fromnultiple iterables: list(zip([1,2,3], ['a","b",'c"])) -
[(1,"a ),(2,"b"),(3,"'c")]. Al use: for pronpt, response in zip(pronpts,
responses): eval uate(pronpt, response). Unzip: pronpts, responses = zip(*pairs).
Al so used to pair enbeddings with their source texts.

Q20 - Basics
What is None and how do you check for it?

None is Python's null value —a singleton. Always check with "is': if result is
None: ... Never use == for None checks (custom __eq__ can mslead). Optional type
hint: fromtyping inport Optional; def get_key(nane: str) -> Optional[str]. Common
in APl w appers where a response nmay or may not contain a val ue.

Functions (15 questions)

Q21 - Functions
What are default argument values and their gotcha?

def greet(name, role="user'): return f'{role}: {nane}'. Gotcha —nutable defaults
are shared across calls: def f(x=[]): x.append(1); return x gives [1], [1,1],
[1,1,1] on successive calls. Fix: def f(x=None): x = x if x is not None else [].
Al ways use None as default for mutables.

Q22 - Functions
What are lambda functions and when should you use them?

Lanbdas are anonynous one-liner functions: double = lanbda x: x * 2. Use for short
cal | backs: sorted(chunks, key=lanbda c: c['word_count'], reverse=True). Avoid for
conpl ex logic —use a named function instead for readability. Comon in
map/filter: list(map(lanbda t: t.strip(), tokens)).

Q23 - Functions
What are decorators and how do they work?

A decorator waps a function to add behavi our. Exanpl e:
def tinmer(func):

i mport tine

def wrapper(*args, **kwargs):

t = tine.tine()

result = func(*args, **kwargs)

print(f'{func. __name__} took {tine.time()-t:.2f}s")
return result

return w apper

@i mer



def call _I'I m(pronpt):
Used in LangChain's @ool decorator to register agent tools.

Q24 - Functions
What are generator functions and when are they useful?

CGenerators yield values lazily, saving nenory. def read_jsonl(path): with
open(path) as f: for line in f: yield json.loads(line). Consune with: for record
inread_jsonl ('log.jsonl"'): process(record). Essential when stream ng LLM
responses or processing |arge docunment corpora chunk by chunk.

Q25 - Functions
What is the difference between map(), filter(), and list comprehensions?

map(func, iterable) applies func to each elenent. filter(pred, iterable) keeps
itens where pred is True. tokens = list(map(str.lower, raw_tokens)). clean =
list(filter(lanbda t: len(t) > 2, tokens)). List conprehensions are usually nore
readable: clean = [t.lower() for t in raw tokens if len(t) > 2].

Q26 - Functions
How do closures work in Python?

A closure captures variables fromits encl osing scope
def make_pronpt buil der (system nsg):

def buil d(user_input):

return f' {systemnsg}\nUser: {user_input}

return build

chat = make_pronpt _buil der(' You are a hel pful Al.")
chat (' What is RAG?")
Closures are the foundati on of decorators and factory functions in LangChain.

Q27 - Functions
What is functools.partial and where is it used?

partial pre-fills sone arguments of a function

fromfunctools inport partial

def call _api (pronpt, nodel, tenperature):

call _gpt4 = partial (call _api, nodel =" gpt-40', tenperature=0.7)
call _gpt4(' Explain attention') # only needs pronpt

Used to create specialised APl callers wthout repetition.

Q28 - Functions
What are type hints and why do they matter for Al code?

Type hints annotate expected types w t hout enforcenment:

def chunk_text(text: str, size: int = 200) -> list[dict]:

fromtyping inmport Optional, Union, Any

Benefits: |DE autoconplete, early bug detection with nypy, self-docunenting code
LangChai n and Pydantic rely heavily on type hints for schema validation.

Q29 - Functions

How does recursion work and what is the recursion limit?

A function calling itself: def factorial(n): return 1 if n <=1 elsen *
factorial (n-1). Python's default limt is 1000 frames (sys.getrecursionlimt()).



For deep recursion use iteration or sys.setrecursionlimt(). Recursive
tree-of -t hought pronpt structures can use recursive builders —watch the Iimt.

Q30 - Functions
What is the difference between return and yield?

return exits the function and returns one value. yield suspends the function and
returns a value, resunming on next(). A function with yield becones a generator
Use return for single results; use yield for stream ng: def stream chunks(text,
n): i=0; while i<len(text): yield text[i:i+n]; i+=n

Q31 - Functions
How do you write a retry decorator with exponential backoff?

i mport time, functools

def retry(max_tries=3, base_del ay=1.0):
def decorator(func):

@ unct ool s. wr aps(func)

def wrapper(*args, **kwargs):

for i in range(nmax_tries):

try: return func(*args, **kwargs)
except Exception as e:

if i == max_tries-1: raise

time. sl eep(base_del ay * 2**i)
return w apper

return decorator
@etry(max_tries=4)

def call _I'l m(pronpt):

Q32 - Functions
What is memoization and how do you apply it?

