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1 Al
1.1 AREE— B

Python —YGE(T— 1. f—f7 A (statement). — /R (program) HEA
—H M LB MRS TRYIE R .

print ) RFEIEICA WRTERRE L, X MAERTH (output). 515 B SCARE — 5455
(string).

print("Hello, world!")
print("I am learning Python")

o B print() F&HE—FT.
o ISR " WEIE B BES ", PIFTERBER R AR .
o BFHATEMREITER A2 TR,

1.2 HERESRIERAS
VERE (comment) DL # TPk AT # JFII AL Python 20, IERRESH AR
1. JRR AR AR AR S (IO 1Th

# This line is a note for humans
print ("Hi") # you can also comment at the end of a line

T AR XA A B ) o
o BEBEVERI & i 24

o BATRE &I,
o WATAEAEIF A . FE Python H, AT H A (4, indentation) AR
3 B AZ R aiA% & B R (error),

1.3 WA, . Al

R 2 RE PSR OG —A] FLAKALRE: BIA (input)— 403 — . JC8 2880k, WE
AL, PR RER .

input () PRECEEUN AR SCA . B R IR [ — AN ER

name = input("What is your name? ")
print("Hello, " + name)

o input ) SR HAIL T 2.

o ALEARSCARFHE— AR (variable), IXFEDAURBLREMEHE

« A4 input O iR FAFHR, AR EACT, 200 int (L) Bedk,
HIRER

o 055 print (Hello) &A#—1 4 Hello WA &, Il NameError(fy44
R . AT E S| S print ("Hello"),



o fTHZH]— 1244 Python 44 ELEM, S IndentationError (4 HE4E %) .
o VAN input ) R [EIECF: B R 2R B FEAFE, BT ATEMUT B2k B, ZeE M
int(...) BB,



2 R, RASZEH
2.1 AFERSRYE

A7 i (variable) J2—MH (value) B4 F. R = REIEE, XMIERKE (assignment).
AT G, HETEAA .

age = 17
name = "Mei"
price = 9.99

print(age, name, price)

WAL age PRAFE 17. (AL EOX MERMITE T A XA 7, UG RN E:

age = 17

age = age + 1 # age is now 18

print (age)
name value
age > 17
name ’ IIMeiII
price > 9.99

B R AR T AT —ME

o = RERT M, ERIEER R A 4T R
o BHE MR TG, T ==L F ).

2.2 F7: BYEERYU

Python A W #p L2 AEUT ISR, B (integer, int) & 17 IXHEATEEEL . 3 8L (float)
AN, Biltn 9.99.

X EEAT (operator) 407



BE/F X BF  HER
+ T 3+2 5
- I 3-2 1
* P 3%x2 6
/ B (B2FAE) 7/2 3.5
// L4173 7//2 3
% By (BuB) 7% 2 1
ok s 2 % 3 8

o / RBIRRF AL A4/ 252 2.0,
o // M Y% W—EH:17 // 52 3,17 % 5 12 2,

2.3 RIAGRAEKR

Fik, (expression) ZATMIAEAARTE, G141 3 + 4 * 2. Python Hu@E #EAINTT
B (x F /5T + M -); RS RELE I TR A

input O) RE|FAAFES, B DACECA R B o ie i . —AME —FPp 2R BYAS i 05 —Fh, n4E
HAUEEHL (type conversion):

age = int("17") # text "17" -> number 17
price = float("9.99") # text -> 9.99
label = str(17) # number -> text "17"

print(age, price, label)

+ int("abc") LRI, BT AN AR R SOR
o RAREBLSIN  age: "+ 17 BRI HHI Tage: "+ str(17).
2.4 f/RESHER

fi/R{E (Boolean) HA P MNEEZ —:True o False, —{KIL# (comparison) £ [0]—
M R1E

BEA &)
— %7
= RET

<> UNF KT
<=>= NFET | KTST

print(7 > 2) # True
print(3 == 3.0) # True
age = 20

print(age >= 18) # True

H and. or. not EREZA I

age = 20
print(age >= 13 and age <= 19) # True only for a teenager



HRHER

o /BRI ENTE L (float), 4 / 2 M2 2.0, FHEEEETH //.

o = MY === BIRME == AR HIEMEE RS

o EFLFFERAEFEAM N "age: " + 5 &l TypeError. JEMH str(5) #ik.,
o FREOEARER0.1 + 0.2 NIEWFET 0.3 ANEXFF LR ==




3 FAE
3.1 FR5

PR (string) S35 HAOSCAR, FANFAF (character) #RA—AMLE, MIEE %S|
(index), H— KGR 0, AR 1.

