ally the array may not satisfy

Inii the hezp progerty.
“The hesp will bebuit p by caling heepfy on al intemal nodesfrom the bottom up,
Hoap size: 40 Array contents: ALGORITHMS CAMBRIDGE. 2015 HEAPSORT-GS509



Running heepfy on node 10 as part of the build hesp (heayup) process.
Hesp size; 40 Array contents: ALGORITHMS CAMBRIDGE-2015 HEAPSORT-GS509



Largest of node 19 and ts hildrenisode 19.
Noswapis necessry, heaplfy dore.
LGORITHMS CAMBRI




Running heepfy on node 18 as part of the build hesp (e up) process.
Hesp size; 40 Array contents: ALGORITHMS CAMBRIDGE-2015 HEAPSORT-GS509



Largest of node 18 anditschilcren s ade 18.
done.

Noswapis necessay, heapify
LGORITHMS CAMBRI




Running heepify on node 17 as part of the build heap (heayup) process.
Hesp size: 40 Array contents: ALGORITHMS CAMBRIDGE-2015 HEAPSORT-GS509



of node 17 and s childrens:

Largest node:
ent ma will be swapped and hespiy will ecurse n thenew node 36
Heap size: 40 Array contents: ALGORITHMS CAMBRIDGE- 2015 HEAPSORT-GS509



o onnode3s.
Running hepify e

LGORITHMS CA!



Largest of node 36 anditschilcren s nade 36.
Noswzpisi , heaply dore.

necessay,
LGORITHMS CAMBRISGE




Running heepfy on node 16 as part of the build hesp (heapup) process.
Hesp size: 40 Array contents: ALGORITHMS CAMBRISGE-201'> HEAPSORT-GD509



of node 16 and s childrens:

Largest node.
et e will be swapped and hespiy il recurse o henew node 33
Heap size: 40 Array contents: ALGORITHMS CAMBRISGE-2015 HEAPSORT-GDS09



sringrecgity an o2
iyt MBRT

LGORITHMS CA!



Lot of e S ticmnisrde 1
fy done.

isnecessay,
Hoap sz 40 Ay o AL ORI S GAMBITSCE 2015 HEAPSORIGO09



Running heepfy on node 15 as part of the build hesp (heapup) process.
Hesp ize: 40 Array contents: ALGORITHMS CAMBRTSGE 2015 HEAPSOR!

0500



Lt of e S5 ttichnisrda 15
fy done.

isnecessay,
Hoap sz 40 Ay o AL ORI S GAMBITSCE 2015 HEAPSORIGO09



Running heepfy on node 14 as part of the build hesp (heapup) process.
Hesp ize: 40 Array contents: ALGORITHMS CAMBRTSGE 2015 HEAPSOR!

0500



of node 14 s childrens:

Largest node:
envt ma will be swapped and hespiy will ecurse n thenew node 30
Heap size: 40 Array contents: ALGORITHMS CAMBRTSGE 2015 HEAPSORI-GDS09



Runring heseify on node 30

LGORITHMS CAMSRTS



Largestof node 30 nd s chdrens node 20

No swapis necessry,
Hoap size: 40 Array contents: ALGORITHMS CAMSRTSGE. 2015 HEAPBORI-GDS09



Rurring hespify onnode 15 a part o the i e (hecp ) process.
Heep iz 40 Ay ctets ALGORITHMS CAMSRTSGE 2015 HEAPBORI-GOS09



Largest of node 13 and s chldrenis node 13.

Noswapis necessry,
Hoap size: 40 Array contents: ALGORITHMS CAMSRTSGE. 2015 HEAPBORI-GDS09



Rurring hespify onnode 12 part o the i e (hecp ) process
Heep iz 40 Ay cOtets ALGORITHMS CAMSRTSGE 2015 HEAPBORI-GOS09



Largest of node 12 and s chldren s node 26
Root and macwill be swepped and hespify wil recurse n the new node 26
Hoap size: 40 Array contents: ALGORITHMS CAMSRTSGE- 2015 HEAPBORI-GDS09



Runring heseify on node 25

LGORITHMS CHMSRT




Largest of node 26 and s chlrenis node 26.

No swapis necessry,
Hoap size: 40 Array contents: ALGORITHMS CHVISRTSGE 2015 AEAPBORI-GDS09



Rurring hespify onnode 11 as part o the i e (hecp ) process.
Heep iz 40 Aty et ALGORITHMS CHMSRTSGE 2015 AEAPBORI-GOS09



Largestof node 11 and s chlrenis node 11

No swapis necessry,
Hoap size: 40 Array contents: ALGORITHMS CHVISRTSGE 2015 AEAPBORI-GDS09



Rurring hespify onnode 10 part o the i s (s ) process
Heep iz 40 Aty et ALGORITHMS CHMSRTSGE 2015 AEAPBORI-GOS09



Largest of node 10 and s chlren s node 21
Root and max will e sepped and hespfy il recurse o the new node 21
Hoap size: 40 Array contents: ALGORITHMS CHMISRTSGE. 2015 AEAPBORI-GDS09



Running heseify on node 21

LGORITHMS2CHMSRT




Largestof node 21 and s chldrenis node 21

No swapis necessry,
Hosp size: 40 Array contents: ALGORITHMS2CHM SRTSGE--015 AEAPBORI-GDS09



ing heapify on node 9 s pat of the bl heap (heepup) process.
Hep e 45y e ALGOR THMSICHMHTSB 015 AAPBORI-GDS08



Largest of ke 9 and is children s node .

Noswapis necessry,
Hosp size: 40 Array contents: ALGORITHMS2CHM SRTSGE--015 AEAPBORI-GDS09



S EDE O @/‘ é\. DD
node 8 as part of the build heap (hesp-up) process.

e iz B0 A e A SO SRR 5 A PEORI G508



Largestof node 8 and ts hildren isnode 17.
Root and max will e sepped and hespfy will recrse on the ew
Horp s 40 Aty e AL CORITHIT SCH NS TSaE 015 AEAFBOR 60509



Runing hespify on node 17.

LGORITHSS2CHMSR|




Largestof node 17 and s chlrenis node 17

Noswapisi X
Hoap size: 40 Array contents: ALGORITHSS2CHMSRTMGE--015 AEAPBORI-GDS09



@@@‘@

onnode 7 aspart o the build heep (hesp-up) process.
e iz B0 A e A GO TSP ST S REAPEORI G508



Largest of node 7 and ts hildren s node16.
Root and max wil e sepped and hespfy will recrse on the ew
Hocp s 40 Aty e AL ORI THASSCHM SHTMGE 015 AFAFBOR 60509



Runring hespify on node 15

LGORITTSSXCHM SR




L of s tstirnis a2y
Root and max will e swepped and hespify il recrse onthe e node:
e iz 40 Ay oot AL GORITTSSSCHMSRHMGE- 015 AEAFBORI- GOS8



FRuming gty e

LGORITTSSZCHMSRI




Lage of nodo B s anis e

loswepist
Hoapsiz: 40 Ay e AL ORI TTSS0EH MRIMGE 015 AEAPBORH.GD509



o b

ing heepafy on node 6 2 pat of the bl heap (hespup) process.
Hep e Ay e ALGOR T TS000TMGMCE I ALAPSORH-GDS08



S b

Largest of o6 and is children s node .
s

Noswapis X
Hoap size: 40 Array contentss ALGORITTSSZCHM SRIMGE-015 AEAPBORH-GDS09



ing heapify on node S s pat of the bl heap (heapup) process.
Hep sz Ay s ALGOR FTS000T MM CE T ALAPSORH-GDS08



g of S s tcenis e’
fy done.

loswepist
Horpsiz: 40 Ay e AL ORI TTSSSEH MSRIMGE 015 AEAPBORH-GD509



ing heapafy on node 4 2 pat of the bl heap (heapup) process.
Hep e Ay e ALGOR T TSG00T MM CE I ALAPSORH-GDS08



o and s children s node .

Largest of
s il be swapped and heepify will recrse on the new node .
Hoap size: 40 Array contents: ALGORITTSSZCHMSRIMGE-015 AEAPBORH-GDS09



Running hespify on node.
Hesp size: 40 Array contents: ALGOSI TTSRZCHMSRIMGE-015 AEAPBORH-GD509



Largest of e 9 and s children s node .

Noswapisi X
Hoap size: 40 Array contents: ALGOSITTSRZCHM SRIMGE-015 AEAPBORH-GDS09



oD

ing heapify on node 3 2 pat of the bl heap (heepup) process.
Horpsize 50 Ay i AL COSTT 2 M SHIMGE 015 ALAFBORH GD509



node 3and its hildren snode 7.

