
MATH FOR KIDS
October 20, 2003

Combinatorics:

1. Nat wrote this addition puzzle for his parents. The sum is the amount of
money he needs in order to purchase a computer game. Each distinct letter
represents a different digit. The letter E represents an even digit. How many
dollars does Nat need to purchase his game? $T.EN + $.EN = $N.AT

2. There are three towns A,B, and C, in a Wonderland. Six roads go from A to
B, and four roads go from B and C. In how many ways can one drive from A
to C?

Games and strategies:

3. A king is placed on square a1 of a chessboard. Players take turns moving the
king either upwards, to the right, or along the diagonal going upwards and to
the right. The player who places the king on square h8 is the winner. Who
will win, and how?

4. There are two piles of candy. One contains 20 pieces, and the other 21. Players
take turns eating all the candy in one pile, and separating the remaining candy
into two (not necessarily equal) non-empty piles. The player who cannot move
loses. Who will win, and how?

Invariants:

5. There are 9 apples and 10 bananas on the magic tree. One can pick two and
only two fruits from the tree. If one picks two different kinds of fruits one new
apple appears. If one picks two fruits of the same kind then one new banana
comes into sight . What kind of fruit will be left on the tree after 18 people
have picked fruits?

6. There are only two letters in the alphabet of the Ao-Ao language: ”A” and
”O”. Moreover, the language satisfies the following conditions: if you delete
two neighboring letters ”AO” from any word, then you will get a word with
the same meaning. Similarly, the meaning of a word will not change if you
insert combinations ”OA” or ”AAOO” any place in the word. Can we be sure
that words ”AOO” and ”OAA” have the same meaning?

7. A circle is divided into 6 sectors, and a pawn stands in each of them. It is
allowed to shift any two pawns to sectors bordering those they stand on at each
moment. Is it possible to gather all pawns in one sector using such operations?

8. The numbers 1, 2, 3, . . . , 19, 20 are written on a blackboard. It is allowed to
erase any two numbers a and b and write the new number a + b − 1. What
number will be on the blackboard after 19 such operations?

9. The numbers 1, 2, 3, . . . , 20 are written on a blackboard. It is permitted to
erase any two numbers a and b and write the new number ab + a + b. Which
number can be on the blackboard after 19 such operations?
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