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3.1 [g]gig]|




3.1.1 B IRHRIFZRNEMER

Front

IIIIIDequeue I IIIII I
—
Enqueue

I 3.3 XNimfATI

3.1 % 132 [AFI
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3.2 BAFIRIHEZE




3.2.1 BAFIHIE X

ENX 2.1.1. PAFIZ— TR EZRAVE E 2R,
QEEEEMRNE—IGHITITRIEANER

e, R —imn T E=MIBRIRIE, 1F#H

1ITHIBRERERN—imtRFR AL (BAE),

S—intEFRAAE (BATR) . Back Front

MBI (frstinfirst o IIIII Dequeue
out, FIFO), tH##R7 FIFO &,
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3.2.2 BASIROIRIE

BAFIRY AR AR E AN 3R 1 -

* ANBA (enqueue): tOU#HEFA, @IFA

ERIENFTITE.

* HPFA (dequeue): WOUIRBA, MBA L

%ﬂﬂ”ﬁ?dﬁ E% I IIIII Dequeue
Enqueue
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3.2.3 AASUBHIS SR Y

A4S 3.1: PAFIRY ADT

J7TE: D={a; |a;€T,i=0,1,2,...n—1}, T ZTEEE, n2TETH
Xx&#: R={(a;,0;41) | aj,a;,; €T,i=0,1,2,...,.n—2}
BAHRIE:

Initialize(Q): #IEH—T=HIRAT Q

Destroy(Q): $H2%FATI Q

Clear(Q): /B8=PAFI Q

IsEmpty(Q): IR[EIRAFI Q R BNZE

IsFull(Q): IREIATI Q 28

Length(Q): IR[EIFAFY Q EPE'JTG? 0

Front(Q): 3XR1SPATI Q BIRALITER, ELATIAZTNIR

Enqueue(Q, z): F7t % = AR Q

Dequeue(Q): MRAFI Q HRIFRBASK TR FHIRE], FHRAFIA =R
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3.3 BAFIRYSCIR




3.3.1 BAFIEYTEAE S U

* lF=RASY: BAFBNR = HESEE
* pETURASI: RASIRITETVIZHESCEN
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3.3.2 BAFUBNIIG 7 {Zfi& SCER
AT R AR RRINEZE R =, FRAIEREFAS,

{Ah5 3.2 : RAFURYIIN 72 fiESE30

SequentialQueue:
data: IEEEIERVIETT, BURESFE
front: T —1HLATTRERIUE
back: =T ABATTEIIUE
capacity: FAFIRIB =
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3.3.3 [[i5BAFSCERAY (0] 75

11213
fInt frInt ka
ack
1123456 4156

frInt b;[:k frInt b;[k

e, |ANIDECHZEEEZ NN, AITEBHBATE, Ll
T 50 NIy
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3.3.4 [EHFATI

{At5 3.3 : [AAZBASIRYSEIN

CircularQueue:

data: FE[&ERITETT, 2R
EE1F

front: F—1HATTRIIMUE
back: =T AATTENLE
capacity: PAFIRN S =

FZBAF

0
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3.3.5 EAZRASI: #0951

(R85 3.4 : YNGR AZPAT]

Initialize(Q):
@Q.data « Allocate(fA IR A =)
Q.front < 0
().back < 0

Q.capacity < FASIRIE =

= W N =

BIREM S8 2024—2025 FEEHZTFH 13 /46



3.3.6 EIFCRBAGY: 8% o5 gl
{Ah 3.5 : FHER

Destroy(Q):
Free(().data)
().data < 0
Q) .front < 0
().back + 0
().capacity < 0

0

ZRAT

g1 =~ W N =
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i
H}

3.3.7 [EIRZBASI:

ThtS 3.6 : SEZ=[RIAZBATI

0

Clear(Q):
1 | Q.front < 0
2 | @.back + 0
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3.3.8 [EfZBATI: FI=

{ht8 3.7 : FIETEIFZRAT IR B A

[sSEmpty(Q):
1 | return @).front = ).back
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3.3.9 [ERZBASI: Fid

112134516

fr]nt frInt

back back

FTEX A EMMIER, PIADE—TTTE=NEEREITX T,

ThtE 3.8 : FIBTRIFAZEAG I B & 7%

IsFull(Q@):
1 | return (Q.back + 1) mod Q).capacity = Q).front

TANFINBTEAN n, WHZREFEn -1 TTTR,

Dit
X0
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3.3.10 EFEAFI: JTETEX

f0E3 3.9 : SRBERATIRITTE N

Length(Q):
1 | return (Q.back — @Q.front) mod @).capacity!