Largest of
s il be swapped and heepify will recrse on he new node 7.
Hoap size: 40 Array contents: AL GOSITTSRZCHMSRIMGE-015 AEAPBORH-GDS09



./“kw

Hep iz 40 Ay Gt ALGTS TOSHOCHMSHIMGE 015 AEAPBORH.GDS08



Largestof node 7 and ts hildren snode 15.
Root and max will e swepped and hespfy will recrse o the new node 15,
Hoap size: 40 Array contents: AL GTSITOSRZCHMSRIMGE-015 AEAPBORH.GDS09



Runing hespify on node 1.
Heap size: 40 Array contents: ALGTSITRSRZCHMSOIMGE-015-AEAPBORH-GD509



Largest of node 15 and s chldrenis node 32
Root and max will e sepped and hespfy il recrse o the new node 32.
Hoap size: 40 Array contents: AL GTSITRSRZCHMSOIMGE-015 AEAPBORH.GDS09



Running hespify on node 32
Heap size; 40 Array contents: ALGTSITRSRZCHMSRIMGE--015-AEAPBOOH-GD509



Largest of node 32 and s chlrenis node 22
isi

Noswap| 3
Hoap size: 40 Array contents: ALGTSITRSR2CHMSRIMGE 015 AEAPBOOH-GDS09



e

ing heapafy on node 2 2 pat of the bl heap (hespup) process.
Hep 22 Ay s ALGY S TGOt SHINGE OI AARSOOH-GDS08



argest of node 2 and s chlrens node .
il Do e iy i v re sy
Hoap it 40 Aty s ALCT STRSFECHMSRIGE G15 ABAPBOOH-GD509



b

Rurning hespify on node.
Heep size: 40 Array contents: ALTTSIGRSRZCHMSRIMGE 015 AEAPBOOH-GDS09



rgest of node 6 and s children s node 14,
oo e W s ey i e e
Hosp size: 40 Array contents. AL TTSIGRSRZCHMSRIMGE 015 AEAPBOOH GDS09



Runing hespify on node 14
Hesp size: 40 Array contents: ALTTSI SRSRZCHMGRIMGE 015 AEAPBOOH-GD509



et of node 14 and s chilren s node 29
oo e i e S ey i T e
Hoap s 40 Aty e AL TSR SFAC M GRINIGE OIS AEAPBOON 60509



Running hespify on node 29
Hesp size: 40 Array contents: ALTTSI SRSRZCHMPRIMGE-015- AEAGBOOH-GDS09



Lages of node 200 s enis e
isi

Noswap| 3
Hoap size: 40 Array contents: ALTTSISRSR2CHMPRIMGE 015 AEAGBOOH-GDS09



Lok 25

Running heegify on node 1.2 pat of the bl heap (heepup) process.
Heep size: 40 Artay contents: ALTTSISRSR2CHMPRIMGE-015- AEAGBOOH-GD509



node and s children s ode 3.

Largest of
enct ma il be swzpper and hespify willrecurseon the new noge 3.
Hoap size: 40 Array contents AL TTSISRSR2CHMPRIMGE--015- AEAGBOOH-GDS09



TR ERS

Running hespify onnode 3.
Heep size: 40 Array contents: ATTLSISRSR2CHMPRINGE 015 AEAGBOOH-GDS09



node 3and s hildren s ode .

Largest of
enct ma vl be swapper and hespify willrecurseon the new noge .
Hoap size: 40 Array contents. ATTLSISRSR2CHMPRIMGE--015- AEAGBOOH-GDS09



= GD 2o, O @ EEEED EED EDED D ED

Gg‘é\bwm

Heep size: 40 Array contents: ATTSSISRLR2CHMPRIMGE-015- AEAGBOOH-GDS09



rgest of node 8 and itschildren s node 17.
oo e W B St ey i T e
Horp s 40 Aty e ATFSSI SR FBCHMPRINGE 015 ABAGB 01 G009



Runing heseify on node 17.
Hesp size: 40 Array contents: ATTSSISRMRZCHMPRIL GE-015 AEAGBOOH-GDS09



Largest of node 17 and s chlrenis node 17

Noswapisi X
Hoap size: 40 Array contents: ATTSSISRMR2CHMPRIL GE-015 AEAGBOOH-GDS09



on o0 aspart o the buld heep (hesp-up) process.
e 2 4D Ay o AT TSSO R B T AEAGROOH-GDS08



novde 0 and s children snode 1

Largest of
s il be swapped an heepify will recsse on he pew
Hoap it 40 Aty s ATE SIS NP GE- 15 AEAGBOOH-GD509



X AL

Running hespify onnode 1
Heep size: 40 Array contents TATSSISRMRZCHMPRIL GE-015- AEAGBOOH-GDS09



node L and s hildren sode 3

Largest of
il be swepped and hespity will ecirse on the new
Hoap it 40 Aty s TA TSRS NPT GE- 15 AEAGBOOH-GD509



TR IR

Running hesify on node 3.
Hesp size: 40 Array contents TSTASISRMRZCHMPRIL GE-015- AEAGBOOH-GD509



oo 3and s hildren snode 7.

Largest of
il be swepped and hespity will ecurse on the new
Hoap it 40 Ay s TSTAGSRMRACMP GE- 15 AEAGBOOH-GD509



./“k‘w

Honpsiz: 40 Ay o TSTRS SAMROC ML GE 015 ABAGBOOH-GD509



rgest of node 7 and s children s node 15,
oo e W B S Ay LA e
Hosp size: 40 Array contents TSTRSISAMR2CHMPRIL GE 015 AEAGBOOHGDS09



Runing hespify on node 1.
Hesp size: 40 Array contents TSTRSISRMRZCHM PAIL GE-015- AEAGBOOH-GDS09



et of node 15 and s children s node 31
oo e o e S gy i T e
Hosp size: 40 Array contents TSTRSISRMRZCHMPAIL GE--015- AEAGBOOH GDS09



Running heseify on node 31
Heap size: 40 Array contents TSTRSISRMRZCHM POIL GE-015-AEAGBAOH-GD509



Largest of node 31 and s chlrenis node 31
isi

Noswap| 3
Hoap size: 40 Array contents TSTRSISRMRZCHM POIL GE--015 AEAGBAOH-GDS09



The array now satisies the hezp property.
“The heap will be empti by repeatecl taking the roct desmert
and moving it outside of theheep in the nderying arry.
Hesp size: 40 Array contents. TSTRSISRMRZCHM POIL GE -015 AEAGBAOH-GDS09



Removing root and moving it outside o thel
lat éement ekes s place and the heep size 5 decrementert
Hoap sz 40 Ay i TSTROI GBI GE 15 AEAGBAOH-GD509



ving ity cnri0 st of e e e (e

) pr
Hep e 39 Ay ot SST G SMZCTPONLGE 015 AEAUBAGH GDSOT



nodde 0 and s children sode 2.

Largest of
enct ma vl be swapper and heepify willrecurseon theew node 2.
Hoap size: 39 Array contents 9STRSISRMR2CHMPOIL GE-015-AEAGBAOH-GDSOT



A5

Running hespify on node 2.
Heap size: 39 Array contents: TSIRSISRMRZCHMPOIL GE--015-AEAGBAOH-GDSOT



oo 2 and s children s node

Largest of
enct ma vl be swapper and heepify willrecurseon the new node 6
Hosp size: 39 Array contents: TSORSISRMR2CHMPOIL GE-015-AEAGBAOH-GDSOT



b

Rurning hespify on node.
Heap ize: 39 Array contents: TSSRSISRMR2CHMPOIL GE--015-AEAGBAOH-GDSOT



rgest of node 6 and it children s node 14,
oo e W B S ey i e e e
Hoap size: 39 Array contents. TSSRSISRMR2CHMPOIL GE--015-AEAGBAOH-GDSOT



Runing hespify on node 14,
Heap size: 39 Array contents: TSSRSIPRMRZCHMOOIL GE--015-AEAGBAOH-GDSOT



et of node 14 nd s chilren s node 29,
oo e i e S ey W TR e
Horp s 30 Aty e ToORG FRMSCHMOOIL . 015 AEAGBAOH GDS0T



Running hespify on node 29
Heap size: 39 Array contents: TSSRSIPRMRZCHMGOIL GE--015-AEAOBAOH-GDSOT



Largestof node 20 nd s chdrens node 29
isi

Noswap| 3
Hoap size: 39 Array contents TSSRSIPRMRZCHM GOIL GE -015-AEAOBAOH-GDSOT



oot and moving it utsdeof the heep.
o et e e e St e,
Hosp 522 3 Ay it TSSASIPRMEBCMGOIL 0TS AEAGBAOH GDSOT



ring hepiy o e et ofth e hesp (hecp-cour

) pr
Hep e 35 Ay ks DSSHGPFOMZ GO, & 15 AEADBAGH GDSTT



oo 0 and it children snode 1

Lorgest of
Root and max wil be sweppe and hespify il recurse on e new node .
Hoap size: 38 Array contents OSSRSIPRMR2ZCHMGOIL GE-015- AEASBAOH GDSTT



i

Rurving hepify onnode 1
Heap ize; 38 Array contents: SOSRSIPRMRZCHMGOIL GE-015-AEAIBACH-GDSTT



Largest of o 1 and it children s node .
Root and max wil e sizppe and hesply willrecurse on the pew node 4.
Hoap size: 38 Array contents: SOSRSIPRMR2ZCHMGOIL GE-015- AEASBAOH-GDSTT



Rurning hespify on node 4.
Heap size: 38 Array contents: SSSROIPRMRZCHMGOIL GE-015-AEAJBACH-GDSTT



oo and s hildren s node .