T3 55— A A

word = "Python"

print(word[0]) # P (the first character)
print (word[2]) # t

print(len(word)) # 6 (how many characters)

o THEUN 0 IR, IrbAE—1~%K5]/2 len(word) - 1,
o TMEZEG|INAKRELEME word[-1] BH G —1F%F.
word = "Python"

print(word[-1]) # n
print(word[-2]) # o

o K| KK&EHHR (error)(—4 IndexError).,

3.2 PIB

Y1 (slice) BUFFFER ) —3B5r . 5 % word [start:end]. Y]y 7 start, {H¥E end Z
Rt L.
word = "Python"

print(word[0:3]) # Pyt (positions 0, 1, 2)
print(word[2:5])  # tho

« A start ZoRM 0 JFUA; A end FoR—HEIKE.
word = "Python"

print (word[:3]) # Pyt
print(word[3:]) # hon

o FHEABTFRAK (step). wordl::-1] &% (reverse) FAFH .

print("Python"[::-1])  # nohtyP

3.3 FRPEHEITKRE
77 (method) R FHAEMBRE. RS KIHE:

name = "mei chen"
print (name.upper()) # MEI CHEN
print(name.title()) # Mei Chen



print(len(name)) # 8

FAFHRRANTIAERY (immutable): 775232 o] —FFEAF R, 4R A (original) 5
A

name = "mei"

print (name.upper()) # MEI (the returned value)

print (name) # mei (the original is unchanged)

H T (B NHERIR BN

Ik #X ¥ HR
.upper() / .lower() MWAEK/NG "Hi".lower () hi
.stripQ) WISk " hi ".stripO hi
.replace(a, b) PRV "cat".replace("c", "b") Dbat
.split(sep) PR i) 2 "a,b".split(",") 'a', 'b']

A+ BT, X MEPFEE (concatenation):

first = "Mei"
last = "Chen"
print(first + " " + last) # Mei Chen

3.4 P
ES R (Estring) JA/MERBESCAS . 708 SR £, IR €. .. S(EEk.

name = "Mei"
age = 17
print(f"{name} is {age} years old") # Mei is 17 years old

o K¥ES B AT PUBATA 263550 (expression).
o {value:.2f} 2PUFHTLAF] 2 (/MY (decimal places).

price = 9.5

print(£"Two cost {price * 2}") # Two cost 19.0

print(£"Pi is about {3.14159:.2f}") # Pi is about 3.14
HIRHER

o FLIRAREFEHE s [0] = "x" LA, BB A

o K5IM 0 HIf: a1 FA e s-1], 1M s[len(s)] &AL,

o Pk sla:b] 0% a, HEE b ZHEjfEIE.

o FAFRITEIRII S FAF R s upper O AFE TS5 AL5F T

10



4 EFH
4.1 if / elif / else

R if RGP 2. AL (condition) NER, ‘A B1T4iHE (indent) HY1X
. if X—4TPAE S (colon) 4.

score = 72

if score >= 60:
print ("pass")

# pass

F elif(else-if) MM LIEN, H else Fn” HETA N . Python Hizfr8—A4-H
HI#45r 3% (branch), 2R 5k H AT .

score = 72

if score >= 80:
print ("A")

elif score >= 60:
print ("B")

else:
print("fail")

# B

e H ==(%7T). '=(A%ET). <. >, <=, >= LEIMH.
o —KHH (comparison) 53| —/Mi/R{H (Boolean)

4.2 ABFH

A and. or. not HEAM. and FFEBHMEN N H or T EAERE— N E not B1H/R{E
B

True B{ False,

age = 16
has_ticket = True
if age >= 18 and has_ticket:
print("entry allowed")
else:
print("entry refused")
# entry refused

o HFEEALFEERE: (a or b) and c.

temp = 30

if temp > 25 and not temp > 35:
print("warm but ok")

# warm but ok

HIRHER

o FE elif, g else if,

11



o B4~ if [ elif / else fTARPAE S : 45, FHIIERHREHEIE.
o if x = 5: & W] ==,
o else JGHIAREAE, HA if fl elif A EREM.

12



5 ZEf

5.1 for P&¥5 range

G¥5 (loop) & EE iz 5. for THERXFFH (sequence) RN ITTRERE —IK.
range(n) 254 0 3| n - 1 MEFE.

for i in range(5):
print (i)
# O, then 1, 2, 3, 4 (each on its own line)

« range(a, b) M a | b(AMIE b),
. range(a, b, step) A4 (step).

for n in range(2, 11, 2):
print(n) #2468 10

5.2 Rim#ER

BEFRATBL W E N — S5, IEmSRZ B eE— N 2R, AR —REH (up-
date) B. X248 (accumulator) =,

total = 0

for n in range(1l, 6):
total = total + n

print(total) # 15

o [RRERY T IR ARG A 2 DA U AT B A

count = 0
for letter in "banana":
if letter == "a":

count = count + 1
print(count) # 3

5.3 while f§¥

while JEM RBEFM RN EM —HFRE . 2 O UE F 2 7- 70, 5 W Bk A 1k
— X I JERREFA (infinite loop).
n=1
while n <= 3:
print(n)

n=n-+1
#123

o break 23 Z|EITEER.

