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FHENRFE R, REEMIHEAMFELIENEM, HAFN—ME NSRS, REELNRNEFE=REMME
MisEgES), HEEREN O(1). A, HAFERRLE: XNEE, wAMBGRTRREESHESRET
=, SENEERERN O(n), XAREMMERTMAFRE. Fi, MSEBEEANAIESEAFEREHA
Bo ATHRRXERE, HRVIZME. BRE—MESHIESN, MIEFEMEIEES:, ZEINFETIEHEHER
I, ARIFSBIENIREFERE ISOFHERNEEERNEREE, FEINELRNEERZOERE

1 OB SERAVIERY

HRNELAMBRET S (Node), ENMTHREERNIS: B (data) MIBHIE (next). HIBHTEME
KPRE, IEHHEEMEEE T — T a5 H. kiEf (Head Pointer) 2iAREERMAAS, EAE—TH R,
MRKIBFHER, BIEREL LSRN, RATCEEHEMSIAAN. TREWAIUEERTA [ data | next
1, H next AT —MHRE null, REFERER,

2 §ER vs. B —HEHNER

HRMBAERE EREMNS, ERRTARNATR. BRANRKHSESRE, XNEE, XFEFHENISEIE,
BEIEREN O(1), BEAMBERTRERRRE, 7 O(n), AAFEBITR. XD EHSIEFEERNT, KN
BIESEE, FRTRFINFHT, HEERERN O(n), ERANBREENUENKES, 7 O(1), ZTEHF
WHE, BMATTIMEHTHE, MERETTREBERETHTE. Eit, IRVAFTEMERENILN, BEAES
i&; RFEIMBEBABIER, HEREM.

3 BERIEEE

BRREREBNERTN, RIVEER Python SEIMERRIE, GEEXE. BHA. EA. BFNER, 81
1RERE S AR, ARSSEIMAIFAER, HomiEERE,

3.1 EXTIREMBERE

B, EXTRE, 8P TRERERNER T — N RiEH,

1) class Node:

def __init__(self, data):
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self.data = data # ¥R EIEDS, FEBFPRENEUE
self.next = None # #JPA1LIEFHE, FHIAIBME None, RATEHT =

XERARBBLIR T — Node 26, #MiSREIER data ZHHIEN next 79 None, XIRT BT RAILURIL
=1, FHESERER.
TR, EXERE, BakKEH

class LinkedList:
def __init__(self):
self.head = None # #JPA1LLIEH A None, RATHER

ERLIET head BUHEEE M ER, WRNERAT, head /3 None,

3.2 &®MHA (Traversal)

IBAFERBRRE MLIEH I8, RXIFRENT R, HEB2 null, BXERIFEHEBEREM, M head HX,
B next 188, HE next A None, BEIEZRERN O(n), RAZEHRAENTHTR—NKo.

def traverse(self):
current = self.head # MKIEHFIR, RESFITREE
while current is not None: # fEfZ%f: HeITRAAT
print(current.data) # HHHEIT RANEIE, AJRIESELIEHIE
current = current.next #* BHEI TR, EMHFITHRSIH

HAREEET while BIFEAFER. current TEATFTIREEYUAUE, BTHEFE current A None, 8—%
MHEEE, HEH current 3l next, XMIRT FIBE T S #iA10),
3.3 #EN (Insertion)

BARED =ZMER: X80, BMFEETREEN. SHERERENNEERE.,
EREEARSN, HEEREN O(1). RFEIEFTR, KH next f5MZET head, AREH heads,

def insert_at_head(self, data):
new_node = Node(data) # BT =EfFl
new_node.next = self.head # FMITARE next IBAHEAILT S, HIZIMAERER
self.head = new_node # BHTKISFHEMM TR, FEMNHL

XERBELIRTTR, ABEERIET: T RM next #8MARE head, &/5 head BEFAF TR, XHHRT
T RN SR LER,

ERESEARTENIEE— TR, ARNEEREN O(n), HEETR (next 77 None), FH next 5[
T o

def insert_at_tail(self, data):
new_node = Node(data) # RIEHTS

if self.head is None: # KMEHREE/AT



3 BHERIERIREE 3

self.head = new_node # WIRAZT, HFIKE head NHFTR
else:
current = self.head # MLFFIGIER
while current.next is not None: #* EHFEIIXEIRE—TT R (hext A None)

current = current.next # FHEITF—PTR
current.next = new_node # FRE—IPTHAM next BTN, THIEA

REEELETERER. MRFTETHER, WERFIRE—ITTR (current.next 73 None), RAEIREH
next AR, XWERT T RAINEIEREE.
FEIREDAGEN, BREEMENITREIA, HEEREN O(1). RFAEIEH, THRER.

