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RE 1. TREZMRLRIN,

Question 1: Translate the underlined sentence into Japanese.

HE 2, TETREERERLRI N,

Question 2: Translate the double underlined sentence into J. apanese.

RE 3. AROZER (1) & (2) TEYZRLORA)~DHSBY, XEZRIBIZIN,

Question 3: Choose the best words for the blanks (1) and (2) out of (A)~(D) given below to complete the

sentences.
(1) OBERK

(A) and (B) as (C) from D) but
(2) DEFH

A on (B) with (Cy out ®) in

T4, ROXBEZLOHNREEGSTWIUE “True”, Sh7iTiul “False” 2EE/rX 1,

Question 4: If each of the following sentences matches the content of the article, write “True”; if not,

write “False”.

(1) ALRBGRENC 07 S A SN TIEYRTEHBREEO—-ETH 5.
& X /Answer:

(2) Ta—=7o5—Z 78R FEEO—BTHD ATOEBEEERSHE,
% Z /Answer: E

(3) Al BAEFEOHFICERE S THEEERDLRARY —ILTE 2,
& Z /Answer:

(4) HREECETFIANROLDIIIHENTEEZEIGFRNnEER S,
& Z [Answer:

LA F OBRMICHEE TEZRE N, ?
Answer the following questions in English, ;
BE5, ATHTHEIENTNSI LY a—F EVa S ORRAEASELRZE W,

Question 5: List the applications of computer vision mentioned in the text.

R 6. KX THEITONTWIRBITHESR L ATVEEL<EASNTWIEREFH LRI N,

Question 6: List the industries that Al adopted widely mentioned in the text.
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Artificial Intelligence, commonly known as Al is a branch of computer science that focuses on

creating intelligent machines capable of performing tasks that typically require human intelligence.
These tasks include learning from experience, recognizing patterns, understanding natural language,

making decisions, and solving problems. Al systems are designed to mimic human cognitive functions
such (1) reasoning, problem-solving, perception, and learning, with the goal of enabling machines to
perform tasks efficiently and autonomously.

One of the key components of Al is machine learning, a subset of Al that enables computers to
learn from data without being explicitly programmed. Machine learning algorithms use statistical
techniques to identify patterns in data and make predictions or decisions based on these patterns.
Deep learning, a type of machine learning that uses artificial neural networks to model complex
patterns in large amounts of data, has significantly advanced the capabilities of AT systems in recent
years.

Natural language processing (NLP) is another important subfield of Al that focuses (2) enabling
machines to understand, interpret, and generate human language. NLP technologies power virtual
assistants like Siri and Alexa, language translation services, and sentiment analysis tools used in
social media monitoring.

Computer vision is a branch of Al that enables machines to interpret and understand visual
information from the real world. Computer vision algorithms can analyze and extract information
from images and videos, enabling applications such as facial recognition, object detection, and
autonomous driving systems.

Al is also closely related to robotics, where 1ntelhgent machines are designed to interact with the
physical world and perform tasks autonomously. Robotics combines elements of Al, machine learning,
and mechanical engineering to create robots that can perform a wide range of tasks, from
manufacturing to healthcare and exploration.

In recent years, Al technologies have seen rapid advancements and widespread adoption across

various industries, including healthcave, finance, retail, transportation, and entertainment.

Despite the immense potential of AT to transform industries and improve human lives, there are

also concerns about ethical issues such as bias in Al algorithms, privacy concerns related to data
collection, and the potential impact of Al on jobs and society. Addressing these challenges requires a
thoughtful and responsible approach to the development and deployment of Al technologies.

Overall, Al represents a powerful tool that has the potential to revolutionize how we work,
communicate, and live. As researchers and engineers continue to push the boundaries of Al
technology, it is essential to consider the ethical implications and ensure that Al systems are designed

and used in ways that benefit society as a whole.

