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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.')



55 55 55 %5 %
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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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a=C
g.enqg

b =g

= Queue(b)

dequeue()
ueue(?)
dequeue()
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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




- — T DOEER (/e —7)

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(self.last)
return removed
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class MyHeap:
def check after add(self, i):

fi<2iretun# R/ — FETITo71=HKT

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



A FAROESR (X))

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 |



A FAROERER] (

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

#1: 35 9 5 X[E DAL,

# =[]

;
5

XfE & LTRE (12

# K. se

farraydA T v 7 X

X A
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MNior-13
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5 D 15 it

D ERF)

# le: self.array k[ IZREFF SN T W2 230 D X D A
# re: self.array k] IZRF SN TW 3 E9F O X E D Hig




A FAROESR (X))

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

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




A FAROESR (X))

class CoumSeglree:

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

#IEET D EE

H

UNTZ 5 0%k

if (re <1) or (r <= le): return 0



A FAROESR (X))

class CoumSeglree:
def findSum(self, |, r, k=1, le=0, re=-1):
it re==-1: re = self.leaf start -1
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)//?)
sum r = self.findSum(l r, 2*k+1. (le+re)//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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T X SR DH - X EETED

self.array 1 10,28, 12,16,4,8,9,7,4,0,3,5,7, 2,6, 1]

23

findSum(2, 6, 1, 0, TR 12

!
N—"
++-
|

Kk

findSum(2, 6, 2, 0, 3

1
)
findSum(2, 6, 4, 0, 1) | |
findSum(2, 6, 5, 2, 3)
findSum(2, 6, 3, 4, 7)
findSum(2, 6, 6, 4, 5)
findSum(2, 6, 7, 6, 7)



T X SR DH - X EETED

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 8 8

findSum(2, 6, 4, 0, 1)
findSum(2, 6, 5, 2, 3)
finc (2,6,3,4,7)
(2 5)
(2 /)
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S

P,
-
S
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self.array -

fino
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fino

find

Sum(2,
b, 7, 0,
.6, 4,0,
b, b, 7,
b, 3,4,
b, 0,4,
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o, /, 0,

_1>
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5)
7)

X RN ETED
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self.array -

fino
fino
fino
fino
fino
fino

find

(028 12.16.4.8 9 7.4.0.3.5.7.2. 6, 1]

o, 1,0,

.0, 2,0,

o, 4, (0,

, 0,5, 2,

o, 3, 4,
o, 0, 4,
o, /, 0,

X RN ETED

23

12
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self.array -

fino
fino
fino
fino
fino
fino

fino

(028 12.16. 4.8 9 7.4.0.3.5.7.2.6 1]

o, 1,0,
o, 2, 0,

. 6,4,0,1)
. 0,9, 2,
,6,3,4,7)
. 0, 0,4,
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X RN ETED

23
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self.array -

fino
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fino

fino

o, 1,0,
o, 2, 0,

6,4,0, 1)
6,5, 2,
6,3, 4
.6, 6, 4,
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X RN ETED

(0.28.12.16.4.89 7.4.0.3.5.7.2.6, 1]
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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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findSum
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findSum(2, 6, 7, 6, 7
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T X SR DH - X EETED

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

segtree = CSumSegTree(seq)
segtree.update(3, 50) #5->b0ICE&E
orint(segtree.findSum(2, 6))

73
EITHE R 57 16
57 A 53 9

. 410]3]50]7
self.array -

[0.73,57.16,4,53.9 7.4.0,3.50, 7. 2.6, 1]
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I AV N RZFE-> CETEGERZ1E5.
>R ELETU>THE4A0(ogn).
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Binary Indexed Tree (BIT)
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FENSIE = =G DF

“FEITTE S LD ITEEET L 7=BEA.
DETEICEZ 5.

| [0,7] |
| 0,3] |
| [01] | | [45] |

[2] 6]

DLI- 7
o> ML
%H il
d
\I||'I




Binary Indexed Tree (BIT)

XEMDETEZ= Ey MNEETREITTE 5 X D IZ5XET L 7CEF.

EA”LIEEFEF TCOEDTMOETEICFEZR 5.

[0,7] |

|
| 0,3] ]|
| [01] \ [ s ]

BIT DDDDDDDD

0001 0010 0011 0100 0101 0110 0111 1000




Binary Indexed Tree (BIT)

XEMOEFEZ Ey MNEETRITTE 5 & 5 (T5%ET L 7<BS.
A BIEE X TOERA %Dd)?r”’“c:@z_%.
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Binary Indexed Tree (BIT)

XA E

MEBETETTE B & 5 ICHE LE.
= :

0001 0010 0011 0100 0101 0110 0111 1000



Binary Indexed Tree (BIT)

al0lhr o DXEFMZ KD %
——HREASDIOEY FZRELGEDALEL TN,

e [ Le] (e o] [2][e][e] [ze]

0001 0010 0011 0100 0101 0110 0111 1000



Binary Indexed Tree (BIT)

%) alO]H malb]d XFEH.
a[b]1%62 @%%@@f 6DMEFRIFOLION S A X — k.

o7

e [ Le] (e o] [2][e][e] [ze]

0001 0010 0011 0100 0101 0110 0111 1000



Binary Indexed Tree (BIT)

01100 EZXZREL T, —&FEERADIOE Y FZ0IZT 5,
—0100(2# % .

e [ e ] [e] o] [2] (6] [e] [z]

0001 0010 0011 0100 0101 0110 0111 1000



Binary Indexed Tree (BIT)

0100 EZXZREL T, —&FEERADIOE Y bZ0IZT 5,
—0000IC B DTIRT. EZ 1326,

e [ [e] (e o] [2][e] [e] [z]

0001 0010 0011 0100 0101 0110 0111 1000



Binary Indexed Tree (BIT)
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