LECTURE 4 - HANDOUT

Conditions, Loops and Functions

Every slide from the lecture, with what was said over it. The slides are rendered natively — the
text is selectable, searchable, and prints cleanly.

=,

Z & - » A %
N Z K e
%'"'40 mm.“ﬁé&

SHANGHAI JIAO TONG UNIVERSITY

Introduction to Computation (CS1602) - Lecture 4

Conditions, Loops and Functions

Instructor: Tao Huang

Part I: Foundations and Python Basics - Fall 2026

Slide 1 - Conditions, Loops and Functions
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| Predict: how far apart are these two outputs?

A B
for s in [50, 70, 90]: for s in [50, 70, 90]:
if s >= 60: if s >= 60:
print(s, "pass") print(s, "pass")
print("done") print('"done")
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Slide 3 - Predict: how far apart are these two outputs?
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RECAP - LECTURE 3

| Where we left off

* Avariable is a name pointing at a value, not a box. id() gives the address, is
asks whether two names point at the same thing

* input () always returns a string — convert it yourself
* Format output with an f-string
* Afunction is a name, parameters, a return value. Defining is not running

* print is for people, return is for the program. Inside a function, always
return

* And the question L3 closed on: what does grade (95) print?
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Slide 5 - Where we left off
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Today

ROADMAP

| Five parts

* Conditions — if /elif / else: take a different road depending
* Loops — while and for: do one thing many times

* Bitwise operators — work on the bits directly. L2 promised this
* More on functions — default arguments, *args / xxkwargs

* Type hints and indentation — one good habit, one pit to walk around

Slide 7 - Five parts
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| The conclusion, up front

sequence + branch + repetition = any computable process

Not a figure of speech — a theorem (the structured program theorem). By the
end of today you hold every control structure a Turing-complete language has.

Slide 8 - The conclusion, up front
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| Al policy — Level 0: No Al-generated code

* Weeks 1-7

Do not let an Al write or autocomplete code for you. Turn off Al completion in your
editor.

You may ask an Al to explain a concept, look something up in the docs, or make sense of
an error message.

Slide 9 - Al policy — Level 0: No Al-generated code
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Conditions

| A boolean expression evaluates to True or False

comparison output
print(3 > 2) =l
print(3 == 2) False
print("abc" != "abd") True
print(3 >= 3) True

% 2 WiHEXE, ENERFEUE—ARNERER,

Slide 11 - A boolean expression evaluates to True or False
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| The order of and / or / not

precedence output
print(True or False and False) True
print((True or False) and False) False

not &%, #A/S and, &/g or. AREMINES,

Slide 12 - The order of and / or [ not
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| Chained comparison: write it as you would in math

one thing Python gets right output
X = 5 True
True
print(l < x < 10) # same as 1 < x and x < 10

print(0 <= x <= 100)

C#lJava B 1 < x < 10 FIRtE, BEXBX — B5%XE 1 < x5 True, BZE True fl

10 tb,

Slide 13 - Chained comparison: write it as you would in math
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| if / elif / else

a multi-way branch

score = 85

if score >= 90:
print("excellent")
elif score >= 80:
print('"good")
elif score >= 60:
print("pass")
else:
print("fail")

output
good

Top to bottom: the first true branch runs, the rest are skipped.

Slide 14 - if  elif | else
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| Get the order backwards and everything collapses

if score >= 60:
print("pass")
P elif score >= 90:
print("excellent")

# a 95 is graded "pass"

if score >= 90:
print("excellent")
o elif score >= 60:
print("pass")

# strictest condition first
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E—HBBIERE: grade(95) $TEN pass, ZHDIXNRTIENEI,

Slide 15 - Get the order backwards and everything collapses
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| The classic exercise: leap years

early return output
def is_leap(year): 1900 False
if year % 400 == 0: 2000 True
return True 2024 True
if year % 100 == 0: 2026 False

return False
return year % 4 ==

for y in [1900, 2000, 2024, 2026]:
print(y, is_leap(y))

The rule: divisible by 4 is a leap year, unless divisible by 100 — unless also divisible

by 400.

