EFNE L 7 — ) 254 55 10 1]

~EFEET DR TR D~

o6 FEL
HEH $h52
https://m-katsurada.sakura.ne. jp/fourier2022/

20224 12 H7H
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EP7N

@ AHODONE - HifgHI
EER CREEDY N2 Kk AN S
@ T oTALY)
o HE(f
@ WAVE 7 7 A V& GtaiA&i, AT —2 20 H§
@ HtB Fourier Z¥#19 %
@ JUiEERL Fourier 24a7% K¢
@ Mathematica X &
o PCM Ik 2EF DT Y ¥ IS5
o FEFR DT
o —MEmDIE Y
0 &% 1 RILDLDYRE)
@ SHlDHEE T
e &%
o L &I

© =5 Mathematica @ Fourier[] 12} % HEfL Fourier 25 7E #
© Python TH IR



AKHDWE - HifEHIH

o 2 [F[IZE - THERL Fourier 212 FiBH L 72, & El: Z DG & L
T, ZHLHDHELLERT—% &£ Mathematica D/ —+ 7 v 7 %
ffioT, HHESOMEBZHNEEHZ2ITH), (BHEAHTHEL
TEBERT = TCHL I 2L THs)HEZ T, ) Z20%, HOT
PINMSFRHD—DOTH 2% PCM 2 &> LA L 72, DTN
Z1T79,

o BTt FHE/ — b [1] D§4
TR L 22 B EICT
BEH I T03),

WM 203, 70 s 7 LIconT
2L (E/ —MIHEHELLDODS

BE HI %6 2 htt B L 7 - 2%

10 ~ G S5 D
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4 HREE5 DR %

41 FTRoTAHA LY 4.1.1 HEf

@ ZOEEDWWW HA L 25
o ¥¥—DFDED WAVE 7 7 A )V guitar-5-3.wav
e Mathematica @ / — b 7" 7 20221207fourier.nb

EAT L, WMLGHT (FA7 by FEdLUFF 27 by ZICiE o 5403
2) IRET S L,

—3IFNVTAFLT (DLIC) TAZ by FlcaE—

curl -0 https://m-katsurada.sakura.ne.jp/fourier2022/guitar-5-3.wav;

curl -0 https://m-katsurada.sakura.ne.jp/fourier2022/20221207fourier.nb;
cp -p guitar-5-3.wav 20221207fourier.nb ~/Desktop

@ (1) TERFEL 7z 202212071fourier.nb %4 7L 7 Y v 7 L C Mathematica % jtd
B35, A=a—0 [{Hl] 26 [/ —F 7y 2% ] 28R CHITT2 (774
WEBEOIZOBT AT by 7 ChiFiud, FEITHIIC SetDirectory["~/Desktop"]
ZEMICET 2 L),

@ ZoBIIFHEZREE, R4 HRIZHEV Mathematica Z#fET 2 Z &,

Y Z1$, Safari Tl EMLAESS 27 )y 2 LT, Ty 2hD7 74 L%

Mgy ya— ) Z2#ERLT, 7227ty 72ERTHUTR G,

BE HI %6 2 htt BRUEL 7—Y
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4.1.2 WAVE 7 7 4 VEFRAR, BEANT—2 200 1T

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

INTT7 74 )V guitar-5-3.wav 22 snd ICFEAALE (snd IF sound DDH D), K
YT LEBHETE S,

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

TAUE 44100 72139 CTH D (st 1d Sample Rate Db D), F4A CD L,
441kHz LW Y7V L= b TRELALIEZRFLTR 2,

sl=Import [fname,"SampledSoundList"];
samples = s1[[1,11];

EF v V2N DEDEARMT —4% % samples ITFRAL 72,

BT vV RV & rsamples=s1[[1,2]] £7:1% {samples,rsamples}=s1[[1]]
ET %, (I €/ 7VD5E1E s10[1,2]1] BAFEL KRV, )

