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Choose the four problems in Problem 1-5 and answer them Write the problem number which you .
choose.

RIRE 1 XOMBREICEZ &. ,
‘. Problem 1. Please answer the following problems.

LUTO2MHMO TR zeEL5.
Consider the following second-order differential equation,
2 2
=T, Glz1,m)1 iurmﬁﬁ*ﬁ:eﬁmﬁwé
Here G (1;1, Zs) satisfies the followmg boundary cond1t10n
Glei, 22) = { Gy Eiﬁ = Z)’> a).
W~EORVIZEL . S
Answer the questions (1)~ (5).
) p(21,22) =0DEE, G(z1,20) X T2PHOBEKLRD. G(zy,70) BRD L.
For p(xl,:z;2) =0, G(z1,z2) depends on 2 iny. Find G(z1,22). '

PLESERNT,

.- By using a central difference approximation, : .

4 fle+A/2) - fz-A/2)
el FEEERY

LS \jﬁas”ﬁ%:ﬁUTZD

we rewrite the dlfferentlal equation. ‘ - .

@) G(z1,z2) % G(z1+ A, 22), Gz, — A, 25), G(z1, 22 + A),G(zy,z2 — A), p(z1,T2)
EOA ZRHOTRE. ‘ .
Express G(zy,z,) using G(z; + A, zo), G’(:vl A, 29),G(z1, 22 + A),G(x1,29 — A)>
p(z1,22) and A. S
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Choose the four problems in Problem 1-5 and answer them. Write the problem number which you
choose. ' :

FI%1 (DJ%) Problem 1 (continued).
UTo[ Jic@Eszmazr Az,
Enter the abpropria’te phrase in the following . -
R TRDERERNT, Gz, 72) % AEIEIC L Y RDB. FabtOFETHE, ntl A7y 7ED
Glz1,22)EDAT Y7 BD G(zy + A, 33),G(z1 — A, ), G(z1, T2 + A), G(T1, T2 — A) D
KRB, HUZ - FAFADFETIE, ntl 27 v 7EOG(21,22)8 n ATy FAD|  (3)
Entl AT v TED @  |»okws. - E
Using the equation obtained at (2), we calculate G(z;,z,) by iteration. In Jacob’s method G (z1,22)
at the n+1th step is calculated from G(z1 + A, 22), G(z1 — A, 23), G (21, 72 + A), G(21, 22 — A)
~ at the nth step. In Gauss-Seidel method G(z, ) at the n+1th step is calculated from| (3
at the nth step and (4) | at n+1th step.

n A7 v 7THOG(z1,22), Gz 4 A, 22), G(x1 — A, 22), G (21, 22 + A), G(T1, 85 — A) ETET
5Ex3. . R : ‘ |
G(z1,12), G(z1 + A, 23), G(z1 — A, 23), G(21, 22 + A),G(z1, 25 — A) at nth step is given by '
the following table. : : . :

G(z1+A,22) | 024

G(z1 —A,z3) | 0.26

G(z1,z2) 0.25
G(z1, za+A4) |o0.28
G(z1,22 —A) | 022
EEL, a<Ts—A<zo+A<b LT3,
' Here we set g < To—A<zo+ A<}

) p(z1,23) = 0.1, A= 0010 =D+l 27 v FHD Gy, 2) &% 2 COHBETRD L.
Find G(z;,z,) at n+1th step by Jacob’s method for p(:cl, Z3) = 0.1and A = 0.01.
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Choose the four problems in Problem 1-5 and answer them. Write the problem number which you

choose. _

fElRE 2 ROMREIZER &£.

Problem 2. Please answer the following problems.

(a) BOPIZIIEES M, RESEIRA > TV3S.
ZOFNG AEOERFEERCRYETEE, B
ER2ETHIHRERD L. o

A jar contains 5 white balls and 8 red balls. When
randomly draw 4 balls from this, find the _pfobability of
2 white balls.