Slide 16 - The classic exercise: leap years
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| The same logic, written two other ways

NESTED — works, but tiring to read ONE EXPRESSION — harder to read
def leap(y) def leap(y):
ify %4 == 0: return (y % 4 == 0
1f y % 100 == and (y % 100 '= 0
1f y % 400 == or y % 400 == 0))
return True
else:

return False
else:
return True
else:
return False

=MEERERTE—F, RROPHRIFE —— XRECHE—EH,

Slide 17 - The same logic, written two other ways
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| The conditional expression: two short outcomes

Aif cond else B output
score = 75 pass
result = "pass" if score >= 60 else "fail"

print(result)

BEREB., EZla if p else (b if q else c) MiIZHA if-elif-else T,

Slide 18 - The conditional expression: two short outcomes
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| match-case: instead of a long elif chain

Python 3.10 and later

def http_message(code):

match code:
case 200:
return
case 301 |
return
case 404:
return
case _
return

IIOKII
302: # | means "“or
"Redirect"

"Not Found"
# _1s the wildcard
"Unknown"

output

200 OK

302 Redirect
404 Not Found
418 Unknown

for c in [200, 302, 404, 418]:
print(c, http_message(c))

| means or; _ is the wildcard, the equivalent of else.

Slide 19 - match-case: instead of a long elif chain
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| It matches structure, and binds as it goes

pattern matching output
def describe(point): (0, ) —> the origin
match point: (0, 5) —> on y axis: 5
case (0, 0): (2, 7) —> point (2, 7)
return "the origin" hello —> not a point

case (0, y):

return f"on y axis: {y}"
case (x, y):

return f'point ({x}, {y})"
case _

return "not a point"

for p in [(0, @), (@0, 5), (2, 7), "hello"]:
print(p, "->", describe(p))

case (0, y) does two things at once: it checks that the first is 0 and binds the

second to y.

Slide 20 - It matches structure, and binds as it goes
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Loops

| while: keep going while the condition holds

three moving parts output

n=1 12345
while n <= 5:

print(n, end=" ")

n += 1
print()

Madn =1 FEn <=5 BFIn += 1 — FR—PIHZE,

Slide 22 - while: keep going while the condition holds
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| Forget the update and it never stops

X—IUSANHER —— XRAEBKERARE, EEXESIERXMIRGOIEEEE,

this page does not run

n=1
while n <= 5:
print(n)

# forgot n +=1
# n stays 1, the condition stays true

B LEAIVOE T IEEIR, R Ctri+C T,

Slide 23 - Forget the update and it never stops
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| for: walk through a collection

one item at a time output
for ch in "Python": Python
print(ch, end=" ") 10 20 30
print()

for x in [10, 20, 30]:
print(x, end=" ")
print()

Anything you can take items out of one by one can follow in.

Slide 24 - for: walk through a collection
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| range(): when you need to go round n times

range
print(list(range(5))) # 0 to 4
print(list(range(2, 8))) #2 to7
print(list(range(@, 10, 3))) # step 3
print(list(range(10, @, -2))) # backwards
output

[0, 1, 2, 3, 4]
(2, 3, 4, 5, 6, 7]
[0, 3, 6, 9]

[10, 8, 6, 4, 2]

range(a, b) BAERE — ME 3 WA FER—TAE,

Slide 25 - range(): when you need to go round n times
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| range is not a list

why wrap it in list() output
print(range(5)) range(0, 5)
print(list(range(5))) e, 1, 2, 3, 4]

1 to 100 = 5050
total = 0

for i in range(1, 101):
total += 1
print("1 to 100 =", total)

range(1000000) uses almost no memory — it does not build a million numbers; it

computes the next one when asked.

