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(1)

int Fibonacci_rec(int n)
if (n = 0) or

return 1
} else {

{

then {

return Fibonacci_rec(n - 1) + Fibonacci_rec(n - 2)

}
}

(2)

int Fibonacci (int n)
if (n = 0) or

return 1
} else {

a < 1

b <1

for (i < 2
temp <~ a + b

a < b
b < temp
}

return temp

—

{
1) then {

;01 <=n ; i++) {




(3)
Hanoi (n, A, B, C) {
if n = 1 then {
MoveOneDisk (A, C)
} else {
Hanoi(n - 1, A, C, B)
MoveOneDisk (A, C)
Hanoi(n - 1, B, A, C)
}
}
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7 G A-C-E-G 9
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1 A(5)
2 B(7) AB)
3 C(8), F(9) A(5), B(7)
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Graduate School Information Science and Engineering
Program Master’s Program

Major, Course Information Science and Engineering
Admission Method Regular Admissions (English-based Program)
Exam Subject D Linear algebra

Exam Date August 26, 2025

Answer or example of answer
Intent of the question

Answers or example of answer (Grading Criteria)

Questionl. x =2, y=—4, z=3
Question 2. (1) A, =2, 1, =8
(2) v1 = k1(_11), Uy = kz(i)
(3) Diagonalizable. Because the algebra multiplicity and geometric multiplicity

correspond for each eigenvalue.

Question 3. (1) e'; = (cosh,sinf), e’', = (—sinh, coshH)

+ _ ( acos@ + bsinf
(2) B’ = (—asinG + bcose)

—Cgisrfe 5323) (Z) - (—a;;)isneeibbsggfe)

Process: B’ =RTB = (

Purpose of the Questions
These questions were designed to assess knowledge of basic university-level mathematics,
with a focus on system of equations, eigenvalues, eigenvectors, matrix diagonalization, and
linear transformation. They are structured to evaluate the step-by-step solving process through
basic calculations. Furthermore, the questions were arranged in the order of Question 1 —

Question 2 — Question 3, with the content progressing from concrete to abstract.




Graduate School

Information Science and Engineering

Program

Master’s Program

Major, Course

Information Science and Engineering

Admission Method

Regular Admissions (English-based Program)

Exam Subject

(2) Probability and Statistics

Exam Date

August 26, 2025

Answer or example of answer
Intent of the question

Answers or example of answer (Grading Criteria)

Question 1. (1) a =3

1\ _ 1,y 0, 7
) P(X>E)—f%3x dx =1

(3) E[X]=[ x-3x%dx =1

4 b

0,

VIX] = [, x% - 3x%dx — E[X]? = %

x <0

@) F)={[ 3t?dt=x* 0<x<1

1,

x>1

Question 2. (1) P(X =2) = (*7°)0.01%(1 — 0.01)*® ~ 0.186

2,—-1
e ~0.184
2!

2) P(Y=2) =

(3) The calculation results from the binomial distribution and the Poisson distribution are

very close. Conditions for using the Poisson approximation:

n should be large and p should be small (typically, n = 50 and np < 5).

In this case, sincen = 100,p = 0.01, and A = 1, the conditions are satisfied.

Purpose of the Questions

These questions were designed to

university-level mathematics, with a focus on continuous and discrete random variables, which

are especially important in the field of information science. They are structured to evaluate the

assess knowledge and calculation skills of basic

step-by-step solving process through basic calculations.




Graduate School Information Science and Engineering
Program Master’s Program

Major, Course Information Science and Engineering
Admission Method Regular Admissions (English-based Program)
Exam Subject (3) Data Structure and Algorithms

Exam Date August 26, 2025

Answer or example of answer
Intent of the question

Answers or example of answer (Grading Criteria)

Question 1.

(1) [6,5,2,3] — [5,6,2,3] — [2,5,6,3] — [2,3,5,6]

(2) Insertion Sort

(3) Worst-case: O(n?), best-case: O(n)

(4) For example, if the array is already sorted in ascending order, such as A = [1, 2,
3, 4], the insertion positions remain unchanged for all elements. Stable sorting
algorithm.

(5) Stable sorting algorithm

Question 2.

