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Section C        James Matheson 
 
 
11 (a) There are 248 or roughly 2.5 × 1014 possible MAC addresses.  Even if only one byte 
of memory is required per table entry, this would require 2.5 TB of memory; clearly 
impractical!  A hash table would require much less memory, typically only enough per entry 
(100) plus some spare to make collisions less likely, say 256 in all, i.e. a factor of 1012 less. 
 
 (b) We clearly need to avoid using the most significant 24 bits since these will be 
identical for all devices made by the same manufacturer, leading to collisions in the hash 
table.  This leaves the least significant 24 bits of which the least significant N are most likely 
to be random, assuming that the manufacturer allocates addresses sequentially.  If we want a 
hash table with 256 entries as suggested in (a) above, this implies using the least significant 8 
bits.  Any N less than 7 will results in unresolvable collisions and anything much larger than 9 
or 10 will be a poor trade-off between wasting memory and reducing collisions, though how 
much this matters depends on the size of each entry in the hash table. 
 
 
12 (a) 
         struct component { 
         float cost; 
         float total; 
        }; 
 
(b)There are 1000 item totals, 12 monthly totals and one year total.  So, as the totals 
accumulate, the year total will be greatest, followed by the monthly totals, and the per-item 
totals will generally be the smallest.  As soon as any particular total gets 223 times larger than 
the smallest quantity being added (a penny), i.e. larger than 223 pence or about 80,000 pounds, 
individual pence will no longer be added.  And once a total exceeds 223 times an item value, 
adding the item will have no effect on the total.  This is because the mantissa of the sale value 
has to be shifted 23 bits to the right to get equal-exponent addition.  This problem is going to 
affect the year total first, then the monthly totals and only at most a few of item totals, which 
is consistent with the accountant’s findings. 
 