Menoi zati on caches function results to avoid reconputation

fromfunctools inport Iru_cache

@ ru_cache(maxsi ze=256)

def enmbed_text(text: str) -> tuple:

Critical for Al apps: avoid re-enbedding identical text chunks. Note: |ru_cache
only works wi th hashabl e argunents —convert lists to tuples first.

Q33 - Functions
What are positional-only and keyword-only parameters?

def func(pos_only, /, normal, *, kw_ only):

pos_only nust be passed positionally (no nane). kwonly (after *) nmust use keyword
syntax. Exanple: def create_client(api_key, /, *, nodel =" gpt-40', tineout=30):
Enforces clean call signatures in SDK w apper functions.

Q34 - Functions
How does Python's sorted() work with custom keys?

sorted(iterable, key=func, reverse=False). key is applied to each item before
conmparison. Sort retrieval results by rel evance score

ranked = sorted(results, key=lanbda r: r['score'], reverse=True)

Sort by nultiple fields:

fromoperator inport itengetter

sorted(docs, key=itengetter('date', 'score'))



sorted() always returns a new list; list.sort() sorts in-place.

Q35 - Functions
What is the walrus operator (:=) and when is it useful?

The wal rus operator assigns and tests in one expression (Python 3.8+):

while chunk := file.read(4096): process(chunk)

if (n:=1len(tokens)) > 1000: print(f' Too |l ong: {n} tokens')

Useful in while |oops reading streans (LLM streani ng responses) and avoi di ng
doubl e comput ati on

Classes & OOP (15 questions)

Q36 - Classes & OOP

What are dunder (magic) methods and which ones should you know?

_init__ (constructor), _ repr__ (developer string), _ str__ (user string),
_len__, __getitem , _ setitem_, _ contains__ (in operator), _ call__ (make
instance callable), __enter_/_ exit__ (context manager), __eq_ /_ It__

(comparisons). Exanple: def _ _repr__ (self): return f' Chunk(id={self.id},
wor ds={sel f.word_count})".

Q37 - Classes & OOP
What is the difference between @classmethod, @staticmethod, and instance methods?

I nstance nethod: def process(self, text) —has access to self. @l assnethod: def
fromfile(cls, path) —has access to the class (cls), used as alternate
constructors. @taticnethod: def validate_nodel (nane) —no self/cls, just a
utility grouped in the class namespace. Use classnethod for factory patterns
conmon in LangChai n | oaders.

Q38 - Classes & OOP

How does inheritance work in Python?

cl ass AnthropicCient(BaseLLMd ient):
def __init__ (self, api_key):

super().__init__(api _key) # call parent __init__
self.client = Anthropic(api _key=api _key)
def complete(self, pronpt): ... # override parent nethod

Pyt hon supports nultiple inheritance: class C(A B). MRO (Method Resol ution O der)
isC - A -5 B

Q39 - Classes & OOP
What are properties (@property) and when do you use them?

Properti es expose conputed val ues as attri butes:

cl ass TokenBudget :

def __init_ (self, max_tokens): self._used = 0; self.max = nax_t okens
@roperty

def remmining(self): return self.max - self. _used

@ enmai ni ng. setter

def remaining(self, v): self. used = self.max - v

budget.remaining # calls getter; budget.renmaining = 500 # calls setter

Q40 - Classes & OOP



What is dataclass and why is it useful for config objects?

from dat acl asses inport dataclass, field

@lat acl ass
class LLMConfi g:
nodel : str = 'gpt-4o0

tenperature: float = 0.7

max_t okens: int = 1024

stop_sequences: list = field(default_factory=list)

Auto-generates __init__, _repr__, __eq__. Add frozen=True for immtability.
Perfect for passing typed config to APl w apper classes.

Q41 - Classes & OOP
What is the ABC module and why use abstract base classes?

fromabc inmport ABC, abstractnethod

cl ass BaselLLM ABC):

@bst ract met hod

def conmplete(self, pronpt: str) -> str:

@bstract met hod

def enbed(self, text: str) -> list[float]:

Subcl asses nust inplement all abstract methods or raise TypeError. LangChain's
BaseChat Mbdel , BaseRetriever, etc. all use this pattern

Q42 - Classes & OOP
How do you implement a context manager with a class?

cl ass API Sessi on:

def __enter__ (self):

self.client = connect(); return self

def _ exit_ (self, exc_type, exc_val, th):
self.client.close(); return Fal se

wi th APl Session() as session:

response = session.client.conplete(pronpt)

Use for DB connections, file handles, LangSmth traci ng spans —ensures cl eanup
even on errors.