Lorgest of
Root and max wil e sizppee and hespfy will recurse o the e
e i 5 oy it SoOPRAIRECH MO CE. 1 AEASBAOH.GDSTT



Rurning hespify on noge.
Heap size: 38 Array contents: SSSRRIPRM02CHM GOIL GE-015-AEAJBACH-GDSTT



rgest of node 9 and s children s node 19,
oo e W B S ey i LA e
Hoap s 33 Aty e SRR FRMGACH GO L GE 015 AEAGBAOH GDSTT



Running hespify on node 1.
Heap size: 38 Array contents: SSSRRIPRM E2CHMGOIL GO-015-AEAJBAOH-GDSTT



Largestof node 10 and s chldrens node 19,
isi "

Noswap| 3
Hoap size: 38 Array contents: SSSRRIPRME2CHMGOIL GO-015- AEAJBAOH-GDSTT



o ovngi csiddt e
e et s e ) B St 5 e,
Hosp 522 3 Ay crirts SSCARIPRMESCHMGOIL o015 AEAGBAOH.GDSTT



ing hespify on node 0 as part of the repair heap (heep-down) process.
Hep e 31 Aty ks B R FRMEZCTGONL 80016 AEADBAGHEGDSTT




oo 0 and s children snode 1

Largest of
enct ma vl be swapper and hespify willrecurseon the new node 1.
Hosp size: 37 Array contents 5SSRRIPRME2CHMGOIL GO-015-AEAGBAOH- GDSTT



@zédm

Rurning hesify onnode 1
Heap size: 37 Array contents: S5SRRIPRMEZCHMGOIL GO-015-AEAOBACH-GDSTT



node 1 and it hildren sode 3.

Largest of
enct ma vl be swzpper and hespify willrecurseon the new node 3.
Hosp size: 37 Array contents: SSSRRIPRME2CHMGOIL GO-015-AEAGBAOH-GDSTT



Running hesify on node 3.
Heap size: 37 Array contents: SRESRIPRMEZCHMGOIL GO-015-AEAOBACH-GDSTT



novde 3and its hildren snode 7.

Largest of
enct ma vl be swapper and hespify willrecurseon the new node 7.
Hosp size: 37 Array contents: SRSSRIPRME2CHMGOIL GO-015-AEAGBAOH- GDSTT



s G EDEDE EEEDED G ED ED @Y D ED

shdein T

e iz 3 Aty ctnts SYSRAPAREACI MG G0-015 AEASBAOH GDSTT



rgest of node 7 and it children s node 15,
oo e i B St ey i LA e
Hoap v 57 Aty e STCRRIPMERCHMGO Co. 015 ABABAOH GDSTT



Runing hespify on node 1.
Heap size: 37 Array contents: SRSRRI POME2CHMGSIL GO-015-AEAOBACH-GDSTT



et of node 15 and s children s node 32
oo e i e S ey i A s e
Hosp size: 37 Array contents: SRSRRIPOME2CHMGSIL GO-015-AEAGBAOH-GDSTT



Running hespify on node 32
Heap size: 37 Array contents: SRSRRI POME2CHMGOIL GO-015-AEA9BASH-GDSTT



Largest of node 32 and s chlrenis node 22
Noswapisi X
Hosp size: 37 Array contents: SRSRRIPOMEZCHMGOIL G015 AEAIBASH-GDSTT



o cnd g aisidet et
o et e e ) B S5 e,
Hosp 522 37 Ay cnints SRORRIPOVIESCH MG G0 D15 AEADBASH.CDSTT



node 0 aspart o therepar
Heap size: 35 Array contents: DRSRRIPOME2CHNGOILGO-015-AEAIBASH-GSSTT




of node0 and tschildrenisnode2.

Largest
end s il be swapped e heepify il recurse on the new node 2
Heap size: 35 Array conterts: DRSRRIPOMEZCHMGOIL GO-015- AEASBASH.GSSTT



e

Rurning hespity on node 2.
Heap size: 35 Array contents: SRDRRIPOME2CHMGOIL GO-015-AEA9BASH-GSSTT



of node2 and tschildrenisnode 6.

Largest
anct s il be swapped and heepafy wil recurseon the nw node .
Heap size: 35 Array conterts: SRDRRIPOMEZCHMGOIL GO-015- AEASBASH. GSSTT



AT

Rurning hespify on node.
Heap size: 35 Array contents: SRPRRIDOME2CHMGOIL GO-015-AEA9BASH-GSSTT



of node and ischildrens node 13.

Largest
enc e vl b will recurse onthe new node 13.
Heap size: 35 Array conterts: SRPRRIDOME2CHMGOIL GO-015- AEAIBASH. GSSTT



Running hespify on node 13,
Heap size: 35 Array contents: SRPRRIMOME2CHDGOIL GO-015-AEA9BASH-GSSTT



gestof node 13 and s chldren s node 2.

Lar
anc e vl b willrecurse on the new node27.
Heap size: 35 Array contents: SRPRRIMOME2CHDGOIL GO-015- AEAIBASH- GSSTT



Running hespify on node 27
Heap size: 35 Array contents: SRPRRIMOME2CHEGOILGO-015-ADAIBASH-GSSTT



Largest of node 27 and tschildrenisnode 27,
No:swapis necessary, heepify done.
Heap size: 35 Array contests: SRPRRIMOME2CHEGOILGO-015-ADAIBASH-GSSTT



and moving it outsdeof the hesp.
et ettt plocs o e hep 36 s tpmentc
Henp ize: 35 Ay conots. SHPRIMOMEZCHEGOIL G0-015 ADABBASH GSSTT



rning hesgify onnode ) s per of the repar heep (esp dour) prooess.
Hoapsize 35 Aoy CoNEts RPN OVESC GO G GIS ADABEAGS SSSTT




o e0ana ishitenisnade L

Largest
andt e il be swapped and hezpafy will recurseon the new node 1.
Heap size: 35 Array conterts: GRPRRIMOME2CHEGOIL GO-015 ADABASH-SSSTT



A,

Runing hespify on node 1
Heap size: 35 Array contents: RGPRRIMOMEZCHEGOIL GO-015-ADAOBASH-SSSTT



o e shigenis e,

Largest
anct e il be swapped and hezpafy wil recurseon the new node 3
Heap size: 35 Array contests: RGPRRIMOME2CHEGOIL GO-015 ADABASH-SSSTT



Rurning hespify on node 3.
Heap size: 35 Array contents: RRPGRIMOMEZCHEGOIL GO-015-ADAOBASH-SSSTT



of node 3 and tschildrenisnode 7.
i

Largest
anct e il be swapped and heepafy will recurseon e new node 7.
Heap size: 35 Array contests: RRPGRIMOME2CHEGOIL GO-015 ADABASH-SSSTT



Ruring hespify on node 7.
Heap size: 35 Array contents: RRPORIMGMEZCHEGOIL GO-015-ADAIBASH-SSSTT



of node 7 and ischldrens node 15.

Largest
anc e il be: willrecurse on the new node 15,
Heap size: 35 Array contests: RRPORIMGME2CHEGOIL GO-015 ADABASH-SSSTT



Running hespify on node 15
Heap size: 35 Array contents: RRPORIMOMEZCHEGGIL GO-015-ADAIBASH-SSSTT



Largest of ode 15 and tschildrenisnode 15,
Noswzpis:  heepiy done.
Heap size: 35 Array contests: RRPORIMOME2CHEGGIL GO-015 ADAIBASH-SSSTT



ro0t and moving it outsice f the!
S e e ey StoreOoment,
Henp iz 35 Ay comots RAPORMOWEZCHEGL GO 018 ADAGBASH-SSSTT



iring hespify on node 0 s per of therepar hesp (b o) prooess.
Hopsize 54 Aoy CONEtS PR MO ESCH EGOI, G015 ADAGBAGRSSSTT




of node 0 and tschildrensnode 1

Largest
enct s vl be swapped and heepafy will recurseon the new pode 1
Heap size: 34 Array contests: -RPORIMOMEZCHEGGIL GO-015-ADAIBASHRSSSTT



A

Rurning hespify on node 1.
Heap size: 34 Array contents: R-PORIMOMEZCHEGGILGO-015-ADAIBASHRSSSTT



of node 1 and tschildrenisnoded.

Largest
enct s vl be swapped and heepfy wil recurseon the new pode .
Heap size: 34 Array contests: R-PORIMOMEZCHEGGIL GO-015-ADAIBASHRSSSTT



Ruring hespify on node .
Heap size: 34 Array contents: RRPO-IMOME2CHEGGILGO-015-ADAIBASHRSSSTT



of node and tschildrenisnoded.

Largest
enc s il be swapped e heepify il recurse on the new node .
Heap size: 34 Array contests: RRPO-IMOMEZCHEGGIL GO-015-ADAIBASHRSSSTT



Rurning hespify on node .
Heap size: 34 Array contents: RRPOEIMOM-2CHEGGILGO-015-ADAIBASHRSSSTT



argest of noded andits cilcren s node 1.

