
 

 

ACCURACY 
 
  
  

 
 
 

 
 
 

Picture a bit of my ruler: 
Mark the 45 and its two next door neighbours:        44              45            46 
Put two markers exactly half way in the gaps: 
                                                        These are the lower (44.5) and (45.5) upper  
                                                         limits of my measurement 

 
Split the gaps right down the middle!  OK, we all know that 45.5 would normally 
be rounded up and the real upper limit is 45.49999999999999999999........ 
We say the upper limit is 45.5 
 
The lower bound is sometimes referred to as the greatest lower bound. 
The upper bound is sometimes referred to as the least upper bound. 
 
A postcard measures 13.9 cm by 8.8 cm.  Both measurements are to 1 dp. 
 
The length              13.8                13.9               14.0 
 
Has limits                         13.85    and    13.95 
 
 
The width                 8.7                 8.8                  8.9       
 
Has limits                            8.75    and      8.85 
 
The minimum perimeter of the post card is 13.85 + 13.85 + 8.75 + 
The maximum perimeter of the post card is 13.95 + 13.95 + 8.85 +
The minimum area of the post card is 13.85 x 8.75.  
The maximum area of the post card is 13.95 x 8.85.    
  
Will one of these postcards fit into an envelope measured as 13.8
 
The length of the postcard:                                      13.8                13.9
 
The length of the envelope:               13.7                13.8                13.
 
No!  The smallest card is not small enough to fit into the biggest env

 
 

We all don't have microscopic vision so have to round off 
our measurements to various degrees of accuracy. 
 
My computer keyboard measures 45 cm.  That is to the 
nearest cm.  I couldn't be bothered to measure to any 
greater degree of accuracy! 
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CALCULATIONS INVOLVING UPPER AND LOWER BOUNDS 

 
QUANTITIES CALCULATION COMMENTS 
Max(A + B) A high + B high Keep both values high 
Min(A + B) A low + B low Keep both values low 
Max(A x B) A high x B high Keep both values high 
Min(A x B) A low x B low Keep both values low 
Max(A – B) A high – B low Start high and subtract as little as possible 
Min(A – B) A low – B high Start low and subtract as much as possible 
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Think of a large fraction like 
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Keep the numerator high and denominator low 
Min( BA ÷ ) 
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Think of a small fraction like 
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Keep the numerator small and the denominator large 
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Still keeping the numerator high & denominator low 

 
ERRORS 

 
Consider the envelope measured as 13.8 cm to 1 dp. 
 
 
The range of values for the length of the envelope:   13.7                          13.8                        13.9 
The length of the envelope may be as small as                         13.75cm or as large as 13.85cm 
In these cases the most we can be out in our calculations is              - 0.05  or   + 0.05 
If we ignore the signs in either case, we get the absolute error as            0.05 
 

The percentage error is then found using  100×⋅
⋅valuemeasured
errorabsolute    =    100

8.13
05.0 ×   =  0.36% 

 
 

DEGREES OF ACCURACY 
 

Take the postcard which measured 13.9 cm by 8.8 cm.  Both measurements to 1 dp. 
 
The maximum area of the card was 13.95 x 8.85 =   123.4575 
The minimum area was                    13.85 x 8.75 =   121.1875 
 
An appropriate degree of accuracy for the area of the square would be 2 sig. fig since the 
maximum and minimum values agree up to 2 sig. fig. 
 
 
Significant 
figures: 

1 2 3 4 5 6 

123.4575 100 120 123 123.5 123.46 123.458 
121.1875 100 120 121 121.2 121.19 121.188 
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