Q43 - Classes & OOP

What is composition vs. inheritance and which is preferred?
I nheritance: 'is-a' relationship —RAGPi peline inherits from Pi peline
Conposition: 'has-a' relationship —RAGPi peline has a Retriever, a Reranker, and

an LLM Prefer conposition for flexibility: swap conmponents w thout rewiting
class hierarchies. LangChain's LCEL (|) pipe syntax is pure conposition

Q44 - Classes & OOP

How does __slots___ improve memory efficiency?
cl ass Enbeddi ng:
_slots__ =["vector', "text', 'doc_id']
def __init__ (self, v, t, d): self.vector=v; self.text=t; self.doc_id=d
__slots__ prevents creating a _ dict__ per instance, saving ~40-50 bytes each.
Critical when storing mllions of enbedding objects in nenory for a vector store

Q45 - Classes & OOP



What is method chaining and how do you implement it?

Return self fromnmethods to chain calls:

cl ass Pronpt Bui |l der:

def __init__ (self): self. _parts = []

def system(self, nsg): self._parts.append((' system, nsg)); return self
def user(self, nmsg): self._parts.append(('user', msg)); return self

def build(self): return self._parts

nsgs = PronptBuil der().systen(' You are hel pful."').user('Wat is RAG? ). build()
LangChain's chain = pronpt | |IIm| parser uses this pattern.

Q46 - Classes & OOP

What are class variables vs. instance variables?
class LLMJient:

call _count = 0 # class variable, shared by all instances
def __init__ (self, nodel): self.npdel = nodel # instance variable, unique per
obj ect

def conplete(self, pronpt): LLMJient.call_count += 1;

Access class var: LLMJient.call_count or self._ class__.call_count. Mitable
class variables (lists/dicts) are shared —often a bug if you expect per-instance
state.

Q47 - Classes & OOP
How does Python's operator overloading work?

cl ass Vector:

def __add__(self, other): return Vector(self.x+other.x, self.y+other.y)
def _ mul __(self, scalar): return Vector(self.x*scalar, self.y*scalar)
def __abs_ (self): return (self.x**2 + self.y**2)**0.5

vl + v2 # calls __add__. Nunpy arrays and PyTorch tensors use this heavily —
understanding it hel ps when debuggi ng enbeddi ng arithnetic.

Q48 - Classes & OOP
What is multiple inheritance and what is MRO?

class C(A, B): pass —C inherits fromboth A and B. MRO (Met hod Resol uti on Order)
defi nes which parent's nethod wins: C._ mo__ shows the | ookup chain. Python uses
C3 linearization: C - A - B - object. Call all parent inits cleanly with super()
—it follows MRO automatically. Mxins (small utility classes) are the conmon

mul ti pl e-inheritance pattern

Q49 - Classes & OOP
What is __call__and how does it make objects callable?

class SimlarityScorer:

def __init__ (self, threshold=0.8): self.threshold = threshold
def _ _call__ (self, vec_a, vec_b):

score = cosine_simlarity(vec_a, vec_b)

return score >= self.threshold, score

scorer = SimlarityScorer(0.75)
is_match, score = scorer(enbl, enb2)
LangChai n runnabl e objects use _ call__ to nmake chains behave |ike functions



Q50 - Classes & OOP
How do you serialize and deserialize Python objects?
i mport json, pickle
# JSON (human-readabl e, safe)
json.dunps({' nodel': 'gpt-40', 'tenp': 0.7})
json. | oads(json_string)
# Pickle (Python-only, fast, supports arbitrary objects):
i mport pickle
pi ckl e. dunp(obj, open('cache.pkl', wbh'))
obj = pickle.load(open('cache.pkl',"rb"))
Never unpickl e untrusted data. Use JSON for configs; pickle for caching enbeddi ngs
| ocal ly.

File /O & Env (10 questions)

Q51 - File /0 & Env

How do you read and write text files safely?
with open('data.txt', 'r', encoding="utf-8") as f: text = f.read()
with open('out.txt', 'w, encoding="utf-8") as f: f.wite(result)
Al ways specify encoding="utf-8 —default varies by OS. Mddes: 'r' read, 'W wite
(truncate), "a' append, 'rb'/'wb' binary. The "with' block ensures the file closes
even if an exception occurs.

