Homework  1 solution

1)

The following table shows how to obtain 1 pint in the 16 pint pail

Let’s name the 16 pint as “A” and the 9 pint as “B”

	
	B
	A

	Fill A.
	0
	16

	Pour 9 pints from A to B.  
	9
	7

	Pour out all contents of B.
	0
	7

	Pour 7 pints from A into B.  
	7
	0

	Refill A.
	7
	16

	Pour 2 pints from A into B.
	9
	14

	Pour out all contents of B.
	0
	14

	Pour 9 pints from A into B.  
	9
	5

	Pour out all contents of B.
	0
	5

	Pour 5 pints from A into B.
	5
	0

	Refill A.
	5
	16

	Pour 4 pints from A into B.
	9
	12

	Pour out all contents of B.
	0
	12

	Pour 12 pints from A into B.  
	9
	3

	Pour out all contents of B.
	0
	3

	Pour 3 pints from A into B.
	3
	0

	Refill A.
	3
	16

	Pour 6 pints from A into B.
	9
	10

	Pour out all contents of B.
	0
	10

	Pour 9 pints of A into B.
	9
	1


2) Let’s start with contradiction with the assumptions.

If we assume that it is not true that the other 97 people know everyone. 

Then it is not true that there are three people that are not mutually acquainted. There must be more than three people that are not mutually acquainted. 

Then it is not true that at least one person knows each of the other three in any group of four.

By assuming the conclusion is false, it contradicts that at least one person in any group of four knows each of the other three. 
3) we want to prove that | |x| -|y| | <= |x – y|
We have 4 different cases,

Case 1: both x and y are positive

Then |x| = x,     |y| = |y|

And hence, |x| - |y| = x – y

So the inequality holds because | |x| -|y| | = |x – y|

Case 2: x is negative and y is positive

|x| is positive
|x| -|y| = |x| - y that must be less than |x-y| because |x-y| has a larger value in negative
Case 3: x is positive and y is negative
|y| is positive
x-y = x + |y|  that must be greater than x -|y| because x is positive

hence | |x| -|y| | < |x – y|

Case 4: both x and y are negative

If |x| > |y| then
The left side of the inequality will subtract |y| from |x| giving positive number and the right side of the inequality will give the same value but in negative so || |x| -|y| | = |x – y|

If |x| <|y| then


The same as the above case
So, the inequality is held for all cases

