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Quiz 1

1. What’s the difference between an algorithm and program?

Algorithm: a step by step procedure for solving a problem.

Program: an algorithm expressed in programming language or

implementation of algorithm using programming language



Quiz 1

2. What’s a good way to determine an algorithm’s performance? Why?

Method: measure its resource usage asymptotically as input size grows. 
(algorithmic complexity)

Why: Avoid potential wasted engineering effort of implementation 
(what if running the algorithm is infeasible).

Tell if slow implementation performance is a bug/poor implementation 
or a true problem with the algorithm.

Measure its runtime
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3. Rank the following orders of growth from slowing growing to fastest 
growing. 

O(1)   <    O(n)    <    O(n2)   <    O(2n)

Use examples to check the order of growth:

n = 5,   O(1): 1;  O(n): 5; O(n2):  25; O(2n):  32

n = 10, O(1): 1;  O(n):10; O(n2):100; O(2n):  210 > 100

......
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4. Merge sort:

worst-case runtime: O(nlgn)  or theta(nlgn)

Space requirement: O(n) or theta(n)
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5. If keys are 4 bits long, what is the naive search space size for a brute-
force search algorithm? Propose some methods for speeding up the 
search.

If the number of keys are N, the naive search space is N. 

N = 24. 

Method: Pruning; use another search approach used in class



Quiz 1

6. Given a collection of keys, we want to search a given key. What are 
the differences if the collection is sorted array versus a sorted list.

Sorted Array: Use binary search to search a given key. The runtime 
complexity is O(lgn)

Linked List: You can only use linear search, the runtime complexity is 
O(n).
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7. What is the difference between a binary tree and a B tree?

A binary tree can have at most 2 children per node, B tree can have 
more than 2 children per node. For order M B tree, nodes have a 
maximum of M children. 
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8. On the next page, trace the insertion of the numbers 10, 3, 8, 4, 9 (in 
that order) into a digital search tree.

digital search tree ≠ binary search tree

Digital search tree works like the binary search tree, but branching is 
based on the bits of the search key. Branching of binary search tree is 
based on value of the search key. 



Insert 10, 3, 8, 4, 9

First step: convert the keys to their binary bit form

10: 1010

3: 0011

8: 1000

4: 0100

9: 1001



Insert 10, 3, 8, 4, 9

Second step: insert 10. 

Root is null, the node “10” become the root 

Third step: insert 3 (0011)

The leftmost bit is 0, insert “3” to the left sub tree
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Insert 10, 3, 8, 4, 9

Forth step: insert 8(1000). 

The leftmost bit is 1, insert “8” to the right sub tree

Fifth step: insert 4 (0100)

The leftmost bit is 0, insert “4” to the left sub tree

The second left most bit is 1, insert “4” to the right sub tree of “3”
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Insert 10, 3, 8, 4, 9

Forth step: insert 9 (1001). 

The leftmost bit is 1, insert “9” to the right sub tree

The second left most bit is 0, insert “9” to the left sub tree of “8”
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9. How does double hashing improve linear probing?

Ensure that there is a small probability that two keys that collide on the 
first hash (h(x)) will not collide on the first probe, reducing clustering, 
and making empty spaces in the hash table closer to equally likely to be 
the final storage place for future inserted keys. 



LZW Example

• Using LZW compression for the alphabet: a(0), b(1), d(2), m(3), n(4), 
s(5) and y(6). Compress the message “bananabandanas”. Show the 
content of the table after the string is processed. 

Output : 1 0 4 8 0 7 4 2 10 5

0: a 1: b
2: d 3: m
4: n 5: s
6: y 7: ba
8: an 9: na
10: ana11: ab
12: ban13: nd
14: da 15:anas 



Current String Next Character Output String Table

b a 1 7: ba

a n 0 8: an

n a 4 9: na

a n ---- ----

an a 8 10: ana

a b 0 11: ab

b a ---- ----

ba n 7 12: ban

n d 4 13: nd

d a 2 14: da

a n ---- ----

an a ---- ----

ana s 10 15: anas

s ---- 5 ----

Output : 1 0 4 8 0 7 4 2 10 5


