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Consider the falowing tree. Ech question starts from the original tree. Use this text notation for the tree: (20 (12 (11,),23 (21,

30)). The - means the child does not exist

1) Whatis the tree after removing 212
O (20(12(11,9,23(30))
0 (20(12(11,4,23)

2) Whatis the tree after removing 122
O (20(-(11.4,23(21.30))
O (20(11.23(21,30))

3) Whatis the tree after removing 207
O (21(12(11.,23(30))
0 (23(12(11.,30(21.5)

4) Removing 2 node from an N-node nearly-full
BST has what computational complexity?
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Consider the following tree.

(203
<D | ©)
ao @ G
1) Where will 2 new node 18 be inserted?
O 125 ight child
O 17 right child

2) Where wila new node 11 be inserted? (So two nodes of 11 willexis).
O 11'sleftchild
O 11 right child

3) Assume a full 7-node BST. How many algorithm loop iterations will
occurfor an insert?

[k}
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4) Assume a full 255-node BST. How many algorithm loop terations wil
occurfor an insert?
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O 255
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TN | 4.5.3: BST insert algorithm decisions.

Determine the insertion algorithm's next step given the new node's key and the current node.

1) key=7.cur=29

(29
SED RN

O cur-left = node
O cur = curright
O cur = cur-left

2

(20
(29 (2
€D Gz (o)
O cur-left = node

O cur-right = node
O cur = cur-sright

2) key=18, cu

3) key =87, cur = null, tree-»root = null (empty tree)

O trom et — s
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O = curght
3) key = 87, cur = nul, tree—soot = null (empty tree) ]
O tree-sroot = node.
O cur-right = node
O cur-eft =node

9 key 7 o

=53,cur
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O cur-iett=node
O cur-right =noce

O e rost = nocs
5) key = 600, cur = 200 o
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O cur-eft =node
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Consider the following tree.

073
(€D [N
@) G
1) Wnen inserting a new node with key 35, what node i visited fist? O
[ [
2) Wnen nserting a new node with key 35, what node is visited second? O
[ [
3) Wnen inserting a new node with key 35, what node is visited tird? O
[ [
4) Wnere s the new node inserted? Type:left or rght O

=1
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4.6 BST remove algorithm

Given a key,a BST remove operation removes the fist-found matching node, restructuring the tree to preserve the BST ordering property.
‘The algorithm first searches for a matching node justlike the search aigorithm. f found (cal this node X, the algoritnm performs ane of
the following sub-aigorithms:

« Remove aeaf node.If X has & parent (50 X is not the root), the parents left o rght child (whichever points to X)is assigned witn null
e, if X was the root, the root pointer s assigned with nul, and the ST is now empty.

= Remove an interal node with single chil:If X hias & parent (s0 X s ot the foot), the parents eft or rght crild (whichever points t0X)
s assigned with X' single child. Else, if Xwas the root, the foot pointer is assigned witn Xs single child

= Remove an intermal node with two children. This case is the hardest. Firs, the algorithm locates X' successor (the leftmost chld of X's
fignt subtree), and copies the successor to X. Then, the algorithm recursively removes the successor from the rignt subtree.

PASTIGRATION | 46.1: BST remove: Removing a leaf, or anintemal node with a single child. D

.- Ta .
BSTRemove(free, 25) BSTRemove(iree, 25)

A L

Remse nterrl race
with singe i
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Figure 46.1: BST remove algorithm





