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Abstract

Recently, it is emphasized importance of family, The new family organize including husband and wife are
created by caused marriage, they organize new family including wife's home and husband’s home, As a result,
they may experience about conflict or peace between new family and previous family, The research of family
mainly have been studied in the social science side. However, because researchers of social science deals with
linguistic emotion status, there is no mathematical modeling for family relationship,

In this paper, one of the nonlinear research for social subject, we modify love model of Romeo and Juliet.
Then we propose novel family relationship model for parent-in-law and daughter (or son)-in- law relation,
We also confirm chaotic behavior or nonlinear behavior by time series and phase portrait,
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Fig. 1. Model of family relationship
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Table 1. The meaning of parameter,

parameter meaning >0 0 =0
she is encourage by | She is retreats from | she out of touch with her
a Wife influenced by herself 8 Y )
herself herself feeling.
wife is encourage by | Wife is retreats from | wife is out of touch with
b Wife influenced by husband & Y Lo
the husband husband husband’s feeling.
. . Husband is encourage | Husband is retreats from | Husband is out of touch
c Husband influenced by wife . ) . e .
by the wife wife with wife’s feeling.
d Husband influenced by | he is encourage by | he is retreats from | he out of touch with his
himself himself himself feeling.
He can express his | He cant express his | He doesn’t want to
el Fatherl influenced by himself . P o P ) o
own opinions own opinions express his own opinions,
Father1 influenced by | Fatherl  support the | Fatherl oppose to the )
f1 Fatherl is a neutral
Motherl Motherl Mother
Fatherl influenced by law in | Fatherl support the law | Fatherl oppose to the )
2 ) . Fatherl is a neutral
daughterl in daughter law  in daughter
Motherl  support the | Motherl oppose to the
gl Motherl influenced by fatherl | . PP PP Motherl is a neutral
fatherl fatherl
She can express her | She can't express her | She doesnt  want to
hi Mother1 influenced by herself o p o P o
own opinions own opinions, express her own opinions,
Motherl influenced by law in | Motherl — support the | Motherl oppose to the .
k1 ) . Motherl is a neutral
daughter law in daughter law in daughter
law in daughter influenced | law in daughter support | law in daughter oppose
ml & & bP 5 PP law in daughter is a neutral
by Fatherl the fatherl to the fatherl
law in daughter influenced | law in daughter support | law in daughter oppose
nl s & PP 5 PP law in daughter is a neutral
by motherl the Motherl to the Motherl
He can express his | He cant express his | He doesn’t want to
e2 Father2 influenced by himself . P o P . .
own opinions own opinions express his own opinions.
Father2 influenced by | Father2 support the | Father2 oppose to the
f3 t pp pp Father2 is a neutral
Mother2 Mother2 Mother2
Father2 influenced by son in | Father2 support the law | Father2 oppose to the
4 Y . pP ) PP Father2 is a neutral
daughter in son law  in son
Mother2  support the | Mother2 oppose to the
g2 Mother2 influenced by father2 PP . PP Mother2 is a neutral
father2 father2
She can express her | She cant express her | She doesn't want to
h2 Mother2 influenced by herself . P . P .
own opinions own opinions, express her own opinions,
Mother2 influenced by law in | Mother2 support the | Mother2 oppose to the
k2 Y ) PP . PP Mother2 is a neutral
son law in son law in son
law in son influenced by | law in son support the | law in son oppose to the ) .
law in son is a neutral
m2 Father2 father2 father2
law in son influenced by | law in son support the | law in son oppose to the ) .
n2 law in son is a neutral
mother2 Mother2 Mother2

HE@el ASRI| ZE3 IS BAUMY HINE S a4 | 39




Journal of Korean Institute of Intelligent Systems, Vol. 26, No. 1, February 2016

3)-A©®)& soto] AL =Y a,b,c,d= FEI o
9]' "\’l' ]“1:"1_ ﬂJrE}U]H"]E’— elvhlvflaf%glaklamlvnl'\% A

FEok Add A2HE, £y kg ngy g, 35 garegs by 2 A
FRek dAE g o), stetvlE e g A2l
o] B3l 22 JFE F= AL dvlsta, ety
B de dd Al ool #9l g dFe Fe
A& ougtt. 24 st tig S Fa e @)
= 2919 shEEe et sEEt gle tEe o
TS Fo Abola MRt Y PR 9% I R
ofch, Tt AR2le] ool Bl 222 JFE FE A
& SR %i 1 JJrE}ﬂlEii”P FA8FSITE

