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© HH oW - IR
B HAE5S O R N 5 F R
0 FTRoTALD
o "Efif
@ WAVE 7 7 4 V& GiAirAi, BEAMLT — X 2D 3
o MY Fourier 2423 %
@ R Fourier 2% 33
@ Mathematica X &
e PCM ICX 2 EHEDT Y XINEERH
o WERDIHT
o —fEmDIEE
0 5% 1 XItDLDOYRE)
@ SHDFEYETIX
e 5E EHk
o L hHEEIC

© Z%: Mathematica @ Fourier[]1 1231 % BRI Fourier 240D EF
@ Python TDHEER



ARHODOWEA - EAKEHIH

o 2 [ENCI¥ o THEAL Fourier ZH#a23H L 7. SENIZ DJSHMRE L
T, ZHELPHELER T —&X L Mathematica D/ — 7w 7%
ffioT. BREESORBELANLZEREITS, (BRHSEHTHEL
EET—RXTHLIR2LTHO58EEHT, ) 20Kk, 5DT
PENMEERBHD—DOTH % PCM % X o L it L 72, RO
2179,

o BBLA, #FE/ — N [1] D §4 LT IH., TR T AHITONT
WBFRETIRME L2222 E T2 2 (R — N2EE2005
HHXhTW3),

B H i %8 htt EENEY 7 — 1 T2 5 10 B ~FFEE5OEBREEZ AN~
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4 B (55 DRI E X % TR

41 EFRoTALES 4.1.1 U

@ CZOFED WWW ¥4k 205
o FRX—DFDED WAVE 7 7 £ )l guitar-5-3.wav
o Mathematica @/ — F 7' v 7 20211201fourier.nb
EAFL, BUEREGH (FRAZ by Feh DI TAZ by FICBE WG THI
T2)RET B L
R—IFILTAFLT (DLIK) TARZ by Fizar—

curl -0 http://nalab.mind.meiji.ac.jp/ mk/fourier2021/guitar-5-3.wav;
curl -0 http://nalab.mind.meiji.ac.jp/ mk/fourier2021/20211201fourier.nb;
cp -p guitar-5-3.wav 20211201fourier.nb ~/Desktop

@ (1) TERTEL 7 20211201fourier.nb & 72 U » 27 LT Mathematica % #CH]
Tb, A=a2—0 [{Hii] 225 [/ — 7 v 7 &2FH] ZERLTETTS (7740
ZBEWEOBT A by FTRIFIUL, FEITHIIZ SetDirectory["~/Desktop"]
ZELICEST L),

@ ZoORIFHHEZEEE, KFATERICIEV Mathematica Z#(ET 2 Z &,

US| 213, Safari Tl ERMLADGSGZ Yy 2 LT, (VY 2%DT 7 AL%
MHTHY Y a—F) BERLT. 7227 by ZRRRTIUTEW,

B H i %8 htt EENEYE 7 — ) 2290 55 10 [B] ~EFFHE(E5 D RERE
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4.1.2 WAVE 7 7 4 Ve FiAAA, ERMLT — 2 2HD T

fname="guitar-5-3.wav"
snd=Import [fname, "Sound"]

I T 7 4L guitar-5-3.wav % ZH snd IZHAIAL (snd 1 sound DD D), K
2T e ENHEETE S,

[sr=lmport [fname, "SampleRate"] ]

ZAUZ 44100 725133 TH S (sr 1 Sample Rate D0H ), HEH CD [ L.
44.1kHz EWSH YTV V7 - L= b THRELIZZEERLTWVWS,

sl=Import [fname, "SampledSoundList"];
samples = s1[[1,1]1];

EF v Y ANDEDEARLT — X % samples ITFRA L7z,

GF v Y XNVDRETR S rsamples=s1[[1,2]] ¥/l
{samples,rsamples}=s1[[1]] & § %, ({I: €/ FLDHER s1[[1,2]1]1 BFEL
20 )

BIRAIZ s1[[2]] BH > 7V VR TH %,

B M #h % htt BEEAWEY 7 — 1 T2 5
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4.1.2 WAVE 7 7 4 Ve FiAAA, ERMLT — 2 2HD T

