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Statistics 3601 Introductory Statistics for Scientists and Engineers

Homework #1 
Additional Problems:

1. Four men and four women will be seated at random in eight seats arranged in a row.  Find the probability that the men and women sit in alternative seats.

2. Suppose your friend tosses a fair coin twice, but does not let you see the outcomes.  If she tells you that at least one of the two coins came up heads, then what is the probability that the other toss came up heads?

3. It is common for bits of data in computing systems, stored or transmitted, to be in error.  One method for dealing with this involves adding a parity bit.

Suppose our data is coded into a 7-bit number.  For example, the letter C might be coded 

1000011.  A parity bit could be added to this number to make it an 8-bit number.  If we adopt “even” parity we arrange it so that all numbers have an even number of bits.  For example, we would store C as 10000111 so that it has an even number of 1 bits.  As another example, suppose the letter A is coded 1000001.  We would store this as 01000001.  This time we add a 0 in front of the number since A already had an even number of 1’s.


When a character is examined, we can count the number of 1 bits and determine its parity.  If the parity is odd then there must be an error in at least one bit.  Note that if the party is even there still may be errors.  If there are exactly two errors then the parity will remain even.  The same is true for exactly 4 or 6 errors.


Consider the letter C.  Suppose that each bit has a probability 0.01 of being in error (note that this includes the parity bit), and that the bits are independent.

a. What is the probability that an error of some type occurs?

b. What is the probability that, when the number is examined, its parity is odd?

c. Suppose that the parity turns out to be odd.  What is the probability that the original 7-bit character is correct (i.e. the parity bit is the only bit in error)?

d. Comment on the usefulness of this parity bit method under the conditions described.  In particular what is the implication of you answer to part c., considering that many, many numbers will be stored and transmitted over a short period of time.

Problems for Simulation:

1. Use simulation to approximate the probability that in a roll of two dice the sum of their faces is 7.  Run your program several times for each of the following cases and for each case comment on the accuracy of the computer approximation being in mind that we know that the true probability of this event is 1/6.

a. 100 repetitions

b. 1,000 repetitions

c. 10,000 repetitions

2. The same as in the previous problem, but this time in a roll of four dice approximate the probability that the sum of their faces is 14.  Also explain why this problem is much easier to do through simulation than through a mathematical solution.