(1) O(n+m)

(2)01001
10101

01000
00001
11010

(3) (a) visited[v]  (b) visited[w] (c) DFS(G, visited, w)

(4)0,1,2,4,3

(5) Stack (Last-In, First-Out: LIFO) and Priority Queue

Purpose of the Questions

These questions were designed to assess university-level knowledge of fundamental data
structures, such as adjacency lists and adjacency matrices for graphs, and stacks, as well as
their basic knowledge of standard algorithm, including insertion sort and depth-first search,
along with their time-complexity. At the same time, it is structured to test their ability to read

and interpret algorithms.




Graduate School Information Science and Engineering
Program Master’s Program

Major, Course Information Science and Engineering
Admission Method Regular Admissions (English-based Program)
Exam Subject (4)Computer Architecture

Exam Date August 26, 2025

Answer or example of answer
Intent of the question

Answers or example of answer (Grading Criteria)
Question 1. (A) sign, (B) 23, (C) exponent, (D) mantissa, (E) 254, (F) normalized,
(G 1,(H) 127, (1) 127, (J) 0.0, (K) —3.0

(L) 157, (M) 0.0, (N) 157, (O) 0.0

Question 2. (P) volatile, (Q) SSD, (R) DRAM, (S) SRAM, (T) access

Purpose of the Questions

Question 1 and 2 are focused on floating-point format and memory element/storage media,
respectively, from computer architecture. Question 1 is designed to test whether students had
already learned about floating-point formats. Question 2 is designed to assess whether
students had acquired university-level basic knowledge about memory elements and storage

media.




Graduate School

Information Science and Engineering

Program

Master’s Program

Major, Course

Information Science and Engineering

Admission Method

Regular Admissions (English-based Program)

Exam Subject

(5)Operating Systems

Exam Date

August 26, 2025

Answer or example of answer
Intent of the question

Answers or example of answer (Grading Criteria)

Question 1. (1) 001000 (2) 000011 (3) N/A (4) 111101
Question 2. (1) 16 pages (2) 16 entries (3) 2-starged: 2 accesses 1-staged: 1 access

Missing units does not affect the correctness
Question 3. (1) true (2) false (3) true (4) true

Purpose of the Questions

These questions were designed to assess undergraduate level knowledge of virtual memory,

which is one of the important functionalities provided by Operating Systems. The questions are

designed to assess the level of understanding of the fundamental mechanisms of virtual

memory works, rather than mere names of some functionalities.




Graduate School Information Science and Engineering
Program Master’s Program

Major, Course Information Science and Engineering
Admission Method Regular Admissions (English-based Program)
Exam Subject (6)Software Engineering

Exam Date August 26, 2025

Answer or example of answer
Intent of the question

Example of answers (Grading criteria)

Question 1. The answer is correct if either (a) or (b), or both, is written.

(a) A requirement indicates what users want to achieve by using the software. In contrast, a
requirements specification shows the conditions and constraints necessary to provide the functions
and performance required to fulfill the requirements.

(b) A requirement indicates the ability of the software from the user's perspective. In contrast, a
requirements specification shows the conditions and constraints for realizing the software from the

developer's perspective.

Question 2.

Adaptive software maintenance is conducted in situations where the software is modified to keep
pace with changes in the operational environment, such as the replacement of new hardware or the
update of an operating system.

Simply writing “a situation where software needs to be adapted” is improper because of using the

term as is.

Question 3.

(1) One of the drawbacks of the statement coverage is that unchecked branches may exist within
programs that include selections or iterations.

(2) One of the drawbacks of the branch coverage is that there may be missing errors related to the

number of loops or errors in conditional expressions that include logical disjunctions.

Question 4.
- Attributes: a, b
- Operations: m(), n(), p()

The attributes and operations of the ancestors of a target class are inherited by it. In this case, all
attributes and operations of the classes X and Y appear in the instance of the class Z. The operation

m() appears in the instance once because it is overridden by the m() of class Z.




Purpose of the Questions
These questions aim to assess whether students understand fundamental concepts from the
perspectives of requirements analysis, testing, maintenance, and object-oriented development, all

of which are significant in the field of software engineering.




Graduate School Information Science and Engineering
Program Master’s Program

Major, Course Information Science and Engineering
Admission Method Regular Admissions (English-based Program)
Exam Subject (7) Computer Networks

Exam Date August 26, 2025

Answer or example of answer
Intent of the question

Answers or example of answer (Grading Criteria)

Q1 (1)Qla

* Bit assignment: A description such as “Bit 1 corresponds to a positive voltage state, and bit 0
to a negative voltage state.” (Reverse assignment is acceptable.)

