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We envision to be one of leading research divisions for combinatorics and graph theory in South 
East Asia region. We conduct researches on the cutting-edge problems in combinatorics and 
graph theory and carry out the implementation to various applied (real-world) problems. 
Promoting the use and the importance of mathematics in today’s life is also our mission. 
Our research focus on (1) graph extremal problems: degree/diameter problems in di(graphs) and 
Ramsey theory and its generalizations/variations, (2) various aspects of graph labelings and 
colorings, (3) distance-related concepts in graphs, (4) combinatorial designs and association 
schemes, (5) random graphs, (6) coding & cryptography, and (7) combinatorial applications in 
real-world problems or other fields. We actively conduct prestigous international conferences and 
workshops, such as IWOCA 2001, IJCCGGT 2003, IWOGL 2004, ICGTIS 2007, CIMPA 
School 2009, and IWONT 2012. Graph Masters Workshop, an annual informal forum, has been 
regularly conducted since 2010. We have active and productive collaborations with the University 
of Newcastle Australia, Tohoku University Japan, Abdus Salam School of Mathematical Sciences 
GC University Pakistan, University of Twente Netherlands, Technical University of Kosice 
Slovakia, University of West Bohemia Czech Republic, and Polytechnic University of Catalonia 
Spain. Recently, we initiated the establishment of the Electronic Journal of Graph Theory and 
Applications (EJGTA). 
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3. Edy Tri Baskoro, Amrullah, D. Welyyanti. Karakterisasi Graf Pohon Menurut Bilangan Kromatik-
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Berdasarkan H-Ajaib atau H-(a,b)-Ajaib. Hibah Desentralisasi DIKTI 2012.  
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1. Adiwijaya, Salman A. N. M., Suprijanto D., Baskoro E. T. A characterization of the corona product 

of a cycle with some graphs based on its f-chromatic index. AIP Conf. Proc., 1450: 155-158. 2012. 

2. Ahmad A., Baskoro E. T., Imran M. Total vertex irregularity strength of disjoint union of helm 
graphs. Discussiones Mathematicae-Graph Theory, 32(3): 427-434. 2012. 

3. Asmiati, Baskoro E. T. Characterizing all graphs containing cycles with locating-chromatic number 
3. AIP Conf. Proc., 1450: 351-357. 2012. 

4. Asmiati, Baskoro E. T., Assiyatun H., Suprijanto D., Simanjuntak R., Uttunggadewa S. The locating-
chromatics number of firecracker graphs. Far East Journal of Mathematical Sciences, 63(1): 11-23. 2012. 

5. Astuti M., Garminia H., Salman A. N. M., Irawati. Integral complete r-uniform hypergraphs and 
sunflower hypergraphs. Far East Journal of Mathematical Sciences, 66(1): 87-96. 2012. 

6. Astuti M., Salman A. N. M., Garminia H., Irawati. The properties of some coefficients of the 
characteristic and the Laplacian polynomial of a hypergraph. Inter’l J. Contemporary Math. Sci., 7(21-
24): 1029-1035. 2012.  