VEIRRREIES PRREEERNGTS, WRANEFERE,
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3.3.11 [EAZBAF: PAkITE

{Ah5 3.10 : JRFBAK TR

Front(Q):

1 | if = IsEmpty(Q)

2 return ().data[Q.front]
3 | else

4 return ()
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3.3.12 EFEATI: AFA
A8 3.11 : F—1 o =B AZIPAE

Enqueue(Q, z):
1 | if IsFull(Q)
error fAFIE
Q).data[@.back| < x
Q).back <+ (Q.back + 1) mod Q).capacity

B~ W N
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3.3.13 [&EHZPATI: HBA
{9F3 3.12 : MBASLRIRBE— DT

Dequeue(Q):
if - IsEmpty(Q)
r < (.data]Q.front]
Q.front < (Q.front + 1) mod ).capacity
return x

else

SN G =~ W N =

return ()
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3.3.14 C++ HHIPATI queue

C++ IBESHIMMEEIRE T queue KRG, JEE queue K[ETFEH
E— M asEhcas.

0 N O o & W N BB

#include <queue>

template<class T, class Contalner = deque<T>>
class queue {
public:
using value type = typename Contalner::value_type;

[/ EMRBRER
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3.3.14 C++ HHIPATI queue

9 protected:

10 Container c; // SZirzi:

11

12 public:

13 queue() : queue(Container()) {}

14 explicit queue(const Containeré&);

15 template<class InputIter>

16 queue(InputIter first, InputIter last);
17 [/ FEAATIE B AR

18

19 bool empty() const { return c.empty(); }
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3.3.14 C++ HHIPATI queue

20 size_type size() const { return c.size(); }

21 reference front() { return c.front(); }

22 const_reference front() const { return c.front(); }
23 reference back() { return c.back(); }

24 const_reference back() const { return c.back(); }

25 void push(const value_type& x) { c.push_back(x); }
26 void pop() { c.pop front(); }

27 [/ H Ak E 4

28 };
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3.3.15 queue {EFHTHI

O 00 N OO O &~ W N -

#include <cassert>
#include <iostream>
#include <queue>

int main() {
std::queue<int> q;

q.push(@); // 0 A\
q.push(1l); // g =0 1
q.push(2); // q =01 2
q.push(3); // qg=012 3
assert(qg.front() == 0);
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3.3.15 queue {EFHTHI

12 assert(qg.back() == 3);

13 assert(qg.size() == 4);

14 q.pop(); // 0 Ik

15 assert(q.size() == 3);

16 q.front() = 4; // %L knE

17 [/ FTEIH M BRET A T &

// & queue Fx# begin()/end(), E FaMEHALE for
{EEZS

19 std::cout << "qg: ";

20 for (; !q.empty(); q.pop())

21 std::cout << g.front() << ' ';

18
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3.3.15 queue {EFHTHI

22 std::cout << '\n';

23 // frid:oqg: 4 23

24 assert(q.size() == 0);
25 }

BIREM S8 2024—2025 FEEHZTHFH] 27 /46



3.4 ASIRNY R




3.4.1 XiwmPASI

TE X 4.1.1. MImER AT BAH T AT FRERVERY 22 (£ ZR AR 0 I iiwm A
51 (double-ended queue, deque) .

XX imBA S [E] 1 T DA(E RN 2R e pE 2R R S

C++ FIRHE deque B2s, PIMIEINIHPAGI, 1BE deque HAPEHIF
Fl ) aviE AN FIMIFRIRIE, RE2NERRIK,
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3.4.2 C++ HEINiwPAS deque

1 #include <deque> std: :deque<int> dq{0, 1, 2, 3, 4, 5};

2 first_node last_node

3 template<class T> W.ﬁ |

4 class deque { ./’/’7})%

5 public: ; N o | 5 ] 4
6 // KEBEA, FE vector —— ;

11/ he/aN R, B vector Eey G Bty
8 // 3’%’({%&#9;’%@%{, Iftﬂ vector finish finish finish

9 // BEMKEL, F vector

10 // mEHEFDY, A vector MZRES|IFIIRF AL, <
- M [ RIRIEAN MR ITE, B8
12 /] Bk

13 void push_front(const T& x); gﬁl’gz il}]ﬂﬁ O(]->o

14 void push_back(const T& x);
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3.4.2 C++ HEINiwPAS deque

15  void pop_front();

16 void pop_back();

17 // AN M. EFZE%E, B vector
18 };
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3.4.3 {LFHEATI
EX 4.3.1. B S BTN T E RN E AW NSERING (priority

queue) ,

IRNIIE R MBRAVERZ SRIASIR SRR ERITTR (A&,
ATATERBENZMIZR,

L)