L
Root and max wil be sizppecl and hespy will recurse on the new node 19.
R GO

FOEIM




Running hespify on node 19

RRPOEIM T




Largest of ode 19 and tschildrenisnode 10,
Noswzpis:  hezpiy done.
Heap size: 34 Array contests: RRPOEIMOMO2CHEGGILG—-015-ADAIBASHRSSSTT



ok moving st
et et ks 5l nd hehep e deemented
Henp size: 34 Ay comots RAPOLIMOMOZCHECOIL 6 O15 ADAOSASHRSSSTT



ving hespity on node s part oftherepeir heep (hecp-dovr) process
e e 5 Ay ks HRPOEOMOSCHEGOILG. 015 AASBAGHHSSSTT



Largest of node 0 and s children sode 1
il be swepped and hespify wil ecurse o the new node 1.
Hoap size: 33 Array contents: HRPOEIMOMO2CHEGGILG-—-015-ADAIBASRRSSSTT



7

Running hesify onnode 1.
Heap size: 33 Array contents: RHPOEIMOMO2CHEGGIL G015 ADAJBASRRSSSTT



Largest of node 1 and is children s node 3.
il be swepped and hespify wil ecurse o the new node3.
Hoap size: 33 Array contents: RHPOEIMOMO2CHEGGILG-—-015-ADAIBASRRSSSTT



Running hesify on node 3.
Heap size: 33 Array contents: ROPHEIMOMO2CHEGGIL G015 ADAJBASRRSSSTT



node 3and s hildren snode 7.

Largest of
enct ma vl be swapper end heepify willrecurseon theew node 7.
Hoap size: 33 Array contentss ROPHEIMOMO2CHEGGILG—-015-ADAIBASRRSSSTT



Running hezpfy onnode .
Heap size: 33 Array contents: ROPOEIMHWMO2CHEGGIL G015 ADAJBASRRSSSTT



rgest of node 7 and s children s node 16
oo e W B Sy i e e 1
Hoap size: 33 Array contents: ROPOEIMHMO2CHEGGILG—-015-ADAIBASRRSSSTT



Runwing hespify on node 15
Heap size: 33 Array contents: ROPOEIMIMO2CHEGGHL G015 ADAJBASRRSSSTT



Largest of node 16 and s chldrenis node 16.
No swapis necessry, heapfy dore.
Hoap size: 33 Array contents: ROPOEIMIMO2CHEGGHL G015 ADAIBASRRSSSTT



o moving | st o
et et s 5l g he hep Sze s dememented
Henp size: 33 Ay comots ROROEMMOSCHEGGL & D15 ADASBASRRSSSTT



ring hespify on node 0 s pert ofthe epai hsp (hsp-down)
e 576 32 A e SOROEIAMOECHRCGH G ADAGBARRRSSSIT



Largest of nove 0 and s chilcren s node 2.
Root and max wil be sweppe and hespify il recurse o the new node 2.
Hosp size: 32 Array contents: 5OPOEIMIMO2CHEGGHL G--015-ADASBARRRSSSTT



e

Rurning hesify on node2.
Heap size: 32 Array contents: POSOEI MIMO2CHEGGHL G-—015-ADASBARRRSSSTT



oo 2 and s children s ode

Lorgest of
Root and max wil be sweppe and hespify il recurse o the e node
Hosp size: 32 Array contents: POSOEIMIMO2CHEGGHL G- 015-ADASBARRRSSSTT



Rurning hezpify on node.
Heap size: 32 Array contents: POM OIS MO2CHEGGHL G-—015-ADASBARRRSSSTT



of node 6 and s children s node 14,

Largest
Root and max will e swepped and hespfy will recrse o the new node 14,
Hosp size: 32 Array contents: POMOEISIMOZCHEGGHL G--015-ADASBARRRSSSTT



Runing hespify on node 14
Heap size: 32 Array contents: POMOEI GIMOZCHESGHLG—015-ADAIBARRRSSSTT



of node 14 nd s childrenis node 3.

Largest
Root and max will e swepped and hespfy will recrse o the new node 30
Hoap size: 32 Artay contents: POM OEIGIMO2CHESGHL G015 ADASBARRRSSSTT



rring heepity.

Ru onnode 0.
Hemp sze: OEIGIMO2CHEBGHL T




Largest of node 30 anditschlcren s node 30.

Noswzpis: X
Heap size: 32 Array contents: POMOEIGIMOZCHEBGHL G015 ADAGSARRRSSSTT



o0t and moving it outsideof the hesp.
o et A s o) 0 5 e,
Hosp 22 3 Ay et POMIOBGMOSCHEB G G015 ADASSARRRSSSTT




25 part of the repa process.
Hesp size: 31 Artay Contents: AOMOEIGIMO2CHEBGHL G—015-ADASSPRRRSSSTT




Largestof node 0 and s chilcren isnode 1.
ervtmacwill be v hespiy willrecurseon e new node 1
Heap size: 31 Array contentss AOMOIGIMO2CHEBGHL G—-015-ADAGSPRRRSSSTT
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Runring hesgify cn node L
Hesp size: 31 Array contents OAMOEIGIMO2CHEBGHL G—015-ADAYSPRRRSSSTT



Largestof node 1 and s chilcren isnode .
ervd e will be swepped and hespify il recurse n thenew node 3.
Heap size: 31 Array contentss OAMOEIGIMO2CHEBGHL G—-015-ADAGSPRRRSSSTT




Runring hesgify cn node 3.
Hesp size: 31 Array contents: OOMAEIGIMO2CHEBGHL G—015-ADAYSPRRRSSSTT



Largestof node 3 and s chilcren isnodes.
ervtmacwill be v hespiy will recrseon the new ade 8.
Heap size: 31 Array contents OOMAEIGIMO2CHEBGHL G—-015-ADAGSPRRRSSSTT




Runring hesgify on node .
Hesp size: 31 Array contents: OOMMEIGIAO2CHEBGHL G—015-ADAYSPRRRSSSTT



Largestof node 8 and s chilcren isnode 17
ervdmac will be swepped and hespify wil ecurse o the new node 17
Heap size: 31 Array contents OOMMEIGIAQ2CHEBGHL G—-015-ADAGSPRRRSSSTT




Running hespify on node 17
Hesp size: 31 Array contents: COMMEIGILO2CHEBGHAG—015-ADAGSPRRRSSSTT



Largest of ode 17 andits chldren s node 17.
done:

Noswepis: "
Herp size: 31 ‘OMMEIGIL02CHEB T




oot ardmoing it ousdedt the

Removing
et cement ks pacm e szeis decremented.
Hocp sz 51 Ay s GOMMEIGHL OB EBGHAG 015 ADAGSPRRRSSSTT



the repai ocess.
Hesp size: 30 Artay Contents: SOMMEIGILO2CHEBGHAG-—015-ADAGOPRRRSSSTT




rges of node O and tschildren s node 1

L
Rootand max will e swepped and hesgfy il recurse o the new node 1.
Heap size: 30 Array contents: SOVIMEIGIL02CHEBGHAG-—-015-ADAJOPRRRSSSTT



e
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Ruring hesgify cn node L
Hesp size: 30 Array contents: OSMMEIGILOZCHEBGHAG-—-015-ADAJOPRRRSSSTT



rges of node 1 and s children s node 3

L
Rootand max will e swepped and hesgfy il recurse o the new node 3.
Heap size: 30 Array contents: OSMMEIGIL02CHEBGHAG-—-015-ADAJOPRRRSSSTT



Running hespify cn node 3.
Hesp size: 30 Array contents OMMSEIGILOZCHEBGHAG-—-015-ADAJOPRRRSSSTT



rges of node 3 and s children s node 8

L
Rootand macwill be: v hespiy willrecrseon the v ode .
Heap size: 30 Array contents OMMSEIGIL02CHEBGHAG---015-ADAJOPRRRSSSTT



Running hesgify on node 8.
Hesp size: 30 Array contents OMMLEI GIS02CHEBGHAG-—-015-ADAJOPRRRSSSTT



Largestof node 8 and s chilcren isnode 18,
ervdmacwill be end heapafy will recurse on the new node 18
Heap size: 30 Array contents: OMMLEI GIS02CHEBGHAG-—-015-ADAJOPRRRSSSTT



Running hespify on node 15.
Hesp size: 30 Array contents OMMLEIGIGO2CHEBGHAS-—-015-ADAJOPRRRSSSTT



Largest of node 18 anditschldren s node 18.
isi fy dore.

Noswapi
Heap size: 30 Array contentss OMMLEIGIGO2CHEBGHAS-—-015-ADAJOPRRRSSSTT



Remong o0 gl adsdeof e
I

szeis decremented.
Heap size: 30 Array contents: OMML EIGIGO2CHEBGHAS 015 ADAGOPRRRSSSTT




wing heepiy on o the epair heap (hexp-down
e e 29 Ay ot VLI COBCHEBGH i 0T AOACOPRRHSSSTT



of node 0 andischldrens node 1.

L
Roat be swepped and hesply il ecurse on the new node L
Hoep size: 29 Array contents: M ML EIGIGOZCHEBGHAS-- 015-ADACOPRRRSSSTT



Ao A

Running hespify on node 1
H MOMLEIGIGO2 T




of node 1 andischldrens node:3.

L
Roat be swepped and hesply il ecurse on the new node 3.
Hosp size: 29 Array contents MOMLEIGIGOZCHEBGHAS-~ 015-ADACOPRRRSSSTT



@@G@@@@@@.

Rurning hespify on node 3
H MLMOEIGIGO2 T




of node 3 andischldrens node 7.

