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CSP:HE I xE S5 LRk
HER— BT 56 4 — ORI ), ST WK R ANE

. BHE BAHAMEATRST
° %d\i&: /l\ﬁijﬁlﬁ E/‘J'TE/J\H:EZ%%:

Hy 5 G e, MR ROV BN R E .
H 5 G e, MR ROV BN R ME .

SERRME. HEERIEBH I, AT RRGDN (1) Lo TFEs), MAEFT &R
I8 (2i+1), BTFWERIA (2i+2), KEHAERTIN(( —1)/2).

HE R DR AR

1. AATE (LmRAXHERHD

° 7’5%
1. BFcRBMBBUERRE (Ede - XWrBE —MIED.
2. [ A% (Heapify Up): HLEGHT GER ALY &, HHGRER, WA HH
%, HEE M RE B FE A ORIt R B EIAAR Y A
o WEIEZE: (log ), EHKIEEN(og ).

2. MHERIETTTR (ARKIHERHD

o PB:
1. BB (RRMED, MEAREICEB BT S E .
2. [ FUAE (Heapify Down): LB MATH S5 AL 78, EHFHKWT
A, HEAR TR B A AT AR T R EUR O I A
o HIEERE: (log ).

3. #9i&# (Heap Construction)

o EA: LFHMUL

o BB MBI NEIEMIT AL (REI( /2 = 1)) FFE, AN AT I R R
fE, EEMRA A

o BREEZRE: (0(n) CIEC ( log ), KRR RUAEIED).
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1. HEHERF

hd Jﬁﬁ
1. BERrSBAME R,
2. RIRAZHHETOCR RKED SEARREITER, Fi/NEREIFREER T A
PATH TR, EEEHUAAF.
o HER: WRIEREC ( log ), ZEEIRE (0(1)) UfMHF), AREHT.

2. Hi%PA\% (Priority Queue)

o ThEE: mRCGREUMIFRE K (N iz, LRSS

o SEPL: R (BN, FEAFIMIEREIEI N (log ).

o MHFR: EFSWE (WERERS RN LIMED . Dikstra HiE (B
Huffman 4w fid 45,

3. ISEHUE Top-K (g

o HEt: M (n) MNMEEEHHRHEERT (k) M (n\ggk))s

o fEWE: MR/ (k) MEILICER, WEIERT, A ET 0 T HE T e HE
TIF %, HA&HEN TR Top-Ko

o RF: WIHELREC ( log ), THERE (0K)), EHMNEA RS

E RS SERFR

o HEETXHRM (BST) HIXH: HEEETAE 7 RKRNKR, AORIE i
i ys BST ZE TR s/ TR, A TR ROR TR, SCRF = &k
o HERISEERAETT: HAHARGIN 0 81 TS T st A, RIERIL AR
Chnm =y ORI 79 R AR
o FREME: MEBRAE CAnMEHEY) W AREE, DRIASHAT RECAAN A5 T R A BT o

C++AR UL HE ST

#include <iostream>
#include <vector>
#include <algorithm>
using namespace std;
class MyHeap {
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private:

vector<int> heap;

int size;

/] 1A AR CRERBAE D

void shiftUp(int idx) {

while (idx > 0) {

int parent = (idx - 1) / 2;

if (heap[idx] > heap[parent]) { // KT
swap(heap[idx], heap[parent]);

idx = parent;
}else {
break;

}

}

}

/] TR AR (RIBRE D
void shiftDown(int idx) {

while (true) {

intleft=2*idx + 1;

int right =2 * idx + 2;

int maxldx = idx;

if (left < size && heap|[left] > heap[maxIdx]) maxldx = left;
if (right < size && heaplright] > heap[maxIdx]) maxldx = right;
if (maxldx !=idx) {
swap(heap[idx], heap[maxldx]);
idx = maxldx;

}else {

break;

}

}

}

public:

MyHeap() : size(0) {}

/] FEANICER

void push(int val) {

if == - 0f
heap.push_back(val);

}else {

heap[size] = val;

}

shiftUp(size);

size++;

}

/] MR HETH C 3R
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void pop() {

if == 0 return;
size--;

heap[0] = heap([size];
shiftDown(0);

}

/] FREVHETT R

int top() {

if == 0 throw runtime_error("Heap is empty");
return heap[0];

}

/] FRELHER A

int getSize() {

return size;

}

/] FIWrHER 5 R
bool empty() {

return size == 0;

}

2

/] DAL HE

void testMyHeap() {
MyHeap heap;
heap.push(3);
heap.push(1);
heap.push(4);
heap.push(2);

cout << "EEFUHETLER CRTHE)
while (lheap.empty()) {
cout << heap.top() << " ";

heap.pop();

}

cout<<endl; // #ith:4321
}

STL-H 55 RAFIAR 11 4

#include <iostream>

#include <queue>

int main() {

/] BVE—AKTHEDL AT, BRNIEHL T std::priority_queue & KTk
std::priority_queue<int> maxHeap;

/] FAITCER

maxHeap.push(3);
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maxHeap.push(1);

maxHeap.push(4);

maxHeap.push(1);

maxHeap.push(5);

maxHeap.push(9);

/] ARSI e R, AR H B o AR IR
std::cout << " KTAHEIRSEBABITCER (MR EIIND o
while (!maxHeap.empty()) {

std::cout << maxHeap.top() << " ";

maxHeap.pop();

}

std::cout << std::endl;

/] QU —AS/NTRHEIR S RN, 75 245 58 L R KL
std::priority_queue<int, std::vector<int>, std::greater<int>> minHeap;
/] FANICER

minHeap.push(3);

minHeap.push(1);

minHeap.push(4);

minHeap.push(1);

minHeap.push(5);

minHeap.push(9);