* Return to zero: Clearly state that the signal returns to zero volts in the latter half of each bit.
Both bipolar and unipolar representations are acceptable.

Qlb

* Clearly state that three voltage levels—positive, negative, and zero volts—are used.

* Clearly state that the voltage changes in a cyclic pattern.

* Clearly state the bit assignment: the voltage remains unchanged for bit 0, and changes for bit
1 (at the rising edge of the transmission clock).

@)

* Missing any of the six captions in the diagram (“Bit”, “Positive Voltage”, “Negative Voltage”,
“Zero volt”, x-axis “Time”, y-axis “Voltage in transmission media”) will result in point
deductions.

* If the voltage waveform is correct, bold lines are not required.

* Arrows indicating transitions are optional and not required because the direction of the

voltage transition is not a bit assignment in these codes.

Q2a

Voltage in transmission media

N\ i
Bits 0 i1

Positve — — g
Voltage r r

Zero volt ~

Negative .
Voltage J L L Time
el [ :




Q2b
Voltage in transmission media

/
Bits

Positve
Voltage
Zero volt |
Negative
Voltage

Q2
Q@D Q)@ Q(c)@ Q(d) physical (“physical layer” acceptable) Q(e)D Q(N@ Q(g)®
QB QHA Q(GHD

Purpose of the Questions
These questions were designed to assess the foundational knowledge of computer networks,
from the physical layer to the transport layer. It aims to test both typical knowledge questions

and the ability to explain and demonstrate algorithms.




Graduate School Information Science and Engineering
Program Master’s Program

Major, Course Information Science and Engineering
Admission Method Regular Admissions (English-based Program)
Exam Subject (8)Database

Exam Date August 26, 2025

Answer or example of answer
Intent of the question

Answers or example of answer (Grading Criteria)

Question 1. (1) join (2) equijoin (3) projection (4) natural join (5) cross join (cartesian
product)

Question 2.

Not serializable
Question 3. (6) question_content, student ID
(7) student_ID, student name, student affiliation
(8) DISTINCT student ID
(9) COUNT(¥)
(10) student ID IN
(11) student ID

(12) student_affiliation = ‘College of Information Science and Engineering’

Purpose of the Questions
These questions were designed to assess basic university-level knowledge of databases, with
a focus on relational algebra, transactions, normalization, and SQL queries. They are structured

to evaluate not only basic knowledge but also the ability to apply it in practice.




Graduate School Information Science and Engineering
Program Master’s Program

Major, Course Information Science and Engineering
Admission Method Regular Admissions (English-based Program)
Exam Subject (9)Artificial Intelligence

Exam Date August 26, 2025

Answer or example of answer
Intent of the question

Answer

1M p @2 w B y @ A B k
6) r (7) m B a (9 u (10) n

(11) v (12) x (13) H (14 j (15 h

Purpose of the Questions
I created the questions with the aim of assessing whether students have acquired and
understood the fundamental knowledge that should be learned at the undergraduate level. I was

careful to ensure that the questions were not biased toward any particular field.




Graduate School Information Science and Engineering

Program Master’s Program
Major, Course Information Science and Engineering
Admission Method Regular Admissions (English-based Program)
Exam Subject

! (0Tmage Processing
Exam Date August 26, 2025

Answer or example of answer
Intent of the question

Answers or example of answer (Grading Criteria)

Question 1.
a: 2co0s(30)=1.732 or V3
b: -2sin(30)=-
c: sin(30)=0.5
d: co0s(30)=0.86 or v/3/2
e: 0
f: 3

Question 2.

(a) Nearest-neighbor interpolation
£(2.7,1.2)=f(3,1)=150
(b) Bilinear interpolation
£(2.7,1.2)=F (2, 1)*0. 3%0. 8+f (2, 2) *0. 3%0. 2+ (3, 2) *0. 7x0. 2+f (3, 1)*0. 7*0. 8
=100%0. 24+200%0. 06+250%0. 14+150*0. 56=155

Question 3.

