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The past couple of years have seen an increased interest in the Internet of Things (IoT). IoT is
one of the fastest evolving technologies and it is being increasingly adopted and shaped by various
industries and organizations to push their vision. (1) a result, 10T is expected to be a core

component of the future Internet and has received much attention from both industry and academia
due to its great potential to deliver customer services in many aspects of modern life. IoT enables the
interconnection of various appliances and devices to the internet, enabling them to communicate and
exchange data. This interconnected network of devices is expected to introduce substantial changes to
the ways people live and work. The main advantage of IoT is the ability to collect, aggregate, and
analyze large volumes of data, enabling the automation of various processes or generating useful
insights that assist in the decision-making process. IoT is being integrated into various application
verticals, including smart healthcare, smart industry, autonomous vehicles, smart agriculture, and
smart cities. The latest advancements in wireless communications and computing technologies
integrate enhanced connectivity, increased bandwidth and data rates, and ultra-low-latency
communications, making it feasible to connect a wider range of systems and devices and enabling the
realization of next generation IoT (NG-IoT) applications. To this end, researchers have identified a
number of key challenges that have to be addressed:

1. Large data volumes and number of devices: A distinct characteristic of IoT 1s the dense
deployment of massive numbers of devices. These devices generate a large volume of data that have to
be efficiently transferred and processed. The Big Data concept is concerned with how these data are
collected, stored, and processed.

2. Ubiquitous wireless connectivity: ile networks provide ubiquitous wireless co
enabling reliable communications between humans. Consequently, they are promising candi for
the communications infrastructure, However, the traffic generated by IoT devices features some
special characteristics and has considerable differences compared to traffic generated by
human-to-human communications. Therefore, these attributes have to be considered during the
design and deployment of future mobile networks.

3. Interoperability: Interoperability refers to the ability of devices and applications from different
vendors to work together seamlessly. It is considered one of the most important aspects of the IoT, as
it enables the communication and sharing of data among devices, regardless of the manufacturer or
technology they use. Key challenges in achieving interoperability in the IoT domain include the
diversity of devices and protocols, as well as the lack (2) standardization in the field.

4. Energy efficiency: Energy efficiency is concerned with the minimization of energy consumption
while ensuring the provisioning of a minimum quality of service (QoS). It is a eritical factor in IoT, as
most of the devices have limited energy reserves. Therefore, the reduction of the consumed energy
assists in extending their operating time. Moreover, achieving a high energy efficiency level can
effectively reduce the total network energy consumption.

Hi# : Rute C. Sofia, John Soldatos : Shaping the Future of IoT with Edge Intelligence, River
Publishers (2024)
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A-1 DIFORIc& % K. (Solve the following problems.)
() ZOBEEOEEEERD L. (Find the derivatives of the following functions.)

1 5
(a) y = “""'_;"-—1
X

(b) y=xe tanx

(2) kOFERED ZRD L. (Calculate the following indefinite integrals.)

(a) Ilog xdx

dx

2
x°=2x+1
o |
x—2
(3) kOEFESZRD L. (Calculate the following definite integral.)

.log x
==

A2 Fx)=xe ¥ ETB. (Let f(x)=xe )
(1 %81 REEEK F(x) &8 2 REBEEK f(x) 2RO L.

(Find the first derivative f'(x) and the second derivative f"(x).)

upward and downward, and inflection points.)

RSZRD L.

Find the area S of the region D.)

(2) By = f(x)IcDWT, k. ME. MY B#RZERENRT 20757 OB ENT.
(Make a rough sketch of the graph y = f(x) by determining the intervals on which f(x) is

increasing and decreasing, the local maxima and minima, the intervals on which f(x) is concave

(3) MRy = f(x) (0<x<1) LERx=1BXCxBTHENLSREZD 95, KED DM

(Let D be the region bounded by the graphs y = f(x) (0<x<1), x=1, and the x-axis,
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Question 1: Translate the underlined sentences into Japanese.

