MAND LOSK GATE

Eg"'e r?:e the connections betwaen the two colls, as above, and vary the input values in order o get & Boolean valued output, then the total system represents what we now call 8 NOR
ic gate.

Of course, these mechanical relays operate much slower than the onmspnnm"g‘ez:;?m which use vacuum tubes. Awumin%m Martin Davis in his book "The Universal Computer”, it was
Alan Turlng looking at an RCA radio catalog in March 1943 saling back across ntic from Princeton, NJ to Cambricgge England who first realized that vacumn tubes cou (‘.alT)f the kind
of logical switching that had previously been done by mechanical

In order to construct a half adder using these mechanical relay auﬁ'” qui iy, vacuurm lubes, i integ d circuit boards) we can combing two nand gates and and or gate to
get an exclusive or gate, then add anather nandgetwgellhe half

Inmderlnmmntaloglcmnc#nneumddtm wnwsmumryduiswmedt 0 have a machine with two binary inputs plus a carry input binary digit. And. its output will need
to have & sum binary digit and a mgLSumamnagmanha lo* the above half adder with an or logic eandnscalladamuadderWethenslnnumueihersequemasul
fisll adders for each of the number of digits that will be {eq. ondcllwobmarysuamnunmlsmwou need 8 full adders wired together.
wena\renowwnstmaedaIugr.macrmemmhcaﬂbeusedmpmmlheadmslhatlnemmemfmmmdmmaMlopar{watakemelmtolnaaddelaslnenmramme
mar;era&mamnummne) However, in actual practice the successor function is better rep by register. Th register is made up of logic
gates p-flops.

26



L | A
i |
7 | —
B
GROUND o }.' =
v | ol
1 LGHT
| sus
| g " -
Pl ¥ S —
A i o]
1 / )
——t— GROUND
@ |
i = | L] L
/ —
— | 0 |
1;
GROUND

The flip-flop was invented in 1918 by the work of radio physicists W. H. Eccles and F.W. Jordan. There are several different types. If
you look at the table of binary input and output values you will notice that it is possible to use the device to store information (eg. Row
three gives an output of either Q or ~Q, the value stored on an input value of binary 0). This property is in contrast to any of the adder
machines above and it what allows groups of flip-flops to be use as data registers and counters.

Turing, in his seminal paper on the theory of computing represented functions in terms of pairs of binary domain and range values on a
linear two way tape. But, when he attempted to write the input, output values in order to create what we later came to make a “function
call” in terms of state diagrams he found it to be fairly complicated. The paper ives an example of how to write a function to compute
the square root of 2 in a simple Turing machine, and most current books include instructions of how to add two numbers in which are
represented this way. But, the number of states and transition connections between the states multiplies quickly when one tries to
represent the positive integers as arguments for a function call. To simplify this greatly, idea of the computer containing a “shift
register” to hold values to be computed (similarly to how a Chinese abacus stores partial values during a computation) adds to our
ability to understand how the programs of the modemn machines can be created. A shift register is a set of electronic switches which
can “count” and store integer values to be used in the computer's calculations. These registers use *hardware” and not “software” to
implement what we called the “successor” function that generates all the positive integers inductively. As you recall the existence of a
“null set” and of a “successor function” which operates on it was the critical beginning conceptual material needed to be able to
determine from the Peano postulates wheither a set of objects can be considered mathematically “isomorphic” to the positive integers.
Since "shift registers” hide the workings of how the register represents the null set and the successor function inside of their wiring it is
instructive for those trying to understand the philosophy of all of this to look, as above, into exactly how this is done. For more details
about how modern digitals computers and microprocessors | recommend the reference by Petzoid already given. Also, the early 1970s
Heathkit course in Digital Technigues contains much more information about how Boolean functions can be used to generate timing
signals for the Control Part of the microprocessor which transfer data from the shift registers and memory to the adders and back. An
interesting algorithm called "Karnaugh Mapping” is usinf; to create the sequential and combinatorial logic circuits required. It uses
reasoning very similar to that in George Booles seminal book "Symbolic Logic”. It transforms the Boolean J}o{ynomlal into a minimal
expression by examining the Boolean function's Truth Table. It separates out what the coefficients of the diffs

functions (polynomials) have to be given a set of input and output Boolean values.