B H i %8 htt

snd=Import[fname, "Sound"] TA YR—1+TFT3&

i
—

b B 10.25s | 44100Hz | 2 channels

LEEREZY > 2T EIEZZ 51T

2F v VAT OWE T —E2NRZ 3

EENEE 7 — ) =240 5 10 B ~EFHE{EE5 DR
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4.1.2 WAVE 7 7 4 Ve FiAAA, ERMLT — 2 2HD T

s3
gl

Take [samples, {1, 3*sr}];
ListPlot[s3, PlotRange->Al1l]

samples 75 3 W7D 7 —& (KXIX Sample Rate ® 3£%) DL T my L
THT

(> 7V ¥ ZRBEAD st kHz DT, 1 »5 3%sr T, 3WHOTF—Kwns52L
1272%, Take[l 1ZV X b6, FELLHFAO 7T -2 2D MK TH 2, )

= Take[samples, {62800+1, 62800+sr}];
g2 = ListPlot[x, Joined->True, PlotRange->{{1, 1600}, {-0.3, 0.3}}]

BOE DD 2 DX 62800 HHAD 262D T, ZIh5 157 (stx1s = 44100 &
DOF—&%) B b H LT, 1600 {45 (1600/44100 = 0.036 #43) v v b LTHIK, T
JIdEARLTAS LRV,

[ListPlay [x, SampleRate->sr] ]

EFdr. WMOHHLAT—X x OFRBLT Z L2tk 5,

B M #h % htt EENEY 7 — 1 =254 5 10 [1]
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4.1.2 WAVE 7 7 4 Ve FiAAA, ERMLT — 2 2HD T

0 B G 3R Tay X 362800 > 5 1600 {7

2y b
REHADDZ 1600/44100 = 0.036
N T T TT T e
mmmwwnmm
b m AT

4: 62800 725 1 B DiEARL T — & THA

B H i %8 htt BENEYE 7 — ) =20 5 10 B ~EFFHEE5 DRREE
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4.1.3 BEEY Fourier 22 L T B x

sT=44100 % N ¥ B, x= (x0,x1 - ,xn-_1) £BLo x DEEBL Fourier 254 ¢

= (C(), G, -, C/\/,l)T 3R %121% Fourier [1 2 2 IXE W,

c = Fourier[x];
ListPlot [Abs[c], Joined->True, PlotRange->A1l]

YO |Co| 270w b L, M & EIEIRS O ATiA T AT S 135
UL, NBAETETHN DI WOT, FFEEEELTRRT S L Hu,

~

f
(* n1~n2 OHFPT |clnlll Z7vy b T3, *)

graph[c_,n1_,n2_] := ListPlot[Abs[c], Joined -> True,
PlotRange -> {{nl1, n2}, {0, Max[Abs[c]]}}]

graph[c, 1, 1600]
graph[c, 120, 140]

Manipulate [graph[c,nl,n2],

{n1,1,Min[Length[c],2000],20}, {n2,1,Min[Lengthl[c],2000],20}]
\_

BEEAWEY 7 — 1 T2 5

B M #h % htt
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4.1.3 BERY Fourier 241 L T B E 2 TN 5

5

5
4

4
3

3
2

2

1
10000 20000 30000 40000 200 400 600 800 1000 1200 1400 1600

5:|Cal (n=10,1,---,44099) 6: |Gol, |G,
A=

-+, | Ciso]

120 125 130 135 140

7: 1G] (n=119,--- ,139) &7 8: |Gyl (n=249,---,269) &7
oy bk oy b

#i 8 htt Z° 2 5 ) JEl g% 3


http://nalab.mind.meiji.ac.jp/~mk/fourier2021/

4.1.3 BESY Fourier 242 L CREIIKE %

HFE XY > TRRT ST =27 %EL ThA (EAENFRDOTEMIZT TH
T)o BAMCHTRTHELED, 7r2 50220 THILT 22 ML RVWTH
%9,

V=213 130 HEHTH %, DFD |G| BEBRREWVDI ZETH B, (VAP c DEHR
cl[11]1, cl[2]11, --+, c[INI] &, Go, G, -+, Cu—1 TH D, VR MOERDOFSL
Fourier fRE(DA > F v 7 AN 1 TNTWVWB I L IFEET %, )