Slide 26 - range is not a list
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| for or while

USE for

you know how many times

you have a collection to walk
most of the time

the count is fixed, so you

cannot forget the update,
and cannot loop forever

gEF for HiH for,

Slide 27 - for or while

USE while

you do not know how many
you loop until something holds

reading input until it is valid
iterating toward a precision

you own the init, the
condition and the update

27
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| Where while belongs: the 3n+1 problem

the Collatz conjecture output
def collatz_steps(n): from 6: 8 steps to 1
steps = 0 from 7: 16 steps to 1
while n != 1: from 27: 111 steps to 1
if n %2 == 0:
n=n// 2
else:
n=3%xn+1
steps +=1

return steps

for start in [6, 7, 27]:
k = collatz_steps(start)
print(f"from {start}: {k} steps to 1")

ESQAIREX A ERHHSEE 1

Slide 28 - Where while belongs: the 3n+1 problem
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| break and continue

break: leave the whole loop now continue: skip the rest of this round
for i in range(2, 50): for i in range(1, 11):
if 100 % i == 0: if i % 3 == 0:
print("first divisor:", i) continue
break print(i, end=" ")
first divisor: 2 12457810
break ZEREMEWF - continue RERIX—IL o

Slide 29 - break and continue
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| In nested loops, break leaves only one level

for i in range(3):
for j in range(3):
i1 i g = 1
break # inner only
# the outer loop goes on

def find(...):
for i in range(3):
for j in range(3):
if ...:
return i, j
# return leaves every level

To leave two levels at once, the usual move is to pull the logic into a function and
return — areturn ends the whole function, however deep you are.

Xt "MERAAEBIRE) BBRITEHIRBZ—,

Slide 30 - In nested loops, break leaves only one level
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| Loops have an else too

for-else output
def find_divisor(n): 15 is divisible by 3
for i in range(2, n): 17 is prime
ifn%si==20:
print(f'{n} is divisible by {i}")
break
else:

print(f"{n} is prime")

find_divisor(15)
find_divisor(17)

The else runs when the loop finishes normally; a break skips it.

Slide 31 - Loops have an else too
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| But that else is badly named

It means "the loop was never broken out of", not "the condition
failed"
It should have been called nobreak. Because it misleads, plenty of style guides

ban it outright. Learn to read it — you will meet it in other people's code. In
your own, a found flag is usually clearer.

Slide 32 - But that else is badly named

else X MIE if iE’UEE’J%‘FE\zE'E m{’-T-Z:EJi_LJ, ARARNERTETRE, & N&H break T
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Python ZX Guido fa3ktEiiid, MREFR—RAZRXARIT, HEXEBAZINAIY nobreak,
ERXRFHARSE, MN—E=RN.

X TROERZ: BEEMT. T ANKBSEZE, ERNESIRAZE, (EBECEN
&, Z— found TERRFEFHE, XERFEXEMN,
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Bitwise operators

ONE BIT AT A TIME

| Six bitwise operators

* & AND #&£{i5 — 1 only where both bits are 1

* | OR IR, — 1 where either bit is 1

* ~ XOR IZ{I5%3, — 1 where the two bits differ

= ~ NOT #Zfi Bl — every 0 becomes 1, every 1 becomes 0
* << |left shift — shift left, pad with 0. One place left is x2

* >> right shift — shift right. One place right is floor-+2

They turn the integer into binary and work bit by bit.

Slide 34 - Six bitwise operators
% 2 R —Y#E bit, (UZETMEERREXLE bit N TH,

AN NEREEE, BUMT: 5. 3. X, Bk, HOANE TNEH 1, EE—1TE
ANER—THRIARE—THARZERBS, MENRXRESHHRF[ L,
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| Work through it bit by bit

line the bits up output

a, b = 0bl1100, 0b1010 # 12 and 10 a = 1100

b = 1010
print(f"a = {a:04b}") a&b=1000 =8
print(f"b = {b:04b}") a | b=1110 =14
print(f'a & b = {a & b:04b} = {a & b}") a”™b=0110 =6
print(f'a | b = {a | b:04b} = {a | b}")
print(f'a ~ b = {a ~ b:04b} = {a ~ b}")

