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interface Queue<E>
{

void pushBack(E e); 
E    popFront ();

}
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1 2 3 4

class HakaiQueue<E> implements Queue<E> {
class Cell { E e; Cell next; }
Cell fst , last;

void pushBack(E e)
{last= last.next =new Cell( e,null );}

E popFront ()
{E e=fst.e ; fst =fst.next ; return e;}

}
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ÅMutable Object ̓
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ÅPersistent 
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ÅpushBack, popFront ὕ O(1)

1 2 3 4

HakaiQueue<E> q = ;
HakaiQueue<E> p = q;
q.pushBack(e ); //p !
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A O(1)

W O(1)

A n/a

W n/a

Ephemeral ( )

Persistent ( )

Amortized( )

Worst-Case( )
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ÅpushBack, popFront ̸♥
ѩ ̸

interface ImuQueue<E>
{

ImuQueue<E>   pushBack(E e);
Pair<E,
ImuQueue<E>> popFront ();

}
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ïpushBack ϼ қ O(1)

data Queue a = Q [a] [a]  -- Haskell

pushBack (Q front rear) e = Q front (e:rear)
popFront (Q []    r) = popFront (Q (reverse r) [])
popFront (Q (e:f) r) = (e, Q f r)
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Åfrontζ rearζ

Ålen(front) == 0 rear reverse

ÅPersistent 

Å ὕ reverse O(n)

Å Ϭԁὕ O(1)

ï ὕ
O(1) ד ᵂ
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ÅpushBack 1   Ą [] [1]

ÅpushBack 2   Ą [] [2,1]

ÅpushBack 3   Ą [] [3,2,1]

ÅpopFront Ą [1,2,3] []Ą [2,3] []

ÅpopFront Ą [3] []

ÅpushBack 4   Ą [3] [4]

ÅpopFront Ą [] [4]

ÅpopFront Ą [4] []Ą [] []

reverse

t reverse

t pushBack 
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ÅpushBack 1   Ą [] [1] 1 2

ÅpushBack 2   Ą [] [2,1] 1 2

ÅpushBack 3   Ą [] [3,2,1] 1 2

ÅpopFront Ą [1,2,3] []Ą [2,3] [] 3+1 1

ÅpopFront Ą [3] [] 1 1

ÅpushBack 4   Ą [3] [4] 1 2

ÅpopFront Ą [] [4] 1 1

ÅpopFront Ą [4] []Ą [] [] 1+1 1

Åֻ 12 12

t reverse

t pushBack 

pushBack 1
popFront( ) 1
popFront( ) t+1

pushBack 2
popFront( ) 1
popFront( ) 1

O(1) 


