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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 di erent input simulations and their
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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(l, 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, O}.

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(, 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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Truth Table 3.

MbA MbR And Or Xor

o|lo|lo|l~|o
ol |O| =
o|lo|lo|o|o
co|lo|lo|=]|-=

o|lo|jlo|—~|~

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.

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), (L,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,
(1,00=(0,1,1)}

MbR)=(and,or,xor)={(0,1)=(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)}.



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), (L,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)}

ON CIRCUITS AND SYSTEMS

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),

(0,2)=(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 di erent 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, | am actually using
a Android mobile version. Two projects are created as
shown below:
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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 :

RECORDING Sto Mba Mbw
== | =T ™1

Frames: 2660

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

1)

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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RECORDING

Frames: 562

Timing Diagram on MbAMbNg

Fugure 10.

MbA=1 and MbNg =0. 1 is an on switch whilst 0 isan o
switch. With MbA switch on and MbNg switch o , both

output lights on.
The switch MbNg causes the lines or wires to show as red

to indicate activation.
It is as shown below :

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

Figure 11.

Trace Output and Input Simulation

MbA=0 and MbNg =1. 1 is an on switch whilst0isan o
switch. With MbA switch o and MbNg switch on, both

output lights on.
The switch MbNg causes the lines or wires to show as red

to indicate activation.



RECORDING
W cipeea: 437 ’
Frames: 273

Figure 12

MbA=1 and MbNg =1. 1isan on switch whilst 0 is an o
switch. With MbA switch o and MbNg switch o , both
output lightso .

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

RECORDING
® Eopsea 2195
Frames: 137

’ [:] Stop

Light 19

or13

: > Light 23
Xor 14

Figure 13.

These tables have similar logic circuit to Table 2
(MbAMbDNg 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 di erent
scenarios of simulation. Finally, a view on timing
diagrams.
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