XERTEE 3 HEY {E: 040} —— #BE 4 i, NESNUTXIEF

Slide 35 - Work through it bit by bit
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| Shifting, and one trick worth keeping

n & 1 tests parity output
n=>5 5<<1 =10
print(n, "<< 1 =", n << 1) # times 2 5>>1=2
print(n, ">> 1 =", n >> 1) # floor-divide by 2 7 odd

8 even
for k in [7, 8, 9, 10]: 9 odd
print(k, "odd" if k & 1 else "even") 10 even

n & 1 takes the lowest bit: if it is 1, the number is odd.

Slide 36 - Shifting, and one trick worth keeping
ER%—IETE 2, B —USFTER 2, TEERER—5 G852 72 25,
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| Bitwise precedence trips people at both ends

8&4 +1
#not (8 &4) +1=1
# but 8 &5 =0

1<<2+3
# not (1 << 2) +3 =17
# but 1 << 5 = 32

(8&4) +1
(1 <<2)+3

# always parenthesize

ZEIMFR: + - FM<< >8F&~ |, M& " | XEFHREER.

BlEBXEKER, MEEMBIMEEFRE—E, —@mES,

Slide 37 - Bitwise precedence trips people at both ends
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ELERBLERMASER, n&1==1@XEHRES. BEX—xHM CESHR—C BN
TRES, A—TRBERMESESXTRE. M CBEABRXETESZNN.

ZRER: TEBMKERER, NES,
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More on functions

| Default arguments: the caller may leave one out

default values output
def greet(name, greeting="Hello"): Hello, Alice
return f"{greeting}, {namel}" Good morning, Alice

print(greet("Alice"))
print(greet("Alice", "Good morning"))

Give a parameter a default and the caller can omit it.

Slide 39 - Default arguments: the caller may leave one out

AZHEESSFSH—TME, MaTeERIME. BRERMEXTSH, MARIME: ETHA
&HY,

MNSHRIMERT: —TRIAUERNRS TASZHIER 1 TFEEHNER, mMER7S
ERSHBERTAIFEROBLESE.

REZFEZIASE T 3 3 89 print(..., sep="", end="\n"), IR TIMEERINMENSEL,



| Defaulted parameters must come last

wrong order

def bad(greeting="Hello", name):
return f'{greeting}, {name}"

traceback

File "example.py", line 1
def bad(greeting="Hello", name):

ANAAN

SyntaxError: parameter without a default follows parameter with a default

a2 SyntaxError — XRIEENE, EEXEBEAI,

Slide 40 - Defaulted parameters must come last
BRANENS D THEEIANENEH, SWERBREXX—FHIAE, BEERERER.

FRERE—THMBR: WRAIF def bad(greeting="{R¥", name), BBAIAA bad("3k=") B, FF
DK =" 1ZAIE? RABEIZ4 greeting, B name SUSBEIMERBETZE., MNFR, FRIA
B EREIEXMEE,

REX—HELH/L T EBNIMRIMRENEIRC—, SEFRRIR,



| Never default to a mutable object

def add_item(item, box=I[]):
box.append (item)

o return box

5

# that [] is created once,
# and every call shares it

def add_item(item, box=None):
if box is None:
box = []
box.append(item)
return box

A default is evaluated once, at definition time. The full story is in L14.

LA R E ZREAARSEE E—XNEREA,

Slide 41 - Never default to a mutable object

XZ Python RBERN/LTINZ—, JLFETHA Python B8 —FMAHIRIT—IX,

[ERAEE TEOMEARMREIE), BIPZIREAE def X—ITHATRORMREIERN, BMIED
BFEREE—R., ZEERBEAAME box, BNEZER—17&R—_~L—X append #EHR
P EEHE,

