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detecting bacteria., Lab Chip, 2009, 9, 2803-2810

(2) M. Keller et al. Automated Forensic Animal Family Identification by Nested PCR
and Melt Curve Analysis on an Off—the—Shelf Thermocycler Augmented with a
Centrifugal Microfluidic Disk Segment, PLoS One, 2015, 10, 0131845

(83) S.W. Dutse and N.A. Yusof, Microfluidics—based lab—on—chip systems in
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(4) E.A. Oblath et al. A microfluidic chip integrating DNA extraction and real—time
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L(3,2,1}-LABELING FOR CYLINDRICAL GRID: THE
CARTESIAN PRODUCT OF A PATH AND A CYCLE

Byeong Moon KiM, WOONJAE HWANG, AND ByunG CHUL SoNG®

ABSFITRACT. An L{4 2, 1)-labeling for the graph & = [V, £) is an
mssigmiuent £ of & label to each vertices of & snch that | f{u)— f(r)] =
4 — & when dist{z,v) = k& < 3 The L3, 2, 1)-labeling nomhber.
denoted by Az sz (0, for & is the smallest number N such that
there is an L(3,2, U-labeling for G with span N,

T this paper, we compute the L{3, 2, 1)-labeling rumber A3 5. (&)
when 3 is o eylindrionl grid, which is the cartesian produet P, OC,
of the path and the cycld, when m > 4 and n > 138, Especially
when nois a nmltiple of 4, or m =4 and nis a mmltiple of G, then
wiz have A1910G) = 11, Otherwise 33 01(G) = 12

1. Introduction

A channel assignment in the wireless network is an assignment of
channels to transmitters in the network. When we assign channels, there
may exist interference hetween the channels assigned to two closely lo-
cated transmitters. Therefore there should be proper differences between
two channels according to their distances. The goal of the channel as-
signment problem is to find an efficient channel assignment. to minimize
the span of channels in order to avoid the existing interferences.

Received January 20, 2017, Revised June 20, 2017, Accepted June 21, 3017,

2010 Mathematics Subject Classifieation: 05C15, 05078, 05038,

Key words and phrases: L{3, 2. 1)-labeling, cartestan produets, graph labeling.

This work was supported by the Basie Science Research program. through the
National Research Foundation of Korea{NRF) founced by the Ministry of Edncs-
o 201 TR1D1 A 1BO3028061).
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- 3.0/} which permils unrestricted non-commercial wse, disteibution and reprodiuc-
tion in any wediom, provided the original work is properly cited.
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SENSITIVITY ANALYSIS OF A SHAPE CONTROL
PROBLEM FOR THE NAVIER-STOKES EQUATIONS

HomaoHuL Kim

ABsSTRACT., We deal with a sensibivity analysis of an optimal shape
conirol problem for the stationary Navier—Stokes syslem. A two-
dimensional channel fow of an incompressible, viscous fluid is ex-
amined to determine the shape of & bump on a part of the boundary
that minimizes the viscous drag. By using the material derivative
method and adjoint variables for a shape sensitivity analysis, we
derive the shape gradient of the design functional for the model
problem.

1. Introduction

We examine a sensitivity analysis of a shape optimization problem for
the stationary Navier-Stokes equations of incompressible viscous flow.
Specifically, we want to determine the shape of a bump along the wall of
a two-dimensional channel that leads to a minimum value for the viscous
drag. Existence results for this problem were given in [15] where one may
also find a derivation of the model problem.

Sensitivity analyses in a shape control problem are concerned with the
relationship between available control parameters and responses of the

Received August 8, 2017, Revised September 20, 2017, Accepted September 21,
2017

2010 Mathematics Subject Classification: 491440, 491{20, TEDOS.

Key words and phrases: shape control, sensitivity analysis, optimal design,
MNavier-Siokes equations, drag minimization.

