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B HARFH:

- BRUNFRAVEFBIER—BZERNRSAER, FRZEIZFEINEZEAM?
- FJLMERARE N ist, olFENSEEERFIkSR

names = ['Ana', '"John', 'Matt', 'Katy']

grades = ['A+' , 'B' , "A' 'AT ]

- JLUBEERSIVE, EIRERRENFERENSR
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m (HARTH:

- OJLAREElist:
eric = ['eric', ['ps', [8, 4, 511, ]
ana = ['ana', ['ps', [10, 10, 1011, ['mg', [9, 1
]

john = ['john', ['ps', [7, 6, 5]], ['mg', [8, 5
grades = [eric, ana, john]

def get grades(who, what, data):
for stud 1n data:

= At gt — ¥
if stud[0] == who: R FEH
for 1nfo 1n stud[l:]:
1f info[0] == what:

return who, 1nfo



" (HARFE

- BITRISIRS

- fEFE

¢ 7

i it Mk f
) ¥
5 SIT/
ISSENSCHAFT UND TECHNIK

ZHEJIANG UNIVERSITAT FUR

— M EHENR, ARHZKES Mist
B BE N RIS TVERS [FHREE FRYZL
0O |Elem1 Key 1 Val 1
1 Elem 2 Key 2 Val 2
2 Elem 3 Key 3 Val 3
3 Elem 4 Key 4 Val 4

list S|
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m T ARTFH:
l#l

HZEHHE (key) - (value) XIHpkBEIZURLSH
+ Key: HE—HIRIRSFT
 Value: Hkey4BrERVEHE
o INSCAREYIRYSELE
15E: B2 (keys) +BIESEE (values)
XFH: 5F& (keys) +EEIEN (values)

-|-UI'

- ERBMESR: BHuEsS (keys) +ERNMAER (values)
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B Pythondgy=Ha

« FHFGERE (Dict)
- AXEESERR{...}
 keyFvaluezZ[BIHEE IR

- H—Xdkey/valueBIESIR

ages = {'Chris': 32, 'Juliette': 22, 'Mehran': 50}
squares = {2: 4, 3: 9, 4: 16, 5: 25}

phone = {'Pat': '555-1212', 'Jenny': '867-5309'}
{}

empty dict
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B Pythondgy=Ha

 FHZHUERE (Dict)
ages = {'Chris': 32, 'Juliette': 22, 'Mehran': 50}
« FUT—FH5IBkeyR5 FERBIZE

ages — 'Chris' — 32

'Juliette' | —> 22

« AJLAEIT keyREN# 25 [HOvalue:
e ages['Chris’] =2 32

'"Mehran' |— 50

* ages['Mehran’] =2 50
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B Pythondgy=Ha

 FHZHUERE (Dict)
ages = {'Chris': 32, 'Juliette': 22, 'Mehran': 50}
« FUT—FH5IBkeyR5 FERBIZE

ages — 'Chris' —_—| 32

'Juliette' | —> 22

» oJLAEvalueZ{F—RgRVZ =K (ER: 'Mehran' |—| 18

* ages|['Mehran'] = 18

* ages|['Mehran'] += 3 ages —|| 'Chris' |——| 32

'Juliette' | —> 22

'Mehran' |—> 21
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B Pythondgy=Ha

 FHZHUERE (Dict)
ages = {'Chris': 32, 'Juliette': 22, 'Mehran': 50}
« FUTF—FHFIBkeyFRs|FERIETE

- EidkeyikElvalueEFEkey2EFE:
>>> juliettes age = ages|['Juliette']
>>> jullettes age

22
>>> santas age = ages/['Santa Claus']
KeyError: 'Santa Claus'



o ( *ﬁ /'A&k'%
Dictionary izl ks

B Pythondgy=Ha

 FHZHUERE (Dict)
ages = {'Chris': 32, 'Juliette': 22, 'Mehran': 50}
« FUTF—FHFIBkeyFRs|FERIETE

- ALUETkeyEREFICRESFE:

>>> '"Julilette' 1n ages

True

>>> 'Santa Claus' not 1n ages
True




o . H:UL
Dictionary hilonberand

B Pythondgy=Ha

- FHHIERE! (Dict)

* A ?i L IIJ\JJD'LE%

phone = {}
phone['Pat'] = '555-1212"
phone['Jenny'] = '867-5309"
phone — 'Pat'’ —_— '555-1212"