13



total = 0
while True:
total = total + 10
if total >= 30:
break
print(total) # 30

5.4 BREEH

— MEFAE TS — MEA B, 2 R ENEIR (nested loop). FMNZ1EFR (outer loop)
e—%%, WIZPEFE (inner loop) AR SERIZAT—i .

for row in range(3):
line = ""
for col in range(3):

line = line + "x"

print(line)

# kK

# kK

# kK

HILER

e range(m) M 0 F|n - 1, Ng 1 3| n—Z 2= — (off-by-one) F5i%.
o —ii A R—IAMITE S IntETE; LM D — A

o while UK T HUEIZ &, Wie ToRIEIR.

o AERkYeE MRESEATETE IR Y AE R I T R R AE TR G R fis TR .

14



6 FFRE 4P

6.1 H|FE
FIF (list) 78 [1 B FRAFFZAE. B0 (item) FA— RG] (A 0 IF-46H).

scores = [88, 71, 95]

print(scores[0]) # 88
print(len(scores)) # 3

scores.append (60) # add to the end
print(scores) # [88, 71, 95, 60]

o HZEGIMAEKRATTEK scores[1] = 100,
o HEW A KA, FAFERATT.

KRB MIIET I
TH i
a.append (x) TEARREME x
a.insert(i, x) EAE 1A x
a.remove (x) MHERSE—1 x
a.pop() / a.pop(i) MBRF R ] e J5— Aot &k /56 14
a.sort() [ HE
sorted(a) & [l — B 2 HEF 51 2
X in a X %E§U§§Him%?

len(a), sum(a). max(a). min(a) K/NFIPLRETTE

6.2 WHIE
g (traverse) IR BE M HENTCE . for TEFAAI MR, AHEHERT].

scores = [88, 71, 95]
total = 0
for s in scores:
total = total + s
print(total) # 254

o YRIEINTFFEZRG|N, H enumerate.

for i, name in enumerate(["a", "b"]):
print(i, name) #0a / 1b

6.3 —#EFE (M)

YL (2-D list) 27 SIRISNIR— — A mAT ML M AS (erid). AP
5|:grid[row] [col].

15



grid = [[1, 2, 3],

[4, 5, 6]]
print(grid[0] [2]) # 3
print(grid[1] [0]) # 4

o JHRENEER (nested loop) PilaE— T

grid = [[1, 2], [3, 4]1]
for row in grid:
for value in row:
print(value, end=" ")
print () #1234

6.4 FRFEFR
H RS2 (list comprehension) B —47HtBEM i — 4~ #1 1) 3 [expression for item

in sequence],

squares = [x * x for x in range(5)]
print (squares) # [0, 1, 4, 9, 16]

o Dk if ALREII UK.

evens = [n for n in range(10) if n % 2 == 0]
print(evens) # [0, 2, 4, 6, 8]

6.5 JTLHSEA

Jtdl (tuple) 2 RHES HAGE E T . Q@2 G BB HEeERAEREET &N
i, e (unpack) F|Z2MH T H,

point = (3, 4)

X, y = point # fEt
print(x, y) # 3 4

s B2 [l PS5 R A R AR, SR ] —~Je 4

def min_max (nums) :
return min(nums), max(nums)

lo, hi = min_max([5, 2, 9])
print(lo, hi) #29

BE (set) BAMERF—K, M HEAT . EidaGAREE, DA R
(membership test).

votes = ["red", "blue", "red", "green", "red"]
colours = set(votes)
print(len(colours)) # 3 (EECER

16



print("blue" in colours) # True

IR

e b = a RE&EHIIFE: WAL T80 FE—DIE, —N5 — WA, H a.copyO
g al:].

o Wi — I ILER al-1];allen(a)] &AL,

o append HIN—ANITE; BPHES — KA extend B +.

o i [[01%3]1*3 @MIE GBI FE—1TH =151 . ZEHEREI TR

o N ANTIUREWITHEFIES:(5,), A g (B).

o EEHEEHMT. WAER, FrRARGEH s[0] k&5

17



J

o

FH

7.1
Tl (dictionary,dict) fRFHE (key)— {H (value) By EHE . MBIk A R E, WA
il RG]

student = {"name": "Mei", "score": 88}
print(student ["name"]) # Mei
print(student["score"]) # 88