This paper was supported in part by the Research Institute of Natural Science of
Gangneung-Wonju National University,

© The Kangwon-Kyungki Mathematical Society, 2017,

This is an Open Access article distributed under the terms of the Creative com-
mons Attribution Non-Commercial License {http:/ fcreativecommons.org/ licenses /by
-nc/3.0/) which permits unrestricted non-commercial use, distribution and reprodue-
lion in any medium, provided the original work is properly cited.
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Forecasting for a Credit Loan from Households in South Korea*

Dong-Bin Jeong™

Received: July 18, 2017. Revised: August 25, 2017, Accepled September 15, 2017,

Abstract

Pupose - In this work, we examined the causal relationship between credil loans from households (CLH), loan
collateralized with housing (LCH) and an interest of certificate of deposit (ICD) among others in South Korea, Furthermore,
the optimal forecasts on the underhying model will be oblained and have the potential for applications in the economic field.
Research dasign, data, and mathodology - A tolal of 31 realizations sampled from the 4th quarer in 2008 fo the 4th
quarter in 2016 was chosen for this research. To achieve the purpose of this study, a regression medel with corslated
errors was exploited. Furthermore, goodness-of-fil measures was used as tools of optimal madelconstruction.

Results - We found thal by applying the regressicn model with erors component ARMA(1,5) to CLH, the stesp and lasting
rise can be expected over the next year, with moderate increase of LCH and ICD.

Conclusions - Based on 2017-2018 forecasts for CLH, the precipitous and lasting increase can be expacted over the next
two years, with gradusl rise of two major explanatory variables. By affording the sssumption that the feedback among
variables can exisl, we can, in the fulure, consider more generalized models such as vector auloregressive modsl and
stuctural equation medel, to name a few.

Keywords: Credit Loan for Households, Multiple Regression with Comelated Emors, Exponentisl Smoothing Methed, Foracsst,

JEL Classffications: B22, C22, €53, M21,

1. Introduction

Statistics Korea repoted that household consumption
spending decreased 0.5 percent onyear to an average
some 2,700,000 wen a month in 2016, showing the first
decay since 2003, Bank of Korea reports households debt in
South Korea came to a record of about 1,334 trillion won in
the 4ih guarter in 2016, which is 11.7 percent increase from
a year earlier. Mortgages rose 2.1 tillion won month-
over-month to some 538 tillion won in this February, and
climbed 800 bilion won from a month earthier,

In this paper, we examine a causal relationship betwsen
cedil loan from households and  several explanatory
variables and gat the predicted values based on the optimal
both regression model with aulo-comelated erors  and

* This work was supported by the Research Institte of Natural
Science of Gangneung-Wonju Mational Uriversity,

** Professor, Depariment of Information Statistics and Research
Institute of Matural Science of Gangneung-Wonju National
University, Korea. Tet +82-33-640-2274, E-maik di@gwru.zckr

exponential smoothing methods.

A brief outline for time series models will be, in section 2,
infroduced as well as goodness-of-it statistics and in section
3, findings of multiple regression analysis with comelated
erors, and forecasts for credit loan from households will be
slated. Finally, concluding remarks and future work wil be
mentioned.

2. Review of Literature

Jeon and Llee (2013) verified existence of positive
correlafion and the long-term equilibrium relationship between
housing prices and CLH by using a unit root test
cointegration test, causality test, and impulse response
function. As a result, they found thal, in terme of long-term
equilibrium, the reduction of apartment prices adjusts 1o in &
nationwide level, while the rise of LCH controls Gangnam
and Gangbuk in Seoul. On the other hand, apartment prices
affect LCH strongly in terms of short-term aquilibrium, Tha
posifive relationship between apariment prices and LCH, in
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Spatial Distribution of Halophytes in the Goraebul
Coastal Sand Dune, Korea

Min-Hyeong Jeong, Seok Cheol Kim, Bo Ram Hong and Kyu Song Lee®

Depariment of Biology, Gangneung-Wonju National University, Gangneung 25457, Republic of Korea