Largest
Root and ma vl e sweppeand hespity il recursz on the new node 7
Hosp size: 29 Array contents MLMOEI GIGOZCHEBGHAS-- 015-ADACOPRRRSSSTT



Rurning hespify on noce 7.
H MLMIEIGSGO2 T




Largestof node 7 and ts ildren snode 16.
Root and macwil e swepped and hespfy willrecLrse n the
Hosp size: 29 Array contents. MM IEIGIGOZCHEBGHAS-~.015-ADACOPRRRSSSTT



g hespfy on node 16,

R
H MLMIEIGHGO: T




Largestof node 16 and s chldrenis node 16
Noswapisi fy done.
H MLMIEIGHGO2CH T




Removing oot and moving it ousideof thel
helast lement takes s plaoe and the heep size s decremente.
Hoepsize: 29 Array contents: MLMIEIGHGO2CHEBGBAS- 015 ADACOPRRRSSSTT



ining heepify on node 0 s part of the repai heep (heap dow) process.
Hep 26 28 Ay ket AL NI GHOORCHEBGAARE - GTE ADMCOPRRHSSSTT



Largest of oo 0 and it children s node:
Root and max wil b sweppe and hesgify il recurse o e e node2.
Hoep size: 28 Array contents: ALM IEIGHGOZCHEBGIAS-—-0L5-ADMOOPRRRSSSTT




Rurning hespify on node2.
H MLAIEIGHGOZCH T




Largest of e 2 and it il s node
Root and max wil beseppe and hesgify il recurse o e e nodes
Hoep size: 28 Array contents MUAIEIGHGOZCHEBGIAS-—-0L5-ADMOOPRRRSSSTT



OEEC) DI, LI
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Rurning hezpify onnodesS.
H MLIEAGHGOZCH T




g6 of node s and itschildren s node 12
ot e W e Sy i e e e 1.
Hoep size: 28 Array contents. ML IIEAGHGO2CHEBGIAS---0L5-ADMOOPRRRSSSTT



Running hespify on node 12.
MLIEHGHGO2CA




Largestof node 12 and s chldrenis node 12.
Noswepisi ty done.
Hoep size: 28 Array contents. MLIIEHGHGO2CAEBGIAS-—-0L5-ADMOOPRRRSSSTT



Removing oot and moving it ossideof thef

heap.
“The last dlemen takes s plaoe and the heep size s decremente.
Hoepsize: 28 Artay contents. MLIIEHGHGO2CAEBGOAS-—-015-ADMOOPRRRSSSTT



ning hesgify on of the repair heep (heap dowin) process
e 26 21 Aty ket DL EHCHCOPCARBORD. DT AVMCOPRRRSSSTT



Largest of oo 0 and it hildren s node.
Root and max wil b sweppe and hesgify il recurse o e e node .
Hoep size: 27 Array contents DL ||EHGHGO2CAEBGIAS-—-015-AMMOOPRRRSSSTT




Lolbs

Running hespify on node .
Hesp size: 27 Array contents LDIIEHGHGO2CAEBGIAS—015-AMMOOPRRRSSSTT



Largest of o 1 and it hildren s node:
Root and max wil e seppe and hesgify il recurse o e e node3.
Hoep size: 27 Array contents LDIIEHGHGO2CAEBGIAS-—-015-AMMOOPRRRSSSTT




G@@@@@@@

iming hespiy on,
Hep iz 27 Aty ot LI DENGHCOPEAEBOOAS--015 AMMOOPRRRSSSTT



Largestof e 3 and it hildren s node
Root and max wil b seppes and hesgify il recurse o e e node 7.
Hoep size: 27 Array contents LIIDEHGHGO2CAEBGIAS-—-015-AMMOOPRRRSSSTT




Rurning hespify onnode .
Heap size: 27 Array contents LIHEHGDGO2CAEBGIAS—015-AMMOOPRRRSSSTT



Largest of node 7 and ts hildren snode 15,
Root and max will e swepped and hespfy il recurse o the new node 15
Hoep size: 27 Array contents LIIHEHGDGO2CAEBGIAS-—-015-AMMOOPRRRSSSTT




Running hespify cn node 15.
Hesp ize: 27 Array contents LIIHEHGGGO2CAEBDOAS—015-AMMOOPRRRSSSTT



g of oo 15 o st enis e 1.
done.

Hoapsiz: 27 Ay o LIHEHCCGIACAFRDAAG. 015 AMMOOPRRRSSSTT



Removing oot and moving it otsideof thef

hecp,
Thelast demen takes s place and zeis decremented
Heap size: 27 Artay contents: LIIHEHGGGO2CAEBDSAS-—.015- AMMOOPRRRSSSTT



Running heepify on node 0 as pert of the repar heap (heap dowr
e e 26 ey ket AHEHCOCORCALBDBAS OTE L MCOPRRRSSSTT



e 0 and s cildren snode 1.

Largest of
Root and max wil be swepped and heegify il recurse on e e niode .
Hosp size: 26 Array contents. AllHEHGGGOZCAEBDIAS-—015-LMMOOPRRRSSSTT



Lol

Running hespify onnode L
Hesp ize: 26 Array contents |AIHEHGGGOZCAEBDIAS-—015-L MMOOPRRRSSSTT
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STab et Y

Largest of node 1 and it il cren s node 3.
Root and max will b swepped and heegify il recurse on the e niode3.
Hosp size: 26 Array contents |A|HEHGGGOZCAEBDIAS-—015-L MMOOPRRRSSSTT




@@@@@@6

rring repify on e 3.
e i 26 Ay et 1 ACHGGCOOAEBDBA 015 MMOOPRRRSSSTT



node 3 and s cildren snode 7.

Largest of
Root and max wil b swepped and heegify il recurse o the e niode 7.
Hosp size: 26 Array contents |HIAEHGGGOZCAEBDIAS-— 015-LMMOOPRRRSSSTT



nwing hespfy on node 7.

R
Hesp ize: 26 Array contents HIGEHGAGOZCAEBDIAS-—015-L MMOOPRRRSSSTT



rges of node 7 nd it children snode 15,
ot e W S ey e
Hosp size: 26 Array contents |HI GEHGAGOZCAEBDIAS-— 015-L MMOOPRRRSSSTT



ining hespify on node 15.

Ru
H IHIGEHGDGO2 T




Lot of e 5 sctikniare 5
y,
Horpsiz: 26 Aty et 11 OO COSEAEBAMAS.<015-LMMOOPRRRSSSTT



Removing oot and moving it otsideof thef

hecp,
‘Thelast element takes s place and the heep sze s decremerte.
Hoepsize: 26 Array contents |HI GEHGDGOZCAEBAGAS-— 015-LMMOOPRRRSSSTT



ring heepify on node 0 s pert of the epat hexp (esp-down) process.
e 26 25 Ay okt I GEHCOCOBCALBAGAS OTIL MICOPRRRSSSTT



Largest of nove 0 and it il s node 2.
Root and max wil b sieppe and hespify il recurse o e e node2.
Hoep size: 25 Array contents -HIGEHGDGOZCAEBAGAS-— 015ILMMOOPRRRSSSTT




Running hespify on node 2.
H 1H-GEHGDGO2 T




rgest of node 2 and s chlren s node,
e W B St 2y o e e e,
Hoap size: 25 Array contents |H-GEHGDGOZCAEBAGAS-— 015ILMMOOPRRRSSSTT



Rurning hezpify onnodess.
H 1HHGE-GDGO2 T




rgest of node s and itschildren s node 11
ot e W B S Ay i e e 11
Hoap size: 25 Array contents |HHGE-GDGO2CAEBAGAS-— 0151 MMOOPRRRSSSTT



Running hespify on node 11
H IHHGECGD T




Largest of node 1 and s chldrens node 24
Root and max will be sepped and hesply wil recurse o the new node 24
Hoap size: 25 Array contents IHHGECGDGO2-AEBAGAS-— 015ILMMOOPRRRSSSTT



Running hespify on node 24
H IHHGECGD T




Lot of e 24 schicrnia e
y.
Hoapsiz: 25 Aty o 11 GECGDGIREAERABAS 01 1L MMOOPRRRSSSTT



Removing root and moving it outsideof thef

heep.
Thelast element takes it place and the heep s.ze s decremente
Hoep size: 25 Array contents IHHGECGDGO25AEBAGAS-—01-|LMMOOPRRRSSSTT



Running hespify on node 0 s pet of the repar heep (hesp dowr) process.
£CGDG02: MMOOPRRRSSSTT




of node and ischldrens node 1.

Lorgest
anci e vill be: will recursz onthe ew node L
Heap size: 24 Array contents: -HHGECGDGOZSAEBAGAS-— 0111 MMOOPRRRSSSTT



SR BB

Rurning hespify on node 1
H H-HGECGD T




of node 1 and ischldrens node.

Lorgest
anci e vl be: will recursz on the ew node3.
Heap size: 24 Array contents: H-HGECGDGOZSAEBAGAS-— 0111 MMOOPRRRSSSTT



@@@@@

Rurning hespify on node 3.
HGH-ECGD




of node3 and ischldrens node.