ZHEFZDOXFR—DEFDOREARFE D 1290 Hz THB L #ERT 2, ZHIE RO
%% 131 Hz 12380,

[
120 125 130 135 140

n
200 400 600 800 1000 1200 1400 1600

7:1Cpl (n=119,--- ,139) 27

6: |C()|, C1|, cee |C15gg‘ 2y k

B H i %8 htt BRI Y 7 — 1 T2 5 10 [6
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4.1.4 WEEBL Fourier 241 7% i\

WHEERL Fourier ZHa %318 3 % InverseFourier[] WO RBHEMHEIRTWVWS,
WRERR Fourier 241 L TITICR 200 7

x2=Re[InverseFourier([c]];
Norm [x-x2]

ListPlay[x2,SampleRate->sr]

TLD x 1Z RY OHEE (DF W EODBERDRT F V) THBH, HOEENRET 7=
®. InverseFourier[c] I RN ICQIZBE VA s LAV, 2T Rell 2ffioTw
%, (Re[] ZMEX72< TH x2 13147 x ITAL VA, ListPlay[] TEDHRWL, )

EREDEBECHIGT 2 C, % 0 12258 L TH & WBERL Fourier Z#23 2 . 2D
BoOEEHy T2tk s,
SEDOTETIE BT 2 LTBLID, XD/ — Ty 7 TEBRTE 3,

http://nalab.mind.meiji.ac.jp/ “mk/fourier2021/piano-cutoff.nb

B M #h % htt BEEAWEY 7 — 1 T2 5
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Mathematica X &

(FE2mORETHEEZAETRBELE L )
@ In[#] = E5 I MIHLT, a~vY FEZANLT, REI

[shift [+ enter

o 7Pl TAYIA Y - NLTHBERHE B,

@ Mathematica TEZRFADBE - EROLENE [KXFTHES ) VWS IL—LE
SFoTHRDTH %, Pi, Plot[], Fourier[] ¥ Y, EEDBEED &7 5 4Hi
13, KA DHGEDOHED NF o KLFICT 5, InverseFourier[], ListPlot[] 7%
EhY, =V —DHNTEN - BEEERT 5L Z. ARTDEHED X FEER/NFE
23 5. HulDEZEDIT %,

Bl: N=1 2 L7682 LY, 2> AXFIERHT n=1 O LI WKNIXFIT %,
(FE: N[ TSR THOELEEZ KD 2B N[ L ARIBEEL TW5, )

0 ZH% = Import["Wave 7 7 A L£4", "Sound"] T Wave 7 7 £ L EFHAAAT
EBIZRATE 3,

@ Mathematica TlE, N7 hLRITHNTY R P THT,
x={1,2} &2 a={{1,2},{3,4}} K&,

x OH 1 x[[1]1] T, a O (2,1) 7l al[2,1]1] THRE 5,
@ UR D list D% n1~n2 EHRZHD H 123, Take[list, {n1,n2}] ¥ 3 3,

B M #h % htt EENEY 7 — 1 =254 5 10 [1]
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Mathematica X &

@ c := Fourier[x] T, X7 bl (BUEDV R }) x ZHE Fourier 1L 72X 2 b
IV (BUED Y R M) B3 c 1§ 6 b,
Z21Z Mathematica I281F 2 B Fourier 21D EFRIZ. TOHBBED TR L IZER
3, ZOHBROTBIIAEDEZITE. KD XS ITTHIRW,

c = Fourier[x, FourierParameters->{-1,-1}]

@ x = InverseFourier[c] T. X7 ML (BUEDV R V) ¢ ZHHBEAL Fourier 2L
TeR7 MV (BUEOV X ) Y x XG50 5,
C DHEFROTEICEDE 21213,

¢ = InverseFourier[x, FourierParameters->{-1,-1}]

@ ListPlot[#fEYV X +] T v v bARE, ,Joined->True (R 5,
WHERL Fourier ZHA T2 8IEY R M 2|5 & &, ADEEICL D, KEEHTH
2 HDPADIEIT LD (BFHOMAHED /N X W) BRI > TS FETER
W, ZD¥ XX

[ x = Re[InverseFourier[c]] ]

DEIWFEREIMD (BHBE 02V TT2) LRV,
@ ListPlay[#fHV X b, SampleRate->¥> 7V ¥ FRHE] THAETE %,

B H i %8 htt BENEE 77—V =240 5 10 B ~EHE{E5 0/
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42 PCM IZ X B2 EBDT Y R IVESRIA

