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1. A BAFI Priority Queue
2. Z X3 Binary Heap
3. TXIHRIEERE

4. HEHERS Heap Sort



L 5BA% Priority Queue



{L7cBAFI Priority Queue

KFEBAF (priority queue) BXFIFPATI (queue) BB —HHMREUEREY, KAETIFH
BN TERTEZENMER, MAARSHNTERREL,; MARERNTRIRBEEME
BAF HR BV R H BAo

AT BIRET 2, BERANKLIBELHEMITNTIBNE T, LEL freeRTOS FSE
FHEFRANES HERS.
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fRFEPATIRISCIR

RIPNFIE DB RS TR iRE:

- ENFMRERIITTE enqueue(value, priority)

- B EEREMARITE dequeue()

EERSMARNTE peek()
AT AR B ER RN SEHEBZFE TR, ZEWMNAEEERER]
BUKEI 0(1), 1ERHPAEEIEZEL O(N), ZHETEEZREDA O(N).

HF4RERE LS, MATIERIXMERELI, NPARESEZRENRN O(log N), HPABESZ:
FEA O(log N), ZEifBYEIEZER 0(1).
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— X i Binary Heap



— X3 Binary Heap

—Xi (Binary Heap), W#kfEE (heap), B—HMHPRIEHN, KTRLE—FNRIEE
BREER,. —HEEMNTHEMFE:
Binary —XEXTEM KT REZRERERITFTR
Completed FRTIRETR, S8MKTREGITRER N FIR; KBTNRUAMEER
HRIRIETE

BR/NERTEMARNME, FRA Min-Heap; BRANERTSMERNME, TH
Max-Heapo

cs101@stickmind 6



Min-Heap vs Max-Heap
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#:3): Max-Heap
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— X HERYSE]

RIEZEREE, FTIRA Z PRV BRET B — D —LE 2B .

25 (1% | 7 |12 9 0 0 0
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— X HERYSE]

FRHASSIN T EENE:

- EERS| i BRTR, HEFTRERSIN 2«i+1, BFHRRINA2xi+2
- EERRS i BFUR, ERXTRBIRSIN (i—-1)/2

25 14| 7 [ 12] 9 0 0 0
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43 22 |13 (14 (10| 11 (12| 9 8 0
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Z it peek 1T

- BERSMFEENITE peek()

REGEEMAERNTE (Max-Heap REIRAE), ZIREFKTHEIVRE.
- FANTILERBITTE enqueue(value, priority)
- R EBERSMERTTE dequeue()
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—Xiff enqueue iTiE

- BEEREMERNTTE peek()

RERSMARNITE (Max-Heap IREIRAE) , ZIRIERLTHIRS,
- FENF R ERBITTE enqueue(value, priority)

MR AIBARKRAZFRIBENEY, EZ bubbleUp #21E,

- NHBEEREEMELRITE dequeue()
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enqueue(1/5)

43 122 113 |14 (10 1M |12 9 | 8|32

—>
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enqueue(2/5)

43 122 113 |14 (10 1M |12 9 | 8|32

—>
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enqueue(3/5)

43122 113 |14 (321 1M |12 9| 8|10

—>
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enqueue(4/5)

43 132|113 |14 (21|12 9| 8|10

—>
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enqueue(5/5)

43 132|113 |14 (21|12 9| 8|10

—>
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—Xiff enqueue iTiE

- BHAS—ATEUEBANNTER, WAHEEEATRERIKT

- {6/ bubbleUp EELBHFHTEMERTENRER
MEMRERNTFEFRTER, W bubbleUp FERK;
WRBFEKRFRTE, WREH TR
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—XR i IE

- BERSMEERNTE peek()

REIRSMARNTE (Max-Heap IREIRAME), ZIRIERKTHIPIRS.
- N IRELRBITTE enqueue(value, priority)

TR BAIBEERABFRIBENEME, LBIEE bubbleUp 121E,

- B EBEREMARMITTE dequeue()
EXH root TTEG, HHEMHLHRET, HEFEE#HTT bubbleDown 1E,
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dequeue(1/6)

43 132|113 |14 (21|12 9| 8|10

—>
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dequeue(2/6)

032|134 (21|12 9 | 8|43

—>
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dequeue(3/6)
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dequeue(4/6)
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dequeue(5/6)
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dequeue(6/6)
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—Xif dequeue i3F2

- MEER N TTRERBRRTER (WERRS), ULFTHEEEERTEEWRRIT

- {3 bubbleDown EEERHHIIRTR (BIREETR) MEFTREHNXR
IRN—NFREMELEED, WKRRTEMZFTE
MR FRMALES, WRRRTRMR AR RENFITER
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#:3): dequeue

32 (22|13 (14 (1011112 9 8 | 43
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#:3): dequeue

22 %1319 10| 11 [12] 8 | 32|43

—>
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HEHERE Heap Sort




MEHERE Heap Sort

RANFTINE — N AELIMEHF. SIB— MY pg KRBTSR, #A pg HEA
BYMEBIRL AT LASSEL A - R A BV ThRE

EXFRERERNRR

- BETIMINTEITEE, TRIEFREN O(N)
- NEEBMNERENSE, HTERIEESNAEIFRS
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MEHERE Heap Sort

— N EFRIRESE
build FeR AR BEAFTEMAATIBPRTS
B RRIAFEMIEEFTERENE—NFH size()/2-1 718, #KRIERT bubbleDown:

for (int i = size() / 2 - 1; i >= 0; i--) {
bubbleDown(arr, n, i); // heap size is n

}
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build(1/12)
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build(2/12)
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build(3/12)
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build(4/12)
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build(5/12)
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build(6/12)
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build(7/12)
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build(8/12)
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build(9/12)
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build(10/12)
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build(11/12)
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build(12/12)
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build B}E]E 2 E

ZI RSB E 2 E A O(N), &% https://stackoverflow.com/a/18742428,
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https://stackoverflow.com/a/18742428

MEHERE Heap Sort

—NEIFRIRESZE

build SR EAIAE AT EMATIFIRE
swap RIRBTTREMNETE
remove ZiB L/ — TR
bubbleDown LEESHERIEME R BEMRIRIT, XHRITEREFT bubbleDown

A S R2SMATEATIRY dequeue $#2F, RENHATERYN, REZR— M HIFBIRS.

for (int i = n - 1; i >= 0; i--) {
swap(arr[0], arr[i]);
bubbleDown(arr, i, 0); // heap size must adjust to i

}
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MEHERE Heap Sort
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MEHERE Heap Sort
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MEHERE Heap Sort

—NEIFRIRESZE

build SR EAIAE AT EMAATIBIRE
swap RIRBTTRNETE
remove Zi8_ L/ —METTE
bubbleDown LEESHERIEME AT BEMRIRIT, XHHRITEREFT bubbleDown

&b, HHIFNEESEZRERN ON logN), ZEEFREH 0(1).

cs101@stickmind 49



SNMrI A Z SHESERR A SERATY?



	优先队列 Priority Queue
	二叉堆 Binary Heap
	二叉堆操作过程
	堆排序 Heap Sort