7. Baskoro E. T., Darmaji. The partition dimension of corona product of two graphs. Far East Journal of 
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Mathematical Sciences, 66(2): 181-196. 2012. 
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Combinatoria, 104: 225-233. 2012. 
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2012. 
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AIP Conf. Proc., 1450: 259-261. 2012. 
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product of a tree with r copies of a path. AIP Conf. Proc., 1450: 218-221. 2012. 
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We focus on mathematical modeling and simulation of problems that are arisen not only from 
mathematics itself, but also from industry. We develop an active and strong network between 
mathematicians and users of mathematics in solving real problems through mathematical 
modeling. We provide mathematical and numerical courses on finance, optimization and control 
theory, fluid dynamics, and mathematical biology that are offered to any graduate and 
undergraduate students of ITB. Workshops related to certain topics in applied mathematics and 
industrial problems through IMW (Industrial Mathematics Week) are held regularly. We are 
actively involved in developing interdisciplinary networks between mathematician and other 
professionals or scientists in solving real-world problems using mathematical modeling. Several 
linkages have been developed for many years with our partner institutions. For instance, the 
group has collaborated intensively with Research Consortia OPPINET (Optimization on Oil & 
Gas Pipeline Network) and FinanMOS (Financial Modeling, Optimization, and Simulation). Both 
research consortia are conducted by PPMS (Center for Mathematicsal Modeling and Simulation) 
ITB. 
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4. Sri Redjeki Pudjaprasetya, Novry Erwina. Conserved Numerical Modeling for nearshore 
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5. Roberd Saragih. Mereduksi Orde model sistem berdimensi takhingga yang tidak stabil dengan 
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10. Edy Soewono. Optimal Control in Disease Transmission. Kerjasama Luarnegri dan Publikasi 
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14. Novriana Sumarti, Edy Soewono. Promoting best practices on Mathematical Modelling Course 

in higher education curriculum of APEC economies HRD 06/2011A. APEC 2012. 
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2. Yulianti K., Gunawan A. Y. An asymptotic study of the steady state model of oxygen diffusion in 
tissue regions. ITB Journal of Science, 44A(2): 164-178. 2012. 

3. Nuryaman A., Gunawan A. Y., Sidarto K. A., Budhi Y. W. A Singular Perturbation Problem for 
Steady State Conversion of Methane Oxidation in Reverse Flow Reactor. ITB Journal of Science, 
44A(3) (In press). 2012. 

4. Windarto, Gunawan A. Y., Soewono E., Sukarno P. Modelling of formation damage due to mud 
filtrate invasion in a radial flow system. Journal of Petroleum Science and Engineering100, 99-105. 2012. 

5. Darwis S., Gunawan A. Y., Permadi A. K., Fitriyati N., Reserve Estimation. Advances and 
Applications in Statistics, 28(1): 45-54. 2012. 

6. Tasman H., Supriatna A. K., Nuraini N., Soewono, E. A dengue vaccination model for 
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Sciences. 2012. 

7. Nuraini N., Tasman H. Simulation Model for Dengue Infection. International Journal of Basic & 
Applied Sciences, 12(1): 26-30. 2012. 

8. Ariadji T., Sukarno P., Sidarto K. A., Soewono E., Riza L. S., Kenny David K. Optimization of 
vertical well placement for oil field development based on basic reservoir rock properties using 
Genetic Algorithm. ITB Journal of Engineering Science, 44 B(2): 106-127. 2012. 

9. Wiryanto L. H., Suprijanto H.B. The Contraction Coefficient of a Free-Surface Flow Under 
Gravity Entering a Region Beneath a Semi-Infinite Plane. East Asian Journal on Applied 
Mathematics, 2(4): 342-352. 2012. 

10. Wahyuningrum D., Nuraini N., Sumarti N. Model Matematika Pada Mekanisme Laju Korosi 
Logam Baja Karbon dengan Penambahan Inhibitor. Jurnal Matematika & Sains, 17(1). 2012. 

11. Saragih R., Dewanti F. I. Model reduction of bilinear system using balanced singular 
perturbation. Communications in Computer and Information Science 339 CCIS, 198-204. 2012. 

12. Aldila D., Soewono E., Nuraini N. On the analysis of effectiveness in mass application of 
mosquito repellent for dengue disease prevention. American Institute of Physic Conference Proceedings, 
1450: 103-109. 2012. 

13. Nuraini N., Adriani I. K., Baladram M. S., Viridi S. Rise time of inverted triangular prism intruder 
in vibrating granular bed: Experiments and model. American Institute of Physic Conference Proceedings, 
1450: 201-204. 2012. 
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gate flow. Proc. 5th Int. Symp. On Computational Science, 165-171. 2012. 

