Data Structure

Lecture by casperwang

2022/03/05
Sprouls




HTEEEMEE?
Stack

Queue

Deque
Linked-1ist
R




8 52 4 2




FHEE

o TEMTPEHT. HEEMNAN
o &?E’J,éfﬂfé BRI, geiEEE AR HEZER
a0 TEsl whd—EE BHEE

IO

C



TSR 2

Algorithms + Data Structures
= Programs
Niklaus Wirth,

the designer of Pascal
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Stack, Queue, Deque

Linked-1ist

Heap

Set, Map

Disjoint Set

Bit, Segment Tree, Sparse Table
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tack BOTNEE

o FMHEE stack RIBIHAIE R
o MFEHETE stack RIBIRFEIEFI
o IIBEXE stack MIRIAIR
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o HEEtRIBURIFEN. MIBR. FiEE#
o %S H (Last In First Out, LIFO)
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now SRERTEIRGIE

o IR now = 0, fXF stack BZFEH
e push BF now++
e pop BF now--




1 struct Stack({

2 int arr[MAXN], now;

3 Stack() : now(0) {}

4 int top() { //[El{Estackix]BimHIE

5 return arr[now-1];

6 }

7 void pop() { //MFfEstackEx]BImAVE Y
8 now--;

9 }

10 void push(int val) { //iF—1EFTEVENAstackiVEz]Bim
1141 arr[now++] = val;

12 }

13 int size() { //[Elf&EstackHIAX/

14 return now;

15 }

16 };
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o FHWHETE queue ERBTIMAIEH
o MIFRHETE queue EXETIHAIE
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IZ{E Queue

front() [EE queue E=BNMAIE

pop() MIB& queue EBIIHAIEH

push() F—{EFHIEMA queue HIEREZIH
size() [EI{&E queue HIK/M




tack BRI A

FA%88 head, tail EC#kBEHI queue HIBHEE. #&)
rush FF tail++
hop BF head++
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tack BRI A

FA%88 head, tail EC#kBEHI queue HIBHEE. #&)
rush FF tail++
hop BF head++

C



51| 25




&S filf

%/ [l =8

o MME—E push RAHEERIIZI pop HK?
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C



cular Queue

o MEFRERHEST push R pop MIIEETIEIE

2 51| R ]

C



cular Queue

o MEAREHELIT push A1E pop HIEIEZEE 1S [E 5 R

o MEIEEREE FIEIRBR—X !

C



1 struct Queue{

2 int arr[MAXN], head, tail;

3 Queue() : head(0), tail(0) {}

4 int front() { //[ElfEqueuesRiimHI{E
5 return arr[head];
6

7

8

}
void pop() { //fIfFqueuesxBlindIE i}
head++;
9 1f (head == MAXN) head = 0;
10 }
11 void push(int val) { //iF—1EFrBYENNAqueuelIExIE IR
12 arr[tail++] = val;
13 if (tail == MAXN) tail = 0;
14 }
15 int size() { //[El{EqueuelIA/\
16 return (tail + MAXN - head) % MAXN;
17 }

18 };
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Deque HILHAEE

o TFHN. MIFRHETE deque EEIIHAIE
o TFHY. MIBRHETE deque FHEZIHAVEH
o HIBEKZ deque WIEXAIIR. % i




IE4E Deque

front(), back() aIfH

pop_front(), pop back() Ik
push_front(), push back() MA
size()
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Deque {
arr[MAXN], head, tail;
Deque() : head(0), tail(0) {}
front() {
arr[head];

}
back() {
(tail == 0) tail = MAXN
arr[tail-1];
}
pop_front() {
head++;
(head == MAXN) head = 0;
}
pop_back() {
(tail == 0) tail = MAXN;
tail--;
}
push_front( val) {
(head == 0) head = MAXN-1;
arr[head--] = val;
}
push_back( val) {
arr[tail++] = val;
(tail == MAXN) tail = 0;
}
size() {
(tail + MAXN - head) % MAXN;
}
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(size() > 0 && top() >= value[idx]) {
pop();

(size() > 0) ans[idx] = top();

6 push(value[idx]);
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