H 8% : Vanne, Sliver. Python Artificial Intelligence: Unlock The Power of Al with Python Programming, Machine

Learning, Deep Learning, and Neural Networks (Basie Programming languages Book 13)
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Suppose we want to perform binary search on a sorted array of elements, returning a position in the array if the
target element appears in the array, otherwise -1,

() B2 HEBROBK search(EFR LTS, ZOBKIIENEOEMarray, BMOEREn. ¥y hek3
BEFREANET S, COBO— REERIEL. 7B, floor ( BB EEAEE U T ERSBAOEEE A
THEBOZETHS,

The binary search function named search () is shown in Fig. 1. The function takes as input a sorted array "array”,
the array size n and the target element t. Complete the psendo cade. Tn Fig. 1, floor() is the function that takes
as input a real number x, and gives as output the greatest integer less than or equal to x.

function search (array, n, t)
low=0 /* lower bound of search space %/

high = /* upper bound of search space */
while| b Jdo

mid = floox{ low + high) /2 )
if array[mid] == ¢ then

return mid
elge if arrayfmid] < { then
Jow =
elze
high=[ _d ]
end
return -1
end
H1l (Fig 1)

{2} searchQMFEDITOL S KHTH LEBEEORRBOBRTERE. RIZEYSZE @TOFEEDEITHELN) .

Trace the search results from the following function call by filling in Table 1. Note that you might not need to fiil
in all the rows.

data = {4, 12, 22, 33, 47, 55, 60, 76, 81, 92}
search(data, 10, 60)

#1 (Table 1)

(3 BRI B VT, BAROENOEREINITH S L E0RIXERERERD L.

In a binary search, what is the maximum number of comparisons required to search a sorted array of 32
elementa?
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FA4 A FSRIIBEREEROBT NI XLATHS (W2 C0FL2—R), &, K8 HEA ~FEEDER
HEJZ7GOMBTAERLTWS., ZOTNIYXLEISTIGRBRETSEE, RKOBWITELE,

Dijkstra's algorithm is an algorithm for finding the shortest paths in a graph (Fig. 2 shows the pseudo code for
Dijkstra's algorithm). Consider an adjacency matrix shown in Fig. 3 representing a weighted graph G containing
nodes a through f. Answer the following questions when applying Dijkstra's algorithm to the graph G.

A pseudo code for Dijkstra’s algorithm: a b cdef
Initialize the label of each node to urkrown arg 5 0 0 2 0
Initialize the cost of each node to co ble o0 0 0 0 o
Initialize the cost of the source to O ci0 4 0 5 0 0
‘While there are #nknrown nodes left in the graph dig 0 6 0 0 O©

Select an unknown node V with the lowest cost N

Mark V as known 0 2 400 3

for each neighbor U of V flo 0 2 2 0 ¢

U’ s cost = min(U’s old cost, V’s cost + cost of (V, U))
X2 (Fig. 2) 3 (Fig. 3)

() BROBEBETIAITEIN-EANET 5 76k,
Draw the graph G resulting from the adjacency matrix in Fig. 3.

2 ERaPSHEHRINOREERECTOERERE,
Write the shortest path and the distance from the initial node a to node d.

(3) Q) TRERESROMIEAOE (BERBIHELE 2RE.
Write the sequence of "known" nodes during finding the shortest path in question (2).

(4 HEaPSITRTOARNOBRESREEXITH28R (BRERBR) 25RYE.
Draw the spanning tree (the shortest path tree) of G that includes all the shortest paths from node a.
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Question 1: Translate the underlined sentences into Japanese.

EE 2., TETBREERERLREN,

Question 2! Translate the double underlined sentences into Japanese.

WS, AhosEig (1) & (2) ENR b0 A~DH 0B, XEERSERE,
Question 3: Choose the best words for the blanks (1) and (2) out of (A}~(D) given below to complete the

sentences.
(1) DBIRE

(A of B) as (€ from (D) by
(2) DEBIREE

&) of (B) with {C) and D) in

B4, WMOXBELXDOHEL B> TR “True”. Shidhil “Faise” 2EERZ &0,
Question 4: I each of the following sentences matches the content of the article, write “True”; if not,
write “False”.
(1) &My 27 AIFECAVPa—FLSh T3,
& % /Answer:
(2) Y7 b U=T VAT ARHEAZHIRA WD, BECEECR Y BEIEEC 250 8h 5,
% [Answer:
(3) ER2EHOY 7 =T CHRLY 7 M =27 IROFELEFNVETH S,
2 % [Answer:
(4) Y7 bu=7 T8 B0V 7 b o TRABICHEA S TH S,
% % [Answer:

PIT OB MICRFTELRE N,
Answer the following questions in English.
RS, AXRTCY 7 =2TEHBTHLELEINTNAT U E—FTA A FOBEERFIZE LRI,

Question 5: List the types of entertainment that are mentioned in the text as being software-intensive.