(b) TR O B R () R O
CRCEX LR LE,

le —-Ax

f(x)={0 (x>0)

" (otherwise)’ Wh;ere‘ A>0

ZOHMOMHFEEX], ROGBV[X]ZRD L.

A continuous random variable is X, and the probability
density function of this distribution is given by the

following equation:

e -Ax

r@={

Find expected value E[X], and variance V[X] in this

(x>0)

(otherwise)’ where A > O. .

distribution.

(c) EFUAFEFELX OHERE ERIHS (x) AR D

HTExLRELE,
fG)=1b—a, .( Zx=>a
\0 (otherwise)

T ORI OIEEEX], ROSEVIX]E KD L.

~ A continuous random variable is X, and the probability

density function of this distribution is given by the
following equation:

1

fx)=3b—a
o (otherwise)

(b>x>a)_

Find expected value E [X], and variance V[X] in this

distribution. -
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AL ~50FP0 452 BRLCAIICE L L. BRLUEZBEESFILTRATLI L.
Choose the four problems in Problem 1- 5 and answer them. Write the problem number which you
choose.

B3 ROMBIER &

Problem 3. Please answer the fol lowing problems.

SOFROFT, FLU—IRF T, ARREDERNERICEATER. ¥, BETDARD
BB L EES — ARy N TV OBEREE - T3, |

@ IO LEBEROH, KX bapFilBnT, 1/74/ﬁ*%7v7 &i&@;o’ﬁm#ék
E2H5D0, FlERLTER @s%%mM%uLTL«;

() &I, 5% TVEROBEITZR v F TV L2 TEDL S IBLT 5 LEX 50, BHOBERE 200
%HLT R T,

In the “'COVID-19 pandemic”, the utilization of telework, online meetings and so on has progressed rapidly. In
addition, demand for mobile game machines and Internet TVs is increasing due to the influence of self-restraint at
home.

(a) Against this background, describe what you consider online education and telework in post-corona. In addition,
describe your opinion using examples in more than 100 words. .

(b) Next, describe how the TV viewing style (including Internet TV) will change in the future in more than 100

words.
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FIE1~5DR»b 4 2@RL CRICEZA L. BRUCHMEESRILTREATDIZE.

Choose the four problems in Problem 1-5 and answer them. Write the problem number which you

choose.

IR 4 ROMBEIZEZ &

Problem 4. Please answer the following problems.

(a) N7 BT ERIRD L IITREND.
(1) HERFRBICHIET DEELES.
<w HEDOL - & H/NE W 2 HOE K

—ODEIREED, TORESRED @2&
DEFTRES. Z02RKOFEO—HFIZ
00, fFIZIETL BEVYETE &'
\Z, TOEREFTIR 2 MDEDTHEED
ﬁ%%%kLT%O%&%zé
(3) EX 1 LMIE-STWRITHIE, HEH#
BERTTE. 5 TRITAEOIIC
5.
oL E, WM R—SARERIE

_ al, az, a3, a4, (15, a6
51 —%& 0.2, 02, 0.5, 0.1, a%}

BV,
TIN5,
(a-1) ZOTUAMIR LT, BHBEZRL,
N7 R E K.

(a-2) £/, ZDLEDOEH/ERERD L.

6 DDV RNV T DREEERERL

The procédure of Huffman coding is shown as follows:

(1). Make the leaf corresponding to each source
code. _

v (2) To two smallest leaves of probability, make

=

one node and connect these two leaves with
a branch to that node. We assign ‘0’ and ‘1’
to one side branch and the other respectively.
Furthermore, we consider this node to be a
leaf which has the sum of the probability of
two new leaves.
(3) We finish a code configuration, if there is
only one leaf. Otherwise, we return to (2).
Let 1.i.d. (1ndependent1y and identically distributed)
sources,

¢ (%™ 9 G 4y G5 dg
1 _{0.3-, 0.2, 02, 015 0.1, 0.05}_

Given six symbols with probabilities as shown above.
(a-1) Find the Huffiman codes including the calculating

_ process.