LA s10[2]11 B> 7)) Y IR TH %,

BE HI %6 2 htt BRUEL 7—Y
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4.1.2 WAVE 7 7 4 VEFRAR, BEANT—2 200 1T

snd=Import [fname, "Sound"] TA Y HR—FT 23L&

i
—

b B 10.25s | 44100Hz | 2 channels

X1 FERY Yy > 2T EEPHIASIET

2F ¥ VRN TGOWET =Y DBRZ 5

Fe

i & htt

BRUEL 7—Y
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4.1.2 WAVE 7 7 4 VEFRAR, BEANT—2 200 1T

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

samples 25 33D 7 —% (I IE Sample Rate D 3 fF) WL T7uy FL
THT,

(v 7V TTHBED st kHz % DT, 1 25 3xsr T, 3RFDOT—F L) T L
2% %, Take[] IZFV A D6, HELHMHDOT—F ZH TR TH %, )

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

T D IR 5 DIE 62800 FHAD 254D T, 206 184 (srxls = 44100
DF—% %) B H LT, 1600 {4 (1600/44100 = 0.036 F54r) 7@ v b LTH, Z
T3 el L TH B E RV,

[ListPlay [x, SampleRate->sr] ]

ESrE WDILAT—% x DEERST I EDHIES,

BE HI %6 2 htt BRUELE 77—V
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4.1.2 WAVE 7 7 4 V%A Hm, BERLT—& 2 h T

9 2 S S 3 s Fa y b X 3 62800 725 1600 i 7
a2y b

1600/44100 = 0.036 &

N YT T T T eTYs
) m 1s | 44100 Hz

[ 4: 62800 7> 6 1 W3 DEERN T — & T4

FE H o #h 5E htt fBEue 7—y
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4.1.3 Bt Fourier 244 L TR Z AR %

sr= 44100 & N &8, x= (xo0,x1 - ,xN,l)T LB L, x DHEEL Fourier 21 ¢
= (G, G- ,C,\/,l)T %R A1 Fourier[] ZH A IR,

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

Ml |G| % 7 my F L, 20 6 AEBURS O30S 5t A ML 5 133
L2l NIEFRETETHP DI T, fIHEIHEL TRRT S &RV,

f
(* n1~n2 OHFT |cln]]l Z27uy T35, *

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[Length[c],2000],20}] j

BRUELE 77—V

BE HI %6 2 htt
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4.1.3 HEHL Fourier 244 L TR E %

10000 20000 30000 40000

X 5: |G| (n=0,1,---,44099)
Z71y b

120 125 130 135 140

7:|Cy| (n=119,---,139) 2 7
=

i & htt

s 7 —) =

N3

1
200 400 600 800 1000 1200 1400 1600

6: |Col, |G, -+, | Cisoo]

=RV
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4.1.3 BERL Fourier 24 L TR %2 X 5

HPAZ XY >TRRT S LT, E—2 2L THL (EANHZOTEMZ T TR
T)o FNCHTRTRLZD, 7077 22FB0THIMLT 2 2 LML BVTHS ),

E—2713 130 HFHTH %, 2% D |G| BRREVIZETH S, (VAL c DE
# cll111, c[[21], ---, c[INI] &, Go, G, -+, Cy—1 TH D, VA FDEKRDOHRT &
Fourier fRE(DA VT v 7 AN 1 TNTWE I EICHERT S, )

NI DX Y —DOEDEERRWED 129 Hz TH B I EEEKTE L BTOT—%
% Mo CHER Fourier 24 L 72225, D D AZ 1 B EREL THHTL T3, ), Th
& N ORI 131 Hz 12TV,

[
120 125 130 135 140

n
200 400 600 800 1000 1200 1400 1600

B 7:|Cyl (n=119,---,139) & 7

6: |C()|, C1|, Tty |C1599‘ 2y b

BE HI %6 2 htt fBEue 7—y
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4.1.4 WikfEEL Fourier 2417 38§

WEERL Fourier £2#47% 3159 % InverseFourier[] & W IHBEEMHEIN TV S,
WEEEL Fourier 248 L TIGICR 500 ?
x2=Re[InverseFourier([c]];

Norm [x-x2]

ListPlay[x2,SampleRate->sr]

