CS 140a

Homework 1

Due in class Friday, October 16

1. Give the Big Oh notation for each of the following functions:

a. n2 +5n

b. 3n2 + 6n

c. (n+7)(n-2)

d. 100n +12

e. 7n +2n2
2. Let A and B be two programs that perform the same task.  Let tA(n) and tB(n), respectively, denote their running times.  For each of the following pairs, find the range of n values for which program A runs faster than program B.  Specify the Big Oh notation for each function.

a. tA(n) = 1000n,

tB(n) = 10n2
b. tA(n) = 2n2,

tB(n) = n3
c. tA(n) = 2n,

tB(n) = 100n 

d. tA(n) = 1000nlog2n,
tB(n) = n2
3. Is 2n+1 = O(2n)?
Is 22n = O(2n)?

4. Write a program that takes a single command-line argument m.  A command-line argument follows the command name (executablename arg1).  Use atoi in stdlib.h to convert the command-line argument from a string to an integer.  The program should initialize a double variable x to 1, and then compute the following function 2000m times:  x = x + (26.98 + 1)/ 26.98 - 1.  Use the pow function in the math library to compute 2000m.  Run the program for m equal to 1 and 2 and measure the runtimes using the Unix "time" command (time executablename arg1).  Based on these runtimes, estimate the runtime for m = 3.  This example demonstrates the tremendous differences between algorithms of complexities n, n2, and n3.  Run your program on a local PC.  Turn in a printout of your source code, your measured runtimes for m equal to 1 and 2, and your computation and final estimation of a runtime for m = 3.

5. Write a recursive function that searches a linked list for a specific item.  The function should return a pointer to the node that contains the specified item, or NULL if no such node exists.  State any important assumptions made.

6. Write a recursive function that prints out the contents of a circularly linked list with a sentinel.  State any important assumptions made.