K
:0
:L
:R
|
P

g Mo Q0 o ®

:H




Question 4.
(1) d
(2) b

Purpose of the Questions

These questions were designed to assess knowledge of basic university-level mathematics,
with a focus on image geometric transformations, interpolation, filtering, and image processing
programming. They are structured to evaluate the step-by-step solving process through basic

calculations.




Graduate School Information Science and Engineering
Program Master’s Program

Major, Course Information Science and Engineering
Admission Method Regular Admissions (English-based Program)
Exam Subject (D Artificial Intelligence

Exam Date August 26, 2025

Answer or example of answer
Intent of the question

Answers or example of answer (Grading Criteria)

Question 1.
A. Py, Yi): 0.5

B. P(Ys | X2): 0.2

C. P(X: | Y2): 0.91

D. Expected value: 1.32

E. Conditional expected value: 1.25
Question 2.

A. 3

B. 10

C. 7

Question 3.

A. @ Exponential order
(® Dynamic programming
Memoization

@3 Markov Decision Process

m o 0w

® Discounted cumulative reward

Purpose of the Questions

The aim is to assess understanding of expected value and conditional expected
value in probability, foundational problems in artificial intelligence, and
basic knowledge of multi-stage decision problems. Through calculation
problems, multiple—choice questions, and fill-in—the-blank exercises related

to each principle and component, the questions evaluate both comprehension




and the ability to apply concepts. In addition to testing the ability to
solve typical problems accurately, emphasis is also placed on the ability to

explain the characteristics of the methods.




Graduate School Information Science and Engineering
Program Master’s Program

Major, Course Information Science and Engineering
Admission Method Regular Admissions (English-based Program)
Exam Subject (DLinear algebra

Exam Date February 10, 2026

Answer or example of answer
Intent of the question

Answers or example of answer (Grading Criteria)

Questionl.

(1) AB-AC
AB-AC=2)(-2)+ (DR +B)(-1)=-4+2-3=-5

(2) cos8 where 8 between AB and AC
|AB| = /22 + 12 + 32 =14
IAC| = /(=2)2 + 22 + (-1)2 =9 =3
cosf = —i

3V14

(3) Find the vector projection p of AD onto the direction of AB
AD-AB= (D) +RB)M)+(-2)3)=2+3-6=-1

_1/2 —2/14
-5ile)- ()
3 —3/14

(4) Determine whether the set of vectors {ﬁ,A_(f, AD} is linearly independent or linearly
dependent. State your reason concisely.
det(AB, AC,AD) = —31

Ans : Linearly independent (Reason : The determinant is non-zero)




Question?2.

(1) n-th power of Matrix A : A"

w=( 00 2=(1 9-0 9

When n is an even number: E

Il
t

When n is an odd number: A

(2) Eigenvalue A and eigenvector of matrix B
Al = 2, Az =3

Eigenvector :

(3) Invertible matrix P and Diagonal matrix D

P:(—11 —12) D:((z) g)

Purpose of the Questions

Question 1 comprehensively assesses foundational knowledge of vector algebra, which deals
with position, direction, and transformations in space. This skill forms the basis for areas such
as robotics (kinematics), computer graphics, and machine learning (multidimensional data
processing).

Question 2 measures the understanding of matrix properties, which is essential for analyzing the
behavior of linear systems. This knowledge is directly relevant to assessing system stability and

time response in fields like control engineering, data analysis, and dynamics simulation.




Graduate School Information Science and Engineering
Program Master’s Program

Major, Course Information Science and Engineering
Admission Method Regular Admissions (English-based Program)
AR E H (@Probability and Statistics

Exam Date February 10, 2026

Answer or example of answer
Intent of the question

Answers or example of answer (Grading Criteria)

Questionl. (1) E[x]=2 (2) E[X?|=3 (3) V[X]=E[X?]-E[x]*=2

(4) E[2X]=2E[X] =5, V[2X]=22V[X] =5

(5) Independency: P,(Xy,X,) = P(X:)P(X,).,
“E[X, + X,] = Z(X1 + X,)P, (X1, X,) = E[X,] + E[X,] = 2E[X] = 5
VI, + X, = ) (X + X, = EIX,] = ELGD?P, (K, X,)
= (K~ EIKI?P0G) + Y (K, — EXD2P(K) + (BIX] = EIXD) - (BIX,] — E[X])