Abstract - Factors affecting spatial distribution of halophytes were analyzed in June 2012 at the
Goraebul coastal dunes. In the Goraebul sand dune, distribution of halophytes was divided into
three groups. The first group belonging te Elymus mollis, Carex kobomugi, Calystegia soldanella,
Ixeris repens and Glehnia littoralis was distributed in the ridge of primary sand dune and dune
slack. The second group belonging to Lathyrus japonicus and Zovsia macrostachya was distributed
in the dune slack. The third group belonging o Pinus thenbergii, Vitex rotundifolia and Linaria
Japonicus was distributed in the pine forest of the secondary sand dune, E. mollis, C. kobomugi, C.
soldanella, 1. repens and G. littoralis was distributed in relatively unstable habitat of sand dunes
due to the large amount of sand movement. V. rotundifolia was distributed in a relatively stable
habitat. Factors that have the greatest influence on distribution of halophytes in the Goraebul
sand dunes are distance from the seashore, topography, and the pine forest, The Goracbul sand
dune is a relatively well-preserved area with minimal human intervention. Therefore, different
distribution of physico-chemical factors by natural processes is essential Lo spatial distribution of
halophytes than other sand dunes in Korea. Significani natural processes in the Goracbul sand
dunes were advance and retreat of coastlines from waves, erosion and sedimentation of sand due
to wind and waves, and dispersal of seawater.

Key words : ecological niche, spatial heterogeneity, zonation, conservation, restoration
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ANTHROPOCENE & GEO-ENENGINEERING
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The Novel Prize in Chemistry 2017
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Ui =X Fluorescent Carbon Dots: From Fundamental Studies to Applications

Fluorescent carbon dots (FCDs) are a new class of carbon—based nanomaterials with
promising properties for the applications of bioimaging, sensing, electro— and
photo—catalysis, and photovoltaics. Despite of a number of previous studies,
structure—property relations and photophysical mechanisms of FCDs remain unclear,
The emission mechanism and detailed photophysics of FCDs have been masked in
previous ensemble fluorescence studies due to inhomogeneity in size, shape, and
chemical defects, We used various structural characterizations and single—molecule
spectroscopy to unveil structure—property relations and photophysical pathway., Our
observation strongly suggests the possibility that single carbon dots can possess
multiple chromophoric units associated with the core of FCD and oxygenated
defect—related emissive traps. Interestingly, the majority of the chemically—reduced
FCD particles showed multiple levels in fluorescence intermittency profiles, while the
oxidized particles predominantly showed a single level, It was also found that
heteroatom  significantly influences single—molecule photo—blinking behavior,
Nitrogen—doped carbon dots show a larger proportion of particles with near—IR
emission as compared to un—doped particles, Doping of FCDs also resulted in changes
in the photo—stability and the fluorescence intermittency seen in single FCD particles,
While milliseconds to seconds time scale blinking was regularly observed for
red—emitting nondoped carbon dots, nitrogen doping significantly reduced blinking,
The spectral range was extended to red wavelength under strong alkaline condition,
In addition to results from fundamental studies, our recent progresses in applying
FCDs for bio—imaging, surfactant, surface—modified water—purification membrane, and
electro— and photo—catalysis will be also presented.
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The increased atmospheric deposition of nitrogen
(N) may indirectly affect herbivorous insects by
deposition—induced changes in host traits and
compositions,

To avoid the ‘lamp effect” that can occur in
small—scale N fertilizations, large—scale N
fertilization (ca. 9 ha, 100 kg N ha—1 year—1)
experiment was performed in a cool temperate

deciduous broad—leaved forest,

For measurement of the effects of the relationship between tall canopy trees (oak
species (Quercus crispula) and alder species (Aluns hirusta)) and its herbivorous insects
to the N fertilization, the plant traits and their herbivorous insects in three feeding
guilds (chewer, galler, miner) were investigated in each species for 3 years including
before the N fertilization. In conclusion, large—scale N fertilization on the plant—insect
interactions in a forest ecosystem was verified by the N fertilization experiment implying
that the variation was driven by plant traits, Even if the enhanced atmospheric N
deposition is one of the global—scale problems, many researches have overlooked the
effects of scale—dependence by conducting small—scale experiments, For that reason, we
realized the necessity of large—scale experiment and conducted the experiment by
examining the plant—insect interactions to N addition, Therefore, these aspects from our
study are fundamental to anticipate the effect of global change about increased N
deposition on insect—plant interaction in sciences. More applied and experimental fields
of our study tended to put more emphasis on the critical and innovative study.
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{(Development of Temperature—driven Oviposition Model of
Phyllonorycter ringoniella (Lepidoptera: Gracillariidae))