EfEARZR None SEGME, HREEHBFINT. BLIE, XHESXERBLE— MR,

PIRZE S HNANDS, TEMEBRES 14, DEREXEZEEICHIE T BRMERBATENER
A—E. FR~FE. None, fr/R1E,



| Keyword arguments and positional ones

three ways to call it

def describe(name, age, city):
return f'"{name}, {age}, from {city}"

print(describe("Alice", 18, "Shanghai"))
print(describe(name="Alice", age=18, city="Shanghai"))
print(describe("Alice", city="Shanghai", age=18))

output

Alice, 18, from Shanghai
Alice, 18, from Shanghai
Alice, 18, from Shanghai

Itbﬁ Ef”.LEaﬁfﬁ‘?ﬁE B, 42

Slide 42 - Keyword arguments and positional ones

=MEAANERTE—F, BMRNUE, F_MEIRBF, F=MEM.

ERNUES NS HEAE, XFMNAEERZ: Python F7iCRMUEX NAVARLEIAG TS
HTNTBERBFDE. MRUESHREXBFSHTE, EZNNB/LTHMRATT
TARMRAWMM, BT2K: SHRAE—MT. S RAENBMUE; Z8Z. SEFF/LTE
HEREZ/ENARF,



| *args gathers the extra positional arguments into a tuple

when you do not know how many output
def total(xnumbers): got: (1, 2, 3)
print('got:", numbers) 6
return sum(numbers) got: (1, 2, 3, 4, 5)
15
print(total(1, 2, 3)) got: ()
print(total(1, 2, 3, 4, 5)) 0

print(total())

One star collects every positional argument into a tuple. Zero of them is fine.

43

Slide 43 - *args gathers the extra positional arguments into a tuple

SHNTHSHIRENRAE. —TESH—2F, HRANGZOMUESH, HEHET
BR—TTAREAE.

IR type FTHKE tuple, JTé, 3 6 i, MAELEIM—T TTEERATIR) IBERGS
TO

—TEAEEAN, KEINEZ=TH, sumiF 0,

MELATERZERZS T SHNEET : print, max, min #Z.



| **kwargs gathers the keyword arguments into a dict

the order is fixed: plain -> *args -> **kwargs

def show(first, sxrest, skopts):
print("first =", first)
print("rest =", rest)
print("opts =", opts)

show(1, 2, 3, mode="fast", retry=2)

output

first =1

rest = (2, 3)

opts = {'mode': 'fast', 'retry': 2}

Two stars collect the keyword arguments into a dict. args and kwargs are only

customary names — * and xx are the syntax.

Slide 44 - **kwargs gathers the keyword arguments into a dict

MTESEMBRBINTNXBF SN —TFH, BESHR, EREHHRNE. F
5 6 WHHAE,

=MSHAU—ER, INFEEEN: B3, AF *args. &G **kwargs,
XEB 1487 first, 2 1 3 #% rest xE, M TFBEFSEIK opts IZE,

E
\/_~E

args M kwargs IR PN RFIRBIBEEX, BREAIRIHBEER, EFEGREN—FMBAHXA

, MBBFRSIOEEZ RN ERIMRIZERINAR.



| Python has no function overloading

the later def wins

def f(x):
return x *x 2
def f(x, y):
return x + vy
print(f(3)) # the one-argument f is gone

traceback

Traceback (most recent call last):
File "example.py", line 5, in <module>
print(f(3)) # the one-argument f is gone

ANNAA

TypeError: f() missing 1 required positional argument: 'y'

EREY, EEXNEERSENEN, FE2HKE—FA—1&,

Slide 45 - Python has no function overloading

A C+ Java . PLEEBRBFRSHORMAULRE, WES, Python BAX M
.,

£ Python &, def XEi ER—(E: EREUFHZBATRF L, FZ1 def f M2 f EFRLT
BFREL L, FERBNIKASIAT, MERT., XM x=12ZFEx=22—O%,

FRIA (3, 4) IEE, f(3) 3R TypeError, i#/DT—1N3%4,
B MRIESH B ARNSE,, BAEIASEEE *args,

SEHEFRZMN: — T XEETAEEMITRIBRE, SHHMS— R REIESIE, mAR
wiE, RRE—TEREHIEHERAT .
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Type hints and indentation

| Annotate the parameters and the return value

Python 3.5 and later output

def c_to_f(c: float) -> float: 98.6
return c x 9 / 5 + 32

print(c_to_f(37))

: float says the argument should be a float; —> float says a float comes back.

