Algorithmic Foundations 2

Exercises for drop-in tutorial in weeks 9 & 10

Counting

1. How many car registration plates can be made using either three digits followed by three letters or four letters followed by two digits?
2. How many one-one functions are there from a set with 5 elements to a set with the following number of elements:

(a)  4        (b)  5        (c)  6        (d)  7

3. How many bit strings of length seven either begin with two 0s or end with three 1s?

4. Use a tree diagram to find the number of bit strings of length four with no three consecutive 0s.

5. Prove that, at a party where there are at least two people, there are two people who each know the same number of other people there.  (Assume that if person x knows person y, then y knows x.)

6. A bowl contains 10 red balls and 10 blue balls.  A student selects balls at random without looking at them.

(a) How many balls must she select to be sure of having at least three balls of the same colour?

(b) How many balls must she select to be sure of having at least three blue balls?

7. There are 51 houses on a particular block of a street.  Each house in this block has an address between 100 and 199.  Show that at least two houses in this block have addresses that are consecutive integers.

8. Fifteen people on a football team show up for a game.

(a) How many ways are there to choose 11 players to take the field?

(b) How many ways are there to assign the 11 positions by selecting players from the 15 who show up?

9. The staff of a Computing Science department comprises fifteen women and ten men.  How many ways are there to select a committee of six members of staff so that:

(a) At least one woman must be on the committee?

(b) At least one woman and at least one man must be on the committee?

(c) The numbers of men and women are equal?

(d) There are more women than men?

10. How many bit strings of length ten have

(a) exactly three 0s?

(b) the same number of 0s as 1s?

(c) at least seven 1s?

(d) at least three 1s?

11. How many bit strings contain exactly five 0s and fourteen 1s if every 0 must be immediately followed by two 1s?

























