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1. Introduction. Much of the recent progress in the study of con­
tinued fractions is due to the consideration of the continued fraction 
as a product of linear fractional transformations, as opposed to the 
older approach in which attention is focused on the numerators and 
denominators, An and Bn, of the approximants. 

The use of the transformation point of view, besides simplifying the 
proofs of theorems, often sheds additional light on the significance of 
the results. This advantage is particularly noticeable in the case of 
the periodic continued fraction, as the following theorem and its 
proof will show. The essential portions of the theorem were given by 
Stolz [ l ] . 1 An improved but lengthy proof was later given by Pring-
sheim [2]. This was followed by Perron's shorter proof [3], in which 
ideas related to the transformation point of view were virtually sup­
pressed. The proof given here makes full use of linear fractional trans­
formations and is even shorter than Perron's proof. 

THEOREM. Consider the k-term periodic continued fraction 

ax a2 ah #i 

sT + ̂  + ••• + h + h + 
for which a\a2 • • • a ^ O . Let Fv denote the vth approximantt so that 
FV=AV/BV. Let S denote the linear fractional transformation 

a\ a2 ah z 
(1.2) z' = — — — —, 

h + b2 + • • • + h + 1 
and let xi and x2 be the fixed points of S. The continued fraction converges 
if and only if Xi and x2 are finite numbers satisfying one of the following 
two conditions : 

(1.3) Xi = X2 

or 

(1.4) Fr s* x2, r = 0 ,1 , 2, • • • , k - 1, and \ Fk^ - * i | < | Fh-i - x*\. 

If the continued fraction converges, its value is xi. Furthermore, Fnk+r=Xi 
for some r, 0^r^k — l, and for n = l, 2, 3, • • • , if and only if Fr=xi. 
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