7.1.1 IS ER
G RE, SRERINE, BEEE AR

student = {"name": "Mei"}

student ["score"] = 88 # add a new key

student ["score"] = 90 # update the value
print(student) # {'name': 'Mei', 'score': 90}

7.1.2 KESEH
M in ARSI WP R, 80EH . items O [W] 155 EAI{H

student = {"name": "Mei", "score": 90}

print("score" in student) # True

for key, value in student.items():
print(key, "=", value)

# name = Mei

# score = 90

o UHURTETERT, . get (key, default) 2R [E[—ERIAE (default) AN EE,

student = {"name": "Mei"}
print (student.get("age", 0)) # O

B LM SR E R B2 R

word = "banana"
counts = {}
for letter in word:
counts[letter] = counts.get(letter, 0) + 1
print(counts) # {'b': 1, 'a': 3, 'n': 2}

o HB—IKIBR| AR, . get (letter, 0) &%b L 0, FIPAANSH KeyError,

ISR

o M dlkey]l EHPCNFAERIEE S KeyError; SEH d.get(key) B{HIHr if key in
d,

18



o PR dlkey]l IAEHSEHEIHE—HEME—1,
o SEAUEATIASH), LU FATER B TSR A RE S B

19



8 HMBEWMR

8.1 ENXSHMRH

PREY (function) @ —BrA 4. AEEMEHMRIG, H def & X (define) B, FHA
FIH (call) B,

def greet():
print("Hello!")

greet () # Hello!
greet () # Hello!

o BT A HOATEVR T BR O A 18T

8.2 ;‘@,lﬁlfﬁ
BRELCFT DA return &[0 (veturn) —AME. 8 HALEAIAME.

def square(n):
return n * n

print(square(5)) # 25
print (square(3) + 1) # 10

o return &3 ZIZEWR KA. %A return HYpRZEIR[H] None,

8.3 B¥. LSEEMB,

&2 (parameter) & def HZF. L5 (argument) ARG L HI(HE.

def power(base, exp): # base, exp are parameters
return base ** exp

print(power(2, 3)) # 8 (2 and 3 are arguments)

TE R A TR AL Y AR B Sl (local) ——& RAEAR A . X ME Rl e n e
15 (scope).

def £():
x = 10 # local to f
return x

print (£()) # 10

# print(x) here would be an error: x is not defined outside f

TS A BOAE (default value), I FI AL R I AEH €

20



def greet(name, greeting="Hello"):

return greeting + ", " + name
print(greet("Mei")) # Hello, Mei
print(greet("Sam", "Welcome")) # Welcome, Sam

8.4 WREMR

I FEM G (procedural abstraction) A 2B AE — 2 FIa . VRIEREN 2
FHIEMAFRMHE, AR E AR .

def area_of_rectangle(w, h):
return w * h

print(area_of_rectangle(4, 5)) # 20

o WA PF R, AR T, IR R EA AT

8.5 BHRGIA
Wi (module) &R BUBBEUINCHE. ] import S (import) &

import random
random.seed (0) # makes the result repeatable
print(random.randint(1, 6)) # a dice roll

import math
print(math.sqrt(16)) # 4.0

H WAETR

BAE return, REUNIR[E] None, FTHI (print) AR [H] (return) A g&—[0 =,
ANFH VT AE I ERAAEAN def £ (x=[1) [ — MR SAE AP [ L5,
PRSP R AY ) AR 52 SRR, FEANATE AN

M £0O Aztrwd; 25 £ LE5IHE.

21



9 HiR. RESWH

9.1 HFRSIR

PSS A=Ay B, TEVEBE R (syntax error) 7% T Python HYBLIN, FFDAKRATE
VRIZAT. JEATIAES (runtime error) TEZAFARA R, INRLE . BHHEHE (logic
error) REIZAT, {HE AR Z .

# A runtime error, caught so this block still finishes:
try:
print (10 / 0)
except ZeroDivisionError:
print("cannot divide by zero")
# cannot divide by zero

o Python &ATHI—B[EI#) (traceback), B/R¥eMPHE B4 M MEEE.

