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ROSCIUMERERR, WR T RRERESH -1,
A

BAFLRHER? EHERENE— e —XRIEER.

RIEET RO, X270 KRR,

HEARMERTAFET I RRVET, FURESARN. HEERARARF, ARERMERIE.
it IRVEEEZRS | MUENRIERIEHIRF.

EALUSEERBE A A F T RIIATNT:

KIHE: arr[i] >= arr[2i+1] && arr[i] >= arr[2i+2]
/NI arr[i] <= arr[2i+1] && arr[i] <= arr[2i+2]

RN AT T T LASTRAAASSEIL FHERFE :

Heap struct {
[tems []int
}

func (hp *Heap) GetLeftindex(parentindex int) int {
return 2*parentindex + 1

}

func (hp *Heap) GetRightindex(parentindex int) int {
return 2*parentindex + 2

}

func (hp *Heap) GetParentindex(index int) int {
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return (index - 1)/ 2
}

func (hp *Heap) GetLeft(parentindex int) int {
return hp.ltems[hp.GetLeftindex(parentindex)]

}

func (hp *Heap) GetRight(parentindex int) int {
return hp.ltems[hp.GetRightindex(parentindex)]

}

func (hp *Heap) GetParent(index int) int {
return hp.ltems[hp.GetParentindex(index)]

}

func (hp *Heap) HasLeft(index int) bool {
return hp.GetLeftindex(index) < len(hp.ltems)

}

func (hp *Heap) HasRight(index int) bool {
return hp.GetRightindex(index) < len(hp.ltems)
}

func (hp *Heap) HasParent(index int) bool {
return hp.GetParentindex(index) >= 0

}

func (hp *Heap) Swap(index1, index2 int) {
hp.ltems[index1], hp.ltems[index2] = hp.ltems[index2], hp.ltems[index1]
}

PIil::

Bt BPRQTUR—EATEGFIR.

A g

TEHEROENL FRIER QT R—EXRTEAF IR, FEEBATENMRTREFERERHD
RN IERBRYATRIELS),

type MaxHeap struct {
*Heap
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}

func NewMaxHeap(source []int) *MaxHeap {
h := &MaxHeap{
&Heap(
ltems: source,
2
}

if len(h.ltems) > 0 {
h.buildMaxHeap()

}

return h

}

[/TFHFBR, FEREERE, RIEH_XNMAIMR, M FHREERERTS RENEE1 . /rlli=n/2 -1
. AEMNFFEE.
func (h *MaxHeap) buildMaxHeap() {
fori:=len(h.ltems)/2 - 1;i >=0; i-- {
h.shiftDown(i)
}
}

func (h *MaxHeap) Insert(item int) *MaxHeap {
h.ltems = append(h.ltems, item)
h.shiftUp(len(h.ltems) - 1)
return h

}

func (h *MaxHeap) ExtractMax() int {
if len(h.ltems) == 0 {
logs.Error("No items in the heap")

}

minltem := h.ltems[0]

h.ltems[0] = h.ltems[len(h.ltems)-1]
h.ltems = h.Iltems[:len(h.ltems)-1]
h.shiftDown(0)

return minltem

}

func (h *MaxHeap) shiftUp(index int) {
for h.HasParent(index) && h.GetParent(index) < h.ltems[index] {
h.Swap(h.GetParentIndex(index), index)
index = h.GetParentIindex(index)

}
}

func (h *MaxHeap) shiftDown(index int) {
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/AR ERTIndexfFEASRE AT RHEARAT I RIVENFEERR
for (h.HasLeft(index) && h.ltems[index] < h.GetLeft(index)) || (h.HasRight(index) && h.ltems
index] < h.GetRight(index)) {
[ANREATREATRTR
if (h.HasLeft(index) && h.ltems[index] < h.GetLeft(index)) && (h.HasRight(index) && h.It
ms[index] < h.GetRight(index)) {
[/REVERARRI— M TR R
if h.GetLeft(index) > h.GetRight(index) {
h.Swap(index, h.GetLeftIndex(index))
index = h.GetLeftIndex(index)
} else {
h.Swap(index, h.GetRightindex(index))
index = h.GetRightIindex(index)
}
} else if h.HasLeft(index) && h.ltems[index] < h.GetLeft(index) { /RBETRATRXT R
h.Swap(index, h.GetLeftIndex(index))
index = h.GetLeftIndex(index)
}else { /REAETRATRTR
h.Swap(index, h.GetRightindex(index))
index = h.GetRightindex(index)
}
}
}

buildMaxHeap

[ITFHFBR, FRRARAF, BIEFE SR, HFHRIEERE TR N1 Frlli=n/2 -1
. NEMNFFEE.
func (h *MaxHeap) buildMaxHeap() {
fori:=len(h.ltems)/2 - 1;i >=0; i-- {
h.shiftDown(i)
}
}

Heaps o

buildheap function

aHeap.buildheap() ; o o

aHeap.siftdown (2) ;
aHeap.siftdown (1) ; o o o o
aHeap.siftdown (0) ;

aHeap.siftdown (2) ; aHeap .siftdown (0) ;
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insert

func (h *MaxHeap) Insert(item int) *MaxHeap {
h.ltems = append(h.ltems, item)
h.shiftUp(len(h.ltems) - 1)
return h

}
BRBEATREENEENNRISEARRE, MUAFEAMAIMELE.

aH.insert (45) ;

ExtractMax
BNHE—ME, AEEREE KT

N

it BRRTR—ENTTEGF PR,

INTHERISCIL A S XTNET e —F, REXNHIRTSAERIA,
JRRG . i

HEHERR
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ST RNTEZ R, BANREZZSEXESER/IMERAT AT FEEREFR.
func HeapSort(source [Jint, asc bool) [Jint {

result := [Jint{}

if asc {

minHeap := structure.NewMinHeap(source)

for range source {
/] AT LAEFIREE NS
//result = array.Array.InsertAtindexBylIntArray(result, maxHeap.ExtractMax(), 0)
result = append(result, minHeap.ExtractMin())

}

} else {
maxHeap := structure.NewMaxHeap(source)
for range source {
result = append(result, maxHeap.ExtractMax())

}
}
return result

}
EEHIFEIARG: HFES
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