= V[X,] + V[X,] = 2V[X] =2

a1
T kl(4—k)! 2%

Question2. (1) Py(X)) =B(n=4,p=3) (X; =k) (k =0,1,2,3,4)

P;(X,) is Binomial distribution B(n = 4,p = %) X1)

1 1
(2) m1=np=2, Pl(X1=O)=2_4=E

1 241 1\k 1\2*—k
(3) P3(X)=B(n=2%p=5) (X1 =) = e (?) (1 B 2_3)

(k=0,1,..,2%, P3(X3) is Binomial distribution B(n = 2% p = 213) (X3)

my=n-p=2, P3(X3=0) = (1_21_3)24 = (2)16




2n+1_k

(4) P(Xp) =B(n=2"1p=—) (Xn=k>=L+”.(1)"(1_i)

kl(2n+i—k) \2n 2n

(k=0,1,..,2""Y), P,(X,) is Binomial distribution B(n = 2"*1,p = zi") Xn)
1 2n+1
m, =2, P, (X, =0) =<1_2_n)

(5) Po(Xeo) = P,(A=2)(Xeo = k) = 22 p = 0,1,2 ...

k!’
P, (X) is Poisson distribution P,(A = 2)(Xs), Mo =2, Pp(Xe = 0) = e72
1 27’l+1
, where lim (1 — z_n) = e~2 leads to the same answer.
n—-oo

Purpose of the Questions

These questions were designed to assess the knowledge of basic university-level
mathematics, with a focus on basic probability distributions, expected value and variance, and
independency of stochastic variables. They are structured to evaluate the step-by-step solving

process through basic calculations.




Graduate School

Information Science and Engineering

Program

Master’s Program

Major, Course

Information Science and Engineering

Admission Method

Regular Admissions (English-based Program)

Exam Subject

(@Data Structure and Algorithms

Exam Date

February 10, 2026

Answer or example of answer
Intent of the question

Answers or example of answer

Question 1

searching, search
sorting, sort
time complexity
space complexity
n)

log n)
insertion sort
bubble sort
merge sort

heap sort

radix sort

SISICICISICISICISICIS)

Question 2 .

(1)
int Fibonacci_rec(int n)
if (n = 0) or (n = 1)
return 1
} else {

{

then {

return Fibonacci_rec(n - 1) + Fibonacci_rec(n - 2)

}
}

(2)
int Fibonacci (int n)
if (n = 0) or (n =
return 1
} else {
a < 1
b <1
for (i < 2 ; i <=n ;
temp <~ a + b
a < b
b < temp
}

return temp

Computational complexity: O(n)

{
1) then {

i++) {




(3)
Hanoi (n, A, B, C) {
if n = 1 then {
MoveOneDisk (A, C)
} else {
Hanoi(n - 1, A, C, B)
MoveOneDisk (A, C)
Hanoi(n - 1, B, A, C)
}
}

Purpose of the Questions

For Question 1, the item was developed with the primary objective of verifying whether the
examinee possesses a foundational understanding of concepts related to data structures and
algorithms.

For Question 2, the item was designed to evaluate the examinee’s comprehension of the
fundamental principles of recursive calls—commonly employed in various algorithms—and their

ability to implement such concepts in the form of executable code.




Graduate School Information Science and Engineering

Program Master’s Program
Major, Course Information Science and Engineering
Admission Method Regular Admissions (English-based Program)

Exam Subject .
@Computer Architecture

Exam Date February 10, 2026

Answer or example of answer
Intent of the question

Answers or example of answer (Grading Criteria)

Question 1

Blank (1): 0xC0000000

Blank (2): the maximum value (or “maximum” or any equivalent expression)
Question 2

(a) Line (2) and line (3), Line (3) and line (5) and Line (5) and line (6)
(b) Line number: (3)

(c) Move the addi instruction in line (8) to immediately after line (3).
(Modifying the label “L” is not required to mention.)

Question 3

(a) Three instructions

(b) Pipeline flush

(c¢) Control hazard

Purpose of the Questions

These questions were designed to assess students’ understanding of hazards in pipelined

processors, which are fundamental concepts in computer architecture and directly affect

pipeline efficiency. The questions focus on whether students possess university-level

foundational knowledge and whether they can accurately describe the behavior of a specific

program in the presence of pipeline hazards.