'Jenny' —_— '867-5309"
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B Python=zHikey/valuejF=EEIa:
o key—EZAREEE (immutable)
- AILARIint, float, string. tuple, AgERlist
- WRFE(EKkey, BMbRkey/valueicR, BRAEFAIkeyRINER
. valueRJLLETZT (mutable) Z{ARZNKAE! (immutable)
- AJLIZint, float, string. list, dictionary
« valueR] LATEIREHFIZIN
» FHASZERZRA (mutable)

» JLAE—FEEIREPERRM. 1Z25 BFRCHR
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B {2 Python=H
def have birthday(dict, name):

print ("You're one year older, " + name + "I!")
dict[name] += 1

def main () :
ages = {'Chris': 32, 'Juliette': 22, 'Mehran': 50}
print (ages)
have birthday(ages, 'Chris®)
print (ages)
have birthday(ages, 'Mehran®)
print (ages)

{'Chris': 32, 'Juliette': 22, 'Mehran': 50}
You're one year older, Chris!
{'Chris': 33, 'Juliette': 22, 'Mehran': 50}
You're one year older, Mehran!
{'Chris': 33, 'Juliette': 22, 'Mehran': 51}
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B Python=zBiRYE %

. ZetthiREkeyITRIfvalue

* dict.get (key, default)
+ IR[ElkeyXIWAYE, WERkeyAMFE, REldefault
>>> print (ages.get ('Chris', 100))
32

>>> print (ages.get ('Santa Claus', 100))
100




o ( *ﬁ /'A&k'%
Dictionary izl ks

B Python=zBiRYE %

- SREFEFRFEkey:

* dict.keys ()
- IRE—MNERER, ATLARTIEHIREE— 1 key
for key 1n ages.keys():

L

print (str(key) + " -> " + str(agesl[key]))

Chris -> 32
Juliette -> 22
Mehran -> 50

o OJLUSFTBkeyiEHEA

list (ages.keys()) =2 ['Chris', 'Juliette', 'Mehran']




o ( *ﬁ /'A&k'%
Dictionary izl ks

B Python=zBiRYE %

. IBWHh— T
« ALAIE— 8 F(ERforfgiR, IeHhFHAIE— key

for key 1n ages:

print (str(key) + " -> " + str(agesl[key]))

Chris -> 32
Juliette -> 22
Mehran -> 50




o ( *ﬁ /'A&k'%
Dictionary izl ks

B Python=zBiRYE %

o IBH— 1 FH
o ALAE—FH FEBforfgik, BhFHEAIE—value

for value 1n ages.values() :

print (value)

32
22
50

o LA valuesERE RV iR list :

list (ages.values()) =2 [32, 22, 50]




o ( *ﬁ /'A&k'%
Dictionary iz s

- Python?‘, A EB A

}__/\7
o AL 1ZFHE F{ERAforfgiA, BIHFEINE— 1 key/valuely

for key, value 1n ages.items() :

print (str(key) + " -> " + str(value))

>>> Chris —-> 32

Juliette -> 22

Mehran -> 50
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B Python=zEiRVEBA;

o MFHEAPHIBRICTE

e dict.pop (key): MNFHPMIERKke vFOIESRERNvalue, R[Elvalue
>>> ages
>>> {'Chris': 32, '"Juliette': 22, 'Mehran': 50}
>>> ages.pop ('Mehran')
50
>>> ages
{'Chris': 32, 'Juliette': 22}

* dict.clear () : MPRATBEZFEPHkey/valuellsR
ages.clear () =2 {}
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B PythonZFEiRVEBA;

- M\FHEIFRIZSE
e del dictlkey]l: MNFHpffifRke v IEEfERNvalue, REIREIE

>>> ages

{'Chris': 32, 'Juliette': 22, 'Mehran': 50}
>>> del ages|['Mehran']
>>> ages

{'Chris': 32, 'Juliette': 22}

e« len(dict): IR[E '?'L i'::'key/valueyjﬁg/l\%z
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B Python=BRYrRI 4

=
[ ]

FHEATHIERE (BT 5fERN)
LA {ER{EEE S
« ATLAMER dict.copy() Bl TfE

- valuesAJLAREEZRE, nJLAREF!