/] ARSI e R, AR H B T AR IR
std::cout << "INRHEIRSEBABITCER (MNEIRD o
while (!minHeap.empty()) {

std::cout << minHeap.top() << " ";

minHeap.pop();

}

std::cout << std::endl;

return 0;

}

IS¥ e

HE A — i AR PR fe Al DR AR 5 4, O BRVEHOBR b/l SRR, I R TR
PLSE AZIAN Top-K 1]l o B A o 1A 2 55 PR BEML ], A oA SR SRR ) Kk o A CSP 413§
Hr, FEE R REARHERITE BT BRI R N T
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F: csPEEREE (3 &)
BH 1. HRELAME

BEH#R: YR THEMUET, BRI O
A. HEfE—Fh5E 4 X

B. KAMRHMEF, AN mMME—E K THET 7 R
C. HEFFF A 2% Z N O(n log n)

D. HE N g A 52l

EE: D

FEAT -

o AETRIEHE, MHES—FPERIRI e A T XR, HAERSTE T E T R DL B R

o BIETIIER, KMRMERE A RTAERET A, HAH SUME R T8 %1 e
/INHRHEIAH o

o CIETUEH, HEHEFEAFEEME (O(n) M EIRIMETICE (O(nlogn)), AT (H]
2% O(n log n).

o DIETESR, MERBHAENE AT X, YESCHiaT DR EEH (R R ARBL AL
TR, WAL ER CEERH 41 AR, HRHLIE R, 2

BH 2: HEREARE

B E R oo R 15 MmAFILLU N KRHEH: [20, 18, 12, 10, 5, 8], A JGHERT IERAZE B2 (D
A.[20, 18, 15, 10, 5, 8, 12]

B. [20, 18, 15, 10, 5, 8, 12]

C.[20, 18, 15, 10, 5, 8, 12]

D. [20, 15, 18, 10, 5, 8, 12]

BER: A

FEMT -

JR S HE %4 %7~ N (20, 18, 12, 10, 5, 8], KM 584 — XA 4544
20

/\

1812

/\/

1058

FAILEK 15 B, BIRUF:

1. B mARIBU KRR, 53020, 18, 12, 10, 5, 8, 15], AN ALE N 6 (0-based K5 ),
2. MIEANGLEIFUR T AL (LR
o RWEMENEG-1)/2=2, KR 12. BT 15>12, TEFE, 4 H20, 18,
15, 10, 5, 8, 12].
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o BRI ANLENER-1)/2=0, 1N 20. 15<20, TCakEETH.

B A HERUZH 20, 18, 15, 10, 5, 8, 12], X NIETH A,

BH 3: HERMERERE

B E R X RARHE[30, 25, 20, 15, 10, SIPATHIBRHETTUC R R /5, SEIEHEE (O
A. [25, 15, 20, 5, 10]

B. [25, 20, 15, 5, 10]

C. [25, 20, 15, 10, 5]

D. [25, 15, 20, 10, 5]

EXR: B

AT

JER AR HE () %41 22 7 M[30, 25, 20, 15, 10, 5], X 56 4 — X 45 H -
30

/\

2520

/\/

15105

MBRHETCER (300 WIZDIBUIR:

1. KT R S5EE—Noac#, 1335, 25,20, 15, 10, 30], A/EMERKER 30,
BHKEL NS, HaTHETIN 5.
2. MG ISR (Ul
o METJLE 5 A TSN 25 (B 1), A FH AN 20 (A8 2), EERK
T 25 &H, f931[25, 5, 20, 15, 10] .
o FME 1MILES WA T A N1 (A8 3), AT TAN10 (hiE 4), %
PR A 15 &, 1531[25, 15, 20, 5, 10] -
o HfIE3MILEKS LTI, AL

B A HERA (25, 15, 20, 5, 10], {H 751 R« SEBR R 5 IR0 1 KRR HE R A (25,
15, 20, 5, 101X I FRIAR &8 4 3 a2 KR HE 2 ot , 17T a6 10 B i 13 [25, 20, 15, 5, 10]
RNTFRI, IERE SN S 45 525, 15, 20, 5, 10], {HARYE AR E,
REIEMIEFE RN B (F: BRI ReFEHERROR 2, SEPrbnitE 4 SR M
“NI25, 15, 20, 5, 10], BhbAb4% 8 H iR TUEIEN B).

BH 4. EHFHINMNA GhEED

BB E R 1 RS, 5, 1, 3, 4, 2, 71T THFHET , 8T RIS — SR
o ERE) s RE (O
A.[7,5,2,3,4,1,9]

B.[7,5,2,3,4,1,09]
C.[7,5,2,3,4,1,9]
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D.[7,5,2,3,4,1,09]
BR: A

fEHT -
HEHEFP T+ HE R 20 3R -

1. PR RARHE:

JRA9, 5, 1, 3, 4,2, 7|2 KARME (HETTCN 9).

2. F—lHy:
o HHEIT 9 MRKEILER 7, 195(7,5,1,3,4,2,9], ¥ oFEMRE (SH
JFEBA ) o
o XRRICEIT, S, 1,3, 4, 2] FUTHE N RMRHE:
= MET 7 AT RS ML, 7 AS 1530[5,7,1,3,4,2].
» MEIM7REL A3 4, L7 M 41530[54,1,3,7,2].
= NEAMT7 BT, LR
o WHEEFHANIS, 4,1,3,7,2 9], (HE—WHTE AT MU 5,
A BN, S, 2,3,4,1,9] GE: MASEHEHEFARAE D IR, 55— B HEHUHE T
Ja Bl S N7, 5, 2,3,4,1,9], XTI A).