Slide 47 - Annotate the parameters and the return value

BESREEZHRIRE, FikEESIREERERE, XMEEM Python 3.5 FHI8H,

HER XTRBEZ—MNERY, RE—NFRE. F1FEEEZRHTIHMAEENZOKRMTA
o

F—TE—TEZMRS,



| Python does not enforce them

try passing a string

def c_to_f(c: float) —> float:
return ¢ x 9 / 5 + 32
print(c_to_f("37"))

traceback

Traceback (most recent call last):
File "example.py", line 3, in <module>
print(c_to_f("37"))

A ANAAAAAN

File "example.py", line 2, in c_to_f
return ¢ x 9 / 5 + 32

ANy

TypeError: unsupported operand type(s) for /:

'str' and 'int'

IRERARRE, XREEERFN, BIHEERYCHI—1TZRE,

Slide 48 - Python does not enforce them
B—PFERFEHZE, Python —BEARMMESR T, BERITREREN—1TTIRE.

X—R g5 KERNEN Python @BRRgkin B ARZ IR, EMUTETNE. 5TRER
FTRERZE,

REE(E B2 can't multiply sequence by non-int of type 'float' — ¥ = E il 2 F 5 £ Fe ;5 /9(0]
B, TEFREMINET float,

BERAAES, NTATES? T,



THREE REASONS

| So why bother writing them

* One: they are documentation that cannot go stale.

A comment drifts away from the code. An annotation sits on the parameter

* Two: your editor can use them.

Completion gets sharper, and silly mistakes are underlined as you type

* Three: they are the spec you hand an Al.

Write the signature and the types first, let the Al fill the body — far more precise than a
paragraph of prose

:,%IEEE 5 _§tb_§igo 49
Slide 49 - So why bother writing them

B—%K, XEAZEH., SEIREN "TXTSHENEH, MUBHRESZTICES, T2
ARFRRWA. RENEMESHETE, SSHEAREEARL

"%, TRBERLE. VSCode £7T Python EB2ZfE, BMINRHEEEENIIE, &
KESHIRL, AARFIET.

B=FBE SRR, WERI—ITEIR SREA SR, SERNBERZHER—
ERiE, MeEkEER2MEBEEERIL t:iéiékijw "F—'D'iﬁfﬁﬂ



| Three lines beat a hundred words of prose

What goes in, what comes out, what it does — all three lines say it.

a spec an Al can read

def merge_sorted(a: list[int], b: list[int]) —> list[int]:
"""“"Merge two sorted integer lists into one sorted list."""

NiX—iftie, HYENREREANSERZ M HREIRE,

Slide 50 - Three lines beat a hundred words of prose

RETHRRE—HRENNE: FOSEPRELGIR, ERECIESIE, BOXHRAT
Gl

ER=AT4 A, BEEROINEATRBE, RH-BERESHE— 5P RMERD
HEFFRAIRAIER) —ERER: TRRAXE? BEFSIRTRUFRN? BNRHS
BAT?

=R Python lI— MRS, KR NREKTE), BRESHERDISIINNE.