15. Wiryanto L. H., Zulkifti Z., Paramitha C. Stream near a separtion of solid boundary. Proc. Basic 
Science International Conference. 2012. 

16. Fuady A. M., Soewono E., Nuraini N., Tasman H., Supriatna A. K. A mass treatment model for 
endemic reduction of filaria disease with pre-testing. AIP Conference Proceedings, 1450: 241-245. 
2012. 

17. Drajat R. Z., Su'ud Z., Soewono E., Gunawan A. Y. Multi channel thermal hydraulic analysis of 
gas cooled fast reactor using genetic algorithm. AIP Conference Proceedings, 1450: 246-253. 2012. 

18. Septiani R. D., Pasaribu H. M., Soewono E., Fayalita R. A. Optimization in fractional aircraft 
ownership. AIP Conference Proceedings, 1450: 234-240. 2012. 

19. Kusdiantara R., Hadianti R., Badri Kusuma M. S., Soewono E. Tsunami evacuation mathematical 
model for the city of Padang, AIP Conference Proceedings, 1450: 305-312. 2012. 

20. Ariadji T., Aziz P. A., Soewono E., Syifa A. A., Riza L. S., Sidarto K. A., Sukarno P. A robust 
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development using genetic algorithm. AIP Conference Proceedings, 1450: 319-325. 2012. 
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Infection. Proceedings of ”The 6th SEAMS-UGM Conference 2012”. 2012. 
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melalui Pertidaksamaan Matriks Linear. Prosiding Konferensi Nasional Matematika XVI. 2012. 