def insert_after(self, prev_node, data):
if prev_node is None: # KERERDRAREEE, HEEIR
print ("Previousgnode_cannot be_None") # HiHEIREE
return
new_node = Node(data) # GIEHT=
new_node.next = prev_node.next # FTMH next 8@ prev_node HIHA] next

prev_node.next = new_node # prev_node BJ next BIEIANITS, SEREN

XIS ELWIE prev_node R None, ARLIEH TR, HIFEEIEH: P =B next 5@ prev_node
B next, prev_node B next IEEH T M. XEMTEIBET REHN.
3.4 fBx (Deletion)

BIFRRIEE D =ZFER: BRAT R, ENRIEEETR. SMERERANERE.,
BBRAT RE R, HEEREN O(1). RFH head &M head.nexts,

def delete_head(self):
if self.head is None: # KMEERETHNET
return #* MRAT, HIZRE, TEME
self.head = self.head.next # EHFKIEHIER T — TR, EEATRmESES

RBELNETHER, AREEEN head A head.next, XEMMMIFT (TR, AARXITSABEHSIA.
BBRET R BHRBEHE— TR, EREIEREN O(n). BHEEKRE_ITR, BH next %59 None,

def delete_tail(self):
if self.head is None: # THERIKNE
return
if self.head.next is None: # MEEREFRE—ITTHR
self.head = None # SIRE, I®E head 7 None, BRLANT
return
current = self.head

while current.next.next is not None: # BHEIEHE_-ITH
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current = current.next # BEIYUFIT S
10 current.next = None # IREFEME_INTEB next 7 None, BIBRET =

RIBAEBETTERMNET ABERNER. ITFETRER, BRIEHE_ITSR (current.next.next A
None), AIRIGEHE next 1 None, MMMIFRET =.
BBFEEEDT RERIIZTRREAIRT R, HEIEREN O(n). BHEER, LREE, RIGEREEH,

def delete_value(self, key):

2 current = self.head
if current is not None and current.data == key: # WRLTSITERERIBRAIE
4 self.head = current.next # E# head FEET—ITS, BERETR
return

6 prev = None #* FATIREAIRKTIR

while current is not None and current.data != key: # BHIHKEERETS

8 prev = current #* REFEHFITRAFIIK

current = current.next # BHEIT—P NS

10 if current is None: # WIRKFZFICET R

return # HIZR[O|

2 prev.next = current.next # LEITHEITIA, FEFEAIERTRHN next HHFTTRA next

REEREEITRESLER, WRALA, NEHER, FA prev TERRAEN R, KELREHRG, &
HIZE prev.next /7 current.next RPBFHFIT . XHRT HERIEE M.

3.5 1% (Search)
EBRIGERERER, (EREIMTANHESBinE, NEERER O(n).

def search(self, key):

2 current = self.head
while current is not None: # BENHER
a if current.data == key: #* KEHFITRIHIERSILA
return True # IXEILEE, iR[E] True
6 current = current.next # BHIEIT—Tm

return False # BHLEERKINE, R[E] False

RI@E while BIFBHER, ZMLET SRS keyo MNRHEFICTE, ELRE True; BN, BIFERG
iR[E] False, XS T&MHIEER,

4 HRAERTE

PRT BEER, TEEMTEMNEAERMNEFER. WARRETTRESE prev. data fl next =%, o
WWEER, BEMREESN, BAFRFEIHIRT R, ETEFHER, BFRERNETR next 8AKT
=, TORRREN, ERTHREBTMARNGSR, MHRFRATRICHEEROBXRM, XETET RT xR
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BN ASEE, BIEMNT RIMERE,

5 SRENVA: BERENKHERIHNSR

HREWTSKGRAATNEXRAR. ERSRMIBEEMEVEM, FIMNLMIATIAILIBSEREIMEAR . £
BRERGH, HRATREEE, NEPTSRATRER, XERZEREWEERERFKALXHM MK,
MY ERALIERINEEE BN EERLMAIHNERIZE, RANRMELMES. s, LRU (o ER) &
FRAARZEGHRARMNEER, LM O(1) BHESERENFIURIE, BA TR, XEVART 7 H#RNEA
MR A,
HEREAN—MESEIEEN, BIT RIS EMIRESEFME, IFSRIENMEFERIE, BIFRMNERR, &
NFANAT BHERNFIENII, SFER. A, BRMIERIRE, HNeTEREAMERNA, #RE
FIEER MBSO MENESG, SEREDFLE, FINKIANFAERIFRLIRERN LRU &7, K
¥, AJUBRRESNUNEE, UNNAEZRBFER.