WA WE—#HFH, WXASEREHRFRIITE. MOFLTENER, BBE

WEAE IR




| The shapes you will write most

four common signatures output

def fl(x: int) —-> str: 42 6 Ada is 18
return str(x)

def f2(items: list[int]) —> int:
return sum(items)

def f3(name: str, age: int = 18) —> str: # default
return f"{name} is {agel}"

def f4(x: float) —> None: # no return
print(x)

print(f1(42), f2([1, 2, 3]), f3("Ada"))

EBIREEFIR —> None —— IFMNEE 3 i: i&F return BIHREHEE] None,

Slide 51 - The shapes you will write most

PG FBE T IRIMASRRIRE RS HIER.

f2 B[ list[int] Xix TTREBEHWIIR), AESESTRRIE, X1 EAK dict, tuple L8
—1%,

f3 IRARIAMENRBEINERIM—ES, IiFES8R. §5. KB F5. RIME

f4 ¥7T ->None, 2 3 i, &8 return IR EURE] None, FRLAERIIREIZEEFLZ None,
AERN NBREIREOE] MAE, SEETRBREERNZ, TS T



| Back to the opening: four spaces apart

"done" outside the for "done" inside the for
for s in [50, 70, 90]: for s in [50, 70, 90]:
if s >= 60: if s >= 60:
print(s, "pass") print(s, "pass")
print("done") print("done")
70 pass done
90 pass 70 pass
done done
90 pass
done

FEREAREE, —DTEI—IR, — MEREFTEN,

Slide 52 - Back to the opening: four spaces apart
XA EFiHBRER>,
AR print MBS 7E for SME, BMEMEZTAHIT R, AB%EH THUTTRE, BT@ENE
K, B—RHNT, BT ZEMIT=E,
ARABHRENIERRE: E—TME MUERE). ERN 50 B—HBANRIE. AITED MR8,
BIEMMAEBRE print BERAT,
FEETRERIMTRE. Python INAMMAEHEEEENRER, RESXAE, RFSECSEL
*.
X:E Python R4 D URBIRFR{T LAY 4aRtse T, BENEXMET, MAXERR
Ho

SMNAIRE: BERfER, BXBAS—THREEERZRENIR—E. LTHEEHMERRE/L
17.



| Never mix tabs and spaces

def f():
print(1) # 4 spaces
i1 print(2) # one tab

# TabError

def f():
print(1)
print(2)

# 4 spaces throughout

Tab MIANSHIRER R L IJBE—HE%, Python ZBARENIARRE, SR TabError:
inconsistent use of tabs and spaces in indentation,

VS Code FAIAE Tab #ai=1g ., MR EHMUBRERE LA,

Slide 53 - Never mix tabs and spaces

RE—THAENRLER, EEEFSREMA—N, ENEERS LEAHR—MMREERD
KA gE— 1R —1%,

BRIMNERB—5: 5i—H 4 M=K, VS Code BNIASIE Tab BEMTHE, BCm—MRASH

[B]R,

H RS EALEEHMM: MMTT, PDF HEFIANKBESH —EidR, BEHES
Tab, &% TabError, EIH/LITEMMIEEFE—ERIR,

#9h, VS Code AIMITH TRRZ=AFRF, Tab MIZ=EHMEERLERT .



| EEE/N - 55 238
HBEEE —— X—RhE
score = 95 RFITEMH4A 2 XEBBEHITENMH4

6 & 3 + 1898 xrest INBINNE A
B FF 17 R8T
SKEANERZ—R, —F—F, E—BALH—A,

Slide 54 - FEZ/N - 58 2 %

E2R/AN, AER, BSKRILESK—R, B—F—dtl, BAETIT M,

[ 1@ - FEXEMAE, BWA 95 RITEMA? ]

ENZ ME—TAENDZHEAITI XFEAN, Uko<iiFSREESR.
BRI HEEMLEETET DA, BEIE—THENME, FEN—EZTE,
MRXEFNIEWERAS, DEEIER=MEEBEE,

[55 2 @ - PEXERBEHFTENITA? ]

ZHI:E break. continue F{EIf else ZEMEE.

BEAREEXLRREN: 8—Ri2Z). E2N—8. ERIREEEHhLENES, B
WHETBERTE, EERLE—E.