erent terms in the Boolean

“Code, The Hidden Language of Computer Hardware and Software”, by Charles Petzold, Microsoft Press, 2000.
“The Universal Computer” by Martin Davis, 2000 page 174.
“Individual Learning Program in Digital Techniques”, Heathkit Continuing Education, Benton Harbor, MI, 1875

Invented in 1952 by Edward W Veilch and developed further in 1 953 b K (November 1953. M. Karnaugh, "The Map
Method for Synthesis of Combinational Logic Circuits”. 17 stions of the Ameé tute of Electrical E eers part 172 (9):
503-599. 1952 Edward Veitch, "A Chart Method for Simplifying Truth Functions". ACM Annual Con rence/Annual Meeting:
Proceedings of the 1952 ACM Annual Meeting (Pittsburg) (ACM, NY): pp. 127-133.

, a telecommunications engineer at Bell Labs
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CONSTRUCTION OF THE ERCLUSNE OR LOGIC
GATE DUT OF TIFD NANDS AND AN OR

AT

Some Definitions of Terminology Related to These Ideas

Algorithm -- A procedure that conducts a calculation in an ordered manner for
the purpose of solving a problem.

Antecedent -- The IF part of a conditional statement.

Attribute - Defines the qualities or values contained in a class and the type of
information that make up a class. For example, the class car can have the
attributes "type of engine" and "top speed".

Attribute value -- An actual number or confidence factor representing the
degree of certainty with which a factor is known.

Class -- Defines the structure (in terms of its attributes) and behavior(in terms
of its associated methods and procedures) of an object. When it becomes
an instance, it then holds the actual data values of a particular realization of
this type of object in the knowledge base. For example: a class called
human beings might have attributes related to the parts that differentiate
our physical beings and categories such as those related to its our mental
and spiritual capacities. Some of the associated methods and procedures
of this class could be thinking, talking, walking. It can be considered as a
subclass of another class such as the class of living beings. The author
and the reader are both specific instances of a human being object.

Clause — A formula to be included in conditional statement which contain a
goal. Clauses do not contain the terms which are displayed functional or
predicate arguments in the more standard way of writing logical
statements. If the clauses in the consequents are restricted to always being
positive the clause is called a Horn clause.

Consequent - The THEN part of a conditional statement.

Forward-Chaining -- Forward-chaining reasoning is an inferencing strategy in
which the questions are structured from the s ecific to the general. That is,
it starts with user supplied or known facts or data and concludes new facts
about the situation based on the information found in the knowled%e base.

Thie nrarmace will rAantinnie antl na flirdhar Annrhiiciane nan ho raarhad fram
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CARRY OUT

Object -- General term for a programming entity that has a record type data
structure along with attribute values and procedures or methods that
enable it to represent something concrete or abstract. It can be contrasted
with other programming entities such as facts, rules, procedures, or
methods. An object's structure is defined by its class and attribute
definitions. A class declaration is a data template involved in representing
knowledge which defines the structure of an object. For example, in the
class "human being" mentioned above some of the slots might be height
and weight.

Recursion - A process by which a data tirpe, predicate or function is defined in
terms of itself. This situation of self relation allows the function or predicate
to be computed in an orderly manner.

Stream -- An ordered set of obljects tied together one to another. It has a first,
but not necessarily a last element.

Variable -- A name that represents the value of an unknown object.
Word -- A name.
OBJECT-ORIENTED ALGORITHM TO GROUP OR CLUSTER SETS
OF EXAMPLE DATA IN CATEGORIES
Start off with an initial set of clusters which
partition a set of sample data into groups.
For each example in a series of new data samples:
a) Compute the mean or centroid, or some other mapping
that quantizes or compresses the groups of data sample into
a small number of values.
b) Place each new example in the cluster which most
closely matches (resembles or is contiguous to) the initial
cateqories.
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A FULL ADDER CAN BE COMSTRUCTED FROM TWO HALF ADDIERS AKD
N ORGATE
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Consider the fact that modern computers define the number one using a
hardware implemention of shift registers. Simple functions and subroutines are
also sometimes implemented using that lamba calculus of routines and co-
routines implemented without defining what sets are. The question now comes
up, is it possible to bypass the earlier complicated definitions and axioms of
set theory in order to use the these simple items are fundamental elements in
the calculus of natural numbers recursive functions and logical relations. To do
this see the references, A.P. Morse, “A Theory of Sets” Academic Press, New
York, 1965