Lorgest
anci e vl be: will recursz on the new nodes,
Heap size: 24 Array contents HGH-ECGDGOZSAEBAGAS-— 0111 MMOOPRRRSSSTT



Rurning hespify on node .
H HGHGE( T




of node and s chldrenis node 17

Lorgest
Root and max wil be sizppecl and hespfy willrecurse o the new node 17.
Heap size: 24 Array contents: HGHGECGD-025A EBAGAS-— 011IL MMOOPRRRSSSTT



Rurning hesify on node 17
HGHGE




Largestof node 17 and tschldrents node 17,
necessery, hespiy done:

Noswepis:
He HGHGECGD! T




emoving oot and moving it ousideof thel
‘The last lement tkesis place and the heep size 5 decremente
Heap size: 24 Array contents: HGHGECGDAQZSAEBAS-5-— 0111 MMOOPRRRSSSTT



T R

ining hespify onnode 0 s pert o the repi hecp (heep-dor
Hapize 29 Aoy bONEHS LOHOECOOAOSSAEBA &L MM COPRRSSSTT



N\

Largest of node O and s chlren s node 2.
anct e vl be: will recursz o the ew node 2.
Heap size: 23 Array contents: 1GHGECGDAQZ5A EBAS-5-—0HIILMMOOPRRRSSSTT



Rurning hespify on node 2
H HGIGECGD) T




of node2 and ischldrens node.

Lorgest
anct e vl be: will recursz on the new node
Heap size: 23 Array contents: HG1GECGDAQZ5A EBAS-5-—0HIILMMOOPRRRSSSTT



Rurning hespify on noce .
H HGGGECID) T




gt ot e v s hicknisuce 2
Root and e will e sweppe and hespfy will recrse n the new node 13
Heap size: 23 Array contents HGGGECIDAOZSAEBAS-5-—OHIIL MMOOPRRRSSSTT



Running hespify on node 13,
HGGGECED/




Largestof node 13 and s chldrenis node 13,
hesgify done.

"No'swapisneoessary, hespy
H HGGGECED/ T




Removing oot and moving it osideof thel
last lement takes s plaoe and the heep size!

e,
Thel s decremented.
Hoep size: 23 Artay contents: HGGGECEDAO25A 1BAS 5-—0HIILMMOOPRRRSSSTT



Running hespify on node 0 s pet of the repar heep (hesp o) process.
Heap size: 22 Artay contents: 0GGGECEDAO2SA 1BAS-5-—HHIILMMOOPRRRSSSTT

. :



of node and ischldrens node 1.

Lorgest
enci e vl be swapper en heepify willrecurseon e new node L
Heap size: 22 Array contents: 0GGGECEDAO25A1BAS-5-—-HHIILMMOOPRRRSSSTT



e IR,

Rurning hespify on node 1
Heap size: 22 Artay contents: GOGGECEDAZ5A 1BAG-5-—-HHIILMMOOPRRRSSSTT



of node 1 and ischldrens node.

Lorgest
enci ma vl be swapper an heepify willrecurseon the new node 3
Heap size: 22 Array contents: GOGGECEDAO25A1BAS-5-—-HHIILMMOOPRRRSSSTT



Rurning hespify on,
Heapsize: 22 Aoy ot GOCDECEDNOATEAG 5--HHILMMOOPRRRSSSTT



argest of node 3 and tschildrens node 7.
J } oehelcepi o e d )
Hrp o 52 ATy comens COMTECEDACISALEAS 5 T LVMOOPRARSSSTT



Rurning hespify on node 7.
Heap size: 22 Artay contents: GGGDECEOAD25A 1BAG-5-—-HHIILMMOOPRRRSSSTT



gt ot o T v s hicknisuce 22
Root and max wil be sizppecl and hespfy willrecrse o the new noge 15.
Hopsoe 30 A oot EDE CEON A BAC S I MV OOPRRRSSSTT



Runwing hespify on node 15
H GGGDECEA/ T




Lot of e 25 stirnisre 5
ty done.
Horpsiz: 22 Ay s GOGIDECEAR A 1605 5 HILMMOOPRRRSSSTT



Removing oot and moving it ousideof thef
last lement takes s place and the heep size!

e,
Thel is decremented.
Heap size: 22 Array contents: GBGDECEAAG25A1806-5-—-HHIILMMOOPRRRSSSTT



0 as partof the epa
H 1 Array contents -GGDECEAAQ2!

.,:




g f o0 st s oce
Rt e e W B Sy L P e e L.
Hosp size: 21 Array contents -GGDECEAAO25A 1809-5--GHHIILMMOOPRRRSSSTT



S :@z@

rving ety onrode 1
H 1 Araycoreres: & GOECER MMOOPRRRSSSTT




g f o e s oc
Rt e e W B S oAy L P e e &
Hosp size: 21 Array contents: G-GDECEAAO25A 1809-5--GHHIILMMOOPRRRSSSTT



Running hespiy on node .
H 1 Array contents GEGD-CEA MMOOPRRRSSSTT




rges of node 4 nd it children isnode 10,
et ety
Hocp o 21 Aty G D CEARCPSALE06 5. Gh 111 MMGOPRRRSSSTT



Running hesgify on node 10,
H 1 Array contents GEGDX MMOOPRRRSSSTT




Largest of node 10 anditschilcren s nade 10.
done.

Noswepisnecessry,
Hosp size: 21 Array contents: GEGD2CEAAQ-54 106-5--GHHIILMMOOPRRRSSSTT



Remoingros gt adsdeof e
st dement ekesits lace and the hezp sze s decrementet,
Hocp iz 21 Ay i GECDACEAR SATB085. CHH T MMOOPRRRSSSTT



Running heepify on node 0 s pert of the repair heap (heep-cow)
Horp 20 20 Aty DA DRGNS TE0R 5 T MMOOPRRRSSSTT

PN




N\

g6t of node 0 and s childrensnode 2.
Rt e e W B St oy o L e e
Hesp size: 20 Array contents -EGD2CEAAG-5A1809-5-GGHHIILMMOOPRRRSSSTT



RO @éké\.

ining ey on
Horpsiz: 20 Ay coners GE D3 EARG BATBOR -GGHHIILMMOOPRRRSSSTT



of node2 anditschlcren s node,

Lergest
Rootand max will e swepped and hesgfy il rectrse onthe ew node6.
Hosp size: 20 Array contents: GE-D2CEAAG-5A1809-5-GGHHIILMMOOPRRRSSSTT



Running hespify on node.
Hesp ize: 20 Array contents: GEEDZC-AAQ-5A1808-5-GGHHIILMMOOPRRRSSSTT



rges of node 6 nd it children sode 14,

Lag
Rootand ma will be swepped and hesgify wil recurse onthe new node 14.
Hesp ize: 20 Array contents: GEED2C-AAO-5A1809-5-GGHHIILMMOOPRRRSSSTT



Running hespify on node 14
GEED2CBA

PRRRSSSTT



Largest of node 14 and s chldrens node 14.
Isneosry, by cone.

Noswepisi
GEED:




andmoingitousdedl e

Removing root heep.
st dement ekesits place and the heep sizeis decrement
Hompsize 20y tots e BAAG AT 055 GO MIOOPRRRSSSTT



TR

ring hesify on ok 0o pert ofth epar hexp (esp-cun)process.
e e 10 Ay ot EEDRCANG oA 08 S0 I MMCOPRRRSSSTT



of node 0 andischldrens node 1

L
Roat be swepped and hesply wil ecurse on the new node L
Hoep size: 19 Array contents -EED2CBAAQ-541-03-5GGGHHIILMMOOPRRRSSSTT



Runing hespify on node 1
Hespsize: E-ED2CBAAG-5A: T




of node 1 andischldrenis node:3.

L
Roat be swepped and hesply wil ecurse on the new node3
Hosp size: 19 Array contents E-ED2CBAAQ-541-03-5GGGHHIILMMOOPRRRSSSTT



Rurning hespfy on node 3.

Hespsize: EDE-2CBAAG-54. T



of node 3 andischldrenis node 7.

L
Roat be swepped and hesply wil ecurse on the new node 7
Hosp size: 19 Array contents EDE-2CBAAQ-5A1-03-5GGGHHIILMMOOPRRRSSSTT



Running hespify on nock 7.

Hespsize: EDEA2CB-AG-54: T



g0 o s cdnis o 16
e e S ey il
Horp v 19 Ay e FDEAZCR. A B4 108 SGGaH I MMOOPRRRSSSTT



Rurning hesify on node 16,

Hespsize: EDEAZCE T



Largestof node 16 and s chlrenis node 16
hesgify done.

Noswapis necessry, hepfy
EDEA2CE




ot ndmoving it atsdeof e

Remoui
elast dement ekesits lace szeis decremented
Hompsize 10y tets EOEASBOADSAL O SO MIOOPRRRSSSTT



ving hesify on o 0 as pert ofth epar hexp (esp-cun)process.
Hep e 18 Ay ke SOEABCBSAO-SA 0 £ I MMCOPRRRSSSTT



N\

of node 0 andischldrens node 2.

L
Roat be swepped and hesply il recurse on the new node 2.
Hosp size: 18 Array contents 5DEA2CBIAQ-5A 1-0-EGGGHHIILMMOOPRRRSSSTT



Running hespify on noce 2

Hespsize: EDSACES T



of node 2 and s chldrens nodes.

Largest
Root and max il e sweppe) and hespity il recurse o the e nodess
Hosp size: 18 Array contents: ED5A2CBOAQ-5A 1-0-EGGGHHIILMMOOPRRRSSSTT



Running hezpfy on nodess.