(a-2) Find.the average code length of the Huffman
codes.

L) EALER L MBEICHAT L.
Explain ' Sampling theorem” briefly.
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MREEL1~50F25b422BRLCHICE 2 L. BRULMBEEESRLTEATEZ L.
Choose the four problems in Problem 1-5 and answer them. Write the problem number which you
choose

F"iiFE 5 «k(DFﬁEEL.%z.J:
Problem 5. Please answer the foIIOW|ng problem.-

(A== F 4 I LT, FIREBBERICONT, 2hth 200 FLUETESOERZ®R

B, BRICIEIRNLRBREEEDD T L.

Please describe your opinions about the advantages and the problems of “*Super city concept” in each more than

100 words. In addition, include technical issues in the opinions.
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mEl | : o
CRiET X i, BREBECOF voov 2, BREN
ROEHH. HOHFEMELOAL v &2 2 ﬂm%
#énf@%#%écki BHQ,—QBPHFLEL.E
'v %Vﬁéébfbxéoﬂ%ﬁﬂt_wc;vfV%S%Eﬁbék 0

@%bc@éﬁﬁm?ﬁntn UTFo&MeE L X, C o
_ , | _0
(1) EX WEC@@WF?Mi’“FE}#?‘Tj‘émbl%é S
b b3, ERICERITNS D€ h, o R
(Z)Q@Eﬁuzwfvwﬁ#?ﬂ%ﬁﬁf
d2V RdV 1
+—=V =0

az TLar ' Ic
rEENE, CORE, UT02iE) OHETHY, |
(2-1) 4Y#72 kL 3HUEEN L BHBCOBERT 2 28T 5,
(2 - 2)#%»/&@% BT AN F — a4vﬁaﬁ@&%x%»?—ﬁ%ﬁ%%ﬁtf?;;»ﬁa

- LCHORT %,

(3) B %S & % %90 X DBHAHE L TV = 01 % 575, % DRI E S BEREREE 5. £
DS HFRRICBT B, VOEL LTV = de " coswt %%K% A Vs w&ii’?ﬁlkﬂ‘éo _n%tfk

RALTEEL, £EOKLTH Y IO&ED D
— R v é_ 1_ 2
‘ y—ZL‘j'oJ:U\w ==Y

LB BT L B,
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(4) ThHDERy. wd, Dy=0, (Dw=0. ({) (¥ #0. 02>0), L%3L %, ThFho

ROVEHAHEE B, Cho300BA IOV CVORBELOBIEE T NERNERE L,

11
-

(5) FEOBMAHERE FLHRE b 0N LR A REES oV TR L, S I ¢ s
Tk, | ' '
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[IRE 2 '
RicRd & 5 2lEa. MU 0)DORT v v VEREH
B3, Ulx)
0 x<0) | . A
U=qu, EEH O<sx<a)| U,
0 (x> ay

CDRT V¥ VEEIL x <0 DEEILLZANLVF—ETA |
ST 2EEmORNFREL S, 5] x<0). I 0<x<

a). Ul (x> a)lic B3 3 HEBECE . Zh T, (). ¥y (-
Ym0 E T 5, UTFoRE &L X,

(1) BRI BB Yal—F 4 VA FRRERO L5 B B,
h? dz’l-’l(x). |
: 2m  dx?
TCZT, h=h/2nTHY, hRT TV IV ERTH B,
ST . I c:ia'b;‘;e/;1/—7—f4~y7f_73g5¢%%m

=E{i(x)  (x<0)

)
(2) BFTRO<E<U, 2F2 X5, —MIC, %00, v dm@BRD X 5 KB 5,
i(x) = Ae®* + Be~i
Yi(x) = Ce™™ + De™*

hyy; (x) = Felr®

(4. B. C. D. FIZE%0

SHEOYENERZB~L, 7. FEnG 0). kG OERD L,
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(3) x=0, aicB\CHEBBEKL 20 1 RERBUILER CHRITNITE LT,