+ keysWhEME—HY, WIREARIZRRE, B MERfloat{F/akeyBTHIER
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B PythonZzBERYR] T4
o Mt FHkey—EEATTHY?
- IRFHERNEFPESHRNEFELDEX
. 7(‘ fE=BEAY, YSTFE—key, FET—MREGEHI—EE
— NI RCE— AR B
. JvkeyéilleE’\Jvalue??ﬁ%%ﬁ']iw\_\iﬁ’ﬂiiﬂhu:
- EAFHAS, WNRkeyRSAAZH), ATLARLZLIRENEIR— M

. tNERkeyd 3y, FENFHIMBHISAETM, valueKETY,
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B Python=BRYrRI 4

. FkeyiEiRANBHIAIREL, IS EREN (hash function)

» BRIR—MEHRREN . BkeyFE—NFEAIFSHEINBEPRLLT6HIREL
16t%lfe+=1o= °

| Ana | C|

5+18+9+3=35
35%16 =3

| Eric | A

[K,a,t,e]: B

10+ 15+ 8+ 14 =47
47%16 = 15

| John |B]

11+1+20+5=37
37%16 =5

| [K,a,te] | B
e 1> g 1o B =

RlRlRr|k|=

(B
(92}
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B Python=BRYrRI 4

.« WNERXAT, keyliKatefIZF AT Cate, EAMREINSAEEHA?

[K,a,t,e]: B

3+1+20+5=29

_[C)a, t, €] ]\

13 & ??2? Not here!
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B Python=BRYrRI 4

- FHRvaluer]LLZRIZEAA A, Wdictionary, list
o BT FEZ| TRINZN SR
grades = {'Ana':{'mqg':[5,4,4], 'ps': [10,9,9], 'fin': 'B'},

'Bob':{'mq':[6,7,8], 'ps': [8,9,10], 'fin': 'A'}}

wna' [5,4,4] FHIFGEEORERY: str: dict
'ps’ [10,9,9]
'f£in' B ) o
FHIF NvaluelJSEY:
Pe 18,9,191 str: str
'fin' 'A'
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B PythonZFEL5%IIZRHYRIEL

list dictionary
HEF 9T =B RIS - HBECATIFAIkeyFvalueZB Rk

« BT EBIERS |EAITER - BT keyEigvaluelYE

+ Rt ERINFaY - FHEkeyFliCRIRB EENTF

. JTTERERLIZERZEE » keyALARESAAIZRRE

- valuerJ U\ B{F=358Y
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B PythonFEWF/RFI: WN—EFKE4EH
o GIE—ISIRFHE, KBy str: int
«  EREIHISURRZHIRIE, HLaHIREL:
« FEA—T1istiCRIREIMNAYERE (AJgeZ N ERiEHI—F2IR)
+ IRE—JTA (1ist, int) AFERER (BRESIR, &ZRED
o KEIHINZE D ORBIERTE]
« ER—2E, LAPERE X
o IRE—MTEWRIist, BAITHEA (1ist, int), FREIEYIFRFOXS
NAYHIREL

PR B I ER1A

CC
LL
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B PythonZFEEN A7 M—ESRIE R H HIURE R ZHIERIE

song = "RAH RAH AH AH AH ROM MAH RO MAH MAH"

def generate word dict (songqg) :
song words = song.lower () Biasn—%imANg, @5t
words list = song words.split ()
word dict = {} GEARER A RIRIR, BASIERSE
for w 1n words list: IR EmE e/ i

1f w 1n word dict:

word dict[w] += 1 NERRIHEECEHIERITERY, FFE+1

else:
word dict[w] = 1 NERBAFERZEIESR ISR, HINCR

return| word dict

IR[E] striint ZEBIFY==88
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H IR SR Z YR
1 3, 'ro':1}

B Python=BA /R M—ETEFKH

word dict = {'rah':2, 'ah':3, 'rom , 'mah':

def find frequent word(word dict):

words = []

highest = max (word dict.values()) KEIRAREE

for k,v 1n word dict.items() : VBB BB AR ET M AY A1 E]
1f v == highest:

R RAREHIERE, EINElist

words.append (k)

return | (words, highest) iR[E5EH: ([word1, word2,...], frequency)




o ( *ﬁ /'A&k'%
Dictionary izl ks

m PythonS SR ARG M—EERETHH HIURR S8R
1 1 3

word dict = {'rah':2, 'ah':3, 'rom , 'mah':3, 'ro':1l}

def occursfoften(word_dlct, X) : T — N EFTTE
freqg list = []
word freqg tuple = find frequent word(word dict)

while word freq tuple[l] > x: ‘QESREATXERGLEHRT

word freq tuple = find frequent word(word dict)
freqg list.append(word freqg tuple)
for word in word freq tuple[0]: AT ORBIERIRENGR G

del (word dict[word])
return freqg list

(B, BIRIBBURRIRITICR, HEuBH, HHMSE_SRERIRT
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DR B ZHI RIS

CC
LL

B PythonZFEEN 7RG : W—EFKa4 P
 ZPIFRI— LIRSS

1. BIRFA R ARIESIRA AL EA ) ERYIRD R YR
words list = song words.split ()

2 . AJLAR RS IRR ARSI TR 1E
for w 1n words list:

3. AJLAR) B BRI S T ERRAIS IR AV Jh S Ak 18
for k,v 1in word dict.items():

4. FHIYATRIEALAIR( AU E 7 HICR
del (word dict[word])

| TLL
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WISSENSC

B FHEECANRE]:

.« OIS
« key/valueXyzst: {key: value}
. key: W—. FEERRE (G, BHEZ)
- value: IEEIERE (BFFIR. FH)
- EfbEE
- G grades = {Ana": 'A’, 'Bob": 'B'}
 1Aia): grades['Ana']
o INMEEL: grades['Chris'] = 'A+'
- ffiBR: del grades['Bob’]
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B FHEECANRE]:

mABE
« keys(), values(), items()
« get(key, default): Z£ialalkey/value

« pop(key): MFrFRElvalue
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| ?L ﬁj'l “'/- EJZ—J\E o mg \éﬁ

. BEBR
- TPIEAEREE, SRR, RS
- STRERIL. A, B MR
. RIS
# %ﬂﬁﬁ%ﬁ%ﬁ?{,\
{

u
ok

k

students =

'"Ana': math': 90, 'physics': 85, 'quizzes': [8, 9, 71},
}

'Bob': {'math': 78, 'physics': 92, 'quizzes': [6, 8, 7]
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B FESCHES T FENGEERS

- {CHIsCI

¥ AINFEE
students['Chris'] = {'math': 88, 'physics': 90, 'quizzes': [9, 9]}

= 1/j E@ -IFEBZ Zn
prlnt(students['Ana'].get('physics', RN )

# E#ﬁ*ﬁ—?—}ﬂid\
students['Bob'] [ 'math'] = 85

# MERF4E
del students['Chris']
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B FHIZS)2: Egit TR

. BRER
* G N FENRIEREIREL
- iSRRI N IR
- (XE5EMW
def word frequency(file path):
# AREOCES
# R RE

print (word frequency ('poem.txt'))
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B FHIZS)2: Egit TR

- {CHIsCI

def word frequency(file path):
word count = {}
with open(file path, 'r') as file:
for line in file:

words = line.strip () .lower () .split ()
for word in words:
word count[word] = word count.get (word, 0) + 1
max freq = max(word count.values())
common words = [k for k, v in word count.items() 1f v == max freq]

return common words, max freq
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B A>3 BiEENE

. FEER
. SCHLRIN. . MIREERATIAS
. TRMNEHRNE (ESTRN)
. RIGI

phonebook = {}

def add contact (name, number) :

def find contact (name) :

def delete contact (name) :




B FHIZS)2: Egit TR

- {CHIsCI

def add contact (name, number) :

# ~IE

1f name 1n phonebook: add contact ('Alice', '123-4567")
' " | w
else?rlnt (£% {name} EW?E ) print (find contact ('Alice'))
phonebook[name] = number delete contact ('Bob') # $Eix4LIE

def find contact (name) :
return phonebook.get (name, "FRIKEIBLEREA™)

def delete contact (name) :
1f name 1n phonebook:
phonebook.pop (name)
else:

print (f" {name} AMFE! ")
O
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B FHEI4: ERESS5T

. HRER
. HEEAN SRR STITIS
. ERBATLIITIS

. (RIBH

students = {

'"Ana': {'math': 90, 'physics': 85},

'Bob': {'math': 78, 'physics': 92}
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m FHASA: FIERGSHIT

(CR3SEIR
¥ FERDS¥YS
for name, scores in students.items () :
total = sum(scores.values/())
avg = total / len(scores)
print (f"{name}: RO ={total}, ¥¥o={avg:.1£f}")