B2, ZETHEREEZRRL2SV,

Question 2: Translate the double underlined sentences into Japanese.

HHE 3. AXXFOZEM (1) & (2) WEIRLDOEZQ~D)HHBER, LEFEHIEREN,
Question 3: Choose the best words for the blanks (1) and (2) out of (A)~(D) given below to complete the
sentences.
(1) oBEFE
(A) with B by ©) to (D) from
(2) ORBRFIK
(A) as B) of (C) and D) to

R4, ROIBEILDARLE>TWIUL “True”, AbRITHIL “False” 2&&X 2 &V,
Question 4: If each of the following sentences matches the content of the article, write “True”; if not,
write “False”.
(1) Lu L OFFERERIZED &, TALREE] 17 B IREEENRT AT T2V OhEs Tk, #
NODENWTAF T, EERCENTATT EDE0,

% % [Answer:
(2) TAITRIZE) BEEEZEETILBboTz,
& % IAnswer:
(3) £TOANT TATREE] TRSIRIEISEE+HSRAFETHE LESTVE,
& Z/Answer:
(4) Lu 57 arXiv ICAR L7ci3TiE, TAIREE | ofFRCHENEBICET A ERISTENTVS,
& Z/Answer:

LIT OBRMICHEFETE AR IV,

Angwer the following questions in English.
5. TAIREE] BIEL TERhohZ &% 22 EETF A,
Question 5: List two or more things that the "Al scientist" did not do well.

w6, Ludffickd e, TATREE] REDLSITERTEZDOTLL IMN?

Question 6: According to Lu, how can the "Al scientist" be utilized?

o
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When an international team of researchers set out to create gn “Al scientist” to handle the whole

scientific process, they didn’t know how far thev'd get. Would the system they created really be

capable of generating interesting hypotheses, running experiments, evaluating the results, and

writing up papers?

What they ended up with, says researcher Cong Lu, was an Al tool that they judged equivalent
(1) an early Ph.D. student. It had “some surprisingly creative ideas,” he says, but those good
ideas were vastly outnumbered by bad ones. It struggled to write up its results coherently, and
sometimes misunderstood its results: “It’s not that far from a Ph.D. student taking a wild guess at
why something worked,” Lu says. And, perhaps like an early Ph.D. student who doesn’t yet
understand ethics, it sometimes made things up in its papers, despite the researchers’ best efforts

to keep it honest.

L, a postdoctoral research fellow at the University of British Columbia, collaborated on the
project with several other academics, as well as with researchers from the buzzy Tokyo-based
startup Sakana Al. The team recently posted a preprint about the work on the arXiv server, And
while the preprint includes a discussion of limitations and ethical considerations, it also contains
some rather grandiose language, billing the Al scientist as “the beginning of a new era in
scientific discovery,” and “the first comprehensive framework for fully automatic scientific
discovery, enabling frontier large language models {LLMs) to perform research independently and

communicate their findings.”

[...]

Lu says that the team plans to keep developing the Al scientist, and he says there’s plenty (2)
low-hanging fruit as they seek to improve its performance. Ag for whether such AT tools will end

13

1p plaving an important role in the scientific process, “I think time will tell what these models are

good for” Lu savs, It might be, he says, that such tools are useful for the early scoping stages of a

research project, when an investigator is trying to get a sense of the many possible research

directions—although critics add that we'll have to wait for future studies to see if these tools are

really comprehensive and unbiased enough to be helpful.

Or, Liu says, if the models can be improved to the point that they match the performance of “a
solid third-year Ph.D. student,” they could be a force multiplier for anyone trying to pursue an
idea (at least, as long as the idea is in an Al-suitable domain). “At that point, anyone can be a
professor and carry out a research agenda,” says Lu. “That’s the exciting prospect that I'm looking
forward to.”

Hi#t . ELIZA STRICKLAND, "Will the "AI Scientist" Bring Anything to Science?’, IEEE
Spectrum, 09 SEP 2024. (This article appears in the November 2024 print issue.)
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