9.2 try / except / raise

A MBI TE try. AREKIK except Sk (exception) Jf4bH (handle)
B, AR

def to_int(text):
try:
return int(text)
except ValueError:
return O

print (to_int ("42")) # 42
print(to_int("abc")) # 0

o FFEARNYZEAY (ValueError. ZeroDivisionError %),
o raise RGN H SHYEEIR.

def set_age(age):
if age < O:
raise ValueError("age cannot be negative")
return age

try:
set_age(-1)

except ValueError as err:
print("error:", err)

# error: age cannot be negative

9.3 WA S

Mt (test) JRA A 2 E L HIEFMER. BEHERREL, MEHBAHE (edge
case) LT/ NN SN | 2 N O [

22



def average(nums):
if len(nums) == 0: # edge case: empty list
return O
return sum(nums) / len(nums)

print (average([2, 4, 6])) # 4.0
print (average([1)) #0

o fEAL (vobust) AU SR AT RN A AR B S UHEAL BEEA],
HIRER

o AR except : — A H ARG 1R, Bl except ValueError:,
o IBVEHTR (syntax error) TEFREFFIETHIELH IEE, FroAeBix L,
o T FE N (kA =, BKRME), AsE I A B AARF .

23



10 3tfF

10.1 BEEICAIH:

A (text file) 8 CARRFAERESL o i open(name, mode) #JJF 1, H ki
(mode) YR A RE . IR with, B SHR I .

10.1.1 BA
B et H—ANECE, HE AR IH 2

with open("notes.txt", "w") as f:
f.write("first line\n")
f.write("second line\n")

print ("saved") # saved

10.1.2 3B
R "o (BRI KR, cread O HEEENSCHAEN— D FAFER IR E]

with open("notes.txt", "w") as f:
f.write("hello\nworld\n")

with open("notes.txt") as f:
print(f.read() .strip()) # hello / world

10.1.3 BATEE
i Py SCE, — KA R 1T, .strip() &EER (remove) KBAJHATSF (newline),

with open("data.txt", "w") as f:
f.write("Mei,88\nSam,71\n")
with open("data.txt") as f:
for line in f:
name, score = line.strip().split(",")
print(name, "scored", score)
# Mei scored 88
# Sam scored 71

10.1.4 B0
iz "a" BN (append)——EFER BN, WA RA NZ.

with open("log.txt", "w") as f:
f.write("line 1\n")
with open("log.txt", "a") as f:
f.write("line 2\n")
with open("log.txt") as f:
print(f.read() .strip()) # line 1 / line 2

24



B FX

vt B (EA)
"5 (SEikE)
"a' BN (ININEIKRE)

HIRHER

o —FEERMCM, B with open(...) as f:, BELEEREMR.
o read ) HEEAN UMY H—DFEAFER I, BATREIVTE \n.
o et TSRS S BB KA "an,

25



11 BBt
11.1 BRE5H8

SA3A (algorithm) @— 17 BEMR TR )Y 1 T 22 BRI B . 0% (decomposition) Y& &2
RIS/ . BRI RS2 o

# Algorithm: find the largest number in a list
def largest(nums):
best = nums[0]
for n in nums:
if n > best:
best = n
return best

print(largest([3, 9, 2, 71)) # 9

o Jli% (abstraction) )R EUE ZREANTT: R EIEM largest(...), RUFEIZEEA
I;;I)rl.llo

1.2 RBSHER
PR (pseudocode) ATV, KA LHIGHL, SEIEMRIGZ AT, A
EPELT.

SET best TO first number
FOR each number n
IF n > best THEN
SET best TO n
OUTPUT best

AR (Howchart) HE[EAEAY T i BB IR—I5HE, BAHIWT (decision) —4
28, ML FR T o

11.3 BH5FAR

iHIT (recursion) EiE—PMEEHHEEHCD . EREMEIERE (base case)(— 4> aj H
WA, LRI, PAS— ST (recursive case) (BEAERE/MAUEA LA BELD),

26



call stack

fact(l) -> 1 (base case)

fact(2) -> 2 *1 =2

calls
returns

fact(3) -> 3 *2 =6 v

factorial(3) W IR - EEASVA SoSets, FEHAH S & o]

def fact(n):
return 1 if n <= 1 else n * fact(n - 1)

print(fact(5)) # 120

o FANEHERTE HEIELETE AL (call stack) b, HF & LA TR,
HIRHR

o BT (recursion) WAUHEMEEIE (base case), M ICREHAM, FEH M.
o iU (pseudocode) HIRALRI——AbhEiztT, (HEE—PHRENHRE To b Lo
o SRIEKIER— NS PRI, B F SR,

27



12 FAmgH

121 FRBEXI (ADT)

MG (abstract data type ADT) i —SE KO SO & 0 1F, 1578 Q16T 56 3L
SFF. WL E R BRIER G, TR RS B fE A 72

# A stack ADT, built on a list

s =[]
s.append (1) # add
s.append (2)
print(s.pop(O)) # 2 (remove the most recent)
12.2 48
# (stack) s2 b5t (LIFO). fRIEICRIEA (push) HTL, EMARTIGH H (pop).
Stack (LIFO) Queue (FIFO)
push / pop
i (top)
30
T 10 || 20 || 30 l
20
dequeue enqueue
10 (front) (rear)