+ BRIE¥YD
math scores = [s['math'] for s in students.values() ]
physics avg = sum(s['physics'] for s in students.values()) / len(students)

print (f"§&$$i’>353\: {sum(math scores) /len (math scores):.1£f}")
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B FHAS)5: 2ERGEOTTERS (ERE)

. FRER
- FREPEERAE, WESMAENRS. 95
- GEHER B LIS
. QMBS BRI
(B

students = {

'"Ana': {'math': 90, 'physics': 85, 'chemistry': 78},

'Bob': {'math': 78, 'physics': 92, 'chemistry': 88}
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B FHES5: FENGRDTRS (FAE)

ST
{CHS3EIR
def calculate student stats():
for name, scores 1in students.items () :

try:

total = sum(scores.values/())

avg = total / len(scores)

print (f"{name}: RO ={total}, ¥¥o={avg:.1£f}")
except ZeroDivisionError:

print (£"{name} FTRERICR! "




B FHES5: FENGRDTRS (FAE)

- {CHIsCI

def calculate subject avg(subject):
scores = []
for student in students.values|() :
try:
scores.append (student [subject])
except KeyEkrror:
print (£"EH: {subject} RBAFETIDZELEICRF")
1f scores:
avg = sum(scores) / len(scores)
print (£"{subject} ¥ : {avg:.1f}")
else:

print (£"7ZGBX {subject} FERIER")
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B FHES5: FENGRDTRS (FAE)

« {XE3scI
# YA

calculate student stats()

calculate subject avg('math')

calculate subject avg('biology') # HAFREE
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B FHAS6: AFERWIERS

. BEBR
+ WISONSAIEFIFSIR (FFE. )

GERFER, REREAF

.+ PP IR ALEISONSZ A

{CREsEIR

import json

def load users(file path):

def save users (users, file path):
def login(users) :

def register (users):

Jd=l
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B FHAS6: AFERWRIERS

- {(CH3sEm
def load users(file path):
try:
with open(file path, 'r') as file:
return json.load(file)
except FileNotFoundError:
return {}

def save users(users, file path):
with open(file path, 'w') as file:
Json.dump (users, file)



%wﬂ&k&

7HF]IAN( UNIVF RRRRRRRRRR

B FHZS6: FPERGUERS

(AR EES L

def login (users) :

username = 1nput (" )tlg "y

password = input ("ZfZ: ")

1f users.get (username) == password:
print ("EZRAIO! ")

else:

PR EESER! ")

print ("
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B FHZS6: FPERGUERS

(AR EES L

def register (users):

username = input("%ﬁ |=E=anl

1f username 1n users:

print ("AHFEE&FE! ")
return
password = input ("ZfZ: ")
users |[username] = password

orint ("JEMBLIO! M)
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B FHES6: BRERBRIERR
- {XE33CH

# ::*EIEEJ%
users file = "users.json"
users = load users(users file)
action = input ("BR (L) / FMHM®R) : ") .upper ()
1f action == 'L':
login (users)
elif action == 'R':

reglster (users)
save users (users, users file)
else:

print ("FoXUR(E! ")
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B FHAS)T7: BREFEERS

. FRER

- EEEmID. BFR. NS, EF
- XFEFENIIEm. EHEE. BHEF
- ICRIFMEHE (I, BESEE])
- {CHIsCI

import datetime

products = {
'PO0L': {'name': '$EE', 'price': 299, 'stock': 50},
'"PO02': {'name': 'Eﬁﬁﬁ', 'price': 150, 'stock': 30}

}
logs = []
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B FHEAS)7: BREFEERS

(AR EES L

def add product (product 1d, name, price, stock):
1f product 1d 1n products:

print ("EHmIDERFE! ")

return
products [product 1d] = {

'name': name, 'price': price, 'stock': stock}
logs.append (

(datetime.datetime.now (), "0 {product id}"))
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B FHEAS)7: BREFEERS

- {XH3EI

def update stock(product 1d, quantity):
try:

products [product 1d]['stock'] += quantity

logs.append (
(datetime.datetime.now (), f"&EFH

except KeyError:

print ("BEAMAE! ")

{7 {product id}")




B FHIES]T
ARk

def show logs():
for log in logs:
print (£"[{1og[0]}]

