The least number of questions
1. I thought of a number from 1 to 16. It is allowed to ask questions of the following type: “Is your number greater than …?” a) How to guess my number in four questions? B) Is it possible to guess my number in three questions? 

2. I thought of a number from 1 to 100. It is allowed to ask any question that I can answer by “YES” or “NO”. a) How to guess my number in seven questions? b) Is it possible to guess the number in six questions?
3. There are 65 similarly looking coins. Of them 64 coins are genuine of weight exactly 1 g, and one coin is counterfeited of weight 0.9 g. We have very precise electronic weights so we can figure out the weight of any group of coins. How fast we can find the counterfeited coin?

4. There are 9 similarly looking coins. Of them 8 coins are genuine of the same weight and one counterfeited coin is lighter. What minimal number of weightings on balance scales we have to make to find the counterfeited coin? 
5. There are several looking similarly coins. All of them are genuine and weigh equally. The only counterfeited coin is lighter. What is the number of coins such that you can tell for sure after three weightings the counterfeited coin using balance scales?

6. a) There are 17 play cards. An spectator picks one of the cards. A magician split all cards into no more than 4 piles and asks the spectator where the picked card is. Prove that the magician can guess the card for sure after 3 questions. However two questions might be not sufficient. b) What is the maximal amount of cards such that you can for sure determine the picked card after three questions?

7. In a pentagon all sides and diagonals are drawn. I picked one of these segments. What is the minimal number of questions with answers “YES” or “NO” to guess this interval for sure?

8. There are 5 boys and 3 girls in the class. I picked one boy and one girl. a) In what four questions one can determine the picked persons? b) Show that three questions may be not sufficient?

9. I picked two of seven present persons. What is the minimal number of questions to determine the picked persons answering only “YES” or “NO”?

10*. There are 81 wheels in a storage marked by the first and second type. Wheels of the same type weigh equally. Any wheel of the second type is much lighter than a wheel of the first type. It is known that exactly one wheel is marked wrongly. Show that it can be found for sure after four weightings on a balance scales.

11*. Among 5 coins there is exactly one counterfeited coin. It is not known if the counterfeited coin is lighter or heavier. We have to find the coin and determine if it is lighter or heavier. What is the minimal amount of weightings we need?







