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Oper

Create S:=0
Insert(x) S:={x}u{yeS|y<x}
Deletemin m :=min(S); S:=S\{m}; return m
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Create S:=)

Insert(x) while (|S|>0 and tail(S)>x) remove_tail(S)
insert_tail(x)

Deletemin return remove head(S)
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Create S:=)

Insert(x) while (|S|>0 and tail(S)>x) remove_tail(S)
insert_tail(x)

Deletemin return remove head(S)

Saetning
Create, Insert og DeleteMin tager amortiseret O(1) tid

Bevis: ®(S) = |S|. .




Worst-Case O(1)
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Invarianter
1) C, B, D; sorterede

2) maxC<min(BuD; uD,)
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CREATEPQA = Invarianter
C, B, Df, Dr==( )9( )9( )#( ) 1) C. B D1c Sorterede

INSERT(x) = 2) maxC<min(BuD; uD,)

{Delete all existing items; add x to C}

if C# () cand first(C) > x then 3) |C|>|Ds|+2]D,]|
wl

©® C B D, D=(x)()()() 2 "1
else if C + ( ) cand last(C) > x then
{Empty B, D;, and D,; push back rest(C) into B; add x to D;)
C, B, D;, D, = (first(C)), rest(C), (x), ( )
© else D, := D_||(x); Bias; Bias
DELETEMIN =
BIAS;

return DELETEFIRST(C) s
{Bi1as ensures that C # ( ), unless the PQA is empty} _
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Invarianter

| 1) C, B, Dssorterede
BiAs = 2)

if D, + () then
{Clean-up step} 3) |C|2|D|+2]D,]

maxC<min(BuD; uD,)

if D,# () cand last(D;) > first(D,) then =1 g .
0 DELETELAST( D;) {decrease | D |}

@ else Pass(D;, D,) {decrease |D,|; increase | D;|}
else if D;+ ( ) cand (B = ( ) cor first(B) > first(D;)) then
@ D, B C:=()()ClD {decrease | Dy |; increase |C|}

Oelse if B+ () then Pass(B, C) {increase |C |}
{eheB=Df=Dr=( )}
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Saetning
Create, Insert og DeleteMin tager worst-case O(1) tid

Invarianter
1) C, B, D;sorterede —
2) maxC<min(BuD; uD,) _
3) |Cl2 |Dy+2|D,]
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Aben problem
Create, Insert, DeleteMin og Concatenate i
worst-case O(1) tid

Concatenate(S,, S,) S:={yeS;|y<min(S,)}us,
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