Q52 - File /0 & Env

How do you work with JSON files in Python?

i mport json

# Read:

with open('config.json") as f: config = json.|oad(f)

# Wite:

with open('output.json', "w) as f: json.dunp(results, f, indent=2)
# Fromto string

text = json.dunps(obj, ensure_ascii=Fal se)

obj = json.loads(text)
i ndent =2 makes files human-readabl e. ensure_ascii =Fal se preserves Uni code
(critical for non-English data).

Q53 - File I/O0 & Env
How do you use pathlib for file system operations?
frompathlib inport Path
p = Path('data/chunks.jsonl")
p.exi sts(); p.parent.nkdir(parents=True, exist_ok=True)
p.read_text (encoding="utf-8"); p.wite_text(content)
List files: list(Path('docs').glob('*.pdf"'))
Prefer pathlib over os.path —cleaner, cross-platform and object-oriented.

Q54 - File I/O & Env

How do you load environment variables with python-dotenv?

# .env file: OPENAI _API _KEY=sk-..
fromdotenv inport | oad_dotenv
i mport os



| oad_dotenv() # loads .env into o0s.environ

key = os.getenv(' OPENAlI _API _KEY')

# Fail loudly if mssing

key = os.environ[' OPENAI _API _KEY'] # raises KeyError if absent

Add .env to .gitignore immedi ately. Never hardcode keys in source files.

Q55 - File I/O & Env
How do you read CSV files without pandas?

i mport csv

with open('data.csv', newine="", encoding="utf-8) as f:

reader = csv. D ct Reader (f)

rows = [row for row in reader]

# Wite:

with open('out.csv', "W, newine="", encoding="utf-8) as f:

witer = csv.DictWiter(f, fieldnames=['pronpt','response',’'tokens'])
witer.witeheader(); witer.witerows(records)

csv. Di ct Reader/Dict Witer use colum nanes as dict keys —safer than index-based
access.

Q56 - File 1/0 & Env
How do you use os and sys modules for environment inspection?

i mport 0s, sys

os.getcwd() # current directory

os.listdir('.") # list files

os. makedi rs(' output', exist_ok=True) # create dirs safely
os.environ.get('HOVE , '/tnp') # read env var with default
sys.argv # conmand-|ine args

sys. path # nodul e search paths

sys.version # Python version string

Q57 - File /0 & Env
How do you read a large file line by line without loading it all into memory?

with open('large_corpus.txt', encoding="utf-8) as f:

for line in f:

process(line.rstrip())

Python's file objects are iterators —each iteration reads one |ine. For JSONL
logs: for line in f: record = json.loads(line). Never use f.readlines() on
multi-GB files —it |oads everything into RAM

Q58 - File 1/0 & Env
How do you use tempfile for safe temporary storage?

i mport tenpfile, os

with tenpfile. NanmedTenporaryFil e(node="w , suffix=".txt', delete=False) as tnp:
tmp.write(internediate_result)

tnmp_path = tnp. nanme

# Use tnp_path, then clean up

os. unl i nk(tnp_path)

Al so: tenpfile.nkdtenp() for a tenporary directory. Used in Al pipelines when
witing internmediate enbeddi ngs or converted docunents.

Q59 - File /0 & Env



What is a virtual environment and why is it essential?

A venv isol ates project dependencies from system Python and ot her projects.
python -mvenv .venv # create

source .venv/bin/activate # activate (Linux/Mac)

.venv\ Scripts\activate # activate (W ndows)

pip install |angchain openai # install into venv

pip freeze > requirenents.txt # |ock versions

Every nodul e of this course nmust be run inside its own venv.

Q60 - File /O & Env
How does pip work and how do you manage dependencies?

pip install package # | atest

pip install package==1.2.3 # exact version

pip install -r requirenments.txt # fromlockfile

pip list # installed packages

pi p show | angchain # details + dependenci es

pi p uninstall package

For reproducibility, always pin versions in requirenents.txt before sharing or
depl oyi ng.

Error Handling (10 questions)

Q61 - Error Handling

What is the full try/except/elseffinally structure?
try:
result = call _api (pronpt)
except RateLimtError as e:
log_and_retry(e)
except Val ueError as e:
rai se # re-rai se unchanged
except Exception as e:
| ogger. error (' Unexpected: %', e)
rai se
el se:
save(result) # runs only if no exception
finally:
cl ose_connection() # always runs, even on exception or return

Q62 - Error Handling
How do you create a custom exception hierarchy?

cl ass AppError(Exception): pass

class LLMError (AppError): pass

class RateLimtError(LLMError):

def __init__ (self, nsg, retry_after=60):

super().__init__(msg); self.retry after = retry_after

cl ass Cont ext TooLongError (LLMError): pass

class Aut hError (LLMError): pass

Catch specific before general: except RateLinmtError before except LLMError

Q63 - Error Handling
What is the difference between raise, raise e, and raise from e?



raise # re-raises current exception (preserves original traceback)

rai se Val ueError('bad input') # raises new exception

raise LLMError('failed' ) fromoriginal _err # chains exceptions, shows both
tracebacks

In production, use 'raise ... frome' when wapping |library exceptions so the root
cause i s visible.

