Math 6, SchoolNova Homework 3
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In the following, we shall employ the meaning of words “and”, “or”:

e AND (for example A AND B): true if both A, B are true, and false otherwise
e OR (for example AOR B): true if at least one of A, B is true, and false otherwise. Called “inclusive or”.

(1) While walking along the train tracks, I noticed that a train caught up with me every 12 minutes, and every
4 minutes a train coming in the opposite direction passed me. We were both (train and I) moving at a
uniform rate. What is the time interval is between trains leaving their terminals?

(2) Solve the following equations:

(a)2z—22=3(1-2) (b)l1—2z=2%z (c)1-8(1—2)=Tz—38
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(3) On the island of Knights and Knaves, you meet two inhabitants: Carl and Bill. Carl says, “I and Bill are
both knights or both knaves.” Bill claims, “Only a knave would say that Carl is a knave.”

(4) On the island of Knights and Knaves, you meet three inhabitants: Bob, Mel and Peggy. Bob says that it’s
not true that Peggy is a knave. Mel says that Peggy is a knight or Bob is a knave. Peggy claims, “Both I
am a knight and Bob is a knave.”

(5) On the island of Knights and Knaves, you meet three inhabitants: Bozo, Carl and Joe. Bozo says that Carl
is a knave. Carl tells you, ‘Of Joe and I, exactly one is a knight.” Joe claims, ‘Bozo and I are different.’

(6) Once upon a time there was a king who had many beautiful daughters. There were many dangerous tigers
in his kingdom as well. A knight came to the king. He wanted to marry a princess. The king decided
to test how clever the knight was. He offered the following test. There were three doors leading to three
rooms. In one of the rooms, there was a princess waiting for the knight. In another, there was a a hungry
tiger. The third room was empty.

The king also placed the signs on the doors — but the sign on the door of princess’ room was true, the
sign on the tiger’s door was false, and the sign on the door of the empty room could be either false or true.
Here are the signs:

Room 1 Room II Room IIT
Room III is empty | The tiger is in room I | This room is empty

Which door should the knight open?



(7) A certain convention numbered 100 politicians. Each politician was either crooked or honest. We are given
the following two facts:
e At least one of the politicians was honest.
e Given any two of the politicians, at least one of the two was crooked.
Can it be determined from these two facts how many of the politicians were honest and how many of them
were crooked?

(8) * (The starred problems are those which are more difficult and thus are optional.)
On the island of Knights and Knaves, you come to a fork in the road. You know that one of the roads
leads to the capital, but you do not know which one. However, there is a man at the crossroads. Can you
find out which road leads to the capital by asking him one question that can be answered “yes” or “no”?

(9) A mom tells the son “If you do not do the dishes, you will not go to the movie”. Is it the same as “If you
do the dishes, you go to the movie”?



