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Abstract—This is about logic circuits on the digital logic studies on Marriage Problem Predicate with its defined digital set over
[0,1] values. The timing diagrams of the designed circuits are shown. Again is a look at different input simulations and their

circuit simulations.
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1 INTRODUCTION

In answering queries whether a particular predicate is a
Digital-1 or not. The next predicate is to determine if a
sentence is a question or not. There is only one question in
all the five sentences. It is represented as mpsentenceask
predicate sentence. This category predicate is important
in this work.

This will take on two passing values of sentence number
and an indicator of a question or not. 1 indicates a pass
value whiles 0 does not. The following question stances
are:

. mpsentenceask(1, no).
. mpsentenceask(2, yes).
. mpsentenceask(3, no).
. mpsentenceask(4, no).
. mpsentenceask(5, no).
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General Predicate

response).

mpsentenceask (sentence _no,

In generating a set for mpsentenceask(named as MbA) ,
It will give:

MbA={0, 1, 0, 0, 0}.

MDbA is a binary set. The number of words of a sentence is
now represented with mpwordsize predicate

sentences. . The following details are as follows :

1. mpwordsize(1, 2).

2. mpwordsize(2, 2).

3. mpwordsize(3, 6).

4. mpwordsize(4, 5).

5. mpwordsize(5, 5).

This category predicate is important in this work. The set
theoretic form is represented as :

MbWs=(1,1,1,1, 1}.

This predicate took its arguments to be the sentence
number and the number of words.
General predicate is represented as:
General  Predicate mpwordsize
word_number).

Further details on negation sentences are looked at. This
will have the predicate sentence,

mpnegation. This is explicitly sentences with a not word.
The problem solution are as follows :

. mpnegation(1, no).

. mpnegation(2, no).

. mpnegation(3,no).

. mpnegation(4, yes).

. mpnegation(5, yes).

(sentence_no,
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General Predicate : mpnegation (sentence _no, response).
The set representation of Mpnegation is

MbNg={(0,0, 0,1, 1}.

MP example has only two negation statements in total.
Statements like "damn it" creates a feeling of regret or

disappointment. What's wrong did create sudden worry
but does not bring the negation that is not interesting. The
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predicate sentence is represented as mpregret.
These are as follows :

. mpregret(1, yes).
. mpregret(2, no).
. mpregret(3, no).
. mpregret(4, no).
. mpregret(5, no).
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General Predicate : mpregret (sentence _no, response).
The set theoretical form is given by:
MbR=({1, 0, 0, 0, 0}

mpworry is the predicate sentence for sudden worry.
These includes the following :

e mpworry(1, no).
e mpworry(2, yes).
e mpworry(3, no).
e mpworry(4, no).
e mpworry(5, no).

General Predicate : mpworry (sentence _no, response).
The set theoretical form is given by:
MbW={0, 1, 0, 0, 0}.

The problem solver took on statement 3 to bring out an
approach. The predicate for this will be mpsolver. The
knowledge needed to be programmed are as follows:

. mpsolver(1, no).
. mpsolver(2, no).
. mpsolver(3, yes).
. mpsolver(4, no).
. mpsolver(5, no).
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General Predicate : mpsolver (sentence _no, response).
The set theoretical form is given by:
MbS={0, 0, 1, 0, 0}.

The third round tried to bring out a solution in the context
of problem solving. The 4 and 5 statements are involved
with names of female sex. These are Akua and Pokua. The
fact base for this representation is captured with predicate
sentences, mpnamsex. These will

include the following :

e mpnamsex(1, no).
e mpnamsex(2, no).
e mpnamsex(3, no).
e mpnamsex(4, yes).
e mpnamsex(5, yes).

General Predicate : mpnamsex (sentence _no, response).

The set theoretical form is given by:
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MbX={0,0,0, 1, 1}.

The following are used in forming binary set on tabular
representation :

MbA={0, 1,0, 0, 0}.

MbX=(0, 0,0, 1, 1}.

MbS={0, 0, 1, 0, 0}.

MbR={1, 0, 0, 0, 0}

MbW={0, 1, 0, 0, 0}.