* EMEU: EHEBREMER, BANRRRENEZRED AN O(1) Al
O(n) (FEHER)

° i HEMERIIANIRNGEN, BmANMBFRRIENEZRENA O(logn)
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3.4.4 C++ PRI ALFEAS priority_queue

~ W N -

Ul

O 00 N O

10
11

#include <queue>

template<class T,

class Contalner vector<T>,

class Compare less<typename
Contailner::value_type>>

class priority queue {

public:
// KEFEH, FE queue
using value_compare = Compare;

protected:

HIREMS EiE
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3.4.4 C++ PRI ALFEAS priority_queue

12 Contalner c;
13 Compare comp;
14

15 public:

16 priority queue();

17 template<class InputlIter>

18 priority queue(InputIter first, InputIter last);
19 [/ EANALIE B EK

20

21 bool empty() const { return c.empty(); }

22 size_type size() const { return c.size(); }

23 const_reference top() const { return c.front(); }
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3.4.4 C++ PRI ALFEAS priority_queue

24 void push(const value_type& Xx);
25 void pop();

26 [/ H Ak

27 };
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3.5 BAFIBIM A




3.5.1 FTERE

#L. A —iK n x mE’JEVi&*, BRI rAIEREER (FIEY)
_JZBEE? (FelB), [EEESMHEZ LR (0,0) ERATA (n —

1m—1)7 Rl/l\;'ﬁﬁ ﬁ/l\""ﬁ?
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3.5.2 FEXE: EIEIK 3.5 BAGIRRTFE

5180
1. B&ENA
2. BIEH

B WESPTA P RERYERIS
FEO)RR: HEEE

A THERRES: 2
Z Dl https:/ / oeis.org/ A000984
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https://oeis.org/A000984

353M: E&Lla

N 1: MAORIB TR FINsVTHERERE
*ﬁzBE’JW?ﬁ?&

WER 2: Tizﬂ’ﬂ’a"‘*ﬁiﬁlﬂ’\lj(/J\, 1B =IO
B BRI D TS

B — TR REIERBE, BETE
FaEF A AL S BT R ERILBS

XFNGERMAI EMAERE, 552 Tl
th, PJCAERIBASE1T4EE]
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3.5.4 ERE: BUEEE
hEG 3.13 : (EA MR R = SR AR

FindPath(M):
1 | Initialize(Q)
2 | Enqueue(Q, A\[)
3 | while = IsEmpty(Q)
4 ¢ + Dequeue(Q)
5
6
7

ifc=HO
return true # ¥ E|KF
VB c B9%R1&, R zE1AIRIE N APBA

8 | return false # ZIEIIKR
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3.5.5 FEX=: R

1 #include <iostream>
2 #include <queue>

3 #include <tuple>

4  #include <vector>

5

6 int main() {

/ [/ BEARE M

8 int n, m;

9

std::cin >> n >> m;

10 std::vector<std::vector<int>> maze(n, std::vector<int>(m));
11 for (int 1 = 0; 1 < n; i++) {

12 for (int j = 0; j < m; j++) {
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3.5.5 EXE: FEEAH

13 int t;

14 std::cin >> t; /] N 0 KRB, 1 RkopER
15 mazel[ill[j]l =t - 2; // #f -2 %xx%%, -1 ZrEHE
16 }

17 }

18 // WAEMF, tuple BEXTICHME
19 std::queue<std::tuple<int, int, int>> q;
20 // AT, emplace WMEFEFH

q.emplace(@, 0, 0); // %% T q.push(std::make_tuple(0, 0,
0))

22 // ERFHAITHRE
23 while (!q.empty()) {

21
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3.5.5 EXE: FEEAH

24 [/ FRBERMRRMALE R T &

25 auto [x, y, d] = g.front();

26 qg.pop();

27 if (x <0 [l x>nlly<o0o]|ly>ml/[|

28 maze[x]ly] '= -2) { // s B2 nman =i
29 contilnue;

30 }

31 maze[x][y] = d; // BFEF %%

32 if(x==n-1685y==m-1){ // #2440

33 break;

34 }

35 [/ TANT— P REROMLE
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3.5.5 FEX=: R

36 q.emplace(x + 1, y, d + 1);

37 q.emplace(x - 1, y, d + 1);

38 q.emplace(x, v + 1, d + 1);

39 q.emplace(x, v - 1, d + 1);

40 }

41 std::cout << maze[n - 1][m - 1] << std::endl;
42 '}
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3.6 1\




3.6.1 ZNiH/VE

* BAFIRIMREE

* BAZURYSEIR: [RIAZRAS

* BAFIBOY & XﬁﬁBA?U I RBAS
* FAPIRINAE: ErE ([TEMAER)

\C
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