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quent than from the external callus. Most shoots 
arose from external callus produced by the pith and 
by the phloem, though in some cases the xylem and 
endodermis also were involved to a small extent. 
These regenerated shoots always established organic 
union with the vascular tissue of the decapitated shoot 
and became functional. 

This observation of shoot regeneration by cabbage 
following treatment with Beta (3 )  indole-acetic acid 
is not a n  instance of induction of a new characteristic 
by a chemical agent. Occasionally (very rarely) de- 
capitated control cabbage plants produced shoots 
without application of the acid. The chemical treat-
ment apparently merely induces the internal conditions 
requisite f o r  expression of a capacity which normally 
rarely comes to expression in the cabbage plant. 

EXACT PROBABILITIES I N  CARD- 

MATCHING PROBLEMS 


A DECK of mn playing-cards composed of m suits of 
n cards each, may be arranged in (mn) !/(n!)m ways. 
I f  one of these is compared with some standard order, 
the number of coincidences is called the score. The 
frequency of any score r may be denoted by ( r  ;m,n). 
Huntington1 gave the values of ( r  ;3,3) and ( r  ;4,4). 
He considered the labor in  the determination of ( r  ; 

TABLE 1 

6 x 6 

Score 	 Frequency 

5,5) to be prohibitive. $terne2 found the values of 
(21 ;5,5) u p  to (25 ;5,5) but knew of no way to deter- 
mine these f o r  smaller r. Greville3 has recently found 
all values of ( r  ; 5,5) ; his solutions are correct, but 
involve much labor. 

The problem is by no means as difficult as these 
papers imply. Macmahon4 gave a direct method of 
attack by which Greville's results may be checked with 
about 12 hours of machine calculation. I have re-
cently determined the values of ( r  ;m,n) f o r  all m and 
n less than 7 ( m  and n not being necessarily equal). 
The frequencies fo r  the case in which both m and n are 
6 are given in Table 1. 
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