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This document provides sample questions illustrating the newly introduced examination contents,
"Artificial Intelligence" and "Control Systems," for the entrance examination of the Digital Innovation
Science Program. The actual examination contents, scope, and format are subject to change depending on
the academic year. Furthermore, the examples presented here are for illustrative purposes only and do not
cover the entire scope of the examination. Please note that because the examination policies and subject
coverage differ in part from those of the Informatics and Data Science Program, this document is published
solely to help applicants-including international students-correctly understand the examination scheme and

avoid any confusion between the two programs.
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(4) Contents of Examination

Subject Name Category

Contents

Specialized
subject I

Digital

Select three problems from the following four subjects:

1. Linear Algebra, 2. Advanced Calculus and Ordinary
Differential Equations, 3. Probability theory, 4. Discrete
Mathematics.

In addition, you will answer one more problem that evaluates
your knowledge of artificial intelligence and related reasoning
skills.

Innovation
Science

Specialized
subject 11

Select three problems from the following five subjects:

1. Control Systems 2. Algorithms and Data Structures, 3.
Programming Language, 4. Machine Learning, 5. Statistical
Estimation and Testing.

In addition, you will answer one more problem that evaluates
your knowledge and problem solving skills in the area of
Informatics and Data Science.
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Determine whether each of the following statements is true or false, and briefly explain your reasoning. If a

statement is false, rewrite it as a correct statement.
(1) In heuristic search, knowledge about the problem can be used to select which states to explore.

(2) In breadth-first search, memory usage can always be kept constant, regardless of the depth of the search

tree.

(3) In neural network training, a point at which the gradient of the loss function is zero is always a minimum

of the loss function.

(4) In reinforcement learning, an agent can learn an action policy by considering both immediate rewards and

future rewards.
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(1) Let A= (1 ) > . Find 4.

(2) Consider the following linear system:

&(t) = (1 11>:n@)+<?>1dt% u@)::k(z 1)amo,:n@)<i;$;>, x(0) £ 0

Determine the range of values of k for which the system is asymptotically stable.

% Note: The examination covers topics including state-space representation, stability, controllability and ob-
servability, pole placement, observer design, and optimal regulator design. Topics in classical control theory are

excluded.
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