Heap di Fibonacci

- UNO HEAP DI FrieonACCl E' UNA colLlEZiLoneE bl
AMBERL Conv LA RRolPr\&ETA' HEPR?P

— GL| AlBcri DI UNO HEAP DI EABONVACU  Now

DERRONIO E5SGRE N S(ESSARIAMGUTE  ALBEBRA
RBINO M| AL



Binary heap

Procecdurc (worst-casc)
MAKE-HsAE eil)
INSERT @(lg n)
MINIMUM a(l)
EXTRACT-MIN e(lg n)
UNION e (n)
DECREASE-KEY @(19 n)
DELETE &(lg n)

Binomial heag

(worst-casc)

e(l)
o(lg n)
0(lg n)

(g)(lg n)

0(1lg n)
@(lg n)
@(lq n)
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Fibonacci heap
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FIB-HEAP-INSERT (H, x)
1 degree[x] « 0
plx] « NIL
child[x] < NIL
left[x] « x
right[x] < x
mark[x] « FALSE
concatenate the root list containing x with root list H
if min[H] = NIL or key[x] < key[min[H]]
then min[H] « x
n[H] « n[H] + 1
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UNION

s

FIB-HEAP-UNION (H;, H))

O ~J o G = Ww N

H — MAKE-FIB-HEAP () l,zy[
min(H] < min[H;]
concatenate the root list of H, with thel root list of H
if (min[H;] = NIL) or (min[H.] # NIL and min[H{]J min[H;ﬂ)
then min[H] <« min[H-]
n[H] < nl[H] + n[H]
free the objects H, and H;
return H
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EXTRA-CT- MIN

FIB-HEAP-EXTRACT-MIN (H)
1 z <« minl[H]

2 1if z # NIL

3 then for each child x of z

4 do add x to the root list of H
5 plx] « NIL

o remove z from the root list of H

7 if z = right[z]

8 then min[H] < NIL

9 else min[H] « right[z]
10 CONSOLIDATE (H)
11 n[{H] « n[H] -1

12 return z



CONSOLIDATE (H)

1
2
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9
10
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19

for 1 « 0 to D(n[H])
do A[i] « NIL
for each node w in the root list of H
do x « w
d « degree[x]
while A[d] # NIL

do v « A[d] > Another node with the same degree as x.
if key[x] > key[y]
then exchange x o y
FIB-HEAP-LINK(H, y, X)

A[d] < NIL
ded+ 1
A[d] < x

min[H] < NIL
for 1 « 0 to D(n[H])
do if A[1i] # NIL
then add A[i] to the root list of H
if min[H] = NIL or key[A[1]] < key[min[H]]
then min[H] « A[1]

FIB-HEAP-LINK (H, vy, X)

1
2
3

remove y from the root list of H
make y a child of x, incrementing degree[x]
mark[y] « FALSE
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FIB-HEAP-DECREASE-KEY(H, x, k)

1 if k> key|x] then

2 error "new key is greater than current key"
3 keylx] =k

4 y:=x

5 z:=ply

6 if z/=NIL and key[x] < key[z] then

7 repeat

8 CUTH, y, 2)

9 yi=z

10 z = plyl

11 until z=NIL or mark[y] = FALSE
12 if z/=NIL then

13 markly] := TRUE

14 if key|x] < key[min[H]] then

15 min[H] := x

CUTH, x, y)

remove x from the child list of y and add it to the root list of H
degreely] := degreely] - 1

plx] := NIL

mark(x] := FALSE
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DELETE

FIB-HEAP-DELETE (H, Xx)
1 FIB-HEAP-DECREASE-KEY (H, x, -%)
2 FIB-HEAP-EXTRACT-MIN (H)

cortpiess itat Amoerizzara = ODM)
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Trovare una sequenza di operazioni sugli heap di Fibonacei che a partire da una famiglia vuota di heap costruisca un
heap formato da un solo albero avente la seguente forma

e

oppure stabilire che una siffatta sequenza di operazioni non esiste.