BridELih 2o 2 Th s, ErHd e, [EPRHEELT 2, HhkV
L EOKE (BEEEN) 226 DA EBE L WS, BEORMANEZHHRT 2 TEL
Gk (BRE) Hik B,

PCM (pulse code modulation, »SVAFFEZEH) i, 7FHur/EE (EHREHKOM
B) 27O RNMES (RO — B0) TRBET 220D 1 DOHETHH. &
FHCD, ava—X—0D7 Y RN F—F 1k, 7TYXVEFETHENLERE Lo
TV, BEENICE. ROZo12Ho<,

Q@ —EOMHMWCEEOMERETS (Y TULY (IBAML) 33, £1n3)

Q@ EEOHEIZERMOMTREATS (EFLTS. &)
o3 2 XHZ2E-RBICXT > T, do dbifWHEICIHD 2 Z e TEET S
& %, LPCM (linear PCM) &\ 5,

A2 —X—TUIHET 2 2EZ2 5., THRMOE & N2 EEOHRKTOEY
LWVWS IR B, ZDFEOHE (B y M) ZEFLEE Y MR IES,
8ty FDIEAIF 28 =256 BB, 16 ¥y M DIFAIX 21° = 65536 RETEREHET B¢
272 %, HAEM CD (1980 4E12 SONY ¥ Phillips 12 & b kgL Xz ?) Tk, BTt
Py ML LT, 16 ¥y FMRA XN,

Qﬁ”?iém@ CD 7L =Y —HHIDTIRGE S NIz DIE 1982 - TH %, LREL 5L 16 €y + CPU RV sy arpiifiliah
FETH o7z, RIEEE L LT, 1.2 MB OFRO 7Ry U— - 74 X7 DEL b T\,

B M #h % htt FENEY 77—V T2 5 10 [B] ~&
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42 PCM IZ X B2 EBDT Y R IVESRIA

AV a—R—THZHR (FE) 725813 BEXNWRESICERIEE 2 UE
L T(7FulBGEr»TYXNVERICENT 20D T AD Z# (analog-to-digital
conversion) £\ 5 ), BUEZRFIRT 2 Z LiTik5,

YO TUDTRERE . 1 ORNCHAIEY > Y U T AR ERLTWS,
I TREEPENIY, XD BEVEFEBROE PR TE S X512k %,

F2H CD T3, #/70/7ﬂﬁﬁ44umZ#&ménto;mm 1 B

44100 [EF— X ZFERT B L WVWD T LI B, T OMEIEFRA I N-HEIEFITROMES
12X 3,

Q@ ABAE@ERM Z 2 AHK S FOREIEEIZ 20 Hz ~ 20 kHz 2 Ebhh T3,
Q@ HrIFVYIREEEZ. BELEZVEDEVEORENED 24X hEL T 30EN
H5 (IR THHT 2T ITEBZRUL 52, LHHINAZD, #ik
[F DFZZETEAN LTz Fourier (RENCE T 2907 V 7EMTHAT A2 Z 2 b HkK
272595, )o
SOFh, AMEPEEICHET 2 E DR - HEDEDIE. YY) VIRBERIE
2x20kHz =40kHz XD EL TA3LEND 3,
Y U TREBER BTy MIOENRKEWIZY., TTOEFICL D BERT—
ZDEHENZN, BHAAT—ROBIZFNZFHERT 2,

B M #h % htt EENEYE 7 — ) T2 5 10 B ~FFEE5OFEBREEZ RN~
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42PCM IZ X2 BEDT Y XNEEFR

,\ail 1 (CD 7V —Y —Jre YD Y a U Eili o)
%5 CD Tlk. A7 LA (2ch) @D T, 1 BHEDZD.

441k x16 b x 2 =1411.2 kb = 176.4 kB = 172.266 KB

DF—ZPFND 225 (b Iy b, BiEANA L (=8 v ), K=2!"=1024),
12T, 2D 60 D 10.0937 MB (Z 2T 1 MB = 1024 KB &\ 5 EIR) »fin 3
Tk,

1982 FEYIFICE K LT\ U A — AN TARIERGRIEARTH 2 7n v B — « T4 22
DHEEIZX 12MB BERZ 720D T, 1 7OFFESEILHET DI, 10Ty
V— s T4 RV DBRBERE 572 b, TNTREAREHANTIER VL, CD WO HL
WA T 4 7 (T4 DTEEFSRHR 2 X512 T 572, 740 MB OBR L 7o 72) DSBS
Bol2DEHBARDZ L TH 5,

