
NOTES AND PROBLEMS NOTES ET PROBLEMES 

This department welcomes short notes and problems 
believed to be new. Contributors should include solutions 
where known, or background material in case the problem is 
unsolved. Send all communications concerning this department 
to I. G. Connell, Department of Mathematics, McGill University, 
Montreal, P. Q. 

COMPUTATION OF THE NUMBER OF SCORE SEQUENCES 
IN ROUND-ROBIN TOURNAMENTS 

T.V. Narayana and D. H. Bent 

We consider round-robin tournaments of n players in 
which, at each encounter, the winner is awarded 1 point and the 
loser 0 (ties are excluded). 

Let 

(1) s < s < . . . < s 
1 — 2 — — n 

be the n scores, ordered in a non-decreasing sequence. 
Clearly 

(2) 
Sl + S2 + 

Landau [2] has shown that (2) is a sufficient condition for a 
sequence of non-negative integers (1) to be a score sequence of 
some tournament. For related results, see [l], [3], [4]. 

Let f (T,E), n > 2, be the number of sequences of non-
n — 

negative integers satisfying (1) and 

n 
2 s. = T, s =E, 

l n 
1 = 1 
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and such tha t 

S s. > . ,, 
i = l 

for k = l , 2 , . . . , n - l . 

It i s e a s y to s e e tha t if we define 

1 if T = E > 0 

f , ( T , E ) = 
1 0 o t h e r w i s e 

t h e n , for n > 2, 

f ( T , E ) = ; 
0 if T - E < 

E 

n-1 

S f (T-E,k) i f T - E > i n I I 
. „ „ n - 1 — \ 2 / 

Le t t , n > 2, be the n u m b e r of s e q u e n c e s of n o n - n e g a t i v e 
n ~ 

i n t e g e r s sa t i s fy ing (1) and (2). T h e n we have i m m e d i a t e l y 

n - 1 

E = r 

w h e r e r = J— I . 

*» • y sXz\'E\ • ° ± 2 ' 

Using a c o m p u t e r , we u s e d th i s r e c u r s i v e r e l a t i o n to 
e v a l u a t e t for n = 2 , 3 , . . . , 2 7 ; t h e s e a r e l i s t e d in the 

n 
a c c o m p a n y i n g t a b l e . 

t_ m a y b e ob ta ined f r o m t a b l e s of f (T , E) by the 
£n n 

r e l a t i o n 

2n 

T= 

2n\ 
2 I 2 n - l - s 

E = r n 

2 n - l - E 
f ( T , E ) S f ( T , k ) ; 

ter n 
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and t from 
2n+l 

2n+ll 
2 I 2 n - s f 2n-E 

t , x = S S <f ( T , E ) S f (T-n .k)> , 
n+1 E=s k=r 

T . | 2 

•[¥] where s = | | + 1 

F r o m these re lat ions we obtained t for n = 28, . . . , 36, 
n 

and checked t for n = 5, • . . , 27. 
n 

The number of dist inct se t s of s c o r e s 

n 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

i 

1. 
6, 

21, 
73, 

JI a round-robin tournament of 

1, 
4, 

14, 
48, 

158, 
531, 

,799 , 
,157, 
,258 , 
,996 , 

t 
n 

1 
2 
4 
9 

22 
59 

167 
490 

,486 
,649 
,805 
,107 
,808 
,469 
,659 
,068 
,104 
,100 

n 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

1, 
4, 

17, 
66, 

248, 

n p layers . 

1. 
7, 

26, 
96, 

354, 
309, 
844, 
961, 
742, 
530, 

t 
n 

2 5 9 , 4 5 1 , 1 1 6 
9 5 1 , 6 9 5 , 1 0 2 

3 , 2 5 1 , 0 7 3 , 3 0 3 
1 1 , 6 0 5 , 1 4 1 , 6 4 9 
4 1 , 6 3 1 , 1 9 4 , 7 6 6 

1 5 0 , 0 2 1 , 7 7 5 , 4 1 7 
5 4 2 , 8 7 5 , 4 5 9 , 7 2 4 

, 9 7 2 , 0 5 0 , 1 5 6 , 1 8 1 
, 1 8 9 , 2 5 9 , 5 7 4 , 6 1 8 
, 2 9 5 , 9 3 4 , 2 5 1 , 5 6 5 
, 4 7 8 , 9 1 0 , 7 6 8 , 8 2 1 
, 9 9 8 , 4 6 1 , 3 7 8 , 7 1 9 
. 7 5 5 , 9 0 3 , 5 1 3 , 4 8 1 
, 5 2 3 , 9 6 5 , 7 1 0 , 1 6 7 
, 4 8 9 , 3 7 9 , 744 ,400 
, 6 6 6 , 4 2 3 , 9 8 9 , 5 1 9 
, 3 1 9 , 6 0 5 , 5 9 1 , 0 2 1 
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