Hespsize: EDCA258S T



Largestof node  and s ildren s node 12.
Root and max will e sepped and hespfy will recurse n the
Hosp size: 18 Array contents: EDCA25BIA0-5A 1-0-EGGGHHIILMMOOPRRRSSSTT



Rurning hesify on node 12.

Hespsize: EDCA2ABIA T



Largestof node 12 and s chlrenis node 12.
heseify done.

No swapis necessry, hepify
Hesp sze EDCA2AB9A T




Removing oot and moving it otsideof thef

hecp.
The last demen takes s place and Szeis decremented
Heap size: 18 Array contents: EDCA2ABIAQ-551.0- EGGGHHIILMMOOPRRRSSSTT



ining heapify on node 0 a pet of the repai heep (hesp dowr) process.
Hep e 11 iy e DCABABOAG S5 LA L MMOOPRRRSSSTT



Y/
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of node 0 andischldrens node 1.

Largest
Root and max wil e sieppe and hespfy will recurse o the ew node 1.
Hosp size: 17 Array contents -DCAZABBAC-551-0-EEGGGHHIILMMOOPRRRSSSTT



Running hespify on.
Hepsize 17 Aty ot D-CASBOND S0 EECEGHHILMMOOPRRRSSSTT



of node 1 andischldrens node:3.

Largest
Root and max wil e sieppe and hespfy il recurse on the ew node33.
Hosp size: 17 Array contents: D-CA2ABBAC-551.0-EEGGGHHIILMMOOPRRRSSSTT



Running hespfy onnode 3.
Heap ize: 17 Array contents: DAC-2ABIAQ-551-0-EEGGGHHIILMMOOPRRRSSSTT



Largest of node 3 and is chldren s node .
Root and max il e swzppe) and hespify il recurse on the e nodee,
Hosp size: 17 Array contents: DAC-2AB3AC-551-0-EEGGGHHIILMMOOPRRRSSSTT



Running hespfy onnode .
Heap size: 17 Array contents: DACA2ABS-0-551-0-EEGGGHHIILMMOOPRRRSSSTT



Largest of oce 8 and is children s node .
Noswapisi ty done.
Hosp size: 17 Array contentss DACA2ABS-0-551-0-EEGGGHHIILMMOOPRRRSSSTT



Removing oot and moving it ousideof thef
last lement takes s place and the heep sze!

e,
Thel is decremented.
Heap size: 17 Array contents: DACAZABO-0.551-0-EEGGGHHIILMMOOPRRRSSSTT



ring hespify on node 0o pert ofthe epar hexp (esp-cun)process.
Hep e 16 Ay e -ACASAB.0 51 SDEECAO L MMOOPRRRSSSTT



N\

of node 0 andischldrens node 2.

Largest
Root and max il e sweppe) and hespity il recurse o the e node 2.
Hosp size: 16 Array contents -ACA2ABS-0-551-0DEEGGGHHIILMMOOPRRRSSSTT



@@@@éé&b

&
Ruming hespiy on

Hep iz 16 Ay ot CA-ASABS. 4L ODEECGGHHILMMOOPRRRSSSTT



of node2 andischldrens node.

Largest
Root and max il e sweppe)and hespity il recurse o the e node
Hosp size: 16 Array contents: CA-A2ABS-0-551-0DEEGGGHHIILMMOOPRRRSSSTT



Rurning hespfy on nodess.

Hespsize: ODEEGGGHHIIL! T



g oS s cdenis o 13
e e g ey Wl
Hocp v 16 Ay e CARAZA 1055 OOEEGGaH AL MMOOPRRRSSSTT



reing hepify on node 13,

Rur
Heap ize: 16 Array contents: CABA2A 19-0-55-0DEEGGGHHIILMMOOPRRRSSSTT



Largestof node 13 and s chldrenis node 13
No swapis necessry, hespfy

Heap sze ODEEGGGHHIIL! T




Removing oot and moving it osideof thef
last lement takes s laoe and the heep size!

e,
Thel is decremented.
Hosp size: 16 Array contents: CABA2A 19-0-55-0DEEGGGHHIILMMOOPRRRSSSTT



LB

ning hespity on node 0 s pert of the repa heep (heep dowr
e 26 15 Ay ket OABAGATS0 5 COEECAC L MMCOPRRRSSSTT



N\

Largest of oce O and is cilcren s node 2.
Root and ma il e sizpper and hespifywill recurseon he:
Horp it 35 Aty G SABASATS. 5 COEECOCHI I MMOOFRRRSSSTT



@@@@éééﬁ

Running hespify on.
ez 15 Ay ot BAGRSALS 65 COEECEGHHILMMOOPRRRSSSTT



0:0°¢®@

Largest of ode 2 and is cildren s node 5.
Root and e will e sizpper and hespify will recurseon the:
Horp it 35 Aty G BAGAPATSL. 5 COEECOCH I MMOOFRRRSSSTT



ing heepfy on nodes,

Rumi
Heap size: 15 Array contents: BAAAZ019-0-55-CDEEGGGHHIILMMOOPRRRSSSTT



gl oS anischiaenis o
Rootnma il bk ety i s e
o st 25 ey e BRRAZOTS.0 5 COEEGAGH L VRICOPRRRSSSTT



Running hespify on node 11
Heap size: 15 Array contents: BAAAZ519-0-05-CDEEGGGHHIILMMOOPRRRSSSTT



Largestof node 11 and itschldrenisnode 11
Noswapisi ty done.
Hesp size: 15 Array contents: BAAA2519.0-05-CDEEGGGHHIILMMOOPRRRSSSTT



JoB )

DICIDIGIDIOIDREY

Removing root and moving it outsicde of the heap.
“The last dlemen takes s plaoe and the heep size s decrementex.
Hosp size: 15 Array contents: BAAA2519.0-05-CDEEGGGHHIILMMOOPRRRSSSTT



0 aspert of therepeir hesp (- dowr
Hep e 14 Ay o AN .05 BCDEECAOT P MMOOPRRRSSSTT



Largest of node O and s children s node 1
il ety will recrse on thernew node L
Hosp ize: 14 Array contents -AAAZ519-0-05 BCDEEGGGHHIILMMOOPRRRSSSTT



c2 DR

Ruming ey on|
Horpsize: 14 Ay s A AATAIS 0 SLDREGGOHHILMMOOPRRRSSSTT



Largest of ode 1 and s children s node 3.
il ety will recrse on the e nodes.
Hosp ize: 14 Array contents A-AAZ519.0-05 BCDEEGGGHHIILMMOOPRRRSSSTT



Rurning hespify on noce 3,
Heap ize: 14 Array contents: AAA-2519-0-05-BCDEEGGGHHIILMMOOPRRRSSSTT



Largest of ode 3and s chldren s nod 7.
il ety will recrse on the e node 7.
Hosp ize: 14 Array contents: AAA-251.0-05 BCDEEGGGHHIILMMOOPRRRSSSTT



ing hezpify on o .

Rumi
Heap ize: 14 Array contents: AAA9Z51-0-05-BCDEEGGGHHIILMMOOPRRRSSSTT



Largest of node 7 and s childrenis node 7.
is ecessay.

Nosu  hezpity dove.
Hosp ize: 14 Array contentss AAAQ251-0-05 BCDEEGGGHHIILMMOOPRRRSSSTT



oA
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Removing oot and moving it outside of the heap.
Thelast element takes it place and the heep sze s
Hosp ize: 14 Array contentss AAAQ251.-0-05-BCDEEGGGHHIILMMOOPRRRSSSTT




pertof therepsit hesp (> dour
e e 1 Ay o AR 0 B DEE AT P MMOOPRRRSSSTT



of node and ischildrens node 1.
fy il ecurse o thenew node 1
Hosp ize: 13 Array contents -AAO251-0.05ABCDEEGGGHHIILMMOOPRRRSSSTT



s @ @)D

Rurning hespify on node 1
Heap size: 13 Array contents: A-A9251--0-05ABCDEEGGGHHIILMMOOPRRRSSSTT



of node 1 andischildrens node.
fy il recurse o thenew node 3
Hosp ize: 13 Array contents A-A251-0.05ABCDEEGGGHHIILMMOOPRRRSSSTT



Rurning hespify on noce 3,
Heap size: 13 Array contents: AGA-251--0-05ABCDEEGGGHHIILMMOOPRRRSSSTT




Largest of ode 3and s chldren s node 3.
Noswepis:  hezpity dove.
Hosp size: 13 Array contents: AGA-251--0.05ABCDEEGGGHHIILMMOOPRRRSSSTT




oot and moving it outsideof the hesp.

Removing
Thelast element takes s place and the heep sze s

Heap size DEEGGGHHIIL



AR

1ning heapify on node 0 2 pat of the repar heep (hesp-dowr
Hep e 13 ey ot SO S0 OARBCDEECACT AL MMOOPRRRSSSTT



N\

argest of node0 and ischildrens node 2.
et i e R LR e
o i 15 oy et S0 1 OB DB CECH L VR IOOPRRRSSSTT



ool X°

Rurning hespify on noce 2

Hespsize: EGGGHHIIL?