HEH CD TWX LPCM TEONET— X2 ZDE Zitsk L TW 30, ZD%KIE, B
Beffipstess Uiz, 1993 ££1C88 L7z MP3 (MPEG-1 Audio Layer-3) Ti&, JEfEIC & -

T, F—RDHFA XE % BIES TN T3 L AHBES k512557, O

B M #h % htt 7 254 4 FEE DB AN 5~
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42 PCM IZ X B2 EBDT Y R IVESRIA

WAVE (WAV) (&, Microsoft & IBMIZX D RESNBERT—ZHDO 7 +—<v T
Hb, 77 ANDIRTFIE wav TH S, WHIFEMR LD, LPCM TH>FY > 7L
Ter—=&ibhs (Fitg L7 —2ERZBEHT, BT —X8HLS52525TH
Bh3),

B H i %8 htt BRI Y 7 — 1 T2 5 10 [6
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A3 FEROOT 431 —fEEmo1EY

HEESEWNS & &, M AT (R UE@“C)t’C“i’%L\ BEOMEZDOHDIE x T
T, DFEDEBE x(t) TRTIIHZVDT, ZITHEIHD,

JEHl T R x: R — C 1 ZRD X 51 Fourier FREUEBHK 2,

(1) x(t)= Y " Tt (teR),

n=—o00

() —/ e "Frdt (nez)

& (n= j:l) ORBEIS, FOWE f = = TH B, 8 n HORMI % PR
W |n|f. no EE DREBEL nof WCRIET ZDIE. n=4n DETH %,
x BIFHUNE B%U;O)f\ G = c_o BRI, HHE |cinl = o] B

1 /7 i, 1 (7
G = / (t)e inFt ?/0 x(t) e MF gt = T/o x(t)e NFt gt = c_,.

(Cf. SEEBREE £ D Fourier 254 12X LT, £(€) = F(—€) A D 70, )

B H i %8 htt BRI Y 7 — 1 T2 5 10 [6
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4.3.1 —famD1EE

—JEHAXE [0, TS N BIRIE (B> 7V v ) T3, 3>V 7R T. = T/N,
BTV TP =4 = L TH YTV TT BRIk,

X [0, T] O N FHm tj:=jT: TD x Ofi x; = x(t;) ZHVS, ZD ¥
Fourier {33 C, 3XXTHZ BN 5,

N-1
3) Ch = L ijw_"j (neZ), w=e™/N
j=0

BERL 7 — U AR { G} ZAIES 0T, HiET A N IH (G BRAUTEW,
BT — U TARB{ GV 1 {ca)} B ROBIGRE O

Ch = Z Cp.
pP=n

{G} 25 {x} ZRD 21T, HHEAL Fourier Z2H#1 3 AUZ R L

N—-1
(4) 5=y Cuw" (j=0,1,...,N—1).
n=0

B H i %8 htt BRI Y 7 — 1 T2 5 10 [6
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4.3.2 Z%E: 1 RITDZLDOIRE)

R& L OO (M) fRkENG. ROEITEAOUIESFEREZ € 7 I,

%utt(x, £) = un(x,t) (0<x<L, t>0)
u(0,t) =u(L,t)=0 (t>0)
u(x,0) = ¢(x), wu(x,0)=1(x) (0<x<L).
u=u(x,t) IF BIDEVOHE x IZH o HOR t 1282 EMEERT,
T %R p ZIREE (BUREIHLDOHER) LT cld c=/T/p THEZBA
20, ZAUIERZEZEOIHEDEZICHE LV, VrAF) yeFE—IzTld k%
ZZBILTHORSZHES 2 I ek,

ZOMEDRIIRATEZ 5N 5,

= . nmx cn cnrmt
(1) u(x, t) = ,,Ezl sin == (a,, cos —— L + by, sin T ) ,
2 [t . nmwXx 2 . nmX
= f/ o(x)sin — dx, b, = % 1/1( ) sin - dx.

