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 Let  0 < <  and define  0b a0 00 0a bε = − , also 
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1 2
a ba +

= ,  1 0a b= 0 1 1a bb ,  1ε = − , 
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a ba +

= ,  2 1b a= 1 2 2a bb 2,  ε = − , 

 …   , 
and in general 
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n n

n
a ba − −+

= ,  1 1n n nb a b− −= ,  n na bnε = − . 

The arithmetic-geometric mean is defined by  0 0( , ) lim limnn n nM a b a b
→∞ →∞

= =

2
1n nc

. We prove that 

this limit exists and that the convergence is quadratic (ε ε+ < ).  

Below we have a semicircle on the diameter n na b+ . 
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and the radius 12
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Hence we have the diagram below: 
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From the above figure it is clear that 
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Hence 0 0( , ) lim limnn n

M a b a b
→∞ →∞

= =  and the convergence is quadratic.  
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