>0 d we sGAFAA ARG

Pﬂ <0 < m= sfFARelA
ol thai M= A AeHAY
< Ut 2oz Aefsto]

9 94‘3]7} E}EEE‘— L}EHH‘}*,\E}. ol’de] stetr|gio o

# 10 Aeste] eI,

18] spetulg gholl Wb P2l Al AIE &

Al O
T —

bu

uzf“

shel Ael, Alojrlyg FAow 9, 4uE Fiow 8
Aol FAo2 &), oS FAeE &), HHe FAow
I EE R ESCE e R

(1) 942 4
o AHolA Aale] oj7ig wWaa Tedsn we #el
H el o BEE AAss Aeolt,

o] Jeie Aol oS TlEstaL, §%ef ol A&
Hf AR o Fo o v s m¥lshs e olt
(3) AFel e g

() AokeAgel Ze 4
o

o] el Aalel o)Avks msta Fe] gl
o7l whishi= A olct,
(5) Z2Als= g

6) TA7} == it’ﬂ ’3H]
o] el Ao oA LHXI o ohfje} AlollAlE A
2974E RRA= HHH AL AAsl= Aol

(7) v33 dH
o] el A9 AL WA ¢ A dEe AR E

40 |

oot
o
Ho
ive
014
40
°
ox
-
=
08
3

=

2=
=

NEL)

rr

Fefolct.

rlo

(8) 2FA} A
o] e A AAS WA ¥a TR AU BT

oj710) wojal Aelold.

3. d&E Al=dold
2 oERdE 460N deiE g 7
=28, b =4,b,=4,c=—T7,d=2,e =2,
f==3,9=—4,h=3%%¢ NG s} 30%& 2
¥ 29} 29 30 vERARIE,
a9 29) A dolElsh 19 39 91 B Fatel 7
o A%o] EAFE Y 5 st

Tirme series

4
nl J
i J
4 o 1 IEl Z‘D 3IE| ﬂ‘D E;ID E‘D 7IE| S‘D BID 100
i Time series
=l J

x 0 A
sl J
4 a 10 20 30 40 E‘D =in} 70 a0 20 100
(a) OFH XIS OfT{Liof CHEH MZHS),
L] Q| Ot X|of cHSH AzH(otzh)
(a) Thinking of mother by father(top),
Thinking of father by mother(bottom)
g Time series
nl J
i J
4 o 1 IEl Z‘D 3IE| ﬂ‘D E;ID E‘D 7IE| S‘D BID 100
. Time series
0s - i
g 0
-0.5 - =
A n] WID Z‘D 3IE| ﬂ‘D 5IE| E‘D 7IE| S‘D BID 100

t

(b) ORI HL2|of ChSH AZH$),
H2|9 o X[of chsh AzHofah)
(b) Thinking of daughter-in-law by father(top),
thinking of father by daughter-in-law (bottom)



http://dx.doi.org/10.5391/JKIIS.2016.26.1.037

Time series

el

t
Time series

¥B

(c) {mL|9] 2|0l cHEH HZH$),
HL2lo ofHLlof chst AzHotah)
(¢) Thinking of daughter-in-law by mother(top),
thinking of mother by daughter-in-law (bottom)

Time series

3
oo
%

Time series

w4

(d) Folo] H et M2H(S)

Aol molo| that 42H(0l2)
(d) Thinking of mother-in-law by father-in-law(top),
Thinking of father-in-law by mother-in-law(bottom)

Time series

[n} 10 20 30 40 a0 B0 70 80 90 100

t
Time series

(e) ZIo| Atoil cHEH MZHSI),

Are{o] Eelof st 4zkotzh)
(e) Thinking of son-in-law by father-in-law(top),
thinking of father-in-law by son-in-law (bottom)

L L L L L L L L L
10 20 30 40 a0 B0 70 a0 S0 100

Time series

. L I L L . L L L
10 20 a0 4an 50 [=in] 70 [=0) 20 100
t
Time series

(f) Z2ol Atelof et H2He), Arglel F=of chat
AzHotzH)

(f) Thinking of son-in-law by mother-in-law(top)

mother-in-law by son-in-law (bottom)

a8 2. a=—28,b, =4,b,=4 =—T7,d=2e=
f==3,9=—4,h=39 M20|H S 7T FL2
JIEEAL MAE HolE
Fig. 2. Time series of family relation for
=—28,b,=4,b,=4, c=—T,d=2,e=2,
f=3,9=—4,h=3

