
Meldable Priority Queues

# Meld operation

meld:QxQ→Q that unions two priority queues
Possible impl:

- balanced tree

liar heap
operations based on meld

meld

m/g(in +1)
nim or mlgn

Ig (m+n)

= case Q of
Empty >

• Node (k, L, R) » (meld (L, R), Some k)
fromseq s = reduce meld Empty < singleton * : XES >

cost awaysis assuming meld is OCIg(min))

(g(n+1) =19n

Wen) = 2W(2) + O(gn)
€ 0(2'94) = O(n)

S(n) = S(7) + O(lgn)
€ O (Igen)

Bad meld (comect but out of bound)

mela (A, B) = case (A, B) of
(-, Empty ) = A'(Empty, -) = B

1 (Node (KA, LA, RA), Node (ks, LB, RB)) =

*Node Ki, the, mald (RA, 8))
else

Node CKB, LB, meld (Re, A))
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meld (1,5)

meld (Empty, 7)

Cost analysis

Obeere we only recurse down right subtrees (right spine)

So if right spine is short, we're efficient
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Fact cost meld € OC lright spine of Al)

# Leftist queue

rank Q:= # nodes in right spine

leftist property:

V Nodel, L, R)EPQ, rank R & rank L

datatype PQ = Empty | Node (int x k x PQ xPQ)
rank'& = case a of

node' (k, A, B) = if rank Be rank A then
Node (rank B + 1, k, A, B)

maintains leftist
property

Proof

Node (rank A + 1, k, B. A)

Let mir) be min size of amy leftist heap of rank r.
Claim: m(r) = 2-1.
BC r=0 = m(0) =0=2°-1 ~

a root
IC m(r) = 1+ m(r-1)

& left, smallest case s min of right
+ m(r-1)

= 1 + 2(211-1)
=2'- 1

Coro rank Q & 1g(1Ql+1)

proof is that 1Q1 > 2rank a -1
1Q1+12 2ranke

1g (IQ|+1) = ramk Q

So size is exponential
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