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A-1. DITORWIZEZ XK. (Solve the following problems.)
(1) ROBEDOERERE KD XK. (Find the derivatives of the following functions.)
(a) y=(z*+ 5z +6)7
S
(2) XOATERTERD K. (Calculate the following indefinite integrals.)

1
() / x log $dcc
zt+1
(b) / T
(3) XOERTZRD X. (Calculate the following definite integral.)
2
/ *(2 — z)°dx
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A-2. f(z) = g-i—sinm 3 5. (Let f(z) = 5“?‘811113.)

(1) B 1RERE f(z) L& 2 REBE f'(z) KD k.
(Find the first derivative f'(z)} and the second derivative f”(z).)

%lﬂil

(2) A% y = f(z) (0 <z < 27m) i22oWT, B, H\E MY, ZHAZHEANRT,
TDTZ 7 OMER DT

(Make a rough sketch of the graph y = f(z) (0 < z < 27) by determining the
intervals on which f(z) is increasing and decreasing, the local maxima and minima,

the intervals on which f(x) is concave upward and downward, and inflection points.)

B3) Hify=flz) 0Sz<m) ER =Bl B THEINI2XFEE D T 5.

(a) BB D OHTES KD X.

(b) EM D % 2z 0 D 12 1 B 2T T % 3 EOHE Y 2R X.

{(Let D be the region bounded by the graphs y = f(z) (0 < z < x), the line z = 7,
and the z-axis.

(a) Find the area S of the region D.
(b) Find the volume V of the solid obtained by rotating the region D around the
Z-axis. )
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C-1. BLFORIWZEZ L. {Solve the following problems.)

(1} 22o0FA X ={1,2,3} 2 YV ={2,4,8} & A 5. (Consider two sets

X ={1,2,3t and Y = {2,4,6} .}

(a) XNY ZzRD &K, (Calculate X NY)

(b) X xY & L. (Caleulate X x Y.)

(c) X2 H Y ~DLBHEHOFE —DFITX.  (Show one example of
a function from X to Y, which is injective and surjective.)

(2) OBLEOBREHESUREG P L EE - CLBREFRA=(P,-) 25X
%.  {Consider the set P of non-negative integers, the operation —, and
an algebraic structure A = (P, —).)

(a) ADPEENEDINIZ2VWTEAL.  (Answer whether A is a semi-
group or not.)

(b) EEEORE (o) It 23BADCEBELZEA L. (Explain the reason
of your answer to the above problem {a).)

(c) AlLBfImhidiud, ThEB A, BB 2L EA L (Find
an identity element if it exists in A, otherwise answer “None.”)

C-2. AFORCIZER L, (Solve the following problems.)

(1) EEH P,QREAVEHRERNE =(-P)A(QV(-R)) L2V TEAS.
Fo7A L v IXEREM, A BEREM, - XEEERY.  (Consider a logical
formula E = (—F) A (@ V (—R)) with propositional variables P, ¢, and
R, where v, A, and — respectively represent disjunction, conjunction, and
negation.)

(a) EDBEBMEREEF. (Write the truth table of E.)
(b} EORIBERLRD L. (Find a disjunctive normal form of E.}

(2) ATFDZ5 7 GIZD0WTEAS. (Consider the following graph G.)

() IERl a DWEAEBE X L. (What is the degree of the vertex a?)

(b) ER o 2THA fOBHELEA L. (What is the distance between two
vertices o and f7)

o) GIZNI AP VBEXSIFBEITNERD, RVEBERE TRLL &

Cor

’md:icl:. Find an Hamiitonian Cyc}e in & if it exists otbel‘wise,
?
answer “NOD@.”)
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B3, AXHOLE (1) & (2) WHEDRDOZW~D)h5RY. XRERS TR,
(1) oI

(A) And (B) As (C) From (D) But
(2) OBEREK
(A) on (B) with (C) out D) of

B4, ROXPALXDOABREAH > THNL "True”. DTN “False” 2EEREWN,
(1) TEA > 7 50EMTH DD ANL DEFELCHBEHOEEFTDOINTH S,

(2) IoT OFNA ABERT DREDT —F 2RFMITEE - LHTIUNEND D,

(3) IoT OHEEAEOMEIIRIINTNWTERBR T —OFNA AOBENRTETVS,

(4) THRNF—FELE, BERD QoS 2 L5, HEBNEZE/NNREMA S I ETH S,

TP ORBICHEETEZRI N,

B 5. AP THETENTNS T A AENTWSIEHASTFEZFIRE LI N,

RE6. AP THETONTHWLIREOEBEFEME O Ea—F 4 D THNOBESKIZIDEHINS Z
EEFIBELEZE N,
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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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