December 12, 1957
Revised: March 30, 1960

FILE MEMORANDUM: FBW-2,4

SUBJECT: Error Correcting Codes

This old memorandum is reissued for current use in coding studies,
The diagram in Fig, 2.4a is useful in discussing "minimum distance, "

The list of basic references has been superseded by:

Report RI-170, "Bibliography on Error Detecting and Error-
Correcting Codes," F, B, Wood, June 11, 1959,

7 B ldoocA

F. B, Wood
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2 4 Lrror Correcting Codes

Basic Referoences:

R W . Hamming. "Error Detecting and Er:or Cor -ecting Codes'
‘PAM 1757 {Sce RI-170, 1, 1350)

C:7-0A Bibliograprhy Section XI

IR-00083 A . F Fontaine. "Bounds on Probability of Error

for Error-Coriecting Codes” . December 27, 1956 (See RJI-170,
15, 1956)

J. . MacDonald, "A Method for the Construction of Maximurmn -
Minimum Distance Group Alshabets” (Prod Dev PR} (IBM
Journal, Vol. 4, January, 1960, pp. 43 .57)

H S Shapiroand D L Slotnik, "Prelimina-y Report on Erver
Correcting Codes', (Computer Lab. Pk} (Sece RI-170, 1, 1959)

2.4 1 Note on Chavacte: by Character Input

n
For one ¢haracter, fiom Hamming 2m _4,_2__mu . for single ¢rrov
correcting notol
[nformation Shoosring Total
m - ¢ K owod n=10 S E C.

For double error detection add one to k

m 6 k=5 n=11 DE
For one cha acter plus address (44 nosition):

m* 12 try k = 5 in:

32

Observe from PAM 1757 p 151, Tabl: I, that the number of n's
carcesponding to cach % ig,



2-9

/*"" Gren ! £ ;fa.:;é"}j <A

B Y./ Syhere ot Cacdivs
ﬁ T ohpul 160,
lot - -

4 ¢ havw ter
otd fard y

!
ty 2.4 a Example pd Single Fyror Detecting (od e
Minimum Distaace Dix,4) = &
A iy ) .
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For single error correction, double ¢rror detection
m = 12 =6 n-18

If 128 or 254 addresses are requi-cd theon:

Add oss! P Bits/Cha.  m  k_ u_
a4 () ‘- 12 4 18
128 (7) g 13 [ 19
254 (8) £ 14 £ 20

For error-cor-cotion separately on character and address the
total bits could be M = 22 for ~4 addresses

The problem of the rocquency ot repeat order 1n a keyvbeoard Input
syvstem 18 discussed in pages 10-23/10-26

Higher Order Error-Correcting Cudes

Dr A B Fontaine (Yor“town) has comontey nrograms tor

generating higher crdes codes (0« Lirge m) and computing
numbe: ! single. double, tmple. ¢t error that are detected

and/or cor-ected . (RI-170, I, 1958)

F FE Wood
12-13-57