M TERRS R (R EEIEH ), S A A B (Jortsti)

stack = []
stack.append("a")
stack.append("b")
print(stack.pop()) # Db
print(stack.pop()) # a

12.3 BAFY

BAF (queue) f25eitset (FIFO). RFEBAEABN (enqueue), MBAT HBA (dequeue).,
queue = []
queue.append("a") # enqueue

queue.append ("b")
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print(queue.pop(0)) # a (dequeue the front)
print(queue.pop(0)) # Db

12.4 &%

R (linked list) j2—H 78 (node)o BT RURAEEIRAT— g ) B — A7 S5
(pointer); fxJ5—1~4§1] None,

head

3 — > 7 > 9 e——p None

RS BT ARG R N SR, SIS AR None

n3 = {"data": 3, "next": None}
n2 = {"data": 2, "next": n3}
nl = {"data": 1, "next": n2}

node = nl

while node is not None: # traverse to the end
print(node["data"])
node = node["next"]

#1123

12.5 MR

WG4y 3¢ (hash table) MG K% (hash function) HUEEMLET 2| —ANFE . PHASEE T RETS A
[&]— A~ fil XY hsE (collision), Python B dict BiE2MATZ, AR,
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key hash()

0
slot = hash(key) % 6 —
. 1 Mei
Mei > —
2 collision
Sam > —
3 Sam » Tom
Ana > —
4 Ana
5

W A R KA BT 1) — Al PSS T RE TR AR — A (bR

table = {}
table["Mei"] = 88
table["Sam"] = 71

print(table["Mei"]) # 88 (fast lookup by key)

12.6 —XHREW

T XARZEM (binary search tree, BST) fREFA 7 WAL Z AL E AT RN, BAE#
THHE R, ER—EHRR.

root

in-order traversal: 1 3 4 5 8

TR - B/, BRI E A
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def insert(root, val):
if root is Nonme:
return {"val": val, "left": None, "right": None}
if val < root["val"l:
root["left"] = insert(root["left"], wval)
else:
root["right"] = insert(root["right"], val)
return root

def inorder(root):
if root is Nonme:
return []
return inorder(root["left"]) + [root["val"]] + inorder(root["right"])

tree = None
for v in [5, 3, 8, 1, 4]:

tree = insert(tree, v)
print(inorder(tree)) # [1, 3, 4, 5, 8]

12.7 B

K (graph) &—2HH 1 (edge) FEBAOTI N (vertex). 2B#:3 (adjacency list)
BRI R F 2w WAt 7 =

graph = {

—‘/I\”

IIAII : [IIBII , IIDII] ,
IIBII : [ IIAII , IICII ] ,
IICII : [IIBII , IIDII] )

“D": ["A", "C"],

O—¢@ |

TR A AL B, PARCE S8R E X

graph = {"A": I:an’ an]’ ngn. ["A", ncn:l’ ngn . ["B", "D"], npn. I:"A“,
an “C"]}
for vertex in graph:

print (vertex, "->", graph[vertex])
# A -> ['B', 'D'] (and so on for B, C, D)
HRER
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o B (stack) JRIFHEEH, BAS (quene) JEEHEEH, BHEIR.
« 4 pop HHIAZ BT, JeRAE LR A RS
o {EREH (linked list) 1, 755 head f5EFHLSET 75 TR .
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13 #=#R. HFS5HR

13.1 LBERSHER

B4k (search) FIRARBNFAMELEMP . LtEE K (linear search) B MEERNICER, AT
PAESHEA S RHAA R

def linear_search(items, target):
for i in range(len(items)):

if items[i] == target:
return i
return -1 # not found

print(linear_search([4, 8, 2, 9], 2)) # 2

“r#E4R (binary search) PR1G%, (AFFE—NBHFIIER. ©E—LIEEETE.

def binary_search(items, target):
lo, hi = 0, len(items) - 1
while lo <= hi:
mid = (lo + hi) // 2
if items[mid] == target:
return mid
elif items[mid] < target:
lo = mid + 1
else:
hi = mid - 1
return -1

print(binary_search([1, 3, 5, 7, 91, 7)) # 3

binary search for 16 (the array must be sorted)

step 1 2 5 8 12 | 16 | 23 | 38 mid = 12 < 16  -> search the right half

step 2 16 | 23 | 38 mid = 23 > 16 -> search the left half

step 3 16 mid

16 -> found at index 4

(01 (11 [21 (31 [4] [5]1 [6]

oA RE AR R EHDTIIR B O(log n)
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13.2 HF (BWS5EA)

HEF (sort) ERAEICERIMFHELF . B HHER (bubble sort) S &2 524k (swap) Ji7ARE
HIFISBICER .