LD x 13 RY OEFE (DF VROV ERDORY ML) TH B, ADMAEIFHET S
7-%. InverseFourier[c] I3 RN ICIBEZwdd Lk, 22 TRel]l Z{ffioTw»

%, (Re[] ZMEZ 72 < TH x2 13143 x 1T VAS, ListPlay[] TEHZ L, )

K DRBEEIIET 5 C, % 0 ICEH L TH 5 Wil Fourier #1342 &, Z DAk
Bogzhy v $5 2 E08Hk3,
SEOEHETIE TB8FIF) ELTELD, XD/ —+ 7y 7 THBETE 2,

https://m-katsurada.sakura.ne. jp/fourier2022/piano-cutoff.nb

(Mathematica D)X= 3 VT X > UIIEEIZED» R o X ) BDOT, BTHLLD
DICHEEWZ 5, )

BE HI %6 2 htt BRUELE 77—V
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Mathematica X &

HEoROEETOE R X e 2RI LE L, )
(¥ := EE9 7Ry 7 HSHLT, 3wy FEANLT, B [shift [+ o]
7?BBE TE Y IA Y NV TR B,
Mathematica TEZRFADBE - EBOAHNE TRXFTHE S, LwHL—nL%
SFoTkDTH %, Pi, Plot[], Fourier[] % 74 &, EEDHEED & 7t % 41l
3. K4 DHEED D T % KFIZT %, InverseFourier[], ListPlot[] 7%
El, 2=V —PHZTE - BB EERT % L&, AFTOLEHD XF%/NCF
2T % &, ZHETOEEDEET 3,
Bl: N=1 ELZZSEDL LY, SAKLFREPHT n=1 DX IIT/NLFITT 5%,
(R N AR TROELUEZ RO 2B NI L ARIBEHEL W5, )
0 24 = Import["Wave 7 7 A V4", "Sound"] T Wave 7 7 A NV ZFEHAAAT
EEIRATE 5,
@ Mathematica Tl&, X7 FL2f75IZ) 2 FTFT,
x={1,2} &» a={{1,2},{3,4}} & &,
x D 1KTIE x[[1]] T, a D (2,1) Ko7l all2,1]1] TERE 3,
@ YA list O ni~n2 FELZMH HTITIF, Takellist, {nl,n2}1 &£§ 3,

—~

BE HI %6 2 htt BRUEL 7—Y
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Mathematica X &

¢ := Fourier[x] T, X7 ML (Bl A ) x ZHEH Fourier ZH L 72 X7 |
W (BIEDY A R) B cicBonsd,

%13 Mathematica IZ 81T 3 HfE# Fourier ZH#1DEEIF, COHBBOERL IR
3, ZOHBEOWBITADEBITIE, KDL I ITTIUTR G,

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

x = InverseFourier[c] T, X7 ML (B{HDOY R ) ¢ %WHERL Fourier 25 L
7eR7 bV (BEDY A ) 2 x IKfE6N D,
COMEDOWRIC D I,

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

ListPlot [$(fiiY A +] CT7°'u v A8, ,Joined->True (FR {9,

TOHERL Fourier 28 CH 7 BUEY A 2 H £ &, AOBEEICX D, ARELETH
2HDPAOIREIT LD (BB OMAED /NI W) B 2> T FLUHETE R
WV, ZDE X

[ x = Re[InverseFourier[c]] ]

DEHIFEREIS (BHE 07V TT5) LRV,
ListPlay [$(fiV X I, SampleRate->¥ > 7"V v ZJii%] THAETE 3,

B H

i & htt BRUELE 77—V
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Mathematica X &

Mo v E 2 AIE, Mathematica DN—2 a VI k> TEEREL D ¥
T I EL TRV AE, ~ATHMET., K[URIER L TTF I\,
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https://m-katsurada.sakura.ne.jp/fourier2022/

42 PCM I X B2 EDT Y ¥ NS5

HERBERP2EET M THL, EBH S EE, [EPRHEENT 5, HEhX4h0
LEDRIE (JEEET) 26 D&M 2 BE L WS, HIEDORMA Lz T 2 LTz
AldR (BF) k2,

PCM (pulse code modulation, 7$)VARFSZSH) &k, 7w /G5 (HHEABOBI%)
TV IVETS (MHEBOBE — BF)) TCREAT 220D 1 D0HETHD, FHA
CD, a2 Ea—3—DFPF)IN - F =T 4, TPYINEFRSCEEENLTEXE 2oTw
%, BARIIZIZ, ROZDIHSC,