0502 ol o

<
do

Phase portrait

o

=]
=

(a) OFHX[S] OfmL{of CHetat ofm{L|2| OftX|of
Chet MZH(ef), ot XISl Hizlof chatat
H2|of OfX|of CHEH YZH(EZ),
o2l o mLafof ot Hi2|Qf
ofHLof et A2t
(a) Thinking of mother by father and thinking of
father by mother(top), thinking of
daughter-in-law by father and thinking of father
by daughter-in-law(center), thinking of mother by
daughter-in-law and thinking of father by
daughter-in-law

MEZ AR oot 7HE BAAML HME HS oA

, thinking of

A 37 a9 39 e

| 41



Journal of Korean Institute of Intelligent Systems, Vol. 26, No. 1, February 2016

Phase portrait

off et
| Zelol
st 4ZHE7h), H2o Arelof ciEtat AteQf
20 o3t M2t
(b) Thinking of mother-in-law by father-in-law and thinking
of father-in-law by mother-in-law(top), thinking of

lo 1o

son-in-law by father-in-law and thinking of father-in-law
by son-in-law(center), thinking of mother-in-law by
son-in-law and thinking of father-in-law by sonr-in-law

38 3. a=—28,b, =4,b,=4, c=—T7,d=2,e=2,
f==3,9=—4,h=3 2 o0 S 7% FLY
HEEAL 2y ST
Fig. 3. Phase portrait of family relation for
a=—238,b,=4,b,=4, c=—7,d=2,e=2,
f=—3,9=—4h=3

4 22 o

oot
It
re

__I.L

B =Rolit Aol tid WA APl stz 71
9 3 58 AREs vi=lel WAt Arnsh Agls
Ag A 2dS 1z A A4S W 2ee A
dolx] BAF AB o Aol GgE A
s S3ERrom Helahlch. el e oEdH
0 APE FAT 5 qglort F7185o

i

1o
c

FO
QL
f
)
{

52

oo tJat Kol dFE glolTe T 2|4 Ry|x= ZdE 3
o, A9 2HEH, xadztd el ok F7HAQ ATl ¥
Q3 Aoz HOIT}

o
i)

References

(1 S. Yu, C Hyun, and M. Park, “ Backstepping Control and
Synchronization for 4D Lorenz-Stenflo Chaotic System with

42 |

Olok

u
Ho
k>
0
40
°
ox
-1
02

2

Single Input,” Int, ], of Fuzzy Logic and Intelligent Systems
vol, 11, no, 3, pp. 135216, 2011,

2 S, Yu C Hyun, and M. Pak, “Control and
Synchronization of New Hyperchaotic System using Active
Backstepping Design,” Int. ], of Fuzzy Logic and Intelligent
Systems, vol. 11, no, 2, pp. 77-83, 2011.

[l Y. Bae, "Diagnosis of power supply by analysis of chaotic
nonlinear dynamics," /. of the Korea Institute of Flectronic
Communication Sciences, vol. 8, no. 1, pp. 113-119, 2013,

[4 Y. Bae, "Chaotic Phenomena in MEMS with Duffing
Equation," J of the Korea Institute of Electronic
Communication Sciences, vol, 6, no, 6, pp. 709-716, 2011,

[51 Y. Bae and J. Park "A Study on Obstacle Avoid Method and
Synchronization of multi chaotic robot for Robot Formation
Control based on Chaotic Theory," /. of the Korea Institute
of EHlectronic Communication Sciences, vol, 5, no. 5, pp.
534-540, 2010,

[6) Y. Bae, “ A study on chaotic phenomenon in rolling mill
bearing," ] of Korean Institute of Intelligent Systems, vol,
11, no. 4, pp. 315319, 2001,

[7] Y. Bae, J. Kim, Y. Kim, and Y, Shon, “Secure communica-
tion using embedding drive synchronization,” | of Korean
Institute of Intelligent Systems, vol. 13, no, 3, pp. 310-315,
2003.

