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Pick the correct answer for each question (20 points).

1

1. If the left subtree and right subtree of a nonempty binary tree T are Ty, and TR, then the number of nodes of T, count(T), is
(1) count(Tp) + count(TR) (2) max{ count(Ty). count(TR) }  (3) min{ count(Tr), count(TR) } (4) 1 + count(Ty) + count(TR)
(5) 1 + min{ count(Ty ), count(I'R) Y (6) 1+ max{ count(Ty)), count(TR) 1.

2. The maximum height of a binary search tree with 4 nodes is (1) 1 22 3)3 H4 (55.

3. The minimum height of a binary search tree with 4 nodes is (1) I (2)2 (3)3 (M4 (5) 3.
Which of the following trees may not be a height balanced tree if the tree has 5 nodes? (1) a 2-3 tree (2) an AVL tree (3) a max heap

(4) a red-black tree  (5) a binary search tree.
The best case running time of retrieving an item from a hash table with 2z items is O(?2) (1)1 (2) log#n (3) 1 (4)nlogn (5) "

)

6. The worst case running time of retrieving an item from a hash table with nitems is O( ?) (1)1 (2) logn (3)n (4) nlogn (5) "

7. The best case running time of retrieving an item from a search tree with rzitems is O(?2) (1)1 ) logn 3)n (H)nlogn (5)n

8. The worst case running time of retricving an item from a search tree with # items is O(?) (1) 1 (2) logn 3)n @) nlogn (5)n
9. The best case running time of retrieving an item from an unsorted list with m items is O(? ) (1) 1 (2)logn (3)n (4) nlogn (5) "

10. The worst case running time of retrieving an item from an unsorted list with 22 items is O(? ) (1) 1 (2) logn 3)n (4) nlog n (5) "

I1. Drawing (20 points)
11. (5 points) If a node with value 4 is inserted into the AVL tree on the right, the tree

becomes unbalanced and needs rebalancing. Draw the resultant tree after rebalancing.

12. (5 points) If the node with value 2 is deleted from the AVL tree on the right, the tree
becomes unbalanced and needs rebalancing. Draw the resultant tree after rebalancing.
13. (5 points) The values in the set { 5, 6,4, 3,7,8,2, 1,9 } are inserted in sequence into a binary search tree

which is initially empty. Draw the resultant tree afier the values are all inserted.

14. (5 points) Draw the binary expression tree for the infix expression: 5+2*3-6+8/4-1*7.

II1. Programming (60 points)

prev item next prev item next prev item next prev item next prev item next
- a o o
~ i~ 1 < > 2 < > 3 ? ?
NodeA NodeB

headPtr
15. (20 points) The above linked list has 3 nodes with item values 1, 2 and 3. The prev of a node points to the previous node in the list, the

next of a node points to the next node in the list, and the item contains the numerical data of a node. The feadPtr points to the first
node of the list. NodeA and NodeB are two existing nodes. Write the C/C++ code that can function as requested below.
Note. DO NOT use any loop structures (for or while) in your code and DO NOT define any variables. That is, you Céﬂ_OULY use

the variables already in the above graph (e.g., NodeA. prev, NodeB. next, headPtr % next % prey, etc.).

(1) (5 points) Insert NodeA between the nodes with item values 2 and 3. (2) (5 points) Delete the node with item value 2.
(3) (5 points) Insert NodeB before the node with item value 1. (4) (5 points) Delete the first node.

16. (10 points) Write an iterative C/C-++ function, displayI(char A[], int i), that will display the n characters in the array A in reverse order.
17. (10 points) Write a recursive C/C++ function, displayR(char A[], int a), that will display the  characters in the array A in reverse order.

18. (10 points) Write an iterative C/C++ function, findMinl(int A[], int n), that will return the minimum of the # numerical values in the

array A.
19. (10 points) Write a recursive C/C4+ function, findMinR(int A[], int r), that will return the minimum of the # numerical values in the

array A,
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