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Purpose of the Specialized Subject (Information and Communication Engineering) Questions

The Intention of the Problems

The department of information and communication engineering conducts research
across a wide range of fields in modern informatics, from the behavior of electronic
circuits that form the foundation of computers, to information and communications, new
theories of computation, and multimedia. To explore the fundamental technologies that
support the next-generation information society and to lead their development,
applicants are expected, prior to admission, to have acquired deep knowledge of these
disciplines, the insight to grasp their essence, the ability to analyze challenges, and the
problem-solving and information-processing skills.

In this examination, problems are set to assess the above abilities through specialized
subjects covering “electrical / electronic circuits, computer architecture, digital circuits,
algorithms / data structures, optimization / machine learning, telecommunication, signal
processing, and information theory”. To bring out each examinee’s area of expertise,
candidates are required to choose and answer three out of five problems.

The intention of each problem follows below.

Problem 1: Electrical / Electronic Circuits

This problem examines the level of understanding of electronic circuits, particularly the
operating principles and correct behavior of operational amplifiers, as well as the ability
to analyze the behavior of circuits combining them.

Problem 2: Computer Architecture

Using a RISC pipeline architecture, which forms the basis of computer architecture, as
its subject, this problem examines the level of basic understanding of processing flow, how
operating frequency is determined and the principles behind performance improvement,
the causes of pipeline hazards, and performance estimation

Problem 3: Algorithms / Data Structures

Using the constrained partitioning of an array into subarrays as its subject, this problem
evaluates knowledge of fundamental data structures and algorithms, as well as the ability
to apply them. This also examines the ability to estimate the size of the solution space
and, with awareness of computational complexity, to solve problems by combining
appropriate data structures with efficient algorithms.

Problem 4: Optimization / Machine Learning

This problem examines the level of understanding of the basic principles of learning
methods in machine learning, as well as the ability to consider appropriate learning
strategies for given data.

Problem 5: Information Theory

This problem examines basic understanding of fundamental topics in information
theory, including source coding and channel coding, also assessing computational ability
and logical reasoning skills.



