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public class binaryheap { private integer value; private binaryheap leftchild; private binaryheap righ
tchild;}

gbooobuooboobon

public static binaryheap buildheap(binaryheap binaryheap, integer value) { if (objects.isnull(binaryheap)) b
inaryheap = new binaryheap(); if (objects.isnull(binaryheap.getvalue())) { binaryheap.setvalue(value);
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O O O O return binaryheap; } if (objects.isnull(binaryheap.getleftchild())) { binaryheap binary
heapl = new binaryheap(); binaryheapl.setvalue(value); binaryheap.setleftchild(binaryheapl); }e
Ise if (objects.nonnull(binaryheap.getleftchild())) { if (objects.isnull(binaryheap.getrightchild())) {
binaryheap binaryheapl = new binaryheap();  binaryheapl.setvalue(value); O OO O0ODO
O binaryheap.setrightchild(binaryheapl); }else{ //todo:2022/1/140 00000000
O null  if (checknull(binaryheap.getleftchild())) buildheap(binaryheap.getleftchild(), value); el
se if (checknull(binaryheap.getrightchild())) buildheap(binaryheap.getrightchild(), value);  else buildheap
(binaryheap.getleftchild(), value); } } return binaryheap;}
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00023459687/0 000000000000 00DO0O0O0DOOO

{ "value™ 2, "left_child™{ "value™:3, "left_child" {

"value": 4, “left_child": { "value":
8, 60 O O O "left_child™: null, "right_child"
null } "right_child": {
value"; 7, "left_child": null, "right_child™: n
ull } 1 Cright_child™: { "val
ue": 5, "left_child": null, "right_child": null
} } Cright_child: {  “value™1,  “left_child": {
"value™: 9, "left_child": null, "right_child": null

}, Uright_child": { "value": 6, "I
eft_child": null, "right_child":null } }}
Oooond
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public static binaryheap up(binaryheap father) { if (objects.nonnull(father.getleftchild())) { if (fathe
r.getvalue() < father.getleftchild().getvalue()) { int ¢ = father.getvalue(); father.setvalue(f
ather.getleftchild().getvalue()); father.getleftchild().setvalue(c); } up(father.getleftchild()); }
if (objects.nonnull(father.getrightchild())) { if (father.getvalue() < father.getrightchild().getvalue()) {
int ¢ = father.getvalue();  father.setvalue(father.getrightchild().getvalue());  father.g
etrightchild().setvalue(c); } up(father.getrightchild()); } return father;}
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public static binaryheap bigpush(binaryheap binaryheap, integer value) { binaryheap = buildheap(bin
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aryheap, value); up(binaryheap); return binaryheap;}
o000DbD234596870000000000000000DO0O0ODOO

{ "value™9, "left_child™{ "value™8, "left_child":{

"value™: 7, “left_child": { "value™:
2, "left_child": null, "right_child": null
1 "right_child": { "value":
4, "left_child"; null, "right_child"; null
} } Cright_child": { "value": 3,
"left_child": null, "right_child": null  }
}, Uright_child":{  "value™ 6,  "left_child": {
"value™: 1, "left_child": null, "right_child": null
Y, right_child": { "value": 5, "left_chil
d": null, "right_child": null } }}
Oooond
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public static binaryheap down(binaryheap father) { if (objects.nonnull(father.getleftchild())) {
if (father.getvalue() > father.getleftchild().getvalue()) { int ¢ = father.getval
ue(); father.setvalue(father.getleftchild().getvalue()); father.getleftchil
d().setvalue(c); }  down(father.getleftchild()); } if (objects.nonnull(fa
ther.getrightchild())) {  if (father.getvalue() > father.getrightchild().getvalue()) {
int c = father.getvalue(); father.setvalue(father.getrightchild().getvalue());
father.getrightchild().setvalue(c); '}  down(father.getrightchild());
} return father;}
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public static binaryheap smallpush(binaryheap binaryheap, integer value) { binaryheap = buildheap(bi
naryheap, value); down(binaryheap); return binaryheap;}

0002345968700 0000000000000 0O0O0O0OO

{ "value™: 1, "left_child™{ "value™3, "left_child": {

"value™: 4, “left_child": { "value™:
8, "left_child": null, “right_child": null
1 "right_child": { "value":
7, "left_child"; null, "right_child"; null
} } Cright_child": { "value": 5,
"left_child"; null, "right_child"; null  }
}, Uright_child":{  "value™2,  "left_child": {
"value™: 9, "left_child": null, "right_child": null
Y, right_child": { "value": 6, "left_chil
d": null, "right_child": null  } }}
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public static integer bigpop(binaryheap binaryheap) { integer val = binaryheap.getvalue(); if
(binaryheap.getleftchild().getvalue() >= binaryheap.getrightchild().getvalue()) {  binaryheap.setvalue(bi
naryheap.getleftchild().getvalue());  binaryheap binaryheapl = mergetree(binaryheap.getleftchild().getle
ftchild(), binaryheap.getleftchild().getrightchild());  up(binaryheapl);  binaryheap.setleft
child(binaryheapl); }else{  binaryheap.setvalue(binaryheap.getrightchild().getvalue());
binaryheap binaryheapl = mergetree(binaryheap.getrightchild().getleftchild(), binaryheap.getrightchild().get

rightchild());  up(binaryheapl);  binaryheap.setrightchild(binaryheapl); }
return val;}public st O O O O O O O O atic integer smallpop(binaryheap binaryheap) { integer val
= binaryheap.getvalue(); if (binaryheap.getleftchild().getvalue() <= binaryheap.getrightchild().getvalue()) {

binaryheap.setvalue(binaryheap.getleftchild().getvalue());  binaryheap binaryheapl =
mergetree(binaryheap.getleftchild().getleftchild(), binaryheap.getleftchild().getrightchild());  down(binar
yheapl);  binaryheap.setleftchild(binaryheapl); }else{  binaryheap.setvalue(
binaryheap.getrightchild().getvalue());  binaryheap binaryheapl = mergetree(binaryheap.getrightchild()
.getleftchild(), binaryheap.getrightchild().getrightchild());  down(binaryheapl);  binaryh
eap.setrightchild(binaryheapl); } returnval;}
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public static void main(string[]J args) {  int[]a=newint[]{2,3,1,4,5,9, 6, 8,

7} binaryheap binaryheap = new binaryheap();  for (inti=0;i<

a.length; i++) { binaryheap = smallpush(binaryheap, a[i]); }
system.out.printin(json.tojson(smallpop(binaryheap)));  system.out.printin(json.tojson(smallpop

(binaryheap)));  system.out.printin(json.tojson(smallpop(binaryheap)));  system.out.printl

n(json.tojson(smallpop(binaryheap)));  system.out.printin(json.tojson(smallpop(binaryheap)));
system.out.printin(json.tojson(binaryheap)); }

oooooooog

{ "value": 6, "left_child™{ "value™7,  "left_child" {
"value": 8, "left_child": null, "right_child";

null },  "right_child":null }, "right_child:{ "val

ue™ 9,  "left_child":null,  "right_child": null }}
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