[8] Y. Bae, "Chaotic Phenomena in Addiction Model for Digital
Leisure," Int. ] of Fuzzy Logic and Intelligent Systems, vol,
13, 1o, 4, pp. 291-297, 2013,

99 M. Kim and Y, Bae, “Mathematical Modelling and Chaotic
Behavior Analysis of Cyber Addiction,” J of Korean
Institute of Intelligent Systems, vol. 24, no. 3, pp. 245-250.
2014,

[100 Y. Bae, “Chactic Dynamics in Tobaccos Addiction
Model,” Int. ] of Fuzzy Logic and Intelligent Systems, vol,
14, no, 4, pp. 322331, 2014,

(111 Y. Bae, “Mathematical Modelling and Behavior Analysis of
Addiction of Physical Exercise, J of Korean Institute of
Intelligent Systems, vol, 24, no, 6, pp. 615621 2014,

[12] S, Kim, S. Choi, Y. Bae, and Y. Park, “Mathematical
Modelling of Happiness and its nonlinear Analysis,” / of
the Korea Institute of Electronic Communication Science, pp.
711-717, vol, 9, no, 6, 2013,

[13] J. C. Sprott,, "Dynamical Models of happiness," Nonfinear
Dynamics, Psychology, and Life Sciences, vol. 9, no, 1, pp.
23-34, 2005,

[14] Y. Bae, “Synchronization of Dynamical Happiness Model,”
Int, ] of Fuzzy Logic and Intelligent Systems, vol, 14, no. 2,
pp. 9197, 2014,

(151 J. C. Sprott, “ Dynamics of love and happiness,” Chaas
and Complex Systems Seminar, Madison WI, Feb, 2001,



http://dx.doi.org/10.5391/JKIIS.2016.26.1.037

(16 S. Kim, Y. Shon and Y. Bae, “Mathematical Modelling of
Love and its Nonlinear Analysis,” /. of the Korea Institute

of Hectronic Communication Sciences, vol. 9, no, 11, pp.
1297-1303. 2014.
(17] Y. Bae, “Behavior Analysis of Dynamic Love Model with

Time Delay,” J of the Korea Instiute of Electronic

Communication Sciences, vol, 10, no, 2, pp. 253-260, 2015,
(18] Y. Bae, “Modified Mathematical Modelling of Love and its

Behaviour Analysis, /. of the Korea Institute of Hlectronic

Communication Sciences, vol, 9, no, 12, pp. 1441-1446,
2014,

(191 L. Hyang and Y. Bae, ‘Behavior Analysis in Love Model of
Romeo and Juliet with Time Delay’, /. of Korean Institute

of Intelligent Systems, vol. 25, no, 2, pp. 155-160, 2015,
(201 L Hyang and Y. Bae, “Comparative Behavior Analysis in

Love Model with Same and Different Time Delay’, J of

Korean Institute of Intelligent Systems, vol. 25, no. 3, pp.
210-216, 2015,

M XF AN

&2 2(Linyun Huang)
20149 : MinJing University Electronic
science and Technology
)
20143~3A) © Aoyt
vhol o w|Tiz 225
AL EEE

HAlEo} : Chaos Control and Chaos Robot, Nonlinear
dynamics,

Phone  :010-3152-9842

E-mail  :hly911121@gmail, com

£82(Young-Woo Shon)

1981 29 ¢ Fedfsha dxEet £4

(F3HAh

Eiaa DA ]

AAEet 2D

2000 29 ¢ Fpuistal oighd
AFHse &4
(F8hbAh

1983 29 :

MEZ ARZX| ZEtet JHE BAMAML HME HS

©KISTL AR 714 A A<

AExgstn AnlEITSHE AnlE
=3} W

1991~1998\d
19989 39~2015d A :

<
5

Bl ¢ 10T Aul, tAY Zhz, Werite] ¢4,
Pg A, o2 $8
: 010-7137-6108

: ywson@kimpo.ac. kr

Phone

E-mail

OI’éi-'r‘(Jeong—Gu Lee)

19899 FEU A7)Et £4

1991 : z—qﬂ%ﬂiﬂ g [A71gsta
ZA(FEAAh

2008 @ FEUEL g A7) FE
=4 (Fgutah

19918~2000 : AH)7]&A R Woled s
DA |e AT AT

HAEo} : Display, Solar Cell, Information Communication,
Information Analysis, Technology Commercialization

ete.
Phone  :010-7651-1137
E-mail  jglee@kisti.re kr

A 3(Young-Chul Bae)

19843 : FLdistn A7) e (FsHA}
1980 : Fefstadistd A7]sstat
(TSt
19979« F2dstudietd H7]s3tat
(&
1986'd~1991d : g EFA}
1991d~19973 = A7) E e HYdT

19073~ © Aleskan 27} AAEAAHE
20021d~20024 :
2011d~20114d :

Brigham Young University *3
. University of Utah H(}EJLT

FJHFof @ Chaos Control and Chaos Robot, Robot control
etc.
1 061-659-3315

: ychae@jnu. ac kr

Phone
E-mail

A |43



