[image: image1.jpg]


[image: image2.png]Rl




[image: image3.jpg]


         [image: image4.jpg]"’k"’@"ﬂgm,a- Al ao ¥ o2
ézwrn\cm Repieleas S ex —
,,Q%W’aw Fo
Fone X proceds Sy 6 £GP I Ak

Tla

M‘F\
C \
g !
et AQ,QO
:ﬁ%. 4"‘%2\.”“ §
L ALBC e forea Moy o 22PN
,‘,,"‘fg PO TN oix cah Wl be
oo o elirna® Ao i TR TR
e Lo civecnil o\ﬁl ..{ a__1£ a~co clmg;
;;.‘ﬁt'f-l‘ TRt 5 oo chveulh o ary
e in LoD, This o Gl mulbinlecian
o & ARt~ o Logge ‘
W *-fﬁc'ﬂ:f-‘vl[‘l Cmu

-




[image: image5.jpg]U np Ml A
- al o mey oy e v

A._.__m:...:._.v.._._wm_.u_,.:,.zm_& RICHARD NEY im
13 ]
T




[image: image6.png]A Symbolic Analysis of Relay
and Switching Circuits”

Claude E. Shannon™"

I. Introduction

In the control and protective circuits of complex electrical systems it is frequently necessary
to make intricate interconnections of relay contacts and switches. Examples of these circuits
occur in automatic telephone exchanges, industrial motor-control equipment, and in almost any
circuits designed to perform complex operations automatically. In this paper a mathematical
analysis of certain of the properties of such networks will be made.



[image: image7.jpg]>

TS 2

T512

PARTSUM

AUTO &S

P14

ERR 2
[renisa~ciie)

TS12 out

DLCIM

(® ¢

S

P3

|

DIGHIT

S TS28 | '
Pig 00D > -
P18 000 POS . 21

DL 32
Y3 Ts a4
.’
ADDLR ADDER
2 3

ADDER
1

Q)

e

T57

ROTATER

ROTATE

ADDER

ADDEND 4 ‘
(K
]
P

[ L‘
TS
- r27
[ ] i

>

()
Ot
&

aLe D¢+
Eer 2i) FINDIC
z4
Y&
P32 &~ QDD

<

n
>
w

AL

P10 2
ERR | P23
[Fernisaciig

G
[zct

14}

DIFF

rc1i7]

FIG 32

I

TRULY ARITHMETIC

ERR
kcuis)

OPERATION S




[image: image8.png]He tuned his thoughts to electronic
Circuitry. This soothed his mind.

He left irregular (moronic)

Sentimentality behind.

He thought of or-gates and of and-gates,
Of ROMs, of nor-gates, and of nand-gates,
Of nanoseconds, megabytes,

And bits and nibbles . . . but as flights

Of silhouetted birds move cawing

Across the pine-serrated sky,

Dragged from his cove, not knowing why,
He feels an urgent riptide drawing

Him far out, where, caught in the kelp
Of loneliness, he cries for help.