def bubble_sort(a):
a = al:] # work on a copy
for i in range(len(a)):
for j in range(len(a) - 1 - 1i):
if alj] > alj + 11:
aljl, alj + 1] = alj + 11, aljl
return a

print(bubble_sort([5, 2, 4, 11)) # [1, 2, 4, 5]

HAHEY (insertion sort) —KIE—PICEIEE HEGF AT, FLEAHOCRMAE R 2 )&
TERAE:

def insertion_sort(a):

a = al:] # TERIA L #RAE
for i in range(1, len(a)):

key = alil

j=i-1

while j >= 0 and al[j] > key: # {EBCKMIELGR
alj + 1] = alj]
j—:
alj + 11l
return a

[

key # 0 key AL

print(insertion_sort([5, 2, 4, 1]1)) # [1, 2, 4, 5]

o FEESAUEE, H Python WE R sorted():

print(sorted([5, 2, 4, 1])) # [1, 2, 4, 5]

13.3 BHEHR
A (efficiency) A2 Mk AZSRI, TAFRE/ERNK . AR O i85 (Big-O) %k

A E .
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steps

O n T T T T T
1 2 3 4 5 6 7 8 9 10
input size n

LR, A AU 4 1 B

Big-O 2% H#iF

o(1) HA AT L
O(logn) X4 — ik
O(n) etk ZeiEATR
O(n®)  FJ5 Rty

def steps(n): # how many steps a linear scan takes
count = 0

for i in range(n):
count = count + 1
return count

print (steps(100)) # 100 -> 0(n)

13.4 FEHLHEESED

random FER A FENLEL. H— PP T (seed) 1RGN HEAZ . AU (simulation) i2fT1R
Z R FEHLRE AR AT — B

import random

random. seed (0)

rolls = [random.randint(1l, 6) for _ in range(1000)]
print(rolls.count(6)) # about 1/6 of 1000

HRHER

o —/y#4k (binary search) H % EHEFIIFFAH L
« K O(Big-O) BLAy 2RI, N2H IR0 (n2) 1Y 77k U TER N AR A 7T
BEPLL O(n).
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o BiHEF (bubble sort) & O(n2)

> ul A, AR RS R ARG
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14 THENRSHEEA

14.1 RENR

% (class) 3k UEF. % (object) J i1 &AM UK M A HLRA T (4301
(instance)). __init__ @M H¥E (constructor), F R BN 5H self e 44
.

class Dog:
def __init__(self, name):
self .name = name # an attribute
def speak(self):
return self.name + " says woof"

d = Dog("Rex")
print(d.speak()) # Rex says woof

 name J2J@¥ (attribute) (5% L IEHE);speak £ ¥ (method)(—Aah1E).
bk str__, #tREFEH print (obj) EonfHA:

class Dog:
def __init__(self, name):
self .name = name
def __str__(self):
return f"Dog named {self.namel}"

print (Dog("Rex")) # Dog named Rex

14.2 4K, BESEE

k7K (inheritance) 1128 (subclass) & 2 (superclass), ] super () WA &
5 (override) — P HEKRMZE .

class Animal:
def speak(self):
return "some sound"

class Cat(Animal):
def speak(self): # override
return "meow"

print(Cat() .speak()) # meow

$% (encapsulation) fEEIEFHAE T VA G, 24 FAIMN—N T RILERNE LA (private)
1 o
class Account:

def __init__(self):
self._balance = 0 # private
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def deposit(self, n):
self. balance += n

def balance(self):
return self._balance

a = Account()
a.deposit (50)

print(a.balance()) # 50
Z75 (polymorphism) HREEE R —PH5 . ZMITH B17
speak.,

class Cat:

def speak(self):
return "meow"

class Cow:
def speak(self):
return "moo"

for animal in [Cat(), Cow()]:
print(animal.speak())  # meow, then moo

14.3 HEERK

B (paradigm) 2 ERFHINFE . TFEZ (procedural) AL E— &AL RA KA 1
['j}(]‘ % (object-oriented) AU IEHHRFA T AHL IS . I (declarative) fCAS LT
TIRBAR A, TR B AM (9124305 SQL).

def total(nums): # procedural
t=0
for n in nums:
t +=n
return t
print(total([1, 2, 31)) # 6

print(sum([1, 2, 3])) # 6 (declarative: same result)
HIER

o HANTTENE AN SHEREZ self,
o __init__ HIRAHRIEINR, BIEN R & H izt
o A= MREMDRREE SRS B DA
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15 FIEFR

15.1  HArE o

LS (bit) J2 BN 0 B 1. b (binary) J2PA 2 9 RAIECH: (IR HH{EHE E
AR (1. 2, 4, 8--+)o FBEH (denary, DA 10 JJiE) RHATFH AL