Q64 - Error Handling
How do you use contextlib for cleaner error handling?

fromcontextlib inport suppress, contextnmanager

# Suppress specific errors:
wi t h suppress(Fil eNot FoundError):
os. renove(' cache. pkl ")

# Custom cont ext manager:

@ont ext manager

def timer(label):

t = tinme.time()

try: yield

finally: print(f'{label}: {time.time()-t:.2f}s")

with timer(' enbedding' ): enbed_docunents(docs)

Q65 - Error Handling
How do you validate function inputs with assertions?

def enmbed(text: str, nmodel: str = 'text-enbedding-3-small') -> list:

assert isinstance(text, str), f'Expected str, got {type(text)}’

assert len(text.strip()) > 0, 'text nust not be enpty

assert nodel in VALI D MODELS, f'Unknown nodel: {nodel}

Assertions are disabled with python -O —for production, use explicit if/raise
i nstead. Pydantic nodels provide even stronger validation (used in Mdule 2).

Q66 - Error Handling

What is exception chaining and why does it matter?
try:
response = requests.get(url)
except requests. Connecti onError as e:
rai se LLMError(f' APl unreachable: {url}') frome
The 'frome' preserves the original traceback in _ cause__. Wen debuggi ng
production failures, exception chains show the full causal story —critical when a
hi gh-l evel pipeline error masks a | ow|evel network or auth issue

Q67 - Error Handling

How do you log exceptions properly?
i mport | oggi ng

| ogger = | oggi ng. get Logger (__nane__)
try:
result = call _II m pronpt)

except Exception



| ogger.exception('LLMcall failed for pronpt: % 60s', pronpt)

rai se

| ogger. exception() automatically appends the full traceback. Use _ _nane__ so | og
nessages show the nodul e nane —essential in nulti-file projects

Q68 - Error Handling

What are warnings and how do they differ from exceptions?
i mport war ni ngs
war ni ngs. warn(' Usi ng deprecated nodel ', DeprecationWarni ng, stacklevel =2)
WArni ngs don't stop execution —they alert devel opers about future breakage.

Filter in tests: warnings.filterwarnings('error') # treat warnings as errors
LangChain em ts many Deprecati onVarnings as its APl evolves —learn to read them

Q69 - Error Handling
How do you implement a circuit breaker pattern?

class CircuitBreaker:

def __init_ (self, nmax_failures=5, reset_after=60):
self.failures = 0; self.nmax = nax_failures
sel f.open_until = 0; self.reset_after = reset_after

def call(self, func, *args):

if tine.time() < self.open_until

rai se RuntineError('Crcuit open —API unavail abl e')

try:

r = func(*args); self.failures = 0; return r

except Exception

self.failures += 1

if self.failures >= self.max: self.open_until =tine.time() + self.reset_after
raise

Q70 - Error Handling
How do you test that code raises the correct exception?

i mport pytest

def test_enpty pronpt _raises():
with pytest.raises(ValueError, match="enpty'):

call _Iln("")

def test_bad_nodel raises():

with pytest.raises(ValueError) as exc_info:

call _I'lm{(" hello', nodel =" gpt-99')

assert 'gpt-99' in str(exc_info.val ue)

pytest.raises is the standard pattern for exception testing in Cl evaluation
pi pel i nes (Mbdul e 6).

Advanced (30 questions)

Q71 - Advanced
What are itertools and which functions are most useful for Al data pipelines?

import itertools
itertools.chain(*lists) # flatten list of lists



itertools.islice(generator, 100) # take first 100 itenms from a generator
itertools.batched(iterable, 32) # Python 3.12; batch into groups of 32
itertools. product(nodels, tenperatures) # Cartesian product for grid search
itertools.cycle(loaders) # round-robin over data sources

Q72 - Advanced
What are collections.defaultdict and collections.Counter?

fromcollections inport defaul tdict, Counter

# defaul tdict: auto-creates m ssing keys

i nverted_index = defaultdict(list)

for chunk_id, word in pairs: inverted_index[word].append(chunk_id)

# Counter: frequency counting

word_freq = Counter (tokens)

word_freq. nost_common(10) # top 10 words

Both are essential for building search indexes and anal yzi ng token distributions.