Q@ —EONHMECRESOMEIET2 (Y TUVY (BAL) T3, 1))

Q@ GEEoHEIFERHOMTEIT 2 (BFET2. L))
FricED)E T 2 XHEZERFEICXY > T, oL bIEVEICHD 5 2 & THEBIT S
& Z&, LPCM (linear PCM) &9,

AVEL—F—CUHETZ % EZ L, THRNOE 13, T2 EEOHRK O,
EW) T EIZhDD, ZOBRONE (Y ML) 2EFEE Y MRETS,

8y FDAIF 28 =256 BB, 16 E v b DAL 2% = 65536 BRI 5 Z
Lich b, A CD (1980 412 SONY & Phillips 2 & b Bikgfb S 7z 2) ©iz, Bk
By FE LT, 16 By PRI N,

2%%{4@ CD 7L =¥ = THOES N DIF 1982 4 ThH 5, YKk HI< 16 By b CPU 27y a vy il S 1
FETH o7, SHBEEREE LTI, 1.2 MB 0RO 70y E— -« F4 225 flibhTuwiz,

BE HI %6 2 htt

fBEue 7—y 10 ~ 5D W H %
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A2PCM I X B2 EDTY I NEFER

aAvEa—¥—CE%ik () 725413, BRNRESICEIRI N EH 2 Bl L L
T(TFul@BEh o 7Yy EBICEH T 2 DT AD Zil (analog-to-digital conversion)
EWI), BfiziditdT s LItk D,

By FYVIEREE . LRI ) v TR ERLTWwSE, v
VITRHBEEDECIZE, XD EOEEROE R TE S LI 1Lk B,

TR CD Tlid, v 7)) v RS 441 kHz DMERA I N, 2, 1 BRI 4mm
Bl F—% %3k 2 L) 2 LR, ZOMEPERH S Bz koI

@ Aﬁﬁ%Lﬁ(:eﬁm%%%®ﬂﬁﬁ12Mh~2Mﬁztébhfu%

Q@ VvV VIS, HBELZORLEVWEORERD 25X D E L T 30N
b5 (ZNIBRTHERT 2V TIUVIEBEZRIE T2, LHAINZD, Hix
[Bl D2 THIS L 72 Fourier REUCBIT 29~ 7V v EBICHHT 2 2 &  HIK
27259, )o

2F 0, AMEEICHET 2 F 08 - FHEDLOIZIR, v 7Y v IR 2 x
mka—MkHz;bm<¢5M%#%é

P RN EBRTALE Yy FEOMERREVIZE, TGOEFICL ) BERT—
YPBROENDED, bLAAT—FYDERIZZNEITHEKTS,

BE HI %6 2 htt BEUE 77—y x ] ~GFEES OB ZTAN S~
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42 PCM I X B2 EDT Y ¥ NS5

A%lmo7v ?—%ﬁéﬁ@ﬂvnv&mwm%)
S CD TlE, A7 VA4 (2ch) BWEELEDT, 1 BHEHAH.

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

DF—=FPP|NDB I LIS (blEEY b, BIENA b (=8 E v ), K=2!"=1024),
1 2Tk, 29 60 50 10.0937 MB (2 2T 1 MB = 1024 KB & \» ) EIR) 2% 5
Ztitks,

1982 FEMIFITIE X LT ) A — N7 B NRGHRE AR chH B 7uy E— « T4 A7
DEREIZ 1.2 MB BERL-ZDT, 1 7OEHEEZIRT5DIC, 10 BKag\w7 1 v

— FARIDPBERE SR LTk D, THTERRRERAMTIEAL L, CD EwIHL
WX T4 7 (T4 SRR X 9 12T 570, 740 MB OB R E &> 70) HHEIC
BolDIFLUARDZ ETH S,

