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class Stack:
def __init_ (self, size: int):
HEEINL THEL Ry 77
self.stack = [None|*size
self.top = 0
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class Stack:
def push(self, a: int):

if self.top < len(self.stack):
self.stack[self.top] = a
self.top +=1
orint(self.stack)

else:
orint("This stack is full.)
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class Stack:
def pop(self):
it self.top > 0:
self.top -=1
tmp = self.stack[self.top]

self.stack|self.top] = None #7<THLWL
orint(self.stack)

return tmp
else: print('This stack is empty.')
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class Queue:

def init  (self, size: int):

SEC
SEC
SEC

f.queue = [Nonel*size
f.head = 0

f.tail =0
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class Queue:
def enqueue(self, a: int):

if self.tail < len(self.queue):
self.queuelself tail] = a
self.tail +=1
orint(self.queue)

else:
orint("This queue is full.')
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class Queue:
def dequeue(self):
it self.nead < self.tail:

tmp = self.queuelself.head]

self.queuelself.head] = None # 7% <TH LWL
self.head +=1

orint(self.queue)
return tmp
else: print('This queue is empty.")
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7 v 7 (deque)

python Tl collectionsE ¥ —/[/(,—jb LN Tdeque & LS #Y
Nt n<TEH Y, FEF TE ZENTES,

from collections import deque

d = deque([1)]) # 1]

d.append(?) # E/ZEh, [1,2]
d.appendleft(3) # ABENZEM, (3,1, 2]

a = d.pop() #ERIAOERY HY, a=72
b = d.popleft() # A LERY T, b=3
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class LinkedListCell:
def init (self value):
self.value = value
self.next = None
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#EFYUR 2RI TR

class LinkedList:
def init (Self)'
#FEBEICXI—T—X2Z2 0N THEL
self.head = LinkedListCell(None)
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class LinkedList:

def append(self, value): # EZ DB
cur_cell = self.head

while cur cell.next |= None: # =R E F THE)
cur cell = cur cell.next

new cell = LinkedListCell(value)

cur cell.next = new cell
orint('Added’)
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class LinkedList:
def pop(self, value):
orev_cell = None: cur cell = self.head
while cur_cell = None:
it cur cell.value == value:
orev_cell.next = cur_cell.next; cur_cell = None
orint('Found and deleted’)
return value
orev_cell = cur_cell; cur_cell = cur_cell.next

orint('Not found’) # ERA R DA B H - 7-
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class LinkedList:

def show(self):
output str ="
cur_cell = self.nead.next
while cur cell '= None:

output_str += str(cur_cell.value) + "
cur_cell = cur_cell.next

orint(output_str)
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| = LinkedList()

| .append(1) Addec
|.append(2) Addec
L.append(3) Addec

[.show() 123

_L.pop(2) Found and deleted
| L.show() 13

' L.pop(4) Not founa
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class Node:
def init_ (self, data):
self.data =data # 2@/ — K D&
self.parent = None #31 ./ — F
self.left = None #4£F ./ — K
self.right = None #56F ./ — K
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class MyHeap:
def init (self size):
self.inf = 10**9 #+DICKE N
self.size = size + 1
#b—7 % 55
self.array = |self.inf]*self.size
selflast=0 #IREFE TICA>TWBT—XE
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class MyHeap:
def add(self, value: int):
T self.last = self.size:

F—BTHARDE/ —F& L TGEM
selflast +=1
self.array|self.last] = value
#ENAEmI-L WA TF oy I/ axT 3
self.check after add(self.last)
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class MyHeap:
def remove(self):
it self.last = 0:
removed = self.array|1]
#—FBRADE/ —F&R/ — FIZEE)
self.array|1l] = self.array|self.last]
self.array|self.last] = self.inf

self.last -= 1
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class MyHeap:
def remove(self):
it self.last I= 0:

FHE AL TWALF v o aT 5
self.check after remove(1)
return removed
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class MyHeap:
def check after add(self, i):

fi<2iretun# R/ — FETITo71=HKT
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class MyHeap:
def check after add(self, i):
it i< 2:return

fl/ —Fi&xD#/ — FZEL,
W/ —KDAANAKZ L
J—RiEZxDE/ —FERT v 7]
check_after addZ=BIE THUH T
(Bl1#IE?) |
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class MyHeap:
def check after remove(self, i):

#F/—FKDo5b, LYUKRKZTWHEERR L,
# &N AEEI-TLOICRT v T

#IR/ —FhanlEICWY, ¥/ —FET1TL.

# check_after add& R U < BlF THOHT.
# (B1#Z7?) £, BIROKRTEREIL?
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A FAROESR (X))

class CoumSeglree:
#EENL Y DBREVRND2ONES

E2 KD D,

def get 2pow(self, n):

ret =1
while ret < n:
ret *= 7

return ret



A FAROESR (X))

class CoumSeglree:

#seq: —&HFBRIICEZ 5N 5EF

def _init_ (self, seq):
e oARE L TER
size = self.get 2pow(len(seq))
#O0FRB IZEHA L
self.array = [0 for i in range(2*size)|
self.leaf_start = size




A FAROESR (X))

class CoumSeglree:
def init_ (self, seq):

