
PROBLEMS FOR SOLUTION 

P31 , Prove that if p > 3 is a prime s 3 (mod 4) and 

Ç = e Z T T i / P , then 

rrr ( i+ ç r ) = (|) 

where r runs through the quadratic residues of p, and (~) is 

the Le gendre symbol of quadratic residua city, 

L . J 0 Mordell 

P3Z » The equation 

(1 + 2cos ~) (1 + 2cos ~) = 1 

is obviously satisfied by p = q = 2» Are there any other rational 
solutions with p ^ q ^ 1 ? 

N.W, Johnson 

P3.3. Let 

Rn = *n<*>=Ir=
n

o£3 **• 
Show that for n > 0, 

2 -
^n+i-^n-l " ^ n " Xc 

L. Lorch and L, Moser 

P34» Determine all Riemann surfaces with a transit ive 
group A of automorphisms (conformai self mappings). On 
these surfaces a not too narrow conformai geometry can be 
based» 

H. Helfenstein 

SOLUTIONS 

P25. Let H be a complex in a finite additive group and 
let H contain 0 and at least one other element. Does there 
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a lways ex i s t a pos i t ive i n t e g e r n such that the equat ion . 

(*) a l X l + a 2 x 2 + . . . + a n x n = 0 

has a n o n - t r i v i a l so lu t ion , x^ e H, x 2 € H, . . . , x n 4 H, for e v e r y 
n - t u p l e t of pos i t i ve i n t e g e r s a^ ,a 2> • • • > a

n ? 

P . S c h e r k 

Solut ion by C h r i s t i n e Ayoub . Le t G have o r d e r m and 
let n = m ^ . We p r o v e tha t (*) h a s a n o n - t r i v i a l so lu t ion for 
e v e r y n - tup le t of pos i t ive i n t e g e r s a]_, a 2 , . . . , a n . 

Let x be any e l e m e n t of G di f ferent f rom 0. Since 
t h e r e a r e m ^ i n t e g e r s in the se t a i , a 2 , . . . , a n , we can find a 
subse t cons i s t i ng of m i n t e g e r s , a l l congruen t (mod m ) , say 
a i î ' a i z » • • • » a i m * Choose XJ = 0 for j £ j ^ and x i v = x , 
k = l , 2 , . . . , m . With t h e s e va lue s subs t i t u t ed for X4, the left 
hand s ide of (*) b e c o m e s a^ t x + . . . + a^ x = mapc = 0 s ince the 
o r d e r of x d iv ides m , the o r d e r of the g r o u p . Thus (*) has a 
n o n - t r i v i a l so lu t ion . 

PZ6. Show that the fundamenta l g roup of an o r i e n t a b l e 
s u r f a c e (2 -d imens iona l manifold with a countable base ) i s 
i s o m o r p h i c to a s u b g r o u p of E u c l i d e a n , s p h e r i c a l , or h y p e r b o l i c 
m o t i o n s . 

H. He l f ens t e in 

Solut ion.by the p r o p o s e r . Al though th i s i s a topo log ica l 
s t a t e m e n t the following func t ion- theore t i c proof m a y be of 
i n t e r e s t . A c c o r d i n g to Radô our s u r f a c e is t r i a n g u l a b l e and 
can be p rov ided in the l a r g e wi th a c o n f o r m a i s t r u c t u r e c o m p a t i b l e 
wi th i t s t opo log ica l s t r u c t u r e and b e c o m e s a R i e m a n n s u r f a c e R. 
The fundamen ta l g r o u p of R is i s o m o r p h i c to the g roup C of 
cove r ing t r a n s f o r m a t i o n s of the u n i v e r s a l cove r ing s u r f a c e R1 

of R . A c c o r d i n g to the con fo rma i type of R' ( s p h e r e , p l a n e , o r 
unit d i sc ) C i s a g r o u p of s p h e r i c a l , E u c l i d e a n , o r h y p e r b o l i c 
m o t i o n s . 

A so lu t ion to P22 was r e c e i v e d f rom A . Makowsk i ( W a r s a w ) . 
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