# NHNERE

add product (
update stock(
show logs ()

'POO3",

'POO1T,

HES

"HAL',
-10)

{log[1]}")

H10ME

%wﬂ&k&

7HF]IAN( UNIVF RRRRRRRRRR
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A8 BEMMEFERS
- IHRER
+ MJSONIZ 4SRN B FE AT SR
- RIENR AP EFESRUBPNEITE
+ QMESTHHRT IR
- (XEBCI

import json

=
H

R

L

def load ratings(file path):

def recommend movies (user ratings, all ratings):
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m FH%E S8 BEMEERS

- {XH3EI

def load ratings(file path):
try:
with open(file path, 'r') as file:
return json.load(file) # =FH (
except jJson.JSONDecodeError:
print ("MHRBIER! ")
return {}
except FileNotFoundError:

print ("MFAFE! M)

return {}
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B FHES8: BEMEERR
EBEI

def recommend movies (user ratings, all ratings):
similar users = []
for user, ratings 1n all ratings.items() :
similarity = sum(/[
1 for movie 1in user ratings
1f movie 1n ratings and ratings[movie] >= 4])
1f similarity >= 2:
similar users.append(user)
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B FHES8: BEMEERR
EBEI

def recommend movies (user ratings, all ratings):

recommendations = {}
for user 1in similar users:
for movie, score 1in all ratings[user].items():
1f score >= 4 and movie not in user ratings:
recommendations [movie] = recommendations.get (movie, 0) + 1
return sorted(recommendations.items (), key=lambda x: -x[1])
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m FHES]8: R RS

(AR TR
# HIEEE
ratings = load ratings("ratings.json")
current user = {'MovieA': 5, 'MovieB': 4}

orint ("HEFEE: ", recommend movies (current user, ratings))
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B HA=2E)T?

- BFE— BT &R

IR —1

.« ZIOEE:
- HABMN (base case) : BEERMAIGEERAZKIFSEE

AE SIS TUREREREA A
2 2R(AJRR ST i LRI E AR /YRR

=R

« BALE (recursive step) : IEAFEEHEIE/\FIEZE[A)R
- BARNENX: BT EEREE, BEEWMIARYEFNEE LS, 551
ESALE

=)

B 1

SR EEHIBKE

==l AR
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m BN AR

> HFIEHE: k. B, BKAREGIF

> BURGENER: . B, ERE
> pinEiA REHE. [3FHERS
> SCPRIalRR: ANMFRiEh. ERE, ATRERS

- BIREXEIGET, ERBEIR IS ERnRAYESH
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| bt |

B ERHITRETR

def mult 1ter(a, b):

result = 0
while b > 0O:
result += a
b -=1
return result
- BUEARATRINa, HETbR, EREEER
+ BMNESHEHRY "REEF LA
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| bt |

B R ITRETR
- BRENEBTE 5 x 4:
e 5 + 5 + 5 + 5
. ‘t‘BTU\EﬂE 5 + (5 X 3)
« YRIFORRE: 5 + (5 + (5 x 2)) > BEERF: 5+ 5+ 5 + 5
- BHRE: BYENESESEN, BATERIEIRAIN
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B EIFEE(CES

def mult recur(a, b):

1f b ==
return a
else:
return a + mult recur(a, b-1)
B NI IERFEE
« 3 b =1, EMA a (BEXER)

« BNRME] a2 + mult recur(a, b-1)




%wﬂ&k&

||||||||||||||||||||||||

EFARERNITEE

def mult recur(a, b):
if b ==
mult recur (o5, 4) return a

= 5 + mult recur(5, 3) else:

return a + mult recur(a, b-1)
+ (5 + mult recur(s, 2)) -

S
=5+ (5 + (5 + mult recur(5, 1)))
S

+ 5 + 5 4+ 5 =20




it i kg
0% ‘/
ZHEJIANG UNIVERSITAT FUR
WISSENSCHAFT UND TECHNIK

B ESRERIMITIIEE

'IEI Ay

mult recur(s5,4)

X BRI AR ESE]

— mult recur (5, 3)
- mult recur(5,2)

— mult recur(5,1) - return 5

RENTFE:

5 + 5 - 10
10 + 5 - 15 1R[B{EA_E{EiE
15 + 5 - 20
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m BRERNERSE

def recursive fn(...):

1f base case:
return result
else:
return recursive fn(smaller problem)
T
- FEERIEFEMA
- RFEgE)N, EEEEER IR
Az [AENRZRL R — BIARIER — BRI
O
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B ESER

def power recur(n, p):

power (2, 3)
- 2 * power (2,2)

1f p == -~ 2 * 2 * power (2,1)
return 1 ~ 2 * 2 x 2 * power(2,0) =1
else: ~ [BIBEEER = 8

return n * power recur(n, p-
1)
~<: power (2, 3) - 2 * power (2, 2) -
2 * 2 * power(2,1)...