And T.J. McMinn A Formal Number-Termed Number System based on
recursion, Rocky Mountain Journal of Mathematics, Vol 4, Num 4, Fall 1974.
for this
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The above definition of One, in turn, allows us to understand what mathematical and scientific/theological

Oneness is. Above we have explained why, “How do you define the number One?” was so important to

mathematicians, and scientists, in the last century. Philosophically Hume obviously understood this. Which

is why he thought so deeply about it. And, we must understand this in order to understand what these two

gif_ferent (t‘htin%ﬁ are and the important fundamental question to our ethical and philosophical theories of well-
eing and truth.

To see why understanding the details of how we define this concept of One allowed the invention of a
computer we understand the concept of a Turing machine. This concept wasn’t invented by Turing until
some years after Hilbert wrote his book on how to formalize numbers and mathematics using Frege’s
definitions. It was Turing’s great idea, arrived at while studying Hilbert’s ideas on how to formalize logic and
set theory using recursive functions that we can code the recursive functions with the natural numbers and
thus represent them inside of the framework of a small set of registers (to store the values of the results of
the computations) and a single one-dimensional tape (to store the coded numbers of the recursive functions
along with the sequence of functions and terms needed to define the computer program as an algorithm).

We have seen above that in order to define natural numbers using a well-defined concept of what one is the
concept of a relation, in addition to that of a function is needed. The variable arguments that go inside of
relations are called terms. Given a set of operation symbols Ops and an arity function from that set to the
natural numbers we have an ordered pair which makes up what is called the operational type of the relation.

And, what about its theological importance? Leibnitz, as well as Hume (who was not a theologian), put a
lot of thought into this problem of definition of a theological One in terms of logical symbols. His definition of
equality of objects or concepts was,

“Things are the same as each other, of which one can be substituted for the other without loss of truth.” His
use of the term “Truth” here takes us beyond the problem of defining equality inside of just the world of
numbers or sets of objects. Is it in fact the case as Dr. Kronecker has said, “God created the integers (and
the science of nature that depends on using them to count and measure) and all else is the work of man.” If
an understanding of Oneness in terms of natural science is all that we want, then the definition of One from
the above paragraph in set theoretical logical terms: “The number One is the cardinality (similarity

class of one-one functions) of the set whose only member is the empty set.”

Solves the problem. With an understanding of this definition we have

understood how God created the idea of “Oneness” inside of his created

Universe. But, the Bible says that God did more than just create the World.

It says that he created Man (and also Woman) in His own image and likeness.

1) Most New Age Theologies todaxug] subscribe to the axiom/assertion/affirmation that there is “Only One
Mind...God the Good Omnipotent”.

2)The mental science of Yoga, however, being based on the Sutras of Patanjali teaches in Book IV,

“One(ekam... the principal Divine life force) Mind (cittam) directs the many created minds in the variety of

their activities”. Sutra 5 But, it also sa{selater “An object (vastu) is not dependent (tantram) on One Mind

(eka-cittam...the principal mind God), because if it were so (tada), then what (kim) will ha_ppen’when it is not

cognized by that Mind (apramaannakam...no valid, truthful, tenable, assessment is possible)?” sutra 16.

Inotherwords the teaching is that an object does not come into being with its perception[13]. Thus, there it

follows from this if there is no collective consciousness dwelling in our individualities (eg. a concept of a

concept) there is no One first Mind...for otherwise there would be an infinite regress.”

3) Standard Christian theology teaches that we each have our own individual minds and God has his mind as 32
something separate. In addition to this there is (has been since the beginning) and ever will be a World with
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