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INORDER-TREE-WALK (x)

I if x # NIL

2 INORDER-TREE-WALK (x./eft)

3 print x. key

4 INORDER-TREE-WALK (x.right)
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VERSIONE  R| CORSIVA

TREE-SEARCH (x. k)

1 if x == NIL or k == x.key

2 return x

3 ifk < x.key

4 return TREE-SEARCH (x.left, k)
5 else return TREE-SEARCH (x.right. k)

VERSIONE  (TERATIVA

ITERATIVE-TREE-SEARCH (JC, k)
I while x # NIL and k # x.key
2 if &k < x.key
3 X = x.left

else x = x.right
5 return x
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1TREE -MIVIMUM-RECVRSIVE ( X)
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VERSIONE  ITERATIVA

TREE-MINIMUM (x)

1 while x.left # NIL
2 X = x.left
3 return x
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VERSIONE  ITERATIVA

TREE-MAXIMUM (x)

1 while x.right # NIL
2 X = x.right
3 return x
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SUCCESSORE E  PREDECESSRE

TREE-SUCCESSOR (x) TREE- PREDECESSOR. (X)

I if x.right # NIL 1 if J{..\b{k # NIL

2 return TREE-MINIMUM (x . right) 2 return TREE-MAX IMUM (x. bt )
3 y=x.p 3 y=ux.p

4  while y # NIL and x == y.right 4 while y # NIL and x == \"f’f

5 X =y 5 X =Y

6 y = y.p 6 y =y.p

7 return y 7 return y
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12.1-1
For the setof {1.4.5,10.16, 17,21} of keys, draw binary search trees of heights 2,
3.4.5,and 6.

12.1-5

Argue that since sorting n elements takes £2(n lgn) time in the worst case In
the comparison model, any comparison-based algorithm for constructing a binary
search tree from an arbitrary list of n elements takes €2(n lgn) time in the worst
case.



12.2-1

Suppose that we have numbers between 1 and 1000 in a binary search tree, and we
want to search for the number 363. Which of the following sequences could not be
the sequence of nodes examined?

a. 2,252,401, 398, 330, 344, 397, 363.

b. 924,220,911, 244, 898, 258, 362, 363.

c. 925,202,911, 240, 912, 245, 363.

d. 2,399,387, 219, 266, 382, 381, 278, 363.
e. 935,278, 347,621, 299, 392, 358, 363.

12.2-4

Professor Bunyan thinks he has discovered a remarkable property of binary search
trees. Suppose that the search for key k in a binary search tree ends up in a leaf.
Consider three sets: A, the keys to the left of the search path; B, the keys on the
search path; and C, the keys to the right of the search path. Professor Bunyan
claims that any three keys a € A, b € B, and ¢ € C must satisfy a < b < ¢. Give
a smallest possible counterexample to the professor’s claim.



INS&RUI MENVTO

TREE-INSERT (7, 2)
| y = NIL
2 x = T.root
3 while x # NIL

4 y =X

5 if z.key < x.key

6 X = x.left

7 else x = x.right

8 zZ.p=y

9 if y ==NIL

10 T.root = 7 // tree T was empty
11 elseif z.key < y.key

12 v.left = Z

13 else y.right = ¢
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TRANSPLANT(T,u,v) (soSTITUISCE VU AL PosSTo Dl ‘*)

I ifu.p==NIL T. oot T rot

2 T.root = v Xy 5
‘ /3

3 elseif u ==u.p.left

1 u.p.left = v
~\
AR -
B

S elseu.p.right = v

) 2 —
C . —0 C
6 if v # NIL A /@

7 V.p = u.p
comeressita: (W(1)




TREE-DELETE(T, z)

.

if z.left == NIL
2 TRANSPLANT(T, z, z.right)

3 elseif z.right == NIL
4 TRANSPLANT(T, z, z.left)
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5 else y = TREE-MINIMUM (Z.right) q p
6 if y.p # 2

7 TRANSPLANT(T, y, y.right) S—,

8 v.right = z.right ; ) .f

9 y.right.p =y f .

10 TRANSPLANT(T, z, y)

I y.left = z.left

12 y.!cﬁi‘.p =y
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