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Insertion/Deletion algorithms on M-heap with an array representation

Haejae Jung'

ABSTRACT

Priority queues can be used in applications such as scheduling, sorting, and shortest path network problem. Fibonacci heap, pairing

heap, and M-heap are priority queues based on pointers.

This paper proposes a modified M-heap with an array representation, called MA-heap, that resolves the problem mentioned in [1]. The
MA-heap takes O(1) amortized time and Oflogn) time to insert an element and delete the max/min element, respectively. These time
complexities are the same as those of the M-heap. In addition, it is much easier to implement an MA-heap than a heap proposed in [5]

since it is based on the simple traditional heap.

Key Words : Data Structure, Priority Queue, Heap, Amortized Time Complexity
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void heapify( All, k )
{
left = 2«k; // left child of k
while( left < M) { // #A2o] gl &<t
max = left;
if( Almax] < Alleft+1] ) max = left+1; // right child of k.
if( Alk] > Almax] ) break;
swap( Alk], Almax] )
k = max; left = 2xk;
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bool insert( Element thedata )
{ hl=-1, h2=-2

if( hp ) {
if( hp.rootidx == 1 ) return FALSE, // MA-g
hl = hpheightt  // 3 WA WEH Fo
sp = hp.nextp; /T AR YrE xE

if sp ) h2 = spheight; / 5 A4 WEF Eo
}
if( hl == h2 ) {
paridx = hp.rootidx / 2;
Alparidx] = thedata; heapify( All, paridx );
hp.rootidx = paridx; hp.height++;
hp.nextp = sp.nextp;
delete sp; // T WA BAE = A
} else {
last++; Allast] = thedata;
fp = new ListNode;
fprootidx = last; fp.height = 1,
fpnextp = hp; hp = fp;
}
if( mp == NULL ) mp = hp;
if( thedata > Almp.rootids] ) mp - hp;
return TRUE;

is full.
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int delmax( )
{ if( last <= L ) return -1; // MA-3 is empty.
maxidx = mp.rootidx;
firstidx = hp.rootidx;
tmpdata = A[maxidx];
if( maxidx != firstidx ) {
Almaxidx] = Alfirstidx]: heapify( Al], maxidx );
}
left = 2«firstidx;
if( left <M )AL /3 HA UEF FE 2p2o] S
sp = new ListNode;
sp.nextp = hp.nextp; hpnextp = sps
hp.rootidx = left+1; hp.height-—:
sprootidx = left;  sp.height = hp.height;

} else {
last—-;
tmp = hp; hp = hp.nextp;
delete tmp:

}

mp = hp;, // mp 4.

for( tmp = hp.nextp; tmp != NULL; tmp = tmp->nextp ) {
it Altmp.rootidx] > Almp.rootidx] ) mp = tmp;

)

return tmpdata;
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