&S Gy @ la

Largest of node 2 and s chldrenis node 2.
No'swapis necessery, heepify done.
Hosp size: 12 Array contents: A5 251-0-0A ABCDEEGGGHHIILMMOOPRRRSSSTT



Yy

Removing oot and moving it oesideof he heap.
Thelast element takes it place and the heep sze s

Heap size DEEGGGHHIIL



g hespfyon ode s pert o therpai e (e o) prccess
e 26 1L A ot G55 5L AAABCDEECROHF L MMOPRRRSSSTT



[/

Largest of node O and s children s node 1
il ety will recrse on thernew node L
Hosp ize: 11 Array contents 096-251-0-AAABCDEEGGGHHIILMMOOPRRRSSSTT



e

Rurning hespify on node 1
Heap ize: 11 Array contents 906-251-0-AAABCDEEGGGHHIILMMOOPRRRSSSTT



= DI

Largest of o 1 and s children s node .
il ety will recrse on the new noded,
Hosp ize: 11 Array contents 906-251-0-AAABCDEEGGGHHIILMMOOPRRRSSSTT



Rurning hespify on node .
Heap size: 11 Array contents 925-051-0-AAABCDEEGGGHHIILMMOOPRRRSSSTT




Largest of ode and s children s node .
Noswpis:  hezpity dove.
Hesp ize: 11 Array contents 925-051-0-AAABCDEEGGGHHIILMMOOPRRRSSSTT



Removing oot and moving it oesideof he heap.

“The last dlemen takes s plaoe and the heep szeis
Hesp size: 11 Array contents 925-051-0-AAABCDEEGGGHHIILMMOOPRRRSSSTT



ai;

g ety on ode 0 ert o therepai e (e o) prccess
e 525 10 A e 25 1L OOAAABCDEECROF L MMORRRRSSSTT



N\

argest of node0 and ischildrens node 2.
et i e P A RS e
o s 0 oy et 55 s DA KB DEECECH L VR IOOPRRRSSSTT



G5 G @ Y

Rurning hespify on noce 2

Hespsize: EGGGHHIIL?



OO e

Largest of node 2 and s children s node .
enci s il be swappee an heepiy willrecurse on the new node s
Hesp ize: 10 Array contents 52--051--09AAABCDEEGGGHHIILMMOOPRRRSSSTT



Rurning hespify on noce',

Hespsize: EGGGHHIIL?



Largest of ode § and s children s node .
Noswepis:  hezpity dove.
Hesp ize: 10 Array contents 525-0-1-09AAABCDEEGGGHHIILMMOOPRRRSSSTT



ing root and moving it outside of the heap.
“The last dlemen takes s plaoe and the heep szeis
Hesp ize: 10 Array contents 525-0-1-09AAABCDEEGGGHHIILMMOOPRRRSSSTT



DS

Running hespity on node 0 s pet of the repa heep (hesp dowr) process.
Heapsize: 9 ATray contents: 025-0-1--59AAABCDEEGGGHHIILMMOOPRRRSSSTT



N\

argest of node0 and ischildrens node 2.
ot e i T e e e
Horpsine Ay ot 0255 - SOAAABCOEECGG ML MMOORRRRSSSTT



G5 @

Rurning hespify on node 2

EEGGGHHIIL!



argest of node2 and ischildrens node.
ot e i TS e e e
Horp o Ay ot S50 - SOAAABCORECGG ML MMOORRRRSSSTT



Rurning hespify on noce .

EEGGGHHIIL!



Largest of ode 6 and s children s node .
done.

No'swap i neoessary, heepif
521 DEEGGGHHIIL!



Removing oot and moving it oesideof he heap.
“Thelast element takes it place and the heep szeis
Hoep size: 9 Array contents: 521.0-0-59AAABCDEEGGGHHIILMMOOPRRRSSSTT



i

Running hespity on node 0 s pet of the repa heep (hesp dowr) process.
Heapsize: 8 ATray contents: -21-0-0-559AAABCDEEGGGHHIILMMOOPRRRSSSTT



[/

Largest of node O and s chldrenis node 1
Root and mac vl be: will recurseonie:
Hoep size: 8 Array contents: -21.0-0-559AAABCDEEGGGHHIILMMOOPRRRSSSTT



Rurning hespify on node 1.

EEGGGHHIIL!



Largest of o 1 and s chldren s node .
Root and macvill be: will recurseonihe:
Hoep size: 8 Array contents: 2-1.0-0-559AAABCDEEGGGHHIILMMOOPRRRSSSTT



Rurning hespify on node .

EEGGGHHIIL!



Largest of node and s children s node .
Noswepis: . heepty dove.
Hoep size: 8 Array contents: 201-—0-559AAABCDEEGGGHHIILMMOOPRRRSSSTT



Removing oot and moving it oesideof he heap.
“Thelast element takes it place and the heep sze s
Hoep size: 8 Aray contents: 201—0-559A AABCDEEGGGHHIILMMOOPRRRSSSTT



b

e T Ay ot 0L SO OAABCDEE O T L MO RSSSTT
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Largest of node O and is children s node 2.
enc s will be swapped an heepify will recrse on ther
Heep size: 7 Alray contents: -01-—02569AA ABCDEEGGGHHIILMMOOPRRRSSSTT



Runing hespify on node 2.
Heapsize: 7 Aty contents: 10-—02559AAABCDEEGGGHHIILMMOOPRRRSSSTT



©)
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Largest of node 2 and is children s node 6
enct s will be swapped an heepify will recrse on the:
Heep size: 7 Alray conterts: 10-—-02569AA ABCDEEGGGHHIILMMOOPRRRSSSTT




Runing hespify on node .
Heapsize: 7 ATty contents: 100-—2559AAABCDEEGGGHHIILMMOOPRRRSSSTT



Largest of ode 6 and s children s node
Noswapis necessery, heepfy done:
Heapsize: 7 ATray contents: 1002659 AABCDEEGGGHHIILMMOOPRRRSSSTT




Jery
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Removing oot and moving it outside of the heap.
‘Thelast element takes s place and the heep size s decremented.
Heapsize: 7 Array conten: 1002559 AABCDEEGGGHHIILMMOOPRRRSSSTT




b

epa he (1

GGGHHIIL
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Largest of node O and is children s ode 1.
enct s will be swapped and heepify will recsse on ther
Heep size: 6 Array conterts: -00-—12569AA ABCDEEGGGHHIILMMOOPRRRSSSTT



@ O

Runing hespify on node 1




# @ O

Largest of ode 1 and s children s ode 1.
Noswpis:  heepfy done.
Heap size: 6 Array contents: 0-0- 12659 AABCDEEGGGHHIILMMOOPRRRSSSTT



ooy

)

ng oot movig i aesideof e e
sl el s decremente.
e 6 A ot 5.0 LOSSAARBCDEEGOGH I MMOOPRRRSSSTT



epa he (1

GGGHHIIL



Largest of node O and is children s node 2.
enci s will be swapped an heepify will recrse on the:
Heep size: 5 Array contents: —0-012569AAABCDEEGGGHHIILMMOOPRRRSSSTT



Runing hespify on node 2.




gt of o2 schirenis e
 hempity
e 5 Ay ot 0 SL39SAAABCOEEGOLHIILMMOOPRRRSSSTT



Removing oot and moving it outside of the heap.
“Thelast dlement takes it place and the heep size s decremented.
Heapsize: 5 Array contents: 0012559 AABCDEEGGGHHIILMMOOPRRRSSSTT




epa he (1

GGGHHIIL



Largest of node O and s children s node .
No'swapis necessery, heepfy done:
Heap size: 4 Aray contents: —0012659AAABCDEEGGGHHIILMMOOPRRRSSSTT




Removing oot and moving it outside of the heap.
“Thelast element takes it place and the heep size s decremented.
Heapsize: 4 Array contents: —— 0012559 AABCDEEGGGHHIILMMOOPRRRSSSTT




ining hespiy on node 0 as pat of the repar hezp (neap-dowr) process.
Hepsoe S ATy o OISO ANSCOEECB L MMOBPRRRSSSTT



Largest of node O and it children s node .
Noswapis necessary, heepfy done:
Heap size: 3 Array contents: —0012659AAABCDEEGGGHHIILMMOOPRRRSSSTT




Removing oot and moving it otside of he heap.
Thelast dament takes s place and the heep size s decremened,
Heapsize: 3 Alray contents: ——0012559A AABCDEEGGGHHIILMMOOPRRRSSSTT




-

ining hesgiy on node 0.as pat of the repar heep (neap-dowr) process.
Hepsoe S ATy o OISO ANSCOEECCB L IMOBRRRSSSTT



Largest of node O and it children s node .
Noswapis necessary, heepfy done:
Heapsize: 2 Aray contents: —0012659AAABCDEEGGGHHIILMMOOPRRRSSSTT




Removing oot and moving it otside of he heap.
‘Thelast demen takes s place and the heep size s decremened.
Hesp size: 2 Aray conten's \AABCDEEGGGHHIILMMOOPRRRSSSTT




e repair process.
Heep size: 1 Attay contents ~—0012559AAABCDEEGGGHHIILMMOOPRRRSSSTT




Largest of node 0 and it children s node .
Noswapis neccssary, heepfy done.
Heap size: 1 ATray contents: ——0012659AAABCDEEGGGHHIILMMOOPRRRSSSTT




Heap empty, sorting compiete.

0012558