Q73 - Advanced

What is async/await and why is it critical for production LLM code?
i mport asynci o
async def fetch_conpletion(pronpt):

response = await async_client. conpl ete(pronpt)
return response

async def process_batch(pronpts):
tasks = [fetch_conpletion(p) for p in pronpts]
return await asynci o.gather(*tasks) # run all concurrently

asynci o. run(process_bat ch(pronpts))
Concurrent APl calls dramatically reduce batch processing time —used in Mdule 4
RAG pi pel i nes.

Q74 - Advanced
What is the difference between threading and multiprocessing?

threading: nultiple threads share nmenory, limted by GL —best for 1/O bound
tasks (APl calls, file reads). multiprocessing: separate processes, bypass AL —
best for CPU bound tasks (enbeddi ng conputation, tokenization). from
concurrent.futures inport ThreadPool Executor, ProcessPool Execut or

wi t h Thr eadPool Execut or (max_wor kers=8) as ex: results = |ist(ex.map(call _api

pronpts))

Q75 - Advanced

How do you use Pydantic for data validation?
frompydantic inport BaseModel, Field, field_ validator

cl ass LLMConfi g(BaseModel):

nodel : str = 'gpt-4o0

tenperature: float = Field(0.7, ge=0.0, |e=2.0)
max_t okens: int = Field(1024, gt=0)



@ield_validator (' nodel")

@l assnet hod

def check_nodel (cls, v):

if v not in VALID MODELS: raise ValueError(f'Unknown: {v}')
return v

cfg = LLMConfig(tenperature=1.5) # validated instantly

Q76 - Advanced
What are Python protocols (structural subtyping)?

fromtyping inport Protocol, runtinme_checkable

@unti nme_checkabl e
cl ass Enmbedder ( Prot ocol ) :
def enbed(self, text: str) -> list[float]:

cl ass OpenAl Enbedder :
def enbed(self, text): return client.enbed(text) # no explicit inheritance needed

i si nstance( OpenAl Enbedder (), Enbedder) # True

Protocol s enabl e duck typing with type safety —used in LangChain's retriever
interfaces.

Q77 - Advanced
What is the __init__.py file and how do Python packages work?

A directory with __init__.py is a package. Subdirectories becone sub-packages.
ny_proj ect/

_init__.py

[

_init__.py

client.py

rag/

pi pel i ne. py

fromny_project.lImclient inport QpenAld i ent
_init__.py can re-export: from.client inport OpenAlClient # allows 'from
ny_project.lIminmport QOpenAl Cient

Q78 - Advanced
What is monkey patching and why is it risky?

Repl acing or adding attributes on an existing class/nodule at runtine:

i mport opena

orig = openai.Chat Conpl etion.create

def patched(*a, **kw): log(); return orig(*a, **kw)

openai . Chat Conpl eti on. create = pat ched

Useful for testing/nocking but dangerous in production —hard to debug, breaks
upgrades. Prefer proper nocking (unittest.nock) in tests instead

Q79 - Advanced
How do you profile Python code for performance bottlenecks?



import cProfile, pstats

with cProfile.Profile() as pr:
run_pi pel i ne(docs)

stats = pstats. Stats(pr)
stats.sort_stats(' cumul ative').print_stats(20)

# For line-level profiling:
# pip install line_profiler
# @rofile decorator on slow function

# Quick timng
inmport tineit; tinmeit.tineit(' enbed(text)', nunber=100, gl obal s=gl obal s())
Profile before optim zing —enbeddi ng and chunki ng are usually the bottl enecks.

Q80 - Advanced

What is __all__in a Python module?
_all__ =["MWdass', '"helper_func'] # defines public AP
When soneone does 'from nodule inport *', only nanmes in __all__ are inported
Wthout __all__, everything not starting with _ is exported —often too nuch
Defining __all__ makes your package's public surface explicit and IDE-friendly.

Q81 - Advanced
How do you implement the Singleton pattern in Python?
cl ass Confi gManager
_instance = None
def __new_ (cls, *args, **kwargs):
if cls._instance is None:
cls. _instance = super().__new_ (cls)
return cls._instance

cl = ConfigManager(); c2 = ConfigManager(); assert cl is c2 # same object
Used for shared APl client pools and global config objects in Al applications.

Q82 - Advanced
What are Python's dunder attributes on modules and classes?

__nanme__: nodule nanme (' _main__' when run directly, else nodule path)
_file__: path to the .py file

__doc__: docstring

_dict__: all attributes

__nodule__: class's defining nodul e

__bases__: parent classes

Conmon pattern: if __nane__ =="'__main__": main() —runs only when executed

directly, not when inported. Use in every script.

