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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 contalining 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

FIB-HEAP-UNION (H., H)

1 H « MAKE-FIB-HEAP ()
2 min[H] < min[H]
3 concatenate the root list of H, with the root list of H
4 if (min[H;] = NIL) or (min[H,] # NIL and min[H.] < min[H])
5 then min[H] <« min[H-]
o nlH] « n[H] + n[H)]
| free the objects H, and H;
8 return H
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FIB-HEAP-EXTRACT-MIN (H)
1 z « min|[H]

2 1f 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

] 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)
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for 1 « 0 to D(n[H])
do A[1] « 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 keyv([x] > key|y]
then exchange x & vy
FIB-HEAP-LINK (H, Vv, X)

A[d] « NIL
ded+ 1

min[H] « NIL
for 1 « 0 to D(n[H])
‘do if A[i] # 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]

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

1
2
3

remove y from the root list of H
make v a child of x, incrementing degree[x]
mark[y] « FALSE
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DECREPSE - LEY

FIB-HEAP-DECREASE-KEY (H, x, k)
if k > key[x]

then error "new key 1s greater than current key"”
keyl[x] « k
y « plx]
if yv # NIL and key[x] < key|y]

then CUT (H, x, Vy)

CASCADING-CUT (H, v)

if key[x] < key[min[H]]

then min[H] « x
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CUT (H, x, V)

1 remove x from the child list of y, decrementing degree|y]
2 add x to the root list of H

3 plx] « NIL

4 mark[x] < FALSE

SCADING-CUT (H, )

1 z « plyl

2 if z # NIL

3 then if mark|y] = FALSE

4 then mark|[y] « TRUE

5 else CUT(H, vy, z)

o CASCADING-CUT (H, =z)
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DAGTE

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