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1

nsertion O(h)
Input: a node z, key|z] = v,

left|z] = right|z] =Nil

Output: 7', some fields of z are modified, z

inserted in correct position

TREE-INSERT(T, z)

l ye—NIL
x — rool[T]
while x # NIL
do y — x
if key[z]) < key[x]
then x — lefi[x]
else x — right[x]
plz] <y
if y = NIL
10 then root[T) — z
11 else if key(z] < key[y]
12 then /efi[y] — z
13 else rightly] — z

R =R B R SRRV, R AR OV S ]

begins at root, traces a path downward

x traces the path, y follows (maintains parent of
x)

Pointers go left or right depending on whether
how keys of x and z compare

Until z is Nil, this is where we want to put z, as

\ichild of y /

B.Y. Choueiry ].3 March 30, 2001
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TREE-DELETE(T, z)
1 if lefi[z] = NIL or right[z] = NIL
2 then y «— z
3 else y — TREE-SUCCESSOR(z)
4 if left[y] # N1L
5 then x — lefi[y]
6 else x — right[y]
7 if x #NIL
8 then p[x] — ply]
9 if p[y] =nNIL
10 then roof{T] — x
11 else if y = lefilp[¥1]

12 then /efi[p[y]] — x

13 else right[p[y]] — x

14 ify#:z

15 then key[z] — keyly]

16 & If ¥ has other fields, copy them, too.

17 return y

1...3 determines a node y to splice out (y = z or
Yy = successor(z))

4...6 x is set to non-nil child of y (or to Nil)
7...13 splice out y by modifying pointers in p|y]
and x

14...16 move the contents of z from y to z

17: return y so it can be recycled

Complexity: O(h)

o /

B.Y. Choueiry ].8 March 30, 2001