25. Suakanto S., Supangkat S. H., Suhardi, Saragih R. Performance Measurement of Cloud 
Computing Services. International Journal on Cloud Computing: Services and Architecture (IJCCSA), 2(2): 
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27. Suakanto S., Supangkat S. H., Suhardi, Saragih R., Nugroho T. A., Nugraha I. G. B. B. 
Environmental and disaster sensing using cloud computing infrastructure. Proceedings-International 
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Statistical Analysis can be described as a study of sample spaces which is based on either field or 
σ-algebra. The determination of probability measure is constructed by a certain field or σ-algebra. 
At ITB, Statistics Research Division put emphasis towards the applied side of Probability Theory 
and Mathematical-Statistics. Some recent research include topics in space-time analysis, copula, 
hidden-Markov models, financial time series, reliability process, statistical process control, 
statistical inverse problems, general insurance, bio-informatics, geo-statistics, warranty. In the 
past and at present, some members of the Statistics Research Division had and have (research) 
collaborations with The Insurance Bureau, Indonesia Ministry of Finance; financial institutions 
and insurance industries. The Statistics Research Division also conduct workshops, including 
training for (statistics) laboratory assistants in order to improve their knowledge and skill in Data 
Analysis. Two workshops on Data Analysis (WDA) and Dependency Variables (WDV) will be 
held annually in the future. Another future program is Undergraduate Student Statistics 
Competition (USSC). 
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The scopes of Physics for Electronic Material Research Group research activities are growthand 
characterization of electronic materials, theoretical/numerical studies of electronic material 
properties, and its application for electronic and optoelectronic devices. Research areas that we 
are interested in are divided into four major groups that are of nano semiconductors and other 
nanomaterials, compound semiconductors, superconductors and oxides, and theory and 
simulations. The study of nano semiconductor is focused on the growth and characterization of 
nano silicon, carbon and its application to some electronic and optoelectronic devices such as 
solar cell, light emitting diode, and color sensor. Other nanomaterials are also sinthesized using 
several physical method such as spray pyrolysis, sol gel, etc. Their applications in industry are also 
applied such as clarifier, purifier, Li-ion battery. In another field, the study of compound 
Semiconductor is focused to III-V compound semiconductor and their related materials, such as 
gallium, nitrate, and antimony based compound semiconductors. These deposited materials have 
been applied to various electronic devices such as ultraviolet and infrared detectors, gas sensor, 
laser diode, FET, and MOSFET. The study of superconductor and oxides are focused to 
superconductors, ferroelectric, pyroelectric and high dielectric materials investigation. Research 
on superconductor is directed to thin film high critical temperature superconductor and their 
application in electronic devices. The solid electrolyte fuel cell and supercapacitor application 
have also been studied. While, the study of theoretical and simulation is specialized to investigate 
the electronic material properties through theoretical analysis using computer simulation and its 
probability usage to experimental process of electronic devices. 
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Research activities in the Theoretical High Energy Physics and Instrumentation Division are 
grouped into two main streams of research: researches in theoretical aspects of fundamental 
physics and researches in physical instrumentation. The first research stream concentrates on 
theoretical high energy physics, the frontier of physics in understanding of fundamental nature. 
The topics considered by members of the group include, among others, Einstein general 
relativity and other models of gravity, quantum field and gauge theory, topological gauge 
theory, supersymmetry, supergravity, superstring and brane world as well as analytical and 
numerical studies in integrable and dynamical systems. The second research stream weighs on 
the development of sensors and systems of instrumentation. This kind of research is very 
important in many aspects, including supporting research experiments in various research 
areas. The group develops, among others, sensors, imaging and signal processing, 
bioinstrumentation and also instrumentation for research and education purposes. 
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This group consists of two subgroups with fairly different research topics. Magnetic subgroup 
deals with magnetic, thermopower, dilute magnetic semiconductor, and strongly correlated 
electron system. Whereas, photonics subgroup focuses on theoretical and numerical study of 
periodic system and photonic crystal-based devices as well as experimental study of organic-
based optical laser, amplifier, and nonlinear optical materials as well. Researches in photonic 
material and technology are focused on the development of photonic and nonlinear optical 
materials, waveguide based optical periodic systems, light emitting sources for applications in 
telecommunication/information technology as well as optical sensors. Meanwhile, researches in 
magnetic materials and technology are focused on the development of superconductors, dilute 
magnetic semiconductors (DMS), transition metal oxides for applications in frictionless magnetic 
bearing, superconducting magnetic energy storage (SMES), fault current limiter, spintronics and 
thermoelectric power source. Our research is intertwined between theories, experiments and 
modeling by emphasizing analyses of experimental results based on theoretical model as well as 
computational and simulation results. 
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Nuclear Physics and Biophysics research division consists of two sub-division, namely Nuclear 
Physics sub-division and Biophysics sub-division. Nuclear Physics sub-division mainly studies 
several aspects of nuclear physics and its applications for research and development of the 
advanced nuclear power plants, especially Generation IV reactors. Generation IV reactors have 
particular characteristics, such as inherent safety, highly economic, nuclear waste burning 
capability, and ability to utilize the natural nuclear fuel effectively and efficient. Roadmap of 
Nuclear Physics sub-research division can be summarized in the following diagram. 

 
Biophysics sub-division studies the physical processes in bio-system (molecule, cell, and organ) 
using several quantitative methods and measurements. Main research topics of this sub-research 
division are: molecular biophysics, membrane biophysics, radiation biophysics, and medical 
physics. 
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The Physics of Earth and Complex Systems Division at ITB concern on complexity of the 
physical system and its response. By imposing the central paradigm namely complex system to 
the physical concepts, common tolls such as numerical methods, expert system and symbolic 
manipulation, nonlinearity and robust prediction, as well as fuzzy logic and artificial neural 
network are applied to solve the related problems.  
Recently, the main research activities focused on the two main issues concerning the national 
energy survival and mitigation of the natural disaster. Those include electromagnetic technology 
for exploration, fluid dynamics and rock physics, as well as seismicity.  
An international conference with the theme “Modeling and Inversion in Earth and Complex 
Systems” is being held on July this year. Reputable invited speakers on the related topic are 
joining the conference. 
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