CS 223 Advanced Data Structures and Algorithms (Spring 2008)


Homework Assignment 1 (Due on Feb 21, Thu)
1. (5pts) Prove that 2000 N + 0.0002 N2 = O(N2).
2. (5pts) Prove that if T1(N) = O(f(N)) and T2(N) = O(g(N)), then T1(N)*T2(N) = O(f(N)*g(N))
3. (10pts, 5pts each) Determine the time complexity T(N) for the following cases (Use the master method if applicable or explain why it cannot be applied):

(a) T(N) = 4T(N/2) + N2
(b) T(N) = 2T(N/3) + 3N

4.  (5pts) Calculate 
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 (Note: Do not present the answer using O or ( notation.)
5. (5pts) Show the procedure of removing the node with key 7 from the binary search tree in Figure 1 using the remove algorithm in pp. 120 of textbook.

[image: image2.emf]7

2

16

3

20

18 22 8

14

1

9


Figure 1. A binary search tree
6. (10pts) Show the procedure of constructing an AVL tree by inserting nodes with keys 5, 4, 7, 9, 12, 8 sequentially using the insertion algorithm in pp. 133 of the textbook. 

7. (10pts) Show the procedure of inserting the node with key 36 to the red-black tree in Figure 2 using the insertion algorithm in pp. 505 of the textbook.
Note:
A) For each question, simply giving an answer without any justification will get 0 point. So be sure to justify your answers by presenting detailed reasons or showing detailed computation procedure. 
B) The homework is due at the beginning of the class on Feb 21, Thu.
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Figure 2. A red-black tree
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