8 4 2 1
1 1 1
8+4+1 = 13

RIS 1101 Tk 8+ 4 + 1 = 13

print(bin(13)) # 0b1101
print(int("1101", 2)) # 13

o 8 AMHEFAL AT (byte)o AT RN, BEIERIALIE UL (overflow) (LE[H]).

x = 250
x = (x + 10) % 256 # one byte wraps at 256
print(x) # 4

753t (hexadecimal,base 16) & a1t — gl Yy 52 75 20—+ kil ke AUk Y
AL, Python fi] Ox Frn--7 itk
print (hex(255)) # Oxff

print (OxFF) # 255
print (int ("ff", 16)) # 255

15.2  HaEESH

45 (compression) LEEHRAE /N Tofit (lossless) Hegifr B B — A~ LUEE, IrDMRBENRG L
JR GG E R . AL (lossy) 4 Eda—2egi 5 ——H/MEAK#H—H TR FE K.
IR gmAY (run-length encoding) J&—FhEj BLAY LI 7 ¥ #E— Bt (run) (FA) fARL”
AN+ {E

def rle(text):
out = ""
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i=20
while i < len(text):
run = 1

while i + run < len(text) and text[i + run] == text[i]:
run += 1
out += str(run) + text[i]
i += run
return out

print (rle("AAAABBBCCD"))  # 4A3B2C1D
B IRAER

o n HAF (bit) REFF 2%%n MOREIRME, JEREE 0 B 2%+n - 1,
o AHUES (lossy) & ZE 40y HIoRik ) Joti 4 (lossless) nl ARSIk 5
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16 FHHEMEE

16.1 fFARWHSBRITER
VI (computing) FLR VAPV HA . A0BH. i, SFAORCPERAE BT
25 (design cycle) itk —— 1. 485 . W, Bo—— R ZK.

o JERPERIT, Seff—/NEkar, M, FEZ .
o FEfy BLARTBA T AR, HE AU

16.2 HEM

HHEM (Internet) J2” FIZEATIMAS". BRI Edli ) (packet), ‘B4 5L
i, 65— S PR B IHER . AR (protocol) HSL[EHLN (FI4n TCP/IP) iLiX—4]
B WER—SARWT T, Bl il 7 — 45— XM JTR (redundancy), ‘Ea7 R A4

(fault tolerance).

I L 1A - B 2R SRR A 45 2 TR — SR A

Image: The Opte Project, CC BY 2.5 (commons.wikimedia.org)

)= 3l

HTTP f>RIF L% M T
TCP A%, )Ttk
P a5

16.3 FrSAHAIHE

¥ (sequential) AR —RAM—H . IF4T (parallel) T15EAE L MZL (core) | [R] B UT
JUE, RATRAR RN (speedup). 43AfaX (distributed) 154 TAE/ BRI 2 &1L
b, Bz
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o HAERTH FEREEHAT: H LB IRUAELFA— L HIER

16.4 WRHRHPM

TR R IAL, WAk FEL. £ (digital divide) F5HY & I IERA NHFREF-2F
HH B AR B2 T i B R e EAR L (bias). ZLEEAIE AL (intellectual
property) (VFA]), AR AMTHIAS AZHE (personal data) FIFEAA (privacy).

HIHR

o HEEM (Internet) FITT4ER (World Wide Web) Aig— a5 J5 4 W H 2184778 B Bk

M2 ER— AR5
o HZABREL (core) HAATEALSS RENF MR [Fl bz ATl o i A4 H -
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17 ZeEH
17.1 B/

—AN/NIH  (mini-project) 8 FT TR AR YE A Gk 513 BB |
WAk AL, DARATETH s . Xt AP ERRIUT S IES.

17.1.1 BiH: T84

def average(marks):
if len(marks) == O:
return O
return round(sum(marks) / len(marks), 1)

print (average([88, 71, 95, 60])) # 78.5

17.1.2 HH: Gt REAK

def count_passes(marks, pass_mark=60) :
passes = 0
for m in marks: # iteration
if m >= pass_mark: # selection
passes += 1
return passes

print (count_passes([88, 50, 95, 60])) # 3

17.1.3 BiH: BRE=

def merit(marks):
return [m for m in marks if m >= 80]

print(merit([88, 71, 95, 60])) # [88, 95]

—MEDGER L

AP GRS Bk — A3 — B3 (selection) FIiEAR (iteration) Ay Sl FE
(procedure), DA —28% A /iy . AR H AR @ XFIES—Selu e, #HE

ENPHER .
HIRER

o /PR, BEEE I, ARG e
o JCESERAEH, PRI — B — g, RS A TR S AU
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