Graduate School Information Science and Engineering
Program Master’s Program

Major, Course Information Science and Engineering
Admission Method Regular Admissions (English-based Program)
Exam Subject (5) Operating System

Exam Date February 10, 2026

Answer or example of answer
Intent of the question

Answers or example of answer (Grading Criteria)

Question 1

1)

The TS instruction as an example behavior takes a memory address as its operand. If the
addressed memory cell contains 0, the instruction sets it to 1; if it is not 0, the processor sets a
flag in the flag register to indicate this. It performs atomically—in a single indivisible
instruction—what would normally require two instructions (a memory read and a memory

write), and is therefore used for mutual exclusion of shared resources.

2

Mutual exclusion using the TS instruction can be executed without switching out of user mode.
In contrast, mutual exclusion implemented via semaphore system calls requires switching the
processor into kernel mode to execute OS code, making it heavier and more time-consuming.
Thus, if mutual exclusion can be achieved solely with the TS instruction, there is the advantage

of extremely fast mutual exclusion.

(&)

Realizing mutual exclusion:

With mutual exclusion using the TS instruction, if the referenced memory cell is not 0, some
other execution entity has acquired the corresponding shared resource, and therefore one must
wait until it is released. A simple implementation places a conditional branch instruction
immediately after the TS instruction: if the flag register indicates that the resource was not
acquired, the branch re-executes the TS instruction. Branching and executing the TS instruction

are repeated until the shared resource is released. When releasing the shared resource, the




memory cell is set back to 0, allowing the previously waiting entity to exit the loop and access

the resource.

Explanation of spinlock:
This repeated execution when the shared resource cannot be obtained, which keeps the

processor busy without rest, is called a spinlock.

Drawbacks of spinlock:
While a spinlock continues, no meaningful work progresses; the processor merely waits for the
resource to be released, wasting processor cycles. Therefore, the duration of spinlock should be

kept as short as possible, and if it becomes long, it is considered a disadvantage.

(C))

When the resource cannot be acquired:

A spinlock occurs when the processor waits for a shared resource it cannot acquire. To avoid
this, OS-mediated arbitration is necessary to transition the process into a waiting state. Thus,
when the shared resource is successfully acquired, processing continues in user mode; but only
when contention occurs and the resource cannot be obtained, the implementation records a
request for the shared resource in a condition variable, and then uses a system call to wait on
that condition variable, entering a waiting state. By issuing the wait system call only when the

resource cannot be acquired, spinlock is avoided.

When the resource is acquired and later released:

When the shared resource has been acquired via the TS instruction, upon releasing it, the
condition variable is checked for pending requests. If there are no requests, the memory cell
referenced by the TS instruction is simply reset to 0, releasing the resource. If there are pending
requests, a system call must be issued to signal the condition variable. This implementation also

ensures that system calls occur only when contention exists.

Explanation of efficiency:
In either case, system calls are issued only when contention occurs, and when there is no

contention, both parties run entirely in user mode, allowing for fast and efficient operation.




Purpose of the Questions

The questions were designed with an emphasis on understanding the advantages and
disadvantages of two concrete methods for achieving mutual exclusion—an essential aspect of
resource sharing in concurrent processing—namely, the Test-and-Set instruction and
semaphores. The problem set was structured to proceed step by step, from a basic understanding

of these mechanisms to implementations that make efficient use of them.




Graduate School Information Science and Engineering
Program Master’s Program

Major, Course Information Science and Engineering
Admission Method Regular Admissions (English-based Program)
Exam Subject ®Software engineering

Exam Date February 10, 2026

Answer or example of answer
Intent of the question

Answers or example of answer:

(1)In software development, this refers to situations in which problems are discovered after

development has progressed, requiring a return to a previous phase and a redo of the

development work.

A response is considered correct if it includes all statements corresponding to the underlined
portion. A response that merely states “returning (to a previous phase)” or similar phrasing is

unacceptable, as it only restates the term without explanation.

)
By reusing a large number of accumulated software assets, it becomes unnecessary to

develop software from scratch, which leads to a reduction in development cost.

By reusing proven software components, software with a level of quality and reliability

comparable to that of the original components can be built more easily.

Responses that only state the results of reuse, such as “reduced development cost” or

“improved quality” are unacceptable, because it doesn’t provide any reasons.

