Luke Ramsden 8073
Part 1- Medal count

	
	Gold
	Silver
	Bronze

	France
	a
	b
	c

	Japan
	d
	e
	F

	Italy
	g
	h
	i



From rule 1: g=d-1, h=e+3
From rule 2: C=18, a=7
From rule 5: i=d+1
From rule 4: 2d+e+3=27
From rule 6: F+D+1+18=38
From rule 7: b=2d-2
	
	Gold
	Silver
	Bronze

	France
	7
	2d-2
	18

	Japan
	d
	e
	F

	Italy
	d-1
	E+3
	D+1


We now have all the medals in terms of 3 variables, and this can be reduced by rearranging rule 6 to show that F=19-D
	
	Gold
	Silver
	Bronze

	France
	7
	2d-2
	18

	Japan
	d
	e
	19-D

	Italy
	d-1
	E+3
	D+1


We can now begin to solve the problem
As France has fewest golds d>=9 and as 2d+e+3=27, and must be at least 6, d=<9, therefore d=9
	
	Gold
	Silver
	Bronze

	France
	7
	16
	18

	Japan
	9
	e
	10

	Italy
	8
	E+3
	10


For rule 4 to be true, Italy must have 9 silver medals, therefore e+3=9 and e=6
	
	Gold
	Silver
	Bronze

	France
	7
	16
	18

	Japan
	9
	6
	10

	Italy
	8
	9
	10


 Therefore this is the final medal arrangement, it can be checked that this fits all the criteria.


Part 2- Football Champ
	Teams
	played
	won
	drawn
	Lost
	Goals for
	Goals Against
	points

	A
	2
	
	
	
	5
	3
	3

	B
	2
	
	
	
	2
	
	1

	C
	2
	
	
	
	3
	2
	4



Firstly, the total goals for must be the same as the total goals against so, b conceded 5 goals.
There is only one way of scoring each number of points in 2 games so we can fill in the won, lost and drawn sections of the table as well. (3 points is 1 win, 1 loss; 1 point is 1 draw, 1 loss; 4 points is 1 win, 1 draw)
	Teams
	played
	won
	drawn
	Lost
	Goals for
	Goals Against
	points

	A
	2
	1
	0
	1
	5
	3
	3

	B
	2
	0
	1
	1
	2
	5
	1

	C
	2
	1
	1
	0
	3
	2
	4


As only two teams have drawn, they must have drawn against each other, as this tells us that c must have got their win against A, who must have got their win against B. We can now try to work out the scores of the individual matches.
	Teams
	Result
	Score

	A vs B
	Win
	L – X

	A vs C
	Loss
	M – Y

	B vs C
	Draw
	N – Z


From the goals for and goals against of everyone we learn that
(1) L+M=5
(2) X+Y=3
(3) X+N=2
(4) L+Z=5
(5)Y+Z=3
(6) M+N=2
And from the Draw, N=Z
These can be used to make the different scores relate to each other; from (2) and (5), Z=X; from (3) and (6), X=M
	Teams
	Result
	Score

	A vs B
	Win
	L – Z

	A vs C
	Loss
	Z – Y

	B vs C
	Draw
	Z – Z


Now X+N=2, but both these values have been shown to be equal to Z, so Z=1. The other variables can be found from this; as L+Z=5 and Y+Z=3, L=4 and Y=2 So the final scores are:
	Teams
	Result
	Score

	A vs B
	Win
	4– 1

	A vs C
	Loss
	1–2

	B vs C
	Draw
	1–1


These can be checked against our values for goals for and against to show that they are a solution.


Part 3 Fencing tournament
	
	A
	B
	C
	D
	E
	F
	Wins

	A
	
	
	
	
	L
	
	

	B
	
	
	
	L
	
	
	

	C
	
	
	
	
	
	
	1

	D
	
	W
	
	
	
	
	

	E
	W
	
	
	
	
	
	

	F
	
	
	
	
	
	
	

	Losses
	
	
	4
	
	
	
	


The first thing to do is to find out who Charlotte won against, as we know this is the only other person who won only 1 match.
This couldn’t have been Alice or Elsie, as they won the same number of matches and the person was the only other person to win one match; it also couldn’t have been Becky or Fran, as they won 7 matches in total, and as they only played 5 matches, both of them must have won at least 2. Therefore Charlotte beat Daphne, and they both lost to everyone else.
	