P CD TIX LPCM TEONLT—F 22D F Fiddk L T 325, 20Kz, [Eff
Betfinsites: U7z, 1993 4E12%45 L 72 MP3 (MPEG-1 Audio Layer-3) T, HEffiic & -

T, P DYA % % BT OS2 LK D £ Ichot, 0

BE HI %6 2 htt : % 254 ~HHE D
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A2PCM IC X B EDTTH)

=
£

WAVE (WAV) 1. Microsoft & IBM IZ X DRESI N FHET—FHDO 7 4 —< v +
THb, 77 ANVDIRT L .wav TH 5, H@HEIIEAiZL LD, LPCM TH Y 7Y v 7
L7 —safibis (Mg LIzFT—sHBU3AG T, FifT—2 bBML S 229 Th
Zh3),

[l %52 htt BEUE7—yx 5 10
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43 FEROIHT 431 —ERDEE (w-< D)

TEfEE R L&, MAEE (KEleDT) t TEL, BEOHEZOHDIF x TF
T, DEDNEFE x(t) TRTZENLVDT, ZITHZIUHET,

I T ©ORHBIE x: R — C 1R D & 9 12 Fourier EUBRHHFR 2,

(1) x(t)= 3 " Tt (teR),

n=—o00

() —/ e " Fldt (nez)

% (n = +1) OREEAIE, MO f = ; <H%. 5 n FOEMIE % AR
& |n|f. no f5BDJEWEL nof ICHETBDIE, n=dny DIEHTH 5,
ERISECIE. x PEEIEIEE DT, & = cop BIKD 0, FHE [conl = ||, FBE

17 in2x 1 [T~ 2=, 1T —i(—m)2x
cT,:?/O X(t)e_’"Ttdt:?/O x(t) e ’”Ttdt:7/0 x(t)e " NF gt =c_,.

(CF. FEHLHBIRL £ D Fourier 25 FI2RE LT, F(€) = F(—€) AIRD 7o, )

BE HI %6 2 htt BEUE 77—y x
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431 —fGEROEE (beob &)

—JHHHXIE [0, T] i N EISE (> 7V ) T3E, 7Y IHIE T, = T/N,
VYTV TR = £ = THY TV IT R I Lk,

XM [0,T] ® N E55 t; = jT, TD x O x; = x(t;) V2, DL ZHf
Fourier $23% C, I XX TE 2 5N 3%,

N-1
3) Ch = % ijw_"j (neZ), w=e™/N

j=0
Bt 7 — U TARB (G} RIS A T, T 5 N {CV) Askoiu i,
B 7 — ) TAREC (G . {en) & ROBIRER:

Ch = Z Cp.
pP=n

{G} 26 {x} ZRD BT, WL Fourier 289 IUE R :

(4) anﬂ" (j=0,1,...,N—1).

BE HI %6 2 htt BEUE7—yx
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4.3.2 2% 1 RILDDHRE)
FE& L oo (Brhi) IRk, XogsgihrERXowiEsEFER—E L € 7V Icko,

%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) 1Z, BIDEVONIE x IZH > KORA t ITB T 220 2ET,

T ZRII, p ZRVEE (BRI HDOHERE) LT, cldc=+/T/p THEZON
LW, TNRFEREEREOIWEORSICHE L, TrA 4 Y veFy—nETlk, Bhz
BZBHIETCHEDHIZHET 2 LK%,

COREDRIIRATEZ 65,

(#) u(x,t) = ;sin mZX (a,, cos ——— cn L + by sin anrt) ,
2 [t . nmx 2 . nmx
= Z/0 d(x) sin o dx, b,= a 1/’( )sin e dx.