Q83 - Advanced
What is copy vs deepcopy and when does it matter?

i mport copy
shal | ow = copy. copy(obj) # copies container, not nested objects

deep = copy. deepcopy(obj) # copies everything recursively

Exanple: docs = [{'text': "hello', '"neta': {' page': 1}}]



shal | ow_copy = copy. copy(docs)

shal | ow_copy[O]['nmeta' ][' page'] = 99 # al so changes docs[O]['neta'][' page']!

Use deepcopy when you need fully independent data —e.g., cloning pronpt tenplates
wi th nested dicts.

Q84 - Advanced
How does Python's garbage collector work?

Pyt hon uses reference counting as the primry GC nmechani sm —when an object's
refcount hits O, it's freed imediately. A cyclic GC handles reference cycles (A
- B - A). inmport gc; gc.collect() # force a collection cycle

In Al apps with | arge enbeddi ng arrays or nodel caches, use del obj and
gc.collect() to free GPU CPU nenory between batches

Q85 - Advanced
What are metaclasses and why do they exist?

A netaclass is the class of a class —it controls how cl asses are created. type is
the default netaclass. Custom netacl ass:

class SingletonMeta(type):

_instances = {}

def __call__(cls, *args, **kwargs):
if cls not in cls._instances: cls._instances[cls] = super().__call__(*args,
** kwar gs)

return cls. _instances[cls]

cl ass Confi g(netacl ass=Si ngl et onMet a) :
Pydantic's BaseMbdel uses a netaclass to process field annotations at cl ass
creation tine.

Q86 - Advanced
How do you use dataclasses with post_init and field validators?

from dat acl asses inport dataclass, field
@lat acl ass

cl ass RAGConfi g:

chunk_si ze: int = 200

overlap: int = 50

top_k: int =5

def _ post_init_ (self):

if self.overlap >= self.chunk_si ze:

rai se Val ueError (' overlap nust be |less than chunk_si ze")

if self.top_k < 1:

rai se Val ueError('top_k nust be >= 1')

__post _init__ runs after __init__ —perfect for cross-field validation

Q87 - Advanced
What is a descriptor protocol in Python?

Descriptors inplement __get , _set_, delete_ to control attribute access:
cl ass PositiveFl oat:

def __set _nanme__(self, owner, nane): self.nane = nane

def _ get_ (self, obj, type=None): return obj.__dict__.get(self.nane)



def _ set_ (self, obj, value):
if value <= 0: raise ValueError(f'{self.name} nust be > 0')
obj. dict__[self.nane] = val ue

class LLMConfi g:
tenperature = PositiveFl oat ()
Pydantic's field validation uses descriptors internally.

Q88 - Advanced
How do you write unit tests with pytest?

# test_pipeline.py

i mport pytest
fromrag. pi peline inport chunk_text, build_index

def test_chunk_returns_list(): assert isinstance(chunk_ text('hello world , 2),
l'ist)

def test_chunk_size(): chunks = chunk _text('a ' * 100, chunk_size=10, overl ap=2)
assert all(c['word_count'] <= 10 for c¢ in chunks)

def test_enpty_ text raises():

with pytest.raises(ValueError): chunk_text('")

Run: pytest -v. Cl pipeline in Mddule 6 runs these automatically on every comit.

Q89 - Advanced
How do you use unittest.mock to test API calls?
fromunittest.nock inmport Magi cMock, patch

def test_Ilmcall _uses_retry():
with patch(' nyapp.client.openai.chat.conpletions.create') as nock_create:

nock _create.side_effect = [RateLim tError('429"), {'content': '"Hello'}]
result = call_IImwth retry('hi', max_retries=2)
assert result == '"Hell o

assert nock create.call _count ==
Mocki ng avoids real APl calls in tests —keeps tests fast and free.

Q90 - Advanced
What are Python's string methods essential for text preprocessing?

text.strip() / .Istrip() / .rstrip() # renove whitespace
text.split('\n") # split on delimter; text.splitlines()
text.replace(' ', ' ') # replace substring
text.lower() / .upper() / .title()
text.startswith("## ) / .endswith('.")
".join(tokens) # join list to string
re.sub(r'\s+, " ', text) # collapse whitespace with regex
Al'l are used in docunent ingestion and chunk pre-processing pipelines.

Q91 - Advanced

How does re (regex) module work for text cleaning?

i mport re
re.sub(r'<[A>]+>", "', html) # strip HTM. tags



re.sub(r'\s+ , " ', text).strip() # normalise whitespace

re.findall (r'\b\w+t\b', text) # extract words

re.split(r' (?<=s[.!?])\s+, text) # split into sentences

pattern = re.conpile(r'\d{4}-\d{2}-\d{2}') # conpile for repeated use
Essential for cleaning scraped web text before feeding to an LLM

Q92 - Advanced
What is the difference between __repr__and __str__ ?