CHLDEME BREMH 2HRIRETNTNE,

(4) HRIBH, |

{a+Br-a-97)
{1 +5Dreme — (1 - Fhreraene

F—
-
LB L RRAE,

(5) BFoBEFEIT = [£ = OO CHBREBERD TEL LIS, USEE~THIAE

WL E Uy E > 0). THHEF Y& v VBEOEacH LT YD X 5 1cEfts 6 pli~ X,
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[ERE 3 - : . ’ _ o : '
NEOKF L2 REEAL 5, NTREHEORER., INTOBTREL2, i~ DX NThicH
T AR TEnREELTED S EHTE S, SNTHIREINIOT Nn =NTH 5, 1KTF
DEETFREDTIANF —%e, 6,5, T 5L MFROMMN, Ny, 0y, JIET 2R EEDT
ANF -l g = L REND, COMTRUBETORBICREML T\ 5L ¥, ZRTREOK
FHROMn, ny, -y, Y2 L BHEEEP = e FE/ZTE 2 N5, Z= z,'.e-ﬁEi S ECEE B = 1/ksT

hkgld TNV =V ER) TH5B, ZOMRIBTED D z’o@é%ﬂicomf}: 3, ,

V. HEORTREEDE H0 2K T Hn, OPHEL R HEL THE S, RRRO XS IKRT T L8
SERN :

an nbe“ﬂnyfp 27(?1)712 e~ B(nigrinzgy+-)

P ~Brpep 3 () —B(nye4+Ny8,4
ane ki pznlnz---e B(nyeg+nzgp+-)

28 IP BREpEBR TS CORBIOWTOME L 52 LiRT, UTo&MIcELL,
(1) Eomz, PERWTE L EIRIND 2,

(2) 5041 LRIV BAEVRETEEZ 5, :h’oin—?ozim:muf;nfo TRNEORLFIZ DT
OMEL Y, n,=1 CEN-1HOKFicoVwTOMEL BT Lichd, ThoonEEKEZLEN

Z,(N), JZ,,,(N— e %E@‘A: UFoXdicind,

Zy(N) = 3P 0y @ Bmartnaez) My =00 L E

nyt+ny+-=N o
Z,(N=1) =3P 0. e fmatmer) . p 10k %
» ny+ng+--=N-1

LOLE, M. Z,(NMEZ,(N - DEAVWTRT RN S C & &R4,

e Pz, (N-1)
n,= -
P Zy(N)+eFoZ,(N-1)
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(3) —HUCON < NO L EH D STOMBR  log, Z,(N — 6N) & log, Z,(N) — 22D gy I BT,

SN=12 L. $7FECH S OREDOME L 20T NiCET 3B CiREpOEEIFE L v e

Hrpr, DB JBIW (- gy 5 e nTED, COREMAVE L EROTG R,

7y = [P 4 1]'1

872:60 TNRRL, uZED L, ZOuzfMEndd, £z, ZORTFORED FEHIM L TN 2 2

(4) TTRIT, n, 280,12, DX S CEBOBRBEMS C L BAFINEBARE LS, COBEA/IK

e, >pk LT, LeARICHET 2 R0 L 51k B,

Y =oMpe ~npB(Ep—i)
n, =

? - Z;p%oe”npﬁ(gp_ﬂ)

z o3z,
7y = [eFE — 1]'1'

ERBT L ETE, BEOAR SR,k = (xl < DEAVTAL). OMT O HEHALIE

T B D

(5) EekoZzm it T d, Bil»Dp(e, —pw) » 10 L Ficld . iy = e P& M L i3 = b & RE,
T DRFDHRE 5 HEET 247 % (T & I 5%,
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