CS107 – Practice Test 1






September 29, 2003

Open book and notes; consult only inanimate references.  Answer all questions and hand in this sheet with your answers. 

Name





 

1. Examine the algorithm below for calculating the cost of building a cement driveway, given its length and width in feet, at $2 per square foot and including a sales tax of 5%.

Step 1.  Set area = length x width

Step 2.  Set cost = 1.05 x 2 x area

Step 3.  Output cost
Change this algorithm so that an extra charge of $1 per square foot is made for any driveway that has more than 1000 square feet.

2. For each of the following inputs to the FindLargest algorithm (page 53), determine how many different values the variable LargestSoFar takes on.

a. 1, 2, 3, 4, 5, 4, 3, 2, 1

b. 5, 5, 5, 5, 5, 5, 5, 5, 5

c. 1, 2, 3, 3, 3, 4, 4, 5, 6

d. 9, 8, 7, 6, 5, 4, 6, 7, 8

3. For a list of names, N1, N2, …, Nn, describe in natural language an algorithm that does something to the list and is order of magnitude ((n).
4. Write the pseudocode for an algorithm that takes a list L1, L2, …, Ln of n real numbers and computes their product L1x L2x…..xLn. 

a) Describe the worst case input of the sequential search algorithm.  How many steps are required in a search of n items in this case?

b) Describe the best case input of the binary search algorithm. How many steps are required in a search of n items in this case?

5. Which algorithm, sequential search or binary search, would more quickly locate the last name Aabel in the New York city phone book directory? Explain. 

6. How many times will Step 6 in the following algorithm be executed for input 

     (11, -5, 3,2,-3, 12)?  Give the order of magnitude in (-notation for the algorithm. 

1) Get values for D1, D2, …, Dn
2) Set sum = 0
3) Set left = 1
4) Repeat steps 5 to 7 until left > n
5) 
If Dleft is positive then 


6) 

Set sum = sum + Dleft
7) 
Set left = left +1
8)   Print out sum as the answer

9) Stop

7. Show how the Converging Pointers data cleanup algorithm (page 76) works by playing the role of the computing agent for the following input data.  

0, 2, 3, 0, 4, 0, 0, 5

That is, show how this list changes, along with the value of legit, each time the loop (steps 6-10) is repeated.

8. Come up with an elegant algorithm, analogous to the Gauss algorithm, for computing the sum 1-2+3-4+5-6…..+n for n odd. 

9. Draw the tree diagram that is used to visualize a binary search of the names


Aaron, Anne, Benjamin, Chris, James, Kirby, Lesa, Linda

What name or names take the most steps to search for?