3)

Advantage of top-down testing: Issues in higher-level modules are more likely to affect the
entire program, and the interfaces of higher-level modules can be detected at an early stage.
Advantage of bottom-up testing: Many modules can be tested in parallel from the early stages

of development.

A response is considered correct if it explains the significance of testing higher-level modules

first in top-down testing, and the advantage of testing lower-level modules first in bottom-up




testing. A response that only states “bugs can be found efficiently” is unacceptable, because it

does not address the significance of starting from higher- or lower-level modules.

4
® Equivalence Partitioning:
Select one value from the valid equivalence class (0 to 19) and one value from the invalid
equivalence class (20 and above).
Choose any single value from each class.
® Boundary Value Analysis:
The values 0, 19, and 20.
These correspond to the boundary values (0 and 19) and the value adjacent to each
boundary (the problem statement notes that -1 does not need to be considered).
Although the input is defined as an integer value of 0 or greater, an answer will be considered
correct even if it includes a negative value when selecting boundary adjacent values or when

choosing values for equivalence partitioning.

Purpose of the Questions:

These questions focused on topics that are broadly connected to key knowledge areas in
software engineering, including requirements, design, process management, and
operation/maintenance.

Rather than simply testing whether students know the meanings of each term, it evaluates
their understanding of each technique’s concepts and advantages in the context of software

development.




Graduate School Information Science and Engineering

Program Master’s Program
Major, Course Information Science and Engineering
Admission Method Regular Admissions (English-based Program)
Exam Subject

(DComputer Networks
Exam Date February 10, 2026

Answer or example of answer
Intent of the question

Answers or example of answer (Grading Criteria)

Question 1.

(1) |step |Node |Route Distance
1 A A-A 0
2 C A-C 2
3 B A-B 3
4 E A-C-E 5
5 D A-B-D 6
6 F A-B-D-F 8
7 G A-C-E-G 9

(2) [Destination Gateway
10.0.60.0/24 10.0.10.2
10.0.70.0/24 10.0.20.2

Question 2.

(1) (a) @ Data Link (b) @ Synchronous Control

(2) (c) DRFC (d) 3-way or three-way
(3) (e) D AAAA (H MX
(4) (g) @ NRZI (h) 4B5B or 4B/5B

(5) (1)@ 10.10.22.96  (j) 30

Purpose of the Questions

These questions were designed to assess fundamental knowledge of computer networks,
with a particular focus on the Physical through Transport layers. In addition to standard
questions that assess basic understanding, the exam also includes problems that evaluate the

ability to apply this knowledge by working through representative algorithms.




Graduate School

Information Science and Engineering

Program

Master’s Program

Major, Course

Information Science and Engineering

Admission Method

Regular Admissions (English-based Program)

Exam Subject

(®Databases

Exam Date

February 10, 2026

Answer or example of answer

Intent of the question

Answers or example of answer (Grading Criteria)

Question1. A:e B:k C:l

Normalized relations (Third Normal Form):

Order(orderID, customerName, productPrice)

Customer(customerName, customerAddress)

Question2. D:c¢c E:g F:b G:d H:a

Question 3

Purpose of the Questions

These questions were designed with the aim of evaluating students’ understanding of
fundamental concepts and operations in relational databases, including normalization of
relations, formulation of queries in SQL, and manipulation of B-trees. While dealing with
standard topics, the questions are intended to assess the ability to read given conditions

accurately and to apply the necessary conceptual judgments and procedural operations
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appropriately in order to arrive at correct solutions.




Graduate School

Information Science and Engineering

Program

Master’s Program

Major, Course

Information Science and Engineering

Admission Method

Regular Admissions (English-based Program)

Exam Subject

(9 Artificial Intelligence

Exam Date

February 10, 2026

Answer or example of answer
Intent of the question

Answers or example of answer (Grading Criteria)

@H  @De, (2, G
(i) (@a, (5, (6)g
(i) (De,  (®a, O
(iv) (10)f,  (1Dh, (12)e
(v) (13)c, (148, (15b

Purpose of the Questions:

The questions were designed to assess university-level fundamental knowledge across a

wide range of fields related to artificial intelligence technology. The topics covered in this

set include Bayesian inference, search problems, unsupervised learning, reinforcement

learning, and natural language processing, all of which are essential components of Al. Each

question can be answered based on a fundamental understanding of the concepts and

mechanisms within its respective field. The overall structure aims to evaluate the retention

of knowledge necessary for pursuing graduate-level studies.




