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Abstract The purpose of this study was to analyze the research status and trends related to the industrial
mathematics based on text mining techniques with a sample of 4910 papers collected in the SIAM
Journal on Applied Mathematics from 1970 to 2019. The R program was used to collect titles, abstracts,
and key words from the papers and to analyze topic modeling techniques based on LDA algorithm. As
a result of the coherence score on the collected papers, 20 topics were determined optimally using the
Gibbs sampling methods. The main results were as follows. First, studies on industrial mathematics were
conducted in a variety of mathematics fields, including computational mathematics, geometry,
mathematical modeling, topology, discrete mathematics, probability and statistics, with a focus on
analysis and algebra. Second, 5 hot topics (mathematical biology, nonlinear partial differential equation,
discrete mathematics, statistics, topology) and 1 cold topic (probability theory) were found based on time
series regression analysis. Third, among the fields that were not reflected in the 2015 revised
mathematics curriculum, numeral system, matrix, vector in space, and complex numbers were extracted
as the contents to be covered in the high school mathematical curriculum. Finally, this study suggested
strategies to activate industrial mathematics in Korea, described the study limitations, and proposed
directions for future research.
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Table 1. Number of abstracts published by years

1970s  1980s  1990s  2000s Total

946

Years 2010s

Freq. 1165 895 939 965 4,910

Note. Fre.=Frequency.
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Table 2. Top 30 words

Rank words Freq. Rank words Freq.
1 model 1860 16 application 737
2 method 1556 17 form 726
3 theory 1397 18 term 724
4 problem 1307 19 behavior 699
5 boundary 1231 20 limit 697
6 analysis 1213 21 stability 688
7 wave 1211 22 field 646
8 condition 1163 23 property 645
9 order 996 24 expansion 629

10 function 968 25 state 625
11 time 910 26 structure 619
12 parameter 883 27 perturbation 614
13 system 814 28 process 611
14 flow 761 29 effect 594
15 network 750 30 approximation 591

Note. Freq.=Frequency.
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Table 3. Topic modeling analysis

Topic

Top 10 words in each topic
name

condition, function, existence, linear,
program, matrix, convex, vector, optimization,
strategy

1-optimization

model, population, biology, stability, cell, rate
time, structure, disease, equilibrium,

2-mathematical
biology

3-differential  boundary, diffusion, model, order, time, limit,

equation behavior, method, condition, expansion
4-analytic flow, fluid, surface, boundary, velocity, stoke,
geometry effect, method, layer, shape

boundary, inverse, datum, operator, method,

5-nonlinear ° - - ;
domain, condition, function, measurement,

pde

field
model, diffusion, bifurcation, stability, limit,
6-calculus i X
analysis, growth, existence, predator, prey
. wave, perturbation, method, order, expansion,
7-Fourier . . .
R theory, boundary, approximation, point,
analysis X
analysis
8-discrete network, model, couple, time, stability,
mathematics biology, term, linear, analysis, neuron

model, datum, conservation, simulation, flow,

9-statistics . .
method, transport, device, semiconductor, flux

10-nonlinear
functional
analysis

wave, stability, bifurcation, analysis, travel,
time, theory, state, parameter, structure
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11-probability function, process, distribution, time, integral, J’} ‘—ﬁg’](ﬂ ”\E} J"—]’“ﬂ J%—E‘— 430& 0}‘ o E;‘q‘—’
theory application, probz;t;l;?; density, formula, Ag%-_ﬂéﬂ. o = _/]\_ 9‘)\‘9_13{ J—_I__‘c—:-.é_]—ﬂ _/'\_6_‘1—_]7_%3}72)01
A, e, v, SRS S| Wask e 4
12-harmonic \fxzave, scatte; field, .med1um, method, 9 E]—
analysis requency, theory, time, propagation,
helmholtz AF FA 62 ‘model, limit, ‘analysis’

theory, phase, limit, analysis, pattern,
parameter, model, behavior, homoclinic,
formation

13-applied pde

model, mechanic, fluid, material, structure,

14-topol .
opology homogenization, surface, energy, stress, phase

15-combinatori function, point, class, set, theorem, extistence,
cs graph, linear, algorithm, tree

16-linear
algebra

function, matrix, method, operator, property,
form, theory, condition, linear, kernel

method, algorithm, process, application,
analysis, model, convergence, approach,
approximation, image

17-numerical
analysis

heat, reaction, temperature, model, energy,
diffusion, analysis, combustion, transfer, flow

18-mathematic
al modeling

process, time, distribution, probability, theory,
application, model, state, rate, markov

19-stochastic
process

expansion, order, function, series, motion,
integral, approximation, boundary,
pertubation, particle

20-computation
al mathematics

Note. pde=partial differential equation.
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Table 4. Results of regression analysis for hot/cold

topics
Topic name Coefficient(SE) p-value Hot/Cold
1-optimization -0.017(0.011)  0.249 -
2-mathematical biology 0.016(0.003)  0.016 Hot
3-differential equation 0.007(0.003)  0.133 -
4-analytic geometry 0.003(0.002)  0.285 -
5-nonlinear pde 0.012(0.002)  0.007 Hot
6-calculus -0.001(0.004)  0.769 -
7-Fourier analysis -0.003(0.004) 0.483 -
8-discrete mathematics_ 0.010(0.001)  0.007 Hot
9-statistics 0.014(0.001)  0.001 Hot
10-nonlinear functional analysis 0.001(0.004)  0.976 -
11-probability theory -0.010(0.002) 0.013 Cold
12-harmonic analysis 0.007(0.003)  0.097 -
13-applied pde 0.004(0.005)  0.449 -
14-topology 0.014(0.003)  0.011 Hot
15-combinatorics -0.022(0.009)  0.096 -
16-linear algebra -0.026(0.008)  0.054 -
17-numerical analysis 0.002(0.001)  0.241 -
18-mathematical modeling -0.001(0.006)  0.900 -
19-stochastic process -0.004(0.004)  0.469 -
20-computational mathematics -0.006(0.003)  0.130 -

Note. pde=partial differential equation: SE=standard errors
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