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A-1 DIFOMicE 2 X, (Solve the following problems.)
() KOBEZOEEEZRD L. (Find the derivatives of the following functions.)
() y=Gx" =1’
(b} y=uxe  sinx
(2) koOFREBIERD XK. (Calculate the following indefinite integrals.)
(a) I x logxdx -
x+1
o | "
(3) koEEpERD L. (Calculate the following definite integral.)
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A2 Fx)=xe" &35, ([Let f(x)=xe")
(1) 251 JCBEEE /' (x) &5 2 BB 1 (x) R L.
(Find the first derivative f'(x) and the second derivative £ (x).)

upward and downward, and inflection points.)
FBS 2Rk k.

Find the area S of the region D.) ’

(2) BESy = f(x)ICDWT, B, Wl M BHKZHENT 20757 0%BENT.
{Make a rough sketch of the graph v = f(x) by determining the intervalé on which f(x) is

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

(3) Hfgy=f(x) (0<x<1) LEHx= li‘oJ:UxEEJ’CIEEﬂE)IE%%D&'@“% H#®DDH

{Let D be the region bounded by the graphs y= f(x) (0<x<D), x r_,l and the x-axis,
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Answer the following questions,

() EOFMET—» 5 ZOBBEOICHATS Z Lok TERI NS A ERARERT.

Draw the binary search tree that is created if the following numbers are inserted in the tree in the given

order.

2 6 8 12 10 18 ¥

@) FHORT SRR EOREN L HET—F ORTERATE LI > TEESNEDOTES,
KOA~ED >SS, HIORBERTERNDOTEND,

The binary search tree shown in Fig 1 was constructed by inserting a sequence of items into an erapty

tree. Which of the following imput sequences will not produce this binary search tree?

(A 5 2 49107 8 6 12

® 59 7 86 10 12 2 4
€ 59 2 76 8 4 10 12
Dy 59 2 6 7 &8 4 10 12
B 59 7 2 8 10 6 4 12

(5)
()

»© O O

& ® (12

1 Fig D

() BIOEEMIRRORIL. £H0/—RERELESHAEFHLICERT S, HIIMIRRORroot) DRITRERE

FLTWS, %] a |, [ b

| 2w L.

The following function named MIBROR( (Fig 2) creates a new tree that ig the mirror of the original tree.

Fig 3 shows the result of MIRROR(root). Fill in the blanks (a and b} in Fig Z.

/¥ ereate a new tree that is the mirror
of the original binary tree
- node n has the Jeft and right nodes
(nleft and n.right) */
MIRREOR(n)
if(n=mnull) then return

I* do the subtrees */
MIRROR(n.left)

* swap the left and right subtrees */
temp <

nleft < nright

Yook

©
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FEOIAA
the original tres

root

mirror(reot) TAERE I TAR
a new tree that is created by

n.yight < temp mirror(root)
=2 (Fig 2 =3 ({Fig 3
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Breadth First Search (BFS) algorithm in Fig 1 can be used to solve an avatar maze navigation problem as shown
in Fig 2.

e FNRI—PHRELOAY— MERSHAS I MEGEHRET,
An avatar should search for o path from the start point S to the goal point G.
& TNRIY—IMAROIEHE ITABATEHTES., LELE (RE&07Toyy) TEhikh,

The avatar can move forward 1 step in one of 4 directions. She can only move to position without walls (gray blocks).

Maze solver with BFS:
Create a queue Q. * Fo2—QEER ¥
Add the starting point into Q. /¥ A& —FHiE%E Q 2B &
while Q is not empty do QRN TRBDIES &
Remove the front point from Q. 1*Q O G AR v
1f the point is the goal point, then break. /* Zh—J/z BT ¥
Add the adjacent and unvisited points into @, in the order of right, down, left and up.
I BB LAEREMORRE. T 2. LOEC Q ITBinL T ¥
end while

B4l (Fig 1}

up

1 el S e

left «— — right e R s e R e R
| 258

down  EEEETTEmEs

B2 {Fig 2)

COTNIYXALARETHUTORNWIZER L.
Answer the following questions for the algorithm.

(1 A& }jﬂﬁﬁSﬁ15j”—J}/GE“E‘®EE§E (B0 Rk,
What are the steps from the start point S to the goal point G?
(2) HFA, HEB 08 LRERHRINSA.
Which is visited first, point A or point B?
@) ZOTNTYXAEHEA L THESNDBEARERZRI L. O TREBEREIT TR LCNERALT
TEBRDZETH S,
Breadth first tree is defined by connecting all the visited positions.

Complete the breadth first free in the answer sheet.

B& T
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KEUBEORETEEL, UTORMIELLDS N, B, ITRTHEMBICREATS L,
WAL, THEEENRLZEN,

Question 1: Translate the underlined sentence into Japanese.