Graduate School Information Science and Engineering
Program Master’s Program

Major, Course Information Science and Engineering
Admission Method Regular Admissions (English-based Program)
Exam Subject Image Processing

Exam Date February 10, 2026

Answer or example of answer
Intent of the question

Question 1. Nearest-neighbor: 90, Linear interpolation: 90
Question 2. (1) D, because the image is duplexed vertically.
(2) D, because intensity varies vertically.

(3) A, because convolution in spatial domain is the product in frequency domain.

_2 _2 10\

Question 3. (1) \_2 £ / % It’'s OK to leave expressions like cos45 °
2
0 1

2
0

(2) This is the combination of (-10, -3) translation, 45 deg rotation, and (10, 3)

translation. So,

V2. 2 V2 W2 72
/7 7 10\ 10 -10 (7 7 10~ \
V2. 2 (0 1 -3 ) =[v2 2 13\/_
\z 2 *je e 1/ \z 7 3
0 0 1 0 0
(3) Vector expression in homogeneous coordinate is ~ (u, v, 0). Multlplymg the matrix shown

in (1), we get the vector <\/T§ (1 - \/?_)), \/Ti (1 + \/?_)))

Questions’ objective: These questions concern fundamental knowledge of image
processing, including pixel value interpolation, image convolution and its meaning in the
Fourier domain, and coordinate transformation of points and vectors using homogeneous
coordinates. The questions were designed with the aim of assessing whether the student
has a solid understanding of basic image processing concepts and can reliably perform

typical calculations.




Graduate School Information Science and Engineering

Program Master’s Program

Major, Course Information Science and Engineering

Admission Method Regular Admissions (English-based Program)

Exam Subject s .
D Artificial Intelligence

Exam Date February 10, 2026

Answer or example of answer
Intent of the question

Answers or example of answer (Grading Criteria)

Question 1. (1) The optimal route is A>B—C—F—E—D—G—H—L, with an optimal
cost of 13. The calculation process must calculate the optimal cost from A to each node.

Alternatively, an open list or closed list for the optimal search may be shown.

(2)  The changes in the open and closed lists are as shown in the table below.

Step Open List Closed List

1 A(5)

2 B(7) A(5)

3 C(8), F(9) A(5), B(7)

4 F(8) A(5), B(7), C(8)

5 E(11) A(5), B(7), C(8), E(8)

6 D(13), H(15) A(5), B(7), C(8), F(8), E(11)

7 G(13), H(15) A(5), B(7), C(8), F(8), E(11), D(13)

8 K(12), H(14) A(5), B(7), C(8), F(8), E(11), D(13), G(13)

9 L(14), H(14),J(17) A(5), B(7), C(8), F(8), E(11), D(13), G(13), K(14)

10 H(14),1(17) A(5), B(7), C(8), F(8), E(11), D(13), G(13), K(14), L(14) (A solution is found and
completed the algorithm)

(3) Let h(s) bethe sum of the costs on the optimal path from state s to the
goal, and A(s) be the estimate of h(s), then A(s) < h(s).

P(X1|C)P(X|C)P(C)

(1) P(ClXy,X,) = P(X,Xy)

Question 2.

(2) P(C=1|X;=1,X,=0)x P(X; =1|C = 1P(X, =0|C =1)P(C =1)
=0.7x(1-0.1)x0.2=0.126

P(C=0|X; =1,X,=0)x P(X; = 1|C = 0)P(X, = 0|]C = 0)P(C = 0)
=0.6 x (1—-0.2) x 0.8 = 0.384

0.126 .
P(C=11X; = 1,X; = 0) = —==2— = 0.247




Question 3.
[1] 7. Trial and error, [2] 11. Reward, [3] 12. Operant conditioning, [4] 3. Markov

Decision process [5] 6. State transition probability

Purpose of the Questions

The questions were designed to assess whether students have acquired basic university-level
knowledge, with an emphasis on state spaces and search process, naive Bayes models that
utilize the basics of probability and Bayesian theory, reinforcement learning, neural networks,
etc. They are structured to evaluate the ability so that students could steadily calculate typical
basic problems and describe the process of deriving the answers, testing their ability to

accurately derive solutions through basic calculations.






