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Such languages are said to be finite.

THEOREM 1. ((.'ht:l'nslqr)6 For both languages and grammars
type O - type 1 _ type 2 _ type 3 > type k4

2.2 Classes of Automata

The following major classes of automata are discussed:

A. Turing machines

B. Linear bounded automata

C. Pushdown-storage automata

D. Finite automata

E. K-limited automata
Each of these classes of automate is less powerful and constitutes a sub-
class of the class of automata preceding it on the list. The automata
class descriptions that follow are intended to form an outline only. Strict

mathematical definitions of these classes of automata as well as proofs

of the results that ‘aré stuted can be found in the literé.'turéz7’8’9

A. Turing Machines
The most powerful automate are the Turing machines. In its simplist

form a Turing machine consists of a control unit with a finite number of

states, a tape that can move to the left or right, and a read-write head

for reading and writing characters of the output alphabet, . ,’(j,_j = /‘-, on

\

the tape. The behavior of the device is specified by the five-tuples

{1,5,k,1,m]. This rule states that if the device is in ctate SJ reading

the symbol a, ¢ 2, it will switch to state S , write the symbol & € Uy,

in the space formerly occupied by a,, and then move the tape 1 squares to

the left. The rules of & Turing machine permit the rewriting of blank










































































































































Security Classification

DOCUMENT CONTROL DATA-R&D

(Security classilication of title, body of abstract and indexing annotation must be entered when the ovegall report is classilied)

I ORIGINATING ACTIVITY (Corporate author) '2a. REPORT SECL" .0 Y CLSSIFICATION
New York University unclassified
Dept of Eleetrical Enginsering = Gnour
University Heights, Brenx, New York 10453

3. REPORT TITLE

LANGUAGES,, AUTOMATA, AND CIASSES OF CHAINENCODED PATTERNS

- —
4 DESCRIPTIVE NOTES (Type of report and inclusive dates)
sed ntifie} interim
S AUTHORIS) (First name, dle initial, last name)
Jerome Feder
€ REPORT DATE 78. TOTAL NO. OF PAGES 7b. NO. OF REFS
Aug. 1967 53 19
8a. CONTRACT OR GRANT NC 9a. ORIGINATOR'S REPORT NUMBE R(S)
AFAFOSR-24-66
b. PROJECT NO ””-02 Tech. h" “oo0165
c. 61“”1’ 9b. OTHER REPORT NOI(S) (Any other numbers that may be assigned
this report
. 681304 AFOSR -68-0794

10 DISTRIBUTION STATEMENT

Distributien of this doeument is unlimited.

11. SUPPLEMENTARY NOTES 12. SPONSORING MILITARY ACTIVITY

TECH OTHER Air Foree Office of Scientific Research
Directorate of Infermatien Sciences
Arlingten, Va. 22209

13 ABSTRACT

By treating patterns as statements in a twe-dimensional language, it is pessible
te apply linguistie theory te pattern analysis and recogmition. This repert

i asents to a classifiestion scheme for pattern languages that
oeuld prévide information abeut types of pregrams and computatieon facilities
capable of meeting partieular pattern anslysis and recegnitien requirements.
Consideratien is restricted te line patterns encoded in the chain code develo
by Freeman. This enceding methed represents a line pattern by s sequence of
octal digits ecalled a chain., Results can be extended to other ferms of enceding
when translsters betwsen codss can be built. The repert compares languages
formed by Beelean funetions ef languages and by the eoneatenstion of strings

of & nuwber of languages with pattern languages. Pattern languages besed on
faxdlies of equations in two varisbles and formed from chains of straight

lines, eircles, and cireular arcs are relsted te string langusge classes.
Pattern propesiies, including closure, self-intersection, convexity, and perie-
dieity, are exmmined. Psttern languages are alse considered that are similar
in varieus ways to an arbitrary given chsin. Although the patterns censidered
in this report are relatively simple ones, it sppears pessible by means ef

language rules of a table-driven pattern snalyszer te extend the
appreach te
pattern classes containing mere complex patterns.

i
g

O <o 1473




Security Classification

X . ROLE L
Pattern recesrition |
Language !
String lenguages |
Automsata !
Pattern classifcation
Cowputational power
Chain codes
Codes
Grpmmar
Herarchies of language classes |

i |
z
|
| |
| | !
i |
| |
s
|
| |
| ‘
| |
|
|
' !
|
|
I L |
I
| | |






