
  

9.2  Useful formulas 
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For monotonic decreasing f(x) ( ) ( ) ( )
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exponentials and logs 
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The above expression with –x substituted for x gives rise to the approximations 
ln(1-x)<-x and 2ln(1 )x x x− > − −   0<x<0.69.   The function 2ln(1 )f x x x= − + +  goes 
from 0 to minus infinite as x goes from 1 to 0.  It thus crosses zero at least once.  The 

derivative, 
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has at most one zero in the region and it is for x>0.69. 
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Miscellaneous 
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  See Palmer p129-130. 

 

Proof that 
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Exercise:  What is 
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Exercise:  
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trigonometric identities 
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To verify take derivatives with respect to θ . 
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binomial coefficients 
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The number of ways of choosing k items from 2n equals the number of ways of choosing 
i items from the first n and choosing k-i items from the second n summed over all i, 
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Stirling approximation 
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inserted material 
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 is an excellent approximation.  Develop how 

approximation was derived.  Needed in Sec 1.1 Chapter 1 see also Central Limit Theorem 
 
inequalities 
 
triangle inequality 
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The above formula can be derived by generalizing the following technique.  
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Jensen’s inequality 
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