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Combinatorial structures
and their applications

Combinatorial design theory is
the subfield of combinatorics
that deals with the existence,
construction, and properties of

systems of finite sets whose

arrangement satisfy certain

balance and symmetry. Magic
square and completed sudoku tables are two well-known
examples of combinatorial designs.

Researchers in this field rely on their creativity and
imagination to discover new mathematical structures,
frequently with the help of powerful computers.
Sophisticated combinatorial algorithms are used to
enumerate all different structures of a particular type.

Combinatorial design theory continues to develop
as a subfield that is at once pure mathematics,
applicable mathematics, and applied mathematics.
Indeed, modern applications include finite geometry,
tournament scheduling, lotteries, mathematical chemistry,
algorithm design and analysis, network topology, and
cryptography.
combinatorial design theory: #&€ 7~ Ei&, combinatorics:

#EE TR, magic square : BEARE, sudoku: #0d, mathematical chemistry :
#¥IB{LZ, cryptography : BES W%
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Decimal Computing, Hardware Security, and VLSI Testing

Decimal arithmetic in binary logic causes some
unexpected errors. Thus, applications involving
decimal data are forced to perform their
arithmetic either in software or hardware.
Software-based solutions are slow while extra area
overhead is required for hardware-based solutions.
This research is to find is a balanced strategy with
software-hardware co-design and developing its Bh#

open-source evaluation framework. Besides decimal computing, this lab also covers research regarding 37 Y7-X 9/, /\y/
hardware security and VLSI testing. In hardware security, machine learning approach for detecting

hardware trojan circuits is studied. While in the VLSI test research, the study includes wafer-level

variation modeling for multi-site testing using machine learning to reduce IC testing costs.

Decimal Computing WVLSI Design and Test
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