__repr__: unanbi guous devel oper representati on —should ideally be eval ()-able:
def _ _repr__(self): return f' Chunk(id={self.id!'r}, words={self.word _count})".
__str__: readable user-facing string —used by print() and str(). If only __repr__
is defined, str() falls back to it. Always define _ repr__ on customclasses —it
makes debuggi ng LangChai n pi pel i nes nuch easier

Q93 - Advanced
How do you handle Unicode and encoding issues?

# Always open files with explicit encoding:

with open(f, encoding="utf-8, errors="replace') as fp:
# Detect encodi ng of unknown files:

pi p install chardet

i mport chardet

char det . det ect (raw_byt es)

# Normal i se Uni code:

i mport uni codedat a; uni codedata. normalize(' NFC , text)

Mul ti -l anguage Al datasets comonly m x encodi ngs —al ways nornmal i se before
enbeddi ng.

Q94 - Advanced
What are Python's built-in sorting algorithms and their complexity?

Pyt hon uses Tinmsort (Q(n log n) worst, Q(n) best for sorted data). list.sort() and
sorted() both use Tinsort. sorted(results, key=lanbda r: r['score'], reverse=True)
# rank by rel evance

heapq. nl argest (5, results, key=lanbda r: r['score']) # top-K without full sort
heapq. nl argest is nore efficient than sort when K << N —inportant for |arge
retrieval sets.

Q95 - Advanced
What is the Global Interpreter Lock (GIL) and how does it affect Al code?

The G L allows only one Python thread to execute bytecode at a tinme. |npact:
CPU- bound t hreadi ng doesn't speed up Python conputation. Wrkarounds: use

mul ti processing for CPU bound work (tokenization, chunking in parallel), use
asyncio/threading for |/O bound work (APl calls, file reads). NunPy and PyTorch
rel ease the G L during heavy conputation —that's why they're fast in threads

Q96 - Advanced

How do you use __slots__ with inheritance?

cl ass Base:
_slots__ =1["x", '"y']
def __init__(self, x, y): self.x=x; self.y=y



cl ass Chil d(Base):
_slots__ =['"2"] # only declare NEWslots
def __init__(self, x, y, z): super().__init_ (x, y); self.z=z

Child inherits x, y fromBase. __slots__ and adds z. |If Base doesn't use __slots__,
Child still gets a __dict__ fromBase —__slots__ nust be end-to-end

Q97 - Advanced
How does Python's import system work?

i mport searches sys.path in order: current dir - PYTHONPATH entries - stdlib -
site-packages. from package inport nodule triggers package/ _init__.py first.
Circular inmports (Ainmports B, B inports A) cause InmportError —resolve by noving
shared code to a third nodule or using local inports inside functions.

i mportlib.inmport_nodule('langchain.llns') inports dynamcally at runtinme —usefu
for plugin systens.

Q98 - Advanced
What are common Python anti-patterns to avoid in Al code?

1. Mutable default args: def f(x=[]) —use None.

Bare except: except: —always nane the exception

Using + in loop to build strings —use list + "''.join().

Har dcoded APl keys in source files.

Loading entire file into nmenory unnecessarily —iterate |ines.
Not closing files —always use "with'

Conparing to None with ==

Catching and silently swallowi ng exceptions in production
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Q99 - Advanced
How do you document Python code professionally?

Use CGoogl e-style or NunmPy-style docstrings:
def enbed(text: str, nodel: str = 'text-enbedding-3-small') -> list[float]:
"''"Enbed a text string using the specified OpenAl nodel.

Ar gs:
text: Input string to enbed. Miust be non-enpty.
nodel : OpenAl enbeddi ng nodel nane.

Ret ur ns:
List of floats representing the enbeddi ng vector.

Rai ses:
Val ueError: If text is enpty.

Generate docs: pip install sphinx or nkdocs.

Q100 - Advanced
How do you prepare a Python project for sharing and deployment?

Project structure:

ny_proj ect/
src/ ny_project/ # source code



tests/ # pytest tests

.env.exanple # tenplate (no real keys)
requirements.txt # pip freeze

README. nd

.gitignore

.gitignore nust include: .env, .venv/, _ pycache_/, *.pyc, *.pkl, .DS Store
Bef ore sharing: renpbve all APl keys, add READVE with setup steps, ensure tests
pass with pytest. For Docker deploynent: add a Dockerfile with pip install -r
requi rements. txt.