BRMAE. AXLFTHETOLNTVWEY 7MY =T7wd=y FPOKMEREIFE LRIV,

Question 6: List the factors of software project failure mentioned in the text.
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Software Engineering is essential for the functioning of government, society, and national and

international businesses and institutions. We can’t run the modern world without software.

National infrastructures and utilities are confrolled by computer-based systems, and most
electrical products include a computer and controlling software. Industrial manufacturing and
digtribution is completely computerized, as is the financial system. Entertainment, including the
music industry, computer games, and film and television, is software-intensive. More than 75% of
the world’s population have a software-controlled mobile phone, and, by 2016, almost all of these
will be internet-enabled.

Software systems are abstract and intangible. They are not constrained (1)  the properties
of materials, nor are they governed by physical laws or by manufacturing processes. This
gimplifies software engineering, as there ave no natural limits to the potential of software.
However, because of the lack (2)  physical constraints, software systems can quickly become
extremely complex, difficult to understand, and expensive to change.

There are many different types of software system, ranging from simple embedded systems to
complex, worldwide information systems. There are no universal notations, methods, or

techniques for software engineering because different types of software require different

approaches. De
develoning a controller for a seigntifie instrument. Neither of these systems has much in common
ith hic-i ive computer icati i ing;

There are still many reports of software projects going wrong and of “software failures.”
Software engineering is criticized as inadequate for modern software development. However, in
my opinion, many of these so-called software failures are a consequence of two factors

1. Increasing system complexity As new software engineering technigues help us to build larger,
more complex systems, the demands change. Systems have to be built and delivered more
quickly; lager, even more complex systems are required; and systems have to have new
capabilities that were previously thought to be impossible. New Software engineering
techniques have to be developed to meet new the challenges of delivering more complex
software.

2. Failure to use software engineering methods It is fairly easy to write computer programs
without using software engineering methods and technigues. Many companies have drifted
into software development as their products and services have evolved. They do not use
software engineering methods in their everyday work. Consequently, their software is often
more expensive and less reliable than it should be. We need better software engineering

education and training to address this problem.

Hi#t : Tan Sommerville. Soffware Engineering, Tenth Edition, Global Edition, 2016. Pearson Education
Limited, ISBN-18: 978-1-292-086153-1.
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A={2 1 3 -1 -1 TS,
-1 3 -5 4 1
(1) fTHIA O R L. {Find the rank of matrix A.)

(2) B I XABKL Ax=0 (xERY) OMEMOXTE IHOEERDL.
(Find the dimension and a basis of the solution space of the following
simultaneous linear equations Ax=0 (xER9).)

(3) TTHIADOFNRY bV O LM KA r & r B{o 1< 7 ML E
1#R®, oAT FEIns0 1 REBSTEYE.

(Find the maximum number r of the linearly independent column vectors of

A and these r vectors, and express the other vectors as a linear combination of them.)

(4) ROBWHEHET 25 % 5. (Consider the following linear mapping T.)
T:R—R3, Th=Ax

(2) TOBOKLE 1MOEERD L.

(Find the dimension and a basis of the kernel of T.)
(b) TOHROKLE 1HEOEEZRD L.

(Find the dimension and a basis of the image of T.)

3 -2

(1) FHADHEAMEERD L.

(Find the eigenvalues of the matrix A.)
(2) EEGHEOBEEEREZRD L.

(For each eigenvalue of the matrix A, find the eigenspace corresponding to it.)
(3) FRAZNALEL.

(Diagonalize the matrix A.)
(4) A EFERL.

(Calculate A™)

A= [7 ”*6} 295,
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