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Fig. 1. A max heap Fig. 2. An AVL tree Fig.3. A 2-3 tree

1. (5 p oints) Refer to the max heap in Fig. 1. What will the max heap be after node 10 has been removed?
2. (5 p oints) Refer to the AVL tree in Fig. 2. What will the AVL tree be after node 44 has been removed?
3. (5 p oints) Refer to the 2-3 tree in Fig. 3. What will the 2-3 tree be after node 50 has been removed?

4. (5 p oints) Draw a nonempty tree that is both a max heap and a binary search tree.

5. (5 p oints) Draw the binary expression tree for the expression (a+b)* (¢—d)/e?

6. (5 p oints) What is the prefix notation for the expression (a+b) * (c—d)/e?

7. (5 p oints) What is the postfix notation for the expression (a+b)* (c—d)/e?

8. (5 p oints) What is the main difference between stacks and queues?

9. (5 points) What is the main difference between queues and priority queues?

10. (10 points) What are height balanced trees? What are the purpose and benefit of height balanced trees?
11. (10 points) What are hash tables? What are the purpose and benefit of hash tables? |

12. (10 points) Write an iterative C/C++ function Iter(int #) that can print the sequence from # to 1.

13. (10 points) Write a recursive C/C++ function Recur(int r) that can print the sequence from # to 1.
14. (5 points) Draw the graph represented by the adjacency list below.

15. (5 points) Do BFS on the graph and show the visited vertices in order if the starting vertex is 3.

16. (5 points) Do DFS on the graph and show the visited vertices in order if the starting vertex is 3.
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