	A
	B
	C
	D
	E
	F
	Wins

	A
	
	
	W
	W
	L
	
	

	B
	
	
	W
	L
	
	
	

	C
	L
	L
	
	W
	L
	L
	1

	D
	L
	W
	L
	
	L
	L
	1

	E
	W
	
	W
	W
	
	
	

	F
	
	
	W
	W
	
	
	

	Losses
	
	
	4
	4
	
	
	


Now we can work out who won all their matches. It can’t have been any of the people who have already lost a match, so it must have been either Elsie or Fran. However Elsie won the same number of matches as and we already know that Alice has lost a game, so Fran must have won all her games
	
	A
	B
	C
	D
	E
	F
	Wins

	A
	
	
	W
	W
	L
	L
	

	B
	
	
	W
	L
	
	L
	

	C
	L
	L
	
	W
	L
	L
	1

	D
	L
	W
	L
	
	L
	L
	1

	E
	W
	
	W
	W
	
	L
	

	F
	W
	W
	W
	W
	W
	
	5

	Losses
	
	
	4
	4
	
	0
	


We know that Elsie and Alice both won an odd number of matches, and the only number this could be is three, Elsie must have lost her remaining match and Alice must have won hers. Therefore, the scores must have been:
	
	A
	B
	C
	D
	E
	F
	Wins

	A
	
	W
	W
	W
	L
	L
	3

	B
	L
	
	W
	L
	W
	L
	2

	C
	L
	L
	
	W
	L
	L
	1

	D
	L
	W
	L
	
	L
	L
	1

	E
	W
	L
	W
	W
	
	L
	3

	F
	W
	W
	W
	W
	W
	
	5

	Losses
	2
	3
	4
	4
	2
	0
	


This can be checked and it follows all the rules.



Part 4-Hockey
	Team
	Played
	Won
	Drawn
	Lost
	Goals F
	Goals A
	Points

	A
	
	
	
	
	4
	4
	

	B
	
	
	
	
	5
	
	5

	C
	
	0
	
	
	
	4
	2

	D
	
	
	
	
	0
	3
	0


Firstly we should work out how each person got their points. B must have won 2 games and drawn one, and have therefore played all their games. C hasn’t won any games, but they have 2 points, so they must have drawn 2 games. D hasn’t got any points, so they can’t have won or drawn any games.
	Team
	Played
	Won
	Drawn
	Lost
	Goals F
	Goals A
	Points

	A
	
	
	
	
	4
	4
	

	B
	3
	2
	1
	0
	5
	
	5

	C
	
	0
	2
	
	
	4
	2

	D
	
	0
	0
	
	0
	3
	0


As any game with a draw results in two draws on the scoreboard, the number of draws must be even. Therefore A must have an odd number of draws. A cannot draw with everyone, as D has no draws, so A must have 1 draw. As C cannot draw with themselves, they must have drawn with both A and B. As D can’t have beaten C, C must have no losses. This also means that C has the same number of Goals for as against, and from this we can work out B’s goals against, as the total goals must be the same for as it is against.
	Team
	Played
	Won
	Drawn
	Lost
	Goals F
	Goals A
	Points

	A
	
	
	1
	
	4
	4
	

	B
	3
	2
	1
	0
	5
	2
	5

	C
	2
	0
	2
	0
	4
	4
	2

	D
	
	0
	0
	
	0
	3
	0


B must have beaten A and D, as B’s draw is already counted, and, as A has the same number of goals for and against, they must have won a match as well, against D. Therefore the final table is:
	Team
	Played
	Won
	Drawn
	Lost
	Goals F
	Goals A
	Points

	A
	3
	1
	1
	1
	4
	4
	3

	B
	3
	2
	1
	0
	5
	2
	5

	C
	2
	0
	2
	0
	4
	4
	2

	D
	2
	0
	0
	2
	0
	3
	0





The scores of the matches must have been:
	Teams
	Result
	Score

	A vs B
	Loss
	X1 – Y1

	A vs C
	Draw
	X2 – X2

	A vs D
	Win
	X3 – Y3

	B vs C
	Draw
	X4 – X4

	B vs D
	Win
	X5 – Y5


Which give the equations:
(1) X1+X2+X3=4
(2) Y1+X2+Y3=4
(3) Y1+X4+X5=5
(4) X1+X4+Y5=2
(5) X2+X4=4
(6) Y3+Y5=0
(7) X3+X5=3
From (6) Y3 and Y5 are both 0

	Teams
	Result
	Score

	A vs B
	Loss
	X1 – Y1

	A vs C
	Draw
	X2 – X2

	A vs D
	Win
	X3 – 0

	B vs C
	Draw
	X4 – X4

	B vs D
	Win
	X5 – 0


Adding (2) and (4) and subtracting (5) and (6) lead to X1+Y1= 2. As X1-Y1 was a loss X1<Y1 so the only solution is X1=0, Y1=2. Then using (1) and (2) 0 + X2 + X3=2+X2+0 so X3=2. For (1) to be true X2=2, then by (5), x4=2. Finally, using either (3) or (7) X5=1.
	Teams
	Result
	Score

	A vs B
	Loss
	0 – 2

	A vs C
	Draw
	2 – 2

	A vs D
	Win
	2 – 0

	B vs C
	Draw
	2 – 2

	B vs D
	Win
	1– 0


Therefore this is the solution, and it can be shown to be correct by comparing it to the chart

