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Abstract

The major goal in this paper is about the graphical representation of a maternal women and twin foetus. Here the oxygenated blood

from the maternal women goes to the foetus and the deoxygenated blood from the foetus exists through the maternal women. The

representation of these circulations is done by using digraphs.

Keywords: Digraph; Twin Babies; Umbilical Cords; Blood Circulations

Introduction

Graph theory is a part of mathematics most particularly in dis-
crete mathematics. Now-a-days, graph theory plays a major role in
the image sub-division which is the effective research [1,5]. Since
the beginning of research in bio-mathematical sciences, there has
been huge progress in its development. In this paper, we have pre-
sented the mechanism of blood circulation in maternal women and
twin foetus using graph theory. The most important concept is to
get the blood flow in the unborn twin baby regarding oxygenated
and deoxygenated blood circulation using the graphical represen-

tation.

Digraph
A graph in which the element of the edge set are ordered pair of

vertices is called directed graph or digraph.
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Figure 1

Mathematical model of a maternal women and twin foetus
The twin foetus are may be identical or non-identical. It was de-

pending upon the chorionic and aminiotic acids.

Non-identical

e  Dichorionic and Diamniotic with two placenta

e  Dichorionic and Diamniotic.
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Identical

e  Monochorionic and Diamniotic

e  Monochorionic and Monoamniotic.

The continuous lines represent the oxygenated blood and the
discontinuous lines represents deoxygenated blood in the follow-

ing graphical figures.

Dichorionic and diamniotic with two placentas

This is dizyotic with two placentas, two umbilical veins, two

chorions, two amnions.

Figure 2

V, - Air

V,&V, - Lungs

V,&V.’ - Heart

V,&V,, - Circulations
V.&V. - uterus

V &V~ placenta

V_&V_’- umbilical vein
V,&V,/'- fetal circulations

V&V, -umbilical artery

The oxygen from the air is mixed with blood and that oxygen-
ated blood goes to the foetus through the maternal women. Here
there is twin babies in one womb. They are separated by two eggs
and amniotic acids. The two placentas are separated. The process

of blood circulation is done for the two babies simultaneously.

The process of a single baby. Air in the atmosphere is denoted

by V.. The air goes to the lungs (V,), then the oxygenated blood goes
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to the heart (V,). Then the blood circulates all over body of mater-
nal women. At the time of blood circulations, the oxygenated blood
goes to the placenta (V,) through uterus (V,) of mother. Then the
blood goes to umbilical vein of a baby (V). Then fetal circulations
(V,) take place. Here the oxygenated blood converted into deoxy-
genated blood. Then the deoxygenated blood exists from the foetus
through umbilical artery (V,). The same process is repeated for an-
other baby in the womb also. That is denoted by VB’,V7’,V8‘, Vg’. The
deoxygenated blood from the foetus is returns back to the mother

through the same placentas, uterus, heart and lungs (V,,V,,V,,V,).

Dichorionic and diamniotic

This is dizyotic with two fused placentas, two umbilical veins,

two chorions, two amnions.

Figure 3

V, - Air

V,&V,’ - Lungs

V.,& V.’ - Heart

V,&V,’ - Circulations
V,& V.’ - uterus

V, &V’ - placenta

V., &V.’ - umbilical vein
V, &V, - fetal circulations

V,&V,’ - umbilical artery

The oxygen from the air is mixed with blood and that oxygen-
ated blood goes to the foetus through the maternal women. Here
there is twin babies in one womb. They are separated by two eggs
and amniotic acids. The two placentas are fused together. The pro-

cess of blood circulation is done for the two babies simultaneously.
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The process of a single baby. Air in the atmosphere is denoted
by V.. The air goes to the lungs (V,), then the oxygenated blood goes
to the heart (V,). Then the blood circulates all over body of mater-
nal women. At the time of blood circulations, the oxygenated blood
goes to the placenta (V,) through uterus (V) of mother. Then the
blood goes to umbilical vein of a baby (V). Then fetal circulations
(V,) take place. Here the oxygenated blood converted into deoxy-
genated blood. Then the deoxygenated blood exists from the foetus
through umbilical artery (V,). The same process is repeated for an-
other baby in the womb also. That is denoted by V., V., V., V.". The
deoxygenated blood from the foetus is returns back to the mother

through the same placentas, uterus, heart and lungs (V,,V,,V,,V,).

Monochorionic and diamniotic

This is monozygotic with single placenta, two umbilical veins,

one chorion, two amnions.

Figure 4

V. - Air

V,&V, - Lungs

V,&V.’ - Heart

V,&V,’ - Circulations

V. &V’ - uterus

V.- placenta

V_&V.’ - umbilical vein
V,&V,'- fetal circulations

V, &V’ - umbilical artery

The oxygen from the air is mixed with blood and that oxygen-
ated blood goes to the foetus through the maternal women. Here
there is twin babies in one womb. They had one placenta only. The
process of blood circulation is done for the two babies simultane-

ously.
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The process of a single baby. Air in the atmosphere is denoted
by V.. The air goes to the lungs (V,), then the oxygenated blood goes
to the heart (V). Then the blood circulates all over body of mater-
nal women. At the time of blood circulations, the oxygenated blood
goes to the placenta (V,) through uterus (V,) of mother. Then the
blood goes to umbilical vein of a baby (V). Then fetal circulations
(V,) take place. Here the oxygenated blood converted into deoxy-
genated blood. Then the deoxygenated blood exists from the foetus
through umbilical artery (V,). The same process is repeated for an-
other baby in the womb also. That is denoted by V)V’ V), V.’ The
deoxygenated blood from the foetus is returns back to the mother

through the same placenta, uterus, heart and lungs (V. V,,V,,V,,V,).
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Monochorionic and monoamniotic

This is monozygotic with single placenta, two umbilical veins,

one chorion, one amnion.

Figure 5

V. - Air

V,&V,’ - Lungs

V,&V.’ - Heart

V,&V,’- Circulations

V. &V’ - uterus

V- placenta

V,&V_’- umbilical vein
V,&V,'- fetal circulations

V&V, - umbilical artery

The oxygen from the air is mixed with blood and that oxygen-
ated blood goes to the foetus through the maternal women. Here

there is twin babies in one womb. They are not separated by two
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placentas. They had one placenta only. The process of blood circu-
lation is done for the two babies simultaneously. In this graphical
representation, the outer most circle shows that the two babies are

together. There is no twochorionic and single amniotic fluids.

The process of a single baby. Air in the atmosphere is denoted
by V.. The air goes to the lungs (V,), then the oxygenated blood goes
to the heart (V,). Then the blood circulates all over body of mater-
nal women. At the time of blood circulations, the oxygenated blood
goes to the placenta (V,) through uterus (V) of mother. Then the
blood goes to umbilical vein of a baby (V). Then fetal circulations
(V,) take place. Here the oxygenated blood converted into deoxy-
genated blood. Then the deoxygenated blood exists from the foetus
through umbilical artery (V,). The same process is repeated for an-
other baby in the womb also. That is denoted by V,,V.;V., V" The
deoxygenated blood from the foetus is returns back to the mother

through the same placenta, uterus, heart and lungs (V5,V4,V3,V2,V1).

Conclusion

Here we conclude that the application of digraph is possible for
biological field especially in the blood circulation of maternal wom-
en and twin foetus. This will be very helpful for higher secondary
students and non-biological students who having the interest in bi-
ology and graph theory in understanding ofoxygenated and deoxy-

genated blood circulations of a maternal women and twin foetus.
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