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Explicit tabulation 
 It is possible that the model function does not break down into the simple 
cases shown above. In that case, it is not difficult to tabulate the terms in the 
Master Equation by directly plugging extremal values into the function. This is 
trivial in a spreadsheet. It will then be apparent which variables are important 
sources of error and which are not. We show an example below. Suppose we are 
calculating the volume of material in a thick-walled cylinder of length L, and 
inner/outer radii r, R respectively. This is given by  

  V(L,R,r) = πL(R2-r2) Eq.  

The input data are: L = 5.0 ± 0.1cm, R = 7.0 ± 0.1cm and r = 6.0 ± 0.1cm. In the 
table below we show the mean volume using the mean values of each variable 
(first row), then the ∆V when each variable is tweeked by its uncertainty (next 3 
rows). We then take the quadratic sum of the ∆V. The final result is  

V = 200 ± 30 cm3. A summary table for this experiment is also shown. Note that 
the errors in V are quite sensitive to errors in R or r, because these are subtracted. 
Namely, R is good to 1.4%, but contributes a volume error of 22/226 = 9.7%. 

 

 Table X. Explicit tabulation of errors by finite differences (all values in cm).  
L R r V del V delV^2 

5.0 7.0 6.0 204 0 0 
5.1 7.0 6.0 208 4 17 
5.0 7.1 6.0 226 22 491 
5.0 7.0 5.9 223  19 361 

      
    QuadSum 29 

  

 Table X. Summary of results. 
name value (%) Comment 

Measured parameters 
L 5.0 ± 0.1 cm 2.0% Length of cylinder 
R 7.0 ± 0.1 cm 1.4% Outer radius of cylinder 
r 6.0 ± 0.1 cm 1.7% Inner radius of cylinder 
    

Derived parameters 
V 200 ± 30 cm3 14% Volume of cylinder walls (1) 
1. Error propagation by finite differences tabulation (table X). 

 


