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General type of problem 

• Measured a  set of N data points with values A1 … AN with errors  s1 … sN  
• Have a model to characterize data: B(p1 … pk) where pk are coefficients that one 

wants to determine. 
• Goodness of the fit determined by which set of p1 … pk minimize chi-squared 

• Best solution has derivative of chi-squared with respect to each model 
parameter equal to zero  
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Example Hall C optimization needs 
• The spectrometer optics matrix 

 

 

• Calorimeter gain constants 
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Need to be linear in the coefficients ! 

Need Minuit to fit :     



Example of polynomial fitting 

• General polymonial 
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Derivative of chi-squared with respect to a0 

• General polymonial 
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Rewrite as: 



Derivative of chi-squared with respect to aM 

• General polymonial 
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Rewrite as: 



Set of linear equations 
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• Matrix   B = CA    with solution  A = C-1B 
• Need a robust way to invert matrix C .  
• In general may not be able to invert C. 

An equation for each  
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C 
Magic is that S 
can always be 
inverted 



Solve linear equation using Singular Value Decomposition 
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CA = B         C=USVT        therefore  USVTA = B 
 
      UTUSVTA = UTB     UTU = 1 therefore  SVTA = UTB  

 

       S-1SVTA = S-1UTB     S-1S = 1  therefore   VTA = S-1UTB 
 

        VVTA = VS-1UTB    VVT = 1  therefore    A = VS-1UTB 
 

• ROOT provides class TDecompSVD  with methods to 
calculate V, S and U  from C and then solve for A   

https://root.cern.ch/doc/v612/classTDecompSVD.html
https://root.cern.ch/doc/v612/classTDecompSVD.html
https://root.cern.ch/doc/v612/classTDecompSVD.html