X MER EENHT YR, EEFEEANSENEE,
[3%-6 & 3 + 1MEZEZD? ]
ZHME LTI MR, INALLIRMISEE1EE, MNGE 3+11584, BE 6 &4,
6 £ #H 110, 4 2100, R{I578 100, thite 4.
MRE (6&3)+18, 6&3EF 110501173 010BHME 2, 115 3, MPTBRIFEEZIE.,

[58 4 3 - show(1, 2, mode="fast") B, rest 2(t4? ]



%E’\Jer%ﬁP BEADE., MNE: TRAUBIEZBESIER, FITUESEHA *args, FTE
KEFSEGH **kwargs,

25 first, 2 # rest, mode # opts, Fild rest ERE—1TtRHITA,

ARBRRTANGER (2) F—TES, AHESH (2) AZMTHESHNER 2. F 6 HaH
XTI,

[55 5 & - EZIFi73RERE — MERAEmEESD? ]
EEIFIZEER, STAMIAEX LGSR, BIETRIIB—ICRELE,

DFTENMAT TRA&) IN—1T THeESEEE), H=17: ATEHIMIT Thig M=17 TREX
B, HA1T. MEREAIRE.

ARFRHBEADNNAER—EBREHRE, WERBT, X—RIMIAZINTT.

RECAP

| What to take away

" sequence + branch + repetition expresses any computable process
* if-elif-else takes the first true branch. Write the strictest condition first
* Use for whenever you can. while is for "l do not know how many times"

* break leaves the loop, continue skips the round. Nested, break leaves one
level

* Aloop's else means "never broken out of' — read it, rarely write it
* Mix bitwise with anything else and always parenthesize
" Defaulted parameters go last, and never default to a list or a dict

* Type hints are not enforced, and still worth writing. Indent with 4 spaces

Slide 55 - What to take away
I\, B_FNEOXEX—ARBZELMRE BN EEEN, mMEHTRE.
BZRTREMBIFEH. ME 5 AR, LFE8—ERRABEHZE for,
BLRBTALEOMERN, 6 5 HATIRZEZTERRS, TEERES 144,
BN\FNERBRTIMNSKFRERENE, NERTIRERAERHEHTEREINE,



LAB 4

| Lab 4 — CiERE, FRHS5TEF

" 4-1grade(score) RE&EDE — FBRDXZIGF

* 4-2digit_sum(n) BFUBFEZH, MFERFHSH

" 4-3 is_prime(n) FIBKTEE

" 4-4 collatz_steps(n) BRZLLE: BEFR 2, FEE3I M1
* 4-5 triangle(n) ITENES=AK, REAERT

" 4-6 BEUHK — BE—NMERF, FTRERE

* 4-7 hanoi_steps(n) IBEERDSE - FTANTAEL 1 B9FHA

7B BRN CER (<17, BIXEE) . NRXRFR, IERSEHERERRIRT,

Slide 56 - Lab 4 — L8/, £H5EH

A ERtiER,

4-1 ENZDXINF: ZSBOXBEMNETBHNFHTIRES, ERTIIEBFZIECEENERZE,
mEAR K.

4-2 NIRRT S, MEEMASRIANERMEBRIERU—MUR L%, 4-3H 4-4 #2
HEREINE, 4-4 BINFEETEMNNITL: ESRAERENAE ERBHHZE TE,

4-5 REI5E 3 HRIBIUIRAA, EREMNFTESERTHHSEETT, EREREFES —TRT,
FIRLZIRFRTEERY.

4-7 2 AN AL 1 B9FFHR

PR
MZRTHR, PARBEHEREREIER, XZRENE,
A BRZ5NER B BRH C B, =REINFAM, CREZMIITERL), HRES,

27 LRl 2) —EBZHE 456, 10 B 27 HELL.

iglE, RARERBHEMPH, SENEKLE, TEAB




| Next time

You can repeat now. But the data is still scattered

L5: lists. Until today you handled one value at a time. With a list, a whole batch
becomes one thing you can pass, compute with and store.

Slide 57 - Next time
X—HNEARIRT TEEM—4E), B8RGENEERETIIE,

TR —EHMEBIERE—E, SR—THREREENLE, BFMIIRERE—X:
B ATTEME, FIRATE,
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