MbNg=1{0, 0,0, 1, 1}.

Tabular Representations On Binary Set

Table 1.
B MbA | MbNg MbR MbW MbX MbS
N1 0 1 0 0 0
N2 0 0 1 0 0
N3 0 0 0 0 1
N4 1 0 0 1 0
NS 1 0 0 1 0

The parameters in the table of binary set with any pair
forms a Digital set.

For example Digital set (MbA, MbNg) will show the
following :

Digital set (MbA, MbNg)={(0,0), (1,0), (0,0), (0,1), (0,1)}.

Truth Table 2.
The binary logic will now be treated on the above Digital set.
MbA MbNg And Or Xor
0 0 0 0 0
1 0 0 1 1
0 0 0 0 0
0 1 0 1 1
0 1 0 1 1
The Digital logic((MbA, MbNg)=(and,or,xor))

={(0,0)=(0,0,0), (1,0)=(0,1,1), (0,1)=(0,1,1)}

For example Digital set (MbA, MbR) will show the
following :

set (MbA, MbR)={(0,1), (0,0), (0,0), (0,0), (0,0)}.

The binary logic will now be operator treated on the
above Digital set.
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Truth Table 3.
MbA MbR And Or Xor
0 1 0 1 1
1 0 0 1 1
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
The Digital logic((MbA, MbR)=(and,or,xor))

={(0,1)=(0,1,1), (1,0)=(0,1,1), (0,0)=(0,0,0)}

For example Digital set (MbA, MbW) will show the
following :

Digital set (MbA, MbW)={(0,0), (0,1), (0,0), (0,0), (0,0)}.

The binary logic will now be operator treated on the
above Digital set.

Truth Table 4.
MbA MbW And Or Xor
0 0 0 0 0
1 1 1 1 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
The Digital logic((MbA, MbR)=(and,or,xor))

={(0,0)=(0,0,0), (1,1)=(1,1,0)}

For example Digital set (MbA, MbX) will show the
following :

Digital set (MbA, MbX)={(0,0), (0,0), (0,0), (0,1), (0,1)}.

The binary logic will now be operator treated on the
above Digital set.

Truth Table 5.
MbA MbX And Or Xor
0 0 0 0 0
1 0 0 1 1
0 0 0 0 0
0 1 0 1 1
0 1 0 1 1

The Digital logic((MbA, MbR)=(and,or,xor))
={(0,0)=(0,0,0), (1,0)=(0,1,1),(0,1)=(0,1,1)}

For example Digital set (MbA, MbS) will show the
following :
Digital set (MbA, MbS)={(0,0), (0,0), (0,1), (0,0), (0,0)}.

The binary logic will now be operator treated on the
above Digital set.

Truth Table 6.
MbA MbS And Or Xor
0 0 0 0 0
0 0 1 1
0 1 0 1 1
0 0 0 0 0
0 0 0 0 0
The Digital logic((MbA, MbS)=(and,or,xor))

={(0,0)=(0,0,0), (1,0)=(0,1,1),(0,1)=(0,1,1)}

For example Digital set (MbNg, MbR) will show the
following :

Digital set (MbNg, MbR)={(0,1), (0,0), (0,0), (1,0), (1,0)

MbNg MbR And Or Xor
0 1 0 1 1
0 0 0 0 0
0 0 0 0 0
1 0 0 1 1
1 0 0 1 1
Truth Table 7.
Digital logic(MbNg, MbR)=(and,or,xor)={(0,1)=(0,1,1),

(1,0)=(0,1,1)}

For example Digital set ( MbNg, MbW) will show the
following :

Digital set (MbNg, MbW)={(0,0), (0,1), (0,0), (1,0), (1,0)}.
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Truth Table 8.
MbNg Mbw And Or Xor
0 0 0 0 0
0 1 0 1 1
0 0 0 0 0
1 0 0 1 1
1 0 0 1 1

Digital logic((MbNg, MbW)=(and,or,xor)={(0,1)=(0,1,1),
(1,0)=(0,1,1)}

For example Digital set ( MbNg, MbX) will show the
following :

Digital set (MbNg, MbW)={(0,0), (0,0), (0,0), (1,1), (1,1)}.