Asitic apple leafminer, Phyllonorycter ringoniella
Matsumura, is an important pest in apple
orchard. The longevity and fecundity of P.
ringoniella were investigated at seven constant
temperatures (13.7, 15.6, 20.5, 23.7, 26.1,
30.2, and 32.3C), 60-80% RH, and a |
photoperiod of 14:10 (L:D) h. The longevity and :
fecundity of P. ringoniella were significantly influenced by temperature, Female
adult longevity ranged from 6.3 days at 32.3C to 18.3 days at 15.6T. The
fecundity ranged from 9.9 eggs at 32.3TC to 65.2 eggs at 15.6C. The oviposition

model were comprised by four components: adult aging rate model, total fecundity
model, age—specific oviposition rate model, and age—specific survival rate model,
Female adult aging rates were well described by an inverse second—order polynomial
function and the total fecundity model was well described by an extreme value
function, Age—specific cumulative oviposition rate was well fitted to a
three—parameter Weibull function and age—specific survival rate to a sigmoid
function, respectively. The model would be useful in developing population model
for P. ringoniella and establishing management strategy against P, ringoniella in

apple orchards,
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The Punggi (JAff) is one of the meteorological instruments made in the Joseon
Dynasty GfftF#f). Its purpose was to observe the direction of the wind, It is
estimated that it started its operation in the 16th century at least. But it does not
remain in a perfect form, like the Chugugi (HINiZY) and the Supyo (kiZ). The
Punggi (J&f#) can only be found at old document data, while the stone used to
build the Punggi still remains, Since the stone had been named as the Punggi—dae
(A=) by FHHEE (1917), the name has not been changed until now, The Punggi
is currently located in the Gyeongbok—gung (&iE&) and the Changgyeong—gung (&
BE). Meantime, there have been several transfers of its position. However, FIH
% (1917) s paper and the " HE#R, (Maeil-Sinbo, 1929) articles have provided
new clues. Also, the word ‘Hupungso ({&&FF) was found in the THEAfEFEAESR,
(The annals of the Joseon Dynasty) and the TA&EFiHzZ,; (Daily records of royal
secretariat of Joseon dynasty). A designed harbor where the ship was staying was
usually considered a special section for wind observations, It is assumed that the
Hupungso was in most of the harbors at that time., This paper assumes the Punggi
and the Hupungso had a lot of interest in wind observations in the Joseon
Dynasty. In this study, we'll look for contained information about the Punggi and
the viewpoints about wind during the Joseon Dynasty.
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Let p, =1 mod4, p/ =5mod8, ¢=3 mod4 be primes with Legender symbol

Pyt (D) = (D=1 and P2)=—1, (D) =10r (L)=—1.
J41 P1 Do D1 1 2

Then +dE€ D for d=x=ppygq.

James proved that 2pp €D if(%)z—l . pgED if(%)Z—l . We show that
if(L)=1
p

pp, ZD , pgZ D . Above We have the following results
l.d=pps & D, d=p\pyps € D, d=p\py.. . py & D

2.d=ppapsg D i1 ()= (D) == 1, C2) =1 ) =1 (%)=
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James studied the classification problem for indefinite quadratic forms : he studied
the number of nonisomophic forms satisfying some conditons, He also considered
the diagonalization problem : the problem determining whether all indefinite
quadratic forms with rank n 3 and diacriminant d are diagonalizable or not. He
determined some types of d.

In this thesis, we study the diagonalization problem of James, Although James
obtained many important results, he left many interesting cases unsolved, If the
odd primes dividing d are congruent to 3 modulo 4, the diagonalization of f
depends on the Witt index of f,

James found some conditions which d 2 DG O 1), but we find some conditions
which d 2 DG4 O 2) in Theorem 5.1 — 5.2. Furthermore, we find some condition
that any quadratic forms with the discriminant d of infinite factors dividing d in
Theorem 5.3,
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