
Economy of Symbols 

THE following observations may contain suggestions 
useful to research workers or others who would like to 
find systems of classification and/or enurneration re- 
quiring as small a number of symbols as possible. 

1.The number of weeks in  the year, 52, is exactly 
double the number of letters in  the English alphabet. 
B y  choosing capital or lower-case letters we can denote 
in  one symbol any week in the year. I f  we let A 
represent the first week in January, a the second week, 
U the third, and so on, the actual error possible 
through a confusion of caps with lower case becomes 
certainly small and probably negligible. F o r  ex-
ample, the birth date of an anlnlal, f51, would signify 
the week of March 19, 1951. I n  many instances 
merely f 1  -\vould serve, where Mar 1 9  '51, with five 
unnecessary symbols, has been comnlonly in use. 

2. Using only two letters of the alphabet permits us 
to give identity and ordinate rank to 702 different 
objects and yet do so with only two symbols. I f  one 
or two nurnbers are used, the limit is 110. With one, 
two, or three letters of the alphabet, 18,278 different 
objects can be denoted, as contrasted with 1,110 if 
one to three nurnbers are used. The econorny becomes 
impressive when four letters are used--475,254 items, 
as compared with 11,110 when every combination of 
four numbers is employed. 

3. Employing all the letters of the alphabet except 
&, and also all the digits except 1and 0 (because they 
are so easily confused wlth the letters 1 and o ) ,  we 
have 33 entirely familiar symbols that permit giving 
identity and ordinate rank to 1,122 different objects 
(cf. 702 in 7 2 )  by iiieans of oniy one or two letters 
and numbers. 

4. Omitting Q, we have in the English alphabet 20 
consonants and 5 vowels. Using a consonant and a 
vowel, we can denominate 100 objects, either in  5 or 
less general categories of u p  to 20 subclasses each 
( A B ,  AC, -4 D . . ; EB, EC, etc.), or u p  to  20 cate- 
gories with not more than 5 subclasses in each (BA,  
BE, BI, BO, BU; CA, etc.). 

Three or four  consonant-vowel combinations can be 
combined as  syllables into a uniformly pronounceablc 
word, such as  SADOTO, with S pronounced SH and C 
pronounced as  S to avoid variant pronunciations of C 
that would be confused with S or IC. There are 1,000,- 
000 different combinations in this three-syllable and 
easily pronounceable combination. Such a symbol is 
shorter to  speak than, fo r  example, ('seven hundred 
and nineteen thousand two hundred and forty-two," 
or even "seven one nine two four  two." With two such 
three-syllable names, every human being in the world 
for  a t  least the past hundred years could have had a 
distinctive and pronounceable name. But  the use of 
syllables to  convey classifications and categories pro- 
vides more interesting possibilities. 

As an example, let us assume that to classify 
draftees the following information is pertinent and 
the number of categories is appropriate : 

1. Year of birth: 100 categories, beginning 1900 as 
AB, 1901 AC, 1919 AZ, 1920 EB, and so on; e.g., EH. 

2. State, territory, or subdivision where draft records 
are kept: Up to 100 ca.tegories, by means of two letters; 
e.g., 0s. 

3. Month of the present classification: 100 categories, 
covering an 8-year period; e.g., IP. 

4. Single, married, children, etc.: 5 categories, using 
one vowel each; e.g., A. 

5. Training or skill: 500 categories, using three letters; 
e.g., DEV. 

6. Experience or stage of training: 5 categories, using 
one vowel each; e.g., 0. 

7. Months of military service to date: 100 categories, 
using two letters each; e.g., DU. 

8. Any other rating: Up to 20 categories, by means of 
one final consonant; e.g., R. 

Splitting the above sequence of letters u p  into two 
convenient words, we have: EHOSIPA DEVODUR. 

The information conveyed by EHOSIPA DEVO- 
DUR according to the above classificatory designa- 
tions is: Born in 1925, draf t  record in  Kansas office, 
this classification made in May 1951, single, medical 
training, graduate and in intern stage of training, 
has already had 1 3  months of military service-the 
final consonant being available fo r  any other desirable 
classification, such as  branch of service, priority 
rating, etc. 

These classificatory words differ in number of syl- 
lables. The first begins and ends with vowels, the 
second begins and ends with consonants. The words 
are therefore not easy to confuse with each other. 
Reference to  a whole category of persons born in, say, 
1925 could be made thus: EH--- / ;  or to all those 
with 1 3  months of military training as /--DU-. State-
ments relating to any whole category or categories 
can thus be made explicit and precise. 
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Determination of Carbonyl Groups by Re- 
action with Radioactive Cyanide, and a 
Simple Means for Estimation of Molec- 
ular Weight in Polysaccharidesl 

POLYSACCHAR~DErnolecules have end groups of two 
kinds, corresponding to the beginning and ending of 
the polymer chain. I n  most polysaccharides, one end 
group consists of a reducing monosaccharide unit, 
and there is usually one, and only one such group in 
the molecule. The other kind of end group is found a t  
the opposite end or ends of the molecule and is non- 
reducing. Attempts have been made to discover the 
average molecular weight by determination of the 
number of reducing end groups. The ratio of the re- 
ducing and nonreducing end groups has also been used 
to estimate the extent of branching in the molecule. 
Because of the relatively small number of reducing 
end groups, however, their accurate estimation in 
large molecules has been difficult. 

The writer has found that the reducing end groups 
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