(1) OF n HOEARI > 7 %@HM}U; I W E S i i i (n=1
ST %) OBEIETH B, D

B H i %8 htt EENEY 7 — 1 T2 5 10 B ~FFEE5OEBREEZ AN~
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4.3.3 SEDFEE T
BTV T fs =441 kHz THY TV I LT =26, T=1s(1¥) 5
DIES (N =£T = 44100 fEDRE) ZH D B U THER Y — ) =& L 72,

A T =1s OJAAES & A7 LT Fourier fFREBF L2 21T/ 5,

FAE5 D Fourier FREUTIE G = c_p, |cn] = |con] VI BRI D 23, BER T —V =
FEUTOWTIE, ROBFRDED 5,

5) Co= Con=Cuny [Gol = Cal = [Chal

il 0 (0< n < N), 6 |C)| TFEY M T3 Y. AN 5,
Fourier SCEUER (1) O3 n HOFMI %

3(T=1s L LTHB I 2BVHZS),

|

vt s w0 = o) 1o

C1 t C_1 Li 1 HZ @ﬁkﬁj\\ C2 t C_2 bi 2 HZ ODEJ‘Z’\

|Crzo| = |Cu—120] DIIRAE WD Z 2, JHEHED 129 Hz OEAHRARE WD ZE 2 E
BRLTW3,

%@ﬁ&:j{%lﬂ@bi |C253| = |CN_253| ’6250720 258 Hz @fﬁﬁj\ﬁi%o)y_@:kgxb‘: r
PEKRLTWS, —&FEW 120 Hz OEBBAZICHR o TWB DX, FX—H 1 ZOTOIRENH
RTHBZEehDH, bodbThb,

B H i %8 htt BENEY 7 — ) T2 5 10 8] ~EFFHEE5 O E
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4.3.4 BFE

1A 7 Z—=TEVEDREBIE 2 f5TH 5,
FAEDOERETIE. 1 A7 X =708 12 5 IcHE S5 (C, C#, D, D#, E, F, F#,
G, G#, A, A#, B),

TR TIREET ORI EFLEINC 25 (& L\i;]:b%)\ 25T 35D0VEHETH
Yo £o T, FHEEOVE FEBREUE 2112 = 1.05946 - - - 512725, Y7 7 OO HFRA

7 —
Meds A (7) OFR, Tl 40 He KRN EOT, 20T C (F) o (k
EI 9 1. \{RL\) O)Fﬂ(&@ui

440
91z = 2616255653 - Hz.

t@%ﬁ@¥&~®%ﬁ\:hiblﬁ7&~7ﬁm\§%§:Bom~~%ﬁﬁmﬁ

BLEDTHS S, HEIC [Cao| PRKICKEST-DE. EHEHDF 2 —=V T o7
DTH 5 % 0

B H i %8 htt BRI Y 7 — 1 T2 5 10 [6
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435 X hREEIC

(ZOHEEFEEPITT, TAEEA )
EIZE, BAEBIEARBICR SN2 DI TRV, ZOBEIE T=1s1%. ZDE
SORMNCIR SR NATEENE D D B,

BHO=D, BRI f OFES u(t) =" 222, 0<t < T TredkL T, (AH
T OEHAREE Y L TD) Fourier fRE(% kD % ¥,

cnh = L /T u(t)ef"”%’rtdt -1 /Te277i(f_"/T)tdt = 1 /TeiA”t dt = i (eiA"T - 1) .
T Jo T Jo T Jo iAn T
PR Ap =21 (F —n/T). Shbb
An
2

T=1s, f=130813Hz D& ¥, n=125,---,135 OHIHT sinc(A,T/2) ZFHAX
RN

|en| = sinc

B H i %8 htt
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5(5%2 Mathematica ® Fourier[] X351} % BERL Fourier 21D EF

FElX Mathematica @ Fourier[ ] 237 7 4 —/L b TEHHET 2 Did (G, TIE%%K)

Cl = 1 Ng_lx-w"j
n - o
VN &

THd, C ZatH I ¥ 3121E. FourierParameters—>{-1,-1} W5+ 7> arv%rh
ZIUTR WV,

[c=Fourier [tb, FourierParameters->{-1,1}]; )

EZAT, BEPEBETHZ Zh b,

1 —
CG=—=¢
VN

EWVSBRAR D T 3, WRITNRT — 2R MUZOWTIE |G = L G Thah

5. BB ERDID T RHEE (37 —ART PULBREL RS nldE ZhHN3),
FI7 4= DEFHE->THEW,

3w =KW = xiw™ Y TH B LIERYE Ko
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720 (2014~).
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