- BREIHEEE RN, BEI0
-



Fiix i k7
>
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m BT R

nNl=nx(n-1) x (n-2) x ... x1

fact (4)
-~ 4 * fact (3)

def fact(n): L 4 * 3 * fact(2)
1f n == : 4 % 3 % 2 % fact(l) =1
return 1 S B 1 - 2 & 6 - 24
else:

return n * fact(n-1)

M fact(4) = 4 x 3 x 2 x 1 = 24
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m RS BNS
« B REE _%IZ&M?E:@JLTEE’J?R N (%)
- JPARAEERN — FZRRREE FE
- HIBFIEARER — EMZEEREE
« REBEGEPHERE, REMESTRE
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B BT S5EAIEL

REEE X
aJiEtsE
Sredhy=: X (i)
g RNE iR
A5 Eit X

FN . ANBERIRERIAS, UEZRIERERENIA A
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m (AIRY{EFEEIT?
- EE@EANEER:
- [EANZEEEHEN

- FEREAEZRER. K
- FEGIEPNZR:
+ BWAMERIEREX (XE: tRimt)

- BRI EERIERER




it i kg
0% ‘/
ZHEJIANG UNIVERSITAT FUR
WISSENSCHAFT UND TECHNIK

mBH5S) . EEIREE
o IERABEEN: F(n) = F(n-1) + F(n-2), F(0)=0, F(1)=1
def fib(n) :

1f n <= 1:
return n
else:
return fib(n-1) + fib(n-2)
+ [AJER: fib(4) - fib(3)+fib(2) - OXBIE
- WRAFEXREESITE, IEFM{ (W £ib(2) IHEZBIX)
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B3] . 3ERBBSEEIS

UhRBR : 122 3ERAREE
memo = {}
def fib mem(n) :
1f n 1n memo:
return memo[n]

1f n <= 1:
memo[n] = n
else:
memo [n] = fib mem(n-1) + f£ib mem(n-2)

return memo [n]

. EETHEFOEER, BRESITE, BENE
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B EIFES): FRARIKERNEIISEIR

def str len(s):

1f § == "'
return 0O
else:

return 1 + str len(s[1:])

=N = /A =a /A

+ BREESF—F, BEIFFHEAT

* str len("cat") — 1 + str len("at") - ... - 1§23
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B EFRYBER SRR
- BIER:
+ TICENER — ZRES
« ENBENSIE — fHIRER

o JEAIEEIN
- FaiEHIERERE

(A print 5 E{tEPython TEGB|TIIFERIILHE




B B3531: BIRTRIIFRPEFAIF
« WE—TEREL list_sum(lst), EBIFTTEFIFRA
o B 1ist sum([1, 2, 3, 4]) - 10

- B

- EARER: JFERATHNHRE]O

« HNR[E

EE

s ATTE + FIRTTRAOH

AR

SZFHIF]

%wﬂ&k&
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mBPGS1: BEiTRIRPEFAIF

def list sum(lst):
t BAER: JIFRAT

1f not 1lst:

return O

# BAER: REIE—NITE + RFITEAVH

return 1st[0] + list sum(lst[l:])
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B EH5G32: SHFIREFIFRAEF K
o SCINRRZY nested sum(lst) ﬁ}“—;ﬂ%c:‘@é\ﬁf’t
* nested sum([1l, [2, [3, 4]], 51) - 15

I_\I

EFHIRAIIBH

- s (ERBRFIETREEGNYR, BiEdREA

- BE . XN eEAEREEREERES?
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B EIFES2: ZISERETIRANEF R

def nested sum(lst):

total = 0
for 1tem in 1st:
1f 1sinstance(item, list):
total += nested sum(item) # NERZEFHIZR, NhBITFEFE

else:

total += item # BB

return total
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Reading and QA Time
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See you next week !




