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Finite geometry and its applications

Finite geometry, which is an exciting area of combinatorics,

is just that: geometry with finitely many points, finitely many
lines, and so on, which satisfy some simple axioms, such as

there is exactly one line through any two distinct points.

(The familiar Euclidean geometry is not finite, because it
contains infinitely many points.) One reason why finite
geometry is interesting is that some of the properties of
Euclidean geometry still hold in the finite world. For
example, Pascal's Theorem states that the three points of
intersection of opposite sides of a hexagram inscribed in a
conic lie on one line (see the figure below). Surprisingly

enough, the same result remains true in some finite planes.

Finite geometry is intimately
linked with experimental designs,
information security, and coding
theory, and gives rise to many
practical results in these areas.
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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 Ny
overhead is required for hardware-based solutions. \ﬂlmj

Cwcimal hardwase

This research is to find is a balanced strategy with T
software-hardware co-design and developing its pecimal Computing VLSt Design and Test Bhk

open-source evaluation framework. Besides decimal computing, this lab also covers research regarding 37 Y7-X ), /\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.

[dentifying and recommending user-interested attributes with values.

-

To retain consumer attention and increase purchasing — 159wy G o
rates, many business-to-consumer vendors implement R i et
recommender systems that analyze product attributes . . . .
and customer characteristics to predict which products
might interest customers. However, apart from
text-based documents, there is little theoretical / N\ /
background guiding element selection, resulting in a 3 " "0
limited content analysis problem. Another inherent ”_'_

problem is overspecialization. The purpose of my

research is to establish a value-based recommendation \ 4 . ' \ 2 = 1
methodology for identifying favorable attributes, T = £ =
benefits, and values on the basis of psychology theory i »)-"".\4

(means-end chain theory). The identified elements and i S i

the relationships between them were utilized to construct
a recommender system without incurring either problem.
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