(£) D n THOHEA ML % ZORBRIE 00 05 k- FEORE  (n=1
CAET 3) DERIETH B, 0

BE HI %6 2 htt BEUE 77—y x
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4.3.3 DO EETIZ

YTV BB fs = 441 kHz THY FY Y L ETF—95, T =15 (115)
FOES (N =T = 44100 fHOHMHE) ZHL D H U Tl 7 — v 2 25H#1 L 72,

AW T =1s ORWES L &7% LT Fourier BB L 7= 2 &1k %,

FZ5 D Fourier fREUTIZ & = c_p, |n] = |con| E VI BIRD D 225, HEL7 —Y =
REUSOWVTIE, XKDOBHRDD 5,

(5) Co=Copn=Cnon |G| =]Con|l =[Chnl.
il n (0 < n < N), il |Co] T7 Ry P2 E, EARNRICR S,
Fourier fREURFA (1) D n HO X % BOHLZ B EEBBUL @ = |n| Hz T&

2(T=1stLTHsIzlnilizd),
C1 t C_1 =8 (C1 t CN,1 Ci) 1 Hz @fﬂiﬁj\\ C2 <‘: C_2 =8 (C2 <‘: CN,Q [ )2 Hz @’-&

|Cioo| = |Cn—120] DMK EVD T U, DY 129 Hz DA BIKE V) T L%
BEIRL T3,

ZDRIZKRE DI ‘C258‘ = ‘CN—258| TH o7z, 258 Hz DRIV Z DRIZKE W T
EEBRLTVE, —FEW 120 Hz DBEEGICE>T0 A DR, ¥4 —28 1 RITDIRE)
FRTHBIENL, bo b TH 3B,

BE HI %6 2 htt BEUE 77—y x
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1A 77 —=7EeEORERIZ 2 5TH 5,

VEIED TR T, 147 % — 71369 12 531X § % (C, C#, D, D#, E, F, F#,
G, G#, A, A#, B).

THRTEBEORBEPEHEINC 2 (L) Db 29T 20T
%), ko, PEEe & EESUR 2V = 1.05946 - - f5ICm B, E 7 O# ORI

A Vr—
MIcH2 A (7) DX, il 440 Hz ICHHIENZDT, ZOTD C (F) OF (FH
o fsHEy ) DA
440
o717 = 261.6255653 -+ Hz.

L@%ﬁ@?&—@%u\:n;blﬁﬁy—fﬁw\§%gzwomn.%Eﬂt%

BLEDTHS I, HBHIC |Cao| BRAICESEDIE, $HEHDF 2a—=v I ES7D
THAI (LIEIRoTHEVLELE), 0

BE HI %6 2 htt fBEue 7—y
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435 X FE=IC

(ZOEBEDTTT, THEEA )
EEITIE, FESREARICHO N2 b T TIEA Y, 20841} T=1s 1k, 20
FORBNC 7 & 5 W AREED D 5.,

flHH DD, FIEE F OFES u(t) =¥ 2%2 2%, 0<t< T TiigkL <. (AW
T OFBE%E L TD) Fourier fREZ KD 5 & |

ch = l/ U(t)eim%tdt — i/ e27‘rl(f—n/T)tdt — i/ eIAnt dt — i 1 (eIA,,T _ 1) .
T Jo T Jo T Jo iAn T
72720 Ayi=2r(f—n/T). 205

An
2

T=1s f=130813Hz DL &, n=125---,135 OHIPAT sinc(A,T/2) % F~
RN

|en| = sinc

BE HI %6 2 htt
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%

Z %‘Z Mathematica @ Fourier[] |23 \F % Btk Fourier 210D T3

9213 Mathematica D Fourier[ 1 237 7 4 — /)L F CEET 2 D% (C, TIE& L)

C) = . Nflx-aﬁ"j
n = E j
VN S

Thb, C ZFHEI®5ITIE, FourierParameters—>{-1,-1} Wi F Fvarvi 52
HUER W,

[c=Fourier [tb, FourierParameters->{-1,-1}]; )
ETAT, BEVFIEEMETHL I LS,
1 —
C=—¢
VN

EVIBRMBR D LD 3, WAITNT — AR bV (HRHED 2 D Z L) 1D TE,
G2 =L |Cl)P TH2D5. MEsE RO D TEHAE (87 —ARY PABKEL K
2 n3EZ0HERDE), T7A—VEFOEEFoTHRY,
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https://m-katsurada.sakura.ne.jp/fourier/
fourier-lecture-notes.pdf, DAHijIE THIRNIEE 7 — ) =244,
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