Truth Table 9.
MbNg MbX And Or Xor
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
1 1 1 1 0
1] 1 1 1 0

Digital logic((MbNg,
MbX)=(and,or,xor)={(1,1)=(1,1,0)}

For example Digital set ( MbNg, MbS) will show
the following :

Digital set ( MbNg, MbS)={(0,0), (0,0), (0,1), (1,0),
(1,0

Truth Table 10.

MbNg MbS And Or Xor
0 0 0 0 0
0 0 0 0 0
0 1 0 1 1
1 0 0 1 1
1 0 0 1 1
Digital logic((MbNg, MbX)=(and,or,xor)={(0,1)=(0,1,1),

(1,0)=(0,1,1)}

For example Digital set ( MbR, MbW) will show the
following :

Digital set (MbR, MbW)={(1,0), (0,1), (0,0), (0,0), (0,0)}
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Truth Table 11..
MbR MbW And Or Xor
1 0 0 1 1
0 1 0 1 1
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
Digital logic((MbNg, MbX)=(and,or,xor)={(1,0)=(0,1,1),

(0,1)=(0,1,1)}

For example Digital set ( MbR, MbS) will show the
following :

Digital set (MbR, MbS)={(1,0), (0,0), (0,1), (0,0), (0,0)}.

Truth Table 12.
MbR MbS And Or Xor
1 0 0 1 1
0 0 0 0 0
0 1 0 1 1
0 0 0 0 0
0 0 0 0 0

Digital Logic
((MbR,MbS)=(and,or,xor)={(1,0)=(0,1,1),
(0,1)=(0,1,1)}

This research is organised as follows :

1. Review on the digital logic studies on Marriage
Problem Predicate Task

2. Design logic circuits based on the 8 or more digital set.
3. Optimise on design techniques by using less logic
elements.

4. Identify similar features of each circuit.

5. Produce timing diagrams on circuit simulation.

6. Stimulate each circuit on different input digital values.
7.Trace each output by line.

2 LOGIC CIRCUITS DESIGN AND TIMING
DIAGRAMS

The design of logic circuit was done with Logic Circuit
Sim Professional. This is not the full version. It starts by
creating a project with the tool. Here, I am actually using
a Android mobile version. Two projects are created as
shown below:
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i LOGIC CIRCUIT SIM

““\/\\}m‘l PROFESSIONAL @

PROJECTS

MbAMbW
e
= E = 1 eLements coun.e
o=l R CONNECTIONS COUNT: 5
S
53 Date moti: Fr, 28-May, 201
[ o] MbAMbNg b
e
S = 1 evemens coun: 1o
Fi=s R connecnions counr.
CINS

[i22) Date modifiod: Fi, 28-May, 2021

o o o [

In the pictorials, you will see the number of logic
elements, number of connections and date of
modifications. The project names are MbAMbNg and
MbAMDW.

I will describe the design of MbAMbW circuit that has
same name as the project. The variables are MbA and
MbW.

Logic Function :

(1) MbA.MbW
2Q)MbA+MbW

This is deduced from table 4.

Circuit Design of MbAMbW

] stop

RECORDING
[ = ]
2

Figure 2

Timing Diagram of MbAMbW

Timing is done by recording the entry connections
entered by selecting the points.

€& MbAMbW-Timing Diagram

Starting a new record for this timing diagram will erase any

previous data.
# Startrecording . @
Show pi ircu
1. Add entries, by choosing the nodes which they represent in the

To record a timing diagram:
diagram.

2. Click "Start recording”.
3. Use the controls provided on the top of circuit to start and stop
the record.

The timing diagrams are saved in your project. Editing its entries
Include changing their name and color.

Length: 1.47m

© e e
s ®© @ ®
i © @ o
© 0 @
And_out ® (-]
© @ ©

Figure 3

This in particular has 1.47 minutes of recording activity
with the off/on Switch.