B2, CEHTFHEEEMRLIZE N,

Question 2: Translate the double underlined sentemce imto Fapanese.

B3, AXHOZEH (1) & (2) KEFRbOE W) ~ D MSER, XEERESEREIWN,

Question 3: Choose the best words for the blanks (1} and (2 out of (&) " (D) given below to complete
the sentences.

(1) o

&) even (B} other ) as ) with
(2) OBRE

() along (B) due {0) then D) how

WE 4, ROBIBETORAR LGS TWHE “True”, &b/zitid “False” 2R3,

Question 4: Write “True” if each of the following senfences matches the contenf of the article;
otherwise, write “False” . '
(1) Meta#hbD 7V AFGERICH DT NY —OBEL. TBEINE1 2 —Fv ) TEEEN,
% Z /Answer: :

(2) BEO R T —TNVEHFOINPSI ETBE, FRF-TNEREEITTLE S,

% X /Answer:
(3) FRY—OBEZEHERACLVRAMT 2 &, EROFOHE CBRIOTRAT LMD LNEN,
2 Z/hnswer: :
(4) MEOFERFY FT—2 + 1 27 I OEEORRICH, HESDEREFHEORSNKELS S,
% % /Answer:

BT OFMICHKETEAIRS 1,

Answer the following questioms in English

5. AYIN—AMEETENEIDICDOWT HNeta BN EOIIITBELTWENEMN TWSEFTEE
FHLRE N, '
Question 5. Extract the part that describes Meta' s view on the feasibility of the Metaverse.

6. BHFOI—Y—BTEHREDT -y ELE2T I D OFREE BAMCBT L EH 2 ER LR
=W,

Question 6. Extract the part that describes the concrete solution for low latency data transfer
between distant users. '

:l
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--Is the Metaverse Even Feasible?
Just te make the network work will require new technologies and vast sums of money --

If you ask Meta!, or its peers, whether the metaverse is possible, the answer is confident: Yes—it’s just a
matter of ime. The challenges are vast, but technology will overcome them. This may be true of many
problems facing the metaverse: Better displays, morc sensitive sensors, and quicker consumer hardware will
prove key. But not all problems can be overcome with improvements to existing technology. The metaverse
may find itself bound by technical barriers that aren’t easily scaled by piling dollars against them.

The vision of the metaverse pushed by Meta is a fully simulated “embodied internet” experienced through
an avatar. This implies a realistic experience where users can move through space at will and pick up objects
with easc. But the mctaverse, as it exists today, falls far short. Movement is restricted and obiects rarely react
as expected, if at all.

Meta frequently demos an example of this problem—itriends surrounding a virtual table. The company’s
press materials depict avatars fluidly moving around a table, standing up and sitiing at a moment’s notice,
interacting with the table and chairs (1) if it were a real, physical surface. _

“That can’t happen. The table is not there,” says Rosenberg?. “In fact, if you tried to pretend to lean on the
table, to make your avatar look like that, your hand would go right through it.”

Developers can attempt to fix the problem with collision detection that stops your hand from moving
through the table. But remember—ihe table is not there. If your hand stops in the metaverse, but contimes to
move in reality, you may feel disoriented, '

Meta is working on EEG? and ECG* biosensors which might let you move in the metaverse with a thought.
This could improve range of movement and stop unwanted contact with real-world objects while moving in
virtual space, However, even this can’t offer full immersion. The table still does not exist, and you still can’t
feel its surface. .

Rosenberg believes this will limit the potential of a VR metaverse to “short duration activities” like
playing a game or shopping, He secs augmented reality as a more comfortable long-term solution. AR, unlike
VR, augments the real world instead of creating a simulation, which sidesteps the problem of perceptional

inconsistency. With AR, you're interacting with a table that’s really there,

Figuring out (2) to translate our physical forms to virtual avatars is one hurdle, but even if that's solved, the
metaverse will face another issue. Moving data between users thousands of miles apart with very low latency.

Users may exist anywhere in the world and the path data travels between users may not be under the
platform’s control. To solve this, metaverse platforms need more than scale. They need network infrastructure
that spans many clusters of servers working together across muitiple data centers,

The problems of perceptional inconsistency and network infrastructure .may be solvable but, even so,
they'll require many years of work and huge sums of money.

X

"Wieta: business name of Meta Platforms, Inc. (formerly named Facebook, Inc.)
Louis Rosenberg: CEO of Unanimous Al

3EEG (electroencephalogram): a recording of brain activity

ECG (electrocardiogram): a simple test to check heart's thythm and electrical activity

¥4 : IEEE Spectrum, Matthew S. Smith, 21 March 2022 K DHH:
URL: https://epectrum.icee.org/is-the-metaverse-even-feasible
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