#IE /) — FDAEICEZ o NT-E2% 7 1%iH
foriin range(self.leaf start, self.leaf start + len(seq)):
self.arrayli] = seqli - self.leaf start]

self.initialize() # 27 A > F RDOREE



A FAROESR (X))

class CSumSeglree:
def initialize(self): # t27 X > FAROFEE
start i = self.leaf start
# TOEMDDIBICIEZETE L&
while start i > 1:
for iin range(start i, start i * 2, 2):
parent i=1i//2

self.array|parent_i] = self.array|i] +
self.arrayli+1]

start i =start i // 2
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class CSumSeglree:
def update(self, i, val): # BRSO E SR DB
node i =i+ self.leaf start
self.arraynode il =val #E/—FOEH

while node i>1: # LT > TEFH
parent i = node i// 2

self.arraylparent i| = self.array|parent i*2] +
self.array|parent i*2+1]

node i = parent |
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class CSumSeglree:
# B F0 7> K& 5 B
def findSum(self, I r, k=1, le=0, re=-1):

#
# 2

TRE 9 % X A D i,

# K

#

r:
“FHXEE L TiEE (&

X A

FEEYT KX

MNior-13

selfarrayd A4 > 7 v o X
# le: self.array k[ IZREFF SN T W2 230 D X D A
# re: self.array k] IZRF SN TW 3 E9F D X E D Hig

(le, red >

ol

5

5 D 15 it

D ERF)

XfE & LTEESIND., )
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class CoumSeglree:
def findSum(self, I r, k=1, le=0, re=-1):

# BRI LAARIZESXE (R/ —F)
it re==-1: re = self.leaf start




A FAROESR (X))

class CoumSeglree:

def findSum(self, | r. k=1, le=0, re=-1):
it re==-1: re = self.leaf start

#IEET D EE

H

UNTZ 5 0%k

if (re <1) or (r <= le): return 0
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class CoumSeglree:
def findSum(self, |, r, k=1, le=0, re=-1):
it re==-1: re = self.leaf_start
if (re < 1) or (r <=le): return 0

#ISTET AEHEICTERICEENTWAER B,
# ZDEZHHT 5

i (I <=le) and (re < r): return self.array|Kk]




A FAROESR (X))

class CoumSeglree:
def findSum(self, I r, k=1, le=0, re=-1):

# ¥/ —FKIZCTFH 5. sum HNEEAR], sum riZ
tHEDOF/ —FERTWHZ EICD,

sum | = selffindSum(l, r, 2*k, le, (le+re-1)//?2)
sum r = self.findSum(l. r, 2*k+1, (le+re-1)//2+1, re)

return sum | + sum r
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seq=14,0,3,5,7,2,6,1]
segtree = CSumSegTree(seq)
orint(segtree.findSum(2, 6))
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self.array 1 10,28, 12,16,4,8,9,7,4,0,3,5,7, 2,6, 1]

28
findSum(2, 6, 1,0, -1) # —8& T 12
findSum(2, 6, 2, 0, 3) | 8
I3 41011357
indSum(2, 6, 4,0, 1)
findSum(?, 6, 5, 2, 3)
findSum(2, 6, 3, 4, 8)
findSum(2, 6, 6, 4, b)
findSum(2, 6, 7, 6, 8)
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self.array : [0, 28,12, 16, 4,8,9,7,4,0,3,5,7,2,6, 1]

23

findSum(®2.6. 1.0 -1) 12

findSum(2, 6, 2,0, 3) # —EB& L 4 8

findSum(2, 6. 4. 0.1
findSum(2, 6, b, 2, 3
findSum

(

(2,
findSum(2, 6, 6, 4, 5

(

findsum(Z, 6, 7, 6, 3



T X SR DH - X EETED

self.array : [0, 28,12, 16,4, 8,9,7,4,0,3,5,7,2,6, 1]

28
findSum(®2.6. 1.0 -1) 12
findSum(2. 6.2 0. 3) M
findSum(2.6.4.0, 1) # &< a2 L]
Talo , 0, 4, U, = —J

findSum(2, 6, 5, 2, 3)
findSum(2, 6, 3, 4, 8)
findSum(2, 6, 6, 4, 5)
findSum(2, 6, 7, 6, 8)
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self.array : [0, 28,12, 16,4,8,9,7,4,0,3,5,7,2,6, 1]

28
findSum(2, 6, 1, 0, -1) 12
findSum(2, 6, 2,0, 3) o ta e
findSum(2, 6, 4,0, 1) | |
findSum(2, 6, b, 2, 3) # &L
findSum(2, 6, 3, 4. 8)
findSum(2, 6, 6, 4. 5)
findSum(2, 6, 7, 6, 8)
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self.array 1 [0, 28,12,16,4,8,9,7,4,0,3,5,7, 2,6, 1]
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-
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fino
fino ,
findSum(2, 6, b,
findSum(2, 6, 3, 4, 8) # —8f &L
findSum(2, 6, 6, 4, 5)

findSum(2, 6, 7, 6, 8)
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0, -1
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2, 3)

23

12
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self.array : [0, 28,12, 16,4,8,9,7,4,0,3,5,7,2,6, 1]
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fino
fino
fing

fino

X RN ETED

23
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self.

finc
finc
finc
finc
finc
finc

finc

array .

1,0,-1)
)

W O &N
SN OO
00 W = W

)

)
)

4, 5)

X RN ETED

(0.28.12.16. 4.8 9. 7.4.0,3.5.7.2 6 1]

23

12
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seq=1[4,6,35 720 1]

segtree = CSumSegTree(seq)
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