MbAMbW-Timing Diagram

Figure 4

The above diagram is for each entry connection selected.
The and function has timing diagram And_out. The or
function has timing diagram, or_Out. :
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Trace Outputs and Input Simulation { o= e ]

MbA=1, MbW=0. 1 is button pushdown activity whilst 0
is not. The record of states is as shown :

FFFFFFF

RECORDING Sto Mba Mbw
} ® cooeea a2as ’ D = @ ®
: 2650

Ligtk 10

Light 12

Figure 7

The next is based on table 2.

Figure 5 ) )
With variables MbA and MbNg,

With the button MbA pushdown and MbW button not
pressed, the light goes on. The trace of activity are shown
with the red lines and no activity with black lines.

The logic functions are:

— e —
MbA. MbNg + MbA.MbNg

MbA=0, MbW=L1. 1 is button pushdown activity whilst 0
is not. The record of states is as shown :

MbA. MbNg + MbA.MbNg

(2)

MbA Mbw
[ ] ® I e

CIRCUIT Design of MbAMbNg

Lighk 10

RECORDING Sto
iAo ’

Light 12 Frames: : 5104

Figure 6

With the button MbW pushdown and MbA button not
pressed, the light goes on.

=

MbA=1, MbW=1. 1 is button pushdown activity. With the
button MbW pushdown and MbA button pushdown , the
light goes on. The record of states is as shown :

Figure 8
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Timing Diagram on MbAMDbNg

Starting a new record for this timing diagram will erase any
previous data.
To record a timing diagram:

1. Add entries, by choosing the nodes which they represent in the
diagram.

2. Click "Start recording".

3. Use the controls provided on the top of circuit to start and stop
the record.

# Startrecording J .

Show pins on circuit

The timing diagrams are saved in your project. Editing its entries
include changing their name and color.

Length: 1.57m

MbA_And ® ( (—]

MbNg_And ®» @ (—)

Or_Out ® . Q

Xor_out ® . 6
Figure 9.

The connection points are labelled as MbA_And and
MbNg_And. Or_Out and Xor_out are both outputs.

MbAMbNg-Timing Diagram
[

peeg [ L UL LU U

|:| Stop

® oo 899

RECORDING
Frames: 562

Light 12

Light 23

And7

Fugure 10.

MbA=1 and MbNg =0. 1 is an on switch whilst 0 is an off
switch. With MbA switch on and MbNg switch off, both
output lights on.

The switch MbNg causes the lines or wires to show as red
to indicate activation.

It is as shown below :

exm /LT UL LMy uyyoyrorunn

ooy

189s 378  566s 755 O44s 1133 13225 151s

Figure 11.

Trace Output and Input Simulation

MbA=0 and MbNg =1. 1 is an on switch whilst 0 is an off
switch. With MbA switch off and MbNg switch on, both
output lights on.

The switch MbNg causes the lines or wires to show as red
to indicate activation.

1699 1888 20775 22665 24545 26435 28325 3021 321s

3398 35875 37765 3965c 41543 43425 4531 4725 4909 509G 62865 5475 §6.64c



RECORDING
» cpeea: 437 ’

Frames: 273

Figure 12

MbA=1 and MbNg =1. 1is an on switch whilst 0 is an off
switch. With MbA switch off and MbNg switch off, both
output lights off.

The switch MbNg causes the lines or wires to show as red
to indicate activation.

RECORDING
B copsea 2198
Frames: 137

’ D Stop

Light 19

or13

: ) Light 23
Xor 14

Figure 13.

These tables have similar logic circuit to Table 2
(MbAMDbNg Circuit Design) namely:

Table 3
Table 5
Table 6
Table 7
Table 8
Table 9
Table 10
Table 11
Table 12.
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These tables have no similar
4(MbAMbW Circuit Design).

logic circuit to Table

3 FiGuREs

3.1 Appendices

Figure 1 Figure 8

Figure 2. Figure 9

Figure 3. Figure 10
Figure 4. Figure 11
Figure 5. Figure 12
Figure 6. Figure 13
Figure 7

4 CONCLUSION

This research looks mainly at logic circuit design based
on predicate task involving a Marriage Problem [2,3].
The logic circuits are stimulated to make different
scenarios of simulation. Finally, a view on timing
diagrams.
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