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Gift for Gems.
Suppose the 4 jewellers are respectively, A, B, C and D.
· A would have 8 rubies (8r)
· B would have 10 sapphires (10s)
· C would have 100 pearls (100p)
· D would have 5 diamonds (5d)
Each jeweller then gives the other 3 one of their gem. They would now have the following gems:
· A= 5r+s+p+d
· B= 7s+r+p+dSAME

· C= 97p+r+s+d
· D= 2d+r+s+p
Each jeweller has the precise same value of gems so we can write jewellers A and D like so:
        5r+s+p+d= 2d+r+s+p
Which we can then simplify to:
       5r-r+s-s+p-p= 2d-d
       4r= d
Therefore, 1 diamond is 4 rubies.

Similarly, if we take the jewellers B and C:
      7s+r+p+d= 97p+r+s+d
      7s-s+r-r+d-d= 97p- p
      6s= 96p
This, if we divide by 6, would then tell us that 1 sapphire is equal to 16 pearls.
Then, if we take the jewellers A and C:
     5r+s+p+d= 97p+r+s+d
     5r-r+s-s+d-d= 97p-p
     5r-r = 97-p
     4r= 96p
[bookmark: _GoBack]Which means that when we divide this by 4 we get that 1 ruby is 24 pearls.

All together the value of each gem is:
· 1 ruby= 24 pearls
· 1 sapphire= 16 pearls
· 1 diamonds= 96 pearls
· 1 pearl= 1 pearl

To find out how much each jeweller has gained or lost, we need to do the following:
A:
Had: 8 rubies = 192 pearls.
Now: 5 rubies= 120 pearls
         1 sapphire= 16 pearls
         1 diamond= 96 pearls
         1 pearl
TOTAL: 233 pearls
GAINED= 233- 192= 41 pearls

B:
Had: 10 sapphires= 160 pearls
Now: 7 sapphires= 112 pearls
          1 ruby= 24 pearls
          1 diamond= 96 pearls
          1 pearl
TOTAL= 233
GAINED= 233- 160= 73

C:
Had: 100 pearls
Now: 97 pearls
          1 ruby= 24 pearls
          1 sapphire= 16 pearls
          1 diamond= 96 pearls
TOTAL= 233
GAINED= 233- 100= 133 pearls


D:
Had: 5 diamonds= 480 pearls
Now: 2 diamonds= 192 pearls
         1 ruby= 24 pearls
         1 sapphire= 16 pearls
         1 pearl
TOTAL= 233
LOST= 480- 233= 247 pearls

SUMMARY:
1 sapphire= 16 pearls
1 ruby= 24 pearls
1 diamond= 96 pearls
1 pearl= 1 pearl

A= Gained 41 pearls
B= Gained 73 pearls
C= Gained 133 pearls
D= Lost 247 pearls


If we add the gains and losses together:
41+ 73+ 133 +- 247= 0
This expresses the fact that all the jewellers have precisely the same value.

 
